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MO PAU
1. Ly do chon deé tai

Ho Long ndo (Lauraceae Juss.) la mot trong nhitng ho 16n cua nganh
Ngoc Lan (Magnoliophyta), c6 khoang 55 chi va trén 2.500 loai, dugc phan bd
cha yéu & ving nhiét d6i, va a nhiét déi nhu Péng Nam A va Braxin. Ngoai ra
trong cac canh rung cac loai cdy than gb trong ho Long ndo (Lauraceae Juss.)
cling chiém uu thé & mét sb vung can nhiét doi, 6n déi thudc Bic va Nam béan
cau, bao gé)m cac dao thudc Macaronesia, mién Nam Nhat Ban, Madagascar va
mién Trung Chile [197].

Viét Nam 1a dat nudc nhiét déi gié mua véi hé thong rimg mua nhiét doi
phong phu, rat thuan loi cho thuc vat phat trién. Trong s cac ngudn tai nguyén
thuc vat thi nhom cdy chua tinh dau chiém vi tri quan trong va 13 nguén nguyén
liéu thiét yéu cta nhiéu nganh cong nghiép nhu dugc pham, my pham va thuc
pham ... [148]. Trong hé thuc vat nudc ta, nhdm céc cdy cod tinh dau rat phong
pha va da dang, voi khoang 657 loai thudc 357 chi va 114 ho (chiém khoang
6,3% tong sb loai; 15,8% tong sd chi va 37,8% sb ho) da duoc biét dén, trong
d6, cac loai c6 y nghia kinh té tip trung vao cac ho: Cam (Rutaceae), Ging
(Zingiberaceae), Hoa moi (Lamiaceae), Long ndo (Lauraceae)... Ho Long nao &
nudc ta o6 khoang 21 chi, 278 loai, 28 thtr va 2 dang, phan b6 giam dan tir Bic
xubng Nam [21]. Nhiéu loai cay trong ho ndy duoc st dung trong nhiéu linh vuc
cho doi séng con nguo1 nhu y hoc, dugc phém, my phém ... Hau hét cac chi, cac
loai va cc bd phan trong loai déu co kha ning sinh tong hop va tich luy tinh dau
[41]. V&i nhitng ¥ nghia thuc tién to 16n d6, ho Long ndo dang 1a dbi tuwong
dugc quan tdm nghién cuu.

Nghé An, la tinh nam trong khu vuc Bic Trung B9, c6 di¢n tich 16n nhét
ca nudc voi téng dién tich tu nhién khoang 16.648.729 ha, trai dai trén dia hinh
mién ndi, trung du, ddng bang ven bién. Nghé An dudc danh gia 1a tinh c6 khu
hé thuc vat kha phong phu va da dang. La tinh chtta dung 01 khu dy trit sinh
quyén thé giéi (Khu duy trit sinh quyén Mién Tay Nghé An) véi 01 Vuon quéc
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gia (VQG), 02 khu bao t6n thién nhién (BTTN), duoc cic nha khoa hoc trén thé
gidi danh gid rat giau c6 ngudn tai nguyén sinh vat noi chung va tai nguyén thuc
vat n6i rieng [195]. Hién nay, cong tac diéu tra, danh gia tinh da dang hé thuc
vat da va dang duoc tién hanh & nhiéu khu vuc khac nhau nhu: Pu Mat, Pu
Huéng, Pu Hoat,... Tuy nhién hé thuc vat noi day chua dugc nghién ciru nhiéu,
dac biét da dang loai ctia cac ho va thanh phﬁn héa hoc tinh dau cua ching.

Do d6, chung toi da thuc hién dé tai “Nghién ciru da dang ho Long nio
(Lauraceae Juss.) va thanh phin héa hoc tinh diu ciia mét sé loai phéin bé ¢
tinh Ngh¢ An” gép phan danh gia tinh da dang loai, phéan tich thanh phan hoa
hoc tinh dau ctia mét sb loai trong ho nham phuc vu cho cong tac bao ton, phat
trién, khai thac hop li va san xuat tinh dau.

2. Muc tiéu ciia dé tai

Danh gia dugc tinh da dang thanh phén loai, mot s6 dic diém sinh hoc,
sinh thai, ham lugng, thanh phﬁn héa hoc va hoat tinh tinh dau cua mot sb loai
thudc ho Long ndo (Lauraceae Juss.) & Nghé An, gbp phan xdy dung co so dit
lidu vé da dang ho Long néo ciing nhu tinh dau cta cac loai dugc nghién ciru.
3.Y nghia ciia dé tai

- Y nghia khoa hoc:

Pay 1a cong trinh dau tién nghién ctu day da vé thanh phan loai, mot sb
dic diém sinh hoc, sinh thai, thanh phﬁn hoa hoc va hoat tinh tinh dau ctia mot
sO loai thudc ho Long ndo (Lauraceae Juss.) & Nghé An. Cong trinh nay da cung
cép thém nhiing dan liéu mdi vé da dang thuc vat chtra tinh dau & Nghé An.

- Y nghia thuc tién:

Pé tai cung cap nhitng dan lidu khoa hoc c6 ¥ nghia d6i v&i cong tac bao
t6n, khai thac hop 1y ngudn tai nguyén thyc vat chira tinh dau thudc ho Long
nao, phuc vu phat trién kinh té, xa hoi & Nghé An.

4. Nhirng diém méi cia luin an



- Lan dau tién cung cip cac din liéu ddy di va co hé théng vé thanh phan
loai, ddc diém hinh thai, méi truong sdng, phan bo va gid tri sir dung ciia 145
loai va dudi loai thude 17 chi thudc hg Long nao (Lauraceae Juss.).

- Cung cap nhiing dan liéu vé ham luong tinh ddu va thanh phan héa hoc
thanh ph::in & cac bg phan 14, than va qua cua 10 mau thudc 7 loai véi cac hop
chat chu yéu 1a sesquiterpen. Trong d6, 1an dau tién cung cip nhimg dan liéu vé
thanh phan hoa hoc cta tinh dau 04 loai: Vang tring 16ng (Alseodaphne velutina
Chev.), Boi 161 dang (Litsea umbellata (Lour.) Merr.), O duéc meisneri (Lindera
meisneri King), Re trang nhét (Phoebe pallida (Nees) Nees); 1an dau tién nghién
ctru hoat tinh chéng oxy héa (thong qua hoat tinh bat cac gbc tu do DPPH ™,
ABTS™ va kha niang khtr sit -FRAP) cua tinh dau 3 loai: Vang trang 1ong
(Alseodaphne velutina Chev.), Boi 101 ddng (Litsea umbellata (Lour.) Merr.), O

dudc meisneri (Lindera meisneri King).

5. B0 cuc ciia luin 4n
Lu4n 4n bao gém 181 trang:
Mo dau: 3 trang;
Chuong 1. Téng quan tai liéu: 39 trang;
Chuong 2. Béi twong, ndi dung va phuwong phap nghién ciru: 9 trang;
Chuong 3. Két qua nghién ctru va thao luan: 73 trang;
Két luan va kién nghi: 2 trang.
Danh muc cac cong trinh céng bd cua tac gia lién quan dén luan an: 1
trang;
Tai li¢u tham khéo: 16 trang;
Cac Phu luc: 38 trang



CHUONG 1.
TONG QUAN TAI LIEU

1.1. Nghién ctru vé tinh da dang, diic diém phan loai, hinh thai cac loai thue

vat ho Long nao

1.1.1. Trén thé gici

Ho Long ndo (Lauraceae Juss.) tir lau d3 dugc nhiéu nha khoa hoc trén thé
gi61 quan tam bdi tinh da dang va irng dung phong pht cua n6. Cac nghién clru
dau tién vé taxon nay 13 Jussieu (1789-1824) [124]. Tir 46 dén nay dd co rét
nhiéu cac nghién ctru dugc thuc hién o nhiéu noi trén thé gioi.

Nghién ctru ciia Lorea-Hernandez (2002) vé sy da dang, phan bd va tinh trang
béo ton cua ho Lauraceae Juss. & mién Nam Mexico da ghi nhan 120 loai thudc
cho 10 chi: Aiouea, Beilschmiedia, Cassytha, Cinnamomum, Licaria, Litsea,
Mocinnodaphne, Nectandra, Ocotea va Persea; trong do cac loai dic hitu chiém
47,5% sb loai duoc khao sat, chi c6 58 loai duoc ghi nhin trong nghién ctru trudc
d6 vé tinh da dang thuc vat & cac Khu BTTN thudc mién Nam Mexico [138].

Ngearnsaengsaruay va cong su (2011) da khai quat cac loai thuc vat chi
Litsea & Thai Lan, theo d6, 35 loai da duogc liét ké, mo ta chi tiét vé danh phap,
phan bd va dic diém sinh thai [145].

Theo nghién ctru Liu va cong su (2020), loai Phoebe hekouensis Bing Liu,
W.Y. Jin, LN. Zhao & Y. Yang phan b6 & tinh Van Nam (Trung Quéc) duoc
mo ta 13 loai méi dbi véi khoa hoc. Loai ndy c6 hinh thai twong tu nhu Phoebe
megacalyx HW. Li ¢ cac dic diém nhu cac canh 14 chic khoe va c¢6 hinh non
mau nau, bau noin day dac va céc tua dai hon 1 cm, nhung dac diém khac 1a cac
14 rong hon, 1én dén 18 cm (so v6i14,5-11,5 cm), cac chum hoa ngén hon vo61 do
dai 10-15 cm (so véi t6i da 23 cm), nodn day dic va voi nhuy dé thay. Loai méi
cling gibng Phoebe macrocarpa C.Y. Wu, nhung khac & chd cac canh dai dai
hon nhiéu, dai 9—13 mm (so v6i khoang 4 mm) [134].

Ciing & Van Nam, Zhang va cong su (2020), di nghién ctu siu vé

Cinnamomum chago, moét loai thuc vat dac hiru, quy hiém noi day, da ghi nhan
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64 ca thé truong thanh cia loai nay phan bd trong pham vi 923 km?. Céc tac gia
da danh gia: moi truong séng ciia cac loai di bi suy thoai do md rong cac hoat
dong chin nudi va pha rimg, tir d6 khuyén nghi xép loai Cinnamomum chago &
mitc Nguy cip (Endangered) trong Danh sach Do caa IUCN [171].

Trong qua trinh nghién ctru, hé thong phan loai vé ho Lauraceae Juss. di c¢6
nhimng thay d6i nhat dinh. Dué6i day xin dé& cap mot sé thay doi & taxon bac chi
trong nhimg nghién ctiru gan day ¢ khu vuc Dong Nam A.

Nghién ctru vé chi Endiandra & ddo Borneo (thudc ba quic gia: Malaysia va
Brunei va Indonesia), Deby Arifiani (2001) da c6 nhimg dé xuat diéu chinh trong hé
thong phan loai d6i v6i taxon nay. Cu thé, trong khoang 100 loai dwoc ghi nhan
trude do & Borneo, ¢ 8 loai dugc cong nhan la dac hitu, 3 loai (Endiandra immersa,
Endiandra elongata, va Endiandra rhizophoretum) dugc mo ta 1a loai méi cia vung
nghién ctru; 5 loai con lai 1a Endiandra clavigera Kosterm., Endiandra ochracea
Kosterm., Endiandra kingiana Gamble, Endiandramacrophylla (Blume) Boerl. va
Endiandra rubescens (Blume) Migq.. [95].

Tuong tu, De Kok (2016), khi nghién ctru vé chi Beilschmiedia & Malaysia,
da phan tich lich st phan loai cia nhoém, mo ta chinh, ban dd phan bd, danh gia
bao ton, thong tin sinh thai, dac diém thuc vat dan toc va hinh thai hoc cua cac
lodi. Két qua da co nhiig diém khac so véi nhiing nghién ciru trudc d6. Theo
De Kok, 18 loai dugc cong nhan nhu cii trong cac hé théng phan loai, c6 6 loai
dugc chinh 1y tén (Beilschmiedia insignis, Beilschmiedia kunstleri,
Beilschmiedia  maingayi,  Beilschmiedia = huangnacea,  Beilschmiedia
roxburghiana va Beilschmiedia scortechinii) va 5 loai c6 tén dugc dat thanh tur
ddng nghia (synonyms); 01 tén dugc cong bd hop 1& 1an dau tién (Beilschmiedia
atra) va mét loai dugc cong nhan va mo tad ¢ day 1a méi dbi vé6i khoa hoc
(Beilschmiedia kochummenii) [94].

Gan day, dic diém hé thdng hoc cac loai thuc vat thudc chi Dehaasia & dao
Sumatra (Indonesia) cling di dwoc diéu chinh lai. Theo nghién ctu cia
Fijridiyanto va cdng su (2020), 8 loai da dugc ghi nhan la dic trung cho vung,

trong d6 c6 02 loai dugc ghi nhan 1a loat mé1 (Dehaasia bandaharense va
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Dehaasia pilosa) [105].

Téng hop tir cac nghién ctru trén thé gidi, ho Long ndo c6 khoang 55 chi va
trén 2.500 loai, chii yéu phan b6 & ving cén nhiét déi va nhiét d6i, dac biét 1a
ving Pong Nam A va Braxin. Chung chu yéu 14 cic loai cdy thuong xanh dang
than gd hay cay bui c6 huong thom, chi c¢6 hai chi 14 cc loai ciy sém rung, duy
nhat chi Cassytha (to xanh) gdm cac loai ddy leo song ky sinh. Cac loai cay than
gd trong ho Long ndo chiém wu thé trong cac khu ring nhiét doi 4 nhiét déi,
nhiét d6i Chau A va Australia 1 chi Litsea c6 hon 400 loai, chi Cinnamomum co
khoang 250 loai [124].

Trén quan diém cua sinh hoc phan tir, theo nhitng nghién ctru tong hop boi
Rohwer (2000), Chanderbali va cong su (2001), Rohwer va Rudolph (2005),
Song va cong su (2017), ho Lauraceae Juss. duogc phan chia thanh cac tong (mdi
tong bao gém cac chi, loai c6 mdi quan hé di truyén gan giii):

+ Tong Hypodaphnideae Reveal: chi co 1 chi, 1 loai & vung nhiét déi Tay Phi.

+ Tong Cryptocaryeae Nees: gom 13 chi, khoang 775 loai. C6 tinh lién
nhiét déi, mot s6 loai can nhiét d6i t6i New Zealand.

+ Tong Cassytheae Dumortier = Cassythaceae Lindley: vdi 1 chi, 24 loai,
phan b6 cha yéu ¢ vung nhiét déi, dic biét 1a tai Australia, bao gém ca vung 6n
d6i am tai day.

+ Tong Neocinnamomeae Yu Song, W. B. Yu & Y. H. Tan: 1 chi, 6 loai
phan b chi yéu & Pong Nam A, tiy Malesia (Sumatra).

+ Tong Caryodaphnopsideae Yu Song, W. B. Yu & Y. H. Tan: 1 chi, 15 loai,
phan bé tir khu vuce Trung va Nam M¥, Dong Nam A tdi Philippines va Borneo.

+ Tong Melizaurus: 4-5 chi, 23 loai, phan bd chu yéu tir Trung My (Costa
Rica) té1 Nam My.

+ Tong Perseeae Nees: gdm 7 chi, 430 loai, phan bd rong khap trén thé gidi.

+ Tong Cinnamomeae Nees: khoang 12-20 chi, 1.165 loai, 1a nhiing loai
Lién nhiét déi, riéng chi Sassafras c6 & vung 6n doi.

+ Tong Laureae Le Maout & Decaisne: khoang 9 chi, 545 loai. Phan b

rong ¢ vung nhiét d61 va can nhiét doi, dac bi¢t tai BPong Nam A va Malesia,
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hiém gap & viing 6n doi. [119][72][157][165].

Gan day, Hou va cong su (2018) da nghién ctru lich st tién hoa cua ho
Lauraceae Juss. & Khu BTTN Xishuangbanna (Trung Qudc) bang cach sir dung
ma vach DNA. Muc dich cua nghién ctru 1a danh gid dugc lich st tién hoa cua
thuc vat ho Lauraceae va dé chirng minh tam quan trong cua viéc két hop thong
tin phat sinh loai v4i bao tdn da dang sinh hgc, tinh dédc bi¢t trong qua trinh tién
hoéa (evolutionary distinctiveness - ED), da dang phat sinh loai (phylogenetic
diversity - PD), su phong phu cua loai (species richness - SR) va danh muc céac
loai thuc vat nguy cép thudc ho Lauraceae Juss. ¢ Xishuangbanna. Két qua nghién
ctru cho thay, tong cong c6 19 loai c6 gia tri ED cao (> 0,1) va 54 loai nguy cap
da duoc tim thiy ¢ Xishuangbanna. Khu BTTN chi bao ton hon mot ntra sb loai
trong ho Lauraceae Juss. (54,5%) duogc tim thdy & ving Xishuangbanna, nhung co

dén gan 90% da dang phat sinh loai dugc bao vé [113].

1.1.2. Nghién cvru o Viét Nam
O Viét Nam da c6 nhiéu cong trinh nghién ctru dé cap dén ho Long ndo nhu

Lé Kha Ké (1969 - 1976) trong bo Cay cé thuong thidy ¢ Viét Nam (tip 1-6)
[32]; Nguyén Tién Ban va cong su (1984) trong Danh luc thuc vat Ty Nguyén
[4], Pham Hoang Ho (1999-2000) trong bo Cay c6 Viét Nam (tip 1-3) da théng
ké 18 chi v&i 243 loai [25], Tran Hop (2002) trong bd Tai nguyén ciy gd Viét
Nam [26] Nguyén Tién Ban (cha bién, 2003) trong Danh luc cac loai thyc vat
Viét Nam [6], VS Van Chi (2012) trong bd Tir dién cay thude Viét Nam [13].....

Nguyén Tién Béan (1997) da gidi thiéu vé ho Long ndo nhu sau: G véi 14
don moc cach, khong c6 14 kém, hoac hiém khi 13 co ky sinh khong co 14
(Cassytha). Hoa thuong mau 3 (it khi mau 5 hay mau 2). Hoa cua céc loai thudc
ho Long ndo c6 dic trung bdi bd nhi nhiéu (nhung 1a boi sb cua phién bao hoa),
hop thanh nhiing b6 3 nhi, trong do6 2 nhi bén thuong ti€u giam thanh nhi Iép hay
tuyén mat va bai bao phan mo bang 2 hodc 4 van [5].

Dua vao tac dung cua céc loai trong ho Long ndo, cé thé phan thanh cac

nhom theo muc dich khai thac va stir dung nhu:
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- Nhom cay lam thubc: Qué rung (Cinnamomum iners), Qué thanh
(Cinnamomum cassia), BOp 14 xoan nguoc (Actinodaphne obovata), Mang tang
(Litsea cubeba),. ..

- Nhom cdy cho gb: Qué thanh (Cinnamomum cassia), Qué boi 10i
(Cinnamomum polydelphum), Re huong (Cinnamomum balansae), Boi 101 trung
b0 (Litsea griffithi var. annamensis)...

- Nhom cay cho tinh dau kha phong pht véi mot sé dai dién nhu: Qué
thanh (Cinnamomum cassia), Long ndo (Cinnamomum camphora), Re cudng
dai (Cinnamomum longepetiolatum), Boi 101 nhét (Litsea glutinosa), Boi 101
dang (Litsea umbellata), Re tring mili mac (Phoebe lanceolata), Re huong
(Cinnamomum balansae)...[40].

Nghién ciru vé ho Long ndo ¢ cac VQG, Khu BTTN ¢ Viét Nam dién hinh
co:

Phung Ngoc Lan va cong sy (1996) trong nghién ctru h¢ thuc vat & VQG
Ciic Phuong da cong bd 14 loai loai thudc ho Long néo [33].

Nguyén Nghia Thin, Nguyén Thi Thoi (1998) khi nghién ctru hé thuc vat &
Sa Pa — Fansipan da théng ké dugc 39 loai va dudi loai caa 11 chi trong d6 3
loai thude chi Cinnamomum, 6 loai thude chi Litsea cua ho Long nao [57];

Nim 2003, Nguyén Nghia Thin va Mai Vin Pho khi nghién ctru da dang hé
thuc vat & VQG Bach M4 di thong ké duoc 14 loai thudc chi Cinnamomum va
15 loai thudc chi Litsea [60]. Ciing tai VQG Bach M3, Lé Cong Son (2014) da
mo ta hinh thai, méi trudng séng, phan bd cua 44 loai va 2 thir thudc 2 chi
Cinnamomum va Litsea trong ho Long ndo va ghi nhan ving phan b6 cia 19
loai [46]

Niam 2006, Nguyén Nghia Thin va Ding Quyét Chién di cong bd 17 loai
va dudi loai cua 9 chi trong do 2 loai thudc chi Cinnamomum, 5 loai thudc chi
Litsea thugc ho Long ndo trong khu h¢ thuc vat Na Hang [64].

D4 Ngoc Pai (2010) da cong b & VQG Xuan Lién trong s6 cac chi nhiéu loai

nhét thi chi Cinnamomum xép thr 2 va chi Litsea xép thi 3 cung vé6i 10 loai [20].



Pau Ba Thin va cong sy (2017) khi nghién ctru ho Long ndo ¢ VQG Bén
En d3 ghi nhan 57 loai va dudi loai, 13 chi, trong d6 bd sung 11 loai cho danh
luc ho Long ndo & VQG Bén En (so vé6i két qua cong bd nam 2007, 2008 va
2013). Céc chi da dang nhét tai khu vuc nghién ctru 1a Mang tang (Litsea) — 17
loai, Long ndo (Cinnamomum) — 12 loai, O duéc (Lindera) — 6 loai va Re tring
(Phoebe) — 5 loai. Cac loai cay thugc ho Long ndo (Lauraceae Juss.) & khu vuc
nghién ctru ¢6 cac gia tri st dung khac nhau nhu ¢6 38 loai thuéc nhom cay cho
g0, 19 loai thudc nhom cdy lam thude, 14 loai cay c6 tinh dau, 9 loai cdy c6 dau
béo, 5 loai c6 cong dung khéc, 2 loai thuoc nhém cay lam gia vi va 2 loai an
duoc. Ho Long ndo ¢ khu vuc nghién ctru ¢6 3 yéu té dia 1y chinh, yéu t dic
hiru Viét Nam chiém ty 1& cao nhit chiém 61,40 %, tiép dén yéu té Nhiét d6i
chau A chiém 33,33 %, 6n d6i chiém 1,75 %; c6 2 loai chua xéc dinh duoc
(chiém 3,51 %) [53].

Nghién ctru ho Long ndo ¢ VQG Vii Quang, Lé Duy Linh (2020) cong b
97 loai thude 16 chi, trong do, c6 2 chi va 11 loai bo sung cho danh luc thuc vat
VQG Vil Quang ndm 2015, ¢6 5 loai dugc ghi trong Sach Bé Viét Nam 1a Bop
qua bau duc (Actinodaphne elliptibacca Kosterm.), Vu huong (Cinnamomum
balansa Lecomte), Re cam bdt (Cinnamomum cambodianum Lecomte, Re
huong (Cinnamomum parthenoxylon (Jack.) Meisn.) va Khuyét nhi Hai Nam
(Endiandra hainanensis Merr. & Mect. ex Allen) [34].

Gan déy, nam 2020, Nguyén Van Hop va cong su khi nghién ctru vé tinh da
dang thyc vat ho Long ndo & Khu BTTN Hon Ba da ghi nhan 28 loai thudc 9
chi, trong do cé bo sung cho khu vuc nghién ctru 1 chi va 7 loai; ¢6 3 loai thuc
vat nguy cip, quy, hiém duogc liét ké trong danh luc Sach D6 Viét Nam (2007)
va 2 loai thuoc nhom IIA, Nghi dinh 32 cua Chinh phu [27].

Ho Long ndo & Viét Nam dugc ghi nhian c6 21 chi: Actinodaphne,
Alseodaphne,  Beilschmiedia, Caryodaphnopsis, Cassytha, Cinnadenia,
Cinnamomum, Cryptocarya, Endiandra, Haasia (Dehaasia), Laurus, Lindera,

Litsea, Machilus, Neocinnamomum, Neolitsea, Nothaphoebe, Persea, Phoebe,



Potameia (Syndiclis), Sassafras, voi khoang 265 loai. Chi Cassytha c6 giai doan
da duoc tach thanh ho Cassythaceae [5].

Cho dén nay, nghién ctru ddy du nhat vé thyc vat ho Long néo 14 cong trinh
ctia Nguyén Kim Dao (2017). Tac gia da nghién ctru vé da dang va phan bd, mo
ta chi tiét dic diém hinh thai caa cac loai trong ho Lauraceae Juss. & cac khu vuc
khac nhau trén ca nudc. Két qua dugc tong hop va gidi thiéu trong tap 20, bd
Thuc vat chi Viét Nam véi 265 loai thude 21 chi, trong d6 2 chi da dang nhat 1a

chi Cinnamomum c6 45 loai va chi Litsea c6 55 loai [21].

1.1.3. Nghién ciru 0 Nghé An

Hién nay nghién ciru vé ho Long ndo & Nghé An dé c6 cac cong trinh riéng
1é nhung chua c6 cong trinh ndo mang tinh hé théng vé ho nay.

Nim 2004, Nguyén Nghia Thin, Nguyén Thanh Nhan nghién ctru hé thuc
vat VQG Pu Mat di cong bd 12 chi véi 79 loai trong ho Long nio, trong d6 18
loai thudc chi Cinnamomum va 21 loai thudc chi Litsea [63].

Nguyén Anh Diing va Pham Hong Ban (2017), khi diéu tra vé ho Long nio
tai Khu BTTN Pu Hoat, da théng ké dugc 58 loai thudc 11 chi, trong do, céac chi
da dang nhét cta ho Long nao la: Litsea - 18 loai, Cinnamomum - 15 loai, con
cac chi khac c6 tir 1- 4 loai. Cac loai cay thudc ho Long ndo tai khu vuc nghién
ctru ¢6 nhiéu gia tri st dung khac nhau, trong d6 cay cho gb chiém uu thé véi 46
loai, tiép theo cdy cho tinh dau véi 32 loai, cdy 1am thudc véi 28 loai, ciy cho
dau béo v&i 16 loai va cdy an duge voi 1 loai. C6 3 loai trong Sach Do Viét
Nam (2007) 1a Bop trai bau duc (Actinodaphne elliptibacca Kosterm.) thudc
mtc d6 nguy cap (EN), Gu huong (Cinnamomum balansa Lecomte) & mirc do
s& nguy cap (VU), Re huong (Cinnamomum parthenoxylon (Jack) C. Nees) &
murc do rat nguy cdp (CR) [15].

Nguyén Thi Yén, Lé Thi Huong (2020) khi nghién ctru da dang loai ctia ho
Long ndo ¢ xa Chau Hoan thuéc Khu BTTN Pu Hudng da ghi nhan 52 loai va
01 thw, 12 chi, trong d6 c¢6 17 loai bo sung cho Danh lyc thyc vat Khu BTTN Pu
Hudng (2016). C6 3 loai dugc ghi trong Sach Do Viét Nam (2007) 1a Gu huong
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(Cinnamomum balansa Lecomte), Re trang qua to (Phoebe macrocarpa C.Y.
Wu), Re huvong (Cinnamomum parthenoxylon (Jack) C. Nees). Cac loai cay
thudc ho Long nao & khu vuc nghién ctru c6 cac gia tri st dung khac nhau voi
55 loai cho g, 36 loai cho tinh dau, 25 loai lam thudc, 12 loai cho dau béo, 2
loai an dugc va lam canh [69].

Nhu vay, nghién ctu vé ho Long ndo & Ngh¢ An chua duogc dﬁy du va hé
thdng vé thanh phan loai ma chi dé cép trong cic cong trinh nghién ctru chung

vé tinh da dang thuc vat.

1.2. Nghién ciru vé thue vét chira tinh diu trén thé giéi va trong nuéc
1.2.1. Khdi niém chung vé tinh diu

Tinh dau 14 hdn hop phiic tap ctia cac hop chat dé bay hoi dugc tao ra bdi cac
sinh vat sdng va duoc phéan l4p bang phuong phéap vat 1y (ép va chung cat) tir toan
bd cay hodc bd phan cua cy. Tinh dau thudng dé bay hoi, dé tan trong dung moi
hiru co, c6 mui thom. Tinh dau c6 tinh sat tring va khang khuan, gitt vai trd quan
trong trong cong nghiép ché bién thuc pham, duoc phdm va my pham. Cac hop
chat chinh trong tinh dau chil yéu chi bt ngudn tir ba con duong sinh tong hop 1a
(1) con duong trao d6i chat mevalonate tao ra cac dan xuét sesquiterpenes, (2) con
duong methyl-erithrytol tao ra din xudt monoterpenes va diterpenes va (3) con
duong axit shikimic din dén cac hop chat phenylpropenes [10].

Tinh dau hoat dong nhu chit bao vé chéng lai dong vat an co hoac nhu chat
bay hoi khong chi huéng dén ké thu ty nhién 1a nhimg dong vat an cé nay ma
con thu hat c¢én tring thu phan dén véi ching. Thanh phan cua tinh ddu thudng
thay d6i giira cic bd phan khac nhau cta cdy, sy khac biét vé thanh phan giita
cac tuyén dau thuong lién quan dén tudi cia cac tuyén dau
1.2.2. Pic tinh chung ciia tinh diu:

- Pa s6 1a chat long & nhiét @0 thudong, mot s6 thanh phﬁn ton tai O thé ran

nhu menthol, camphor, vanilin....
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- Thuong khong mau hodc mau vang nhat. Trong qué trinh bdo quan do
hién tuwong oxy hoa tinh du c6 thé bi sim mau. Riéng mot s6 hop chat c6 mau
dac biét nhu azulen ¢c6 mau xanh muc.

- Chiing thudng ¢6 mui thom dé chiu, mot s6 c6 mui hic, mot sb o vi ngot
va cay nhu tinh dau qué, hoi.

- Dé dang bay hoi.

- Pa s6 ¢o ty trong nho hon 1, mot s6 16n hon 1 (Qué, Pinh huong, Huong
nhu). Ty 18 cac thanh phan chinh ¢ ty trong 16n hon 1 (aldehyd cinnamic,
eugenol, safrol, asaron, methyl salicylat ...) quyét dinh ty trong tinh dau.

- It tan hodc kho tan trong nudc, dé tan trong alcol va cac dung méi hitu
co khac.

- D6 s6i: Tuy thudc vao thanh phr:in cdu tao ma do so6i cua tinh dau khac
nhau nén c6 thé dung phuong phap cit phan doan dé tach riéng ting thanh phan
trong tinh dau.

- Rét d& oxy hod, sur oxy hoa thudng xay ra cung véi su triung hiép hoa, tinh
dau sé& chuyén thanh chét nhuya.

Mot s6 thanh phan chinh trong tinh dau cho cac san pham két tinh hay cho
mau do céc phan ung dac hi€u va co thé dua vao dic tinh nay dé dinh tinh va

dinh lugng cac thanh phan chinh trong tinh dau.

1.2.3. Thwe vit chiva tinh ddu va thanh phdn cia tinh dau
1.2.3.1. Thue vét chira tinh dau

- Pinh nghia

Nhitng nam trudc day ngudi chua dua ra dugce dinh nghia chinh xac vé thuc
vat chira tinh dau (mot sb tai liéu da sir dung thudt ngit “cdy tinh dau”). Ngudi ta
cho rang khong c6 ranh gidi rd rang giita thuc vat chia tinh dau va cac loai cay
khac khi phat hién ra mot s6 hop chat cia tinh dau c6 trong co thé ca dong vat
va thyc vat. Tir quan diém nay Nicolaev (1968) dua ra dinh nghia: “Thire vt
chita tinh dau 13 nhitng cay khac biét voi cac cay khac & chd co thé thu duoc

tinh dau tir no”.
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Sau nay, khi nghién ciru cau triic va hoat dong chirc ning cac co quan tiét,
nguoi ta da théy 16 su khéac biét vé ban chit cua thuc vat chira tinh dau va dua ra
dinh nghia: “Thuec vit chira tinh dau 13 nhimg cdy c6 chta cac ciu tric chuyén
biét 1am nhiém vu tiét va tich luy tinh dau” [16].

- Phan b6 ctia tinh dau

+ Tinh dau duoc phan bd rat rong & trong h¢ thuc vat, dac biét tdp trung
nhiéu & mot sd ho: ho Hoa tan - Apiaceae, ho Cuc - Asteraceae, ho Bac ha
- Lamiaceae, ho Long ndo — Lauraceae Juss., ho Sim - Myrtaceae, ho Cam
- Rutaceae, ho Gung - Zingiberaceae ....

+ Phén bd trong cdy: Tinh dau ¢ trong tat ca cac bo phan ciia cy: La: Bac
ha, Tram, Bach dan; Hoa: Hoa hé)ng, Hoa nhai, Hoa budi; Ny hoa: Binh huong;
Qua: Sa nhan, Thao qua, Hoi; Vo qua: Cam, Chanh; V¢ than: Qué; Go: Long
nao, Vu huong; R&: Thién nién kién, Thach xuong bo; Than ré:; Gung, Nghé.

+ Trong cung mdt cay, thanh phﬁn ho4 hoc tinh diu & cac bd phan khac nhau
c6 thé giéng nhau vé mit dinh tinh: Vi du nhu tinh dau vo va 14 Qué (Cinnamomum
cassia) c6 thanh phan chinh déu 13 aldehyd cinnamic, nhung ciing c6 thé rat khac
nhau: Vi du tinh dau vé va 1a Qué (Cinnamomum zeylanicum) (vo: aldehyd
cinnamic, 14: eugenol), tinh dau g& va 1& Vu huong (Cinnamomum
parthenoxylon) (gd: safrol, 1a: methyleugenol hoic linalol).

+ Tinh dau duoc tao thanh trong cac bd phan tiét cua cay: té bao tiét (biéu
bi canh hoa: Hoa hong), nam siu trong ciac md (Qué, Long ndo, Gung...); 16ng
tiét (Ho Lamiaceae: Bac ha, Huong nhu); tai tiét (Ho Myrtaceae: Tram, Bach
dan, Pinh huong); ong tiét (Ho Apiaceae: Tiéu hoi, hat mui).

+ Ham luong tinh dau trong cdy: Ham luong tinh dau thudong dao dong tir
0,1% dén 2%. Mot s6 truong hop trén 5% nhu & qua hoi (5 - 15%) va nu hoa
Dinh huong (15-25%), qua Mang tang (4-10%) [41].
1.2.3.2. Thanh phan ciia tinh ddu

Cin cir vdo cdu tao phan tr va tdm quan trong cta tinh diu ma nim 1999,
Oyen va cong su [148] va sau nay Dung N. X. va cong su (2005) [101] d3 séap

xép tinh dau vao 4 nhom chu yéu sau: Cac hop chit aliphatic; Céc terpen va dan
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xudt ctia chiing; Cac dan xuit benzen; Cac thanh phan pha tap.

- Cac hop chit aliphatic

Chudi nguyén tir carbon cau to nén cac hop chét aliphatic c6 thé 1a mach
thang, mach nhanh. Cac hydrocarbon, aliphatic thudong c6 nhiéu trong hoa qua,
gop phan rat nho trong quyét dinh mui, vi ctia chung.

Nhitng hydrocarbon khong no cao nhu /,3-trans-5-cis-undecatrien va 1,3-
trans-5-trans-undecatrien ¢6 vai trd quan trong trong tao mui thom cta tinh dau.
Mui thom nhe cua céc alcol aliphatic giit vai trd dang ké 1a bd phan cdu thanh
trong cc cdu trac thom. Mot sb alcol khong bio hoa rat c¢é gid tri nhu cis-3-
hexen-1-ol c6 mui dic trung tuwoi mat dé chiu gip & Che (Camelia sinensis) va
mot vai loai Dau tam (Morus spp.). Cac dong phan cia ching co dang cis-2-
hexen-1-ol thuong gip trong nhiéu loai qua voi huong diu ngot. Cac aldehyt
alphatic 1a nhitng thanh phin quan trong trong cac huong lidu va nudc hoa.
Trong tinh dau cta cac loai thudce chi Cam quyt (Citrus spp.) c6 chira nhiéu hop
chit n-octanol, n-nonanal, n-decanal va n-undecanal... Cic ceton aliphatic 3-
hydroxy-2-butanon va diacetyl (2,3-butanedion) thuong gap trong tu nhién la
nhitng hop chit tao nén huong vi thom ctia mot s thuc pham. Ngoai ra céc este
alphatic thuong duoc sir dung trong cong nghé thyc pham [148].

- Cac terpen va din xuit ciia chiing

Céc terpen c6 cong thire chung 1a (CsHs), (n > 2). Phén tir cia cac hop chat
nay c6 cac mach nhanh la cac nhom CHy xuét hién mot cach chu ki trong mach
cacbon. Quan trong hon céc terpen 1a cac dan xuét chira oxi ctia ndé nhu ancol,
aldehyde, xeton, este va ca axit cacboxylic, peoxit terpen cling dugc tach ra tir
tinh dau. Chung thuong c¢6 mui thom hap din hon cac hidrocacbon terpen.
Chung ciing c6 bd khung cacbon nhu terpen nén duogc goi 1a terpenoit. Dic diém
ciu tric ¢ thé phan biét terpen v6i cac hop chat tu nhién khac 14 don vi isopren.
Bo khung cacbon ctia cic hop chat terpen tuong tng véi su két hop dau dudi cua
cac don vi isopren. Terpen thuong dugc goi 1a cac hop chét isoprenoit. Vi vay,
c6 thé phan loai céac terpen dua trén sé don vi isopren co trong bd khung cacbon.

Céc terpen dugc cdu tao tir isopren (CsHs), v6i n = 2 (monoterpen), n = 3
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(sesquiterpen) ... Pay 1a nhom chat thuong gip trong cac loai thuc vat.

+ Céc hydrocarbon terpen chi gop phan nho tao nén mui vi tinh dau,
nhung cac dan xuat oxy hoa cia chung lai tao nén hop chét thom rat quan trong.

+ Cac monoterpen (CioHis) c¢6 thé khong vong (geraniol), 1 vong
(limonen), 2 vong (cyclofenchen) hodc 3 vong nhu tricyclen. Do cdu trac khong
bdo hoa nén monoterpen acyclic thuong lién két khong bén. Cac monoterpen
acyclic thuong dugc st dung 1am nguyén liéu cho qua trinh sinh hoa hoc dé tao
thanh cac huong liéu c6 gia tri trong thuc phdm va my pham nhu: limonen, o-
terpinen, y-terpinen,...

Céac monoterpen thuong gap co ascaridol, borneol, camphor, carvon, 1,8-

ineol, citral, citronellal, elsholtziaceton, geraniol,
linalool, menthofuran, menthol...

Mot vai monoterpen & ho Long ndo dugc trinh bay dudi day:

camphor 0

1.8-cincol

1,7, 7-trimethylbicyclo[2.2. 1 Theptan-2-one
1,3,3-trimethyl-2-oxabicyclo[2.2.2]octane
Monoterpen camphor & cdy Long nio Monoterpen 1,8-cineol ¢ cay Long ndo
(Cinnamomum camphora (L.) J.S.Presl.) (Cinnamomum camphora (L.) J.S.Presl.)

linalool

citral

HO

N y

0 //
(E£)-3,7-dimethylocta-2,6-dienal 3,7-dimethylocta-1,6-dien-3-o0l

Monoterpen citral (Mang tang - Litsea Monoterpen linalool (Long nao

cubeba (Lour.) Pers.) - Cinnamomum camphora (L.) J.S.Presl)

- Trong cac terpen bicyclic thi nhitng hop chét ¢ gia tri cao trong cong
nghé huong liéu 1a a-pinen va B-pinen.

- Sesquiterpen 1a nhitng hop chit duoc hinh thanh tir 3 don vi isopren va
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c6 cong thic cau tao chung 1a CisHa. Tuy nhién hién van con nhiéu hop chét
sesquiterpen chua thé khai quat hoa duoc vé cau trac phan tir. Mot sb
sesquiterpen 13 bicyclic c6 2 vong Cs hodc 1 vong Ce va 1 vong Cs. Cac hop chat
sesquiterpen thuong gip cung v4i monoterpen trong thanh phan tinh dau cta
nhiéu loai thuc vat. Cac sesquiterpen ludn 13 nhitng thanh phan quan trong trong
tinh dau, song chung lai c6 nhiét do soi cao (trén 200°C) nén thudng khong thu
duoc hodc chi thu dugc rat it. Mot sd sesquiterpen thuong gip goém
caryophylen, B-caryophylen (tinh dau 14 16t — Piper lolot), nerolidol (Hoa budi
- Citrus  maxima (Burm.) Merr., farnesol (Long nao - Cinnamomum
camphora (L.) J.S.Presl. )

Dudi day 1a mot vai sesquiterpen thudng gip trong tinh dau thyc vat ho

Long nao

(1R,28S,68S,78S,8S)-8-Isopropyl-1-methyl-3-

1H-Cyclopenta[1,3]cyclopropa[1,2]benzene
methylenetricyclo[4.4.0.02,7]

Germacrene D ¢ tinh dau Boi 101 14 thudn y-Muurolene & tinh dau 1a Boi 1oi déng

(Litsea elongata (Nees) Benth. & Hook.f.) (Litsea umblelata (Lour.) Merr.)

1-methyl-4-[(2R)-6-methylhept-5-en-2-
B-Bourbonene ¢ tinh dau qua Boi 16 14 thuén | yl]cyclohexa-1,3-diene

(Litsea elongata (Nees) Benth. & Hook.f.) y-Curcumen & tinh dau Qué 6 duoc
(Cinamomum curvifolium ( Lour.) Nees)

Céc hop chat oxy hoa ctia cac monoterpen va céc sesquiterpen thudong co

gia tri hon cc hydrocarbon terpen. Cac thanh phan oxy hoa két hop thuong tao
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thanh mui thom dic trung cta nhiéu loai tinh dau. Nhitng nhom chirc quan trong
clia cac thanh phan oxy héa thuong gip 1a alcohol, ceton, aldehyd, ether va este.

Céc alcohol sesquiterpen céu thanh boi alcohol monoterpen acyclic 1a
nhitng hop chat phan tao nén mui dic trung va c6 thanh phan chiém déng ké
trong nhiéu loai tinh dau.

Este ctia nhimng alcohol terpen va cac axit béo thap hon trong thanh phan
cac acetat dic trung 13 nhitng chat thom quan trong trong cong nghé ché bién
thuc pham va hoa my pham. Céc este cta alcohol terpen cyclic nhu a-terpinyl
axetat, methyl axetat, bornyl axetat va mot sé alcohol sesquiterpen nhu guaiyl
axetat, cedryl axetat,... 1a nhitng hop chat thom quan trong trong cong nghé
huong li¢u [148].

MGdi loai cdy c6 tinh dau thuong c6 nhiéu thanh phan terpen khac nhau, va
viéc xac dinh thanh phan cac cu tir ndy c6 thé gop phan vao viéc phén loai thuc
vat bﬁng ho4 hoc.

- Cac din xuat benzen

Céc dan xuit cia benzen hay cac benzoid 1a nhitng hop chét co chira 1 vong
benzen dic trung (1 vong Ce c6 3 ndi dbi ludn phién véi cac ndi don giira cac
nguyén tir carbon), ching duoc goi 1a hydrocarbon thom vi chiing ¢6 mui thom
dic trung. Pay 12 nhom hop chit da dang va dugc tng dung nhiéu trong cong
nghé thuc phdm va my pham.

M6t vai dan xuét benzen phé bién & thue vat ho Long ndo 1a [148]:

cinnamaldehyde safrol

/ﬁ

cinnamicaldehyde

=

S-allylbenzo|d ][ 1.3 ]dioxole

Aldehyd cinnamic (Qué _| Saffol (tinh du Vi huong

Cinnamomum cassia Presl) - Cinnamomum parthenoxylon Meissn.)

- Céc thanh phan pha tap
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Mot vai hop chat chira nitrogen c6 nhiing tinh chat kha dic trung, hay gip

nhu alicin, methyl anthranilat, alkyl isothiocyanat, alkenyl isothiocyanat...

Alicin ':|::iI methy] anthranilat

WS\SM

S-allyl prop-2-ene- 1 -sulfinothioate

methyl 2-aminobenzoate

Dén xuit alicin (Toi - Allium Dan xuét methyl anthranilat (Khé chua
sativum L.) - Averrhoa carambola L.)
N 5 S
7 N XN
isothiocyanatomethane isothiocyanatoethane isothiocyanatopropane

Dian xuat alkyl isothiocyanat

= AN NF
C%NM s’f"/’?c

3-isothiocyanatoprop-1-ene 4-isothiocyanatobut-1-ene

Din xuat alkenyl isothiocyanat

Tuy chiém ham lwong rat nho (<0,1%) trong thanh phan tinh dau nhung

chung lai c6 tac dung nang cao huong vi hap dan ctia nhiéu loai tinh dau [148].

1.2.4. Phén bé ciia cdc loai thwe vit chira tinh dau trong hé thuwe vt Viét Nam

Phan bd cua thuc vat chira tinh dau trong cac h¢ thuc vat noi chung theo 2
nguyén tac:

- Nguyén tic phd bién (hay con goi 1a nguyén tic c6 tinh quy luat). Theo
nguyén tac nay, & mot s6 taxon thuc vat, sy c6 mat tinh dau trong cay va trong
cac bd phan xac dinh 1a dic tinh pho bién. Gi6i han cua quy luat nay thuong xéac
dinh & céac bac ho (ngay trong 1 ho, co6 chi hau nhu tit ca céc loai déu chira tinh
dau, trong khi d6 & cac chi khac hoan toan khéng c6 lodi nao dugc coi 14 c¢é tinh

dau). Véi nhitng ho ma tich lily tinh dau 13 dic tinh chung cta cac loai trong ca
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ho thi duoc goi 1a ho cay tinh dau.

- Nguyén tic ngdu nhién: Theo nguyén tic ndy, sy c6 mit cua tinh dau &
cac ca thé trong taxon 1a mot dic tinh ngiu nhién. Khi nghién ctru phan bd cay
tinh dau & cac ho khac nhau, dé nhan théy rﬁng trong da s6 ho thuc vat, dic tinh
tich Iily ctia tinh dau chi 1a mét sé chi nhat dinh trong ho.

Phan tich va tim hiéu quy ludt phan bd cta cy tinh dau & cac ho thuc vat
khong chi co ¥ nghia trong nghién ctru tién héa sinh 1y, sinh hda ma con co gia
trj rat 16n dbi véi cong tac diéu tra, phat hién. Hién nay, di thdng ké hon 650
loai thudc 357 chi va 114 ho trong hé thuc vat Viét Nam c6 chira tinh dau [41].

Nhu vay, ngudn tai nguyén cdy tinh dau néi riéng va tai nguyén thuc vat

Viét Nam rat da dang va phong phi.

1.2.5. Gid tri ciia tinh ddu va cdy thuéc ciia ho Long néo

Tinh dau qué 1a loai tinh diu dugc chiét xuit tir vO cta cac loai Qué
(Cinnamomum spp.). Tinh dau qué c6 mau vang, hudng thom manh dic trung,
thanh phan chil yéu 13 aldehyd cinamic (chiém khoang 70-90%). Tinh dau qué
chtra cinnamaldehyd 13 thanh phan chil yéu c6 tac dung diét khuan in vitro d6i
v6i mot s6 vi khuan & do pha lodng cao. Tac dung khang khuan dbi véi cac
gidng vi khuan khac nhau, theo thir tu hoat tinh giam dan: Salmonella typhi,
Bacillus mycoides, Bacillus subtilis, Candida albicans, Shigella flexneri, Sh.
dysenteriae, tu cau vang, lién cau khuan tan mau, truc khuan lao, phé cau khuan.
Qué dugc dung lam thudc cép ctru bénh do han nhu chan tay lanh, mach cham
nhd, hon mé, dau bung trang thuc, phong t€ bai, chita ti€éu hoa kém, ti€u chay, ta
ly, thung do tiéu tién bat loi, kinh bé, rin can, ung thu [194].

Tinh dau long ndo dugc chiét xuat tir cdy Long ndo (Cinnamomum
camphora), 1a mot trong nhiing loai tinh dau quy duoc san xuét va st dung rong
rai tai Viét Nam. Theo Y hoc ¢b truyén, tinh dau Long nao vi cay, tinh nong, co
doc; co tac dung: Sat trung, ti€u viém, giam dau. Theo Y hoc hién dai, tinh dau
cay Long ndo c6 tic dung hung phéan trung khu than kinh, ting cudng ho hap va

tudn hoan [196].
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Mot s cdy thude tiéu biéu trong ho Long ndo bao gom:

1. To xanh (Cassytha filiformis L.) dugc dung 1am thudc chita viém than
va dudng tiét niéu, viém gan cp, chay mau cam, ho hay tiéu ra mau.

2. Long nao (Cinnamomum camphora (L.) Presl.) c6 tac dung kich thich
tim va trung khu ho hap. R& va gd dung lam thudc chita cam cim, dau da day,
thap khap.

3. Qué rung (Cinnamomum iners Reinw. ex Blume) duoc dung lam thudc
kich thich tiéu hoa, b6 da day.

4. Qué quan (Cinnamomum verum Presl): tinh dau vo cé tac dung kich
thich tiéu hoa, ho hap va tuan hoan.

5. Mang tang (Litsea cubeba (Lour.) Pers.): 14 va qua c6 thé cat tinh dau
thom dung trong cong nghiép va y hoc (chita ngoai cam, dau da day, day hoi,
phong thép).

6. Boi 101 nhét (Litsea glutinosa (Lour.) Rob.): vé va gd chira nhya dinh,
14 mui hac, vo ré dung lam thudc dip tri sung vi, cling co, bio vé mang nhay.

7. Bo (Persea americana Mill.): thit qua chira nhiéu chit dinh dudng,
dung boéi bd trong nhitng trudng hop: mdi dm diy, 1am viéc qua strc; diéu tri

trang thai than kinh dé& kich thich, thira axit niéu [194][198].
1.3. Nghién ciru vé tinh diu ho Long nio

1.3.1. Trén thé givi

Nghién ctru vé tinh dau thuc vat ho Lauraceae Juss. & Malaysia, Wan
Salleh va cong su (2016) da gidi thiéu 3000 hop chit khac nhau trong tinh dau
cua 213 loai thudc 16 chi, trong dé nhan manh vai tro quan trong va gia tri cua
khoang 300 chit c6 gia tri thuong mai cao [178].

Damasceno va cdng su (2019) di khai quat mot cach ¢ hé thong (tir 177
nghién ctru khac nhau) vé thanh phan héa hoc va hoat tinh sinh hoc cua tinh dau
cac loai thudc ho Lauraceae Juss. va nhian manh: (1) tinh dau cua ho Long nao
c6 hoat tinh chdng oxy hoa, khang nim, cac hoat dong khang khuan va chéng

viém cao, c6 tiém ning ung dung 16n trong y duoc hoc; (2) cac hop chét p-
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caryophyllene va 1,8-cineole 1a 2 thanh phan phd bién, thuong gip trong hau hét
cac loai thudc ho Long nao [93].

Trén thé gi6i hién nay, cac nghién ciru tinh dau tap trung chi yéu vao
nhom cé tng dung lam duoc phiam, my pham, huong liéu va kha ning khang
nam, khang khuan. Nghién ctru vé tinh dau thyc vat ho Long ndo (Lauraceae
Juss.) tap trung chua yéu trong cac chi Cinnamomum, Litsea, Machilus, Phoebe.,...
Dic biét, tinh dau cua chi Cinnamomum va Litsea 13 dbi tuong nghién clru cua
nhiéu phong thi nghiém va thudng duoc dung lam nguyén liéu tong hop hiru co
do ching c6 ham lugng cao cac hop chit nhu eugenol, safrol, metyleugenol,
linalool, camphor, cinnamaldehyl, terpinen-4-ol, a-terpineol,... Hau hét cac loai
thude chi Cinnamomum va chi Litsea déu c6 chira tinh dau hodc huong thom,
song ham lugng va thanh phan hoa hoc cua tinh dau ¢ mdi loai thuong khac

nhau [187] [188].

1.3.1.1. Nghién ciru tinh dau chi Su (Alseodaphne)

Hién trén thé giéi co rdt it cong trinh nghién cu vé tinh dau chi
Alseodaphne, 1 trong nhitng nghién cttu d6 1a cong bd vé tinh dau loai
Alseodaphne semecarpifolia & An D9, Verma va cong su (2016) di gidi
thiéu cac thanh phan chinh nhu B-patchoulene, aromadendrene va (Z)-y-

bisabolene [175].

1.3.1.2. Nghién ciru tinh dau chi Chdp (Beilschmiedia)

Wan Salleh W.M.N.H. va cong su (2014) di nghién ctru cac thanh phan
hoa hoc cua tinh dau Beilschmiedia madang va cac hoat dong chéng oxy hoa,
khang khuédn, khang nam, khang cholinesterase va chdng tyrosinase cta ching.
Céc thanh phan chinh cia tinh dau 14 va vo ciy Beilschmiedia madang 1a §-
cadinene (17,0% va 20,5%), B-caryophyllene (10,3% va 6,7%), a-cubebene
(11,3% va 15,6%), va a-cadinol (5,8% va 10,6%). Cac loai tinh dau d3 duge kiém
ching cac hoat dong chéng oxy hoa cta ching bang cach sit dung gbc 1,1-
diphenyl-2-picrylhydrazyl (DPPH), tay trang axit p-carotene/ linoleic va tong ham
luong phenolic. Tinh dau vo cdy cho thay tinh ty trang B-caroten/ axit linoleic
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cao nhat (90,3% + 0,2) va loai bo gbc tu do DPPH (IC50 212,0 ug/mL), trong khi
ham luong phenolic cao nhat dugc thé hién boi dau 14 (94,5% + 0,3 mg GA/g).
Céac hoat dong khang khudn va khang ndm duoc khao sat bang phuong phap
khuéch tan dia va phuong phap pha loing vi md. Dau 14 va vo cdy c6 hoat tinh
vira phai dbi v6i Bacillus subtilis va Staphylococcus aureus voi gia tri ndng do e
ché t6i thiéu (MIC) 1a 125 pug/mL. Pdi v6i thr nghiém khang nam, tinh dau vo
cdy c6 hoat tinh manh d6i v6i Aspergillus niger va Aspergillus fumigatus véi gia
tri MIC 62,5 pg/mL. Hoat dong khang cholinesterase va chdng tyrosinase duoc
danh gia tuong tng v4i phuong phap Ellman va tyrosinase ctia nim. Két qua cho
thdy tinh dau 14 cho ty 1& @c ché dang ké (I%: acetylcholinesterase 55,2%,
butyrylcholinesterase 60,4%, tyrosinase 53,1%) [177].

1.3.1.3. Nghién cteu tinh ddu chi Long ndo (Cinnamomum)

Trong 250 loai cua chi Long ndo (Cinnamomum) trén thé gidi thi c6 hon
100 loai da duoc nghién ctru. Thanh phan chii yéu cua tinh dau chi nay 1a
camphor, cinnamaldehyd, eugenol hay safrol.

Tai Campuchia, Nang Sothy va cong sy (1989) cong bd thanh phan hoa hoc
tinh dau chinh cua loai Cinnamomum cambodianum Lecomte 13 o-terpineol
(33,4%), linalool (22,4%) va terpinen-4-ol (13,3%) [42]. Nguyén Xuan Diing va
cong su (1994) di cong bd tinh dau lodi Cinnamomum albiflorum véi thanh
phan chinh 1a eugenol (37%), 1,8-cineol (29,2%) [99].

O Malaysia, Jantan va Hock (1992) da xac dinh thanh phan chu yéu cua
Cinnamomum la eugenol (45%) va safrol (20%), hai loai Cinnamomum
platyphyllum va Cinnamomum septentrionale c6 ciu tir chinh 1 trans-methyl
iso-eugenol chiém 1an luot 1a 94,0% va 85,7%. Véi loai Cinnamomum
glanduliforum, cac tac gia da xac dinh trong tinh dau chira hop chét chinh 13 a-
pinen (50-60%), sau do la dipenten (Ci0Hi6), camphor, borneol va cineol. Ham
lugng tinh dau cit tir vo cdy cao hon nhiéu so v&i ¢ 14 nhung déu c¢6 thanh phan
tuong ty nhau. Tinh dau tir vo cay nang hon nudc, c6 mau nau nhat, sanh, vi

cay, néong, thom, ngot v&i thanh phan chinh 14 (E)-cinnamaldehyd chiém tir 70-
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95% tong lugng tinh dau, ngoai ra con nhiéu hop chat khac [117]. Nam 1994,
Jantan va cong su dd xac dinh thanh phan chu yéu trong tinh dau & hai loai
Cinnamomum porrectum va Cinnamomum micranthum la safrol twong tmg 70%
va 90% [118].

Tai Trung Quéc, Zhu va cong sy (1993) da xac dinh tinh dau cta cac loai
Cinnamomum inunctum va Cinnamomum wilsonii lai chra chu yéu la cineol,
ngoai ra con nhiéu hop chat khac (trong d6 dang cha y 1a linalol, camphor,
cinnamic aldehyt). Cac tac gia cling da x4c dinh v6 va 14 cua loai Cinnamomum
cassia & Trung Qudc déu chira tinh dau v6i thanh phan tuong ty nhau. Ham
lugng tinh dau trong vo kha cao va thay doi tir 1,0% dén 4,0%, trong 1a chi trong
khoang 0,3-0,8% con trong vo loai nay chta tr 70% dén 95% (E)-
cinnamaldehyd, ngoai ra con khoang gan 90 hop chat khéac nira, trong d6 dang
luu ¥ 1a benzaldehyd, 2-methoxycinnamaldehyd, 2-methoxybenzaldehyd, 2-
phenylethyl acetat, (Z)-cinnamic aldehyd, salicylaldehyd, benzyl benzoat,
phenylpropanal... Trong tinh dau 14 Cinnamomum cassia thanh phan chu yéu
ciing 1a (E)-cinnamaldehyd (70-90%), ngoai ra con c¢6 khoang 20 hop chat khac
trong d6 c6 benzaldehyd, 2-methoxycinnamaldehyd, coumarin, salicylaldehyd,
phenylpropanal, (E)-cinnamal axetat... Chdi bup ctua Cinnamomum cassia ciing
chtra 1,9% tinh dau trong d6 aldehyd chiém t&i 80%. Con ham lugng tinh dau
trong vo Cinnamomum verum thudng thap (0,4-0,6%) va thanh phan chi yéu
cta tinh du 1a cinnamic aldehyd, safrol va eugenol. Piéu d6 cho thiy su da
dang thanh ctia phan hoa hoc cua tinh ddu Cinnamomum verum. N6 khong chi
phu thudc véi khu vuc phan bd ma con ¢co quan hé¢ vao thoi diém thu hai [188].

Nam 1994, Zhu va cong su da xac dinh thanh phﬁn hoa hoc chinh cua tinh
dau cua 14 loai Cinnamomum camphora & Trung Qubc 1a camphor (83,9%), véi
loai Cinnamomum parthenoxylum cb cac thanh phan chinh 14 a-pinen (22,4%),
sabinen (12,7%) va terpinen-4-ol (21,2%). Tinh dau tr qua cua loai
Cinnamomum glaucescens lai c6 thanh phan chinh 1a &-pinen, (Z)-methyl

cinnamat, 1,8-cineol, safrol, limonene, linalool, elemicin,... [187].
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O Trung Qudc, hién di phan biét duoc 7 nodi héa hoc (chemotype) tir tinh
dau Cinnamomum 13 camphor typ, borneol typ, o-phellandren typ, iso-nerolidol
typ, linalool typ, cineol typ va safrol typ [187][188].

Céc tac gia Indah Windadri va Budi Rahayu (1999) khi nghién ctru loai
Cinnamomum camphora khu vuc Pong Nam A d3 xac dinh loai nay cling chta
mot lwong dang ké tinh dau ¢ trong tit ca cac bo phan cua cay nhung trong tinh
dau thi camphor lai 1a thanh phan chi yéu (trung binh khoang 50%). Dua vao
cac hop chit hoa hoc chu yéu trong tinh dau, cac tac gia da xac dinh duoc nhiéu
noi hoa hoc (chemotype) khac nhau trong loai nay [116].

Con ¢ Indonéxia, theo phan tich cta Ji va cong sy (1991) thi thanh phan
hoa hoc trong tinh dau 14 loai Cinnamomum burmanni gém 1,8-cineol (28,5%),
borneol (16,5%), a-terpineol (6,4%), p-cymen (6,1%), spathulenol (5,8%),
terpinen-4-ol (4,1%), bornyl axetat (3,1%), B-caryophyllen (2,9%), oa-pinen
(1,9%), cinnamyl axetat (1,5%), myristicin (1,2%), mot sé hop chit khac chiém
tir 0,1% dén 0,6% nhu elemol a-humulen linalool camphen p-eudesmol. Con &
vo cdy cac hop chat chu yéu la 1,8-cineol (51,4%), o-terpineol (12,5%),
camphor (9,0%), terpinen-4-ol (8,5%), con 1 s6 hop chét khac c6 ham lugng tir
1,8% - 0,1% (borneol, a-pinen, P-caryophyllen, para-cymen, p-eudesmol,
camphen) va con mot $6 hop chit khac chua xac dinh duoc [120].

Cling loai Cinnamomum burmanni, Lawrence (2001) trong nghién clru cta
minh tong két lai tinh dau thuong pham tir vo loai nay trén thi trudng thé gisi
gdm cac thanh phan chu yéu 1a (E)-cinnamaldehyd tir 62,7% dén 85,8%, con cac
hop chat khiac nhu a-terpineol (1,3-1,4%), (E)-cinnamal axetat (0,1-0,2%), B-
caryophyd (1,0-2,6%), terpinen-4-ol (1,3-2,3%) va mot sd hop chat khac khong
dang ké [130].
1.3.1.4. Nghién cieu tinh dau chi O dudc (Lindera)

Li va cong su (2019) di cong bd trong 18 loai Lindera chunii thu dugc
chit dimer sesquiterpenoid, lindenanolide va hai butanolide mdi, (2E, 3R, 4S)-2-
dodecylinene-3-hydroxy-4-ethoxy-4-methylbutanolide va (2E, 3R, 4S5)-2-

tetradecylinene-3-hydroxy-4-ethoxy-4-methylbutanolide, cting véi nim hop chat
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d3 biét. Pay 1a cong bd dau tién vé tinh diu loai nay trén thé gidi [133].
1.3.1.5. Nghién ciru tinh dau chi Boi loi (Litsea)

Boi 10i (Litsea) 1a mot trong cac chi da dang nhat ciia ho Long ndo. Trén
thé gidi, chi Litsea co khoang 400 loai, tuy nhién chi mot so loai trong chi nay la
c6 tinh dau. Cac nghién ctru chinh ciing tip trung vao 10i Litsea cubeba.

T qua cua loai Litsea glutinosa & An Do, Choudhury va cong su
(1996) da xac dinh thanh phan chinh 1a (E)-p-ocimen (70,8% va 84,1%),
caryophyllen oxit (5,0% va 0,9%), B-caryophyllen (3,4% va 4,3%), (Z)-PB-
ocimen (1,8% va 2,1%) [89].

Sau d6, nim 1997, Choudhury va cong sy cong bd tir lodi Litsea
monopetala & An Do cho thiy cac thanh phan chinh cua tinh dau 13 a-
caryophyllen alcohol (13,9%) va pentacosan (11,4%), humulen oxit (9,5%),
caryophyllen oxit (9,5%) va tricosan (8,1%) [87].

Ciing & An D0, tir 14 loai Litsea cubeba Saikia va cong su (2013) di xac
dinh thanh phan chinh trong tinh dau cta hoa 14 sabinen (62.,4%), qua 13 limonen
(22,7%), (E)-citral (25,5%) va a-citral (37,9%), dugc ghi nhéan 1a c6 kha nang
khang khuan va khang nam [159].

Tai Trung Qubc, Wang va cong su (1999), Yang va cong sy (2010) ciing tir
1a Litsea cubeba cong bd 24 hop chit duoc xac dinh trong d6 (Z)-o-ocimen
(25,11%), 3,7-dimethyl-1,6-octadien-3-ol (16,9%) va n-transnerolidol (13,9%) la
cac thanh phﬁn chinh cua tinh dau, tinh dau c6 hoat tinh khang khuan manh
[179], [182].

Zhu va cong su (1993) da xac dinh thanh phﬁn hoa hoc cua tinh dau chinh
cta 14 loai Litsea pungen & Trung Qudc, 1a 1,3,3-trimetyl-2-oxabicyclo [2.2.2]
octan (60,0%), 1,8-cineol (9,0%) Trong tinh dau qua twoi cua loai Litsea euosma
phan b & Van Nam, Trung Québc chi yéu cac hop chit aldehyd va xeton chira
90%. Cau tir chinh dugc xac dinh trong tinh dau 1a citral (80,5%) [188].

Chowdhury va cong sy (2008) dd cong bd cac hop chat chinh duoc xac
dinh tir 14 cta Litsea glutinosa thu tai Bangladesh thi phytol chiém nhiéu nhat

25



vGi 22,4%, caryophyllen chiém 21,5%, thujopsen chiém 12,2% va B-myrcen
chiém 5,0%. Trong khi d6 & qua cia loai nay chu yéu 13 axit lauric chiém
44,8%, 3-octen-5-yne, 2,7-dimethyl chiém 28,7%, a-cubeben chiém 6,4% va
caryophyllen dat 5,0% [89].

1.3.1.6. Nghién ciru tinh dau chi Khdo (Machilus)

Trén thé giéi dang c6 rét it nghién ctru vé tinh dau chi Machillus. Nam
1995, Choudhury va cong sy di cong bd & 14 Machilus bombycina & An Do ¢
cac hop chét chinh trong tinh dau 13 decanal (12.5%), 11-dodecenal (8.1%) va
dodecanal (26.5%) [88].

Ho va cong su (2009) di cong bd trong 14 cta loai Machilus obovatifolia
¢ bai Loan dugc dac trung béi B-caryophyllen (10,5%), B- phellandren (7,8%),
t-muurolol (5,3%), a-phellandren (5-1%) va d-cadinen(5,0%) [112].

1.3.1.7. Nghién cteu tinh ddu chi Re trdang (Phoebe)

Theo nhiing nghién ctru vé thanh phan hoa hoc tinh dau ciia chi Phoebe
trén thé gidi, cac loai thudc chi nay rat giau cac alkaloid, dac bi¢t 1a
oxoaporphine va aporphine thuoc nhom isoquinoline cung v&i do 1a cac
flavonoid, terpenoid, lignan va steroid.

- Cac hop chit alkaloid

Trén thé giéi dd c6 nhitng nghién ctru vé thanh phan hoa hoc cua hon 19
loai trong chi Phoebe. Hau hét cac hop chat phan lap dugc déu 1a cac alkaloid.
Trong d6 da sd thudc 13 nhom isoquinoline ¢ khung theo kiéu aporphine,
proaporphine, oxoaporphine, benzyl isoquinoline.

Tur 14 va vo cay Phoebe grandis (Nees) Merr, Mukhtar va cong su (1997,
2004, 2009) di phan lap dugc nim hop chat proaporphine-tryptamine dimer
alkaloid mdi 1la phoebegrandine A, phoebegrandine B, phoebegrandine C,
phoebegrandine D, phoebegrandine E. Ciing tir v than cdy ndy bon aporphine
alkaloid cling duoc phan 13p la boldine, laurolitsine, laurotetanine va

lindecarpine [141], [143], [144].

26



Niam 1997, Huang va cong sy da phan lap tir than va ré cta loai Phoebe
minutiflora H. W. Li dugc tdm hop chat alkaloid c6 khung benzyl isoquinoline
do la: (+)- armepavine, (-)-N-norarmepavine, N-methylisococlaurine, (-)-
coclaurine, (+)-laudanidine, (+)-reticuline, (-)-norjuziphine va (+)- juziphine.
Bén alkaloid theo kiéu aporphin bao gdm: (+)-norisocorydine, (+)-corytuberine,
(+)-isoboldine va laurolitsine. Mot alkaloid kiéu phenyl alkylamin 13 N-
methylsecoglaucine va mot isoquinoline 1a O- methylcorypallin [114].

Nam 1988, Martinez va cong su da phan lap tir 14 va than cua loai Phoebe
cinnamomifolia (Kunth) Nees thu dugc hai oxoaporphine la oxopurpureine va
oxoglaucine [139].

Nam 2007, Khalijah Awang va cong su phan 1ap tur 14 cua loai Phoebe
scortechinii thu dugc mot proaporphine-trytamine dimer alkaloid mai 1a (-)-
phoebescortechiniine [75]. Pén nam 2008, Mukhtar M.R. va cong su lai phan
1ap dugc thém hai proaporphine méi tur loai nay la: (+)-scortechiniine A, (+)-
scortechiniine B va hai proaporphine dé biét 13 (-)-hexahydromecambrine A, (-)-
norhexahydromecambrine A, mQt aporphine laurolitsine [ 142]

- Cac hop chit flavonoid

Hop chat flavonoid trong chi Phoebe chu yéu la cac nhom chat co khung
flavanol va khung flavonol.

Nam 1985, Castro va cong sy da phan lap to vé than cay Phoebe
mexicana phan lap duoc mot chat c6 khung flavanol 1a 1a (-)-epicatechin [82] .
Nam 1991, 6ng cung cac cong su phan 1ap loai Phoebe cinnamomifolia (Kunth)
Nees thu duoc mdt flavanol 1a (+)-catechin (2) va mot flavonoid oligomeric 1a
proanthocyaninidin (3) tir 14 va than cdy [87]. Pén nam 1994, dng lai phan lap tir
14 ctia mot loai khic 14 Phoebe longduzil thu dugc thém mét chat c6 khung
flavonol 1a quercetin [83].

Nam 2006, Ku va cong su da phan 1ap tur than va ré cua loai Phoebe
minutiflora thu duoc hai hop chat flavan-3-ol 1a 5,7-dimethoxy-3’,4’-
methylenedioxy- flavan-3-ol va 7,4’-dihydroxy-5,3’-dimethoxy-flavan-3-

ol [127]
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- Cac hop chit terpenoid

Ngoai cac hop chat alkaloid va flavonoid, chi Phoebe con dugc biét dén
c6 thanh phan terpenoid ma cha yéu 1a cac monoterpen va sesquiterpen.

+ Monoterpen

Nam 1994, Ding va cong su da phan 1ap 14 ctua loai Phoebe kwangsiensis
H.Liu thu duoc chin hop chat monoterpen bao gém: a-phellandrene, geraniol,
linalool, a-pinene, B-pinene, B-ocimene, sabinene, myrcene, sabinene hydrate va
tu loai Phoebe nigrifolia thu thém dugc mot monoterpen la B-phellandrene [96].

Pén nim 2004, Lopez va cong sy phan lap tir loai Phoebe porphyria
(Griseb) thu duogc 1,8-cineole [137].

Nam 2009, Joshi va cong su phan lap tu than cay cua loai Phoebe
lanceolata (Nees) thu dugc hai monoterpen da biét 13 B-ocimene, 1,8-cineole va
mot monoterpen mai la limonene [122]

+ Sesquiterpen

Ding va cong su (1994) phan 1ap tir 14 cua loai Phoebe kwangsiensis H.Liu
va tir loai Phoebe nigrifolia thu dugc cac sesquiterpen bao gdm: p-caryophyllene,
y- muurolene va y-elemene [96]. Cling cung nam do6, Weyerstahl va cong su phan
lap tir than cdy cua loai Phoebe porosa thu dugc cac hop chéat sesquiterpen bao
gdm: a-copaene, y-cadinene, d-cadinene, B-eudesmol, valerianol, eremoligenol,
calamenene, a-bisabolol, B-bisabolol, epi-sesquithujene, oreodaphnenol, trans-o-
bergamot-2-en-10-one, porosadienone [180].

Nam 2004, Lopez va cong sy phan 1ap tir loai Phoebe porphyria thu dugc
(+)-spathulenol [137].

Tu loai Phoebe lanceolata, Joshi va cong su (2009) cling phan 1ap duoc
germacrene D [122].

- Céc hop chit lignan

Nam 1985, Castro O. va cOng su tu vo than cay Phoebe mexicana da phan

1ap duoc mot dan xuat tur lignin 1a sesamin [82].
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Pén nam 1991, Castro O. va cong su phan 13p duoc hai
tetrahydrofurofuran lignan tir loai Phoebe cinnamomifolia 1a (+)- epiashantin va
(+)- diayangambin [83].

Niam 2006, Ku Y.L. va cong sy phan lap tir than va ré loai Phoebe
minutiflora  thu dugc bén hop chat lignan: §’-epiaristotetralone, 8-
epiaristoligone, syringaresinol, lyoniresinol [127].

- Cac hop chat khac

Khi nghién ctru cac hop chat tir cac loai trong chi Phoebe, cac nha khoa
hoc con thu dugc mét sb hop chit khac véi cdu tric hoéa hoc tha vi va rat dang
quan tdm. Tu than cua loai Phoebe brenesil, Castro O. va cdng su da phan lap
duogc trans-3'- methylsulphonylallyl trans-cinnamate, benzyl trans-cinnamate [82].

Cac tac gia Castro O. va cong su (1991) nghién ctu loai Phoebe
cinnamomifolia va Semwal D.K. va cong su (2009) khi nghién ctru loai Phoebe
lanceolata cling 1an lugt phan lap va thu dugc hai phytosterol co tén la B-

sitosterol va B-sitosterol glucopyranoside [84], [160].
1.3.2. O'Viét Nam

1.3.2.1. Nghién ciru tinh dau chi Long ndo (Cinnamomum)

O Viét Nam, chi Long ndo (Cinnamomum) c6 45 loai [21], trong d6 co rat
nhiéu loai di dugc nghién ctru:

Nguyén Xuan Diing va cong su (1993), khi nghién ctru vé tinh dau & loai
Long ndo (Cinnamomum camphora), da danh gia vé ham luong cling nhu sy tich
lity tinh diu & cac b phan khac nhau tir cdy non dén cay trudng thanh ciing nhu
nhan gibng va trién khai san xuét trén quy mo cong nghiép [100].

Déi vé6i loai Vi huong (Cinnamomum parthenoxylon), Nguyén Xuan Diing
va cong su (1995) di cong b tinh dau loai nay voi thanh phan chinh trong g 1a
safrol (90,3%), ré 1a benzyl benzoat (52%) [98].

Céc tac gia Nguyén Xuan Diing (1996) [16], Khién P.V. va cong su (1998)
[125] khi phan tich cac mAu tinh dau Qué thanh (Cinnamomum cassia), thu tai

cac dia diém khac nhau khac nhau di cho thay ching dao dong trong nhitng gidi
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han nhat dinh. Ham luong (E)-cinnamaldehyd chiém chu yéu tir 80% dén 95%,
ngodi ra con c6 cac hop chat khac nhu cinnamyl alcohol, cinnamyl acetat,
coumarin, benzyl benzoat,...

Theo Nguyén Xuan Diing va Tran Dinh Thang (2005) ham luong tinh dau &
Qué hdi (Cinnamomum verum) thuong thap (0,5-2,0% trong vo va 0,7-1,2%
trong 14). Tinh ddu tir vo cling chira chu yéu 1a (E)-cinnamaldehyd chiém tir
46,5% dén 89%, cac thanh phan khac dang chi y 1a eugenol, a-pinen, limonene,
B-caryophyllen... Con tinh dau tir 14 Qué hdi lai c6 thanh phan chinh 14 eugenol
chiém tir 60-88%, ngoai ra con ¢ t6i 45 hop chét khac, trong d6 cac chét co
ham luong dang ké 1a linalool, cinnamyl acetat, B-caryophyllen, (E)-cinnamic
aldehyd, a-pinen, humulen, 1,8-cineol va safrol. Con trong vo cta loai Qué trén
(Cinnamomum burmanni), cac tac gia da cong bd 1a loai nay chira 1,0 dén 4,0%
tinh dau, c6 mau vang nau nhat v6i thanh phan cinnamaldehyd chiém tir 60%
dén 85%, cac hop chat khac c6 ham lugng dang ké gom: 1,8-cineol, terpinen-4-
ol, borneol, a-terpineol, camphor, B-caryophyllen, a-pinen, camphen. Con trong
tinh dau tir vo ré thi thanh phan chinh 1a camphor [101].

Giang P. M. va cong su (2006) da cong b tir vo cia loai Cinnamomum
illicioides voi cac thanh phan chinh cua tinh dau 13 terpinen-4-ol (10,4%),
eugenol (41,2%) va d-cadinen (5,6%) [108].

Thang T. D. va cong su (2008) da cong bd loai Cinnamomum
longipetiolatum v6i thanh phan chinh tinh dau cta 14 1a camphora (85,7%) va -
pinen (2,7%) [168].

Tran Pinh Thing va cong sy (2008) cong bd tir 14 cua loai Re tring
(Cinnamomum ovatum) chii yéu 1a geraniol (57,1%) va geranyl acetat (17,1%)
[50].

Nim 2010, Nguyén Thi Hién va cong su da xac dinh tinh dau tir 14 cta loai
Re xanh (Cinnamomum tonkinensis) & Ha Tinh vé&i cac hop chat chinh 1a
cinnamyl aldehyd (32,6%), B-phellandren (14,7%), a-pinen (12,5%), linalool
(11,3%) [24].
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Nhu vay, nghién ctru vé tinh dau ¢ Viét Nam méi tap trung vao mot s6 d6i
tugng chi yéu 1a nhitng cdy da c6 ung dung trong doi song, dé tai sinh. Con
nghién ctru vé cac loai thudc chi Cinnamomum phan bd trong ty nhién thi rat it
nén van chua danh gia dugc tiém nang ciing nhu gia tri cia cac loai khac thudc
chi nay.
1.3.2.2. Nghién cieu tinh dau chi O dudc (Lindera)

O Viét Nam, bao céo dau tién vé thanh phﬁn hoa hoc cua tinh dau Lindera
1a ctia Tran Pinh Thang va cong su (2011). Cac tac gia khi nghién ctru tinh dau
1a Lindera rufa Hook. f. tir Nghé An di phat hién trong thi hop chat chiém wu
thé boi camphor (67,46%), limonene (6,98%), a-pinene (6,71%), camphene
(4,71%), B-myrcene (3,79%), B-pinene (2,67%) va 1, 8-cineole (1,20%). Cac
hydrocacbon monoterpene chira khoang 8,0%, hydrocacbon sesquiterpene chi

chtra 0,3%, ham luong ctia cac hop chét oxy rat cao (khoang 88%) [170]

1.3.2.3. Nghién ciru tinh dau chi Boi loi (Litsea)

Chi Bo1 101 (Litsea) & Viét Nam theo Pham Hoang HS (1991) ¢6 45 loai va
thir [25], theo Nguyén Kim Dao (2017) c¢6 59 loai va tha [21]. Cac cong trinh
nghién ctru vé tinh dau chi Boi 10i trong nude dugc L Pinh Mai va cong su
(2001, 2002) da cong bo 2 tap vé Tai nguyén thuc vat ¢ tinh dau & Viét Nam,
cac tac gia da phan tich thanh phan hoa hoc cia tinh dau va trién vong cua mot
s6 loai thudc chi Litsea & Viét Nam [41].

Nguyén Thi Tam va cong su (1996), nghién ctru thanh phan hoa hoc cua tinh
dau qua, 14 cdy Mang tang (Litsea cubeba) & huyén Ba Vi va tim thiy thanh phan
chinh cta tinh dau qua 14 neral va geranial, trong khi d6 thanh phan chinh cua tinh
dau 14 1a linalool, 1,8-cineol, sabinen, a-terpineol [47], cling cung tac gia nam
2003 cong bd thém thanh phan Z-citral trong qua va 1a cta loai nay [167].

Nam 2005, khi cong bd tinh ddu 5 miu 14 loai nay & cac vung khac nhau
ciia Mién Bic, Bighelli va cong su da xac dinh ham luong cac hop chét chinh
cia tinh dau 13 1,8-cineole (0,2-51,7%), linalool (0,4-91,1%), sabinene (O-
48,1%) [78].
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Tran Dinh Thiang va cong su (2005) khi nghién ctru mot s loai trong chi
Litsea & ving Nghé An va Ha Tinh da xac dinh 52 hop chét tir tinh dau 1a Boi
101 nai da (Litsea euosma) da duge phan tich voi thanh phan chinh cua tinh dau
1a sabinen chiém 24,86%, B-pinen dat13,99% va a-pinen chiém 11,81%. O 1a
ctia loai Boi 10i clemen (Litsea clemensii) véi thanh phan chinh 1 limonen
(12,52%) va B-caryophyllen (32,68%). Tir tinh dau 1a Boi 10i dang (Litsea
umbellata) véi thanh phan chinh 1a B-caryophyllen (26,12%), germacren D
(16,15%) va a-copapen (11,72%). Loai Bo1i 101 14 don (Litsea monopetala) phan
bd & VQG Vit Quang véi cac hop chét chinh dugc xac dinh 1a myrcen (40,5%),
limonen (11,7%), a.-pinen (8,6%), B-pinen (8,3%), (E)-B-ocimen (5,8%) [51].

Nam 2008, Nguyén Thi Hién va cong su xac dinh tir tinh dau 14 cta loai Boi
101 nhét (Litsea glutinosa) & VQG Vit Quang véi cac thanh phan cha yéu 1a B-
caryophyllen (27,2%), bicyclogermacren (18,2%) va (E)--ocimen (13,4%) [111].

Lé Duy Linh (2020) khi nghién ctru tinh dau 14 loai Boi 16 14 thudn (Litsea
elongata) da xac dinh dugc 21 hop chat chiém 90,5% tong luong tinh dau, trong
d6 chiém wu thé 1a sesquirosefuran (74,6%), linalool oxit (2,7%), trans-tageton
(2,1%), cac hop chat con lai tir 0,1-2%. Tir 14 cua loai Boi 161 phién 14 thon
(Litsea lancilimba) thi thanh phan chu yéu 1a benzaldehyd (52%) va 1-ethyl-4-
methoxybenzen (14,6%), B-caryophyllen (5,4%), 5-cadinen (4,6%). Tinh dau
loai Boi 101 bién thién (Litsea variabilis) chiém chu yéu 1a sabinen (33,8% &
canh va 22,6% & 14) va a-pinen (9,6% & canh va 12,7% & 14) [34].

Nhu vay, cac cong trinh nghién ctru vé chi Boi 101 (Litsea) ¢ Viét Nam ndi
chung, Nghé An noi riéng dang con it, chua xtng véi tiém nang cia chi nay va
cht yéu 1a cong bd vé ham luong va thanh phan hoéa hoc tinh dau.
1.3.2.4. Nghién ciru tinh dau chi Khdo (Machillus)

Nim 2020, Lé Duy Linh trong nghién ctru cia minh da xac dinh thanh phan
chinh cua tinh dau 14 loai Khao nham (Machilus odoratissima) c6 32 hop chat
chiém 97,8% tong luong tinh diu. Thanh phan chinh cia tinh du 13 decanal

(29,2%), B-caryophyllen (21,5%), (E)-B-ocimen (8,7%), a-copaen (6,8%), o-
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pinen (4,7%), dodecanal (4,1%), (Z)-B- ocimen (3,4%), germacren D (3,3%), a-
humulen (2,2%).

Con & loai Khéo vang thom (Machilus bonii) thi thanh phan chinh cta tinh
dau 14 1a bicyclogermacren (29,6%), a-elemen (27,5%), B-caryophyllen (7,2%),
germacren D (5,8%) [34].
1.3.2.5. Nghién cieu tinh ddu chi Re trdang (Phoebe)

O Viét Nam, hién c6 rit it cong trinh nghién ctru vé Phoebe. Nam 2004,
Nguyén Vin Hung va Nguyén Vin Tuyén dd phan 1ap tir cAy Phoebe chinensis
Chun thu dugc bay aporphine alkaloid 1a: roemerine, liriodenine, anonaine,
sebiferine, caaverine, laurotetanine va laurolitsine [30]. Pén nam 2005, hai tac
gia nay da phan l1ap tu loai Phoebe tovoyana (Meissn) Hook.f bay alkaloid bao
gém: corydine, N-methyllaurolitsine, N-methyllaurotetanine, pronuciferine,
stepharine, norcorydine va anonaine [29].

Trong nghién ctru ctia minh, Lé Duy Linh (2020) d3 cong bd thanh phan
chinh cua tinh dau cua 14 va canh loai Phoebe tavoyana chira bicyclogermacren
(15,5%), germacren D (13,9%), sabinen (7,0 %), B-caryophyllen (7,0%), ar-
turmeron (5,7%), spathulenol, (5,6%), a-pinen (4,1%) [34].

1.3.2.7. Nghién ciru tinh dau chi Tan boi 101 (Neolitsea)

Nim 2020, Lé Duy Linh di nghién ctru tinh dau loai N6 vang (Neolitsea
aurata) da xac dinh trong tinh dau thi E-cinnamaldehyt chiém ti 1& cao nhat 1a
67,0%, tiép theo 1a linalool (14,9%), E-cinnamyl axetat (5,2%), 1,8-cineol (3,9%).

Loai No bui san (Neolitsea buisanensis) da phan tich dugc trong tinh dau 14
va ghi nhan, axit hexadecanoic (11,8%) va (Z)-13-docosenamit (8,4%) 1a thanh
phan chinh cta tinh dau, & canh thi monotecpen hydrocacbon (37,4%), ditecpen
(12,9%) va amit (12,7%) chiém ty 1¢ cao, cac hop chat khac chiém tir 0,3-9,9%.
Trong qua thi thanh phan chinh 1d monotecpen chira oxy chiém 39,2%,
monotecpen hydrocacbon chiém 20,4% va amit chiém 25,0% [34].

1.4. Diéu kién ty nhién va xa hi khu vuc nghién ciru
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1.4.1. Piéu kién tw nhién

- Vi tri dia ly

Tinh Nghé An c6 toa do dia 1y tir 18°33'10" dén 19°24'43" vi d6 Bic va tir
103°52'53" dén 105°45'50" kinh d6 Poéng, c6 chiéu dai 16n nhat tir Bic xudng
Nam khoang 132 km va chiéu rong 16n nhat tir Pong sang Tay khoang 200 km,
v6i tong dién tich tu nhién 13 16.490,25 km?, Phia Pong giap bién Pong va phia
Tay giap nudc Cong hoa dan chu nhan dan Lao, phia Nam gidp tinh Ha Tinh,
phia Bic giap tinh Thanh Hoa.

Nghé An nam & trung tdim ving Béc Trung B0, trén truc giao luu kinh té -
xd hoi chu yéu Bic Nam, c6 mang ludi giao thong dudng bo, dudng sit, duong
thuy, duong khong rat tién loi va quan trong, tao ra thé manh trong giao luu,
phat trién kinh té, van hoa xa hoi trong toan tinh [195].

- Dia hinh, dia mao

Nghé An c6 dia hinh da dang, phirc tap, bi chia cat manh boi cac diy ddi
nai va hé thong song, subi. V& tong thé do cao dja hinh nhin chung thip dan tir
Tay Bic xudng Pong Nam. Bac dja hinh cao nhat phan bd doc theo bién gidi
Viét - Lao thanh mot dai dai theo phuong Tay Béc - Pong Nam tao thanh cac
dinh nhu dinh Pu Hoat, Pu Miéng, Pu Samtie, Pu Tong Chinh, Pu X6ng, Pu Xai
Lai Leng vo1 do cao tir 2.000 - 2.700 m. Dia hinh c6 do dbc 16n, tir 8° tro 1én
chiém gén 80% dién tich tu nhién toan tinh trong d6 do ddc 16n hon 25° chiém
gan 38%. Noi cao nhat 1a dinh Puxailaileng (2.711m) & huyén Ky Son, thap nhat
13 x4 Quynh Thanh, Quynh Luu chi cao 0,2m so v&i mit nude bién. Nhiéu thung
liing c6 sudn dbc chay vudng goc voi diy dong cao hinh thanh nén hang loat cac
day nti nho chay theo cac huéng Béac - Nam, Tay - Pong hodc Ty Bic - Pong
Nam [195].

Theo dic diém phan bd, dia hinh cua tinh chia 1am ba vung sinh thai 10 rét:
Ving nui, ving trung du va ving dong bang.

+ Ving nii: Chiém t6i 83% dién tich lanh tho gom cac huyén Ky Son,
Tuong Duong, Con Cudng, Qué Phong, Quy Chau, Quy Hop va mét phin cua
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cac huyén Nghia Pan, Tan Ky, Anh Son, Thanh Chuong. Khu vuc ndy bao gdm
nhiéu dy ndi cao chay theo hudng Tay Bic - Pong Nam. Pay 14 ving c6 nhiéu
dinh nii cao trén 1.000 m, dja hinh bi chia cit manh, 30 ddc hai bén suon nui
16n, phan nhiéu tir 4° - 50°. Xen k& trong ving con ¢6 nhiéu thung liing hep va
sau ...

+ Ving trung du: La ving chuyén tiép giira vang ndi va ving dong bang.
Pic diém chung cua ving 13 d6i thap, dinh bang, suon thoai, xen k& con ¢o céc
thung liing bao gdm mdt phan cac huyén Anh Son, Thanh Chuong, P6 Luong,
Yén Thanh, Nam Pan, Nghi Loc, Quynh Luu.

+ Viing dong bang: Gom céac huyén con lai, dic diém dong bang Nghé An
1a khong tap trung thanh ving 16n ma bi chia cat thanh nhiéu ving nho béi cac
day doi, mdi khu vuc c6 nhitng nét riéng vé sy hinh thanh d6 cao ciing nhu mit
bang [195].

- Khi hau

Nghé An nam trong ving nhiét d6i gié mua c6 mua déng lanh va chia 1am
hai mua rd rét: mua ha néng, 4m, mua nhiéu va mua dong lanh, it mua, chiu su
tac dong truc tiép cia gié mua Tay - Nam kho va nong (tir thang 4 dén thang 8)
va gi6 mua Pong Bac lanh va 4m udt (tir thang 11 dén thang 3 nam sau).

+ Ché dg nhiét: Trong giai doan 2009 - 2019, nhiét do trung binh toan tinh
Nghé An dat gia tri khoang 24,5°C. Nhi¢t dg tai khu vuc Ngh¢ An phan b6 theo
quy luat giam 0,6°C/100 m do cao dia hinh. Khu vuc c6 nhi¢t d¢ trung binh nam
cao nhat 1a viing dong bang va dia hinh thip phia Pong va thung liing séng Lam;
khu vyc thap nhat 1a ving nui cao phia Tay Nghé An (Qué Phong, Ky Son,
Tuong Duong, Con Cudng). Nén nhiét do trung binh nam tai cac tram quan tric
ciia Nghé An c6 xu hudng ting dan qua cdc nam. Gia tri trung binh giai doan
2009 - 2019 déu cao hon trung binh toan thoi ky giai doan 1961 - 2019. Trung
binh giai doan 2009 - 2019, nhi¢t do trung binh dat gia tri 24,1°C tai Quy Chau,
24,3°C tai Quy Hop, 24,7°C tai Con Cuodng va 24,6°C tai Tuong Duong. Nhiét
dd cao nhét va nhiét do thép nhét trung binh ndm thoi ky nam 2009 - 2019 1a

29,1°C va 17,1°C tai Quy Chau, 29,6 °C va 16,6°C tai Quy Hop, 30,1°C va
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17,2°C tai Con Cudng, va 29,2°C va 17,4°C tai Tuong Duong. Trong thoi ky
2009 - 2019 nhiét d6 cao nhat trung binh ndm tai cac tram déu co xu thé tang voi
tdc do ting cao nhit 1a tai Con Cudng v6i muc ting 1a 0,11°C mdi nam. Sb gio
nang trung binh trong nam vao khoang 1.600 gid.

+ Ché d¢ mua: Nhin chung trén toan tinh Nghé An, tong luong mua nam 2
thoi ky 1961 - 2019 va 2009 - 2019 ¢6 gia tri xAp xi nhau. Trong giai doan 2009
- 2019, téng luong mua nadm tai cac tram phia Tay Nghé An dat gid tri vao
khoang 1,340.7mm (trai tram Tuong Duong) dén 1,908.0 mm (tai tram Quy
Hop). Mot s6 khu vuc ¢6 luong mua 16n nhu huyén Qué Phong va mot sd khu
vuc bién gidi cua cac huyén Ky, Son, Tuong Duong, Con Cudng, Thanh
Chuong. Khu viuc c6 tong luong mua nim thap nhat 1a huyén Tuong Duong.
Dién bién ty chuan luong mua thoi ky 2009 - 2019 tai cac tram Tay Nghé An c6
xu thé giam tir 0,03% - 2%/nam.

+ DY am khéng khi: D6 am twong d6i trung binh giai doan 2009 - 2019 1a
85,7% tai Quy Chau, 83,9% tai Quy Hop, 82,6% tai Con Cudng va 83,3% tai
Tuong Duong. So v6i thoi ky dai 1961 - 2019, mét sb tram c6 dd 4m twong ddi
xap xi nhau nhu Quy Hop, Quy Chau, khu vyc Con Cudng thip hon khoang
1,3% va tai tram Tuwong Duong cao hon 1,4%. Vao mua dong, mdt s6 khu vuc
c6 do Am >84% nhu tai huyén Con Cudng. Mot s6 khu vuc thudc huyén Ky Son
va Tuong Duong c¢6 d6 am <80%. Vao mua hé, khu vuc cac huyén Quy Chau,
Qué Phong, Tuong Duong, Ky Son ¢6 do am >84%, cac huyén con lai ¢6 do am
¢ muc tu 80 - 84%.

+ Ché dj gié: Nghé An chiu anh hudng cta hai loai gié 1a Gié phon Tay
Nam va gi6 mua Pong Bic.

Gi6 phon Tay Nam xuét hién & Nghé An vao thang 5 dén thang 8 hang gay
ra khi hau kho, nong va han han. Gi6 nay l1a mot loai hinh thoi tiét dic trung cho
mua hé ving Bic Trung B, thudng xuat hién & Nghé An vao thang 5 dén thang

8 hang nam.
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Gi6é mua Pong Bic xuit hién vao mua Pong tir thang 10 dén thang 4 nim
sau, mang theo khong khi kho lanh lam cho nhiét do giam 5° - 10°C so v&i nhiét
d6 trung binh nim, binh quan mdi ndm c6 khoang 30 dot gié mua Pong Bic,.

+ Thity van: Tinh Nghé An c6 hé théng song ngoi kha day dic, song sudi
cua Nghé An voi1 dac diém la ngén va dbc; mia mua nudc tap trung nhanh, rat
nhanh, chay xiét. Téng chiéu dai song subi trén dia ban 1a 9.828 km, mat do
trung binh 1 0,7 km/km2. Song Ca (song Lam) 14 song 16n nhét tinh Nghé An
bét ngudn tir tinh Xieng Khoang (Lao), trén dat Nghé An c6 chiéu dai 1a 361 km,
dién tich luu vuc & Nghé An la 17.730 km?*. Do anh hudng cua nhitng dot mua
16n, tap trung, kéo dai, va do yéu td dja chit, tham phu va két hop véi nhitng tac
dong cua con nguoi trong viéc xay dung cac cong trinh, khai thac khoang san...
da lam cho dong chay céc sudi, song bi thay doi. Cho nén trong nhiing nam qua
hién tuong sat 10 bo séng dién bién rt phurc tap ca thuong ngudn va ha du céac
con séng Tong luong nudc hang nim khoang 28.109 m3 trong d6 14,4.109 1a
nudc mat [195].

1.4.2. Cdc nguén tai nguyén

- Tai nguyén dit

Két qua diéu tra tho nhudng theo ngudn goc phat sinh, c6 thé phan dat dai
Nghé An thanh 2 nhém chinh: Dét thiy thanh (gdm nhoém dat phu sa va doc tu)
va dat dia thanh (gom dat Feralit 0 vang vung ddi, dat Feralit d6 vang trén nii
thap (ttr 170 - 200 m dén 800 - 1000 m) va dat mun vang trén nidi (800 - 1000 m
dén 1700 - 2000m) [45].

- Tai nguyén nuwdc

Nguén nuéc mit: Chii yéu 1a nudc mua va nudc ciia hé thong cac song
sudi, hd dap. Nghé An c6 hé thdng song sudi day dic, dia hinh dbc tir Tay sang
Poéng nén c6 thé xay dung cac cong trinh thuy dién 16n nho, dap tmg nhu cau
nang lugng tai chd cho nhan dan ving cao va ludi dién qudc gia. Tong trit ning

thuy dién qua c6 thé 1én t&i 1.200 MW.
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Ngudn nudc ngdm: Qua diéu tra so bd duge danh gia 1a kha phong phu, dap ing
nhu cau sir dung nudc sinh hoat trir viing dét bazan & Nghia Pan, Quy Hop [45].

- Tai nguyén riurng

Véi dién tich dat 1am nghiép co6 rimg (2013) 13 911.808 ha (chiém 7 % dién
tich ring ca nudc), Nghé An 1a tinh c6 di¢n tich rung cao nhét ca nude. Pic biét,
da dang sinh hoc & Nghé¢ An dugc danh gia 1a mot diém nong da dang sinh hoc
ciia Thé gidi v6i Khu Dy trit sinh quyén Mién Tay Nghé An duoc UNESCO
cong nhan nam 2007 véi tong dién tich 1.303.285 ha 1a khu du trit sinh quyén
16n nhat Dong Nam A. Day la khu vuc duy nhit mién Bic con lai mét dién tich
16n rung nguyén sinh dang dugc bao vé tt, dic biét 1a khu vuc bién gio1 Viét -
Lao. P che phii cia rimg trong toan khu vuec 1a trén 70% véi nhiéu dinh nui cao
nhu Puxailaileng, Pu Pen Dinh, Pu Mat, Pu Hoat,... Khu Dy trit Sinh quyén Tay
Nghé An c¢6 tinh da dang sinh hoc rit cao, mang tinh ddc trung va dai dién cho
hau hét cac kiéu rimg mua nhiét doi cua Bac day Truong Son [45].

- Pa dang sinh hoc

Theo thdng ké hién c6 gan 3.000 loai thuc vat, trong d6 c6 hon 80 loai dugc
ghi vao Sach Do Viét Nam. C6 hai kiéu rimng phd bién 1a ring kin thuong xanh
& d6 cao dudi 700m va ring kin hon giao cay 14 kim & do cao 16n hon 700m.

Vi dic trung 12 hé sinh thai rimg chiém phan 16n dién tich, Nghé An la
khu vuc c6 d6 da dang sinh hoc cao véi sy da dang va phong phu vé céc loai, hé
sinh thai va ngudn gen thyc vat. Theo s6 liéu thong ké cap nhat tir cic cong trinh
nghién ctiu dén nay, tai khu vuc nay da ghi nhan dugc 3.966 loai thuc vat, trong
do co6 3.023 loai thuc vat bac cao ¢ mach thude 209 ho, 6 nganh. Trong sb cac
loai thuc vat bac cao c6 mach dugc ghi nhan tai Nghé An, cac loai than thao
chiém ty 18 16n nhat (25,6%), tiép dén 1a cac loai than g (24,3%) va than bui
(22,5%). Cac nhoém cdy gd nho, day leo thao, ddy leo gb co ty 16 mdi dang séng
chua téi 10%. T chic Van hoa, khoa hoc va Gido duc Lién hop quéc
(UNESCO) d3 cong nhan va xép hang khu dy trit sinh quyén Tay Nghé An la
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khu dy trir sinh quyén 16n nhat Pong Nam A va duoc danh gia 1a diém nong vé
da dang sinh hoc ctia thé gidi voi tong dién tich 1.303.258 ha [45].
1.4.3. Piéu ki¢n kinh té, xa héi

- Dan s6 va lao dong

Dan s6 Nghé An (theo diéu tra dan s nam 2019) c6 837.613 ho véi
3.327.791 ngudi (mat d6 dan sb trung binh: 202 ngudi /km?) va 1a tinh c6 dan sb
déng thir 4 ca nudce trong d6 dan sd d6 thi 13 490.178 ngudi, dn s6 néng thon 13
2.837.613 nguoi. Cung thoi diém nay, Nghé An c6 37 dan toc gdm céac dan toc
nhu: Kinh, Thai, Tho, Moéng, Kho M1, O du, Pan Lai, Tay Poong,.. cing ngudi
nudc ngoai sinh séng trong d6 ngudi Kinh chiém da sé con cac dan tde con lai
khoang 410.000 nguoi.

Téng lao dong nam 2019 cua tinh 1a 1.926.086 nguoi, trong d6 : Lao dong
noéng 1am nghiép va thay san 924,431 ngudi chiém 47,99 %, lao dong cong
nghiép va xdy dung chiém 486,852 nguoi chiém 23,2 %, lao dong dich vu 1a
554,905 nguoi chiém 25,81 %.

- Ton giao

Tinh dén thang 4 nam 2019, toan tinh c6 11 ton gido khac nhau véi hon
287.200 ngudi, nhiéu nhat 1a Cong gido khoang 286.000 ngudi, tiép theo 1a Phat
giao c6 hon 1.000 nguoi. Con lai cac ton gido khac co6 dudi 60 nguoi.

- Kinh té

Nam 2020, tong san pham trén dia ban (GRDP) cua tinh u6c dat 84.625 ty
dong, tang 4,45% so v6i nam 2019.

Trong mirc ting trudng chung cta nén kinh té, khu vuc nong, 1am nghiép
va thiy san wdc dat 18.473 ty dong, ting 4,99%; khu vuc céng nghiép - xay
dung dat 25.860 ty dong, ting 7,92%; khu vyuc dich vu udc dat 36.023 ty dong,
tang 2,22% va thué san pham trir ng cip san pham 4.269 ty dong, ting 1,07%.

Tinh dén ngay 31/12/2020, thu ngan sach trén dia ban tinh dat 17.128 ty

dong, nguyén nhan do ting tién thué s dung dat, tién ndp thué gia han cua
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doanh nghiép, tién thué trudc ba 6 to, thué xuat, nhap khau. Thu nhap binh quan

dau ngudi cta tinh Nghé An nim 2020 dat 43,15 triéu dong [195].
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CHUONG 2.
POI TUQNG, NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Pdi twong va pham vi nghién ciru

Pbi tugng nghién ciru 13 cac loai va tinh dau ctia mot s6 loai trong ho
Long nao (Lauraceae Juss.) & Nghé¢ An.

Pham vi nghién ctru: Chi yéu 1a cac VQG Pu Mat, Khu BTTN Pu Hoat,
Pu Huéng. Ngoai ra, mau con dugc thu & mot s6 dia diém cua céc huyén Ky
Son, Quy Chau, Quynh Luu.

Thoi gian nghién ctru: Tir thang 01 nam 2018 dén thang 01 nam 2022
2.2. N¢i dung nghién ctru

- Panh gi4 tinh da dang thanh phan loai va gia tri sir dung cta cac taxon
dugc nghién ctru & Nghé An.

- Mo ta mot sd dic diém nhan dang, sinh hoc va sinh thai, phan bd cua
cac loai quy hiém, loai nghién ctru tinh dau trong cac chi dugc nghién ciru.

- Xac dinh ham lugng, thanh phﬁn hoa hoc va tham do hoat tinh chéng OXy
hoa tinh dau ctia mot s6 loai trong trong ho Long nio (Lauraceae Juss.) & Nghé An.
2.3. Phuwong phap nghién ciru
2.3.1. Phwong phap nghién cuwu thuc vit

2.3.1.1. Phuong phdp ké thira s6 liéu

K& thira cac sb liéu vé diéu kién tu nhién, xd hoi & khu vuc nghién ctru,
cac mau vat luu ¢ bao tang trong nudc va cac cong trinh cong b lién quan.
2.3.1.2. Phuong phdp diéu tra thyc dia

Thuc hién theo Nguyén Nghia Thin (2008) [55].

O mdi dia diém nghién clru, tac gia chon cac tuyén diéu tra chinh dé
nghién curu:

+0 VQG Pu Mat, mau duoc thu theo: tuyén Mobn Son - Luc Da, tuyén
Chau Khé - Khe Choang; tuyén Lam truong Con Cudng - Khe Kém (Con
Cudng); tuyén Tam Dinh - Tam Hop (Tuong Duong).
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+ O Khu BTTN Pu Hubng, mau dugc thu theo: tuyén Chau Thai - Nam
Son - Bic Son (huyén quy Hop) - Binh Chuédn (huyén Con Cudng); tuyén Chau
Hoan - Dién Lam - Quang Phong (huyén Quy Chau).

+ O Khu BTTN Pu Hoat, mau duoc thu theo: tuyén Tri Lé - Nam Nhooc;
tuyén Hanh Dich - Thong Thy - Pdng Van.

+ Huyén Ky Son: mau dugc thu & cc xa Muong Long, My Ly, Na Ngoi

+ Huyén Quynh Luu: mau duge thu & cac x3 Quynh Thang, Quynh Chau,
Quynh Lap, Quynh Vinh

+ Huyén Quy Chau: mau duoc thu & cac xd Chau Phong, Chau Binh,

Chau Hoan.
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Mdi loai thu 2-3 mAu tiéu ban & cung 1 dia diém. Sau khi thu miu thi ghi s6
hiéu. Khi thu mAu thi ghi chép ngay nhiing dic diém ty nhién dé bi mat khi mau
khé nhu: mau séc, hinh dang cua canh non, hoa, qua, 1a... Ngoai ra con chup anh
tong thé va chi tiét tirng bo phan cua cdy bang may anh, ghi lai toa 46 GPS.

Cac mau dugc 1am tiéu ban theo tai liéu ctia Nguyén Nghia Thin (1997,
2008) [54][55]. Mau sau khi thu dugc xir Iy so bo, dinh dang tam thoi béng kep
mau & ngoai thuc dia, tiép tuc xur 1y kho tai phong thi nghiém. Cac mau sau khi
sdy khé tiép tuc ép phang va tim bang dung dich cbn chira 3-5% HgCl, dé diét
khuan va chéng con tring, sau d6 trinh bay va khau dinh trén bia gidy cing kich
thude 30 cm x 42 cm, co etyket.

Phuong phap truyén théng ding dé nghién ciru phan loai 1a phuong phap
hinh théi so sanh. P4y 1a van la phuong phap thong dung dugc sir dung hién
nay. Trong phuong phap ndy dua trén cic dic diém cia co quan sinh dudng va
co quan sinh san dé nghién ctru trong d6 chi yéu dua vao co quan sinh san nhu
vi tri cum hoa, cAu tao cua hoa, dic diém cua 14 bic, dai hoa, ciu tao cua nhj va
nam nhuy khi tao thanh qua. Pay 1a nhimg dic diém it thay doi dudi tac dong
clia cac yéu to bén ngoai.

Téng s6 mau thu duoc 1a hon 300 mau, sdé mau da phan tich va xac dinh
tén khoa hoc 145 mau. Mau hién dugc luu trit & phong mau thuc vat, Trung tam
Thuc hanh - Thi nghiém, Truong Dai hoc Vinh.

Cac tai liéu chinh dugc st dyng trong qud trinh nghién ciru mau la:
Nguyén Tién Ban (1997), Cam nang tra cuu va nhan biét cdc ho thue vt hat kin
o Viét Nam [5]; Pham Hoang Ho (1999-2000) Cay co Viét Nam [25]; Wu P., P.
Raven (Eds.) et al. (1994-2002), Flora of China, Vol. 1-25 [181]; Zhang K. Et
al. (2008), Flora of China, Vol. 7, Lauraceae [185]; Nguyén Kim Dao (2017),
Thue vdt chi Viét Nam, tap 20, Ho Long ndo (Lauraceae Juss.) [21].
2.3.1.4. Phuong phap danh gia tinh da dang cua ho Long ndo

- Pa dang loai cua cac chi

Str dung tai liéu ctia Nguyén Nghia Thin (1997), Cam nang nghién citu da
dang sinh vdt [54], xac dinh chi da dang nhét, tinh ty 1€ % s6 loai cac chi d6 so

v6i toan b so loai cua khu vuc nghién ctru.
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- Pa dang vé dang thin

Dua vao ghi chép qua trinh diéu tra thuc dia va tai liéu cua Bo Nong
nghiép phat trién nong thon (2000) [9] dé thong ké va danh gia vé cac dang than
cua céc loai trong ho.

- Pa dang vé yéu td dia ly

Ap dung theo su phan chia cua cac tac gia Pocs Tamas (1965) [191], Lé
Tran Chan (1999) [11] va Nguyén Nghia Thin (2008) [55].

Moi hé thuc vat bao gém nhiéu yéu t dia ly thé hién ¢ 2 nhoém chinh do
13 yéu té dic hiru va yéu té di cu. Trong cac loai thudc yéu té dic hitu thé hién
su khac biét gitta cac hé thuc vat voi nhau, con cac loai thudc yéu t di cu lai chi
ra su lién hé gitra cac hé thuc vat véi nhau. Yéu t6 di cu 13 yéu t6 da du nhap vao
lanh thd cua khu hé thuc vat b(:ing nhitng con duong khac nhau. Phan tich cac
yéu t6 dia 1y thuc vat 1a mot trong nhitng ndi dung quan trong khi nghién ctru
mot hé thuc vat hay bat ky mot khu hé sinh vat nao dé hiéu ban chét cdu thanh
n6 1am co s& cho viéc dinh hudng bao t6n va phat huy gidng cay trong.

Yéu tb dia 1y bao gdm cac yéu tb chinh sau:

1. Yéutb Toan thé gi6i

2. Yéutd lién nhiét déi

2.1.  Yéu tb nhiét déi A - My

2.2, Yéu tb nhiét d6i A -Phi- My

2.3.  Yéu td nhiét d6i chau A, chau Uc, chdu My va cac dao Thai Binh
Duong

3. Yéuto co nhiét doi

3.1. Yéutd nhiét d6i A - Uc

3.2.  Yéutd nhiét d6i A - Phi

4. Yéutd chau A nhiét doi

4.1. Yéutd luc dia bong Nam A - Malésia

4.2. Luc dia bong Nam A

4.3. Yéutd luc dia Dong Nam A - Himalaya

4.4. Pong Duong - Nam Trung Qudc
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4.5. Dac hiru Bong Duong

5. Yéutd on déi

5.1. On d6i chau A - Bac My

5.2. On d6i co thé gidi

5.3.  On déi Dia Trung Hai

5.4. Dong A

6. bac hiru Viét Nam

6.1. Can dac hitru Viét Nam

6.2. Dac hitu Viét Nam

7. Yéu tb cdy trong va nhap noi

8. Yéutd chua x4c dinh

- Pa dang vé gia tri sir dung

Tim hiéu vé gia tri st dung cta cac loai trong ho Long ndo (Lauraceae
Juss.) qua céc tai liéu di cong bd trong va ngoai nudc vé cac loai nghién ciru dé
bd sung vao gia tri str dung tai nguyén ctia ho nay trong céac tai liéu: Tran Pinh
Ly (1993), 1900 lodi cdy cé ich & Viét Nam [40]; DS Tat Loi (2001), Nhitng cdy
thuéc va vi thuée Viét Nam [39]; Gary J. Martin (2002), Thiee vét dén téc hoc,
Ban dich cua Tran Vin On va cong su [22]; PO Huy Bich va cong su (2004),
Cady thuéc va déng vit lam thudc ¢ Viét Nam, tdp I-1I [7]; Triéu Vin Hung va
cong sy (2007), Ldm san ngoai gé Viét Nam [30]; V& Van Chi (2012), Tir dién
cdy thuéc Viét Nam, tap 1-2 [13].

- Pa dang vé cac loai quy hiém va van dé bao ton

Can cu vao Sach Bo Viét Nam (2007) [8], Danh sach do cua IUCN
(2017) [171], Nghi dinh 84/2021/ND-CP cta Chinh phu vé stra d6i mot sd diéu
trong Nghi dinh 06/2019/ND-CP [14] bao gém: loai tuyét chung (EX), loai tuyét
chung ngoai thién nhién (EW), loai rat nguy cap (CR), loai nguy cap (EN), loai
s& nguy cap (VU), loai it nguy cap (LR), loai it dugc quan tim (LC).

2.3.2. Phuwong phdp nghién citu thanh phan héa hoc tinh diu
2.3.2.1. Thu méu va chung cat tinh dau
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Viéc chung cit tinh diu duoc tién hanh tai phong thi nghiém Hoéa hoc,
Trung tdm Thuc hanh thi nghiém, Truong Pai hoc Vinh

Mau dé chung cét tinh dau 1a cac b phén riéng biét cua cay (14, than, hoa,
qué, ré). Mdi mau thu tir 0,5-3 kg twoi, mau dugc ghi s6 hiéu (s hiéu nay tring voi
s6 hiéu mau thyc vat dé dinh loai) va ngdy thang, dia diém dugc thu. Mau sau khi
phan loai dugc cit nho va chung cat bang phuong phap 16i cudn hoi nudc co hoi
luu trong thiét bi Clevenger trong thoi gian 2-4 gid & ap suét thuong.
2.3.2.2. Phuong phdp dinh lwong tinh dau

Tinh diu cua cac bd phan khac nhau duogc dinh luong theo phuong phap
ctia Dugc dién Viét Nam IV (2010) [10]. Cac mau cy tinh dau da iy duoc cho
vao binh cau, d6 100-200 ml nudc, dun sbi trén bép dién, tinh ddu dugc kéo theo
hoi nudc, sau khi qua hé théng lam lanh duogc ngung tu trén buret, tiép tuc dun
cho dén lic tinh dau khong ting thém nita, doc luong tinh dau theo s mililit
(ml) duogc thé hién trén buret c6 chia d; tach tinh dau bang dng hut.

Céac cong thie tinh todn ham luong tinh dau theo 14 tuoi va theo 14 kho
dugc &p dung nhu sau:

- Ham luong tinh dau tinh theo khéi lwong 14 twoi (HIt%) bang cong thirc:

Mx 0,9 x100
Hit% = Wt

Trong d6: M 14 lugng tinh dau tinh theo mililit (ml)
Wt 1a khdi lwong mau 14 tuoi dua vao chung cit tinh theo
gram ()
0,9 14 hang s6 4p dung cho tinh dau ¢6 ty trong nhe hon nudc (0.9).

- Ham luong tinh dau trong 14 kho tuyét dbi (H1k%) tinh theo cong thirc

HIt %x 100
HLk% = 100.(1—a)+HIt%
Wt — Wk
Trong d6:a= Wt  laty 1& nudc trong 14 (d gdm cd tinh

dau)

Wt 1a khéi lugng 14 tuoi
Wk 1a khéi luong 14 kho sau khi say ¢ nhiét d6 105°C dén khi
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khéi luong khong d6i
2.3.2.3. Phwong phdp phdn tich thanh phan hod hoc tinh dau

Sau khi dugc 1am kho bang Na,SO, khan, hoa tan 1,5 mg tinh dau trong
1ml hexan tinh khiét loai dung cho phan tich sic ky phd.

+ Sdc ky khi (GC): Puoc thuc hién trén may Agilent Technologies HP
6890N Plus voi detecto FID ctia hing Agilent Technologies, My. Cot sac ky 1a
cot mao quan HP-5MS véi chiéu dai 30 m, duong kinh trong (ID) = 0,25 mm,
16p phim méng 0,25um. Khi mang 1a He. Nhiét d6 budng bom mau 1a 250°C.
Nhiét do Detecto 13 260°C. Chuong trinh nhiét d6 budng diéu nhiét 1a: 60°C
(2min), ting 4°C/phut cho dén 220°C, dimg & nhiét d6 nay trong 10 phut.

+ Sdc ky khi-khéi phé (GC/MS): Viéc phan tich dinh tinh dugc thyc hién
trén hé thong thiét bi GC/MS cua hing Agilent Technologies HP 6890N. Agilent
Technologies HP 6890N/ HP 5973 MSD duoc lap véi cot tich mao quan va van
hanh sic ky nhu & trén véi He 1am khi mang.

Viéc xac dinh dinh tinh cac thanh phén cta tinh dau duoc thuc hién trén co
s0 so sanh cac chi s6 RI (Retention Indices) cua chiing véi gia tri RI clia céac
thanh phan tinh dau da biét dugc tp hop trong cac ngan hang dit liéu nhu (NIST
08 va Wiley 9™ Version) cling nhu trong cac sach chuyén khao. Him lugng cua
tirng hop chét trong tinh diu duoc tinh toan truc tiép tir dién tich hodc chiéu cao
ctia hinh trén sic ky 46 GC (detector FID), khong c6 hiéu chinh [123] [70].
2.3.2.4. Phwong phdp thir hoat tinh chdng oxy héa cia tinh dau

- Xdc dinh hoat d9 chéng oxy héa bang khd nang bdt goc tw do DPPH
(2,2-diphenyl-1-picrylhydrazyl)

Phuong phap nay xac dinh hoat d6 cta cac chat chong oxy hoa cua tinh
dau bang kha ning bit gbc tw do DPPH theo phuong phap so mau quang phd
ctia Brand-Williams va cong su (1995) [79]. Cac gbc tu do DPPH c6 d6 hap thy
cuc dai manh tai budc song 515 nm va ¢ mau dé tia.

Dung dich gbc dugc pha ché bang cach hoa tan 24 mg DPPH véi 100 mL
methanol va sau d6 dugc bado quan & nhiét d§ 4°C trong 48 gid. Dung dich thube

thir (mau tring) dugc pha lodng bang methanol vé d hap thu 1.10 + 0.02 don vi
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& bude song 515 nm bang may do quang phd UV-Vis CARY 60 (Agilent, USA)
c6 phan mém phan tich dir liéu Cary WinUV Software. Lay10 uL tinh dau phan
mg v6i 3990 uL dung dich DPPH trong 30 phut trong diéu kién toi. Hoat do
chbéng oxy hoa DPPH cuia tinh dau duoc biéu dién thong qua phan traim tc ché (I
%) dugc tinh theo cong thirc:
[% = [(As-As) / Aq] x 100%.
Trong d6: A, gia tri mat dd quang cta mau trang;
Aq: gia tri mat d6 quang cia mau nghién ctu).

Pon vi tinh 1a mg thudc thir Trolox equivalent/gram tinh dau (mg TEAC/g).

- Xdc dinh hoat @6 chéng oxy héa bang kha néing bat goc tw do ABTS™
(2,2 ’-azino-bis-3-ethylbenzthiazoline-6-sulphonic acid)

Kha ning bt gbc tu do ABTS™ dugc xac dinh theo phuong phap cua Re
va cong su  (1999) [154]. Gbéc ty do ABTS™ [2,2’-azinobis(3-
ethylbenzothiazoline-6-sulfonate] 1la mot chat phat quang mau xanh, dugc dac
trung & do hip thu 734 nm. Khi cho chat chdng oxy hoéa vao dung dich chira
ABTS", cic chét chdng oxy hoa s& khir ion nay thanh ABTS. Dung dich ABTS™
duoc pha lodng voi methanol dé thu duge d6 hip thu 1.10 + 0.02 ¢ 734 nm.
Dung dich phan tich (10 pL tinh dau) dugc phan tGng véi 3990 uL thudc thir
ABTS trong 30 phut trong diéu kién tdi. Po d6 giam d6 hap thu cta dung dich &
budc séng 734 nm so v6i mau ddi ching dé xac dinh hoat tinh cta chat chong
oxy héa thuc hién trén may do mau quang phé UV-Vis CARY 60 (Agilent,
USA) c6 phin mém phan tich dit liéu Cary WinUV Software. Kha ning bat gbc
tu do ABTS" cua tinh dau duoc biéu dién thong qua phan tram tc ché (1%) dugc
tinh theo cong thirc:

1% = [(Ac-As) / Ao] X 100%
Trong d6:  A.: gia tri mat d6 quang cia mau trang;
Aq: gia tri mat 46 quang cia mau nghién ctu.
Pon vi tinh 1a mg thudc thir Trolox equivalent/gram tinh dau (mg TEAC/g).
- Xdc dinh hoat d¢ chong oxy héa bang kha nang khir st - FRAP (ferric

reducing antioxidant power)
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Kha ning khir sit FRAP duoc thuc hién theo phwong phép cia Benzie va
Strain (1996) [77]. Nguyén tic xac dinh hoat tinh chéng oxy héa cia phuong
phap nay 1a dya trén kha ning ctia cac chit chdng oxy hod trong viéc khir phirc
Fe**-TPTZ [2.,4,6-tripyridyl-s-triazine (TPTZ)] (mau tia) thanh phirc Fe*-TPTZ
(mau xanh) trong moi truong acid. Khi do, dg tdng cuong do mau xanh ty 1€ voi
ham lugng chat chdng oxy hoa.

Thudc thit FRAP duge diéu ché nhu sau: dung dich dém acetate (300 mM,
pH 3.6), dung dich tripyridyl triazine (TPTZ) dugc pha trong HCI (40 mM) va
dung dich FeCl;.6H,0 (20 mM) duoc tron theo ty 18 thé tich 10:1:1. Lay10 pL
tinh dau cho phan tng v&i 3990 pL thude thir FRAP trong 30 phut trong bong
t6i, sau d6 tién hanh do gia tri do hap thu quang phd ¢ budc song 593 nm. Doi
chung su dung l1a dung dich Trolox.

Hoat d6 chdng oxy hoa FRAP cua tinh dau duoc biéu dién thong qua phan
tram trc ché (1%) duoc tinh theo cong thuc:

1% = [(As-As) / Ao] % 100%.

Trong d6: A, gia tri mat d6 quang cia mau tring;

Aq: gia tri mat d6 quang ctia mau nghién ctu).

Pon vi tinh 1a mg thudc thir Trolox equivalent/gram tinh dau (mg TEAC/g).
2.4. Phuwong phap xir li s6 liéu

S6 liéu thu duge duge xu li bﬁng phr:fm mém Microsoft Office Excel.

Nhitng chi tiéu phén tich hoat tinh chdng oxy hoa cua tinh dau duoc lap

lai 3 lan.
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CHUONG 3.

KET QUA NGHIEN CUU VA THAO LUAN

3.1. Da dang ho Long nao & Nghé¢ An

3.1.1. Pa dang vé thanh phén loai

Trong qué trinh diéu tra ¢ cac khu vuc nghién ctru khac nhau tai Ngh¢ An,

chiing toi da thu thap va chup anh hon 300 mau tiéu ban cac loai trong ho Long

ndo (Lauraceae Juss.). Qua phan tich, chung t6i da xac dinh dugc 17 chi gom

145 loai va thr ciia ho nay. Két qua duogc trinh bay trong Bang 3.1.

Bang 3. 1. Danh lyc thanh phan loai trong ho Long ndo & Nghé An

. Yéu Gia tri | Noiphan bo -
TT Taxon Ten Vigt t6 dia Df'l ng sit | Sb lﬂéu maiu
Nam , song
ly dung
Gen. Actinodaphne | Bop
Nees
Actinodaphne Bop qua bau | 6 Me LGO NTC-PM-325,
1 | ellipticibacca duc NTC-PHO-91"
Kosterm.
Actinodaphne Bdp xoan 4.4 Mi LGO, | NTC-PM-383,
7 | obovata (Nees) nguoc THU NTC-QC-458,
Blume NTC-QL-504
Actinodaphne Bop subt 6 Mi |LGO, |NTC-PHU-230",
3 perlucida Allen CTD NTC-PHO-80
Actinodaphne pilosa | Bop 1ong 4.4 Mi THU, | NTC-PHU-201,
(Lour.) Merr. LGO, | NTC-PM-305,
CTD, | NTC-PHO-04,
4 CDB | \rC-Qc-452,
NTC-QL-540",
NTC-KS-638
Actinodaphne Bop rehder | 6 Me THU, | NTC-PHO-81
5 | rehderiana (Allen) LGO
Kosterm.
Gen. Alseodaphne | Su
Nees
Alseodaphne Su trang 6.1 Mi |LGO |NTC-PHU-251,
6 | glaucina (A. Chev. | moc NTC-KS-646
ex Liou) Kosterm.

50




P, Yéu Gia tri | Noiphan bo -
TT Taxon Ten Vigt | & dia Dang | i So lfiéu maiu
Nam , song
ly dung
Alseodaphne Su bac 6 Me |LGO, |NTC-PM-312°
7| tonkinensis Liou* CTD
Alseodaphne Vang trang | 6 Me NTC-PHO-11,
g | velutina Cher. long NTC-QL-517,
NTC-KS-648
Gen. Beilschmiedia | Chip, Két
Nees
Beilschmiedia Chip 6 Me |THU |NTC-PHO-31
9 | balansae Lecomte balanxa
Beilschmiedia Chip 6 Me |[LGO, |NTC-PHO-138
10 | chevalieri Kosterm. | chevali CTD
sec. Phamh.
Beilschmiedia Chip sét 6 Me LGO, | NTC-PHU-285,
1 ferruginea Liou CTD NTC-PM-324
Beilschmiedia Chip mau |4.4 Mi NTC-PHU-202,
12 | glauca SN. Lee & | lam NTC-PHO-60"
L. Lau
Beilschmiedia laevis | Chip tron 4.4 Me NTC-QC-423
13 1 Allen nhan
Beilschmiedia Chip lao 6.1 Me |LGO |NTC-PHU-253,
14 | laotica Kosterm. NTC-PM-3009,
sec. Phamh. NTC-KS-612
Beilschmiedia Chiapdai |44 |Me |LGO |NTC-PM-310,
15 | percoriacea Allen NTC-PHO-90",
NTC-KS-616
Beilschmiedia Chip giay |4.4 Me |[LGO |NTC-PHU-280
16 | pergamentacea da
Allen*
Beilschmiedia Chap 4.4 Me |[LGO, |NTC-PHO-32
17 poilanei Liou poilane CTD
Beilschmiedia Chipqua |6 Me |[LGO |NTC-PM-367,
18 | sphaerocarpa hinh cau NTC-PHO-16
Lecomte
Beilschmiedia Chip tsang | 4.4 Mi |[LGO |NTC-PM-327,
19 tsangii Merr. NTC-PHO-46"
Gen. Cald
Caryodaphnopsis
Airy-Shaw
Caryodaphnopsis Calothép |6 Me |LGO NTC-PHO-01
20 | yetallica Kosterm.
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A xiA Yeu Gia tri | Noi phan bo -
TT Taxon Ten Vigt | & dia Dang | " | sé lfiéu maiu
Nam , song
ly dung
Caryodaphnopsis Ca 10 bac 4.4 Me |LGO, |NTC-PHU-203,
tonkinensis CAN NTC-PHO-59",
21 | (Lecomte) Airy- NTC-QC-432",
Shaw NTC-KS-623°
Gen. Cassytha L. To xanh
Cassytha filiformis | To xanh 4.4 Pp THU NTC-PHU-287,
L. NTC-PM-382,
NTC-PHO-121,
22 NTC-QC-456,
NTC-QL-506,
NTC-KS-657"
Gen. Cinnadenia Khao xanh
Kosterm
Cinnadenia Khao xanh | 4.1 Mg | LGO NTC-QC-460
23 | paniculata (Hook.f.)
Kosterm.
Gen. Cinnamomum | Long nao
Schaeff.
Cinnamomum Re tia 6 Me |LGO, |NTC-PM-339"
24 | auricolor Kosterm. CTD
sec. Phamh.*
Cinnamomum Gu huong 6 Mg | THU, | NTC-PHU-254,
balansae Lecomte CTD NTC-PM-391,
25 NTC-PHO-124,
NTC-QC-489
Cinnamomum Qué huong | 4.3 Mg |THU, |NTC-PHU-204,
bejolghota (Buch.- LGO, |NTC-PHO-101",
¢ | Ham. ex Nees) CTD NTC-QC-442,
Sweet NTC-QL-518,
NTC-KS-625
Cinnamomum bonii | Qué bon 6.1 Me |THU, |NTC-PM-378",
27 Lecomte LGO, NTC-PHO-74
CTD,
CDB
28 | Cinnamomum Qué trén 4.1 Mg LGO, NTC-PHU-298,
burmannii (C. & T. CTD NTC-PM-303,
Nees) Blume NTC—PHO—64,
NTC-QC-497,
NTC-QL-502,
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A x7eA Yeu Gia tri | Noi phan bo -
TT Taxon Ten Vigt | & dia Dang | " | sé lfiéu maiu
Nam , song
ly dung
NTC-KS-637"
Cinnamomum Re cam b6t | 6.1 Me |THU, |NTC-PHU-288,
29 | cambodianum Leco LGO, |NTC-PM-377,
mte CTD | NTC-QC-495
Cinnamomum Long nio 7 Me |THU, |NTC-PM-3927,
30 | camphora (L.) Persl LGO, | NTC-PHO-63
CTD
Cinnamomum Re cam 6 Me |THU, |NTC-PM-340",
31 | caryophyllum chudng LGO, | NTC-PHO-93"
(Lour.) Moore’ CTD
Cinnamomum Qué thanh |4 Me |THU, |NTC-PM-397,
cassia Presl LGO, | NTC-PHO-126,
32 CTD | NTC-QC-481",
NTC-KS-672"
Cinnamomum Qué 6 duge | 6 Me |THU, |NTC-PHU-300,
curvifolium (Lour.) CTD, NTC-PHO-160",
33 | Nees CDB I NTC-QC-421,
NTC-KS-603
Cinnamomum Qué raoan 6 Mi THU, | NTC-PHO-83
34 | doederleinii var. CTD,
raoanensis KimDao CDB
Cinnamomum Reldcung |6 Me |CTD NTC-PM-394,
35 | durifolium Kosterm. NTC-PHO-157"
sec. Phambh.
Cinnamomum Re xanh 4.3 Me LGO, NTC-PHU-205,
glaucescens (Nees) | phan CTD NTC-PM-321,
36 | Drury NTC-PHO-145",
NTC-QC-479
Cinnamomum iners Qué rung 4 Mi LGO, NTC-PHU-256,
Reinw. ex Blume CTD, NTC-PM-317,
37 THU | NTC-PHO-112,
NTC-QC-412
Cinnamomum Qué 4.1 Me LGO, NTC-PM-336",
kunstleri Rindl.” kunstler CTD | NTC-PHO-150",
38 NTC-QC-435",
NTC-KS-673"
Cinnamomum Re cudng 6 Mi THU, | NTC-PHU-206",
39 longepetiolatum dai CTD NTC-PM-358, ,
Kosterm. apud. NTC-QC-404
Phambh.
40 | Cinnamomum Re cong dai | 6.1 Mi NTC-PHU-233,
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A xiA Yeu Gia tri | Noi phan bo -
TT Taxon Ten Viet | 5 gja | P28 | G | 86 lfiéu maiu
Nam ,° | song *
ly dung
longipes (Johns.) NTC-PM-359,
Kosterm. NTC-QC-408
Cinnamomum Nhuc qué 4.4 Me | THU, | NTC-PM-328
41 | loureirii Nees LGO,
CTD
Cinnamomum Qué tuyét 6 Mi NTC-PHO-105
42 | magnificum
Kosterm.*
Cinnamomum Qué bac 4.4 Me |LGO, |NTC-PHU-281",
mairei Levl. CTD, NTC-PM-337",
43 THU | NTC-PHO-69,
NTC-QC-418
Cinnamomum Re mudi 6 Me LGO, | NTC-PM-368
melastomaceum CTD
44
Kosterm. sec.
Phamh.
Cinnamomum Re trimg 4.4 Me THU, NTC-PHU-258,
ovatum Allen CTD NTC-PM-381,
NTC-PHO-55",
45 NTC-QC-449,
NTC-QL-542,
NTC-KS-604
Cinnamomum Vu huong 4.2 Mg | THU, | NTC-PHU-208,
parthenoxylon LGO, | NTC-PM-399",
46 (Jack) Meisn. CTD, NTC—PHO—128,
CDB | NTCQC-443
Cinnamomum Québoildi |42 |Me |THU |NTC-PHU-260,
polyadelphum NTC-PM-348,
47 | (Lour.) Kosterm. NTC-PHO-116,
NTC-QC-490,
NTC-KS-666
Cinnamomum Re gan hinh | 6 Me |LGO, |NTC-PHU-235,
48 scalarinervium thang CTD NTC-PHO-135,
Kosterm. sec. NTC-QC-447
Phamh.
Cinnamomum Re 4.1 Me LGO, NTC-PM-330
49 | scortechinii Gamble | scortechin CTD
Cinnamomum O phat 4.3 Me |LGO, |NTC-PHU-211,
S0 | sericans Hance CTD NTC-KS-610
51 | Cinnamomum Manh sanh | 6.1 Me NTC-PHO-61"
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A xiA Yeu Gia tri | Noi phan bo -
TT Taxon Ten Vigt | & dia Dang | " | sé lfiéu maiu
Nam , song
ly dung
songcaurium (Ham.)
Kosterm.*
Cinnamomum Quéganto |4.1 Me |[LGO |NTC-PM-386,
52 | subavenicum Miq. NTC-PHO-19,
NTC-QC-424
Cinnamomum Re chay 4.2 Me THU, | NTC-PHU-262,
tamala (Buch.- LGO, NTC-PM-313,
53 | Ham.) Nees & CTD NTC-PHO-43",
Eberm. NTC-QC-413,
NTC-KS-622"
Cinnamomum Qué do 6.1 Me |THU, |NTC-PHU-212,
tetragonum A. CTD, | NTC-PM-334",
54 | Chev. LGO | NTC-PHO-07,
NTC-QC-480,
NTC-KS-644
Cinnamomum Re xanh 4.4 Me LGO, | NTC-PHU-289,
tonkinensis CTD,T | NTC-PM-363,
SR (Lecomte) A. Chev. HU NTC-PHO-118,
NTC-QC-469
Cinnamomum Qué ranh 4.2 Me |THU, |NTC-PHU-282",
56 | verum Presl LGO, |NTC-PHO-29
CTD,
CDB
Gen. Cryptocarya An hach
R.Br.
Cryptocarya Ca dudi ) 4.4 Me |LGO NTC-PHU-264,
57 | chinensis (Hance) trung quoc NTC-PM-323,
Hemsl. NTC-PHO-45"
Cryptocarya chingii | Ca dudi 4.4 Me |LGO, |NTC-PHU-214,
58 | W. C. Cheng ching CTD NTC-PM-316,
NTC-QC-405,
Cryptocarya Mo qua 6.1 Mg | LGO, | NTC-PHU-291,
concinna Hance vang CTD NTC-PM-360,
>9 NTC-PHO-52,
NTC-QC-419
Cryptocarya Ca dudi hoa | 4.1 Me |[LGO |NTC-PHO-131,
60 | densiflora Blume vang NTC-QC-462,
NTC-KS-643
Cryptocarya ferrea | Anhach sét | 4.3 Mg | LGO NTC-PM-369
61 | Blume
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A viae | Yéu Gia tri | Noi phan b0 -
TT Taxon Ten Vigt | & dia Dang | i S6 hiéu miu
Nam , song
ly dung
Cryptocarya Ca duoi 4.1 Me |LGO NTC-PHU-215,
infectoria (Blume) nhudm NTC-PM-361,
62| Mig. NTC-PHO-97',
NTC-QC-444
Cryptocarya An hach 4.1 Me |LGO NTC-PHU-265,
63 | maclurei Merr. maclure NTC-PM-362,
NTC-QC-451,
Cryptocarya Ca dudisét |6 Me |[LGO |NTC-PHO-140
64 | ochracea Lecomte
Gen. Dehaasia Tiéu hoa
Blume
Dehaasia Tiéu hoa 6 Mi NTC-PHU-236",
65 | annamensis trung bo NTC-PHO-136
Kosterm.
Dehaasia caesia Tiéu hoa luc | 4.1 Mg | LGO NTC-PHO-40
66 (Blume) Blume lam
Dehaasia cuneata Tiéuhoalad |4.4 Me LGO, NTC-PHO-34
67 (Blume) Blume var. | dai THU
longifolia (Lecomte)
Phambh.
Gen. Endiandra R. | Khuyét nhi
Br.
Endiandra Khuyétnhi | 4.4 Me |[LGO |NTC-PM-331
68 | hainanensis Merr. & | Hai Nam
Metc. ex Allen
Gen. Lindera O duéc
Thunb.
Lindera balansae O dudc 6 Mi NTC-QC-498,
69 | Lecomte balansa NTC-KS-668
Lindera caudata O dudc duoi | 4.2 Mi | LGO, |NTC-PHU-293,
70 | (Nees) Hook.f. CTD, | NTC-PM-393,
CDB | NTC-PHO-21
Lindera chunii O dude 44 |Mi |THU, |NTC-PM-307,
Merr. chun LGO NTC-PHO-41",
7 NTC-QC-470",
NTC-KS-664
72 | Lindera communis | O duéc |44 |Mi |THU, |NTC-PHU-217,
Hemsl. thuong thay LGO, | NTC-PM-355,
CTD, | NTC-PHO-72,
CDB
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A rin Yéu Gia tri | Noi phén bo -
TT Taxon Ten Vigt | & dia Dang | i S6 hiéu miu
Nam , song
ly dung
NTC-QC-468",
NTC-KS-628"
Lindera glauca O dudc moc | 4.4 Mi THU, | NTC-PHU-266,
(Sieb.& Zucc.) CTD, NTC-PM-354,
73 Blume CDB NTC—PHO—95*,
NTC-QC-461",
NTC-KS-620"
Lindera meisneri O dudc 4.2 Mi NTC-PHO-84
74 King ex Hook.f. meisneri
Lindera myrrha Dauding |6 Mi |THU, |NTC-PM-371
75 (Lour.) Merr. LGO
Lindera nacusua (D. | O duéc 461 | 4.4 Me LGO NTC-PM-352,
76 | Don) Merr. NTC-KS-671
Lindera racemosa Long tring | 6 Me NTC-PHU-218,
Lecomte hoa chum NTC-PM-318,
77 NTC-PHO-05,
NTC-QC-433"
Lindera O dudc gan | 4.4 Mi NTC-PHU-295,
78 | supracostata 161 NTC-KS-670
Lecomte
Lindera tonkinensis | O dudc bac | 6.1 Mi THU, | NTC-PHU-267,
Lecomte LGO, |NTC-PM-347,
79 CTD, | NTC-PHO-94",
CDB | NTC-QC-434",
NTC-KS-642
Gen. Litsea Lamk. | Boi loi
Litsea acutivena Boiloigan | 4.4 Me LGO, | NTC-PHU-220,
Hayata chéch CTD NTC-PHO-78,
80 NTC-QC-482,
NTC-KS-607
Litsea balansa Bo1 101 4.4 Mi CTD NTC-PM-379°
81 | Lecomte* balansa
Litsea bavinensis Boiboiba |44 Me LGO, | NTC-PHU-296,
Lecomte vi CTD, NTC-PM-320,
82 CDB | NTC-PHO-67,
NTC-QC-457
83 | Litsea brevipes Boi loi chan | 6 Mi CTD NTC-QC-463,
Kosterm. sec. ngan NTC-QL-515

57




A xiA Yeu Gia tri | Noi phan bo -
TT Taxon Ten Vigt | & dia Dang | " | sé lfiéu maiu
Nam , song
ly dung
Phamh.
Litsea cambodiana B,éri loi cam | 6.1 Mg THU, NTC-PM-395,
84 | Lecomte bot LGO, | NTC-QL-534
CDB
Litsea chartacea Boiboida |4.2 Mi CTD NTC-PHU-269,
(Wall. ex Nees.) NTC-PM-308,
35 Hook. f. NTC-PHO-06,
NTC-QC-492,
NTC-KS-609
Litsea clememsii Boi 1o 6 Mi CTD NTC-PM-374",
86 | Allen clemen NTC-KS-675
Litsea cubeba Mang tang | 6 Mi THU, | NTC-PHU-221,
(Lour.) Pers. LGO, NTC-PM-346,
CID, | NTC-PHO-70,
87 CDB | NTC-QC-406,
NTC-QL-522,
NTC-KS-661
Litsea elongata Boi lo1 14 4.2 Me CTD NTC-PM-375",
(Nees) Hook.f. thuon NTC-PHO-17,
88 NTC-QC-436",
NTC-KS-655
Litsea eugenoides Boi 101 tram | 6 Mi CTD NTC-PM-338",
89 | A. Chev. ex Liou* NTC-QC-475"
Litsea euosma W. Boiloinii | 4.4 Me LGO, NTC-PHU-247",
W. Smith da CTD NTC-PM-373",
NTC-PHO-119,
20 NTC-QC-441,
NTC-QL-535",
NTC-KS-663
Litsea ferruginea Boi loi mau | 6 Me NTC-PM-333",
Liou gi sat NTC-QC-426,
o1 NTC-QL-513
Litsea ferruginea Boi lo1 6 Mi NTC-PHU-297,
Liou var. trung bo NTC-PM-351,
92 | annamensis Liou NTC-PHO-10,
NTC-KS-615
Litsea glutinosa Bo1 boi 4.1 Me THU, | NTC-PHU-271,
93 | (Lour.) C. B. nhét LGO, |NTC-PM-302,
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A xiA Yeu Gia tri | Noi phan bo -
TT Taxon Ten Vigt | & dia Dang | " | sé lfiéu maiu
Nam , song
ly dung
Robins. CTD, | NTC-PHO-143",
CDB | NTC-QC-415,
NTC-QL-505,
NTC-KS-653"
Litsea grandifolia Boiloilato | 6 Me |LGO NTC-PHO-77,
94 | Lecomte NTC-QL-501,
NTC-KS-618
Litsea helferi Boi 101 helfe | 4.2 Mi NTC-PHU-222,
Hook.f. NTC-PM-387,
93 NTC-PHO-99°,
NTC-QC-445
Litsea iteodaphne Boiloidao | 4.4 Mi NTC-PHO-28,
96 (Nees) Hook. f. NTC-QC-499
Litsea laevifolia Boi loi xdu | 6 Na LGO, | NTC-PHO-24,
97 | Kosterm. sec. THU NTC-QL-511,
Phamh. NTC-KS-650
Litsea lancifolia Boi boi 1a 4.1 Mi THU NTC-PHU-272,
(Roxb.& Nees) thon NTC-PM-388,
98 | Hook.f. NTC-PHO-75,
NTC-QC-453
Litsea lancifolia Boiloixen |4.3 Mi NTC-QC-464
99 (Roxb.& Nees)
Hook.f. var.
alternifolia Meisn.
Litsea lancilimba B(‘yirlc‘ri 54 Me CTD, NTC-PHU-207,
10 | Merr. phién la LGO, NTC-PHO-129,
0 thon CDB | NTC-QC-438,
NTC-QL-519
10 | Litsea longipes Boi loi 4.2 Me NTC-PHO-88,
1 | (Meisn.) Hook.f. cudng dai NTC-QC-401
10 | Litsea mollis Boi 10i mém | 6.1 Mi | CTD,C | NTC-PM-341"
2 | Hemsl* DB NTC-PHO-47"
Litsea monopetala Boiloibao | 4.4 Me THU, | NTC-PHU-213,
(Roxb.) Pers hoa don LGO, |NTC-PM-306,
10 CTD, | NTC-PHO-110,
3 CDB | NTC-QC-476,
NTC-QL-524",
NTC-KS-659°
10 | Litsea Boi loi 1a 4.2 Me CTD NTC-PHU-237",
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A xiA Yeu Gia tri | Noi phan bo -
TT Taxon Ten Vigt | & dia Dang | " | sé lfiéu maiu
Nam , song
ly dung
myristicaefolia nhuc dau NTC-PM-398",
(Meisn.) Hook.f. khau NTC-PHO-22,
4 NTC-QC-487,
NTC-KS-660"
Litsea robusta Boi loi 4.1 Mi LGO NTC-PHU-223,
1071 Blume manh NTC-PM-364,
> NTC-QC-484
10 | Litsea salmonea A. | Boi 101 do 6 Mi CTD NTC-PM-376",
6 | Chev. tuoi NTC-QC-427
Litsea umbellata B,éri lo1 4.1 Mi THU NTC-PHU-283",
170 (Lour.) Merr. dang NTC-PM-366,
NTC-PHO-73
Litsea variabilis Boi 161 di 4.1 Mi LGO | NTC-PHU-245",
10 | Hemsl. dang NTC-PM-390,
8 NTC-PHO-57",
NTC-QC-477
10 Litsea variabilis Boi 161 di 4.4 Mi THU | NTC-PHU-243",
9 Hemsl. var. oblonga | dang la NTC-QC-403,
Lecomte thuon
Litsea verticillata Boi 101 14 4.4 Mi CTD, |NTC-PHU-23%’,
Hance moc vong CDB, NTC-PM-301,
11 LGO | NTC-PHO-107,
0 NTC-QC-410,
NTC-QL-527,
NTC-KS-639
Litsea viridis Liou Boi 101 xanh | 4.4 Mi NTC-PM-342,
NTC-PHO-115,
111 NTC-QC-465,
NTC-QL-538,
NTC-KS-606
11 | Litsea viridis Liou | Boi loi 4.4 Mi NTC-PHO-27,
2 | var. clemensii Liou | clemens NTC-QC-428
1 Litsea yunnanensis | Boiloivan | 4.4 Me |LGO NTC-PM-332,
3 Y.C. Yang & P. H. | nam NTC-PHO-113
Huang
Gen. Machilus Khao
Rhump. ex Nees
11 | Machilus Khao to 4.2 Mg | LGO NTC-QC-422
4 | bombycina King ex
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P, Yéu Gia tri | Noiphan bo -
TT Taxon Ten Vigt | & dia Dang | i So lfiéu maiu
Nam , song
ly dung
Hook.f.
Machilus bonii Khado vang | 4.4 Me LGO, NTC-PHO-103",
11
5 Lecomte thom THU, | NTC-QC-466
CTD
1 Machilus chinensis | Khao trung | 4 Me LGO NTC-PHO-36
6 (Champ.ex Benth.) | quoc
Hemsl.
1 Machilus Khao nam 6 Me LGO NTC-PHO-142
7 cochinchinensis bo
Lecomte
Machilus Khiolato |6 Mi LGO NTC-PHU-284",
11 7
3 grandzfol.za S.Lee & NTC-QC-494
F. N. Wei
Machilus Khao nhot | 4.4 Me LGO NTC-PM-380°
11
9 leptophylla Hand.-
Mazz.*
Machilus Khao nham |4 Mg LGO, | NTC-PHU-273,
odoratissima Nees CTD NTC-PM-384,
102 NTC-PHO-156",
NTC-QC-416,
NTC-KS-602
12 | Machilus parviflora | Khao hoa 4.2 Me LGO NTC-PHO-37
1 | Meisn. nho
Machilus platycarpa | Khdo qua 4.4 Mg | THU, |NTC-PHU-250",
121 Chun det LGO | NTC-PM-319,
2 NTC-QC-448
Machilus Khao vang | 5.4 Me THU, | NTC-PM-311,
12 | thunberghii Sieb. & | bong CTD, NTC-KS-619
3 | Zucc. CDB,
LGO
Machilus velutina Khao long | 4.4 Me THU, | NTC-PHU-224,
12 | Champ.ex Benth. nhung CTD, NTC-PM-322
4 CDB,
LGO
12 Machilus Khao van 6 Me THU NTC-PHO-86
yunnanensis nam
5
Lecomte
Gen. Re moi
Neocinnamomum
Liou
12 | Neocinnamomum Re méihoa | 4.4 Mi THU NTC-PHO-02,
6 | devaleyi (Lecomte) | nhd NTC-QC-407,
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P Yeéu Gia tri | Noi phan bo -
TT Taxon Ten Vigt | & dia Dang | " | sé lfiéu maiu
Nam , song
ly dung
Liou NTC-KS-601
Gen. Neolitsea No
(Benth.) Merr.
12 | Neolitsea alongensis | N6 ha long | 4.4 Me LGO NTC-QC-429
7 | Lecomte
Neolistsea NGO 14 hep 6 Mi NTC-PHU-216,
angustifolia A. NTC-PM-357,
L 82 Chev. NTC-PHO-154",
NTC-QC-439,
NTC-KS-656"
12 Neolitsea ' No vang 5.4 Mi CTD, |NTC-PHO-38
9 gurata (Hayata) Koi LGO
z.
Neolitsea NoO buisan | 4.1 Mi NTC-PM-356,
13 | busanensis Yam. & NTC-PHO-50",
0 | Kam NTC-QC-437",
NTC-KS-624"
Neolitsea chunii NO6 trung bd | 6 Me LGO, NTC-PHU-274 ,
113 Merr. var. CDB NTC-QC-454,
annamensis Liou NTC-QL-520,
13 | Neolistsea poilanei | NO poilane | 6.1 Me LGO NTC-PM-315,
2 | Liou NTC-QC-425
13 | Neolitsea pulchella | N6 kha dep | 6 Me NTC-PHO-132,
3 | (Meisn.) Merr. NTC-KS-652
13 Neolitsea No vii 6 Me NTC-PHU-225,
4 vuquangensis quang NTC-PHO-79,
Tanage NTC-QC-446
Neolitsea zeylanica | N6 xay lan | 4.2 Me | THU, | NTC-PHU-276,
(C. & T. Nees) LGO NTC-PM-350,
153 Merr. NTC-PHO-48’,
NTC-QC-493,
NTC-KS-645
Gen. Persea Mill. Bo
Persea americana Bo 7 Mi CDB, NTC-PM-345,
13 | Mill. AND | NTC-PHO-39,
6 NTC-QC-467,
NTC-QL-530
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A xiA Yeu Gia tri | Noi phan bo -
TT Taxon Ten Vigt | & dia Dang | " | sé lfiéu maiu
Nam , song
) ly dung
Gen. Phoebe Nees | Re trang
Phoebe angustifolia | Re trang la | 4.2 Na CTD NTC-PHU-227,
Meins. in DC. hep NTC-PM-343,
13 NTC-PHO-09,
7 NTC-QC-485,
NTC-QL-507,
NTC-KS-630"
13 | Phoebe attenuata Re trang 4.3 Me NTC-PHO-87
8 | Nees thon
13 | Phoebe cuneata Retrangla | 4.1 Mi |[CTD |NTC-PM-372
9 | Blume hinh ném
Phoebe lanceolata | Re trang 4 Me LGO NTC-PHU-277,
(Wall. ex Nees) mui mac NTC-PM-396",
14 | Nees NTC-PHO-58",
0 NTC-QC-417,
NTC-QL-510,
NTC-KS-640
Phoebe macrocarpa | Re tring 4.4 Mg | LGO NTC-PHU-244,
114 CY. Wu qua to NTC-PM-385,
NTC-QC-402
14 | Phoebe pallida Re tring 4.2 Me NTC-PHO-25
2 | (Nees) Nees nhdt
Phoebe paniculata | Re tring 4.2 Mi NTC-PHU-229,
L | Nees chiy NTC-PM-365,
NTC-PHO-13
Phoebe peteloti Re tring 6 Mi NTC-QC-430
14
4 Kosterm. sec. petelot
Phambh.
Phoebe tavoyana Retrangla |4.2 Me |THU, |NTC-PHU-278,
(Meisn.) Hook.f. to LGO NTC-PM-314,
154 NTC-PHO-66,
NTC-QC-455,
NTC-KS-674"

Noi phén bé: PHU - Khu BTTN Pii Huéng; PM - VGQ Pi Mat; PHO - Khu
BTTN Pu Hoat; QC - Huyén Quy Chau,; QL - Huyén Quynh Luu,; KS — Huyén Ky Son

*- Loai bo sung
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+4-Yéuté nhiét doi chau A 4.1- Yéu t6 Dong Duong - Malézi; 4.2 - Yéu toé Luc
dia chdau A nhiét déi; 4.3 - Yéu t6 Luc dia Dong Nam A; 4.4 - Yéu t6 Dong Duong
- Nam Trung Quéc,' 5.4 - Yéu té Dong A 6-Yéuto dac hiru Viét Nam; 6.1 - Yéu
16 cdn ddc hitu; 7 — Yéu t6 cdy trong

+ THU: Lam thuoc; LGO: Cho gb; CTD: Cho tinh dau; CDB: Cho ddu béo;
CAN: Cay lam canh; AND: cay an duoc,

+ Mg: Cay chéi trén rat I6m; Me: Cay chéi trén 16m; Mi; cdy chéi trén nho; Na:

Cay choi trén nho; Pp: Cdy ky sinh, ban ky sinh;
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3.1.2. Pa dang vé sé lwong lodi trong cdc chi

Két qua nghién ctru da thong ké duoc 17 chi ciia ho Long ndo phan bb &

cac diém nghién ctru, trong d6 sd luong loai gap trong mdi chi khac nhau (Bang

3.2).

Bang 3. 2. Phan b loai trong céc chi ciia ho Long ndo tai cac diém nghién ctru

X1 s A Tong | S Tk
T . S6 loai nghién ctru &6 loi & g‘i’ga
T Chi Pu |Pd |Pd |Quy |Quynh |Ky M N |
Huéng Mat | Hoat | Chau | Luu Son | (1) 2) (V;)
1 | Actinodaphne 2 3 4 2 2 1 5 10| 50,0
2 | Alseodaphne 1 1 1 0 1 2 3 21| 14,3
3 | Beilschmiedia 4 5 7 1 0 2 11 28 | 39,3
4 | Caryodaphnopsis 1 0 2 1 0 1 2 51 40,0
5 | Cassytha 1 1 1 1 1 1 1 21 50,0
6 | Cinnadenia 0 0 0 1 0 0 1 1| 100
7 | Cinnamomum 19 25 25 20 31 10 33 491 67,3
8 | Cryptocarya 5 6 5 5 0 1 8 19| 42,1
9 | Dehaasia 1 0 3 0 0 0 3 91 333
10 | Endiandra 0 1 0 0 0 0 1 41 25,0
11 | Lindera 6 8 7 6 0 7 11 25| 44,0
12 | Litsea 17| 24| 24| 25 12| 14| 34 42 | 81,0
13 | Machilus 4 5 6 5 0 2 12 23| 52,2
14 | Neocinnamomum 0 0 1 1 0 1 1 51 20,0
15 | Neolitsea 4 4 6 7 1 4 9 18 | 50,0
16 | Persea 0 1 1 1 1 0 | 1| 100
17 | Phoebe 5 6 6 5 2 3 9 14| 64,3
Tong 700 90| 99| 81 23| 49| 145| 276 | 52,5

(*) Theo Nguyén Kim Dao (2017)

Trong tong sd 17 chi nghién ctru thi 5 chi da dang nhat 14 chi Litsea véi 34

loai (chiém 23,44% tong s loai), tiép dén 1a Cinnamomum c6 33 loai (chiém
22,75%), Machilus c6 12 loai (chiém 8,27%), Beilschmiedia va Lindera cung

v6i 11 loai (chiém 7,58%), cac chi con lai ¢6 tir 1 dén 9 loai.

65




So sanh s6 chi d gap ¢ khu vuc nghién ctru véi s6 chi dd théng ké & Viét

Nam cho thay thanh phan loai ho Long ndo (Lauraceae Juss.) ¢ khu vyc nghién

ctru kha da dang (voi 145 loai so véi 265 loai, chiém 54,71% téng s6 loai va thu

hién da biét & Viét Nam) va chi (17 chi so v6i 21 chi, chiém 80,95% tong s6 chi

& Viét Nam). Diéu nay cho thdy tinh da dang ho Long ndo & khu vuc nghién
cuu.

Phoebe

Persea

Neolitsea ——

Neocinnamomum

Machilus Ky Son

Litsea

® Quynh Luu
Lindera

Endiandra B Quy Chau
Dehaasia

PU Hoat
Cryptocarya

Cinnamomum : W PU Mat

Cinnadenia M PU Huéng
Cassytha
Caryodaphnopsis
Beilschmiedia
Alseodaphne

Actinodaphne

0 5 10 15 20 25 30

Hinh 3. 1. So sanh v¢ s6 loai cua cac chi thudc ho Long ndo tai cac di€ém nghién ctru

Tir hinh 3.1 cho thdy muc da dang cua cac chi co sd loai nhiéu nhat
(Litsea, Cinnamomum, Machilus, Lindera) thi sb loai ciia diém nghién ctru Khu
BTTN Pu Hoat ludn chiém uu thé, tiép dén 1a VQG Pu Mat diéu nay cho thay
rung tai cac diém nghién ctru nay dang dugc bao tdn tot, diéu kién khi hau va do
cao tai cac diém nay ciing thich hop cho cac loai trong ho Long ndo phat trién
thuan loi hon cac diém con lai. Tai Quynh Luu do hau hét rimg dd bi khoanh
nudi trong keo va diéu kién thé nhudng 14 cac nai da voi nén chi c6 chi Litsea
chiém uu thé.

3.1.3. Pa dang vé dang song

Ap dung hé thong phan loai dang song cua Raunkiaer [150] cho ho Long
ndo & cac diém nghién ctru, trong s6 145 loai va thir duoc xac dinh thi nhom
dang song chdi trén (Phanerophytes-Ph) chiém wu thé tuyét ddi véi ti 1& 100%,
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khong c6 cac nhom dang song khac. Trong nhom cay chdi trén thi cac nhom phy
phan bb khong déu nhau (Bang 3.3).

Bang 3. 3. Ti I¢ cua cac dang song nhom cay choi trén

nfg)ﬁ?é(:irélu Dang song Mg Me Mi Na Pp Tong
Khu BTTN S loai 8 34 26 1 1 70
Pu Hudng Ti 1& % 11,43 | 48,57 | 37,14 | 143 1,43 | 100
VQG Pil S6 loai 9 47 32 1 1 90
Mat Ti 16 % 10,00 | 52,22 | 35,56 | 1,11 1,11 | 100
Khu BTTN S loai 7 57 32 2 1 99
Pu Hoat Ti 1& % 7,07 | 57,58 | 32,32 | 2,02 1,01 | 100
o S6 loai 10 38 31 1 1 81
Quy Chau o 1235 | 4691 | 3827 | 123 | 123 | 100
‘ S0 loai 3 10 7 2 1 23
Quynh Lo 6% | 13,04 | 43,48 | 30,43 8,70 | 4,35 100
} S6 loai 3 26 17 2 1 49

Ky Son Ti 1& % 6,12 | 53,06 | 34,69 | 4,08 | 2,04 | 100

i So6 loai 13 79 50 2 1 145
Nehe AN ™ rile % | 897 | 5448 | 3448 | 1,38 | 0,69 | 100

Két qua thu duoc ¢ Bang 3.3 d3 dan toi phd dang sdng cho nhém cdy chdi
trén clia ho Long ndo & cac dia diém nghién ciru nhu sau:

Tai Khu BTTN Pu Huéng:

Ph% = 11,43% Mg + 48,57% Me + 37,14% Mi + 1,43% Na + 1,43% Pp

Tai VQG Pu Mat:

Ph% = 10,00% Mg + 52,22% Me + 35,56% Mi + 1,11% Na + 1,11% Pp

Tai Khu BTTN Pu Hoat:

Ph% = 7,07% Mg + 57,58% Me + 32,32% Mi + 2,02% Na + 1,01% Pp

Tai Quy Chau:

Ph% = 12,35% Mg + 46,91% Me + 38,27% Mi + 1,23% Na + 1,23% Pp

Tai Quynh Luu:

Ph% = 13,04% Mg + 43,48% Me + 30,43% Mi + 8,70% Na + 4,35% Pp

Tai Ky Son:

Ph% = 6,12% Mg + 53,06% Me + 34,69% Mi + 4,08% Na + 2,04% Pp
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Pé thay su twong quan vé pho dang dang sdng ciia ho Long ndo tai cac

diém nghién ciru c6 biéu d6 (Hinh 3.2).

Phé dang séng
070
060
050 0/\\/‘
040
030

020

010 o —— 2
- @ =C

Quy Hop Con Cubng Qué Phong Quy Chau Quynh Luu Ky Son

—— Mg =—@=— Me Mi @@= Na ==@=— Pp

Hinh 3. 2. Phé dang sdng ctia cac loai trong ho Long néo tai cac diém nghién
clru

Nhu vdy, nhém dang séng cdy chdi trén vira (Me) (chiém tir 45,45% dén
57,58%) va nh&d (Mi) (chiém tir 32,32% dén 37,14% tong sb loai). Két qua nay
phu hop véi tinh dic trung cua cac loai trong ho Long ndo chil yéu thudc céc chi
Cinnamomum, Litsea, Neolitssea, trong khi nhom cdy chdi nho (Na), cdy chdi
rat 16n (Mg) va cay ban ky sinh (Pp) chiém ty 18 khong dang ké (tir xap xi 13%
xudng xap xi 1%).

Pho dang song ctia ho Long néo tai khu vuc nghién ctru tinh Nghé An:

Ph% = 8,97% Mg + 54,48% Me + 34,48% Mi + 1,38% Na + 0,69% Pp

3.1.4. Pa dang vé yéu té dia Iy
Tur bang danh luc thuc vat, da théng ké yéu tb dia 1y cta céc loai thude ho

Long ndo (Lauraceae Juss.) & cac diém nghién ctru (Bang 3.4).
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Bang 3. 4. Yéu t6 dia 1y ciia cac loai trong ho Long ndo cac diém nghién ctru

Ky . 2 % . .| Pu Pu | Pu | Quy | Quyn | Ky 2 Tilé
hiéu Cac yeu to dia ly Huéng Mat | Hoat | Chau | h Luu | Son Tong (%)
g | Nhietddichau 3 | 4| 5 | 4 1| 3| 5 | 345
A
4 |PongDuong- 8 | 13|11 ] 12| 2 5 | 16 | 11.03
Malézi
4o |LwediachauA 4o 8 | 18 | 1241
nhiét doi
Luc dia Bong
43 | o A 3 2 3 3 1 2 6 4.14
Pong Duong -
4.4 | Nam Trung 2 | 27| 26 | 26 8 16 | 41 | 28.28
Quéc
54 | On d6i 1 1 2 1 1 1 3 2.07
¢ | PachiuViet 14 1927116 7 | 10] 42 | 2897
Nam
6.1 | Céndichiu 7 110] 6 | 6 1 4 | 12 | 828
Viét Nam
7 | Cay trong 0 2 | 2 1 1 0 2 1.38
Téng 70 | 90 | 99 | 81 | 23 | 49 | 145 | 100

Tir bang nghién ctu vé yéu t6 dia 1y cta cac loai thudc ho Long ndo
(Lauraceae Juss.) & khu vuc nghién ctru cho thiy, nhiéu nhét 13 yéu t6 dic hiru
Viét Nam véi 42 loai chiém 28,97%; tiép dén 1a yéu té Pong Duong - Nam
Trung Qudc v6i 41 loai chiém 28,28%; yéu td Luc dia chau A nhiét d6i véi 18
loai chiém 12,41% va thap nhat 1a yéu t& Cay trong véi 2 loai chiém 1,38%

(Hinh 3.3).
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Tilé (%)

7 Cay trong; 1.38% 4 Nhiét ddi chau A; 3.45%
6.1 Can ddc hitu Viét Nam; 4.1 Péng Dwong - Malézi ;
8.28% 11.03%

4.3 Lyc dia Dong Nam A;
4.14%

5.4 On ddi; 2.07%

Hinh 3. 3. Yéu t6 dia Iy céc loai trong ho Long ndo tai diém nghién ctru
Két qua nay phu hop vé6i dic diém cua thuc vat ho Long ndo 1a nhiing cay
nhiét d6i va can nhiét d6i, cha yéu phan bd ¢ nhirng noi c6 nhiét do twong d6i
cao, con nhitng khu vuc c6 nhiét d6 thap thi chiing sinh trudong va phat trién kém
hon. Pang chu y 1a, yéu td Pac hiru va Can dic hiru Viét Nam chiém ty 1€ cao.

biéu doé chung minh cho tinh doc ddo cia ho Long ndo ¢ khu vuc nghién cuu.

3.1.5. Pa dang vé nguon gen quy hiém

Két qua nghién ctru da xac dinh nhitng loai quy hiém thudc danh luc ho
Long ndo ¢ Nghé An:

+ Thudc danh muc Sach Do Viét Nam [8]: c¢6 1 loai rat nguy cip (CR) 1a
VU huong (Cinnamomum parthenoxylon (Jack.) Meisn.); 5 loai nguy cap (VU)
1a Bop qua bau duc (Actinodaphne ellipticibacca Kosterm.), Khao xanh
(Cinnadenia paniculata (Hook.f.) Kosterm). Gu huong (Cinnamomum balansae
Lecomte), Re cam bdt (Cinnamomum cambodianum Lecomte) va Re tring qua

to (Phoebe macrocarpa C.Y. Wu);
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+ Thudc nhém IIA trong Nghi dinh s6 84/2021/ND-CP cua Chinh phu
[14]: c6 4 loai 1a Vu huong (Cinnamomum parthenoxylon (Jack.) Meisn.), Re
xanh phan (Cinnamomum glaucescens (Nees) Drury.), Gu huong (Cinnamomum
balansae Lecomte) va Khao xanh (Cinnadenia paniculata (Hook.f.) Kosterm)

+ Thudc trong danh luc B6 ctia IUCN [171]: ¢6 02 loai & muc EN 1a Vu
huong (Cinnamomum balansae Lecomte) va Bop sudi (Actinodaphne perlucida
C.K. Hlen); 01 loai & mic CR 1a Re cam bot (Cinnamomum cambodianum
Lecomte)

Pay 1a nhitng loai ¢ gia tri kinh té nhu cho tinh dau, lam thude, dic biét
chét luong gb rat tt, nén bi khai thac triét dé, hién nay chi con lai it nhiing cay gb
nho tai sinh. Do vdy can c¢6 nhitng chinh sach phu hop dé phuc héi va bao ton
chung.

3.1.6. Pa dang vé gid tri sir dung

Gia trj str dung dua theo cac tai liéu ctia Tran Pinh Ly (1993) [40], D6 Tat
Loi (2001) [39], Nguyén Kim Pao (2017) [21], V& Van Chi (2012) [13]. Két
qua duoc trinh bay ¢ Bang 3.5.

Bang 3. 5. Gia tri st dung cua ho Long ndo tai cac diém nghién ctru

TT Gia trj str dung Ky hiéu Sb loai* | Tilé (%)
1 | Cay cho gb LGO 90 61,80
2 | Cay cho tinh dau CTD 63 43,75
3 Cay lam thudc THU 47 32,64
4 | Cay cho dau béo CDB 21 14,58
5 Cay lam canh CAN 1 0,69
6 | Cay an duoc AND 1 0,69

* Mot loai c6 thé cho 1 hodc nhiéu gia tri su dung khdc nhau
Trong 145 loai thyc vat ho Long nao & khu vuc nghién ctru da duoc xac
dinh, cAy cho gb véi 90 loai chiém 61,80% téng s6 loai; cay cho tinh dau véi 63

loai chiém 43,75%; cay lam thube v&i 47 loai chiém 32,64%; cay cho dau béo
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voi 21 loai chiém 14,58%, cay lam canh voi 1 loai chiém 0,69% va cay an duogc

v6i 1 101 chiém 0,69%. (Hinh 3.4)

So loai

o
[e)]
o
o
~
<
—
(o]
I - -
— —

Cay cho gb Cay cho tinh Cay lam Cay cho dau Cay lam cadnh Céay &n duoc
dau thuéc béo

Hinh 3. 4. Gia tri str dung cac loai trong ho Long néo tai diém nghién ctru

- Nhém ciy cho gb: Pay 1a nhom cay co sé luong loai nhiéu nhat. G6 cia
cac loai nay c6 d6 bén trung binh, tuy nhién trong gd c6 chira tinh dau nén lai co
kha ning chdng mdi mot tot, dién hinh nhu: Két sat (Beilschmiedia ferruginea
Liou), Qué bac (Cinnamomum mairei Levl.), Qué trén (Cinnamomum burmanii
(C. & T. Ness) Blume), Qué thanh (Cinnamomum cassia (L.) Presl), Qué hoi
(Cinnamomum verum Presl), An hach ching (Cryptocarya chingii W. C. Cheng),
An hach qua vang (Cryptocarya concinna Hance) O dudc dudi (Lindera caudata
(Wall. ex Nees) Hook.f.), Mang tang (Litsea cubeba (Lour.) Pers), Boi 101 nhot
(Litsea glutinosa (Lour.) C. B. Rob.), Khao vang thom (Machilus bonii
Lecomte), Khdo nham (Machilus odoratissima Nees). Ngoai ra con c6 nhiing
cdy gb quy nam trong IUCN 2017, Sach Po Viét Nam (2007) va trong Nghi
dinh s6 84/2021/NP-CP cia Chinh phii, dién hinh 1a cac loai: Khao xanh
(Cinnadenia paniculata (Hook.f.) Kosterm.), Gu hwong (Cinnamomum balansae
Lecomte), Re xanh phan (Cinnamomum glaucescens (Nees) Drury), Vi huong
(Cinnamomum parthenoxylon (Jack) C. Nees), Re tring qua to (Phoebe
macrocarpa C.Y. Wu).
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- Nhém cay cho tinh dau: Cay cho tinh diu chiém 43,75% s6 loai nghién
ctru. Tinh dau ciia cac loai trong ho nay 1a nguyén liéu cho nhiéu nganh: y hoc,
ché bién thuc pham, my pham dién hinh nhu: Bop subi (Actinodaphne perlucida
Allen); da s6 cac loai thudc chi Cinnamomum nhu Gu hwong (Cinnamomum
balansae Lecomte), Qué 14 ti (Cinnamomum bejolghota (Buch.-Ham.) Sweet)
Qué trén (Cinnamomum burmanii (C. & T. Ness) Blume), Re xanh phan
(Cinnamomum glaucescens (Nees) Drury), Re triang (Cinnamomum ovatum
Allen), VU huong (Cinnamomum parthenoxylon (Jack) C. Nees), O dudc mbc
(Lindera glauca (Sieb.& Zucc.) Blume), Boi 101 ba vi (Litsea baviensis
Lecomte), Mang tang (Litsea cubeba (Lour.) Pers.), Khdo nham (Machilus
odoratissima Nees), Re trang 14 hep (Phoebe angustifolia Meins.).....

- Nhém cy lam thudc: Cac loai cay trong ho Long ndo dugc sir dung dé
diéu tri nhiéu loai bénh nhu: dau bung khoé tiéu, ddy hoi, hodc dau bung c6 kém
theo non mura, bénh ti€u chay, da day, bénh viém duong ho hép, tuan hoan. Cac chi
c6 nhiéu loai lam thude nhu chi Cinnamomum véi 20 loai, chi Litsea véi 6 loai, chi
Lindera va Machilus cing v6i 5 loai. Pién hinh nhu Bop long (Actinodaphne
pilosa (Lour.) Merr.), Qué bon (Cinnamomum bonii Lecomte), Long nio
(Cinnamomum camphora (L.) Persl), Re cam chuéng (Cinnamomum caryophyllum
(Lour.) Moore), Qué 6 dugc (Cinnamomum curvifolium (Lour.) Nees), Qué rimg
(Cinnamomum iners Reinw. ex Blume), Qué quan (Cinnamomum verum Presl), O
dudc nam (Lindera myrrha (Lour.) Merr.), Mang tang (Litsea cubeba (Lour.)
Pers.), Boi 101 nhot (Litsea glutinosa (Lour.) Rob.), Khao 16ng nhung (Machilus
velutina Champ.ex Benth.), Re tring 13 to (Phoebe tavoyana (Meissn.) Hook.f)). ..
Céc loai nhu Gu hwong (Cinnamomum balansae Lecomte), Re xanh phédn
(Cinnamomum  glaucescens (Nees) Drury), Vu huong (Cinnamomum
parthenoxylon (Jack) Meisn.) ngoai 1am gd ciing c6 gia tri 1am thudc.

- Nhém ciy cho dau béo: Chiém 21 loai, chu yéu la khai thac cac loai:
Qué bon (Cinnamomum bonii Lecomte), VU huong (Cinnamomum
parthenoxylon (Jack.) Meisn.) v6i cac thanh phan chinh 13 cinnamomi

parthenoxyli ¢ tac dung 1am d6 ubng dung thay x4 xi, O dudc méc (Lindera

73



glauca (Sieb. et Zucc.) Blume) chira cic chat nhu folium, ramulus et radix,
linderae glaucae trong &, canh, 14 c¢6 tac dung lam xa phong hodc dau nhon. O
dudc dudi (Lindera caudata (Nees) Hook.f), O duéc bic (Lindera tonkinensis
Lecomte), Mang tang (Litsea cubeba (Lour.) Pers), Khdo 16ng nhung (Machilus
velutina Champ. ex Benth.) trong vo ciy chtra cortex et oleum machili dung dé
lam huong hodc trong nganh céng nghiép vi vo tiét ra mot chat 1ong nhay dinh
s& boc hoi khi ta phoi nhung chat dinh con lai 12 bot s& két dinh lai voi nhau

- Nhom cay an dwogc: Bo (Persea americana Mill.) c6 gia tri dinh dudng
cao, duoc goi l1a vua cia cac loai qua vi chua nhiéu Folate, Kali, Vitamin B3,
B6, C, E, K.

- Nhém cdy lam canh: Ca 16 bic (Carvodaphnopsis tonkinensis
(Lecomte) Airy- Shaw) c6 phan bd sinh thai kha rong, trong lam canh. La loai
cay gS 16n, c6 banh ve, than théng, 14 khoe.

Nhu viy, trong cac nhom gia tri st dung thi nhém cay cho gb véi sd
lwong loai nhiéu nhat, tiép dén la nhom ciy cho tinh dau. Piéu ndy cling hoan
toan hop 1y bo1 vi Long nao 1a mot ho thuc vat chiém uu thé & vung nhiét déi va

can nhiét d6i, c6 nhiéu loai cay tham gia c4u thanh tb hop tham thuc vat.

3.1.7. Pa dang lodi bé sung cho danh luc

Qua so sanh két qua nghién ctru so voi cic nghién ciu trudc ddy cua
Nguyén Thanh Nhan (2017) [43], Ban quan Iy Khu BTTN Pu Hudng (2016) [3],
Pham Hong Ban va cs. (2009) [2], Nguyén Pirc Linh va cs. (2010) [35], Nguyén
Anh Diing va cs. (2017) [15], Nguyén Kim Pao (2017) [21] ching t6i di bd
sung cho danh luc thuc vat Khu BTTN Pu Hué)ng (2016) 15 loai thudc 6 chi,
danh luc thuc vat VQG Pu Mat (2017) 22 loai thudc 5 chi, danh luc thuc vat
Khu BTTN Pu Hoat (2017) 31 loai thudgc 10 chi, danh luc thuc vat Quy Chau 13
loai thudc 6 chi, danh luc thuc vat Quynh Luu 4 loai thude 2 chi, danh luc thuc
vat Ky Son 17 loai thudc 7 chi.

Bang 3. 6. Danh luc céc loai thuc vat ho Long néo bd sung cho Danh lyc thuc
vat Khu BTTN Pu Huong
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TT Tén khoa hoc Tén Viét | Dang | Mirc d0 | SO hiéu mau
Nam than | bao ton
1 | Actinodaphne Bopsuéi | GON |EN NTC-PHU-230
perlucida Allen
2 | Beilschmiedia Chipkét | GOTB |LC NTC-PHU-280
pergamentacea
Allen
3 | Cinnamomum Re cubng | GOL NTC-PHU-233
longepettiolatum dai
Kosterm.
4 | Cinnamomum mairei | Qué bac GOL NTC-PHU-281
Levl.
5 | Cinnamomum Re gan GON NTC-PHU-235
scalarinervium hinh thang
Kosterm.
6 | Cinnamomum verum | Qué hoi GOL NTC-PHU-282
Presl
7 | Dehaasia Tiéu hoa GON NTC-PHU-236
annamensis trung bd
Kosterm.
8 | Litsea euosma W. Boilointi | GON NTC-PHU-247
W. Smith da
9 | Litsea Boi 101 1a GON NTC-PHU-237
myristicaefolia nhuc dau
(Meisn.) Hook.f. khau
10 | Litsea umbellata Boi 101 GON | LC NTC-PHU-283
(Lour.) Merr. dang
11 | Litsea variabilis Bo1 101 di GON |LC NTC-PHU-245
Hemsl. dang
12 | Litsea variabilis var. | Boi 101 di BUI NTC-PHU-243
oblonga Lecomte dang 14
thuon
13 | Litsea verticillata Boi loi 1a GON |LC NTC-PHU-238
Hance moc vong
14 | Machilus grandifolia | Khaolato | GOTB NTC-PHU-284
S. Lee & F. N. Wei
15 | Machilus platycarpa | Khao qua GON NTC-PHU-250
Chun det

GON: Cay thdn gé nhé, GOL: cdy than gé Ién; GOTB: cdy thdn goé trung
binh; BUI: cdy than bui
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Trong danh luc ndy dang cdy than G& nho nhiéu nhat véi 9 loai, G 1on
c6 2 loai, G6 trung binh c6 2 loai va 1 loai cAy Than bui. C6 1 loai thudc mirc

EN trong Danh luc dé IUCN va 4 loai thuoc mutrc LC.

Bang 3. 7. Cac loai thyc vat ho Long ndo bo sung cho Danh lyc thyc vat

VQG Pu Mat.
TT Tén khoa hoc Tén Viét | Dang | Mirc d0 | So hi¢u miu
Nam than | bdo ton
1 | Alseodaphne Su bac GON NTC-PM-312
tonkinensis Liou
2 | Cinnamomum Re tia GOTB NTC-PM-339
auricolor Kosterm.
3 | Cinnamomum bonii Qué bon GOTB NTC-PM-378
Lecomte
4 | Cinnamomum Re cambdt | GON VU,CR | NTC-PM-377
cambodianum Lecomt
e
5 | Cinnamomum Long nado GOL NTC-PM-392
camphora (L.) Persl
6 | Cinnamomum Re cam GOL NTC-PM-340
caryophyllum (Lour.) | chudng
S. Moore ,
7 | Cinnamomum cassia Qué thanh | GOTB NTC-PM-397
(L.) Presl
8 | Cinnamomum kunstleri | Qué GOTB NTC-PM-336
Rindl. kunstler
9 | Cinnamomum mairei Qué bac GOL NTC-PM-337
Levl.
10 | Cinnamomum Vuhuong | GOL | CR,IIA | NTC-PM-399
parthenoxylon (Jack)
C. Nees
11 | Cinnamomum Queé do GON NTC-PM-334
tetragonum A. Chev.
12 | Litsea balansa Boi 1o1 GON NTC-PM-379
Lecomte balansa
13 | Litsea clememsii Allen | Boi 101 GON NTC-PM-374
clemen
14 | Litsea elongata (Ness) | Boi 101 14 GON NTC-PM-375
Hook.f. thuon
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15 | Litsea eugenoides A. | Boi loi GON NTC-PM-338
Chev. ex Liou tram
16 | Litsea euosma W. W. | Boilointi | GON NTC-PM-373
Smith da
17 | Litsea ferruginea Boiloi GON NTC-PM-333
(Blume) Blume mau gi sat
18 | Litsea mollis Hemsl Boi loi GON NTC-PM-341
mém
19 | Litsea myristicaefolia | Bo1 101 14 GON NTC-PM-398
(Meisn.) Hook.f. nhuc déu
khau
20 | Litsea salmonea A. Boiloido | GON NTC-PM-376
Chev. tuoi
21 | Machilus leptophylla | Khdo nhét | GOTB NTC-PM-380
Hand.-Mazz.
22 | Phoebe lanceolata Re trang GON | LC NTC-PM-396
(Wall. ex Nees) Nees | miii mac

Trong danh lyc ndy dang cay than G6 nho nhiéu nhat véi 13 loai, Gb 16n

c6 4 loai, Go trung binh c6 5 loai. C6 2 loai thuoc mirc CR va VU va nhom IIA,

chi 1 loai thuoc mirc LC (Xem bang 3.7).

Bang 3. 8. Cac loai thyc vat ho Long ndo bo sung cho Danh lyc thyc vat

Khu BTTN Pu Hoat.
TT Tén khoa hoc Tén Viét | Dang | Mirc dd | SO hiéu miu
Nam than | bao ton

1 | Actinodaphne Bop qua GON | VU NTC-PHO-91
ellipticibacca bau duc
Kosterm.

2 | Beilschmiedia glauca | Chap moc | GOTB | LC NTC-PHO-60
S.N. Lea & L. Lau

3 | Beilschmiedia Chip dai | GOTB NTC-PHO-90
percoriacea Allen

4 | Beilschmiedia tsangii | Chap tsang | GOTB NTC-PHO-46
Merr.

5 | Caryodaphnopsis Ca 16 bic GOL |LC NTC-PHO-59
tonkinensis
(Lecomte) Airy-
Shaw
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6 | Cinnamomum Qué 1a tu GOL |LC NTC-PHO-101
bejolghota (Buch.-
Ham.) Sweet

7 | Cinnamomum Re cam GOL NTC-PHO-93
caryophyllum (Lour.) | chudng
S. Moore

8 | Cinnamomum Qué 6 GOL |LC NTC-PHO-160
curvifolium (Lour.) dugc
Nees

9 | Cinnamomum Relacung | GON NTC-PHO-157
durifolium Kosterm.

10 | Cinnamomum Re xanh GOL |IIA NTC-PHO-145
glaucescens (Nees) phan
Drury

11 | Cinnamomum Qué GOTB NTC-PHO-150
kunstleri Rindl. kunstler

12 | Cinnamomum Qué tuyét | GON NTC-PHO-105
magnificum Kosterm.

13 | Cinnamomum ovatum | Re tring GOTB NTC-PHO-55
Allen

14 | Cinnamomum Maénh sanh | GON NTC-PHO-61
songcaurium (Ham.)
Kosterm.

15 | Cinnamomum tamala | Re chay GOTB NTC-PHO-43
(Buch.-Ham.) T. Ness
& Ness

16 | Cryptocarya Ca dudi GON NTC-PHO-45
chinnensis (Hance) trung qudc
Hemsl.

17 | Cryptocarya An hach GOTB | LC NTC-PHO-52
concinna Hance qua vang

18 | Cryptocarya Ca dubi GON NTC-PHO-97
infectoria (Blume) nhuom
Migq.

19 | Lindera chunii Merr. | O duéc GON NTC-PHO-41

chun

20 | Lindera glauca O dudc GON |LC NTC-PHO-95
(Sieb.& Zucc.) méc
Blume

21 | Lindera tonkinensis | O dudc bac| GON |LC NTC-PHO-94

Lecomte
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22 | Litsea glutinosa Boi boi GON |LC NTC-PHO-143
(Lour.) C. B. Rob. nhdt

23 | Litsea helferi Hook.f. | Boi 101 GON NTC-PHO-99

helfe
24 | Litsea mollis Hemsl | Boi 101 GON NTC-PHO-47
mém

25 | Litsea variabilis Bo1 101 di GON |LC NTC-PHO-57
Hemisl. dang

26 | Machilus bonii Khao vang | GOTB NTC-PHO-103
Lecomte thom

27 | Machilus Khao nham | GOL NTC-PHO-156
odoratissima Nees

28 | Neolistsea NGO 14 hep GON NTC-PHO-154
angustifolia A. Chev.

29 | Neolitsea busanensis | NO bui san | GON NTC-PHO-50
Yam. & Kam

30 | Neolitsea zeylanica No6 xay lan | GOTB | LC NTC-PHO-48
(Nees) Merr.

31 | Phoebe lanceolata Re trang GON |LC NTC-PHO-58
(Wall. ex Nees) Nees | miii mac

Theo bang 3.8, dang cdy than G nho nhiéu nhat véi 15 loai, G6 16n c6 6

loai, G6 trung binh c6 9 loai. C6 1 loai thuoc mirc CR va 1 loai thudc nhéom IIA,

c0 9 loai thuoc mirc LC.

Bang 3. 9. Céc loai thuc vat ho Long nao bo sung cho Danh luc thyc vt

huyén Quy Chau.
TT Tén khoa hoc Tén Viét | Dang | Mirc dd | SO hiéu miu
Nam than | bao ton

1 | Actinodaphne pilosa | Bop long BUI | LC NTC-QC-452
(Lour.) Merr.

2 | Caryodaphnopsis Calobic | GOL |LC NTC-QC-432
tonkinensis
(Lecomte) Airy-
Shaw

3 | Cinnamomum cassia | Qué thanh | GOTB NTC-QC-481
(L.) Presl

4 | Cinnamomum Qué GOTB NTC-QC-435
kunstleri Rindl. kunstler

5 | Cinnamomum Re xanh GOTB NTC-QC-469
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tonkinensis
(Lecomte) A.Chev.

6 | Lindera chunii Merr. | O dudc GON NTC-QC-470

chun

7 | Lindera communis O dude GON |LC NTC-QC-468

Hemsl. thuong
thay

8 | Lindera glauca O dude GON |LC NTC-QC-461
(Sieb.& Zucc.) moc
Blume

9 | Lindera racemosa O dudce GON NTC-QC-433
Lecomte chum

10 | Lindera tonkinensis | O duéc bic | GON | LC NTC-QC-434
Lecomte

11 | Litsea elongata Boi 101 14 GON NTC-QC-436
(Ness) Hook.f. thudn

12 | Litsea eugenoides A. | Boi 101 GON NTC-QC-475
Chev. ex Liou tram

13 | Neolitsea busanensis | NO bui san | GON NTC-QC-437
Yam. & Kam

Theo bang 3.9, dang cdy than Gb nho chiém nhiéu nhét véi 8 loai, G& 16n

c6 1 loai, G trung binh c6 3 loai va 1 loai Than buyi. C6 5 loai thuoc mirc LC.

Béang 3. 10. Cac loai thuc vat ho Long nao bo sung cho Danh luc thuc vat

huyén Quynh Luu.
TT Tén khoa hoc Tén Viét | Dang | Mirc do S6 hiéu miu
Nam than | bao ton

1 | Actinodaphne pilosa | Bop 1ong BUI |LC NTC-QL-540
(Lour.) Merr.

2 | Litsea cubeba (Lour.) | Mang tang | GON NTC-QL-522
Pers.

3 | Litsea euosma W. W. | Boiloinai | GON NTC-QL-535
Smith da

4 | Litsea monopetala Boi 161 bao | GOTB | LC NTC-QL-524
(Roxb.) Pers hoa don

Theo bang trén, dang cy than Go6 nho c6 2 loai, G6 trung binh c6 1 loai
va 1 loai Than bui. Co6 2 loai thuéc muc LC.
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Béang 3. 11. Cac loai thuc vat ho Long nao bd sung cho Danh luc thuc vat

huyén Ky Son.
TT Tén khoa hoc Tén Viét | Dang | Mirc d0 | SO hiéu miu
Nam than | bao ton
1 | Caryodaphnopsis Calobic | GOL |LC NTC-KS-623
tonkinensis
(Lecomte) Airy-
Shaw
2 | Cassytha filiformis L. | To xanh LEO NTC-KS-657
3 | Cinnamomum Quélatu GOL |LC NTC-KS-625
bejolghota (Buch.-
Ham.) Sweet
4 | Cinnamomum Quétréen | GOTB NTC-KS-637
burmannii (C. & T.
Ness) Blume
5 | Cinnamomum cassia | Qué thanh | GOTB NTC-KS-672
(L.) Presl
6 | Cinnamomum Qué GOTB NTC-KS-673
kunstleri Rindl. kunstler
7 | Cinnamomum tamala | Re chay GOTB NTC-KS-622
(Buch.-Ham.) T. Ness
& Ness
8 | Lindera communis O dudc GON | LC NTC-KS-628
Hemsl. thuong
thy
9 | Lindera glauca O dude GON |LC NTC-KS-620
(Sieb.& Zucc.) méc
Blume
10 | Litsea elongata Boi o1 14 GON NTC-KS-655
(Ness) Hook.f. thuon
11 | Litsea glutinosa Boi boi GON | LC NTC-KS-653
(Lour.) C. B. Rob. nhdt
12 | Litsea monopetala Boi 161 bao | GOTB | LC NTC-KS-659
(Roxb.) Pers hoa don
13 | Litsea myristicaefolia | Boi 101 14 GON NTC-KS-660
(Meisn.) Hook.f. nhuc dau
khau
14 | Neolistsea No 14 hep GON NTC-KS-656
angustifolia A. Chev.
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15 | Neolitsea busanensis | N6 bui san | GON NTC-KS-624
Yam. & Kam

16 | Phoebe angustifolia | Re trang 14 | BUI NTC-KS-630
Meins. hep

17 | Phoebe tavoyana Retrangla | GON |LC NTC-KS-674
(Meissn.) Hook.f. to

GON: Cdy thdn g6 nhd, GOL: cdy than goé lon; GOTB: cdy thin go trung
binh; BUI: cdy thdn bui, LEO: cdy than leo ky sinh
Theo bang 3.11, dang cdy than G6 nho chiém nhiéu nhat véi 8 loai, G&
16n c6 2 loai, Go trung binh ¢6 5 loai, 1 loai Than byi va 1 loai Than leo ky sinh.
Co 7 loai thudéc muc LC.
Tuy nhién so véi danh luc di dugc cong bd ciia Nghé An thi chi co 11 loai

bd sung cho khu vuc nghién ctru (Bang 3.12)

Bang 3. 12. Cac loai thuc vat ho Long nao bo sung cho Danh luc thuc vat

tinh Nghé An.
TT Tén khoa hoc Tén Viét | Dang | Mirc d6 | SO hiéu miu
Nam than | bdo ton
1 Alseodaphne tonkinensis Su bic GON NTC-PM-312
Liou
5 | Beilschmiedia Chip két | GOTB LC |NTC-PHU-280
pergamentacea Allen
3 Cinnamomum auricolor Re tia GOTB NTC-PM-339
Kosterm.
Cinnamomum Re cam| GOL NTC-PM-340,
4 | caryophyllum (Lour.) S. chudng NTC-PHO-93
Moore
Cinnamomum kunstleri Qué GOTB NTC-PM-336,
5 Rindl. kunstler NTC-PHO-150,
NTC-QC-435,
NTC-KS-673
6 Cinnamomum magnificum Qué tuyét GON NTC-PHO-105
Kosterm.
Cinnamomum songcaurium | Méanh GON NTC-PHO-61
7 (Ham.) Kosterm. sanh
2 Litsea balansa Lecomte Boi  loi| GON NTC-PM-379
balansa
9 Litsea eugenoides A. Chev. |Bo1  1o1| GON NTC-PM-338,
ex Liou tram NTC-QC-475
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Litsea mollis Hemsl Boi 16i| GON NTC-PM-341,

10 mém NTC-PHO-47

Machilus leptophylla Khao nhét | GOTB NTC-PM-380

1 Hand.-Mazz.

GON: Cay than g6 nhé, GOL: cdy than gé lén; GOTB: cdy than gé trung binh; BUI:
cay than bui, LEO: cady than leo ky sinh
3.2. Pic diém ciia cac loai trong ho Long nio (Lauraceae Juss.)
3.2.1. Pdc diém chung

Nguyén Kim DPao (2017) trong Thuc vat chi Viét Nam, tap 20, ho Long nio
d3a mo ta dic diém chung cua ho Long ndo nhu sau:

- Than: Cha yéu 1a than gb, hiém khi than bo (chi co 2 loai Cassytha
capillaris va Cassytha filiformis), thuong c6 than tron, hiém khi gip than co
canh hay vudéng. Cay c6 thé phan canh nhiéu hay it. Nhanh va canh non thuong
tron, nhin, mot sd ¢ 16ng (Boi 101 nhét - Litsea glutinosa), hay ¢6 canh (Ca 16
bac - Caryodaphnopsis tonkinensis). Canh non thuong c¢6 chdi ngi déng, mau
xanh. V6 ciy thuong c6 mui thom do trong than c6 té bao tiét dau thom.

- Ré: R& chinh phat trién tir & mam, to khoe dam sau vao long dat, mo sb
loai c6 ve banh nhu Gu huong, Da huong. R& ngoai viéc hut chat dinh dudng
trong dat con tich lily 1 sb hoat chat co gia tri nhu safrol (Cinamomum
cambodianum;  Cinamomum  parthenoxylon), camphora (Cinamomum
camphora), lindestreme (Cinamomum myrtha), ...

- La: Co kich thude 16n nho khac nhau, thuong 1a 14 don nguyén, moc
cach, it khi moc ddi, c6 nhiéu hinh dang nhu hinh bau duc dai (Ca 16 bac -
Caryodaphnopsis tonkinensis) thon hep (Re tring nhét - Phoebe pallida, Boi 10
14 thuén - Litsea elongata), hay bau duc tron (Qué boi 10i - Cinnamomum
polyadelphum); goc 14 chot lai hinh budm hay hinh tron hodc nhon; chop 14 ¢o
thé nhon, tu; 14 thudng chum & cudi nhanh, mép nguyén; La co 3 gan chinh tir
gbc gidng nhu gan hinh cung (Re xanh - Cinnamomum tonkinensis) hay gan 14
hinh 16ng chim (Boi 161 xanh - Litsea viridis) hodc hé gan don gian (Dau dang -
Lindera myrrtha), 14 nhan hay c6 long & mot mat hodc co6 long & ca 2 mat,
thuong c6 mau nau, khong c6 14 kém, co té bao tiét tinh dau thom.
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+ Cum hoa:

Hoa nhé moc thanh cum, hinh chily hay hinh xiém tan gia & dau canh hay
& nach 14 hodc phan than khong mang 14. Hoa thuong hudng 1én ngon.

+ Hoa:

Hoa c6 cudng, cuéng ngan hodc c6 khi khong cudng. Thudng gip 1a hoa
déu, miu 3, ludng tinh, c¢6 khi don tinh. Bao hoa 6 manh, xép 2 vong.

B6 nhj 1a boi s6 cia manh bao hoa hop thanh nhiing bé 3 nhi, thudng gap
9 nhi xép 3 vong, doi khi c6 thém 1 vong nhi 1ép & gbc chi nhi, nhi thudng mang
2 thi mat. Bao phan 2-4 6, néu 1a 4 6 thuong sip xép 2 trén 2 dudi hoic 4 6 theo
hinh vong cung hay cting 1 mat phang, mé bang 16 nip day.

Bo nhuy thuong c6 mot 14 nodn (do61 khi 3 dinh lai) tao thanh bau 1 6,
thudng 1a nodn treo hodc nodn dao. Biu khong dinh vao thuy bao hoa va qua
thuong dinh trén 1 cudng tran hoic dé cung (cac chi Alseodaphne, Persea,
Beilschmiedia, Caryodaphne). Doi khi gip bau trung, dé bau dinh vao 1 cai chén
do thily bao hoa tao thanh, chén c6 thé nong hodc mé rong 6m 1 phan qua (cac
chi Actidaphne, Cinnamomum, Litsea, Lindera, Neolitsea,). Bau ha, bau duoc
bao boc (¢ cac chi Cryptocarya, Casytha)

+ Qua:

Thudc loai qua hach hay qua mong, khi chin ¢c6 mau do6 tuoi (chi
Alseodaphne, Machilus,) tim sim, nau sam (chi Alseodaphne, Beilschmiedia).
Thuong ¢ dai dinh lién phat trién thanh dang diu dudi qua, hay dé hoa 16n bao
quanh 14y qua trong nhu bau dudi; qua thuong khong 16ng, thuong c6 hinh trai
xoan, bau duc hodc tron, cling co 1 s6 hinh qua 1€ (Persea americana) hoac hinh
con quay thot nho vé dé qua (chi Alseodaphne, Beilschmiedia, ...).

+ Hat:

Qua thuong chira 1 hat hinh thanh do 2 14 noan bang nhau chira nhiéu dau
béo (chi Cinnamomum, Litsea, Lindera, Persea), carbonhydrat va protein. La
dau tién cia chdi mam phat trién tét, thuong c6 1ong va kich thude 16n hon
nhirng 14 xuat hién sau [21].

3.2.2. Pic diém hinh thdi va sinh hoc sinh thdi ciia mét sé loai trong ho Long
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ndo ¢ cdc diém nghién civu 6 Nghé An
3.2.2.1. Nhitng loai nam trong Sich D6 Viét Nam (2007) va Nghi dinh
84/2021/ND-CP (2021)
1. Actinodaphne elliptibacca Kosterm. - Bop qua bau duc, Bop qua
mong
- Mdu nghién ciru: Nghé An, Khu BTTN Pu Hoat (NTC-PHO-91), VQG
Pu Mat (NTC-PM-325).

, TN, SR <3

10cm

S6 hiéu mau: NTC-PM-325, NTC-PHO-91 Hinh theo Kostem, 1969

Anh 3. 1. Bop qua bau duc (Actinodaphne elliptibacca Kosterm.)

- Pdc diém hinh thdi: Loai ndy rat gan v6i Actinodaphne pilosa (Lour.)
Merr. tuy nhién 14 nho hon

Cay g5 nhd 5 - 6 m, canh chéc map, 16ng ndu day dac. L4 moc vong, hinh
tring nguoc - bau duc, dai 23 - 36 cm, rong 9 - 15 cm; chop 14 nhon ngén, thot
dan vé phia cudng; mat trén nhin, mit dudi day 16ng nhung; c6 6 - 9 d6i gan
bén; cuéng 14 dai 5 cm, phu déy 16ng nau. Cym hoa dang chum tan, don tinh, dai
4 cm & nach 14, phu day 16ng nau, cac nhanh phia dudi dai 1 cm, 14 bic sém
rung, trudc khi hoa nd. Hoa cai c6 cudng dai 2 mm, c6 16ng; 6ng bao hoa dang
phéu, c6 16ng; bao hoa dang trimg, 1,5 mm, c6 16ng rai rac phia ngoai, nhin bén
trong; bau hinh trung, voi dai 1 mm, nim hinh khién; nhi 1ép nho. Qua hinh

trimg nguoc - bau duc, dai 2,5 cm, rong 1,5 cm, dé nhd, hoi rong, cao 4 mm,
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duong kinh 8 mm, cé vién mép mong nguyén; cudng dai 5 mm, thot vé phia
dudi.

- Sinh hoc va sinh thai: Mua hoa thang 9. Moc rai rac trong rung thua, &
do cao 1500 m.

- Phdn bé: Lao Cai (Sapa), Nghé An (Pu Hoat, Pu Mat).

- Gid tri: Loai dic hitu va ngudn gen hiém ctia Viét Nam. Cay cho gd nho,
dung lam cot kéo va lam cui..

- Tinh trang: Loai ¢6 khu phan bd hep, noi cu tra rat d& bi xam hai.

- Phdn hang: VU

2. Actinodaphne perlucida C.X. Hlen — Bop subi

- Mau nghién cuu: Ngh¢ An, Khu BTTN Pu Hoat (NTC-PHO-80), Khu

BTTN Pu Hubéng (NTC-PHU-230)

S8 higu miu: NTC-PHO-80, NTC-PHU-230 | Hinh theo Pham Hoang H¢, 1991

Anh 3. 2. Bop sudi (Actinodaphne perlucida C.K. Hlen)

- Ddc diém hinh thdi: Cay gb, cao 10 m; canh non c6 16ng mau nau day,
vé sau nhin. La moc vong va tip trung ¢ dau canh; phién 14 hinh bau duc thuén,
co 11-21 x 4-9 cm, choép gén tu, géc hinh ném; mit trén mau nau sAm nhan hoic
mau oliu xam dot, mdt dudi mau nau nhat khi kho, phua dﬁy 16ng mau gi sit; gan
bén ¢6 7-9 d6 2 cm, phu diy long. Cum hoa tan don tinh khac gbc, ¢ nach 1a
rung, khong cudng. Hoa duc nhi hiru thu 9; bao phan 4 6, tat ca déu hudng vao

trong, vong nhi thtt 3 ¢6 2 tuyén. Qua hinh cau, mau den khi chin, duong kinh 6-
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8 mm, dugc dinh trong éng bao hoa dang dia chia thuy, cac thuy khéng déu,
chop tron, co 1ong

- Sinh hoc va sinh thai: Mua qua thang 10.

- Phédn bé: Méi thdy & Thai Nguyén (Pai Tir), Nghé An (Pu Hoat, Pu
Huéng) va Gia Lai (An Khé).

- Phan hang: EN

3. Cinnadenia paniculata (Hook.f.) Kosterm. — Kh4o xanh

- Mdu nghién ciru: Nghé An, xd Chau Phong, Quy Chau (NTC-QC-460).

Cinnadenia paniculata (Hook. f.) Kosterm.

S6 hiéu mau: NTC-QC-460 Hinh theo Kostems, 1973

Anh 3. 3. Khéo xanh (Cinnadenia paniculata (Hook.f.)

Tén goi khac: Dodecadenia paniculana Hook. f. 1886.; Litsea liyuingii
Liou, 1933.

- Ddc diém hinh thdi: Cay g0, cao 15-30 m, dudng kinh 30-60 cm; c6 choi
manh. La xép theo duong xodn 6c, dai, nhin, hinh bau duc-thuén dai hoic hinh
mili mac, cd 12-18 x 3-5,5 cm; chop 14 nhon, géc 14 hinh ném hay gz‘?m tron; co
8-12 ddi gan bén; gan giita phang hoic hoi 1m mat trén va 16i 1én & mat dudi,
mau sang, cac gan bén hoi dbe huong vé phia mép 14; cuéng dai 1,5-3,5 cm,
nhan, khoe. Cum hoa hinh chuy-tan, don tinh khic gbc. Cum hoa duc dai 7 cm,
c6 16ng; mdi tan co cudng nho, dai khoang 3-6 mm. L4 bic 6 cai, 3 cai trong hoi
bé hon 3 cai ngoai, c6 5-10 hoa trong mdi tan. Hoa c6 cubng dai 1-2 mm. Bao

hoa 6 thuy, gan déu nhau, hinh trimg, phu 16ng & mat ngoai. Nhj hiru thy 9-12
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(c6 khi téi 32), dai khoang 2 mm, manh, c6 16ng; bao phén 4 6, thuodn, tit ca
hudng vao trong, vong nhi thir 3 ¢6 2 tuyén, hinh than, khong chan. Cum hoa céi
hinh chuy, dai 3-6 cm, it hoa, cudng tan dai 8 mm. C6 6 14 bic, nhin. Bao hoa 6
thuy, déu nhau, rung toan bd khi qua hinh thanh. Bau nhin; voi nhuy dang dia
hoi loe ra hodc do6i khi khong r6. Qua dang chuy, dai 1,3-2,2 cm; dé qua day lén,
chén qua cao 2-4 mm, duong kinh 5-8 mm; cudng qua dai lem.

- Sinh hoc va sinh thai: Mua hoa thang 9-12, Mua qua thang 1 nam sau.
Moc rai rac trong rirng thudng xanh nhiét déi, tir do cao 500 m trd 1én.

- Phdn bé: Lang Son (Hiru Liing), Thai Nguyén (Pai Tir), Ha Noi (Ba Vi),
Nghé An (Quy Chau). Con c6 & An P, Mianma, Trung Qudc (Van Nam).

- Gid tri sir dung: Cay cho gd tbt, bén chic va khong bi mdi mot, ding
dong cac d6 dac trong nha, trong xay dung cong trinh.

Loai duy nhét cta chi Cinnadenia & Viét Nam. Loai duoc ghi trong Sach
D6 Viét Nam (1996, 2007) v6i phan hang “Sé nguy cap” (VUAL).

4. Cinnamomum balansae Lecomte - Gut hwong, Qué balansa

- Méu nghién ciru: Nghé An, VQG Pu Mat (NTC-PM-391), Khu BTTN
Pu Huéng (NTC-PHU-254), Khu BTTN Pu Hoat (NTC-PHO-124), huyén Quy
Chau (NTC-QC-489).

= "'." ‘er\

Al

2 i ¥ __:: 4 ;
S6 hiéu mau: NTC-PHU-254, NTC-PM- | Hinh theo Nguyén Kim Pao, 2009
391, NTC-PHO-124, NTC-QC-489

Anh 3. 4. Gu huong (Cinnamomum balansae Lecomte)

- Pdc diém hinh thdi: Cay gb 16n, thuong xanh, cao tdi 30 m, duong kinh
than 0,7- 1,2 m. Canh nhén, mau hoi den khi kho. L4 moc céach, dai, hinh trimg,
dai 9- 22 cm, rong 4- 9 cm, thot nhon vé hai dau; Gan chinh phéng O mat trén,
16i & mat dudi, gan bac hai 4- 5 d6i. Cudng 14 dai 2- 3 cm, nhian. Cum hoa chuy,
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& nach 1a, dai 4- 5 cm, pha 16ng ngin mau nau; cudéng hoa dai 1- 4 mm, phu
lo6ng. Bao hoa 6 thuy, c6 16ng. Nhi hitu thu 9, bao phén 4 6; 3 nhi vong trong
cung, mdi nhi c¢o 2 tuyén; nhi 1ép 3, hinh tam giac, c6 chan. Bau hinh tring,
nhan; voi ngén, num hinh dia.

Qua hinh cau, dudng kinh 8- 10 mm, dinh trén dé hoa hinh chén.

- Sinh hoc va sinh thdi: Mua hoa thang 1- 5, mua qua chin thang 6- 9. Tai
sinh bang hat hodc gidm canh; Song ¢ Dat lién / Rung (Pat lién). Moc trong
rung ram nhiét déi thuong xanh mua mua am, trén nui dat hay nti da voi, & do
cao 100- 600 m, trén dat thoang nudc va nhiéu mun, cing mot sé loai cay khac
nhu VU hwong (Cinnamomum parthenoxylon), bua (Garcinia sp.), sau
(Dracontomelum duperreanum),...

- Phdn bé dia ly: Trong nudc: Ving dong bang séng Hong: Thanh phd Ha
No6i (Ba Vi); Ninh Binh (Cac Phuong), Nghé¢ An (Pu Mat, Pu Hoat, Pu Huéng,
Quy Chau). Thé gi6i: An Do, Trung qudc.

- Gid tri sir dung: Trong than va 14 ¢ tinh dau véi thanh phan chinh 1a
long ndo. Hat chtra dau béo. GJ tot, khong bi mdi mot, c6 mui long ndao nén
duoc wa chudng dé dong cac dd dac trong nha nhu ti, ban, ghé, ...

- Phdn hang: VUAIc

- Bi¢n phdp bao vé: Loai da dugc ghi trong Sach Do Viét Nam (1996) voi
cap danh gia “hiém” (R) va Danh muc Thuyc vat rimg, Pong vat rimg nguy cap,
quy hiém (nhom 2) ctia nghi dinh s6 32/2006/ND — CP ngay 30/3/2006 cua
Chinh phu dé han ché khai thac, st dung vi muc dich thuong mai.

5. Cinnamomum cambodianum Lecomte - Re cam bot, Re 14 day

- Mdu nghién ciru: Nghé An, VQG Pu Mat (NTC-PM-377), Khu BTTN
Pu Hubng (NTC-PHU-288), huyén Quy Chau (NTC-QC-495)
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S6 hiéu mau: NTC-PHU-288, NTC- Hinh theo Nguyén Kim Dao, 2009
PM-377, NTC-QC-495

Anbh 3. 5. Re cam b6t (Cinnamomum cambodianum Lecomte)

- Péc diém hinh thai: Cay gd, cao khoang 7-10 m, duong kinh 20 - 30cm,
than tron, théng, tan 16n, vo than mau xam nhat, c6 bi khéng rai rac; thit vé day
1-1,5cm, dé béc, mau tréng vang. L4 moc ddi hodc gén ddi, hinh bau duc, dai
12-14cm, rong 7-9cm, géc va dau tu tron, g?m nhu nhan ca hai mit; ¢6 3 gan, 2
gan bén xuat phat cach gdc 1cm, cong vong va cach mép 14 0,6mm chay toi gan
chop 14, c6 2-3 doi gan phy, cdc gan mang chay song song, gan giira l6m ¢ mat
trén va 16i 1én & mit dudi; cuéng khoe, dai 1,5-2cm, c6 ranh & phia trén. Cum
hoa chuy ¢ k& 1a gén ngon, hoac dinh canh, dai 7-9cm, c6 16ng thua mau tréng,
nu hoa hinh trirng nhon, dai 7-8mm; bao hoa 6, day, hinh tam gidc nhon, hop
nhau & gbc, c6 10ng phia ngoai; nhi hiru thu 9, xép thanh 3 vong, vong nhi thir 3
bao phin huéng ra ngoai, vong thr 4 nhi 1ép; bau hinh trimg, c6 16ng. Qua hinh
tring khi non mau xanh luc, co6 chim tréng, dé qua c6 bao hoa tdn tai dang chén.

- Sinh hoc va sinh thdi: Mua hoa tir thdng 4 — 6. Moc trong rung nhiét déi
thuong xanh.

- Phdn bé dia ly: Trong nude phan bd & Ba Vi (TP. Ha Noi); Ninh Binh
(Ctc Phuong), Thanh Hoa, Nghé An (Pu Mat, Pu Hudng, Quy Chau). Thé gidi:
Campuchia.

- Gid tri: GO dung trong xay dung. V6 lam thudc, lam bot huong.

- Tinh trang: Loai c6 vung phan bd chia cit, noi cu tra bi xdm hai va méi
tim thdy ¢ 3 diém; cic ca thé truong thanh bi khai thac ré 1ay tinh dau. Tuy
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nhién loai co thé dd dugc bao vé tét & Vuon Quéce gia Ctic Phuong.

- Phan hang: VU B1+2b,e

- Bién phap bado vé: Bao vé trong h¢ sinh thai ty nhién noi cay sinh séng.

6. Cinnamomum glaucescens (Nees) Hand.-Mazz. - Re xanh phin, Qué
mbc, Re mbc

- Mdu nghién ciru: Nghé An, VQG Pu Mat (NTC-PM-321), Khu BTTN
Pu Hudng (NTC-PHU-205), Khu BTTN Pu Hoat (NTC-PHO-145), huyén Quy
Chau (NTC-QC-479)
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S6 hiéu mau: NTC-PHU-205, NTC-PM- |  Hinh theo Pham Hoang Ho, 1991
321, NTC-PHO-145, NTC-QC-479

Anh 3. 6. Re xanh phan (Cinnamomum glaucescens (Nees) Hand.-Mazz.)

Tén goi khdc: Ceidodaphne glaucescens Nees in Wall. 1831; Laurus
glaucescens Buch.- Ham. ex Nees in Wall. 1831; Tetranthera glaucescens Wall.
1830.

- Ddc diém hinh thai: Cay gd 16n, cao 15-20 m, duong kinh than 35-60
cm, vo than mau nau, nhiéu canh nhanh. La don moc céach, tap trung & dau canh,
dang trai xoan thuén nguoc, dai 5-8 cm, rong 3-4 cm, dau va géc 14 déu nhon.
Gan bén 3-5 doi, géc co tuyén nau. Mit trén c6 mau xanh luc, nhan bong, mit
dudi nhat hon, khi non 14 c6 mau vang d6 hay vang cam. Hoa moc thanh cum &
nach 14 hodc dau canh, dai 4-5 cm. Qua dang hinh nén, dai 1,6cm, géc ¢ diu to
bao boc, rong 1,2cm, cao 1,6 cm (kéo dai mot phﬁn cu’éng qua).

- Sinh hoc va sinh thdi: Cay moc chi yéu ¢ ving nui cac tinh mién Trung
va mién Nam, tir Quang Tri trd vio, trong rimg am thuong xanh ving nii.
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- Phén bé dia Iy: Trong nuée: Cay moc chil yéu & cac tinh mién Trung:
Nghé An (Pu Mat, Pu Hoat, Pu Hubng, Quy Chau), Quang Tri. Thé gidi: Loai co
phan bd & nhiéu nude nhiét déi chau A: An Do, Mianma, Népan.

- Gid tri: Cay cho gb trung binh dung dé déng d6 dac trong gia dinh, dung
trong xAy dung. GO (ca than va r&) ¢6 mui thom do co tinh dau nén dugc khai
thac dé 1am d6 gd my nghé, chung cét tinh dau x4 xi.

- Phan hang: 11A

7. Cinnamomum parthenoxylon (Jack) Meisn — Vu hwong, Re huong, Re
dau, co chau, X4 xi, Ctru mdc, Re ctru moc

- Mau nghién ciru: Nghé An, VQG Pu M4t (NTC-PM-399), Khu BTTN
Pu Huéng (NTC-PHU-208), Khu BTTN Pu Hoat (NTC-PHO-128), huyén Quy
Chau (NTC-QC-443)

S6 hiéu mau: NTC-PHU-208, NTC- Hinh theo Auctor, 1972
PM-399, NTC-PHO-128, NTC-QC-443

Anh 3. 7. VU huong (Cinnamomum parthenoxylon (Jack) Meisn)
Tén goi khac: Laurus parthenoxylon Jack. 1820; Sassafras parthenoxylon

(Jack.) Nees, 1836; Cinnamomum simondii Lecomte, 1913; Cinnamomum
glanduliferum (Wall.) Nees, 1831; Cinnamomum porrectum (Roxb.) Kosterm.
1952; Laurus porrectum Roxb. 1814; Parthenorylon porrectum (Roxb.) Blume,
1851.
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- Ddc diém hinh thdi: Cay gd 16n, thuong xanh, cao dén 30m, duong kinh
than 70-90cm, canh nhin, mau hoi den khi kho. L4 moc cach, dai, hinh trimg,
dai 9-15cm, rong 4-5cm, thot nhon vé 2 dau; gan bén 7-4 doi, gan giita phing &
mit trén, 161 & mat dudi; cuéng dai 2- 3cm, nhan. Cym hoa chily moc & néch 14,
dai 6-12 cm, cué)ng hoa dai 1-3mm, bao hoa 6 thuy, nhi hitu thy, chia 3 vong, 2
vong nhi ngoai khong tuyén, chi c6 16ng, nhi vong thr 3 ¢ 2 tuyén, tuyén khong
chan, nhi 1ép 3, hinh tam gidc c6 chan; bau hinh trimg, nhan, voi ngén, num hinh
dia. Qua dinh trén 6ng bao hoa hinh chén ¢6 hinh ciu, dudng kinh 8-10mm.

- Sinh hoc va sinh thai: Ra hoa thang 1-5, qua thang 6-9. Moc trong rung
ram nhiét di thuodng xanh, 4m trén ndi dat hay ndi da voi, & d6 cao 100-600m.

- Phdn bé dia ly: Trong nude: Cao Bang, Tuyén Quang, Quang Ninh, Bic
Giang, Quang Tri, Pa Nang, Vinh Phic (Tam Pao), Hoa Binh (Hang Kia Pa
C0), Nghé An (Pu Mat, Pu Hoat, Pu Hubng, Quy Chéu). Thé giéi: An Do, Trung
Quéc.

- Gid tri: Nguén gen hiém. G6 tot khong mdi mot, dung trong xay dung,
1am ta vet, dong tau. L4 vo va ré co thé chiét tinh dau.

- Tinh trang: Loai c6 khu phan bd chia cat. Bi khai thac rat nghiém trong,
hién nay khong con tim thay ciy truong thanh.

- Phan hang: CR Ala,c,d

8. Phoebe macrocarpa C.Y. Wu — Re triang qua to, Re tring poilane, Su
1a dai

- Mau nghién ciru: Nghé An, VQG Pu Mat (NTC-PM-385), Khu BTTN
Pu Huéng (NTC-PHU-244), Khu BTTN Pu Hoat (NTC-PHO-128), huyén Quy
Chau (NTC-QC-402)
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S6 hiéu mau: NTC-PHU-244, NTC- Hinh theo H. W. Li, 1984
PM-385, NTC-QC-402

Anh 3. 8. Re tring qué to (Phoebe macrocarpa C.Y. Wu)
Tén goi khac: Phoebe poilanei Kosterm. 1973.

- Ddc diém hinh thdi: Cay gd trung binh, cao 15-20 m, dudng kinh 20-30
cm; vO cdy mau tréng, nhéan; canh co6 nhiing vét seo 14 to, chdi & ngon dugc boc
bang nhitng vay hinh trimg, dai 1 cm, c6 16ng. L4 nhom hop trén dinh canh;
phién 14 hinh miii méc nguoc, cd 20-40 x 7-12 cm; chép c6 miii nhon, nga“in,
thudén dan vé phia cuéng; mat trén nhan, bong, mau xanh sam; mat dudi mau
xanh sang mbc mdc, ¢ 16ng sat; gan gitta 16i hodc phang & mit trén, co 20-30
d6i gan bén, cac gan min, cong déu vé phia mép 14; cudng dai 1,5-2 cm, ¢6 16ng.
Cum hoa hinh chuy, dai 10-21 cm; phan nhanh nhiéu & dinh, do dai tir chd phan
nhanh dau tién 7-15 cm, c¢6 16ng mau nau-hoe. Hoa mau xanh-vang, dai 4-5 mm.
Thuy bao hoa 6, déu, chia 2 vong, hinh trang rong, dai khoang 4 mm, rong 3
mm, 2 mdt ¢c6 16ng mau nau vang. Nhi hiru thu 9, chi c6 16ng; nhi 2 vong dau
khong tuyén; nhi vong thir 3 ¢6 2 tuyén gan nhu khong chén; nhi thoai héa hinh
mili mac, c6 1ong. Bau hinh ciu, tat ca hay 1/2 phia trén c¢6 16ng; voi nhuy dang
gidi; num nhuy khong ré hoac hoi mé rong. Qua hinh bau duc, ¢& 4,5 x 2,5 cm,
khi chin mau den; thuy bao hoa hinh trimg hodc hinh bau duc, ¢& 4 x 6 mm, c6
16ng ca 2 mit, dung dimg dudi qua; cudng qua dai 5 mm, day.

- Sinh hoc va sinh thai: Mua hoa thang 4-6, Mua qua thang 10-12. Moc
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trong rung nhiét déi thuong xanh, & d6 cao 500-1500 m.

- Phén bé: Lao Cai (Sa Pa di Phong Tho), Tuyén Quang (Na Hang), Lang
Son Hiru Liing), Hoa Binh (Pa Béc), Phtt Tho (Xuan Son), Nghé An (Pu Mat,
Pu Hoat, Pu Hudng, Quy Chau). Con c¢6 ¢ Trung Qudc (Van Nam).

- Céng dung: Cho gd dung dong dd gia dung.

- Tinh trang: Loai dugc ghi trong Sach Do Viét Nam (1996, 2007), phan
hang “S& nguy cip” (VU Al + 2¢, d).
3.2.2.2. Nhitng lodi nghién ciru tinh dau

1. Alseodaphne velutina Cher. — Vang trang 16ng

- Maéu nghién ciru: Nghé An, Khu BTTN Pu Hoat, xa Tri Lé; S6 hiéu mau
NTC-PHO-11; ngay 06/12/2019; toa do 19°46,87°N, 105°4,77°E; d0 cao

263,1m.

\‘ el N

S6 hiéu mau: NTC-PHO-11, NTC-QL- Hinh theo Pham Hoang HQ, 1991
517, NTC-KS-648

Anh 3. 9. Vang tring 1ong (Alseodaphne velutina Cher.)

- Bdc diém hinh thdi: Cay gd nho , canh phu 16ng day den den. La hinh
bau duc nguoc ¢d 16x11cm, chép tron thoét lai hinh dau nhon, c6 cuéng dai dén
lcm, day la tr tir hep trén cuéng, mat trén hoi vang lang, mat dudi mbec mbc,
gan bén 10-12 d6i, c6 16ng min, cudng dai 12-15mm co 16ng den bao phil. Qua
hinh bau dyc dai 2,2cm. Hat c6 17x10x6mm

- Sinh hoc va sinh thai: Mua cho qua thang 4. Moc rai rac trong rung, & do

cao trén 500 m.
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- Phén bo: Nghé An (Pu Hoat), Mién Trung.

2. Beilschmiedia percoriacea Allen — Chip dai, Két dai, Chap xanh.

- Madu nghién ciru: Nghé An, Khu BTTN Pu Hoat, x4 Péng Vin; S6 hiéu
mau NTC-PHO-90; ngay 07/12/2019; toa do 19°48,61°N, 105°5,84’E; do cao
343,7m.

L

S6 hiéu mau: NTC-PM-310, NTC- Hinh theo V6 Van Diing, 1996
PHO-90, NTC-KS-616

Anh 3. 10. Chép dai (Beilschmiedia percoriacea Allen)

Tén goi khac: Beilschmiedia roxburghiana auct. non Nees: Liou, 1932
(1934).

- Pdc diém hinh thdi: Cay gd, cao 15-18 m; vo ngodi mau xam tro hodc
mau nau; than tron, nhan, c6 van mau héng- den sau bién thanh mau xam. L4
moc ddi hodc gan moc ddi, day, dai, nhin; phién 14 hinh bau duc hoic hinh bau
duc hep, ¢6 9-15 x 4,5-6 cm; ¢6 miii nhon & dinh, géc la hinh ném; mat trén
bong, xanh sam, co diém tuyén; mat dudi mau xanh nhat; gan gitra 10m & trén va
161 1én & mat dudi; c6 6-8 d6i gan bén, gan mang rJ, thua & mat trén, cuéng 14 su
to, dai 1,2 -2 cm, nhan, c6 rdnh & phia trén. Cum hoa hinh chuy ho#c chum, dai
1,5-5,5 cm, khoé, cac nhanh mang hoa dai khoang 1 cm, s6 hoa trong modi nhanh
tr 3 hoa tré 1én. Cym mang quéa & nach 14, dai 4,5 cm, nhan. Qua hinh bau duc
dat t&1 5 cm, rong 1,7 cm, khi chin qua tré nén mau héng sam va sau do trd
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thanh mau den, nhin; cubng qua khong su to, dai khoang 8 mm, dudng kinh 4
mm.

- Sinh hoc va sinh thdi: Mua hoa thang 7-10, c6 qua thang 1-2 (ndm sau).
Moc trong rung ram nhiét déi thuong xanh, ¢ d§ cao hon 800 m.

- Phdn bo: Ninh Binh (Ctc Phuong), Thanh Hoa, Nghé An (Pu Mat, Pu
Hoat, Ky Son), Pa Ning (Lién Chiéu). Con c6 ¢ Trung Quéc (Quang Pong: Hai
Nam, Quang Tay).

- Gid tri sir dung: G6 dung 1am cot nha, tru moé va déng cac d6 dac trong
nha.

3. Cinnamomum tetragonum A. Chev. — Re d6, R¢ vuong

- Madu nghién ciru: Nghé An, Khu BTTN Pu Hudng tir nim 2013 (NTC-
PHU-212), cong bd vao nam 2020.

———

ar—)

S6 hiéu mau : NTC-PHU-212 Hinh theo Nguyén Kim 2o, 2009

Anbh 3. 11. Re 46 (Cinnamomum tetragonum A. Chev.)
- Ddc diém hinh thai: Cay gS, cao 8-10 m; canh non vuong, duong kinh 1-
3 mm. L4 moc cach hoac gﬁn ddi, nhén; phién 14 hinh bau duc hay trimg-thuon,
¢d 7-10 x 3,5-5 cm; chop 1a ¢o6 mili nhon ngén, gbc 14 ti hay gan nhu hinh ném;
c6 3 gan; gan gitra 161 ca 2 mit ; 2 gin gbc xuat phat cach gbe 3-4 mm, chay toi
gan chop 14; cudng 14 nhin, dai 5-8 mm. Cuym hoa hinh chuy, dai 4-10 cm, nhén.

Qua hinh trai xoan, c& 1,5 x 0,8 cm, dinh trén d4u hinh béan cau, khong x¢& thuy,
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cao 3-4 mm, duong kinh 6-7 mm.

- Sinh hoc va sinh thdi: Mua hoa thang 3. Moc trong rirng nhiét doi
thuong xanh nuai cao tir 1000-1500 m.

- Phén bo: Lao Cai (Sa Pa), Hoa Binh (Mai Chau), Thai Nguyén, Ha Noi
(Son Tay), Ninh Binh (Ctc Phuwong), Nghé An (Pu Hudng). Con cb &
Campuchia.

- Gid tri sir dung: GO tot dung trong x4y dung nha ctra, cau cong. La va vo
chiét duogc tinh dau 1am thudc kich thich va ting luc.

4. Lindera meisneri King — O dwéc meisner, Lién dan meisneri

- Mdu nghién ciru: Nghé An, Khu BTTN Pu Hoat, xa Tri Lé (NTC-PHO-
84); ngay 06/12/2019; toa do 19°31,55°N, 104°42,40’E; do cao 810,7m.

,\

S6 hiéu mau NTC-PHO-84 Hinh theo Pham Hoang H9, 1991

Anh 3. 12. O dudc meisneri (Lindera meisneri King)

- Ddc diém hinh thdi: Cay bui, cao khoang 4 m; canh non nhan, khong co
bi khong. L4 moc cach phién 14 hinh bau duc, ¢& 9-14 x 3-5 cm; chop 14 nhon,
géc 14 t0; mit trén mau ndu sim, mit dudi mau so cd la; gan hinh 16ng chim; c6
7-8 d6i gan bén, cac gan manh; gan giita 16m hay phang ¢ mit trén; cudng dai 3-
5 mm. Cum hoa dang tan don doc trén 1 cuéng chung, manh, dai 1,5-2,5 cm, &

nach 14, c6 16ng to min; 14 béc 4, gén nhu nhan; ¢6 9 hoa trong 1 tan. Hoa duc c6
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bao hoa 6 thuy. Nhi hitu thu 9; nhi 2 vong dau khong tuyén; vong nhi thir 3 c6 2
tuyén, chi nhi c6 16ng.

- Sinh hoc va sinh thai: Mua hoa thang 1-2. Moc rai rac trong rung, ¢ do
cao trén 1.000 m.

- Phdn bo: Lao Cai (Mudng Hum), Nghé An (Pu Hoat). Con c¢6 & An Do,
Trung Qudc

5. Litsea elongata (Nees) Benth. et Hook. f. - Boi 101 14 thudn

- Mau nghién cuu: Nghé An, Khu BTTN Pu Hoat, xa Tri L& (NTC-PHO-
17); ngay 06/12/2019; toa d6 19°31,65°N, 104°42,24°E; d6 cao 867,3m.

S6 hiéu mau: NTC-PM-375, NTC- Hinh theo Nguyén Kim Pao, 2009
PHO-17, NTC-QC-436, NTC-KS-655

Anh 3. 13. Boi 10i 14 thudn (Litsea elongata (Nees) Benth. et Hook. f.)

Tén goi khac: Tetranthera elongata Wall. 1830; Daphnidium elongatum
Nees in Wall. 1831.

- Ddc diém hinh thdi: Cay gd nho, cao tir 10 dén 15 m, dudng kinh than
15-50 cm; nhanh khéng 16ng. La c6 phién thon hep, dai 10-12 cm, khong long,
mat trén lang, nu, gan khong rd, mat dudi nau, gan 161, 9-10 cap; cuéng 1,3 cm,
khong 16ng, den. Tan hoa gan nhu khong cudng; hoa luc tuoi, tiéu nhuy vang.

- Sinh hoc va sinh thai: Moc trong rung thuong xanh, & d6 cao 1.500 m.
Co qua thang 10-12.
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- Phdn bo: Lao Cai (Sa Pa), Nghé An (Pu Mat, Pu Hoat, Quy Chau, Ky
Son), Ha Tinh (Vi Quang), Kon Tum. Con c¢6 & An P9, Trung Quéc (Van Nam,
Quang Tay, Quang Pong...).

6. Litsea umbellata (Lour.) Merr. - Boi 101 déng, Mo 16ng, Boi 10i hoa tan
- Mdu nghién ciru: Nghé An, Khu BTTN Pu Hudng ( NTC-PHU-283),
ngay 14/03/2020; toa d6 19°27,37°N, 105°0,65’E; dod cao 350,7m.
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S6 hiéu mau NTC-PHU-283 Hinh theo Y. X. Wei & al., 1991

Anh 3. 14. Boi 10i dang (Litsea umbellata (Lour.) Merr.)

- Bdc diém hinh thdi: Cay gd nhd, cao 4-8 m; nhanh non c6 16ng hoe. L4
moc xen; phién bau duc thon nguoc, dai 10-15 cm, mat dudi c¢o6 16ng nau, gan
phu 9-10 cap; cuéng 6-8 mm. Chum tan don tinh moc ¢ nach 14, hoa c6 cong, c6
16ng hoe, bao hoa ria 16ng, tiéu nhuy 9, 14 hoa va hoa 5-6. Phi qua tron, to 5-6
mm.

- Sinh hoc va sinh thai: Moc rai rac trong rung thtr sinh, & d6 cao 500-
1.200 m. Ra hoa thang 4-6.

- Phén bo: Son La (Ta Ba, Song Ma, Mdc Chau), Phu Tho (Phu Ho), Ha
Tay (Ba Vi), Ninh Binh (Cac Phuong), Nghé An (Pu Hudng) Ha Tinh (Vi
Quang), Gia Lai ( Ming Yang), Kon Tum (Pik T6), Ba Ria - Viing Tau (nui
Pinh). Con ¢6 ¢ Trung Québc, Malaysia, Philippin.

7. Phoebe pallida (Ness) Ness — Re tring nhét, Su cha

- Méu nghién cuu: Nghé An, Khu BTTN Pu Hoat (NTC-PHO-25), xa
Déng Vin ngay 07/12/2019; toa d6 19°46,87°N, 104°4,77°E; d6 cao 263,1m.
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S6 hiéu mau: NTC-PHO-25 Hinh theo Nguyén Kim Dao, 2009

Anh 3. 15. Re tring nhé6t (Phoebe pallida (Ness) Ness)
Tén goi khdc: Ocotea pallida Nees in Wall. 1831.

- Pdc diém hinh thadi: Cay g, cao khoang 10 m hodc hon, dudng kinh 10 -
20 cm; canh non c6 16ng min vé sau nhin, c¢6 nhiéu bi khong. La moc cach, tap
trung o dau canh, gﬁn nhu dai; phién 14 hinh mui mac, ¢& 12-20 x 3,5-6,5 cm;
thudn dan vé 2 dau, chop 14 c6 mili nhon ngan, géc hinh ném; nhin ¢ mit trén,
c6 16ng mau hong & mit dudi; gan gitta 16m & mit trén, 16i 1én & mit dudi, c6 9-
11 do61 gan bén; cuéng dai 1 cm, c¢6 16ng hay nhan. Cum hoa hinh chuy, & ngon,
dai 12-18 cm. Hoa ludng tinh phua 16ng ngén. Bao hoa 6 thily xép thanh 2 vong,
co 16ng ca 2 mat. Nhi hitu thuy 9, nga"m hon bao hoa; bao phén 4 O; chi nhi c6
l6ng; 3 nhi cua vong thr 3 c6 2 tuyén hinh than, c6 chéan; vong thir 4 ¢6 3 nhi
1ép, dang miii mac, c6 chan, cé 16ng. Bau nhin; nam nhuy nhé dang dia. Qua
hinh trimg; bao hoa dai, tdn tai, dung dimg dudi qua.

- Sinh hoc va sinh thai: Mua hoa né thang 3-5. Moc trong rimg nguyén
sinh hodc thr sinh, dic bi¢t hay giap ching ¢ ven bia rung, cidy ua sang lic
trudng thanh, moc & d cao 500-1000 m.

- Phdn bé: Lang Son (Hiru Liing), Ha Noi (Ba Vi), Vinh Phac (Tam Pao),
Nghé An (Pu Hoat), Gia Lai (An Khé), Pdk Lk (Hd Lik), Ninh Thuan (Ca Na),

Déng Nai Bién Hoa). Con c6 & An D9, Lao, Campuchia, Malaysia.
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3.3. Thanh phan hoéa hoc tinh dau mét s loai trong ho Long nido é Nghé An

3.3.1. Thanh phin héa hoc tinh diu loai Ving tring long (Alseodaphne

velutina Cher.)

Mau 14 dugc thu hai & Khu BTTN Pu Hoat, x3 Tri L&. Ham lugng tinh

dau dat 0,25% so voi trong lugng tuoi, tinh dau c6 mau vang nhat, nhe hon

nuée. Két qua phan tich thanh phan héa hoc tinh diu cua loai nay duoc trinh bay

o bang 3.13.

Bang 3. 13. Thanh phan héa hoc tinh dau 14 loai Vang trang 16ng

STT Chét/Céu tir Cong thirc RI Ham lrgng
(%)
1. a-Pinene C,oHis 939 0,15
2. Camphene C,oHy4 953 0,07
3. B-Pinene C,oHs 977 0,07
4. B-Myrcene C,oHys 989 1,09
3. 2-Carene C,oHys 1002 1,09
6. a-Phellandrene C,oHi6 1006 4,43
7. p-Cymene C,H,, 1016 1,24
8. D-Limonene C,oHys 1028 0,94
0. B-Ocimene C,Hi4 1042 0,86
10. | y-Terpinene C,,Hi4 1054 0,23
11. a-Cubebene CsH,, 1357 0,27
12. B-Bourbonene C,sH,, 1385 0,76
13. | B-Elemene C,sHy, 1391 1,39
1-Methyl-6-(1- C,oHs 1395 7,82
methylethylidene)-
14. |bicyclo[3.1.0]hexane
15. Isoledene CsH,, 1403 1,23
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16. a-Gurjunene; C,sH,, 1409 0,28
17. a-Cedrene CsH,, 1413 0,63
18. B-Caryophyllene C;sH,, 1422 12,81
19. trans-a-Bergamotene C,sH,, 1434 1,34
20. | Aromadendrene C,sH,, 1441 5,21
21. B-Farnesene C,sH,, 1451 1,46
22. B-Patchoulene CsH,, 1455 25,74
23. | y-Muurolene CsH,, 1478 1,72
24. Germacrene D C,sH,, 1479 1,17
25. | (Z2)-y-Bisabolene C,sH,, 1514 6,99
26. | Nerolidol C,sH,O 1553 2,59
27. | Viridiflorol C,sH,,O 1581 0,21
28. | Globulol C,sH,,0 1583 1,73
29. | Ledol C,sH,0 1586 0,27
30. | Isospathulenol C,sH,O 1628 4,65
31. | tau-Cadinol C,sH,O 1631 0,26
32. | a-Cadinol C,sH,O 1644 0,51
Céc hop chat monotecpen hydrocacbon 18,96
Céc dan xuat monotecpen chira oxy -
Céc hop chat sesquitecpen hydrocacbon 59,98
Céac dan xuét sesquitecpen chira oxy 10,24
Tong cac hop chit chira monotecpen va sesquitecpen 89,18
Chit khac 10,82

RI: Chi s6 lwu giiv (Retention index) tinh todn bdang phan mém ciia mau
thuc,

Phan tich GC va GC-MS d3 xac dinh trong tinh dau 14 loai Alseodaphne
velutina ¢6 32 hop chit terpenoid, chiém 89,18% cac thanh phan sic ky. Cac
hop chét sesquiterpene hydrocacbon (59,98%) 1a thanh phan chiém uu thé nhét
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v6i B-patchoulene (25,74%) va B-caryophyllene (12,81%) 1a hai thanh phan
quan trong, cung voi 12 hop chét khac. Sesquiterpenes chira oxy bao gdm 7 hop
chat (10,24%) voi thanh phan chinh 1a isospathulenol (4,65%). Cac monoterpene
hydrocacbon (18,96%) bao gém 1-metyl-6- (1-metylethylidene) -bicyclo [3,1.0]
hexan (7,82%) va a-phellandrene (4,43%) 1a thanh phan chinh, cing v6i 9 thanh
phan khac; trong khi cdc monoterpen chira oxy khong tim thiy trong tinh dau
nay.

Trong cac nghién ctu thanh phan héa hoc cua tinh dau Alseodaphne
semecarpifolia & An Do (Verma R.S. va cong su, 2016) [175], Alseodaphne
peduncularis (Salleh W.M.N.H.W va Ahmad, 2016) [158] va Alseodaphne
perakensis (Anuar M.Z.A. va cong su, 2019) [73] & Malaysia da gioi thiéu cac
thanh phan chinh nhu hydrocacbon sesquiterpene. Két qua cta chung toi phu
hop véi cac nghién cru trude ddy cho thiy ring cac hydrocacbon sesquiterpene
1a thanh phan uu thé nhat cia tinh dau Alseodaphne velutina. Viéc chiém uu thé
nhat cta B-patchoulene, B-caryophyllene c6 lién quan dén cic hoat dong sinh
hoc cua tinh diu cua ching. B-Patchoulene thé hién hoat dong chdng viém
(Yang W. va cong sy (2017) [184], va mot hiéu qua diéu tri tiém ning dé diéu
tri chéng déng mau (Liu Y. va cong su, 2017) [135]. Ham luong cao B-
caryophyllene thu dugc trong tinh dau gép phan vao cac hoat dong chéng oxy
hoa, khang sinh, chéng ung thu (Legault J. va Pichette A., 2007) [131] va hoat
dong chéng viém (Gertsch J. va cong sy, 2008) [107].

3.3.2. Thanh phéin héa hoc tinh diu li loai Chdp dai (Beilschmiedia
percoriacea Allen)

Mau nghién ctru: Nghé An, Khu BTTN Pu Hoat, xa Pong Vin. Ham
luong tinh dau dat 0,22% so véi trong luong tuoi, tinh dau c6 mau vang nhat,
nhe hon nudc. Két qua phan tich thanh phan héa hoc tinh dau cua loai nay dugc

trinh bay ¢ bang 3.14.
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Bang 3. 14. Thanh phan hoa hoc tinh dau 14 loai Chép dai

X A > Cﬁng Ham
TT Chat/ Cau tw . RI lwgng
thire °
Yo
1 | Tricyclene CioHis 931 0,18
2 | a-Pinene CioHis 939 0,85
3 | Camphene CioHis 973 3,42
4 | B-Pinene CioHie 979 0,08
5 | B-Phellandrene CioHie 1006 0,25
6 | Neoalloocimene CioHis 1131 0,21
7 | Bicycloelemene CisHas 1334 6,76
8 | B-Cubebene CisHo 1352 0,92
9 | a-Cubebene CisHas 1357 0,12
10 | a-Copaene CisHo 1371 0,31
11 | B-Elemene CisHo 1391 0,77
12 | Isocaryophyllene CisHaq 1416 0,18
13 | p-Caryophyllene CisHo 1422 53,21
14 | Aromadendrene CisHos 1441 0,33
15 | o-Humulene CisHas 1452 15,12
16 | a-Amorphene CisHos 1455 0,12
17 | a-Gurjunene CisHas 1475 0,27
18 | Bicyclogermacrene CisHayq 1514 4,51
19 | (E,E)-a-Farnesen CisHo 1515 0,22
20 | (E)-Nerolidol CisH»60 1517 0,20
21 | 6-Cadinene CisHos 1530 0,46
22 | Caryophyllene oxid CisH240 1584 4,76
23 | Viridiflorol CisHxsO 1593 0,18
24 | Cedrol CisH,60 1616 0,25
25 | Isospathulenol CisH240 1640 0,6
26 | a-Cadinol CisH,0 1644 0,61
27 | Vulgarol CisH.40 1869 0,31
Céc hop chat monotecpen hydrocacbon 5,45
Céc dan xuit monotecpen chita oxy 0
Céc hop chét sesquitecpen hydrocacbon 82,84
Cac dan xuit sesquitecpen chira oxy 6,68
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Tong cac hop chit chira monotecpen va sesquitecpen 94,97

Chét khac 5,03

Két qua phan tich GC va GC-MS di xac dinh trong tinh dau 14 loai
Beilschmiedia percoriacea cb 28 hop chét terpenoid, chiém 94,97% céc thanh
phan sic ky. Co 21 hop chat sesquiterpene hydrocacbon (chiém 82,85%) la
thanh phan chiém wu thé nhat B-caryophyllene (53,21%), a-humulene (15,12%)
1a hai thanh phan quan trong, cting véi 19 hop chat khac. Sesquiterpenes chira
oxy bao gém 08 hop chét (6,68%) vé&i thanh phan chinh 1a caryophyllene oxid
(4,76%). 06 monoterpene hydrocacbon chiém 5,45%, véi camphene 13 thanh
phan chi yéu (3,42%), trong khi cac monoterpen chira oxy khong tim thiy trong
tinh dau nay.

3.3.3. Thanh phén héa hoc tinh dau vé théan va ld ciia Re d6 (Cinnamomum
tetragonum A. Chev.)

M3u nghién ctru duge thu ¢ khu BTTN Pu Hudng. Ham lugng tinh dau
dat 0,25% so voi trong luong tuoi, tinh dau c6 mau nau nhat nhe hon nude. Két
qua phan tich thanh phan hoa hoc tinh dau cua loai nay dugc trinh bay ¢ bang
3.15.

Bang 3. 15. Thanh phan héa hoc tinh dau vé than va 14 loai Re do

STT Chit/Céu tir Cong thirc| RI Ham hrong (%)

V6 than La

1 o-Pinene CioHis 939 0,8 2,1

2 Camphene CioHis 953 1,0 0,6

3 B-Thujene CioHis 968 0,4 0,2

4 B-Pinene CioHis 980 1,6 1,1

5 B-Myrcene CioHis 987 0,1 0,3

6 o-Phellandrene CioHis 1006 0,2 —

7 0-2-Carene CioHis 1008 — 1,1

8 3-3-Carene CioHis 1011 veét 0,6
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9 p-Cymene CioHus 1028 1,5 vét
10 Limonene CioHis 1032 0,7 1,2
11 1,8-Cineole CioHisO | 1034 veét 2,1
12 a-Terpinolene CioHie 1090 — 0,2
13 Linalool CioHi50 1100 0,5 1,0
14 Camphor CiHisO | 1145 vét 0,6
15 Hydrocinnamaldehyde CoH 100 1150 vét 2,1
16 B-Terpineol CiHisO | 1154 vét 0,1
17 Terpinen-4-ol CioHi50 1177 0,7 0,6
18 o-Terpineol CiHisO | 1189 vét 1,5
19 cis-Geraniol CioHi50 1239 65,1 33,8
20 trans-Geraniol CioHi50 1268 0,6 0,2
21 (E)-Cinnamaldehyde CoH3O 1270 2,6 41,0
22 Cinnamyl alcohol CoHi10O 1303 vét 0,2
23 a-Copaene CisHas 1377 vét 0,3
24 Geranyl acetate Ci2H200; 1381 14,8 0,2
25 B-Caryophyllene C,sH,, 1419 1,5 1,6
26 o-Humulene C,H,, 1454 0,4 vét
27 Cinnamyl acetate Ci1H20; 1455 vét 3,5
28 (E)-B-Farnesene CisHas 1460 3,7 0,3
29 y-Muurolene CisHas 1480 0,2 —
30 Germacrene D CisHos 1480 1,1 vét
31 0-Cadinene CisHos 1525 - 0,4
32 trans-Calamenene CisHay 1527 0,1 0,1
33 (E)-Nerolidol CisH260 1558 — 0,2
34 Ledol CisHa60 1564 0,2 —
35 Spathulenol CisH260 1577 vét 0,4

Isoaromadendrene CisHosO 1595 0,3 0,3
36 epoxide
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37 B-Acorenol CisHO | 1634 0,4 vét

38 Cubenol CisHxO | 1642 vét 0,2

39 7(11)-Selinen-4a-ol CisH260 1662 0,2 —
Céc hop chat monotecpen hydrocacbon 6,3 9,4
Céc dan xuat monotecpen chira oxy 84,3 86,0
Céc hop chét sesquitecpen hydrocacbon 7,0 2,7
Céc dan xuat sesquitecpen chira oxy 1,1 1,1

Tong cac hop chit chita monotecpen va 98,7 99,9
sesquitecpen

Chit khac 13 0,1

RI: Chi s6 luu giiF (Retention index) tinh todn bang phan mém ciia mau thyc
Vét — c6 ham lwong <0,1%

Bang trén cho thiy, tinh dau loai Re d6 c6 35 hop chat duoc xac dinh
chiém 98,7% trong luong tuoi & vo than, trong khi ¢ 14 cling ghi nhan 35 hop
chat, chiém 99,99%. Tinh dau c6 chu yéu 1a cic din xuit monotecpen chira oxy
chiém 84,3% & vo than va 86% & 14. Thanh phan chinh cua tinh dau vo than va
1a déu 1a cis-Geraniol (twong tmg chiém 65,1% va 33,8%), tiép dén 1a Geranyl
acetate & vo than (14,8%). Cac thanh phan con lai déu chiém ty 1& nho hodc &
dang vét.

So v&i nhitng nghién ctru trude day, két qua nghién ctru cua chung toi vé
tinh dau cua loai Cinnamomum tetragonum & Nghé An ghi nhan nhém chét chu
yéu la cac dan xuat monotecpen chira oxy. Tuy nhién cé diém khac 13, thanh
phan chinh cta tinh dau dugc nghién ciru 13 cis - Geraniol, tiép dén 1a Geranyl
acetate nhung khong c6 cinnamaldehyde, trong khi, cdc nghién clru trudc day
déu di ghi nhin ring cac thanh phan dé bay hoi cia mot sd loai cdy
Cinnamomum c6 chira mot luong thip (E) - cinnamaldehyde.

3.3.4. Thanh phdn héa hoc tinh diu li ciia O dwéc meisneri (Lindera

meisneri King)
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Mau nghién ctru: Nghé An, Khu BTTN Pu Hoat, xa Tri Lé. Ham luong
tinh dau loai Lindera meisneri chiém 0,19% so véi trong luong tuoi, tinh dau cd
mau vang nhat, nhe hon nudc. Két qua phan tich thanh phan hoa hoc tinh dau

cua loai nay dugc trinh bay ¢ bang 3.16.

Bang 3. 16. Thanh phan hoa hoc tinh dau 14 loai O dudc meisneri

Ham
STT Chit/Céu tir Cong RI lwong
thire

(%)
1 | a-Pinene CioHis 939 1,24
2 | Camphene CioHis 953 0,52
3 | B-Pinen CioHis 979 1,06
4 | B-Myrcene CioHis 991 1,04
5 | Limonene CioHis 1031 0,58
6 | 1.8-Cineole CioHi0 1034 3,44
7 | B-Ocimene CioHis 1040 0,65
8 | Linalool CioH50 1101 1,92
9 | B-Bornanone CioHis 1385 2,87
10 | a-Cubebene CsHy, 1387 2,85

11 | B-Caryophyllene CysH,, 1422 11,64
12 | Copaene CisHu 1435 2,66
13 | y-Elemene CisHo 1438 3,01
14 | Aromandendrene CisHa 1443 5,79
15 | Humulene CsHy, 1445 2,52

16 | B-Patchoulene CisHo 1455 21,25
17 | y-Muurolene CisHos 1478 3,29
18 | Germacrene D CisHa 1482 9,81
19 | B-Panasinsene CisHos 1489 2,17
20 | a-Farnesene CisHaa 1505 1,91
21 | Germacrene B CisHa 1548 0,64
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22 | Nerolidol CisH260 1563 1,43
23 | Spathulenol CisHx0 1578 0,60
24 | Globulol CisH260 1580 0,72
25 | Isospathulenol CisH»0 1638 0,53
26 | T-Muurolol CisHxsO 1646 0,29
27 | a-Cadinol CisHxsO 1652 1,03
Céc hop chat monotecpen hydrocacbon 11,52
Céc dan xuat monotecpen chira oxy 3,36
Céc hop chét sesquitecpen hydrocacbon 69,98
Céc dan xuat sesquitecpen chira oxy 3,27
Tong cac hop chit chira monotecpen va sesquitecpen 87,13
Chit khdc 12,87

RI: Chi s6 luu giiF (Retention index) tinh todn bang phan mém ciia mau thyc

Két qua phan tich cho thdy, tinh dau 14 loai Lindera meisneri c6 27 hop
chat dugc xac dinh chiém 87,13% ham luong tinh dau, diéu nay ciing phu hop
v6i nghién ctru ciia Thang T.D. va cong su (2011) vé loai Lindera rufa Hook. f.
1a ham luong cta cac hop chat oxy rét cao (khoang 88%) [170]. Tinh dau la cia
loai nghién ctru c6 thanh phin chu yéu 13 cac hop chit sesquitecpen
hydrocacbon véi ham luong 69,98%. Pang cha ¥ 1a tinh dau loai Lindera
meisneri chira hop chét terpenes va 02 thanh phan chii yéu 1a B-patchoulene
(21,25%), B-caryophyllene (11,64%).

Tuong tu tinh dau loai Vang tring 16ng, viéc chiém uu thé nhét cua p-
patchoulene, B-caryophyllene c6 lién quan dén cac hoat dong sinh hoc cua tinh
dau ctia chung. B-Patchoulene thé hién hoat dong chdéng viém (Yang W. va cong
su (2017) [184], chdng dong mau (Liu Y. va cong su, 2017) [135]. Ham luong
cao B-Caryophyllene tham vao cac co ché chong oxy héa, khang sinh, chéng
ung thu (Legault J. va Pichette A., 2007) [131] va kha ning chéng viém cua té
bao, co thé (Gertsch J. va cong su, 2008) [107].
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3.3.5. Thanh phdn héa hoc tinh diu loai Boi 10i ld thuon (Litsea elongata
(Ness) Hook.f. )

Mau nghién ctru: Nghé An, Khu BTTN Pu Hoat, xa Tri Lé. Ham luong
tinh dau dat 0,20% so véi trong lugng tuoi, tinh dau c6 mau vang nhat, nhe hon
nuée. Két qua phan tich thanh phan héa hoc tinh dau cua loai nay duoc trinh bay

o bang 3.17.

Bang 3. 17. Thanh phan hoa hoc tinh dau canh, 14 va qua loai Boi 101 14 thudn

STT Chat/Céau tir Cong RI I
thirce Canh | La Qua
1 | a-Pinene CioHie 939 1,60 | 498 | 0,97
2 | B-Myrcene CioHis 989 1,25 | 3,68 | 1,21
3 | Carene CioHis 1002 - 0,05 -
4 | a-Phellandrene CioHis 1006 - - 0,27
5 | Pyridine CioHis 1108 - 16,61 -
6 | D-Limonene CioHis | 1028 | 2,57 | 6,86 | 2,61
7 | Eucalyptol CioHicO | 1035 | 0,07 1,03 | 0,25
8 | B-Ocimene CioHis | 1042 | 0,71 | 1,11 | 2,59
9 | y-Terpinene CioHis| 1054 | 0,03 | 0,13 | 0,12
10 | Linalool CioHisO | 1089 - 0,43 0,1
11| 1,6-Cyclodecadiene CioHis 1105 - - 6,87
12 | (+)-2-Bornanone CioHie 1144 - 0,25 -
13 | Isoborneol CioHisO | 1150 - 0,05 -
14 | a-Cubebene CsHy | 1357 | 3,001 | 0,24 | 2,95
15 | a-Copaene CisHas 1371 - 0,59 -
16 | B-Bourbonene CsH,, | 1385 | 3,89 | 1,95 | 2,27
17 | y-Elemene CisHy,, | 1391 | 0,29 | 043 | 0,24
18 | B-Gurjunene CisHyy | 1409 | 0,23 - -
19 | B-Caryophyllene CisHy | 1422 | 0,66 | 6,49 | 2,67
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20 | a-Bergamotene CsH,, 1434 0,2 0,09 0,4

21 | Aromandendrene CisHy, | 1441 | 0,97 | 0,05 | 0,22
22 | a-Humulene CisHy | 1452 | 2,00 | 0,64 | 1,82
23 | o-Farnesene CisHy 1451 - - 0,04
24 | y-Farnesene CisHx | 1451 | 045 | 0,51 -
25 | cis-Muurola-3,5-diene CisHos 1451 - 0,1 -
26 | y-Muurolene CisHos | 1478 | 1,42 | 0,29 | 0,67
27 | Germacrene D CisHos 1479 | 14,55 | 8,09 | 5,64
28 | Epizonarene CisHa | 1481 - - 0,1
29 | Viridiflorene CisHos 1492 - 0,26 -
30 | Bicyclogermacrene CisHa | 1514 - 2,01 -
Bicyclosesquiphellandren
31 e CisHay | 1514 | 0,72 | 0,07 | 0,19
32 | B-Panasinsene CisHa | 1515 - - 0,19
Isoaromadendrene
33 | epoxide CisHa | 1628 | 0,02 - -
34 | Isolongifolol CisHO | 1631 0,1 - -
35 | 1-Cadinol CisH,O | 1631 - 0,17 | 0,43
36 | a-Cadinol CisHO | 1644 - - 1,13
37 | =-Muurolol CisHO | 1646 | 3,21 | 0,18 | 0,97
38 | Cubenol CisHxO | 1922 - - 0,09
Céc hop chat monotecpen hydrocacbon 6,25 | 33,42 | 14,64
Céc dan xuét monotecpen chira oxy 0,09 1,76 | 0,35
Cac hop chét sesquitecpen hydrocacbon 28,39 | 21,81 | 17,4
Cac din xuét sesquitecpen chtra oxy 3,31 | 0,35 | 2,62

Tong cac hop chat chira monotecpen va
38,04 | 57,34 | 35,01
sesquitecpen

Chiit khdc 61,96 | 42,66 | 64,99

RI: Chi s6 luu giiF (Retention index) tinh todn bang phan mém ciia mau thye,
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Tt bang trén ta théy, cac bo phan cua Boi 161 14 thuon & Nghé An c6 ham
luong tinh dau thap, chiém 38,04% & canh, 57,34% & 14 va 35,01% & qua. Tuy
nhién, c6 su khac nhau vé thanh phén héa hoc tinh dau gitra cac by phan cua cay
Litsea elongata: & canh va 1a, nhom chat chu yéu 13 cac hop chét sesquitecpen
hydrocacbon, twong umg 13 28,39% va 21,81%, trong khi & qua, cac hop chit
monotecpen hydrocacbon (14,64%) va hop chat sesquitecpen hydrocacbon
(17,4%) c6 ham luong twong duong nhau.

Pang cht ¥ 13, thanh phan chinh ctia tinh dau ¢ 14 1a Pyridine (16,61%), &
canh 1a Germacren D (14,55%), ¢ qua 1a 1,6-Cyclodecadiene (6,87%). Trong dé
Germacren D chiém tuong dbi nhiéu & ca 3 bo phan lan luot 1a 14 8,09%, canh
14,55% va qua 5,64% luong tinh dau.

Trong s6 39 hop chit monotecpen va sesquitecpen chiém nhiéu nhét 1a
57,34% tong lugng tinh dau (& 13), ¢ canh 13 38,04% va & qua 1a 35,01%.

40

35
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25

H Canh
20 mLa
15 Qua

10

0 _ mm 1 |

Monoterpen Monoterpen chira Oxy Sesquiterpen Sesquiterpen chira Oxy

Hinh 3. 5. Thanh phan héa hoc tinh dau loai Boi 101 14 thudn
Tir hinh 3.5 cho thay tinh dau chi yéu 1a céc sesquitecpen hydrocacbon
chiém 28,39% & canh, 21,81% & 14 va 17,4% & qua; monotecpen hydrocacbon
chiém 6,25% & canh, 33,42% & 14 va 14,64% & qua.
Ham luong tinh dau tir 14, vo canh va qua loai Boi 1i phién 1a thudn dat

0,21, 0,17 va 0,18% trong luong tuoi, 39 hop chit duogc x4c dinh chiém cao nhét
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57,34% tong luong tinh dau. Tinh dau chu yéu 1a cac sesquitecpen hydrocacbon

chiém 28,39% & canh, 21,81% & 14 va 17,4% & qua; monotecpen hydrocacbon
chiém 6,25% & canh, 33,42% & 14 va 14,64% & qua. Pyridine (16,61%) & 14,
Germacrene D (14,55%) & canh, 1,6-Cyclodecadiene (6,87%) ¢ qua la cac thanh

phan chinh cia tinh dau.

3.3.6. Thanh phin héa hoc tinh ddu ld ciia Boi 10i ding (Litsea umbellata
(Lour.) Merr.)
Mau nghién ctru: Nghé An, Khu BTTN Pu Hudng. Ham lugng tinh dau

dat 0,21%, so vdi trong lugng tuoi, tinh dau c6 mau vang nhat, nhe hon nudc.

Két qua phén tich thanh phan héa hoc tinh dau cua loai nay duoc trinh bay &
bang 3.18.

Bang 3. 18. Thanh phan hoa hoc tinh 14 dau loai Boi 1i dang

X Ham
STT Chat/Cau tir Cong thure RI
lugng (%)
1 | a-Pinene CioHis 939 0,05
2 | Limonene CioHis 1031 0,04
3| 1.8-Cineole CioHi50 1034 0,13
4 | a-Cubebene CsH,, 1387 5,47
5 | B-Elemene CisHas 1391 1,38
6 | B-Caryophyllene C,sHy, 1422 15,72
7 | Copaene CisHos 1435 8,66
8 | y-Elemene CisHas 1438 2,68
9 | Aromandendrene CisHoq 1443 14,96
10 | Humulene C,sHy, 1445 1,06
11 | B-Patchoulene CisHas 1455 23,03
12 | Valerena-4.7(11)-diene CisHa 1457 1,16
13 | y-Muurolene CisHas 1478 0,22
14 | Germacrene D CisHa 1482 12,76
15 | a-Farnesene CisHa 1505 0,88
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16 | Zonarene CisHa 1532 0,20
17 | Nerolidol CisH260 1563 0,12
18 | Globulol CisH260 1580 0,63
19 | Caryophyllene oxide CisH240 1584 0,05
20 | Junenol CisH260 1621 0,05
21 | Isospathulenol CisHx0O 1638 0,18
22 | t-Cadinol CisHz0 1641 0,24
23 | Spirojatamol CisHx0O 1657 0,22
Céc hop chat monotecpen hydrocacbon 0,09
Céc dan xuat monotecpen chira oxy 0,13
Céc hop chét sesquitecpen hydrocacbon 87,45
Céc dan xuét sesquitecpen chira oxy 1,59
Tong cac hop chit chira monotecpen va sesquitecpen 89,26
Chit khdc 10,74

RI: Chi s6 luu giiF (Retention index) tinh todn bang phan mém ciia mau thyc

Két qua phan tich cho thay, tinh dau 1a loai Litsea umbellata c6 23 hop
chat dugc xac dinh chiém 90,64% trong luong tuoi. Pang chi y 1a tinh dau 1a
loai nghién ctru déu c6 thanh phan chu yéu 1a cac hop chit sesquitecpen
hydrocacbon véi ham luong tuong tng 1a 87,45% va 69,98%. N6 chtra cac hop
chat terpenes v&i cic thanh phan cha yéu 13 B-patchoulene (23,03%), PB-
caryophyllene (15,72%), aromadendrene (14,96%), va germacrene D (12,76%).
3.3.7. Thanh phan héa hoc tinh dau ld ciia loai Re tring nhot (Phoebe pallida
(Nees) Nees)

Mau nghién ciru: Nghé An, Khu BTTN Pu Hoat, xd Pdng Vin; S6 hiéu
mau: NTC-PHO-25. Ham luong tinh dau loai Phoebe pallida dat 0,24%, trong
so v&i trong luong tuoi, tinh diu c6 mau vang nhat, nhe hon nudc. Két qua phan

tich thanh phan hoa hoc tinh dau cta loai nay duoc trinh bay & bang 3.19.
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Bang 3. 19. Thanh phan hoa hoc tinh dau 14 loai Re trang nhét

Ham

STT Chit/Céau tir Cong thirc RI lwong
(%)
1 o-Pinene CioHis 939 0,87
2 Isoborneol CioH 15O 1150 0,29
3 B-Bourbonene CisHas 1385 1,91
4 o-Cubebene CisHoq 1387 1,26

5 B-Caryophyllene CisHo 1422 13,86
6 Copaene CisHo 1435 1,45
7 Alloaromadendrene CisHoq 1443 6,22
8 Humulene CisHa 1445 1,54
9 v-Muurolene CisHos 1478 2,50
10 Germacrene D CisHos 1482 1,22
11 o-Muurolene CisHos 1493 0,99
12 o-Farnesene CisHa 1505 0,13
13 Caryophyllene oxide CisH.40 1584 4,45
14 Isoaromadendrene CisH»O 1595 0,38
15 Aromandendrene CisHo4 1601 4,35
16 o-Bisabolene CisHoy 1612 0,54
17 a-Corocalene CisHao 1623 0,31
18 B-Guaiene CisHx 1630 0,54
19 o-Cadinol CisHao 1644 2,79
20 t-Muurolol CisHx60 1646 1,74
21 o-Calacorene CisHao 1651 0,60
22 Thunbergol CisH240 1663 1,25
23 Neoclovene CioHs 1667 0,37
24 Eudesma CisHo 1672 1,19
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Céc hop chat monotecpen hydrocacbon 2,02

Céc dan xuat monotecpen chira oxy 0,29

Céc hop chat sesquitecpen hydrocacbon 47,3

Céc dan xuat sesquitecpen chira oxy 3,37

Tong cac hop chit chira monotecpen va 52,98
sesquitecpen

Chat khac 47,12

Phén tich GC va GC-MS di xac dinh trong tinh dau 14 loai Phoebe pallida
c¢6 24 hop chét terpenoid, chiém 52,98% tong cac thanh phan sac ky. Pang chu
¥ 13, tinh dau 14 Phoebe pallida c6 cac hop chét sesquitecpen hydrocacbon véi
ham luong cao, chiém t6i 47,3% tong thanh phan sic ky, twong tng 1a 65,12%
thanh phan cac hop chit terpenoid. Cac thanh phan chi yéu 1a B-caryophyllene
(13,86%), alloaromadendrene (6,22%), caryophyllene oxide (4,45%) va
aromadendrene (4,35%). Tuong tu tinh dau 14 loai Litsea umbellata, Lindera
meisneri va Alseodaphne velutina, ham lugng cao B-caryophyllene thu duogc
trong tinh dau 14 loai Phoebe pallida gép phan vao cac hoat dong chdng oxy
hoa, khang sinh, chong ung thu (Legault J. va Pichette A., 2007) [131], va hoat
dong chéng viém (Gertsch J. va cong sy, 2008) [107].

Hon nita, két qua nghién ctru cuia chung toi vé tinh dau cac loai thudc ho
Long ndo & Nghé An c6 su tuong dong véi két qua cua 177 nghién ciru khéc
nhau thuc hién trén ho Long ndo trén thé giéi (Damasceno C.S.B. va cong su
2019) [93] khi cung ghi nhan, B-caryophyllene 1a mot thanh phan pho bién,
thuong gip trong hau hét cac loai thudc ho Long nio.

Khac vo1 nhitng nghién ctru trudc day (Thang T.D. va cong su, 2006
[169]; Lé Cong Son, 2014 [46]) gidi thiéu, thanh phan chu yéu cua tinh dau mot
sO loai trong chi Litsea & Viét Nam 1a cac monoterpene, nghién ctru ctia chung
t6i ghi nhan, thanh phan chu yéu trong tinh dau cua loai Litsea umbellata,

Lindera meisneri va loai Alseodaphne velutina 1a cac hop chat sesquiterpene
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hydrocarbons.

3.3.8. Tong hop két qud phan tich thanh phan tinh ddu he Long ndo

Két qua phan tich 10 mau tinh dau & cac bd phan 1a, canh va qua cua 7

loai trong ho Long ndo (Lauraceae Juss.) phan bé & Nghé An dugc tong hop qua

bang 3.20. Ham luong tinh dau bién dong tir 0,19% - 0,25% trong luong tuoi.

Tinh dau c6 mau vang nhat hodc nau vang, nhe hon nudc. Cac thanh phan hoa

hoc dugc xac dinh chiém tur khoang hon 90% dén 99% téng luong tinh dau.

Trong tinh dau chu yéu la cdc monotecpen va cac sesquitecpen.

Bang 3. 20. Cac thanh phan chi yéu trong tinh dau & cac bd phan khac nhau
cua mot soO loai thudc ho Long ndo (Lauraceae) & Nghé An

Bo |Ham | S6 [Ty 1& % mot so thanh phan chinh
TT Loai phan |lwong| hop ciia tinh dau
thu | (%) | chét

1 [Vangtrangléng | La | 0,25 | 32 | 1-Methyl-6-(1-methylethylidene)-
(Alseodaphne bicyclo [3.1.0]Thexane (7,82%),
velutina Cher.) p-Caryophyllene (12,81%),

Aromadendrene (5,21%),
p-Patchoulene (25,74%),
(Z)-y-Bisabolene (6,9%)

2 (Chap dai La | 0,22 | 28 | Bicycloelemene (6,76%),
(Beilschmiedia B-caryophyllene (53,21%),
percoriacea o-humulene (15,12%),

Allen) Bicyclogermacrene (4,51%),
Caryophyllene oxid (4,76%)

3 |[Redo Vo | 0,23 | 35 | cis-Geraniol (65,1%),
(Cinnamomum | than Geranyl acetate (14,8%),
tetragonum A. (E)-Cinnamaldehyde (2,6%),
Chev.) B-Caryophyllene (1,5%),

(E)-B-Farnesene (3,7%),
La | 0,25 | 35 | a-Pinene (2,1%),
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1,8-Cineole (2,1%),

cis-Geraniol (33,8%),

(E)-Cinnamaldehyde (41,0%),
Cinnamyl acetate (3,5%)

O dudc meisneri
(Lindera

meisneri King)

La

0,19

27

1.8-Cineole (3,44%),
p-Caryophyllene (11,64%),
Aromandendrene (5,79%),
p-Patchoulene (11,25%),
Germacrene D (9,81%)

Boi 101 14 thuon
(Litsea elongata

(Ness) Hook. f. )

Canh

0,17

21

D-Limonene (2,57%),
a-Cubebene (3,01%),
pf-Bourbonene (3,89%),
Germacrene D (14,55%),
t-Muurolol (3,21%)

La

0,20

28

a-Pinene (4,98%),
B-Caryophyllene (6,49%),
Pyridine (16,61%),
D-Limonene (6,86%),
Germacrene D (8,09%)

0,25

26

D-Limonene (2,61%),
1,6-Cyclodecadiene (6,87%),
a-Cubebene (2,95%),
B-Caryophyllene (2,67%),
Germacrene D (5,64%)

Boi 10i ding
(Litsea umbellata

(Lour.) Merr.)

La

0,21

23

p-Caryophyllene (15,72%),
Copaene (8,66%),
Aromandendrene (14,96%),
p-Patchoulene (23,03%),

Germacrene D (12,76%)
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7 Re trang nhét La | 0,24 | 26 |p-Caryophyllene (13,86%),
(Phoebe pallida Alloaromadendrene (6,22%),
(Nees) Nees) Caryophyllene oxide(4,45%),
Aromandendrene (4,35%)

Hau hét cac loai duge nghién ctru tinh dau déu c6 chira p-Caryophyllene
(C1sHas) 12 mot sesquitecpen, thanh phan chinh tao nén mui huong cta dugce lidu
va dong thoi B-caryophyllene di duoc chimg minh c6 kha ning chita dugc bénh
trAm cam va lo 4u, hd tro tich cuc cho qua trinh phuc hoi nhirng vung da bi tdn
thuong [198]. Con B-Patchoulene (CisH»s) 1a mdt sesquitecpen cd tinh khéng

khuan

CHs

B-Caryophyllene B-Patchoulene

Céc nghién ciru sau hon vé thanh phan tinh dau ca céc loai trong ho Long
nao s€ tang tinh hi¢u qua khi dung cac loai trong ho nay lam duoc li¢u.
3.4. Thim do hoat tinh chong oxy héa ciia tinh dau mét s6 loai trong ho
Long nao

Hoat tinh chdng oxy hoa 1a mot trong nhitng hoat tinh sinh hoc quan trong
duoc xem xét phé) bién nhét trén khia canh st dung thuc phém hay duogc li€u dé
phong bénh va chita bénh. Cac dang oxy hoat dong, bao gém cac géc tr do va
cac ion chtra oxy c6 hoat tinh oxy héa cao nhu OH", HOO", O,, DPPH, ABTS...
c6 nang luong cao va kém bén nén d& dang tin cong cac dai phan tir nhu ADN,
protein,... gay bién di, huy hoai té bao, gay ung thu, cdc bénh tim mach, tiéu

duong, béo phi... va tang nhanh su 130 hod [194].
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Viéc bd sung cac chit chdng oxy hoa dé kiém soat ham lwong 6n dinh cta
cac géc tu do mang lai nhiéu loi ich tdt cho co thé nhu bao vé su toan ven cua té
bao, ngan ngtra dugc maot s6 tai bién, 1am cham qua trinh 130 hoa co thé, bao vé
chirc ning gan, han ché céc tac nhan giy viém, bao vé chic ning ciia hé than
kinh, gidm thiéu cadc tac nhan gay ung thu va diéu tri bénh Alzheimer,
Parkinson...

Do d6, chung t61 da lya chon va thir hoat tinh chéng oxy hoa cua tinh dau
mot sd loai thyc vat trong ho Long ndo phan bd & Nghé An ma thanh phﬁn chinh
1a cac p-Patchoulene va p-Caryophyllene, dong thoi c6 ham luong thap ddi véi
cac din xuit sesquitecpen chira oxy.

3.4.1. Hoat tinh chéng oxy héa ciia tinh dau ld lodi Alseodaphne velutina
Cher.

Hoat tinh chéng oxy héa cua tinh dau 14 loai Vang tring long
(Alseodaphne velutina) duge danh gia bang cac phuong phap khac nhau nhu xét
nghiém DPPH, ABTS va FRAP (Bang 3.21).

Bang 3. 21. Hoat dong chdng Oxy hoa cia tinh dau 14 Alseodaphne velutina

Chi s0 chong Oxy hoéa Hoat dong chong oxy héa
(mg TEAC/g dw) *
DPPH 1,08 £0.11
ABTS 2,53+0.16
FRAP 2,79 £0.14

* Kha ning chong oxy héa twong dwong TEAC, Trolox. PJ hdp thu dwoc
chuyén déi thanh hoat d6 twong dwong ciia Trolox trén mét g trong leong
kho dva trén duong chudn. Pon vi ciia hoat tinh chéng oxy hoa duoc biéu thi
bang mg TEAC / g dw).

Tinh dau 14 Alseodaphne velutina thé hién hoat tinh bat gdc tw do DPPH
thap (1,08 mg TEAC/g dw) so v6i hoat tinh bit gbc ABTS (2,53 mg TEAC/g
dw) va khir sat (2,79 mg TEAC/g dw). Pic diém nay c6 thé lién quan dén lugng
sesquiterpenes chira oxy trong tinh dau thap (10,24%).
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ABTS c6 kha ning khir 1a 2,53 mg TEAC/g dw, cao hon 2,34 1an so véi
thir nghiém DPPH. Phén tich FRAP ghi nhin kha nang khit Fe’* thanh Fe** (2,79
mg TEAC/g dw) manh mé, va dugc thé hién 1a hoat tinh chdng oxy hoa cao nhat
so v6i DPPH va ABTS. Cac két qua trén cho thay kha nang chong oxy hoa tir
trung binh dén cao cta tinh dau tir 14 Alseodaphne velutina.

Can luu ¥ rang, hoat dong chéng oxy hoa cua dau 14 Alseodaphne velutina
c6 18 lién quan dén su chiém uu thé cua terpenoit (89,18%), trudc day da dugc
xéac dinh 1a chit mang hoat tinh chdng oxy hoa chinh trong thuc vat (Bakkali F.
va cong su, 2008) [76].

3.4.2. Hoat tinh chong oxy héa cia tinh ddu ld lodi Litsea umbelata (Lour.)
Merr.

Chung t6i da tién hanh thir hoat tinh chong oxy héa cia tinh dau 14 loai

Litsea umbellata dugc danh gia bang cac phuong phap khac nhau nhu xét

nghiém DPPH, ABTS va FRAP (Bang 3.22).

Biang 3. 22. Hoat dong chdng Oxy hoa cua tinh dau 14 Litsea umbellata

Chi so chong Oxy héa Hoat dong chong oxy héa
(mg TEAC/g dw) *
DPPH 1,83 +£0,21
ABTS 1,72+ 0,19
FRAP 2,59 +£0,28

* Kha nang chong oxy héa twong duwong TEAC, Trolox. PG hdp thu dwoc
chuyén doi thanh hoat dé twong dwong cua Trolox trén mét g trong luong
kho dua trén duong chuan. Pon vi ciia hoat tinh cho”'ng oxy hoa dwoc biéu thi
bang mg TEAC / g dw)

Tinh dau 14 Litsea umbellata thé hién hoat tinh bat gc tu do DPPH va
ABTS thip, véi hoat d6 twong tmg 1a 1,83 mg TEAC/g dw va 1,72 mg TEAC/g
dw so v&i hoat tinh khir sit (2,59 mg TEAC/g dw). Pic diém nay co thé lién
quan dén lugng sesquiterpenes chira oxy trong tinh dau rat thap (0,35%) (xem
bang 3.21).
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Tuong tu lodi Alseodaphne velutina, hoat tinh FRAP cta tinh dau 14
Litsea umbellata cao thé hién kha ning khir Fe** thanh Fe?* manh mé&, va tinh
dau tir 14 Litsea umbellata kha nang chdng oxy hoa tir trung binh dén cao.

3.4.3. Hoat tinh chéong oxy héa ciia tinh ddu ld loai Lindera meisneri King ex
Hook.f.

Bang 3. 23. Hoat dong chdng oxy hoa cta tinh dau 14 loai Lindera meisneri

Chi s6 chong Oxy héa Hoat dong chong oxy héa
(mg TEAC/g dw) *
DPPH 1,75+ 0,15
ABTS 1,61 £0,17
FRAP 2,43 +0,22

* Kha néing chong oxy héa tiwong dwong TEAC, Trolox. PJ hap thy dwoc
chuyén doi thanh hoat do twong dwong ciia Trolox trén mét g trong lwong kho
duwa trén duong chudn. Pon vi ciia hoat tinh chéng oxy hoa duoc biéu thi bcing
mg TEAC /g dw)

Tuong ty tinh dau 14 loai Litsea umbellata, tinh dau 14 Lindera meisneri
cling thé hién hoat tinh bat géc tu do DPPH va ABTS thap, véi hoat d6 twong
tmg 13 1,75 mg TEAC/g dw va 1,61 mg TEAC/g dw so v6i hoat tinh khir sat
(2,43 mg TEAC/g dw). Pac diém nay co thé lién quan dén luong sesquiterpenes
chtra oxy trong tinh dau rat thap (3,27%) (xem bang 3.23).

+ So sanh hoat tinh chdng oxy hoéa cua tinh dau 3 loai Alseodaphne
velutina, Litsea umbellata va Lindera meisneri thudc 3 chi, chung toi thay co
mot sd diém dang chu ¥ sau:

Tinh dau 14 cta 3 loai Alseodaphne velutina, Litsea umbellata va Lindera
meisneri thé hién kha niang chdng oxy héa tir trung binh dén cao, trong d6, hoat
tinh khtr sat (chi s6 FRAP) c6 tri s6 cao hon ca, va ¢o lién quan dén ham luong
sesquiterpenes chtra oxy trong tinh dau rat thap.

Pbi vi tinh dau 14 cua loai Alseodaphne velutina, kha nang bat gbc tu do
ABTS c6 hoat tinh twong dwong voi kha nang khir sit.

Trong khi d6, tinh dau 14 2 loai Litsea umbellata va Lindera meisneri
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cung thé hién thé hién hoat tinh bat cac gdc tw do DPPH va ABTS va cung thap
hon so v6i hoat tinh khir sit FRAP. Diéu tht vj 13, tinh dau 14 2 lodi Lindera
meisneri va Litsea umbellata thu dugc c6 hoat tinh chéng oxy hoa twong duong
nhau, mic du vé s6 hoc, cac chi s6 nghién ctru & loai Litsea umbellata ludn cao
hon so vo1 loai Lindera meisneri.

Can nhan manh rang hoat dong chéng oxy hoa cta tinh dau 14 tir cac loai
dugc lya chon nghién ctru ¢6 lién quan tich cuc dén su chiém wu thé cua tecpen
trong thanh phﬁn hoa hoc cua ching, trude day dugce cho 1a 1y do chinh cho hoat
dong chéng oxy hoa cua ciy. Piéu ndy cho thay, tinh dau cua ciy Alseodaphne
velutina, Litsea umbellata va Lindera meisneri thé hién hoat tinh chéng oxy héa
cao, cho thay rang nd c6 1& 1a mot ngudn chit chdng oxy hoa tu nhién day hua
hen.

Két qua nghién ctu vé hoat tinh sinh hoc tinh dau cac loai thudc ho Long
ndo & Nghé An c6 su tuong dong voi két qua cua 177 nghién ciru khac nhau
thuc hi¢n trén ho Long ndo trén thé gid1 khi cung ghi nhan, tinh dau cua ho
Long ndo c6 hoat tinh chéng oxy héa, khang nim, cac hoat dong khang khuan
va chéng viém cao, htra hen c6 tiém ning tng dung 16n trong y duogc hoc

(Damasceno va cdng su, 2019) [93].
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KET LUAN VA KIEN NGHI

A.KET LUAN

Tur nhitng két qua nghién ctru mot sé dac diém sinh hoc, thanh phan hoa
hoc va tham do hoat tinh chéng oxy héa cia tinh dau cia mot sd loai trong ho
Long nao (Lauraceae Juss.) & Nghé An, chung t6i rut ra mot s6 két luan sau:

1. X4c dinh dugc 145 loai va tht thudc 17 chi thuoc ho Long ndo, trong
d6 5 chi da dang nhat 1a chi Litsea voi 34 loai (chiém 23,44% tong s6 loai), tiép
dén 1a Cinnamomum c6 33 loai (chiém 22,75%), Machilus c¢6 12 loai (chiém
8,27%), Beilschmiedia va chi Lindera cung v6i 11 loai (chiém 7,58%).

2. Két qua nghién ciru di bd sung cho danh lyc thuc vat Khu BTTN Pu
Huéng 15 loai thudc 6 chi, danh luc thuc vat VQG Pu Mat 22 loai thudc 5 chi,
danh luc thuc vat Khu BTTN Pu Hoat 31 loai thudc 10 chi, danh luc thuc vat
Quy Chau 13 loai thudc 6 chi, danh luc thuc vat Quynh Luu 4 loai thudc 2 chi,
danh lyc thuc vat Ky Son 17 loai thudc 7 chi.

3. ba mo ta va phan tich dac diém sinh hoc ctia mot s6 va thudc danh muc
cac loai nam trong Sach Do Viét Nam, Nghi dinh 84/2021/ND-CP va Danh luc
D6 ctia ITUCN va cac loai phan tich tinh dau.

4. Cac yéu t6 dia 1y thi vu thé nhat 13 yéu t6 dic hitu Viét Nam voi 42 loai
chiém 28,97%, tiép d6 1a yéu té Pong Duong - Nam Trung Qudc voi 41 loai
chiém 28,28%; yéu t6 Luc dia chau A nhiét déi véi 18 loai chiém 12.41% va
thap nhat 1a yéu t6 Cay trong voi 2 loai chiém 1,38%.

5. i lap pho dang sdng ciia ho Long nio tai diém nghién ctru nhu sau

Ph% = 8,97%Mg + 54,48%Me + 34,48%Mi + 1,38%Na + 0,69%Pp

6. Hau hét cac loai dugce nghién ctru trong ho Long ndo déu co gia tri sir
dung cao: v4i 90 loai ciy cho g (chiém 62,06% tong s6 loai); 63 loai cay cho
tinh dau (chiém 43,44%); 47 loai c6 gia tri lam thudc (chiém 32,41%); 21 loai
cho dau béo (chiém 14,48%), cay lam canh va cdy an dugc cung c6 1 loai
(chiém 0,69%).

7. D3 phan tich thanh phan héa hoc tinh dau cua 10 miu thudc 7 loai,
trong do, lan dau tién xac dinh ham lugng va thanh phﬁn héa hoc tinh dau cua 4

125



loai 1a: Vang trang long (Alseodaphne velutina Chev.), Boi 10i dang (Litsea
umbellata (Lour.) Merr.), O duéc meisneri (Lindera meisneri King), Re tring
nh&t (Phoebe pallida (Nees) Nees).

8. Thanh phan héa hoc tinh diu chinh ctia mét s6 loai trong ho Long ndo
déu duoc dic trung boi cac sesquitecpen, trong do, dang chi ¥ 1a cac
sesquitecpen chira hydro nhu B-Patchoulene phd bién & loai Alseodaphne
velutina Chev., Litsea umbellata Lour.) Merr., Lindera meisneri King, trong khi
B-Caryophyllene 13 thanh phan phd bién cta tinh dau cac loai duoc nghién ciru.
Ngoai ra, sesquitecpen chira hydro nhu Aromadendrene, Germacrene D cling
kha pho bién & cac tinh dau cac loai dugc phan tich.

9. Tinh dau cua cay Alseodaphne velutina Chev., Litsea umbellata (Lour.)
Merr., Lindera meisneri King thé hién hoat tinh chéng oxy hoa tir trung binh dén
cao (thong qua kha ning bat gdc tw do DPPH, ABTS++ va khtr sit FRAP).

B. KIEN NGHI

1. Céan c6 nhimng nghién ctru ddy di hon vé dong thai tich lily tinh dau cua
cac loai (ham luwong, thanh phan tinh dau ¢ cac giai doan phat trién khac nhau
ctia cung 1 ciy trong cing mot dia diém va cua cing 1 bd phan ¢ cac dia diém
khac nhau) dé c6 co s& danh gia day du vé gia tri ngudn tai nguyén thuc vat
chtra tinh déu.

2. Pbi véi mot sd loai co tiém nang ung dung thuc té, cin co nhiing
nghién ciru, danh gia k¥ hon vé trir lugng tinh dau, chét lugng tinh dau, gia tri
kinh té... dé tir d6 co thé gitip cac nha quan 1y hoach dinh chién lugc, chinh sach
phat trién ving nguyén liéu thue vat ¢ tinh dau phi hop véi thyc tién, gop phan

phat trién kinh té - x4 hoi cua dia phuong.
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SAC KY PO TINH DAU CAC MAU NGHIEN CUU
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Hinh theo Pham Hoang Ho, 1991

Phéan bd: Trong nudc gip ¢ Lai Chau,
Ninh Binh (Cac Phuong), Nghé An (Pu
Mat, Quy Chau, Quynh Luwu). Thé gi6i:
Trung Qudc (Van Nam), Malaixia




Bop long

Actinodaphne pilosa (Lour.) Merr.

S6 hiéu mau: NTC-PHU-201, NTC-
PM-305, NTC-PHO-04, NTC-QC-
452, NTC-QL-540, NTC-KS-638

Hinh theo Lecomte, 1914

Phan bd: Lao Cai (Bic Ha), Lang Son
(Htru Ling), Quang Ninh (Hon Gai,
Ubng Bi, Cam Pha), Bic Giang, Pha
Tho, Ha NoOi, Vinh Phuc, Ninh Binh
(Cuc Phuong, Ngh¢ An (Pu Hoat, Ky
Son, Pu Mat, Pu Hubng, Quy Chau,
Quynh Luu), Quang Binh, Thtra Thién-
Hué, Pa Ning, Gia Lai (An Khé: So
Nglang), Kon Tum (Sa Thay: Mo Ray),
Lam Pong Lac Duong), Nam B9.

Con ¢6 & Trung Qubc (Van Nam,
Quang Tay, Quang Bong, Hai Nam).

o AN il
Chép két
Beilschmiedia pergamentacea Allen
S6 hiéu mau: NTC-PHU-280

Hinh theo H. W. Li, 1984
Phéan bé: Trung bo Viét Nam, Nghé An
(Pu Hubng). Con c6 & Trung Qudc
(Quang Bong: Hai Nam Quang Tay,
Van Nam).

Vi




Chap tsang

Beilschmiedia tsangii Merr.

SO hiéu mau: NTC-PM-327,
PHO-46

NTC-

Hinh theo J.C. Liao, 1996

Phan bé: Quang Ninh (Ha Céi), Hoa
Binh (Mai Chau), Thanh Hoa, Nghé An
(Pu Hoat, Pu Mat) Gia Lai (An Khe).
Con ¢6 & Trung Quéc (Quang Dong,
Quang Tay), bai Loan.

Ca 16 thép
Caryodaphnopsis metallica Kosterm.
S6 hiéu mau: NTC-PHO-01

Hinh theo Kosterm, 1974

Phan bd: Méi thdy ¢ Ha Giang (Bic
Quang), Tuyén Quang (Na Hang),
Nghé An (Pu Hoat) Quang Nam (Tra
My).
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Ca l6 bac
Caryodaphnopsis
(Lecomte) Airy- Shaw
S6 hiéu mau: NTC-PHU-203, NTC-
PHO-59, NTC-QC-432, NTC-KS-623

tonkinensis

Hinh theo H. W. Li, 1984

Phéan bd: Lao Cai (Phd Lu: 1am trudng
Pan Khao), Ha Giang (Bic Quang),
Tuyén Quang (Na Hang), Lang Son,
Phu Tho Xuan Son), Hoa Binh, Ninh
Binh (Cuc Phuong), Thanh Hoa (Ba
Thudc), Nghé An (Pu Hoat, Ky Son,
Pu Hudng, Quy Chau) Ha Tinh (Huong
Son), Quang Tri, Thira Thién-Hué
(Luong Dién).

Con ¢ & Trung Qudc.

To xanh

Cassytha filiformis L.

S6 hiéu miu: NTC-PHU-287, NTC-
PM-382, NTC-PHO-121, NTC-QC-
456, NTC-QL-506, NTC-KS-657

Hinh theo J. C. Liao, 1996

Phan b6: Lang Son (Pong Mo), Vinh Phuc
(Tam Dao), Bic Giang (Hiép Hod). Quang
Ninh (Ha Lam, Tién Yén, Tra C6), Ninh Binh
(Cuc Phuong), Nghé An (Pu Hoat, Ky Son,
Pu Mat, Pu Huéng, Quy Chéau, Quynh Luu),
Thira Thién-Hué, Lam Poéng (Lac Duong:
Sudi vang), Nam Bo. Con c¢6 & Trung Qudc
(Van Nam, Quang DPong, Quang Tay, Hai
Nam), Hong Kong.
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Qué la tu

Cinnamomum  bejolghota
Ham.) Sweet

S6 hi¢u mau: NTC-PHU-204, NTC-
PHO-101, NTC-QC-442, NTC-QL-

(Buch.-

Hinh theo H. W. Li, 1984

Phéan bd: Trong nudc: cdy moc & Mién
Béc, Mién Trung, Ngh¢ An (Pu Hoat,
Ky Son, Pu Hudng, Quy Chau, Quynh
Luu), Ty Nguyén, Dong Nam Bo. Thé

518, NTC-KS-625

gidi: Lao, Trung Quoc,...

Qué bon

Cinnamomum bonii Lecomte

S6 hiéu miu: NTC-PM-378, NTC-
PHO-74

Hinh theo Nguyén Kim Dao, 2009

Phin bd : Trong nudc: cc tinh Nam Ha,
Ninh Binh, Ngh¢ An (Pu Hoat, Pu Mat)
An Giang...Thé gii: Campuchia ... (loai
dac hitu Bong Duong)




Qué tréen
Cinnamomum burmannii (C. & T.
Ness) Blume

S6 hi¢u mau: NTC-PHU-298, NTC-
PM-303, NTC-PHO-64, NTC-QC-
497, NTC-QL-502, NTC-KS-637

Hinh theo H. W. Li, 1984

Phan bd: Trong nudc phan bé & Ninh
Binh (Cuc Phuong), Thanh Hoéa, Nghé
An (Pu Hoat, Ky Son, Pu Mat, Pu
Huéng, Quy Chau, Quynh Luu), Quang
Binh, Quéang Tri, Thua Thién, Phu
Yén, Khanh Hoa, Lam Déng, Gia Lai,
Kon Tum ...Thé gidi: Cay phan bd &
Viét Nam, Trung Qudc, Malaixia ...

Long nao

Cinnamomum camphora (L.) Persl

S6 hiéu méu: NTC-PM-392, NTC-
PHO-63

Hinh theo Y. X. Wei & al., 1991

Phan bd: Nghé An (Pu Hoat, Pu Mat),
Mot sb noi trong ven dudng dé lay
bong mat nhu TP. Ha Noi, Bic Giang,
Bic Ninh, Thira Thién Hué, Gia
Lai...Thé gi6i: Long ndo moc ty nhién
& mién Trung va Nam Trung Qudc




Re cam chuéng

Cinnamomum caryophyllum (Lour.) S.
Moore

S6 hi¢u maiu: NTC-PM-340, NTC-
PHO-93

Hinh theo Pham Hoang Ho, 1991
Phan bd dia ly: Nghe An (Pu Hoat, Pu
Mat), Ba Ria — Viing Tau

Qué thanh

Cinnamomum cassia (L.) Presl

S6 hiéu mau: NTC-PM-397, NTC-
PHO-126, NTC-QC-481, NTC-KS-
672

Hinh theo Auctor, 1972

Phan bd: Yén Bai, Quang Ninh, Thanh
Hoa, Nghé An ( Pu Hoat, Ky Son, Pu
Mat, Quy Chau), Quang Nam Pa Ning

Xi




Qué 6 duogc
Cinnamomum
Nees

S6 hiéu mau: NTC-PHU-300, NTC-
PHO-160, NTC-QC-421, , NTC-KS-
603

curvifolium  (Lour.)

Hinh theo Nguyén Kim Do, 2009
Phian bd: Cay phan bd ¢ Lao Cai
(Sapa), Ha Giang, Ngh¢ An (Pu Hoat,
Ky Son, Pu Hudng, Quy Chéu)

Qué roan
Cinnamomum doederleinii

raoanensis KimDao
S6 hiéu miu: NTC-PHO-83

var.

Hinh theo Nguyén Ki bao, 2009
Phan bd: Nghé An (Pu Hoat), Ha Tinh
(Huong Son: Raoan)

Xii




Qué rimg

Cinnamomum iners Reinw. ex Blume
S6 hiéu mau: NTC-PHU-256, NTC-
PM-317, NTC-PHO-112, NTC-QC-
412

Hinh theo H. W. L1, 1984

Phan bd: Cay moc rai rac trong cac
ring thir sinh thudc hau hét cac tinh,
Nghé An (Pu Hoat, Pu Mat, Pu Hudng,
Quy Chau). Thé gi6i: Phan bd rong &
cac nudc Pong Nam A

Qué kunsle

Cinnamomum kunstleri Rindl.

S6 hiéu miu: NTC-PM-336, NTC-
PHO-150, NTC-QC-435, NTC-KS-
673

Hinh theo Pham Hoang Ho, 1991

Phén bé: Lao Cai (Sa Pa), Thai Nguyén
(Pong Hi), Nghé An (Pu Hoat, Ky Son,
Pu Mat, Quy Chau). Con co6 ¢
Malaixia, Indonéxia.
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Re cudng dai
Cinnamomum
Kosterm.

S6 hiéu mau: NTC-PHU-233, NTC-
PM-359, NTC-QC-408

longepettiolatum

Hinh theo Nguyén Kim Dao, 2009
Trong nudc: O Viét Nam, cady moc ¢
vung nui Nam Trung B, Nghé An (Pu
Hoat, Pu Mat, Quy Chau), Tay
Nguyén va cac tinh Nam bo dén Pha
Quéc. Thé gidi: Loai phan bd chu yéu
& cac nuée chau A nhiét déi.

Qué tuyét
Cinnamomum magnificum Kosterm.
S$ hiéu mau: NTC-PHO-105

Hinh theo Pham Hoang Ho, 1991
Phin bd: Nghé An (Pu Hoat), Khanh
Hoa

Xiv




Qué bac

Cinnamomum mairei Levl.

S6 hiéu mau: NTC-PHU-281, NTC-
PM-337, NTC-PHO-69, NTC-QC-418

Hinh theo: H. W. L1, 1984

Phan bo: Nghé An (Pu Hoat, Pu Mat,
Pu Hudng, Quy Chau), Quang Tri, Kon
Tum, Ninh Thuan. Con c6 ¢ Trung
Quéc

J

Re muoi
Cinnamomum melastomaceum
Kosterm.

S6 hiéu mau: NTC-PM-368,

Hinh theo Nguyén Kim Dao, 2009
Phian bd: Nghé An (Pu Mat), Thira
Thién-Hué (Bach M3), Pac Lik (Budn
Ma Thuot), Ba Ria-Viing Tau.

XV




Re triing

Cinnamomum ovatum Allen

S6 hiéu mau: NTC-PHU-258, NTC-
PM-381, NTC-PHO-55, NTC-QC-
449, NTC-QL-542, NTC-KS-604

Hinh theo Pham Hoang Ho, 1991

Phéan bé: Thai Nguyén (Pai Tir), Thanh
Hoéa, Nghé An (Pu Hoat, Ky Son, Pu
Mat, Pu Hudng, Quy Chau, Quynh
Luu), Ha Tinh (Huong Son: Raoan),
Thira Thién-Hué (Narn Pong). Con c¢6
& Trung Qudc (Quang DPong: Hai
Nam).

Qué boi 10i

Cinnamomum polyadelphum (Lour.)
Kosterm

S6 hi¢u mau: NTC-PHU-260, NTC-
PM-348, NTC-PHO-116, NTC-QC-
490, NTC-KS-666

Hinh theo Nguyén Kim Dao, 2009
Phan bd: O Viét Nam, cady moc phé
bién & cac tinh trung du va mién nai,
hai ddo, Ngh¢ An (Pu Hoat, Ky Son,
Pu Mat, Pu Hudng, Quy Chau). Thé
gidi: Trung Quéc, An D6 ...
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Re gan hinh thang
Cinnamomum
Kosterm.

S6 hiéu mau: NTC-PHU-235, NTC-
PHO-135, NTC-QC-447

scalarinervium

Hinh theo Nguyén Kim Dao, 2009
Phan bd: Nghé An (Pu Hoat, Pu
Huéng, Quy Chau) Quang Binh, Quang
Tri, Thira Thién-Hué (Huong Phu), Pa
Nang (Ba Na), Kon Tum (Chu Mo
Ray)

Re scortechin

Cinnamomum scortechinii Gamble
S6 hiéu mau: NTC-PM-330

Hinh theo Pham Hoang HQ, 1991

Phan bd: Ninh Binh (Cho Ganh), Nghé
An (Pu Mat), Quang Tri. Con c6 ¢ Lao,
Malaixia.
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Qué 6 phat
Cinnamomum sericans Hance

S6 hiéu mau: NTC-PHU-211, NTC-
KS-610

Hinh theo Pham Hoang HQ, 1991

Phan bd: Nghé An (Ky Son, Pu
Hudng)Lam Pong (Lac Duong), Binh
Duong, Binh Phudc, Déng Nai, Kién
Giang Phii Quéc). Con c6 & Trung
Quéc (Hong Koéng), Philippin.

Re chay

Cinnamomum tamala (Buch.-Ham.) T.
Ness & Ness

S6 hi¢u mau: NTC-PHU-262, NTC-
PM-313, NTC-PHO-43, NTC-QC-
413, NTC-KS-622

Hinh theo H. W. L1, 1984

Phan bd: Hoa Binh (Lwong Son), Ha
Noi (Ba Vi),Vinh Phi, Ninh Binh dén
cac tinh mién Trung: Nghé An (Pu
Hoat, Ky Son, Pu Mat, Pu Hubng, Quy
Chéau), Thira Thién — Hué. Thé gi6i:
Loai phan bd rong rdi ¢ nhidu nudc
chau A: An D9, Trung Qubc va cac
nudc Dong Duong.
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Re xanh

Cinnamomum tonkinensis (Lecomte)
A.Chev.

S6 hi¢u mau: NTC-PHU-289, NTC-
PM-363, NTC-PHO-118, NTC-QC-
469

Hinh theo H. W. L1, 1984

Phé4n bd: Nam Ha, Ninh Binh, Nghé An
(Pu Hoat, Pu Mat, Pu Huéng, Quy
Chau), Quang Tri, Gia Lai, Kon Tum.

Qué x4y lan

Cinnamomum verum Presl

S6 hiéu mau: NTC-PHU-282, NTC-
PHO-29

Hinh theo Auctor, 1972

Phan bd: Cdy moc tir mién Trung vao
Nam B6 (Pht Quéc, Cén Pao), Nghé
An (Pu Hoat, Pu Hudng) . Thé gi6i:
Loai phan bd tir An Do, Srilanca dén tur
Viét Nam.

XiX




2/

An hach ching

Cryptocarya chingii W. C. Cheng

S6 hi¢u miu: NTC-PHU-214, NTC-
PM-316, NTC-QC-405

|\

Hinh theo H. W. Li, 1984

Phan bd: Vinh Phuc (Tam Do), Nghé
An (Pu Mat, Pu Hudng, Quy Chau), Ha
Tinh, Gia Lai (An Khé). Con c6 ¢
Trung Qudc (Quang Pong: Hai Nam,
Quang Tay,).

- - =

Tiéu hoa ném 14 dai Hinh theo Pham Hoang Ho, 1991
Dehaasia cuneata var. longifolia | Phan bd: Trung Bo, Nghé An (Pu
Lecomte Hoat), Kon Tum (Pédk Glei). Con ¢6 &

S6 hiéu miu: NTC-PHO-34

Lao.

XX




Endiandra hainanensis Merr. & Metc. ex Allen

Khuyét nhi hai nam

Endiandra hainanensis Merr. & Metc.
Ex Allen

S6 hi¢u miu: NTC-PM-331

Hinh theo Auctor, 1972
Phan bd: Lang Son (Hitu Liing), Nghé
An (Pu Mat), Quang Binh, Quang Tri,
Thira Thién-Hué. Con c6 Trung Quéc
(Quang bong Hai Nam).

-

O dudc duodi

Lindera caudata (Wall.
Hook.f.

S6 hiéu mau: NTC-PHU-293, NTC-
PM-393, NTC-PHO-21

Ex Nees)

Hinh theo Auctor, 1972

Phén bd: Lao Cai (Sa Pa), Quang Ninh
(Pong Bong),Nghé An (Pu Hoat, Pu
Mat, Pu Hu6ng) Nam bo. Con ¢6 & An
Po. Trung Qubc (Van Nam, Quang
Tay, Quang DPong), Mianma, Lao, Thai

Lan.

XXi




O dudc thuong thiy

Lindera communis Hemsl.

S6 hiéu miu: NTC-PHU-217, NTC-
PM-355, NTC-PHO-72, NTC-QC-
468, NTC-KS-628

Hinh theo Y. X. Wei & al., 1991

Phé4n bd: Lang Son (Cao Loc), Ha Noi
(Ba Vi), Ninh Binh, Ngh¢ An (Pu Hoat,
Ky Son, Pu Mat, Pu Hudng, Quy
Chau). Con co6 & An Do, Nam Trung
Qudc (Van Nam, Quang Tay, Quang
Dong).

O dudc mde
Lindera glauca (Sieb.& Zucc.) Blume
S6 hiéu mau: NTC-PHU-266, NTC-
PM-354, NTC-PHO-95, NTC-QC-
461, NTC-KS-620

Hinh theo J. C. Liao, 1996

Phan bd: Lang Son (Hiru Liing), Ninh
Binh (Tam Di¢p), Nghé¢ An (Pu Hoat,
Ky Son, Pu Mat, Pu Hubng, Quy
Chau). Con c¢6 & Trung Qudc (Van
Nam, Quang Tay, Quang Dong: Hai
Nam), Nhat Ban.
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Boi 161 chan néfm |

Litsea brevipes Kosterm.

S6 hiéu mau: NTC-QC-463, NTC-QL-
515

Hinh theo Pham Hoang Ho, 1991
Phan bd: Bic Viét Nam, Nghé An (Quy
Chéau, Quynh Luu).

Bo1 161 cam bt -

Litsea cambodiana Lecomte

) hiéu mau: NTC-PM-395, NTC-QL-
534

Hinh theo Lecomte, 1914

Phian bd: Nghé An (Pu Mat, Quynh
Luu), Ha Tinh (Vi Quang), Quang Tri
(Mai Lanh, Péng Ché¢). Con co6 &
Campuchia.
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Mang tang

Litsea cubeba (Lour.) Pers.

S6 hiéu miu: NTC-PHU-221, NTC-
PM-346, NTC-PHO-70, NTC-QC-
406, NTC-QL-522, NTC-KS-661

Hinh theo Y. X. Wei & al., 1991

Phé4n bd: Lao Cai (Sa Pa), Son La (Thuan
Chau, Soéng Mi, Moc Chau), Cao Bang
(Nguyén Binh), Lang Son, Bic Kan, Thai
Nguyén, Phu Tho, Vinh Phuc, Ha Tay (Ba
Vi), Ninh Binh (Cuc Phuong), Nghé An
(Pu Hoat, Ky Son, Pu Mat, Pu Hudng,
Quy Chau, Quynh Luu), Hd Tinh (Vi
Quang), Thira Thién Hué, Pa Ning
(Tourane), Khanh Hoa (Nha Trang), Kon
Tum (Pic Glay, Sa Thay), Gia Lai (Kon
Ha Nimng), Lam Déng (Pa Lat).

Boi 16 nti da

Litsea euosma W. W. Smith

S6 hiéu miu: NTC-PHU-247, NTC-
PM-373, NTC-PHO-119, NTC-QC-
441, NTC-QL-535, NTC-KS-663

Hinh theo Auctor, 1972

Phan bd: Lao Cai (Sapa), Cao Bing
(Thach An), Bic Can (Chg Dén), Lang
Son, Vinh Phuc (Tam Do), Nghé An (Pu
Hoat, Ky Son, Pu Mat, Pu Hubng, Quy
Chau, Quynh Luu), Quang Nam (Ngoc
Linh). Con ¢6 & trung Qudc, Mianma.
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Boi 161 nhot

Litsea glutinosa (Lour.) C. B. Rob.

S6 hiéu miu: NTC-PHU-271, NTC-
PM-302, NTC-PHO-143, NTC-QC-
415, NTC-QL-505, NTC-KS-653

Hinh theo Auctor, 1972

Phén bd: Lao Cai (Bic Ha), Son La (Séng
Ma, Mdc Chau), Lang Son (Hiru Liing),
Bic Giang (Hiép Hoa), Phu Tho, Ha Noi,
Hai Phong (D6 Son), Ninh Binh (Chg
Ghénh), Nghé An (Pu Hoat, Ky Son, Pu
Mat, Pu Hubng, Quy Chau, Quynh Luu),
Ha Tinh (Vi Quang), Thira Thién Hué,
Kon Tum (Kon Plong), Gia Lai (Mang
Yang), Pic Lic (Pic Mil). Con c6 & An

Do, Trung Qudc, Malaixia, Philippin.
774 '

Boi 161 14 thon

Litsea lancifolia ( Roxb.& Nees)
Hook.f.

S6 hiéu miu: NTC-PHU-272, NTC-
PM-388, NTC-PHO-75, NTC-QC-453

Hinh theo Nguyén Kim Dao

Phan bd: Vinh Phuc (Lap Thach), Hoa
Binh (Cho Bo), Ha No6i, Ngh¢ An (Pu
Hoat, Pu Mat, Pu Huéng, Quy Chau),
Binh Pinh (Qui Nhon), Kon Tum (Pak
T6: Pik Xu), Gia Lai (Mang Yang: Pik
Doa), Pik Lik, Lam Déng, Ninh Thuan
Phan Rang: Ca Na).

Con c6 & An b9, Trung Quéc, Indonéxia.
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Boi 16i cubng dai

Litsea longipes (Meisn.) Hook.f.

S6 hiéu miu: NTC-PHO-88, NTC-
QC-401

Hinh theo Pham Hoang Ho, 1991

Phan bd: Nghé An (Pu Hoat, Quy
Chau), Khanh Hoa Nha Trang: Hon
Ba), Bong Nai (Bao Chanh). Con c6 &
An Do.

Bo1 101 bao hoa don

Litsea monopetala (Roxb.) Pers

S6 hiéu mau: NTC-PHU-213, NTC-
PM-306, NTC-PHO-110, NTC-QC-
476, NTC-QL-524, NTC-KS-659

Hinh theo Auctor, 1972

Phén bd: Son La, Lao Cai, Ha Giang (Bic
Quang), Tuyén Quang (Chiém Hoa), Cao
Biang, Lang Son, Vinh Phiic, Ha Noi (Ba
Vi), Thai Nguyén, Ninh Binh (Cuc
Phuong), Nghé An (Pu Hoat, Ky Son, Pu
Mat, Pu Hubng, Quy Chau, Quynh Luu),
Ha Tinh, Quang Tri, Thua Thién-Hué
(Hué), Pa Nang (Tourane), Gia Lai (Mang
Yang), Kon Tum, bik Lik, Ninh Thuan,
DPdng Nai Bién Hoa), Ba Ria-Viing Tau
(Con Pao), Kién Giang (Phu Qudc). Con
c6 & An D06, Trung Qudc, Lao,
Campuchia, Malaysia, Indonéxia.
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Boi 10i 14 nhyc dau khau
Litsea myristicaefolia
Hook.f.

S6 hiéu mau: NTC-PHU-237, NTC-
PM-398, NTC-PHO-22, NTC-QC-
487, NTC-KS-660

(Meisn.)

Hinh theo Pham Hoang Ho, 1991

Phan bd: Nghé An (Pu Hoat, Ky Son,
Pu Mat, Pu Hudng, Quy Chau), Dong
Nai, con ¢ & An Do

Boi loi di dang

Litsea variabilis Hemsl.

S6 hiéu mau: NTC-PHU-245, NTC-
PM-390, NTC-PHO-57, NTC-QC-477

Hinh theo Nguyén Kim Dao, 2009
Phan bd: Lang Son (Hitu Liing, Chi
Lang), Son La, Ha Giang, Ha N1 (Ba
Vi), Vinh Phuc (Tam Ddo) Ngh¢ An
(Pu Hoat, Pu Mat, Pu Huéng, Quy
Chau), Pak Lik, Lam Pong (Bao Loc).
Con ¢6 & Trung Qudc (Quang Tay,
Quang Pong: Hai Nam).
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Boi 161 14 moc vong

Litsea verticillata Hance

S6 hiéu mau: NTC-PHU-238, NTC-
PM-301, NTC-PHO-107, NTC-QC-
410, NTC-QL-527, NTC-KS-639

Phan bd: Lao Cai (Bic Ha), Son La
(Moc Chau, Séng Ma), Cao Bang (déo
Lé A), Lang Son (Hiru Liing), Bic
Giang, Ninh Binh (Clic Phuong), Nghé
An (Pu Hoat, Ky Son, Pu Mat, Pu
Huéng, Quy Chau, Quynh Luu), Ha
Tinh (Vii Quang), Pa Ning (Tourane,
Lién Chiéu), Kon Tum (Pac Glay, Dac
T6, Kon Plong, Sa Thay), Gia Lai (An
Khé, Ming Yang), Péng Nai (Chira
Chan, Gia Ray). Con ¢6 & Trung Qudc
(Van Nam, Quang Tay, Quang Bong).

Khéo vang thom

Machilus bonii Lecomte

S6 hiéu mau: NTC-PHO-103, NTC-
QC-466

Hinh theo Vo Vian Diing, 1996

Phan bd: Ha Noi (Ba Vi), Ha Nam,
Nghé An (Pu Hoat, Quy Chau). Con c6
& Trung Qudc.
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Khao nham

Machilus odoratissima Nees

S6 hiéu mau: NTC-PHU-273, NTC-
PM-384, NTC-PHO-156, NTC-QC-
416, NTC-KS-602

Hinh theo Nguyén Kim Dao, 2009

Phin bé: Lao Cai (Sa Pa), Ha Giang (Vi
Xuyén), Tuyén Quang, Cao Bang, Bic
Kan, Lang Son (Hiru Lling), Quang Ninh,
Ha Noi (Ba Vi), Ninh Binh, Thanh Hoéa,
Ngh¢ An (Pu Hoat, Ky Son, Pu Mat, Pu
Hudng, Quy Chau), Kon Tum, Dik Nong
(Pik Mil: Thuan An), Lam Pdng (Lac
Duong), Pong Nai, Bién Hoa, Ba Ria-
Ving Tau (Ba Ria), Kién Giang Phu
Quéc). Con c6 & An D9, Trung Quéc,

Lao, Campuchia, Philippine.

S =

Khéo hoa nho
Machilus parviflora Meisn.
S6 hiéu mau: NTC-PHO-37

Hinh theo Nguyén Kim Dao, 2009

Phan bd: Yén Bai, Tuyén Quang Na
Hang), Lang Son (Hiru Liing), Thanh Hoa,
Nghé An (Pu Hoat), Gia Lai (Mang Yang,
An Khé), Kon Tum (Pik Glei). Con ¢ &
An Do, Trung Quéc, Lao (Lnang-
Prabang).
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JJ"'HL fff:--
Khéo vang bong

Machilus thunberghii Sieb. & Zucc.
S6 hiéu miu: NTC-PM-311, NTC-KS-
619

Hinh theo Auctor, 1972

Phan bd: Lao Cai (Phanxipan), Ha
Giang (Pong Vin), Tuyén Quang (Na
Hang), Vinh Phic (Tam Ddo), Hoa
Binh (Chg B0), Ninh Binh, Nghé An
(Ky Son, Pu Mat).

NO vang

Neolitsea aurata (Hayata) Koidz.

S6 hiéu mau: NTC-PHU-216, NTC-
PM-357, NTC-PHO-154, NTC-QC-
439, NTC-KS-656

Hinh theo Y. X. Wei & al., 1991

Phan bo: Phu Tho (Xuan Son), Quang
Ninh, Nghé¢ An (Pu Hoat, Ky Son, Pu
Mat, Pu Hudng, Quy Chau), Lam
Pong,. Con c¢6 & Trung Qudc, Nhat
Ban.
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N6 ha long
Neolitsea alongensis Lecomte
S6 hiéu mau: NTC-QC-429,

Hinh theo Y. X. Wei & al., 1991

Phéan b6: Quang Ninh (Ha Long), Nghé
An (Quy Chau), Binh Thuan (Ca Na).
Con ¢6 & Trung Qudc (Quang Tay,
Quang Bong, Van Nam).

NOo bui san

Neolitsea busanensis Yam. & Kam

S6 hiéu miu: NTC-PM-315, NTC-
QC-425

Hinh theo Nguyén Kim Dao, 2009
Phan b6: Ha Giang (Vi Xuyen), Thanh
Hoa (B4 Thudc), Nghé¢ An (Pu Mat,
Quy Chau) Gia Lai (An Khé€), Lam
Pong (Lac Duong), Binh Thuan (Ca
N4). Con ¢6 ¢ Trung Qudc, Pai Loan.
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Bo

Persea americana Mill.

S6 hiéu mau: NTC-PM-345, NTC-
PHO-39, NTC-QC-467, NTC-QL-530

Hinh theo Auctor, 1972

Phan bd: Lang So (Ky Lira), Ha Noi,
Nghé An (Pu Hoat, Pu Mat, Quy Chau,
Quynh Luu), Gia Lai (Pleiku), Pak Lak
(Buén Ma Thudt), Lam Pdong. Con c6

& Trung Qudc, Indonexia, chau My.

]

o

Re tring 14 hep
Phoebe angustifolia Meins.

S6 hiéu miu: NTC-PHU-227, NTC-
PM-343, NTC-PHO-09, NTC-QC-
485, NTC-QL-507, NTC-KS-630

Hinh theo H. W. Li, 1984

Phéan b6: Thanh Héa (Hdi Xuén), Nghé
An (Pu Hoat, Ky Son, Pu Mat, Pu
Huéng, Quy Chau, Quynh Luu). Con
¢6 & An Do, Trung Qubc (Van Nam).
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Re trang thon
Phoebe attenuata (Wall. ex Nees)
Nees

Hinh theo Nguyén Kim Dao, 2009
Phéan b6: Ha Noi (Ba Vi), Nghé An (Pu
Hoat) Quang Tri. Con c6 & An D0.

Re tring hinh ném
Phoebe cuneata Blume
S6 hiéu mau: NTC-PM-372

Hinh theo Nguyén Kim Do, 2009

Phan bd: Lang Son (Hitu Liing), Quang Ninh
(Tién Yén), Hai Phong (vuon Qudc gia Cat
Ba), Vinh Phuc Phiic Yén: Ngoc Thanh), Ha
Noi (Ba Vi), Ninh Binh (Chg Ganh), Thanh
Hoa, Nghé An (Pu Mat), Quang Tri (Lang
Khoai), Thura Thién-Hué, Kon Tum (Dék
Glei: Pik Choong, Ngoc Linh, Sa Thay: Mo
Ray, Dik Pool, Pik T6), Gia lai (An Khé,
Kon Pléng: Tan Lap, Mang Yang: Dik Doa,
Chu To Mdc, A Yun, So Nglang), Dak Lak
(Pik Mil: Nam Pa), Ninh Thuin (Ca Na),
Pong Nai (Bién Hoa), Nam Bo. Con cb &
Lao, Campuchia, Malaixia, Indonéxia.
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Re trang miii méac

Phoebe lanceolata (Wall. ex Nees)
Nees

S6 hiéu miu: NTC-PHU-277, NTC-
PM-396, NTC-PHO-58, NTC-QC-
417, NTC-QL-510, NTC-KS-640

Hinh theo Pham Hoang Ho, 1991

Phéan bd: Bic Kan (Ba Bé), Vinh Phuc
(Tam Péo), Ninh Binh (Cic Phuong),
Nghé An (Pu Hoat, Ky Son, Pu Mit,
Pu Hudng, Quy Chau, Quynh Luu)
Kon Tum (Pik T6), Gia Lai. Con c6 &
An D, Trung Quéc, Thai Lan,
Malaixia, Indonéxia.

Re trang chuy
Phoebe paniculata (Wall. ex Nees)
Nees

S6 hi¢u mau: NTC-PHU-229, NTC-
PM-365, NTC-PHO-13

Hinh theo Pham Hoang HQ, 1991

Phan bd: Ninh Binh (Ctc Phuong),
Nghé An (Pu Hoat, Pu Mat, Pu
Huéng), Gia Lai, Kon Tum (Dék Glei:
Ngoc Linh), Pak Lak (Pac Mil, Mang
Yang). Con c¢6 & An Do, Nepal.
Mianma.
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Re trang 14 to

Phoebe tavoyana (Meissn.) Hook.f.

S6 hi¢u miu: NTC-PHU-278, NTC-
PM-314, NTC-PHO-66, NTC-QC-
455, NTC-KS-674

Hinh theo H. W. Li, 1984

Phan bé: Tuyén Quang, Phii Tho Phu
ho, Phu Ninh), Vinh Phiac (Tam Pao),
Thanh Hoa, Nghé¢ An (Pu Hoat, Ky
Son, Pu Mat, Pu Hubng, Quy Chéu),
Quang Tri (Mai Lanh), Thwra Thién-
Hué, Quang Nam (Khim Puc), Gia
Lai, Dik Lik, Kon Tum, Ninh Thun
(Ca N4), Lam Pong, Pong Nai (Bién
Hoa). Con co6 & An Do, Mianma, Trung
Qudc (Van Nam, Quang Tay, Quang
Dong), Thai Lan, Lao, Campuchia.
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Cinnamomum glaucescens (Nees) Cinnamomum parthenoxylo J éck)
_Hand.-Mazz. Meisn
Tai BPong Van, Qué Phong Tai sinh tai Chau Binh, Quy Chau
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Thu mau tai Quynh
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Thu mau tai Ky Son Tai xa Na Ngoi, Ky Son
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