[DE CUONG CHUONG TRINH DAI HOC]

DE CUWONG ON TAP VI HOA SINH

Muc Luc
o T [0 11T o TS 3
Cau 1: Trinh bay nhitng dac diém chung ctia nhém vi sinh vat ng dung trong kj thuat
MNOT ITUPOINQ. ettt 3
Cau 2: Trinh bay sw phan bd clia vi sinh Vat trong tw NhiéN............c.ccoeeeeiecece e 3
Cau 3: Qua trinh ho hép 1a gi? Cac kiéu hd h&p cla vi Sinh VAL...........ccoeveeeeeeeeee, 5

Cau 4: Trung tdm hoat déng clia enzim la gi? Co ché twong tac clia enzim va co chét. 6

Céu 5: Trinh bay qua trinh nitrat NOQA...............uuiiiii s 6
Cau 6: Trinh bay qua trinh phan nitrat hda.............cccccooiiiiii e, 7
Cau 7: Nwdce thai la gi? Phan loai NWGC thai. .........oeveeiiiiiiiiie e, 9
Cau 8: Chét thai ran la gi? Ngudn phat sinh chat thai ran............cccoeeeeeeviecece e 9
GOi 20 GIEM ....vvireriietetisetstetetese st bttt sttt e se e st bt e s e et e b b e s e e s e b ebesa e st e b ebete e st besesessesnes 10
Cau 1: Trinh bay dac diém hinh thai, cAu tao clia NAM MEN. .......c.ccecveveeerieee e 10
Cau 2: Trinh bay dac diém hinh thai, cAu tao ctia NAM MAC. .......ccccvevviieeieeee e 12
Cau 3: Qua trinh véan chuyén cac chét’dinh dudng qua mang té bao dién ra nhu thé
nao? Cac yéu té anh huwdng dén sy hap thu thirc an ciia té bao VSV........ccccccnnnnnnne, 13
Cau 4: Sy sinh trudng va phat trién ctia VSV trong diéu kién nudi cay tinh trai qua cac
(o =TI [0 = 10 1 - T 1 0SS 14
Cau 5: Trinh bay co ché tac dung cla cac yéu t6 ngoai canh 1én té bao VSV.............. 15
Cau 6: Néu ciu tao va vai trd ctia ATP trong phan (rng hda sinh. ........c.cccceevveeeeenann. 16
Cau 7: Trinh bay qua trinh ddng héa dam va ¢ dinh nito phan te. ............ccceeeeeveeneene. 17
Cau 8: Trinh bay co’ ché, tac nhan ctia qua trinh amédn hda. .........ccccceeveeeieiee e 18

Cau 9: Trinh bay co’ ché, tac nhan va vai trd (rng dung ctia qua trinh 1&n men rwou.... 21
Cau 10: Trinh bay co ché, tac nhan va vai trd (’ng dung cda qua trinh I1&én men acid

= Lo 1o 22
Cau 11: Trinh bay co ché, tac nhan va vai trd (’ng dung cda qua trinh I1&én men acid

|01 (0] o1 Te ] (oSS 24
Cau 12: Chét thai ran |a gi? Nguén phat sinh chét thai ran. Sw phat sinh chét thai ran
Phu thudC VA0 NNTING YEU t0 NAO?.......ceiieeeee oottt ettt ettt 25

Hoc, hoc nira, hoc mai. Page 1



[DE CUONG CHUONG TRINH DAI HOC]

GOi B0 GIEM. 1ottt ettt et ettt et e et et e ettt e et et e et e e ettt e et e et e ere et eareaeens 26
Cau 1: Tinh dac hiéu cta enzim la gi? Trinh bay cac tinh dac hiéu cia enzim............. 26
Cau 2: Trinh bay anh hwéng ctia ndng dé co chét Ién hoat luc xic tac cia enzim. ..... 28

Cau 3: Trinh bay co’ ché tac nhan va vai trd 'ng dung cla qua trinh I1&n men axeton -
L<317= 0 (o ) S 28

Cau 4: Trinh bay co’ ché tac nhan va vai trd ng dung ctia qua trinh I&8n men aceton -
oW1 7= g o ) ST 29

Cau 5: Trinh bay co ché sinh hoc, cac yéu td anh huwéng ctia phwong phap bé bun hoat
tiNh X 1Y NUWOC thAI. ..ot 30

Cau 6: Trinh bay co’ ché sinh hoc, cac yéu td anh hwdng ctia phuwong phap lam phan

Cau 7: Trinh bay co ché sinh hoc, cac yéu td anh hwdng ctia phuwong phap biogas xr ly
CRATTNBI......evceeieeceeece ettt ettt ettt ettt 34

Hoc, hoc nira, hoc mai. Page 2



[DE CUONG CHUONG TRINH DAI HOC]

G6i 10 diém

Céu 1: Trinh bay nhirng dic diém chung ciia nhém vi sinh vat ing dung trong
ky thuat moi truwong.

e Kich thwéc nhé bé:

Vi sinh vat thwong dwoc do bang micromet, virut thdm chi dwoc do bang nm

(nanomet). Vi vi sinh vét c6 kich thwéc nhé bé cho nén dién tich bé méat cda 1 tap doan
vi sinh vat hét siee [on.

e Hap thu nhiéu, chuyén héa nhanh:

Nang lwc hap thu va chuyén héa cta ching coé thé vwot xa cac sinh vat bac cao.
Chang han vi khuan lactic trong 1 gi® cé thé phan giai 1 lwong dwéng lactoza nang hon
1000 - 10000 lan khéi lwgng cla ching. Nang lwc chuyén héa héa sinh manh mé cda vi
sinh vat dan dén nhirng tac dung hét sirc Ién cla chadng trong thién nhién cling nhw
trong hoat déng séng ctia con ngudi.

e Sinh trwdng nhanh, phat trién manh:
Vi sinh vat cé téc dd sinh trwdng va sinh séi ndy né rat 1on.

VD: Vi khuén Escherichia coli trong cac diéu kién thich hop c& khoang 12 - 20 phut
lai phan cat 1 1an. Néu lay thoi gian thé hé 1a 20 phuat thi méi gio phan cét 3 lan, 24 gid
phan cat 72 lan, tir 1 té bao ban dau sé sinh ra 4.722.366.500.000.000.000.000 té bao
(ndng 4711 tan).

e Nang lyc thich ®ng manh mé va dé phat sinh bién di:

Trong qua trinh tién hoa lau dai vi sinh vat da tao cho minh nhitng co ché diéu hoa
trao doi chat dé thich tng dwoc voi nhirng dieu kién song bat Igi. SO lwgng enzim thich
tng chiem t&i 10% Iwgng chira protein trong té bao vi sinh vat.

Vi sinh vat rat dé phat sinh bién di vi thwéng 1a don bao, don béi, sinh san nhanh,

sb lwong nhiéu, tiép xuc truc tiép véi méi trudng séng. Tan sb bién di thuwong & mic
10°- 107",

Céu 2: Trinh bay sw phin bd cia vi sinh vét trong tw nhién.
1. Hé vi sinh vat trong khdng khi.

* Khong khi khéng phai 1a méi trwérng thuan loi cho vi sinh vat phat trién vi:
- Khéng khi rat nghéo dinh duwéng, tham chi cé chét con 1a chat doc cho vi sinh vat.

- Khéng khi luén bi anh sang mat trdi va cac tia birc xa chiéu lam tiéu diét vi sinh vat.
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- D6 &m trong khong khi luén thay dbi va khéng thich hop cho vi sinh vat ton tai va phat
trién.

- Thanh phan dinh tinh va dinh lwong clta VSV trong khéng khi thay déi theo tng vung,
theo dieu kién khi hau cua cac mua trong nam va con phu thuéc vao nhieu yéu té khac
cta moi trrong.

- Thanh phén‘VSV trong khong khi rat da dang voi hon 100 loai VSV hoai sinh khac
bao gom ca cau khuan, tryc khuan,... Ngoai ra con cé thé gap 1 s6 VSV gay bénh chiu
dwoc sw khé han nhw vi khuan lao, vi khuan bach hau.

* Bién phap:
- Cach ly san pham, vat liéu dé& nhiém ban véi khéng khi.
- Lam thoang khéng khi ctia phong ché bién, bao quan.
- Khir tring khéng khi trwée khi thai va trong qué trinh xt ly hiéu khi.
- Tranh tiép xtc véi nguoi bénh trong qua trinh san xuét, bao quan.
2. Hé VSV trong dét.

Thanh phan dinh tinh va dinh lvong clia VSV trong dat rat da dang do dat 1a moi
trwd'ng song rat tot cho VSV:

- Thirc &n vé co, hivu co tir cac xac dong vat, thwe vat chét va tir phan bon.

- Luvgng nwéc trong dat thda man cho sy sinh trwéng cho VSV vi nwéc trong dat lai 14
dung dich mubi lodng cé nhiéu thire an tbng hop.

- Cac diéu kién khac trong dat nhw Np, O, pH, t° déu ddm bao cho cac VSV phat trién.

- VSV d&c biét nhiéu & |lop dat sau khoang 1 - 125 cm. O 16p trén co nhidu VSV hleu
khi phan giai manh mé cac I6p chét hiru co. Cang xubng sau cang it VSV va cha yéu I3
loai hén hop yéu khi.

- Thanh phan VSV dat rat nhiéu: vi khuan, ndm, xa khuan, tao, nguyén sinh dong vat
trong d6 nhiéu nhat la cac vi khuan gay thoi rira, vi khuan 1én men byrutic, vi khuan
phan giai xenluloza, vi khuan nitrat héa, vi khuan phan nitrat héa,...

- VSV dat c6 tam quan trong Ion trong néng nghiép. Nho cac VSV, céc chat hivu co sé
dwgc vo co hda lam cho cay str dung dwoc. VSV trong dat con cé tac dung quan trong
trong viéc tao chat mun, co dinh N, tw do hoac céng sinh lam giau thém nito trong dat.

3. Hé VSV trong mdi tredng nuérce.

- Nwéc nguyén chat khéng phai 1a méi trwong thuan loi cho VSV phat trién vi né la moOi
treong ngheo dinh dudng. Tuy nhién vi nwdc ludn hoa tan cac chat hiru co va muoi
khoang khac nhau nén VSV lai c6 diéu kién phat trien.
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- Sy phat trién cta VSV trong nwoc phu thude vao t°, pH, néng dd O, trong mai truong
va nong d6 cac chat hoa tan trong méi trwéng, trong d6 quan trong hon ca la lwong cac
chat dinh duwdng cua VSV c6 trong nuéec.

Céu 3: Qua trinh ho hap 1a gi? Cac ki¢u hé hip cua vi sinh vat.
- Ban chét cla qua trinh hé héap:

+ H6 hap la qua trinh oxi hda cac chat hiru co' dé 1am ngudn thu néng lwong cho
VSV.

e Hbé h4p hiéu khi: chip nhan dién t& cudi cung |a oxy phan t.
e HO6 hap yém khi (ki khi): chat hGru co' vira lam nhiém vu cho, vira 1a chat nhan
dién t& cudi cung.
o Hb hép tuy tién
+ Qua trinh hé hap cé sw tham gia cha nhiéu hé enzim phic tap.
- Céc kiéu ho hép:
+ VSV hé hap hiéu khi:

La nhitng loai VSV str dung 6xy tw do lam chat nhan hidro cudi cung trong hau hét
cac trvong hop, nguyén lieu hd hap la glucid nhwng chung ciing coé thé sir dung céc
hop chat hiru co khac nhu lipid, protid, rwou,...

e Trwong hop oxy hdéa hoan toan glucid.

e Trwong hop oxy hoa khdng hoan toan glucid thi nang lwong thu dugc it hon chi
bang 25% cla nang lwgng nay, phan nang lwong con lai la & nhirng hop chat
hiru co trung gian.

e Truwong hop oxy hoa 1 s6 hop chat hitu co khac ciing co thé tao thanh nhing
hop chat hiru co trung gian hoac di téi cung.

Nhing qua trinh oxy héa duoc thuc hién do ho hap hiéu khi cda sinh vat duoc s
dung trong nganh céng nghiép 1én men dé san xuat cac chat nhw acid acetic, aceton,...

+ VSV hé hap yém khi:

La nhirtng VSV hé hap khéng can oxy, hon niva oxy lai 1a chat doc dbi véi chung. Vi
du nhw qua trinh 1én men lactic, chdp nhan hidro cudi cung la acid lactic,... Nhitng qua
trinh 1én men nhuw thé dwoc (ng dung rat réng rai trong céng nghiép héa hoc va céng
nghiép thwec pham.

+ VSV hé hép tuy tién:
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La nhitng VSV c6 thé ho hap yém khi hoac hé hap hiéu khi tly thudc sy c6 mat hay
khéng cla oxy ty do.

Ciu 4: Trung tAm hoat dong clia enzim 1a gi? Co ché twong tic cila enzim va
co chat.
- Trung tdm hoat déng cda enzyme:

+ Trung tam hoat dong cla enzyme |a phan cla phan tlr enzyme tryc tiép két
hop véi co chat, tham gia tryee tiep trong viéc tao thanh va chuyén hda phtre chat trung
gian gitra enzyme va co’ chat dé tao thanh san pham phan ng.

+ O cac enzyme 1 thanh phan, trung tdm hoat dong thuwéng bao gom 1 td hop
cac nhom chlrc nang cda amino acid khéng tham gia tao thanh truc chinh cla sgi
polypeptid. Cac nhém nay cé thé & xa nhau trong mach polypeptid nhwng lai & gan
nhau trong khéng gian, dwoc dinh hwéng xac dinh cach nhau nhivng khodng cach nhét
dinh sao cho chuiing cé thé twong tac véi nhau trong qua trinh xuc tac.

+ O cac enzyme 2 thanh phan, trung tdm hoat déng bao ‘gc‘)m nhém ngoai
(vitamin, ion, kim loai,...) va cac nhéom chirc nang cta acid amin & phan apoenzyme.

+ Trong cac nhom chirc ham gia tao trung tam hoat dong can phan biét 2 nhom:
“tdm xuc tac” (tham gia tryrc tiép vao hoat dong xuc tac clia enzyme) va “mién xuc tac”
(giup enzyme két hop dac hiéu véi co chat).

+ 1 enzyme c¢6 thé c6 2 hay nhiéu trung tdm hoat ddng, tac dung cla céac trung
tdm hoat déng khéng phu thuéc vao nhau.

- Co ché twong tac clia enzyme va co chét:

+ Sy twong (ng vé cau hinh khong gian gira trung tam hoat déng va co chat
dwoc hinh thanh trong qua trinh enzyme tiép xuc véi co chat.

+ Gilra trung tam hoat dong va co chat tao thanh nhiéu twong tac yéu, do do dé
dang bi cat dut trong qua trinh phan (*ng dé giai phdng enzyme va cac san pham phan
ng.

+ 1 sb enzyme c6 trung tdm hoat déng ton tai dwéi dang chwa dwoc hoat hoa
dwgc goi zimogen hoac proenzyme. Co ché hoat héa dwa trén sw pha v& 1 sw lién két
peptid trong phan tt zimogen. Két qua 1a loai bé di 1 vai doan doan peptid cd tac dung
kim ham trung tdm hoat déng ctia enzyme, ddi khi s hoat hda kém theo sw sap xép lai
cac nhom trong ndi tai phan t& enzyme dan téi sy hinh thanh trung tdm hoat dong &
trang thai hoat hoa.

Cau 5: Trinh bay qua trinh nitrat hoa.
Qua trinh oxy hdéa mudi amon thanh nitrat goi la qua trinh nitrat hoa.

* Co ché phan rng:
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Qua trinh nitrat héa xay ra trong tw nhién gém cé 2 giai doan:

- Oxy héa mudi amon thanh nitrit:
2NH3 + 30, = 2HNO, + 2H,0 + 158 kcal

Thwe ra qué trinh ¢6 qua nhiéu dang trung gian, NH3 mat H va nhan 02 dan dan:
NH; — NH,OH — HNO — HN(OH), — HNO,

- Oxy hda nitrit thanh nitrat:
2HNO; + O, = 2HNO3 + 48 kcal.

* Tac nhan VSV.
Qua trinh nitrat hda gém 2 giai doan dwoc thye hién do 2 loai vi khuan khac nhau:
- Vi khuén oxy héa mudi amon thanh nitrit:

+ Nitrosomonas: Vi khuan hinh ciu ho&c bau duc, 1a vi khuadn Gram (-), khéng co6
kha nang sinh bao ttr.

+ Nitrosospira: trwc khuan dau phay, di déng dwoc nhé 1 tién mao, c6 thé bién
dang duorc.

- Vi khuan oxy héa nitrit thanh nitrat:

Nitrobacter: 1a trwc khudn Gram (-) c6 kich thuéc nhd, khdng sinh bao tir. Cac
loai vi khuén nitrat hda co thé st dung dwec CO, lam ngudn thirc an C. Ching khéng
can cac hop chat hivu co cé sdn ma hop chat hivu co con lam Ge ché sy phat trién cla
chung.

* Png dung ctia qua trinh nitrat hoa.

DPéi v&i cong nghiép thwe phdm qua trinh nay khéng chiém phan quan trong nhuw
trong néng nghiép, vi nito' 1a thire &n tét nhat cho cay. Do kha ndng dinh dwéng vo co
nén vi khuan nitrat cé thé séng duwoc & nhirng ché twdng chirng nhw khéng cé thé cé
sy sébng nhw da granit, nui da, ...

Cau 6: Trinh bay qua trinh phan nitrat héa.
1. Qua trinh phan nitrat héa truc tiép

- Co ché phan ung:

Qua trinh phan nitrat hoa truc tiép xay ra dwdi tac dung cia VSV, co thé cé 3 trudng
hop:

+ Kht acid nitric thanh acid nito (Kht* NO3™ thanh NO; ):
HNO3 + 2H — HNO, + H,0
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+ KH® nitrat (NO3™ ) dén NHa:

HNO;3 HNO, + H>,O HNO + H,O NH,OH NH,OH
NHs + H,0

+ Khtr nitrat thanh nito N,:

Diéu nay chi xay ra khi trong nguyén liéu cé CsH1,06 va trong diéu kién ky khi
hoan toan. Khi d6 C¢H1,06 phan hdy tao thanh nang lwgng H,, VSV sé dung nang
lwgng nay va H, dé khir NOz thanh nito’ tw do.

2NO3z + 12H — 6H,0 + N,
- Tac nhan VSV:

Vi khuan gay nén qua trinh phan &ng nitrat hoa tryc tiép gém rat nhiéu loai va hoat
dong manh nhat la: Chromobacterium denitrificans; Pseudomonas fluorescens;
Achmobacter stutzeri; Bacterium pyocyaneum.

Chung la nhitng trwc khuén chuyén ddng manh, khéng cé bao t&, dinh dwéng hiru
co va ho hap tuy tién. Trong diéu kién thoang khi chang dung CO; lam chép nhan hidro
cudi cung, trong diéu kién yém khi ching st dung nitrat Iam nhiém vu nay.

- ng dung cta qua trinh:

Trong néng nghiép, qua trinh phan nitrat hoa lam tbn that dang ké lwong thirc an
trong dat 1am thiét hai cho san xuat néng nghiép.

Trong céng nghiép, qua trinh khir nitrat dén nitrit c6 tdc dung trong san xuéat cac san
pham thit, 1am swon,... Mau dd héng cla cac san phdm nay I1a do hop chét cla nitrit voi
1 chat mau cua thit la mioglobin. D& tao thanh hop chét d6 nguoi ta cho nitrat hodc
nitrit vao thit bam hodc nwéc mudi. Trong trwdng hop dung nitrat, thi d4u tién nitrat
duwoc vi khuan khtr thanh nitrit, sau d6 nitrit két hop véi mioglobin trong thit tao nén mau
dé héng cta san pham.

2. Qua trinh phan nitrat héa gian tiép

VSV chi tham gia giai doan dau khir NOs thanh NO_, giai doan cudi ciing tir NO2
thanh N, do cac phan &rng héa hoc thuan tay gitra HNO, va acid amin:

R-CO-NH; + O=N-OH — R-COOH + N, + H,O
NH.4Cl + HNO; — N, + HCI + H,0
R-NH; + HNO, — R-OH + N, + H,0O

Trong qua trinh nay vi khuan chi tac dung gian tiép la 1am cho hinh thanh acid nito,
cac acid amin va cac amino.
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Débi v&i ndng nghiép qua trinh phan nitrat hoa gian tiép khoéng cé tam quan trong lon
l&m vi v6i tac dung nay phai tién hanh trong méi trwdng axit ma hau hét dat trong trot 1a
c6 phan tng kiém.

Cau 7: Nwdc thai la gi? Phan loai nuwdéc thai.
- Nwéce théi,lé nwdc da qua st dung vao cac muc dich nhw sinh hoat, dich vy, twoi tiéu
thay lgi, ché bién céng nghiép, chan nuéi, ...
- Phan loai nwdc thai:

Théng thwdng nudc thai dwoc phan loai theo ngudn gbe phat sinh ra ching. Véi
cach phan loai nay nwéc thai dwoc chia thanh:

+ Nwdc thai sinh hoat: 1& nwéc thai tr khu dan cw bao gdm nwéc sau khi st
dung tir cac hé gia dinh, bénh vién, khach san, trwdng hoc, co quan, khu vui choi giai
tri.

+ Nudc thai cong nghiép: nwdc thai tlr cac xi nghiép san xuat cong nghiép, thi
cbng nghiép, giao théng van tai.

+ Nwoc tham qua: 1a nudc tham vao hé thong 6ng bang nhiéu cach khac nhau,
qua I&p khép noi, cac ong cod khuyét tat hodc thanh cua ho ga hay ho xi.

+ Nwéce thai tw nhién: nwdc mwa dwoc xem la nwdc thai tw nhién.

+ Nwéc thai dé thi: chat 16ng trong hé thdng cdng thoat nwéc thai cta thanh phé.

Céu 8: Chat thai rin 1 gi? Nguon phat sinh chat thai ran.
- Chét thai ran |a chat thai & dang ran hodc dang bun la cac chat dwoc thai ra trong sinh
hoat, trong qua trinh san xuat, dich vu hoac trong cac hoat déng khac.

- Nguén phat sinh chét thai ran:
Chét thai ran phat sinh cht yéu tir cac ngudn sau:

_ + Tw khu dan cu: bao gbm cac ho dan cw tap trung, nhitng hé dan cw tach roi.
Nguon rac thai cha yéu la: thyec pham dw thira, thay tinh, go, nhwa, cao su,... , con co 1
sO chat thai nguy hai.

_ + Tt cac hoat dong thwong mai: quéy hang, nha hang, cho, khach san,... Cac
nguon thai cé thanh phan twong tw nhw doi v&i cac khu dan cw (thwe pham, giay,...).

+ Cac co quan, cong s@: trvdng hoc, bénh vién, cac co quan hanh chinh: lvong
rac thai twong tw nhw doi véi rac thai dan cw va cac hoat déng thwong mai nhwng khoi
lwong it hon.

+ Tl xay dung: tir cac hoat dong xay dwng méi nha clia, cau cong, stra chira
dwong xa, d& bo cac cong trinh cii. Chat thai mang dac trung riéng trong xay dwng: sat
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thép vun, gach v&, cat séi, bé téng, cac voi vira, xi mang, cac d6 dung ci khéng dung
nda.

+ Dich vy cdng cong, khu vui choi: vé sinh dwong xa, chinh tu cac cong vién, bai
bién,... Rac thai bao gom cé rac, rac thai tr viéc trang tri dwo'ng pho, rac sinh hoat.

+ Cac qua trinh xr Iy nwéc thai: tie qua trinh x& ly nwéc thai, cac qua trinh xa ly
trong cong nghiép. Nguon thai la bun,...

+ Tw cac hoat déng san xuét codng nghiép: bao gdm chét thai phat sinh t cac
hoat dong san xuat cong nghiép va tiéu tha cong, qua trinh dét nhién liéu, bao bi déng
g6i s&n pham,... Chat thai bao gdm cac chét thai rdn cong nghiép nhw: xi, bui, bun, ba
thai trong qua trinh san xuét. Ngudn chét thai con bao gébm 1 phan t» sinh hoat cla
nhan vién hoat déng.

+ Tl cac hoat dong san xuat néng nghiép: nguén chat thai chi yéu tr cac canh
ddng sau mua vu, cac trang trai, cac vuwdn cay,... Rac thai chu yéu |3 thwc phdm duw
thtra, phan gla suc, rac ndng nghiép, cac chéat thal ra tor trong trot, tv qua trinh thu
hoach san pham, ché bién cac san phdm néng nghiép, bao bi thubc trir sau, phan
bon,.

G6i 20 diém

Céu 1: Trinh bay dic diém hinh thai, ciu tao ciia nAm men.
* D&c diém hinh thai:

- Nam men thwong c6 hinh cau hodc hinh bau duc, 1 s6 loai c6 dang hinh que
va 1 s6 hinh dang khac. 1 sb loai nAm men sau khi phan cét bang phwong phap nay
choi, té bao con khong roi khoi t& bao me va lai tiép tuc moc chdi lam cho nAm men ¢6
hinh thai gibng cay xwong réng.

- Nam men co kich thwéc tir 4 - 20um, tham chi 25um. Trong d6 chiéu rong té
bao thuwong la 3 - 5um va chiéu dai la 5 - 10pm hoac hon nlra. Kich thwdc nay ciling
thay doi nhieu tuy thudc loai, giong va dieu kién cia méi tredng song.

* CAu tao:
1.Mang t& bao nAm men.

- Thanh té bao ndm men dwoc cau tao bdi 2 I&p phan tlr bao gdm 90% la hop chét
glucan va mannan, phan con lai la protein, lipid va glucozamin.

- Trén thanh t& bao ndm men cé nhiéu 16 nhd, qua cac 16 nay chét dinh duéng duoc
dwa vao trong té bao va cac san pham trao doi chat dwoc thai ra ngoai méi trwdng
Xung quanh.
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- Thanh phan héa hoc ctia mang té bao ndm men khéng giéng nhau, tiy thudc vao dac
tring cla loai va toc dé phan cat cla té bao.

- Chlrc nang ctia mang té bao: bao vé hinh thai té bao, duy tri ap suat tham thau bén
trong té bao va gop phan diéu hda cac qua trinh trao doi chat.

2.Mang nguyén sinh chét clia té bao nAm men.
- Mang nguyén sinh chat clia t& bao nam men cling nam ngay bén duéi I6p thanh té
bao, day khoang 8 nm va co cau tao twong ty mang guyén sinh chat cua te bao vi
khuan.

- Chtrc nang clia mang nguyén sinh chat: chli déng diéu hoa viéc hap thu cac chat dinh
dwdng vao té bao.

- Nguyén sinh chat cta té bao nam men 1a 1 hé thong keo cau tao bai protid, lipid,
polisacarid, mudi khoang va nwéc véi dd nhét kha cao (gap 800 lan d nhét clia nwéc).

- Tinh chét clia nguyén sinh chat tuy thudc vao tudi va diéu kién nudi ciy cua té bao.
- Riboxom:

+ Riboxom & nam men c6 2 loai. Loai 80S nam trong té bao chat, 1 s6 khac gan
v(yi mang té bao chat - loai nay cé hoat tinh téng hop protein cao hon. Loai 70S thuéng
nam trong ty thé.

+ Chlrc ndng: téng hop protein cho té bao.
- Ty thé:
+ C6 hinh bau duc dai, kich thwéc khodng 0,2 - 0,5um va 0,4 - 1um.

+ Dwoc bao boc béi 2 I6p mang cau tao bdi protein, lipid va trén cac 1&p mang
c6 vb so cac hat nhé goi la hat co ban (oxixom).

+ Hinh dang va kich thudc ty thé ciia nam nem thay ddi phu thudc vao diéu kién
nudi cay va trang thai sinh ly cta té bao.

+ C6 4 chire nang:
e Thuwc hién cac phan (rng oxy héa giai phong dién td.
e Chuyén dién t&r qua chudi cac hop chéat tham gia vao viéc tdng hop ATP.

e Tham gia vao viéc giai phong nang lwong tv ATP va chuyén nang lwong dé
thanh cac dang nang lwvong khac cung cap cho té bao st dung.

e Tham gia vao qua trinh téng hop protein, photpholipid, acid béo va 1 sé6 men.

- Khéng bao (Vacuole):
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~ + Té& bao ndm men cb 1 khdng bao kha Ién hodc nhiéu khdng bao nhé c6 chira
day dich té bao gom cac chat hiru co & trang thai keo ( protid, lipid, glucid va enzym) va
cac chat dién phan & dang hoa tan ( Na, K, Ca, Mg,...).

+ Lwong khong bao thay dbi tiy theo tudi va trang thai sinh ly ca té bao.

+ Chirc nang clia khdng bao: diéu hoa ap suét tham thau trong té bao, 1a noi xay
ra cac qua trinh oxy héa khtr va la noi tich Ity nhieéu chat dinh dwéng khac nhau.

+ Trong khdng bao ctia nAm men con ¢é cac hat volutin ¢6 cau tao twong tw nhw
volutin cta vi khuan , xuét hién trong nhitng diéu kién nhét dinh, dac biét Ia khi ndm
men sbng trong méi trwdng giadu hidrat cacbon va photphat vé6 co. Chic nang cuia
volutin Ia tham gia vao qua trinh diéu hoa qua trinh sinh trwdng, phat trién cla té bao va
la 1 chét dy tri¥ cha té bao.

3.Nhan té bao nAm men.
- MGi t& bao nAm men cd 1 nhan hinh tron hodc hinh bau duc.

- Hinh dang va kich thuwéc cda nhan cé thé thay doi phu thudc vao tudi va trang thai
sinh ly ctia té bao nam men.

- Nhan cia ndm men c6 céu tao béi protein, AND, ARN va nhiéu enzym.

- Chirc nang cda nhan: quyét dinh tinh di truyén va tham gia diéu khién tat ca moi hoat
dong soOng cua té bao nam men.

- Nhan co chira nhiém sdc thé, cé qua trinh gian phan khi sinh san va déi khi cling c6
thé phan cét theo kiéu trwc phan. Sé lwgng nhiém séc thé khac nhau tuy loai.

Céu 2: Trinh bay dic diém hinh thai, cu tao ciia nAm moc.
- Bac diém hinh thai:

+ Né[n méc cé dang h’inh soi phan nhanh ho&c khéng phan nhanh. Méi soi dwoc
goi la 1 khuan ty hay 1 sgi nam.

+ Soi ndm coé kich thuwéc bé day dwong kinh tr 1 - 10pum hodc 20um, chiéu dai
co khi lén t&i vai chuc cm.

+ C6 2 loai khuén ty:

e Khuén ty khi sinh: phat trién trén bé& mat moéi trwong.

e Khuén ty dinh duwéng (khuan ty co chét): &n sau vao trong méi tredng.
+ Nam méc phat trién sé tao thanh hé soi nAm mébc hay con goi 1a khuén ty thé.
+ Khuén lac c6 kich thwéc té bao tr 5 - 10 mm.

- CAu tao:
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+ Thanh té bao: ciu tao bdi vi soi kitin cé dwdng kinh tir 15 - 25 nm va cé hoac
khong cé xenluloza.

+ Chét té bao: chiva lwdi ndi chéat, khdng bao, ty thé, riboxom va hat dw triv (
glucogen va lipid).

+ Nhan: té bao ndm mébc ¢é 1 nhan hodc nhiéu nhan hinh ciu hay hinh bau duc
v&i mang doi phospholipid va lipid day 0,02um, bén trong chira ARN va AND.

- Céu tao phan ngon clia sgi nam:

+ Dinh sgi nam 1a chop nam khong tang trwdng va co tac dung bao vé phan
ngon, day la phan chat nguyén sinh thanh méng, khéng cé nhan, it co quan ti.

+ Dwéi thanh méng 1a phan tao ra mang té bao.

+ Dwéi mang té bao la phan tang trwdng co vai trd quyét dinh trong s tang
trwdng va phan nhanh sgi nam. Phan nay chira nguyén sinh chat va nhan, nhieu co
guan tér, enzim, acid nucleic.

+ Phan thanh ctng (phan thanh thuc), bat dau tw phan nay cham dut sy ting
trwdng cdia soi nAm. Phan nay té bao co thanh day, chac chan.

Céu 3: Qua trinh van chuyén céc chat dinh dudng qua mang té bao dién ra
nhw thé nao? Céc yéu to anh hwéng dén sy hip thu thirc dn ciia té bao VSV.
* Qua trinh van chuyén cac chat qua mang té bao

- Van chuyén thu déng — khuéch tan tw nhién — khuéch tan xdc tién:

+ Céac phan ttr chat hoa tan di qua mang nho sw chénh Iéch vé nong do (trong
trwd'ng hop cac chat khéng dién phan) hay nh& sy chénh 1éch vé dién thé (trong trudng
hop cac ion) & 2 phia cia mang.

+ Van chuyén thu déng khéng can nang lwong cda té bao.

+ Co ché: chi c6 nwdc, O, va CO; la nhivng phan to rat nhd mai thueng dwoc
van chuyén qua mang bang phwong thirc khuéch tan thu dong. 1 sé chat dwoc khuéch
tan bang phwong phap khuéch tan xuc tién - van chuyén thu déng nhd pecmeaza: cac
chét hoa tan lién két 1 cach thuan nghich vao 1 vi tri dic biét trén phan tr pecmeaza
nam & bén trong mang (cé thé & cac 16 ciia mang té bao). Phirc hop “pecmeaza - chét
hoa tan” dwec van chuyén theo ca 2 phia ciia mang nho sw chénh léch vé ndng d6 clia
1 chat tan.

- Van chuyén cha dong:

+ Sy van chuyén chut dong la loai phwong thirc van chuyén cac phan tlr chéat
hoa tan t&i noi c6 ndng dé cao hon, tirc la ngwoc lai voi gradient nong do.

+ Van chuyén chi déng can ndng lwong ATP cua té bao.
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+ Co ché: cd ATP cung cép nang lwong, pecmeaza bj chuyén thanh Pi bét
hoat & phia trong mang va cé ai luc rat thap dbi voi cac chat hoa tan (S). Sau khi S
dwoc tach khdi phirc hop PS va dwoc chuyén vao té bao chét thi Pi lai dwoc hoat hoa
lai va chuyén thanh pecmeaza hoat déng (P) & phia ngoai ctia mang nh& 1 phan &ng
cung cép nang luvong.

* C4c yéu td anh hwéng dén sw hap thu thirc an cua té bao VSV:
- Tinh ch&t thAm thAu cGa mang té bao VSV.
- Sw chénh l&éch vé ndng dé ctia cac chat hoa tan trong va ngoai mang té bao.

- Tinh chat cla cac chat dinh dwdng bao gom: kich thwdc, cau tao phan t&r, mirc do
phan ly ion va kha nang hoa tan cta cac cau t& thirc an co6 trong moi trwong.

Céu 4: Su sinh truwéng va phat trién ciia VSV trong diéu kién nudi cay tinh
trai qua cac giai doan nao?

Qua trinh sinh tredng va phat trién cla té bao trong nudi cay tinh ludn tuan theo 1 quy
luat nhat dinh va chia lam 4 pha ndi tiép nhau:

1. Pha mé& dau (pha tiém phat):

- Pha nay tinh ttr luc bat diu ciy dén khi VSV dat dwoc téc do sinh trwdng cuc dai.
Trong pha nay té bao chwa phan chia (nghia la chwa c6 kha nang sinh san), nhung thé
tich va trong lwong té bao tang l&én rd rét do qua trinh téng hop cac chat (proteln
enzim,...) dién ra manh mé. D6 dai cta pha nay phu thudc trwdc hét vao do tudi cta
éng giéng va moéi trwedng (t& bao cang dai thi dd dai cta pha cang I6n).

- Giai doan nay thwong kéo dai 3 - 4 gio c6 tac dung dé té bao thich &ng v&i moi
trwdong dinh dwdng va sinh tong hop cac chat can thiét cho co the.
2. Pha logarit (pha ldy tién):

- Trong pha nay, VSV phat trién va sinh tredng theo Iy thira. Kich thwéc cla té bao,
thanh phan hoéa hoc, hoat tinh sinh ly néi chung khong thay doi theo thoi gian. Té bao (o
trong trang thai dong hoc va dwgc coi la nhirng “té€ bao tiéu chuan”.

- Giai doan nay thuworng kéo dai 5 - 6 gier dén 10 - 12 gio thy ting trudng hop.
3. Pha 6n dinh (pha can bang):

- Quan thé té bao & trang thai can bang dong hoc, sb t& bao méi sinh ra bang sé té bao
cii chét di. Nhu thé sb lwong té bao va sinh khdi t& bao khéng tdng ma ciing khong
giam di. Téc d6 sinh trwdng sé phu thudc vao néng dd co chét, khi gidm néng d6 co
chét, tbc do sinh trwdng cla té bao ciing gidm, do dé viéc chuyén tir pha logarit sang
pha 6n dinh dién ra dan dan.

- Nguyén nhan ton tai cha pha nay la do sw tich ldy cua cac san pham doc clia sy trao
doi chat nhw rwgu, cac acid hiru co va do chat dinh duwdng. Lwong sinh khoi dat dwoc
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trong pha én dinh goi 1a hiéu suét hodc san luong, né phu thudc vao tinh chat va sb
lwong cac chat dinh dwéng st dung va diéu kién nudi cay.

- Giai doan nay thwdng kéo dai 1 vai gior dén 1 vai ngay tuy diéu kién méi trudng.
4. Pha tr vong:

- Trong pha nay so luvong té bao co kha nang song giam di rat nhanh theo Ity thira
(mac du so luvgng té bao tong cong cd thé khong giam). Nguyén nhan cua pha nay la
do 2 yéu to:

+ MAi triedng bi can thiee an.
+ M6i trerng bi nhiém ddc do cac san pham trao dbi chat cua té bao.

- Giai doan nay thuwdng kéo dai tir 2 - 3 ngay dén hang thang.

Céu 5: Trinh bay co ché tac dung ciia cic yéu t6 ngoai canh 1én té bao VSV.

- V&i tac dung téi thiéu, VSV bat dau sinh trudng va mé dau cac qua trinh trao dbi chét.
Véi tac dung tdi thich, VSV sinh trwdng véi tbc d6 cuc dai va biéu hién hoat tinh trong
trao dbi chét, trao ddi nang lwong lon nhét. V&i tac dung cwe dai, VSV ngirng sinh
trwdng va bi tiéu diét.

- Anh hwéng cta cac yéu td6 méi trwdng 1&n VSV c6 thé la thuan loi hodc bt Igi. Anh
hwdng bét loi s& dan dén tinh trang (¢ khuin hodc sat khuan. Tac dung trc khuan cia
yéu t& moéi trworng sé lam té bao ngirng phan chia va néu loai bd yéu té nay khdi méi
trwdng VSV lai tiép tuc sinh trwdng va phat trién. Khi c6 mat cla chat sat khuan, VSV
ddng thdi ngirng sinh trwdng, ngirng phat trién va chét nhanh chéng.

- Tac dung khang khuan cla cac yéu té bén ngoai chiu anh hwéng cla 1 sé diéu kién
sau:

~ + Tinh chat va cuong do tac dung cta ban than yéu t6 (nhiét do, liéu luveng tia
chiéu tang hoac giam, nong dé héa chat cao hay thap,...)

+ Péc tinh cla co thé (d&c tinh loai, trang thai sinh ly cha té bao,...)

+ Tinh ché't cua mdi trwong (mbi trwong c6 do nhdt cao hoac mdi trwdng co
chtra cac hop chat hiru co lam yeu tac dung cda cac yéu to bén ngoai, con nhiét do
tang hoac pH thay ddi thi anh hwdng ngwoc lai).

- Cac yéu t6 bén ngoai tac dong 1én té bao VSV va gay nén nhirng bién dbi quan trong
sau:

+ Pha hy thanh té bao: Mot s6 chat nhw men lizozim c6 kha nang phan hay
thanh té bao vi khuan dan déen hinh thanh cac té bao tran va deé bi tiéu diét.
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+ Bién dbi tinh tham clia mang té bao chat: Cac chat oxy hoa, cac chat khir, cac
regu, phenol, cac chat riva tong hop, cac mudi va 1 so chat khang sinh co tac dung
khang khuan la do ching tac dung Ién thanh phan cuta té bao chat.

+ Thay déi tinh keo cla nguyén sinh chat: Nhiét d6 cé tac dung lam bién tinh
protein va lam chung déng tu. Hoac do kha nang kh&r nwéc cac alcool, ancohol ciing
lam doéng tu protein.

“+ Kim ham hoat tinh cia men: Cac men khac cé thé bi bat hoat khi lién két véi
cac yéu to kim loai nhw thiy ngan.

+ Huy hoai cac qua trinh sinh téng hop: Duéi tac dung cia 1 sé chét
antimetabolistes (chat chong trao doi) qua trinh sinh tong hop bi trc ché.

Ciu 6: Néu cdu tao va vai tro ciia ATP trong phan ng hoéa sinh.
1. CAu trac:

M&i phan tir ATP gém 3 thanh phan hay con goi la 3 dwdi don vi.

- Thanh phan thtr nhat: 1a dwong 5C goi la riboza, dwoc dung lam b khung dé gan 2
thanh phan khac vao.

- Thanh phan thee 2: 1a adenine. Adenine la mot bazo' nito ¢d chira 2 nguyén t&r N &
trong phan t&r. MOi nguyén t&r N trong vong c6 chira 1 cap dién tr khong phan chia nén
c6 kha nang hut proton.

- Thanh phan th( 3: 1a 3 nhém phosphate lién két véi nhau thanh 1 chudi; lién két gitra
cac gbc phosphate 1a lién két kiéu anhydrid (Lohmanm) nam théng hang.

Hai lién két ddng hoa trj ni 3 gbc phosphate nay véi nhau dwoc goi la lién két cao
nang.

+ Do Iwc tinh dién gilra cac gb6c phosphate lam cho cac lién két cao néng khi bi
thay phan thi giai phong ra nhieu nang lwong.

+ Lién két phosphate cao nang c6 dac diém la mang nhiéu nang lvong nhung lai
c6 nang lvgng hoat héa thap nén dé dang bi pha v& va giai phéng nang lvong.

+ Tuy thudc vao lién két nao trong sb cac lién két cao nang cta ATP bj dit ma
phan (rng cé thé xay ra 4 kha nang sau:

o Chuyén nhém phosphat cudi cuing tao ra ADP.
o Chuyén hai nhém phosphat cudi cung tao ra AMP.
o Chuyén AMP va thai ra pirophosphat.

o Chuyén adenozin va tao pirophosphat tir hai nhém phosphat cudi va
phosphat v6 co ttr nhdm phosphat th&r ba cia ATP.PPP.
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2. Vai tro cua ATP.

- ATP la hop chét giau nang lwong ton tai trong co thé séng. ATP dap (ng dwoc nhu
cau nang lwgng cda hau hét cac phan rng sinh héa trong co thé.

- Phan (ng ctia ATP co thé xay ra 4 kha nang. ATP tac dung Ién da s6 céac phan (ng
trao doi chat.

- ATP la chat mang phosphat va nang lwong trong chudi hé hap va duong phan. N6 co
vgi trd hoat hoa axit amin, hqat hoa axit béo, hoat hdéa nucleotit...doi véi cac qua trinh
tong hop va phan giadi cac chat nay.

- ATP con gitr vai tro |a chat gay ra sy bién déi nang lvong, ATP c6 thé chuyén nang
lweng dang tinh cla cac lién két hoa hoc thanh néang lwong dang déng, nghia la néang
lwong kich thich cac phan t&r cé thé phan &ng véi nhau.

- ATP con c6 chirc ndng sinh hoc tripc tiép trong hién twong co co, tham gia truc tiép
van chuyén ion, tham gia vao cac qua trinh hap phu khac nhau.

- ATP 1a 1 chét ché bién va van chuyén nang lvong. ATP duwoc tao thanh tir qua trinh
phan gidi cac hop chat hivu co khac nhau nhw oxi héa trong ti thé, dwéng phan, 1&n
men, quang hop,...Nguwoc lai ATP ciing la chat cung cap ndng lwong cho qua trinh téng
hop cla co thé sinh vat.

Céu 7: Trinh bay qua trinh ddng héa dam va c6 dinh nito phén tir.
* Qua trinh ddng héa dam:

- Péng héa dam vd co la qua trinh bién dbéi tvr dang nito vd co (mudi nitrat, mudi
amon,...) thanh nito hiru co (nito cé trong axit amin, protein,...).

- Qua trinh nay dwoc thwe hién béi thue vat va 1 sé VSV.
* Qua trinh ¢ dinh nito phan to:

- C6 dinh nito phan t&r 1a qua trinh VSV khtr N2 thanh NHs dwéi sw xuc tac cla enzyme
nitrogenaza. Sau do, NH; c6 thé két hop véi cac axit hiru co dé tao thanh cac acid
amin va protein.

- Qua trinh ¢b dinh phan t&r N c6 tac dung rat I&n dén doi séng cla sinh vat trén trai
dat. Vi con ngwdi va dong vat chi st dung dwoc dam hiru co (acid amin, protid), thuwc
vat chi st dung dam vé co (mubi amon, mu0| nitrat), con trong khong khi chi l1a nhirng
phan t&¢ dam nito phan t& N2. Qua trinh ¢6 dinh nito phan tr gilp cho doéng vat va thyc
vat c6 kha nang s dung ngudén dam N khdng 16 trong khi quyén.

- C6 2 loai VSV cb dinh Ny:
1. VSV cb dinh N, séng tw do:
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+ GOm cac VSV sbéng thudc 3 ho: Azotobacteraceae, Bacillaceae,
Enterobacteraceae.

+ Dya vao nhu cau O c6 thé phan biét VSV ¢6 dinh dam séng ty do trong dat
trong 2 nhédm: nhém hiéu khi va nhom ki khi.

+ Azotobacter |a vi khuan séng tw do, hé hap hiéu khi, khdng cé bao tir, té bao
hinh trirng, thwdng sinh chat nhdy ngoai bao, sinh trwdng nhanh, catalaza (+).
Azotobacter dung nito' clia khong khi dé bién thanh hop chét nito ciia co thé sbng. Khi
sbng trong médi trwdng cé day da thirc an nito vd co hay hivu co thi tac dung cd dinh
nito sé rat thAp hodc khong cé. Azotobacter thich hop véi diéu kién hiéu khi vira phai
va pH trung tinh hodc hoi kiém. Chi Beijerinckia cling la loai vi khuan hiéu khi cé dinh
N> nhwng ¢6 kha nang chiu thua cao hon nhiéu so v&i Azotobacter.

+ Nhém VSV ki khi séng tw do thudc chi Clostridium, dac biét la loai
C.pasteurianum c6 hoat tinh ¢b dinh N, cao hon cac loai khac thudc chi nay. Tac dung
cb dinh nito phan t&r cia cac loai thudc chi nay thdp hon Azotobacter rat nhiéu va phan
bd roéng rai hon nén ngudn nito ching cb dinh trong dét rat quan trong.

2. Céc vi khuan cb dinh nito cdng sinh:
+ Vi khuan nét san ho dau:
e VSV ndt san Ia Rhizobium thudéc ho Rhizobiaceae.

e Déc diém: cac vi khudn nay cé kich thwéc khoang 0,5 - 0,9 x 12 - 13um. Hinh
thai thay dbi tuy theo giai doan va diéu kién sinh trwuéng. C6 kha nang di dong
nh& 1 - 7 tién mao, khéng sinh bao tlr, gram am. Khi phat trién trén méi trwong
c6 chtra hydrat cacbon thwdng tao thanh kha nhiéu chat nhay, ngoai bao cé ban
chét polysacarit, hé hap hiéu khi, nhiét d& thich hop 25 - 30°C, pH thich hop 0,6
- 8,5ty I& GX trong ADN 1a 59,1 - 65,5 %. Khuan lac khéng mau hodc mau trang.

e Mdi quan hé cong sinh: Khi ¢ dinh trong not san cay ho dau, cac vi khuan
Rhizobium hap thu nito khong khi cung cap ngudn nito' v co cho cay va cay dau
cung cap cho chiing ngudn glucid do cay hap thu dwoc trong dat.

+ Céc loai vi khuén cdng sinh khac:

e Cac vi khuan sbng cong sinh trong ré clia 1 s loai cay nhiét doi: Rhizosphere,
chung bao gom cac loai Azotobacter, Beijerinckia, Derxia, Azospirillum.

e Vi khuén lam cé dinh nito cong sinh: Anabaena asollae cdng sinh trong béo hoa
dau. Béo hoa dau (Azolla) dwoc dung lam phan xanh, lam th&c an chan nuébi.
Toan bé lwong nito trong protein cla béo la dwoc cd dinh tir khéng khi nhd cac
vi khuén lam séng cong sinh nay.

Cau 8: Trinh bay co ché, tac nhan cua qua trinh amon hoa.
1. Qua trinh amén hoéa uré.

Hoc, hoc nira, hoc mai. Page 18



[DE CUONG CHUONG TRINH DAI HOC]

* Co ché: uré dwdi tac dung clia enzym ureaza trong té bao VSV sé& thiy phan thanh
muoi cacbonat amon, mudi nay khéng bén, dé bi phan giai tao thanh NH3, CO, va H,O
theo phwong trinh sau:

CO-NH; + 2H,0 — CO-0OH + 2NH3; — (NH4)QCO3

(NH4)2CO3 — 2NH3; + CO, + H,O

* Tac nhan: R4t nhiéu ching vi khuan thudc ho cau khuan (Coccaceae) va truc khuan
(Bacillaceae). Nhiéu loai nam moc va xa khuan cling c6 kha nang phan giai uré.

2. Qua trinh amén hoa protein.

Qua trinh phan hay va chuyén hoa cac hop chét hiru co (protein) dé tao ra NHs
cung cap dinh dwdng cho cay trong dwéi tac dung cua cac loai VSV duwoc goi la qua
trinh amon héa protein.

* Co' ché: qua trinh phan giai protein dwdi tac dung ctia enzim phan giai cé trong té bao
VSV c6 thé chia lam 3 giai doan:

- Giai doan 1: phan giai protein thanh cac acid amin dwéi tac dung cua enzim
exoproteaza.

Protein dwoc phan giai va phan hiy dwéi tdc dung cla enzim proteaza do VSV tiét
ra ngoai moi trwdng (do dé con dwoc goi la cac enzim eczoproteaza). Sy thiy phan
tién hanh dan dan va tao thanh nhiéu sadn pham trung gian. Cac acid amin |a san pham
cudi cung cla sw thay phan do.

Protein Protid don gian Pepton Polipeptid Peptid
Acid amin

- Giai doan 2: Chuyén héa axit amin bén trong té bao VSV.

Cac acid amin dwgc tao thanh do qua trinh thiy phan sé khuéch tan vao té bao
VSV dugc phan hay tiép theo bang cach khtr nhém amin hoac khir nhém cacboxyl
hoac dong thoi khir ca 2 nhém dé hinh thanh NH3, CO; va cac hop chat hiru co twong
rng.

+ Phan &ng kh&r amin c6 kém theo qua trinh decacboxyl héa hoac khéng:
. Khr amin bang cach thay phan.
. Khr amin bang cach oxy héa (trong diéu kién hiéu khi).
. Khr amin bang cach khir hydro (trong diéu kién yém khi).

. Khr amin do mat NHs true tiép (kh(r amin ndi phan ti).
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+ Phan &ng chuyén amin.

Phan (rng chuyén amin 1a phan (rng trao ddi git’a nhém amin cla acid amin véi
nhém cacboxyl cta xetoacid. Bang cach chuyén héa nay, hau hét cac acid amin (triy
lizin, treonin, arginin) déu cé thé chuyén nhém amin cia minh cho acid xetoacid dé tao
thanh acid amin, xetoacid lai cé thé nhan nhom amin dé tao thanh acid amin twong
ng.

- Giai doan 3: Chuyén héa cac hop chéat hitu co dwoc tao thanh do sy phan gidi
axit amin.

Cac hqp chéat hivu co dworc tao théqh do su phan giai so b cac acid amin nhuw trén
sé dugc tiep tuc chuyén hoda, s chuyén hda nay tuy theo loai VSV va diéu kién moi
trwo'ng ma rat khac nhau:

+ Trong diéu kién hiéu khi: cac hop chéat hiru co dwoc tao thanh sé& duwoc oxy
hda va vo co hdéa hoan toan thanh cac cau tl¢ co ban cua protid nhw NH3, CO,, H,0,
H,S, H3PO,.

+ Trong diéu kién yém khi: cac san pham do6 khong dwoc oxy hoa hoan toan,
nhw vay trong moi truc‘rng,sé tich tu nhiéu axit hiru co, rweu, amin trong d6 cé nhiéu
chat gay mui khé chiju va rat doc.

* Tac nhan:
- Vi khuén hiéu khi:

+ Bacillus mycoides: rat phé bién trong dat, la nhirng trec khuan khong lon 1am, co
bao t&r hinh bau duc, khi phan huay protid khéng tao thanh H,S, trén rpéi trwong dac
ching tao thanh nhixng khuén lac d&c biét gibng nhw khuan ty thé cta nam.

+ Bacillus mezentericus va Bacillus megathericum: la nhirng tryc khuér] co tién
mao xung quanh, cd bao t& hinh bau duc, té bao khong Ion lam va thudng xep thanh
chudi, c6 hinh thanh H,S khi phan giai protid.

+ Bacillus subtilis: rat phd bién trong tw nhién va gay nén sw phan giai protid rat
manh. No la triec khuan co 2 dau tron, bao t&r hinh bau duc, thwong phat trién trén xac
thwe vat, rom ra nén cé tén la trwc khuan cé kho.

+ Pseudomonas fluorescens: la truc khuan cé kha néng sinh bao t, di dong dwoc
nh& tién mao & dau, khi phan giai protid tao sac t6 mau vang luc.

~ + Cromobacterium prodigiosum: la triec khuan khong bao tir, co thé hinh thanh sac
t0 mau do, khuan lac cua vi khuan nay tréng giong vét mau.

- Vi khuan ho hép tuy tién:

+ Proteus vulgaris: la truc khuan nho, khong sinh bao t&, chuyén dong rat manh,
c6 kha nang thay déi hinh dang va kich thwéc trén nhirng méi trwdng thirc an khac
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nhau, khi phan giai protid ching lam cho méi trwdng tré nén kiém va sinh rat nhiéu H,S
va indol.

+ Bacterium coli: la trwc khuan dai trang, ludn c6 trong rudt nguoi va doéng vat roi
di vao dat, nwéc va vao phan. Chung la nhirng trwc khudn ngan, chuyén déng duorc,
khéng cé bao t&r, khdng cé kha ndng phan gidi protid nguyén ma chi phat trién trén san
pham thay phan protid. Trong diéu kién yém khi ching gay nén sw 1&n men lactic dac
biét.

- Vi khuan yém khi:

+ Bacillus putrificum: Ia trwc khuén nho, c6 bao t&r twong déi lon & 1 dau, khong co
kha nang Ién men glucid, khi phan giai protid tao thanh nhiéu khi.

+ Bacillus sporogenes: khac vai loai trén, ching c6 kha nang Ién men glucid, khi
phan giai protid tao thanh nhieu H,S.

- Ngoai cac loai vi khuan néi trén con c6 cac xa khuan, nAm mébc Penicillium,
Aspegillus, Mucor, Tricoderma cling cé kha nang phan giai protid manh mé.

Cau 9: Trinh bay co ché, tic nhan va vai tro rng dung cia qua trinh Ién men
ruQu.
- Co ché:

+ Qua trinh I&n men rwou la qua trinh chuyén héa dudng glucoza thanh ruou

etylic va CO,, dong thoi lam san sinh ra 1 s6 nang lwgng xac dinh dwoi tac dung cia hé
thong enzim clda 1 sO VSV.

Phwong trinh tbng quat:
CsH1206 + 2ADP + 2H3P04 — 2C;HsOH + 2CO; + 2ATP + 2H,0.
CHsCOOH CO; + CH3sCHO
CH3CHO + NADH* + H* CHsCH,OH + NAD*

+ Duong cung véi chat dinh dudng khac dwec hap thy trén bé mat va sau d6
khuéch tan qua mang ban thAm vao bén trong té bao ndm men, trdi qua qua trinh
duwong phan va budc cudi cung clia qua trinh 1én men 1a sy chuyén hoéa acid pyruvic
thanh rwou etylic va CO,. Do anh hwéng clia enzim decacboxilaza, acid pyruvic bi kht
tao thanh khi CO, va andehit acetic, sau d6 hop chét nay bj khir thanh rwou etylic dudi
tac dung xuc tac clia enzim alcooldehydrogenaza ciia nAm men.

- Tac nhan:

Tac nhan chinh cua qua trinh 1én men rwou la ndm men Saccharomyces
cerevisiae, ngoa| ra nAm méc Mucor va 1 so vi khuan ciing c6 kha nang nay. Trong
céng nghiép san xuat rwou, bia, banh mi m0| nganh s dung nhirng chung nam men
nay khac nhau. Trong diéu kién yém khi, nAm men c6 kha nang chuyén duwdng thanh
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etanol va CO, mot cach hop thirc. Ngoai ra nam men con co kha nang tao ra cac enzim
ndi bao (endofermen) tién hanh xuc tac bén trong té bao. Nhw vay sy phan gidi dwong
xay ra bén trong t& bao nAm men, con ruou etylic va CO2 dwoc tao thanh thi dira khoi
té bao va tich tu & trong moi trwong. Dwa vao dac tinh cla qua trinh |&n men ma ndm
men dwoc chia 1am 2 nhém chinh: nAm men ndi va nAm men chim.

+ NAm men ndi:

Gay ra sy Ién men ndi, ttrc 1a 1&én men & nhiét dé cao tir 20 - 28°C. Qua trinh Ién
men nhanh, tao thanh nhiéu bot, do tac dung thoat CO, manh mé& nén trong thoi gian
l&n men ndm men ndi trén mat hoc lo Itrng trong dich 1én men va chi I&ng xubéng day
thanh 1 1&p x6p khi quéa trinh 1én men két thuc. Loai nAm men nay thuwdéng dwoc dung
trong san xuat rwou trdng, banh mi.

+ NAm men chim:

Gay ra sy 1én men blang I& cham chap & nhiét d6 twong ddi thap tr 5 - 10°C,
CO; thoat ra it, trong qua trinh I1€n men, nam men & day thung Ién men. Loai nay
thwong dwoc dung trong san xuat bia, rwogu vang. C6 kha nang l1én men dwong
rafinoza.

- Vai tro rng dung

Qua trinh 18n men rwou dwoc st dung dé san xuéat ruwou etylic, san xuét bia, ruou
vang, ché bien nwéc giai khat Ién men (nwéc Kvat, bia ngot), san xuat glycerin va dau
khét.

Céu 10: Trinh bay co ché, tac nhin va vai tré ing dung ciia qua trinh 1én men
acid lactic.
* Co ché:

Dwa trén co ché 1a chuyén héa thanh acid lactic, ngwdi ta chia cac phan (ng l1én
men lactic thanh 2 kiéu dé la 1én men lactic dién hinh va 1&én men lactic khéng dién hinh.
Lén men lactic dién hinh chi tao ra acid lactic, con I&n men lactic khéng dién hinh ngoai
tao ra acid lactic con tao ra etanol, acid acetic, glycerol va 1 s6 chat khac.

- Lén men acid lactic dién hinh.

Trong trwong hop nay acid pyruvic dwoc tao thanh theo so d& Embden —
Mayerhorf — Parnas (EMP). Sau dé & vi khuan lactic dién hinh, acid pyruvic sé& bj kht
bang 2 nguyén tl hidro va tao thanh acid lactic dwéi tdc dung cta enzim latico —
dehidrogenaza. Lwong acid lactic tao thanh chiém hon 90%. Chi 1 lweng nhé pyruvic bi
khtr cacbon dé tao thanh acid acetic, etanol, CO, va aceton. Luwong sdn pham phu tao
thanh phu thudc vao sy cé mat cua oxy.

CsH120g + CH3;COCOOH + 2H 2CH;CHOHCOOH +
22,5 kcal
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Glucozo Acid pyruvic Acid lactic
- Lén men acid lactic di hinh

+ Ngoai acid lactic, gué ,trinh Ién men acid lactic di hinh con tao ra acid acetic,
acid sucxinic, etanol va 1 s chat thom khac nhuv este, diaxetyl,...

+ Lén men di hinh c6 dd tinh khiét khéng cao va phurc tap.

+ Lwong cac san pham phu hoan toan phu thudc vao giéng VSV, vao méi trwérng
dinh dwédng va diéu kién ngoai canh. Néi chung thi lwong acid lactic thwdng chiém 40%
lwong dwdng da bi phan hady, acid sucxinic 20%, ruwou etylic chiém 10%, acid acetic
10% va céc loai khi gan 20%.

CeH1206 — CH3CHOHCOOH + CH3CH,OH + COOHCH,CH,COOH +
CH3;COOH + CO»> + Hy + xkcal

Glucoza Acid lactic Ruou etylic Acid sucxinic Acid
acetic

*Tac nhan:
- Vi khuan 1&n men lactic dién hinh:

+ Lactobacillus casei: day la nhirng trc khuan rat ngan gay Ién men sira chua tw
nhién. H6 h4p yém khi tuy tién. L&n men tét glucoza, maltoza, lactoza tao trong méi
trwdng 0,8 - 1% acid lactic. O’ diéu kién binh thwéng gay chua siva trong 10 - 12 gid.
Ngudn nito' cho vi khuan nay can cung cép |a pepton. Nhiét dé téi thiéu cho chang phat
trién 14 10°C, toi wu la 35°C va cao nhat 1a 45°C. Chung thly phan cazein va gelatin rat
yéu.

+ Streptococcus cremoris: té bao co kich thuéc 0,6 - 0,7um, thwong phat ’trién (o
nhiét do thap hon Streptococcus lactic. Nhiét dé phat trién toi wu la 25 - 30°C, toi da la
35 - 38 °C. Lén men glucoza va galactoza.

+ Lactobacillus Bulgaricus: c6 kha nang Ién men glucoza & nhiét do 40 - 45°C,
nhiét do phat trien toi wu la 20°C c6 kha nang tao acid rat cao (c6é kha nang tao ra 3,7%
acid lactic).

- Vi khuan 1&én men lactic khéng dién hinh:

+ Streptobacterium hassicec Fermentatae: thwong thy chang cé trong dich 1én
men chua rau cai. Thudng ton tai t€ bao don hoac ghép thanh tirng doéi hoac chuoi
ngan va thwdong tao thanh chudi dai hinh sgi. Budi té bao thwd'ng udn cong lai.

+ Lactobacterium lycopersici: |a tryc khudn gram dwong, sinh hoi, té bao tao thanh
chudi hay don cé khi tao thanh tirng d6i mét. Khi Ién men tao thanh rwou, acid Iac;tic,
acid acetic va CO,, ching c6 kha nang tao bao tr. Té bao sinh dwéng thwdng chét &
77 - 80°C.
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+ Escherichia coli aerogenes: chiung cé kha nang lén men lactoza dé tao thanh
reou, acid acetic, acid lactic, CO, va H,. Ngoai ra ching con cé kha nang tao metan,
acid sucxinic, acid propionic, acid muranic.

* Png dung:
Qua trinh 1€n men lactic dwgc rng dung dé:
- San xuét stra chua, kem chua, fomat
- Sa&n xuéat banh mi den
- San xuét acid lactic:
VK CaCOs; H2SO4
! ! !

Nguyén liéu — xirly — lénmen — trung hda — lactat — loc — két tinh
— dung dich acid lactic — cb dac — kéttinh — acid lactic tinh thé

- 'ng dung mubdi chua rau qua

Rau qud — Lwachon — X ly so b6 — Phoinang — Cho duong, mudi,
nwédc — Lén ment®=20-25°C — Uchua — Tham th4u

- ng dung dé 0 thire &n gia suc

Céu 11: Trinh bay co ché, tic nhin va vai tré ing dung ciia qua trinh 1én men
acid propionic.

Lén men propionic 1a qua trinh chuyén héa acid lactic va mudi lactac thanh acid
propionic dw&i tac dung cua VSV.

- Co ché:
Hop chat hiru co — 4CH3CH,COOH + 2CH3COOH + 2C0O;, + 2H,O + Q

+ Phan hdy dwdng: co ché héa hoc cia sw 1én men nay giébng nhw 1én men
lactic dién hinh:

3CH1206 — 4CH3CH,COOH + 2CH3COOH + 2CO; + 2H,0 + xkcal
Glucoza Acid propionic Acid acetic

+ Phan hay acid lactic: co ché nay twong tw qua trinh 1&én men lactic khéng dién
hinh:

3CH3CHOHCOOH — 2CH3CH,COOH + CH3COOH + CO,; + H,O + xkcal

Acid lactic Acid propionic  Acid acetic
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- Tac nhan:

Vi khuan propionic kha da dang trong dé loai hoat dong manh nh4t 14 Bacterium
acidipropionic. Vi khuan nay rat glong v6&i vi khuan lactic, chung rat phé bién trong siva,
trong dat va trong khoang miéng ctia 1 s6 déng vat nhai lai, tham gia vao qua trinh tao
acid hiru co trong d6. Pay la loai trwc khudn Gram (+), khéng chuyén déng, khéng cé
bao tt, hd hap ky khi bt budc vi thé khong thé moc thanh khuan lac trén moéi truwdng
d&c nudi cay thwdng, nhiét dd phat trién thich hop 1a 14 - 35°C. Vi khuén nay I&n men
dé dang acid lactic, mudi lactac va 1 sb dworng hecxoza, pH-7 1a pH thich hop dé 1én
men. Chung can cé thirc an la nito hiru co phirc tap dang protid. Phan Ién ching c6
chira hé enzim xitocrom va catalaza.

Vi khuén propionic bao gém céc loai dién hinh sau:

Propionibacterium freudenreichii

Propionibacterium shermanii

Clostridium propionicum

Selenomnas ruminantium

- Ung dung:

+ San xuét acid propionic trong céng nghiép thwc pham.
+ San xuat phomat trong céng nghiép thwc pham

Duéi tac dung cﬂq vi khuan Bacterium acidipropionic va vi khuan lactic qua trinh
san xuat phomat dwoc tién hanh theo 4 giai doan:

San xu4t phomat khéi
e Tach dudng

e Mubdi phomat

e U chin phomat

+ SAan xuat vitamin By,

Céu 12: Chit thai rin 1a gi? Nguon phat sinh chét thai rin. Sw phat sinh chat
thai rin phu thudc vao nhirng yéu t6 nio?

- Chat thai rén |a chét thai & dang ran hodc dang bun 1a cac chat dwoc thai ra trong sinh
hoat, trong qua trinh san xuat, dich vu hoac trong cac hoat déng khac.

- Nguén phat sinh chét thai ran:

Chét thai ran phat sinh cht yéu tlr cac ngudn sau:
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~ + Tw khu dan cu: bao gém péc hé dan cw tap trung, nhirtng ho dan cuw tach roi.
Nguon rac thai cha yeu la: thye pham dw thira, thay tinh, go, nhya, cao su, ..., con co 1
sO chat thai nguy hai.

_+ Tl cac hoat dong thwong mai: quéy hang, nha hang, cho, khach san,... Cac
nguon thai cé thanh phan twong tw nhw ddi véi cac khu dan cw (thwe pham, giay,...).

+ Cac co quan, cg“)ng s&: trwdng hoc, bénh vién, cac co quan hanh chinh: Iuo’ng
rac thai twong tw nhw doi v&i rac thai dan cw va cac hoat dong thwong mai nhwng khoi
lwong it hon.

+ Tir xay dwng: tir cac hoat dong xay dwng méi nha clia, cau cong, stra chira
dwdng xa, d& bd cac cong trinh cii. Chat thai mang dac truwng riéng trong xay dwng: sat
thép vun, gach v&, cat soéi, bé tdng, cac vobi vira, xi mang, cac do dung ci khong dung
nira.

+ Dich vu céng pc}ng, khu vui choi: vé sinh dwong xa, chinh tu cac cdng vién, bai
bién,... Rac thai bao gdm cé rac, rac thai tir viéc trang tri dwéng phd, rac sinh hoat.

+ Cac qua trinh xt ly nwdce thai: tr qua trinh x& ly nwdce thai, cac qua trinh xa ly
trong cong nghiép. Nguon thai la bun,...

+ T cac hoat déng san xuét cong nghiép: bao gdbm chét thai phat sinh t cac
hoat ddng san xuét cédng nghiép va tiéu tha coéng, qua trinh dét nhién liéu, bao bi dong
goi san pham,... Chat thai bao gébm cac chat thai rdn cédng nghiép nhw: xi, bui, bun, ba
thai trong qua trinh san xuéat. Ngudn chét thai con bao gébm 1 phan tir sinh hoat cla
nhan vién hoat déng.

+ Tlr cac hoat dong san xuét néng nghiép: ngudn chét thai chi yéu tr cac canh
ddng sau mua vu, cac trang trai, cac vudn cay,... Rac thai chd yéu la thwc phadm dw
thira, phan gia stc, rac ndng nghiép, cac chét thai ra tw tréng trot, tv qua trinh thu
hoach san pham, ché bién cac san phdm néng nghiép, bao bi thubc trir sau, phan
boén,...

Géi 30 diém.

Cau 1: Tinh dac hiéu ciia enzim la gi? Trinh bay cac tinh dic hi€u cia enzim.
* M&i enzim chi ¢6 kha nang xdc tac cho sw chuyén hoa 1 hay 1 s6 chat nhat dinh theo
1 kiéu phan rng nhat dinh. Sy tac dung cé tinh lwa chon cao nay goi la tinh dac hiéu
hoac tinh chuyén mén hoéa cua enzim.

* Cac tinh dac hiéu ctia enzim:
1. B&c hiéu kiéu phan ng:

- Mbi enzim chi c6 thé xtc tac cho 1 trong cac kiéu phan (rng chuyén hoa 1 chat nhat
dinh. Vi du: phan &ng oxi hoa khtr, chuyén vi thiy phan,...
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- Nhiéu chét c6 kha nang xay ra nhiéu loai phan ng hdéa hoc, méi phan &ng 4y phai do
1 enzim dac hiéu xuc tac.

2. D&c hiéu co chét:
- M&i enzim chi xuc tac cho sw chuyén hoéa cla 1 hodc 1 s6 chét nhét dinh.

- Mlrc dé dac hiéu clha cac enzim khong giébng nhau, ngui ta thwong phan biét thanh
cac muc sau:

+ Pac hiéu tuyét doi

e 156 enzim hau nhw chi xtc tac cho phan (rng chuyén héa 1 co chét nhat dinh va
chi xuc tac cho phan &ng ay ma thoi.

e Céu trac trung tam hoat déng twong ng rat chat ché véi ciu tric cha co chéat,
chi con 1 sai khac nhé vé cau tric cla co chat cling dd lam enzim khéng xuc tac
dwoc.

e Nhing enzim c6 tinh d&c hiéu tuyét d6i dwoc ding dé dinh lwong chinh xac co
chat cda no.

+ Pac hiéu twong dbi

'Enzim co6 kha nang tac dung 1&n 1 kiéu lién két hoa hoc nhét dinh trong phan t& co
chat thi khéng phu thuéc vao cau tao ctia cac thanh phan tham gia tao thanh mai lién
két do.

Vi du: lipaza c6 kha nang thdy phan dwoc tat ca cac moi lien két este.
Aminopeptidaza cé thé xuc tac thdy phan nhiéu peptid.

+ Pac hiéu nhém

Enzim c6 kha nang tac dung I1én 1 kiéu lién két héa hoc nhat dinh voi diéu kién 1
trong 2 phan tham gia tao thanh lién két phai cé cau tao xac dinh.

Vi du: cacboxypeptidaza c6 kha ndng phan cat lién két peptid gan nhém cacboxyl tw
do.

+ Péc hiéu quang hoc (d&c hiéu 1ap thé)
e Enzim chi tac dung véi 1 trong 2 dang déng phan quang hoc ctia cac chét.

Vi dy: phan tng kht* nwdc cia axit malic dé tao thanh axit fumaric dudi tac
dung cua fumarathydrataza chi xay ra doi v&i axit L - malic ma khéng tac dung
Ién axit D - malic.

e Enzim ciing thé hién tinh dac hiéu 1&én 1 dang dbéng phan hinh hoc cis hoac
trans.
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Vi du: fumarathydrataza chi tac dung Ién dang trans cua axit fumaric ma khong
tac dung Ién dang cis.

e Trong tw nhién cling c6 cac enzim xdc tac cho cac phan tng chuyén héa twong
ho gilra cac cap dong phan trong khdng gian twong wng.

Vi du: lactatraxemaza cta vi khuan xtc tac cho phan &ng chuyén hoéa lan nhau
gilra axit D va L - lactic.

Céu 2: Trinh bay anh hwéng ciia ndong @6 co chit 1én hoat lwc xtc tic cia
enzim.
* TH1: [S]<< Knm

V = Vmax- [S)/Km = (Vmax/Km) - [S] (y=ax)

— Nhan xét: Khi ndng d6 co chat thap hon rat nhiéu Ky, thi téc do phan (ng sé phu
thuéc vao nong do co chat.

* TH2: [S] = Kn

V = Vimax/2.

— Nhan xét: Khi nébng do co chéat = K, thi van téc = 1 nlra van tdc cwc dai.
* TH3: [S] >> Kim

V = Vinax

— Nhan xét: Khi ndng d6 co chat Ion hon rat nhiéu so voi Ky, thi van toc dat cuc dai va
khéng phu thudéc vao nong dé co chat.

Céu 3: Trinh by co ché tac nhan va vai tro &ng dung ciia qua trinh 1én men
axeton - etanol
- Co ché:

Phwong trinh tdng quat ctia qua trinh nay c6 thé viét nhw sau:
CsH1206 + H,O — CH3COCH; + CH3CH>,OH + CO, + H, + kcal
Glucid Aceton Etanol

Co Qhé héa hoc clia qua trinh phan (rng nay kha phurc tap, bao gém 2 giai doan:
giai doan dau la giai doan tich IQy axit va giai doan sau tao thanh aceton - etanol.

- Tac nhan:

Nhém vi khuan cé kha nang Ién men aceton - etanol la nhirng VSV ho hap ky khi
tuy tién, coé kha nang phan hay nhiéu glucid va cac chat pectin, khéng phan hdy dugc
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xenlulo. Chung gay I&n men va tao ra cac san pham kha 6n dinh, ty | gitra rwou etylic
va aceton thwdng vao khoang 2,5/1 va 3/1.

- ng dung:

Trong cdng nghiép, c6 thé dung dé san xuéat aceton va ruou etylic.

Céu 4: Trinh bay co ché tac nhan va vai tro ing dung ciia qua trinh 1én men
aceton - butanol.
- Co ché:

Suw I&n men aceton - butanol 1a qua trinh 18n men phurc tap, thuc hién trong diéu
kién yém khi nghiém ngat.

12CH1,06 — CH3CH>CH>CH,OH + 4CH3COCH3; + CH3CH>,OH + CH3CH,CH,COOH +
18H, + 28C0O; + 2H,0 + kcal

Glucoza Butanol Aceton Etanol Acid butyric
Sy 1én men aceton — butanol dwgc chia lam 2 giai doan:

+ Giai doan dau |a giai doan tich tu axit, glucoza dwoc chuyén hoéa theo con
dwdng glicolizo thanh pyruvat, sau d6 pyruvat dwoc decacboxyl hda thanh acetyl
coenzim-A va coenzim-A lai tiép tuc dwoc chuyén hoéa thanh acid butyric tich tu trong
moi tredng lam giam pH t&i 4,5.

+ Giai doan 2 la giai doan aceton - butanol, trong giai doan nay aceton va
butanol dwoc tao thanh trong méi trworng acid. Ngoai cac san pham trén, H,, CO, va 1
lwvong nhé acid acetic cling dwoc tao ra trong qua trinh 1én men.

- Tac nhan:

+ Qua trinh 18n men nay xay ra do hoat déngctia nhém vi khuan ki khi sinh bao
tir thuéc chi Clostridium: Clostridium acetobutylicum, Clostridium tetanomorphum,
Clostridium saccharobutylicum, Clostridium beijerinckii, Clostridium aurantibutylicum,
Clostridium puniceum.

+ Dac diém:
e GO6m cac vi khuan gram (+), hé hap hiéu khi.
e Co tién mao moc quanh co thé nén cé kha nang di chuyén.

e Té bao cb kha nang sinh bao tl, té bao dinh dwdng hinh que, khi mang bao tr &
cac vi tri khac nhau thi té bao co6 hinh thoi hoac hinh dui trong.

- ng dung:
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Aceton va rwou butyric 1a 2 sadn phdm coéng nghiép cé gia tri rat cao. Aceton
duwoc dung lam dung méi trong nhiéu nganh cong nghiép, dac biét la san xuét thubc
nd. Rwou butyric dwgc dung dé san xuat son cac loai trong céng nghiép xe hoi, may
bay, dung diéu ché butadien dé 1am cao su tdng hop.

Céu 5: Trinh bay co ché sinh hoc, cic yéu té anh hwéng ciia phwong phap bé
bun hoat tinh xir ly nuwdc thai.
1. Co ché sinh hoc

- Nguyén ly hoat dong: Aeroten hoat dong dwa trén cac ching VSV c6 kha nang oxy
hdéa va khoang hda cac chat hiru co cé trong nwée thai.

- Qua trinh OXH cac chat ban hiru co xay ra trong Aeroten qua 3 giai doan:

+ Giai doan 1: Téc d6 OXH bang téc do tiéu thu ox. O’ giai doan nay bun hoat
tinh hinh thanh va phat trién. Ham lwong oxy can cho VSV sinh trwdng, dac biét & thoi
gian dau tién thirc an dinh dwéng trong nwéce thai rat phong phd, lwong sinh khéi trong
thdi gian nay rat Ion. Sau khi VSV thich nghi véi méi trwdng, ching sinh trudng rat
manh theo cap sé nhan. Vi vay luong tiéu thu oxy tang cao dan.

+ Giai doan 2: VSV phat trién 6n dinh va tbc d6 tiéu thu oxy cling & mirc gan nhuw
it thay déi. Chinh & giai doan nay cac chat ban hiu co bi phan hay nhiéu nhat. Hoat luc
enzym cua bun hoat tinh trong giai doan nay cling dat t&i mirc cwc dai va kéo dai trong
1 th&i gian tiép theo. Piém cwe dai ciia enzim OXH cutia bun hoat tinh thwdng dat & thoi
diém sau khi lwong bun hoat tinh (sinh khéi VSV) t&i mirc én dinh. Qua céc théng sb
hoat déng ctia Aeroten cho thay & giai doan thr 1 tbc d6 tiéu thu oxy (hay tbc d& OXH)
rat cao, co khi gap 3 1an & giai doan thi 2.

+ Giai doan 3: Sau 1 thoi gian kha dai toc d6 OXH cam chirng (hau nhuw it thay
dbi) va co chleu hwéng giam, lai thay toc do tiéu thu oxy tang Ién. bBay la giai doan nitrat
hoa cac mudi amoni. Sau cuing, nhu cau oxy lai gidm va can phai két thuc qua trinh [am
viéc cua Aeroten (Iam viéc theo mé).

2. Céac yéu td anh huéng.
- Anh hwéng ctia nhiét do:

+ Trong x& ly sinh hoc, nhiét 6 cé vai tro quan trong quyét dinh van tbc phan
trng OXH, cac qua trinh sinh trwedng va phat trien cia VSV.

+ V6i da s sinh vat, nhiét d6 trong cac hé thong xt ly co thé bién dong tiv 16 -
37°C, nhiét do toi wu la 25 - 30°C.

+ O trén 40°C thi sy phan hay sinh hoc giam xudng do sw bién tinh cla enzyme
va protein. Con & nhiét dé gan 0°C thi sw phan huy sinh hoc gan nhw ngtrng hoan toan.

+ Nhiét d6 tang (trong 1 khoang nao do) ma sw chuyén hao sinh hoc tang theo
tuy nhién khi nhiét dé tang Ién qua nhiét dé téi wu thi toc d6 phan (rng giam bot.
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Ry = Ry0.Q™%
Trong d6: - Rr, Rso 14 téc d6 phan ¢ng & nhiét do xt Iy va & 20°C.
- Q13 hé s nhiét do (o gia trj tir 1,00 — 1,04).
- T la nhiét dé xt ly, °C.
- Anh huéng ctia d6 pH:
+ pH 1a 1 yéu tb chinh trong sy phat trién cta VSV. Phan I&n VSV chiu dwoc pH

trong khoang 4 — 9. Trong dé, pH thich hgp cho qua trinh xt ly nwéc thai Aeroten la 6,5
- 8,5.

+ Nwéc thai cé pH ngoai nguéng cho phép dwoc diéu chinh trong bé diédu hoa.
- Anh hwéng ctia thanh phan va nguén dinh duéng:

‘ + Thanh phan dinh dwéng chd yéu trong nuéc thai la ngudn cacbon. Ngoai ra
can lwu y voi nguon nito (thwong & dang NH;") va ngudn photpho (& dang muoi
photphat) va 1 s0 cac thanh phan khoang khac nhu: Mg, k, Ca. Ty l€é C: N: P toi wu la
100:5: 1.

+ Thiéu N, P trong thoi gian dai la 1 trong nhitng nguyén nhan lam thay dbi
twong tac gitra cac nhom vi khuén c6 trong bun hoat tinh. Céac vi khuan dang soi phat
trién manh lam bin xbp, khé lang, gay khé khan cho qua trinh tch bun & bé lang thi
cap.

+ Thiéu dinh dwéng sé& lam anh hwdng dén mirc do sinh trwdng, phét trién tang
sinh khoi cla VsV, thé hién bang bun hoat tinh gidm, (rc ché cac qua trinh OXH chét
hiru co gay nhiém ban.

- Anh hwéng clia cac chat ddc dbi véi VSV:

Cac chét doc hivu co, v co, nhat |a cac ion kim loai nang, cac ion halogen c6
kha nang ¢ ché, tham chi v hoat hé enzim oxy héa khtr & VSV. Vi vay can kiém tra
va dam bao ham lwvgng ctia ching khéng vwot qua gidi han cho phép.

- Anh hwéng ctia ndng dé oxy hoa tan:

~+ Nong do oxy hoa tan c6 anh hwdng manh dén qua trinh OXH dé dam bao cho
hé thong xt ly hieu khi c6 kha nang OXH chat ban hitub co' v&i hiéu suat cao can phai
da lvgng oxy dap (rng yéu cau hiéu khi cia VSV trong bun hoat tinh.

+ Hiéu suat st dung oxy trong thiét bi xt ly phu thudc khong chi vao phuong
thire cap khi ma con phu thudce vao nhiét dg, tinh chat cia nwdc thai, ti so F/M (nguon
dinh dwéng va lwong sinh khoi), toc dé sinh trwdng, dac trweng hinh thai va sinh ly cua
VSV.

+ P& dam bao téc d6 OXH, do oxy hoa tan can dat it nhat 1a 4 mg/l.
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Céu 6: Trinh bay co ché sinh hoc, cic yéu té anh hwéng ciia phwong phap lam
phan hiru co.
1. Co ché sinh hoc

* C4c chat hiru co trong rac thai, chi yéu la cenllulose, protein, liguin, lipit, tinh
bét,... sé bi phan giai theo phwong trinh:

CaHoOcNg + mO, + dd NCyHOyN; + sCO, + rH,O + (d-nz)NH; + Q
* Phwong trinh phan giai cac hop chét hiru co chd yéu (trang 226, 227)

Viét hét dén : H,S + 20, — 2H" + SO~

2. Cac yéu td anh hwdng dén qua trinh 1am phan hivu co':
* Nguyén liéu dau vao:

- Thanh phan: T4t c& cac nguyén liéu cé chira cac thanh phan protein, acid amin, lipid,
xenluloza,... c6 thé phan hiy nh& VSV déu cé thé dwoc st dung lam nguyén liéu dau
vao cho qua trinh phan hiru co. Méi loai nguyén liéu khac nhau (gidy, gé, rom ra, 14
cay,...) c6 thanh phan chat hiru co khac nhau nén tao ra phan hiru co cé chéat lwong va
hiéu suat khac nhau.

- Phan loai: Tach ra cac thanh phan khong bi VSV phan hly: gach, dat, da, thay tinh,
sat, thép, nilon va cac vat thai kich thwoc 1on, chat thai nguy hiém lam tang chét lwong
nguyén liéu dau vao lam phan hiru co'.

- Kich thwéce: Lam giam kich thwéc rac, tang dién tich ’Eiép xuc v&i khong khi va VSV
dong thoi nghien rac ciing 1am 16ng 1éo cau truc tinh thé cda xenlulose giup VSV hoat
dong hiéu qua hon, nghién rac t¢i khoang < 5cm la thich hgp cho qua trinh Iam phan
hiru co.

- Dinh dwéng: Trdn rac véi dm va bd sung N, P dat ty [é:
C:N:P=100:25:1

Ty I& C : N > 50 sé& lam cham qua trinh va chéat lwong san phadm kém, ngwoc lai C : N
nhoé thi N s& mat di dwéi dang NHs. Khi C : N cao c6 thé diéu chinh bang cach trén
thém phan xi nghiép, nha may hoac nwéc thai cla bun cdng. Nguyén liéu rac va phé
thai ndng nghiép thudng co ty 1& nito thap, néu mubn dat ty 1& C/N thich hop , thwdng
phai bé sung phan gia stc. Cac nguyén t6 da lwong P, Ca, Na, Mg, K, Fe va vi lwong
nhw Co, Ni, Cu,... thuwérng cé sdn trong rac thai nhwng néu thiéu ciing can b sung.

- Cac VSV tham gia phan hay: Tap doan cac VSV tham gia phan hdy cac chét hiru co:
vi khuan, nam men, nam moc, xa khuan.

Hoc, hoc nira, hoc mai. Page 32



[DE CUONG CHUONG TRINH DAI HOC]

Qua trinh G phan hiru co 1a két qua clia sy hoat dong ndi tiép mang tinh hop
ddng cla cac nhém VSV. Chang hoat déng & cac thoi diém khac nhau va phu thudc
vao cac diéu kién méi trworng. San phadm phan hiy cta nhém VSV nay sé |a co chéat
hodc tao diéu kién t6t cho sy hoat déng ctia nhém VSV khac.

+ Vi khuén luén chiém wu thé & I6p bé mat va tang day clia déng G va ludn hoat
déong vao giai doan dau. Chung dé dang phan huly cac chat dé phan hldy nhw protein,
cacbohydrat, dwdng.

+ Xa khuan va ndm doéng vai trd quan trong & cac giai doan ké tiép. Khi nuwéc
bay hoi, dong G tr& nén khd hon, xa khuan va nam wa nhiét sé chiém wu thé. Nam cé
nhu cau nito’ thap hon, nén cé kha nang phan giai cellulose va cac chat khé phan giai
khac.

— bb sung cac VSV da dwoc tuyén chon k¥, cé hoat tinh enzyme manh, cé kha nang
sinh trwéng nhanh.

* Anh hwéng cltia méi truong:

- pH: 1a nhan tb quan trong vi mc“;i loai thich nghi v&i mot khoang pH riéng biét. pH thich
hop cho vi khuan 1a 6 - 8, con nam men, nam moc la 5 - 6. Ngoai khoang nay cac VSV
kém phat trién hoac chét.

Tuy trng loai, nguyén liéu thwdng cé pH 5 - 7, thuwdng la 6. Sau 2 - 4 ngay, pH
giam xudng 4,5 - 5 do hinh thanh céac axit hiru co, sau d6 cac VSV dung axit hiru co
lam thirc &n, lam cho déng G tré thanh trung tinh hodc hoi kiém (pH 7,5 - 8,5). Trong
trwdng hop néu nguyén liéu G cé pH qua thap (2 - 4) thi cé thé diéu chinh bang cach bb
sung thém voéi.

- DO am: VSV rat can nudc cho sy song, sy hoa tan chat dinh dwdng, tham gia vao
phan (rng chuyén héa va thiy phan co chat.

+ P06 dm & murc 50 - 60% la tdi wu cho qua trinh Q.

+ D6 &m > 65% thi nguyén liéu bj wét, ngan can viéc thdi khi, VSV hiéu khi
khéng sinh trwdng dwoc.

+ P06 dm < 40%: khoéng di nwéc cho VSV hoat dong, thdi gian 0 kéo dai.

- Nhiét do: nhiét dé anh hwéng l&on téi sy phat trién cla VSV do anh hwéng téi tbe do
cla cac phan (rng sinh hdéa xay ra ngay trong té bao VSV. Ngoai ra nhiét do con la yéu
t6 dé tiéu diét cac vi khuan gay bénh. VSV trong déng 0 cé nhu cau nhiét dd khac nhau.
Pa sb 1a loai wa 4m, nhiét dd sinh trwédng la 25 - 40°C. Mot sb l1a VSV wa nhiét, c6 nhiét
d6 sinh trwdng thich hop 1a 40 - 70°C. Chi 1 sb rat it cé kha ndng chiju lanh, sinh trwéng
la 15 - 20°C.

+ Nhiét d6 tr 35 - 55°C |1a dai nhiét d6 thich hop cho déng 0, bdi vi nhiéu loai
VSV cung tham gia vao qua trinh phan hay.
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+ Néu nhiét do < 20°C, cac VSV khong thé hoat ddng manh va qua trinh phan
giai dién ra sé rat cham.

_+ Néu nhiét d6 > 65°C, da sb cac VSV wa am sé bj chét, chi cac VSV wa nhiét
in ton tai va phat t[ién dwoc. Khi nhiét do 1én dén 70°C thi ca VSV wa nhiét ciing bi
chét — bién phap dudi nhiét.

- Do thoang khi: khong khi cung cap oxy cho cac VSV hiéu khi khi tién hanh hé hap
hiéu khi, sinh nang lwvgng va cé tac dung tan nhiét trong dong Q.

+ Néu du khong khi, qua trinh phan giai xdy ra nhanh chong va khéng sinh ra
mui kho chiu.
ot Néu thiéu khéng khi, qua trinh ki khi xay ra vira sinh ra mui héi vira sinh ra
nhiéu nuwdc rac.

+ Khong khi dwgc cung cap nhe khuéch tan va thdi khi cudng birc la ngudn
cung cap khi chu yéu cta phwong phap u hieu khi.

- Chéat kim ham: cac kim loai nang, phenol. CN', thuéc bao vé thuc vat thuwong la nhivng
chat kim ham qua trinh phat trién cta VSV.

Céu 7: Trinh bay co ché sinh hoc, cic yéu té anh hwéng ciia phwong phap
biogas xir Iy chit thai.
1. Co ché sinh hoc

Phan hay yém khi: 14 qua trinh phan giai cac hop chat htru co khdng co mat clia
oxy (tinh bét, cenllulose, lipit va protein), san phém’cuc“)i cung la khi CH4, CO2, NH3, 1
lwong nhé cac loai khi khac, acid hiru co’ va sinh khoi VSV.

CaHpOcNg + rH2O NCyHxOyN,; + mMCH4 + sCO;, + (d-nx)NHsz + Q
Cac giai doan cta qua trinh phan hay: 3 giai doan (trang 235, 236).

Viét hét dén: “ Khoang 70% khi CH4 dwoc tao thanh nho qua trinh decacboxyl hoa cac
axit hfru co va cac chat trung tinh khac”.

Giai doan 2 va 3 bé VD.
2. Céc yéu tbé anh huéng
- Anh hwéng ctia nhiét do:

Nhiét do t&i wu cho toan qua trinh phu thudc vao chiing loai VSV, vi nhiét d6 anh
hwéng rat I&n toi hoat lwc cha VSV. V&i VSV wa 4m nhiét d6 téi wu 1a 33 - 38°C, voi
VSV wa néng nhiét do tdi wu 1a 50 - 52°C. Nguwdi ta dung chd yéu cac VSV wa 4m va
thiét bj cé hé thdng diéu chinh va én dinh nhiét do.

- Anh hwéng ctia d6 pH:
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‘Khoéng pH toi wula?7-7,2. Mac du khoang van hanh c6 thé cho phep la 6,6 —
7,6. Can trang bi hé thong do va diéu c[ﬁnh pH cho thiét bi. Néu pH xudng thap thi co
thé bd sung kiem hoac ngirng cap liéu dé giam qua trinh thiy phan va axit hoa.

- Anh huerng ctia ndng do co chét:

Vi khuén thyc hién qua trinh phan hdy yém khi c6 tbc do tao sinh khdi rat nhé.
Théng thuwéng hé sb tao sinh khéi chi dat 0,100 — 0,136 tir BODs. Thwe nghiém cho
thay ti 1& C/N = 30/1 l1a thich hop. Ngoai ra con can bd sung cac nguyén té P, K, ... tuy
thanh phan cta chat can phan hay.

- Anh huéng cua tai trong khéi (kgCOD/m®.ngay):

Tai trong cao sé dan dén duw thira cac axit htru co' 1am gidam pH, &c ché qua trinh phat
trién cda vi khuan Metan. Tai trong thap lam giam nang suat cda thiét bi.

- Anh huwéng cla thoi gian lwu:

Thoi gian lwu thwong khoang 0,5 — 6 ngay Thoi gian lwu qua ngan thi hiéu Suét
XU ly khong cao. Thoi gian lwu qua dai lam gidm nang suét xt& ly hoac tang vén dau tw
thiét bi.

- Anh hwéng clia thé oxy hoa khtr (ham lwong H,) trong giai doan tao axit actic:

Céc phan rng oxy héa khir cac san pham trung gian nhw lactat, etanol, butyrat,
propionat tao ra acetat va H, theo cac phan &ng:

Lactat + H,O — Acetat + 2H, + CO, + 4,8 kj/mol
Etanol + H,O — Acetat + 2H, - 9,6 kj/mol

Butyrat + 2H,O — Acetat + 2H, - 48,1 kj/mol
Propionat + 2H,O — Acetat + 3H, + CO, - 76 kj/mol

Khi H; sinh ra dwoc phan &ng tiép tao CH, nhe vi khudn Metan héa. Néu qua
trinh nay bi dinh tré thi qua trinh acetic hoa cling bi dinh tré.

- Anh hwéng clia cac chat kim ham:

Mot sé chat kim ham 1a: axit dé bay hoi, NH4*, SO,%, Ca®*, Mg?*, K*, Cd, Fe,...
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[DE CUONG CHUONG TRINH DAI HOC]

ABOUT

Hé tro én tap la mot du an phi loi nhudgn huong tol cong déng.

Véi muc dich dem dén kién thiic mién phi cho tat ca moi ngudi, chung toi s& hd tro
cac ban tot nhat trong linh vuc gido duc bang cach cung cip cho céc ban tai liéu 6n
tap mién phi, dé cuong 6n tap Mién phi.

Cac ban s€ khong can phai lo vé dé cuong, vé tai liu, vé sach,... Cac ban chi viéc
theo doi va dé lai yéu cau cho doi nhom ching t6i, con viéc tim ki€m va bién soan
tai liéu da co chuang toi1 lo!!!!

Hién gio, chiing toi dang hd tro veé

Tai liéu on tap tiéng anh FREE.

Tai liéu On thi dai hoc FREE

Tai liéu on thi cip 3 FREE

Dé cuong 6n thi chuong trinh Pai hoc FREE.
Mot s6 tai liéu khac.

A

Lién hé va két noi véi chung toi:

v" Facebook: facebook.com/HoTroOnTap

v" Fanpage: facebook.com/HoTroOnTapPage

v" Group: facebook.com/groups/HoTroOnTapGroup
v Website: hotroontap.com
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