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Nghién ciru khoa hgc cong nghé

NGHIEN CU'U SAN XUAT THUC PHAM CHU'C NANG KPAP BO SUNG

\ p-Y A A A o
PEPTIIT MACH NGAN TU CA HOI CHO BO BOI HOAT BPONG DAC BIET
Nguyén Ha Trungl, Tran Kiéu Anhl, Truong Huong Lan2,
Ding Tat The‘lnh3 Pham Kién Cuf(‘yngl*

Tém tit: Cdc san pham thie pham chirc nang quan dung givip binh sy ndng cao
thé Iy, tang cuong khd néng tac chién cé ¥ nghia vé cing quan trong trong diéu
kién chién tranh hién dai. Peptit chirc ning, la nhitng protein mach ngdn khodng 2-
20 amino acid, khéi lwong phén tir dwéi 10kDa, ¢6 gid tri dinh duéng va mét so tac
dung dén chite nang sinh 1y ciia co thé, giup tang cuwong va nang cao sic khoe cua
con nguot. Vién Cong nghé moi da san xudt dwoc bot peptide mach ngdn tir 3-10
kDa & quy mé pilot 100L/mé, tir nguon phu pham cé hoi bang cach sir dung enzyme
Trypsin va Alcalase Peptzde dang bét dwoc thu nhin bang phirong phap sdy phun o
115 <C voi hiéu sudt thu hoi dat trén 85% da duoc swr dung san xudt 10.000 bo thuc
phcfm chirc nang KPAP danh cho bg doi hoat dong o diéu kién ddc biét. Bo thuc
pham chire nang KPAP gom 3 san phdam dang thanh nén, tuyp gel mede va vién
nang, dwoc bé sung pepnde voi ham lwong lan lwot la 0, 5mg/g, 1,2mg/g va
400mg/g. Nghién ciru ndy két qua thir nghiém sur dung bo thuc phdm chirc nang
KPAP cho quan chung Hai quan cho thdy, trén 90% can bg chién sy da sir dung san

phdm cho biét bé san pham dam bao dii nang lieong, cé tinh g dung cao, cé thé
ap dung cho bg dgi hoat dong o diéu kién dac biét.

Tir khéa: Peptide; Khéu phan an; Ca hdi.

1. DAT VAN DE

C4 hdi ¢6 tén khoa hoc 1a Salmonidae 1a mot ho ca vay tia, dong thoi 1a ho duy nhat
song trong bd Salmoniformes (bd ca hoi). Ca hoi chira rat nhidu chat dinh dudng cé loi
cho stic khoe nhu: vitamin D, vitamin B12, vitamin B, vitamin A, vitamin B6; Cac nguyén
td vi chdt nhu canxi, kali, sat, phét pho, kém, déng, magie va nhom axit amin nhu:
thiamin, niacin, riboflavin, pantothenic... Theo “Quy hoach phat trién ca nudc lanh dén
nam 2020, tam nhin 2030” ciia B Nong nghiép va Phat trién nong thon wdc tinh téng san
luong nudi cad nude lanh dén ndam2015 dat 3460 tan (ca hoi 1a 1.448 tén), dén naim2020,
san luong nudi dat 10.000 tn (ca hdi 1a 2.713 tan) [1].

Trong qué trinh ché bién ca, mot luong 16n cac san phém phu (xuong, da, vun
thit,...) thuong duoc ché bién lam thac an cho tom, ca, gia stic hodc st dung cho céc san
pham c6 gia tri kinh té thip nhu ché bién thanh bt ca, diu ca hay lam dau diezel sinh hoc.
Phu pham c4 hdi ciing chita mot ham luong protein 16n va c6 mdt sé ung dung nhu: ché
bién d6 hdp, san Xuit nugc mam, tinh ché collagen Chinh vi Vay,Viec ché bién, xur 1y
cac phu pham c4 hdi nhamthu duoc protein co gia tri thwong mai cao hondong thoi tranh
cac van dé& vé méi truong dangdugc quan tdm nghién ciru. Trong do, viéc thuyphan bang
enzym dé thu hdi protein tir phu pham c4 1a mot cach tiép can hiéu qua va dugctng dung
rong rdi [5, 6].

Mot s6 nghién ciru gan day da chirg minh viéc thuy phéan cic protein tir ca thu nhan
dugc nhiéu peptit co gia tri, trong d6 mot sd peptit chong oxi héa da duge tach chiét va
xéac dinh trinh tu sau d6 danh gia hoat tinh chdng oxi héa qua kha ning bat gbc tu do
DPPH. Nam 2012, Amissah dé danh gia hoat tinh cua cac peptit dugc thuy phan tir da ca
hoi cho thdy chiing c6 kha nang chdng oxi hoa, khang khuan va dic tinh tc ché protease.
Két qua hiéu qué loai bo cac gdc tu do ciia san pham peptit dat 58,3% khi thiy phan bang
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trypsin, dat 26,3% khi thuy phan voi a-chymotrypsin va kha nang loai bo géc tu do dat
55,9% khi thuy phédn da ca hoi bang papain[3].Nghién ctru cua See va tap thé (2011) da st
dung enzym thuy phan protein tir nguon phu pham tir ca hoi dé tao ra cac peptit va cac
acid amin c6 gia tri dinh dudng cao. Str dung enzym Alcalase 2.4 L dé thuy phan protein
tir da c4 hdi ¢ nhiét d6 tir 55,3°C, pH 8,39 véi ty 1& enzym 1a 2,5% di tim duge muc do
thity phdn cao nhat dat 77,03%[4].

Trong nghién ctru trude, chung t6i da xac dinh diéu kién thuy phan phu pham ¢4 hoi
(Salmo salar) dé thu nhan duoc peptide mach ngin c6 hoat tinh chong oxi hoa. Két qua thu
dugc phu pham ca hdi duoc thuy phin bang Trypsin 2% & pH 8,5, nhiét d6 40°C trong 4
gid, tiép theo dugc thuy phan bang Alcalase 2% & pH 8,0, nhiét do 55°C trong 4 gid, sau
d6 duoc loc tiép tuyén qua mang 30kDa va 10kDa. Dich thiy phan thu duwoc c6 ham luong
axit amin dat 29,48 mg/ml va c6 hoat tinh chdng oxi héa do qua kha ning bat gdc tu do
DPPH (SC) la 70 ,34%(2].

Nghién ctru nay s& tién hanh ap dung céac thong sd cua qua trinh thuy phén da xay
dung ¢ quy mo6 phong thi nghiém Ién quy m6 san xuét pilot véi cong sut 100L/mé va thir
nghiém kha ning ap dung bd thuc phdm chirc ning KPAP b sung peptide c4 hdi sir dung
cho bo ddi hoat dong & didu kién dic biét.

2. NGUYEN LIEU VA PHUONG PHAP

2.1. Nguyén liéu va hda chit

Phu phdm c4 hdi (da, thit vun,...) tir trai nudi c4 hdi tai Lao Cai duoc rira sach, cit
nho, xay nhuyén. Mau duoc bao quan -20°C cho dén khi str dung.

Cac nguyen lidu san xudt nhu bot gao ot ndy mim, sita, whey, dau thuc vat, tinh
chit dau xanh, ca phé, tra xanh, thach, ... dwoc thu mua tai cac siéu thi, dam bao chét luong
ATVSTP duoc bao quan 4°C cho dén khi san xuét.

Céc hoa chit Alcalase 2.4L, Trypsin ciia Novozymes, 1,1-diphenyl-2-picryl-
hydrazyl (DPPH), pyridine, acid L-glutamic va mot s6 hoa chat khac ciia hiang Sigma
(M), Mecrk (Birc), Thermo Scientific (Drc)...

2.2. Thiét bi

Céc thiét bi san xudt chinh bao gom hé thdng loc tiép tuyén AKTA flux cia hing
GE Healthcare (Uc), hé théng gia nhiét c6 canh khudy dung tich 100L (Dtc), hé thdng sy
phun APS Anhydro A/S (Pan Mach), may vt ly tim 20L/mé (Viét Nam).

Céc thiét bi phan tich bao gdm méay do quang ph6é UV (M¥), may Nanodrop (Dirc),
may phan tich sinh héa tg dong Pictus 400 (Hungary)

2.3. Phuong phap nghién cttu

2.3.1. Thir nghiém khd néng img dung bé san pham KPAP & diéu kién thuc té dai ngay
trén bién

Cén bo, chién si ctia Lit doan 126/Quén ching Hai quan, sau khi sir dung bo thir
nghiém thuc phdm chire ning KPAP b sung peptide tir ca hoi lién tuc trong vong 3 ngay
& trén tau, s& danh gia, nhan xét vé cam quan mui vi, kha ning tién dung, co cau bita n,
bao bi dong goi vao phiéu thu nhan thong tin dugce phat cho timg chién si. Sau khi thir
nghiém cac Phiéu thu nhan thong tin s& dugc thu lai, chon loc 1am co s& dé nghién ciru,
hiéu chinh san phém cho lan thir nghiém tiép theo.

- Qua phiéu thu nhan thong tin, xur ly thong ke cac s6 liéu theo céc chi tiéu duge dit ra

dé danh gia cac mirc d6 hai 10ng vé san phim vé co ciu, khau vi, bao bi, kha ning tién dung.
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- Qua phong van tryc tiép trong bira dn dé danh gia d¢ hai long hodc khong hai long.
Cac y kién dong gop sé dugc xem xét lam co sé cho viéc hi¢u chinh, xay dung thuyc don
hoan thién.
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- Tinh toan, xir 1y s6 liéu bang phan mém Excel.
2.3.2. Pénh gid hiéu qua san pham qua cdc chi tiéu sinh héa méu

Vién DinI} du&pg va Vién Y hoc Hai quan phdi hop 1dy mau ’méu xét nghiém sinh
hoéa (dién giai do hpyét thanh, MDA, GOT, GPT) cho cac can bg chién sy trudc va sau thu
nghiém. Cac chi s6 dugc phan tich theo cac phuong phap thuong quy.

3. KET QUA

3.1. Thr nghiém kha ndng &ng dung bd sdn pham KPAP & diéu kién thuc té dai ngay
trén bién

Bo khiu phan dn KPAP bao gém 3 loai san phdm 1a dang thanh nén, tuyp gel va
vién nang v&i 3 cong dung khac nhau, phu hop cho diéu kién hoat dong cua bo doi. Dang
thanh nén véi cac thanh phan giau dinh dudng: peptide chirc ning tir ca hdi voi ham luong
20mg/thanh, sira, tinh chét dau tuong, tinh dau dau xanh, whey protein, dau thuc vat, bot
gao 1t ndy mim, cung cap ning luong tir 200-250 kcal/thanh 50g va 1600 - 2000 kcal/bd.
Céc thanh phan trong thanh nén déu 1a cac tinh chat, protein, dudng va peptide, loai bo tdi
da phan chét xo va cac thanh phan khong duoc tiéu hoa, do d6 dugce hip thu nhanh chong
trong hé tiéu héa va han ché viéc dai tién cho bd doi khi hoat dong & cac diéu kién dic biét
nhu trong tu ngam.

San phém dang tuyp gel nudc, co vai tro cung cAp mét phan luong nude, duong, cac
vitamin, mu6i khodng, peptide trong bira an, két hop an v6i thanh nén. 1 tuyp gel nude co
thé tich 100ml cung cdp khoang 120-125 kcal ning lugng va trong 1 bd s& cung cip 600-
625 kcal. Ham luong peptide 1a 15mg/tuyp.

Vién nang 500mg vé6i thanh phan chu yéu 1a bot peptide v6i ham lugng cao gip 10
1an trong thanh nén (200mg/vién), gitp bd ddi nhanh chong héi phuc sirc khoe, ting cudng
cac chirc nang chong oxy hoa, giam cang thang va ting cuong kha nang lién két canxi.

Bo san pham cung cap tong cong 2500kcal/bd/ngay. Theo T chirc Y té thé gisi
(1985) murc nang luong nhu cau trung binh ca ngay tinh theo mirc chuyén hoa co sé cia
dbi tugng Nam gidi, mirc lao dong trung binh 1a 2570 kecal/ngay. Nhu vay bo san pham da
cung cip tuong ddi day du nhu cau nang lugng trong 1 ngay. Chung toi tién hanh thi
nghiém cho bo ddi sir dung thuc té bo san pham trong diéu kién di tau dai ngay, khong
thuén lgi st dung cac bita dn binh thuong, va thu dugc cac y kién duoc trinh bay & hinh
1.1 va hinh 1.2

u Thom ngon, dé an
# Kho, khé nudt

» C6 mui tanh

® Gonnhe, tién loi  ® Can Jam gon thém

1.1. Ddnh gid cia cin b chién  Hinh 1.2. Ddnh gia cia cén bé chién s¥ ve
s¥ vé mui vi san pham kha ning tién dung cua san pham
Két qua khdo sat cac can bd chién sy cia Trung doan 196 va Lit doan 126 ctia Quan
chung Hai quan, cho thay 87% y kién danh gia cao mui vi ctia san pham, tuy nhién, ¢ mot
sO it y kién van cam thdy c6 mui tanh cta bot peptlde co trong san pham (5%). Vé kha
ning st dung thi ¢6 72% y kién cho rang bo san pham rat phu hop cho diéu kién hoat dong
trén bién, do bo san phim dugc trang bi 16p bao bi c6 kha nang chdng nude tot, dong goi
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nho gon, san phim dang tuyp c6 thé sir dung tryc tiép ngay khi dang boi. Tuy nhién, vin
¢6 28% v kién cho rang nén lam gon hon nita do bd d6i khi hoat dong da mang theo tir 15-
20kg trang bi vii khi.

3.2. Danh gia hiéu qua st bd san pham KPAP véi bd doi hoat ddng dai ngay trén bién

3.2.1 Két qua kiém tra chi sé MDA
q ’Chi s6 oxi héa MDA 1a mét ddu 4n sinh hoc ciia tinh trang stress oxy hoa trong co
th&; k&t qua trung binh gia tri MDA thu dugc sau thir nghiém
Bing 1. Két qua xét nghiém chi s6 MDA.

A - Doi twong thir nghiém
Ten.)fEt bVT Gid tr.;‘tham Co st dung san | Khong si dung
nghiém chiéu 2 - X

pham san pham
MDA nmol/mL 0,78-19,27 1.98 2.66

3.2.2 Két qua kiém tra dién giai do huyét thanh:

Bing 2. Két qud xét nghiém dién gidi do huyét thanh.

Doi twong thir nghiém
Tén xét nghiém PVT Co sir dung san Khong sir dung
phim sian phim

Fe nmol/mL 19,9 19,2

Calci nmol/mL 2,5 2,5

Na™ nmol/mL 137,2 137,0

Ca™™ nmol/mL 1,3 1,3

K™ nmol/mL 3,7 35

cr nmol/mL 101,8 102,6

- Két qua kiém tra dién giai dd huyét thanh cho thay giita nhom c6 sir dung san
pham va khong sir dung san pham khong ¢ nhiéu sy khac biét. Diéu nay cho thiy bo san
pham khong giy anh huong dén kha nang hip thu cac khoang chit trong cac bita dn hang
ngay ciia bo doi. Kha ning cung cip khoang chét ciia by san pham sir dung trong diéu kién
dac biét tuong duong véi ché do an uéng theo thuc don binh thudong ctia b doi.
3.2.3Két quad kiém tra cdc chi s6 GOT, GPT

Bang 3. Két qua xét nghiém GOT, GPT.

Thoi diém lay mau
o Gid tri Truéc TN Sau TN
Tén xét PVT tham. Co st Khong sit | C6 sir dung Khéng
nghiém o dung san dung san sdn pham | s dung
chicu pham pham san
phim

GOT U/L <30U/L | 27,1 24,6 22,2 22,5
GPT U/L <30U/L | 22,3 22,8 18,4 25,9

Duya vao két ~qua trinh bay trén bang 4 cho thay cac gia tri GOT va GPT cua tat ca
cac ddi tugng ldy miu déu nam trong gia tri tham chiéu. Gia tri GOT va GPT cua bo doi
sau khi str dung san phim thuc phim chirc ning KPAP di giam di so v6i trude khi st
dung (27,1 U/L con 22,2 U/L v6i GOT va 22,3 U/L con 18,4 U/L v&i GPT). Déi voi nhom
d6i twong khong sir dung san pham cho thiy xu hudng giam gia tri GOT (24,6 con 22,5
U/L)nhung lai tang GPT (22,8 thanh 25,9 U/L) sau cung thoi gian, tuy nhién gia tri tdng
giam khong dang ké. Diéu nay cho thiy san pham thyc pham chirc naing KPAP khong gy
anh hudng dén cac chirc ning gan ma con gitp lam giam cac ton thwong giy ra cho gan.
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Tom lai, bo san phim KPAP ¢ bd sung peptide chirc ning tir ca hdi di dap tmg
dugc cac yéu cau vé mui vi, cach st dung phu hgp voi diéu kién hoat dong kho khan cua
bd d06i, cu the 1a khi hoat ddng trén bién.

Hinh 5B. Thanh nén. Hinh 5C. Vién nang.

Hinh 6. Chii nhiém dé tai gidi thiéu san Hlnh 7. Cac chzen sy an thir san pham

ph(fm KPAP véi can bo chién sy Lit doan dwdi si huedng dan ciia nhém tdc gia.
126.

Hinh 8. Cdc chién sy dong gép thém y Hinh 9. Nhom tac gia ban giao bé san
kién dé ndng cao chdt lwong san pham. pham cho céan bé chi huy Liv doan 126.

4. KET LUAN

Bo khau phan dn KPAP c¢6 b sung peptide chirc ning da dugc thir nghiém ¢ diéu kién
thuc té cho thiy kha ning ung dung rat 16n cia b san phdm nay cho cac luc lwong hoat
dong dac biét cia quan doi. Phan tich cac chi tiéu sinh héa mau trude va sau khi thu
nghiém cho quén s tham gia sir dung san pham, két qua kiém tra cho thiy san pham thuc
phim chirc ning KPAP khong gdy anh hudng dén chirc ning than, dién giai dd huyét
thanh, két qua con cho thdy kha ning cai thién chirc ning gan cta san pham ddi voi ngudi
su dung.

Loi cdm on: Nghién ciru nay dwoc hé tro kinh phi tir dé tai “Nghién citu tach chiét
peptit mach ngcfn ¢6 hoat tinh sinh hoc dé san xudt thuc phcfm chirc nang danh cho by doi
lam nhiém vy dic biét”, s6 PT.04.16/CNSHCB ciia Bé Cong thirong.
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ABTRACT

PRODUCTION OF KAPAP FUNCTIONAL FOOD ADDITIONAL
BIOACTIVE PEPTITE FOR SPECIFIC FORCE

Military functional food products that help soldiers improve their physical strength,
enhance the ability to fight is very important in the context of modern warfare.
Functional peptides, the short-chain proteins with 2-20 amino acids, molecular weights
is smaller than 10kDa, have nutritional value and some affect physiological functions to
the body, enhance health of human. The Institute of New Technology has produced
short-chain peptide from 3-10 kDa at pilot scale of 100 | / batch, from salmon’s
byproducts using Trypsin and Alcalase enzymes. Peptide powder obtained by spray
drying at 115°C with an over 85% recovery efficiency was used for the production of
10,000 KPAP functional food units for special operations. The KPAP functional food
consists of 3 compressed products, water gel capsules and capsules, added with peptide
content of 0.5 mg / g; 1.2 mg / g and 400 mg / g. This study, which tests the use of the
KPAP functional food for the Navy, shows that more than 90% of warriors have used
the product to demonstrate that the product has high energy efficient, can be applied to
soldiers operating in special conditions.

Keywords: Bioactive peptide; Production; Experiment; Funtional food; Specific force.
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