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TOM TAT

Muc dich ciia nghién cieu nay sir dung co thit do cd ngir soc dira (Sarda Orientalis) dé san xudt protein
thity phén bang phdn iing thity phdn véi xiic tac NaOH. Co thit dé cd ngir soc dwa la nguyén liéu thich hop dé
san xudt protein thity phan khi ham lwong protein (22,42 £ 0,26%) cao hon so véi cac nguyén liéu va phu phiam
thity san khdc. Piéu kién phan iing thity phdn t6i wu twong iing véi tirng yéu té anh hwéng dwoc xdc dinh: Nong
dé xiic tde NaOH 0,45 M; ti 1é co chat:thé tich xiic tac NaOH 1:18 (w:v); thoi gian phdn iing 50 phiit va nhiét
¢ phan iing 30°C. Hiéu sudt thu hoi protein dat gid tri cwc dai 73,32 + 1,29% ¢ diéu kién phan iing thity phén
161 1u. Nghién cieu di cung cdp nhitng thong tin quan trong cho iing dung xiic tac NaOH dé thiyy phdan nguyén
liéu va phu phdam thity san nham thu dich protein thiry phan.

Tir khoa: Co thit d6 c4 ngir soc dura, phan (mg thiy phén, xic tic NaOH, hiéu suat thu hdi protein
ABSTRACT

The purpose of this research was to use red meat of striped tuna (Sarda orientalis) as substrate to obtain
protein hydrolyzate by hydrolysis reaction with NaOH as catalyst. Red meat of striped tuna was a perfect
material to produce protein hydrolyzate with 22.42 + 0.26% of protein content which is higher than other
aquatic materials and by-products. The suitable hydrolysis reaction conditions were determined: 0.45 M
of NaOH, 1:18 (w:v) of substrate weight to NaOH volumn, 50 min of reaction time and 30°C of reaction
temperature. Protein recovery yield reached a maximal value of 73.32 + 1.29% at the suitable hydrolysis
reaction conditions. This research has provided important information for applying NaOH as a catalyst to
hydrolyzate aquatic materials and by-products to obtain protein hydrolyzate.

Key words: Red meat of striped tuna, hydrolysis reaction, NaOH as a catalyst, protein recover yield.

I. PAT VAN DE

Cong nghiép danh bat, ché bién va thuong
mai hai san dong vai trd quan trong trong nén
kinh té ctia nhiéu qudc gia trén thé gioi [21] va
san lugng khai thac ca ngir dat gan 4 tridu tan/
nam [15]. Tuy nhién, khoang 40% khdi luong
héi san danh bit duoc str dung lam thtrc an cho
con nguodi va phén con lai duoc thai ra moi
truong dudi dang chét thai ran: dau, da, xuong,
... [10]. Co thit d6 chiém khoang 11% khdi
lugng ctia ca ngur soc dua [11] va 1a mot trong
c4c phu pham cua cong nghiép ché bién ca ngir
v6i khdi luong khoang 2.000 tin/nim. So véi
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cac phu phﬁm khac, co thit dé ca ngur soc dua
¢6 gia tri dinh dudng cao nhét dac biét 1a n6 ¢
cac acid min khong thay thé ddi v6i con ngudi
va dong vat [18]. Cac giai phap st dung luong
phu pham nay chua tuong ximg véi gia tri dinh
dudng cia nd: sit dung truc tiép lam thic an
gia suc, ban & cac cho dau mdi véi gia thanh rat
thp [1] hodc thai truc tiép ra moi trudng [18].

Protein thity phan tir thity san c6 nhiéu tng
dung quan trong ddi v&i nganh cong nghiép thuc
pham: tao bot, tao gel, tao nhii tuong,... [9]. Phan
16n cc nghién ctru da tién hanh sir dung enzyme
nhu 13 chét xuc tic dé thiy phan thuy san hoic
phu pham thity san nham thu dich protein thuy
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phén [8-2]; tuy nhién, enzyme mang tinh dac
hiéu nén cin str dung t6 hop nhiéu loai enzyme
dé nang cao hiéu suét thiy phan va hiéu suit
thu hodi protein, gia thanh cta enzyme cao do
d6 kha nang Gmg dung v&i qui md san xuét 16n
con han ché, diéu kién phan tng thity phan can
phai duoc kiém soat chat ch& nham tranh su
bién tinh cua enzyme,.... Xuc tac NaOH duoc
st dung nhu 1a mot phu gia thuc pham [19], ¢6
cuong luc xtic tac 16n, gia thanh thdp hon so
v6i enzyme, ... nén tinh kinh té cao hon khi ap
dung & qui mo san xuét 16n.

Nghién ctru nay khai thac nhitng wu diém
ctia xuc tac NaOH dé thuy phan co thit d6 ca
ngu: soc dua dé thu dich protein thity phan
nham khéc phuc nhiing nhuoc diém cua cac
nghién ciru da duoc tién hanh, nang cao gia tri
st dung cua co thit d6 ca ngur soc dua, giam
luong chét thai ran. Theo khao sat ctia ching
toi, thiy phan co thit dé ca ngu soc dua voi
xtc tac NaOH nham thu dich protein thiy phan
chua dugce tién hanh trén thé gidi va Viét Nam.

II. NGUYEN LIEU VA PHUONG PHAP

NGHIEN CUU
1. Nguyén liéu

Co thit d6 ca ngir soc dua duoc cung cip
boi cong ty TNHH MTV db hop Ha Long, Pa
Néng. Nguyén liéu duoc xay nho bang may
nghién gia dung (Panasonic, MX-SM 1031,
Malaysia) va duoc lya chon bing sang phan
loai c¢6 duong kinh 16 sang 2 mm. Sau do,
nguyén lidu dugc chia thanh ting khéi nho
(300 g/khdi) va bao quan & nhiét d -20°C cho
qué trinh nghién ctu.
2. Phan ung thiy phan co thit dé ca nglr soc dua

Co thit do ca ngu soc dua (1 g) dugc hoa
tron déu véi dung dich NaOH trong binh phan
tng kin bang st (50 mL). Phan mg thily phan
duoc hién trong ta Am (Daihan, IS-30, Korea)
va ta siy (Ketong, 101-2, Trung Qudc). Sau
khi két thiic phan tmg, san pham thé duoc loc
nhanh qua gidy loc (Whatman, No. 1). Dich loc
dugc bao quan & 4°C cho cac phan tich tiép
theo, chit ran con lai trén giéy loc duoc séy dén
khéi lwong khong d6i ¢ nhiét do 100°C dé xac
dinh hiéu sut thuy phan.

3. Khio sat anh huéng ciia cic yéu to dén
phan tng thiy phan co thit dé ca ngir soc
dwa
3.1. Khdo sdt anh huong ciia nong do xiic tic
NaOH

Phéan ung thuy phéan co thit do ca ngur soc
dua duoc thuc hién & ti 18 co chét:thé tich
xuc tdc NaOH 1:10 (w:v), thoi gian phan tng
10 phut, nhiét 6 phan tng 30°C va nong do
xuc tac NaOH trong khoang 0,05 dén 0,75 M
(khoang cach giita hai diém khao sat 0,1 M).
3.2. Khdo sat anh hwéng cua ti 1¢ co chat:thé
tich xuc tac NaOH

Néng do xuc tac NaOH tdi uu, thoi gian
phan tng 10 phut va nhiét d6 phan tng 30°C
duogc sir dung dé thay phan co thit do ca ngir
soc dua vdi ti 1é co chat:thé tich xtc tic NaOH
tir 1:06 dén 1:26 (w:v), chénh 1éch thé tich xtic
tac NaOH gitta hai diém khao sat 4 mL.
3.3. Khao sat anh huong cua thoi gian phan ung

Khao sat anh huong cua thoi gian phan
{mg dbi voi phan tmg thity phan co thit do ca
ngu soc dua dugc thyc hién & néng do xuc tac
NaOH va ti 1& co chét: thé tich xuc tic NaOH
t6i uu, nhiét do phan tng 30°C va thoi gian
phan tng tang tir 10 phat dén 80 phit (khoang
cach giita hai diém khao sat 10 phut).
3.4. Khdo sat anh hwong cua nhiét do phan ung

Diéu kién tdi wu cta cac yéu t6 anh hudng
(ndng d6 xuc tic NaOH, ti 1& co chat:thé tich
xuc tac NaOH, thoi gian phan tng) cung voi
nhiét do phan tng trong khoang 30 dén 100°C
(chénh I¢éch nhi¢t do gilra hai diém khao sat
10°C) duoc st dung dé khao sat anh huong cua
nhiét do phan tmg dén phan ng thury phan co
thit dé ca ngur soc dua véi xuc tac NaOH.
4. Phwong phap phén tich
4.1. Xac dinh thanh phd‘n hoa hoc twong doi
cua co thit do ca ngur soc dua

Thanh phan héa hoc twong ddi ciia co thit
d6 ca ngir soc dua (protein, lipid, tro tong va
am) duoc xac dinh theo phuong phap chuin
ctia Cong dong phan tich (AOAC) [5].
4.2. Xdc dinh hiéu sudt thuy phan

Hiéu suat thiy phan duoc xac dinh theo
cong thic,

H, = (Ml Mf) x 100% (1)
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Trong d6, M; 1a luong chét kho c6 trong
co thit d6 ca ngir soc dua (g), M, 1a lugng chit
ran con lai sau phan tng thuy phén (g) va H, 1a
hiéu suat thily phéan (%).

4.3. Xdc dinh hiéu sudt thu hoi protein

Protein c6 trong san pham thé thu dugc
sau phan Gng thity phan dugc xac dinh bang
phuong phap Bradford [7]. Hiéu suit thu hoi
protein duoc tinh theo cong thire,

H, = (—M”Ep:’”) x 100% (2)

Trong do, M,,, 1a lugng protein c6 trong co
thit do ca ngu soc dua (g), M, 1a lugng protein
¢6 trong dich san pham thé thu dugc sau phan
g thily phan (g) va H, 1a hiéu suat thu hoi
protein (%).

4.4. Xdc dinh hiéu sudt thu hoi acid amin

Acid amin cta san phdm thé dugc x4c dinh
bang phuwong phap dong dugc xdy dung bai
C.P. Pope va M.F. Stevens [23]. Hiéu sut thu
hdi acid amin duoc tinh theo cong thuc,

H,, = a2 % 100% (2)

Mpm

Trong d6, M., 1a lugng acid amin ¢o6 trong
san pham tho thu dugc sau phan tng thity phan
(g), Mym 1a lugng protein c6 trong co thit do
cé ngir soc dua (g) va Ha, 13 hiéu suat thu hoi
protein (%).
4.5. Xac dinh do hd’p thu cua san phcfm tho

Do hip thu cia san phim tho dugc xac dinh
O budc song 284 nm phan anh cuong do cua
phan tmg Maillard va cac san pham trung gian
cua phan ung Maillard [14, 12].
4.6. Xac dinh sy khdc biét co y nghia cua két
qud thi nghiém

Su khac biét c¢6 y nghia cta hiéu suét thu
hdi protein dugc xac dinh bang phan tich
phuong sai ANOVA - One way [17] v6i phan
mém Minitab 16.
1. KET QUA NGHIEN CUU VA THAO
LUAN
1. Thanh phén héa hoc twong dbi ciia co thit
do ca ngir soc dua

Nu6c chiém phan trim kha 16n (68,8 +
0,29%) va chat kho chiém khoang 1/3 khdi
lwong cua co thit do ca ngtr soc dua trong thanh
phan hoa hoc twong ddi cua co thit do ca ngir
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soc dua. Thanh phﬁn héa hoc tuong ddi cua co
thit dé ca ngur soc dua duoc the hién ¢ Bang 1.

Bang 1. Thanh phin héa hoc twong di ciia co
thit do6 ca ngir soc dua

Thanh phan | Phan tram (%)
Nudc 68.80 + 0,29
Protein 22,42 +0,26
Lipid 3,02 +£ 0,06
Tro 2,79 £ 0,05
Khac 2,97 + 0,50

Protein chiém phan trim cao nhét trong
chit kho cua co thit do ca ngu soc dua (22,42
+ 0,26%) va lipid, tro va cac thanh phan khac
chiém ti 1¢ rat thap. Két qua phan tich thanh
phan hoa hoc twong ddi cua co thit d6 ca ngir
soc dua trong nghién ctru nay tuong duong véi
nghién ctru cia Rani va cdng su [24], Balogun
va cdng su [6], Zaboukas va cdng su [26]. Ham
luong protein cua co thit do ca ngu soc dua
cao hon so véi cac loai thuy san khac: ca trich
(19,25%) [3], ca nuc gai (18,28%) [4], tom
(19,4%) [25], .... Do @6, co thit do ca ngur soc
dua 1a nguyén liéu giau protein thich hop dé
san xuét dich protein thity phan.

2. Anh huéng ciia ndng dd xic tic NaOH
dén phan ng thiy phan co thit d6 ca ngir
soc dua

Nhin chung, ndng d6 xtic tic NaOH c¢6 anh
huong dang ké dén phan tmg thity phén co thit
dd ca ngu soc dua. Hi¢u sut thily phan, hiéu
suat thu hdi protein, hiéu suat thu hdi acid amin
va d6 héap thy cta san pham thd ting dang ké
khi nong d¢ xtic tic NaOH ting (Hinh 1 va
Hinh 2).

Hiéu suit thuy phan va hiéu sut thu hdi
protein ting va dat gia trj cuc dai voi gi tri 1an
luot 1a 80 + 1,83% va 45,74 + 1,33% tai nong
d0o xuc tac NaOH 0,45 M khi néng do xuc tac
trong khoang 0,05 dén 0,45 M. Tuy nhién, hi¢u
suét thu hoi protein giam khi nong do xuc tac
NaOH tiép tyc ting sau d6 vi protein bi bién
tinh dong tu & néng do xtc tac NaOH cao hoac
bi thay phan thanh acid amin, diéu nay twong
g voi su giam nhe ctia hiéu suat thay phan
(Hinh 1) hodc hiéu suét thu hdi acid amin ting
(Hinh 2).
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Hinh 1. Anh huéng ciia ndng dd xic tic NaOH dén hiéu sut thily phan va hiéu suét thu hdi protein

2.5

0.4

Phan tram (%)
N
(=)

—_
W

- 034

0.2

0.05  0.15 0.25 0.35 045 055 065 075

Néng dd xic tac NaOH (M)
—— Hiéu suat thu hoi acid amin (%)

—— D6 hép thu cta san pham thé (ABS)

Hinh 2. Anh hudng ciia néng d6 xic tic NaOH dén hiéu suit thu hdi acid amin va d9 hap thu ciia sin phim th

Hiéu suit thu hdi acid amin va do hap thu
clia san pham thd ting nhe cing véi ndong do
xuc tac NaOH tang tir 0,05 M dén 0,75 M. Hiéu
sudt thu hdi acid amin dat gia tri cuc dai 2,28
+ 0,06% & ndng do xuc tic NaOH 0,75 M va
d6 hip thu cta san pham thé dat gia tri cuc dai
0,340 + 0,003 ABS ¢ ndng d6 xtic tic NaOH
0,45 M. b6 hép thu mau cta san phém tho tang
boi vi cuong d6 cia phan tng Maillard xay ra
manh va cac nong d6 san pham ciia phan tmg
Maillarde ¢6 kha niang hip thu budc song 284
nm ting & ndng do xuc tac NaOH cao [12].

Phan tich sy khac bi¢t y nghia cho hi¢u suét
thu hoi protein cho thdy tai ndng do xuc tac
NaOH 0,45 M c¢6 hiéu suét thu hoi protein cao
nhat va khac biét hoan toan ddi véi hiéu sudt
thu hoi protein & cac nong do xuc tic NaOH
khac. Do do, n(‘Sng do xuc tac NaOH 0,45 M
duoc lua chon cho cac khao sat tiép theo.

3. Anh hwéng ciia ti 1é co chét : thé tich xic tac
NaOH dén phan tng thiy phan co thit d6 ca
ngtr soc dwa

Thé tich xtic tac NaOH c6 anh huéng 16n
dén nong d6 cac san phdm thu duge sau phan

tmg thuty phan va hang s cin bang cua phan
(g thity phan. Do d0, ti 1& co chét:thé tich xuc
tac NaOH duoc khao sat trong nghién cuu nay
nham xéc dinh diéu kién t6i wu cho phan tmg
thity phan co thit d6 ¢4 ngir soc dua nham thu
dich protein thiy phan. Két qua hiéu suat thay
phan, hiéu suat thu hoi protein, hiéu suét thu
hoi acid amin va d¢ hap thu ciia san pham tho
duogc thé hién ¢ Hinh 3 va Hinh 4.

Hiéu suét thiry phan va hiéu suét thu hdi pro-
tein tang cung ti 16 co chat:thé tich xtc tac ting
tir 1:06 (w:v) dén 1:18 (w:v) boi vi tang thé tich
xuc tac s€ tang kha nang phan tan cla cic san
pham thiy phan vao méi truong lam cho phan
(g thiy phan dich chuyén theo chiéu ting nong
do cua protein. Hidu suét thuy phan va hiéu suat
thu hdi protein dat gia tri cao nhat lan luot 1 83,06
+1,83% va 66,88 + 1,11% & ti 1€ co chat:thé tich
xuc tac NaOH 1a 1:18 (w:v). Sau do6, hiéu suat
thily phan va hiéu suét thu hoi protein giam boi
vi protein s& bi bién tinh dong tu khi luong xuc
tac NaOH 16n hodc bi phan htly thanh acid amin,
didu nay tuong Gmg voi hiéu suat thu hoi acid
amin tang khi tang lugng xtic tic NaOH (Hinh 4).
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Hinh 4. Anh huéng ciia ti 1¢ co’ chit:thé tich xiic tac dén hi¢u sut thu hoi acid main va d9 hap thu ciia san phim tho

Do hip thu cua san phdm thd giam tir gia
tri 0,348 £ 0,034 ABS tai ti 1¢ co chét:thé tich
xtc tic NaOH 1:06 (w:v) dén do hip thu thap
nhét 0,153 = 0,007 ABS twong ing voi ti 1€ co
chét:thé tich xuc tac NaOH 1:26 (w:v). Trong
khi do, hiéu suit thu hdi acid amin ting manh
cung véi ting ti 1& co chét:thé tich xuc tac
NaOH va dat gia tri cuc dai 3,62 + 0,16% tai ti
1¢ co chét:thé tich xtic tic NaOH 1a 1:18 (w:v)
vi protein cua co thit do ca ngtr soc dua hodc
protein thuy phan s€ bi thiy phan thanh acid
amin khi lugng xuc tdic NaOH 1on.

Tai ti 1& co chat:thé tich xtc tic NaOH 1:18
(w:v), hiéu suat thu hoi protein dat gia tri cao
nhat va c6 sy khac biét hoan toan véi hiéu suat
thu hoi protein ¢ céc ti 1& co chat:thé tich xuc
tac NaOH khac. Do do, ti 1€ co chat:thé tich
xuc tac NaOH 1:18 (w:v) duogc lya chon la ti 1€
co chat:thé tich xtc tac NaOH tdi wu cho cac
khao sat tiép theo.

4. Anh hwéng cia thoi gian phéan wng dén
phan wng thiy phin co thit dé ca ngwr soc
dua
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Thoi gian phan ung c6 anh huong khong
dang ké dén phan ung thuy phan co thit do ca
ngur soc dua khi so sanh véi anh hudng cua
nong do xic tac NaOH va ti 1¢ co chat:thé tich
xuc tac NaOH. Su thay d6i cua hiéu suit thuy
phan, hi¢u suét thu hoi protein, higu suét thu
hdi acid amin va d6 hip thu cua san phim tho
cung véi thoi gian phan tmg duoc thé hién &
Hinh 5 va Hinh 6.

Hiéu suét thily phan tang khi thoi gian phan
ung tang va dat gia tri cyc dai 90,47 £ 00% tai
thoi gian phan g la 80 phut. Thoi gian phan
g trong khoang 10 dén 50 phut c6 anh hudng
thuan dén hiéu suét thu hdi protein va hiéu sut
thu hdi protein chiu anh hudng nghich cua thoi
gian phan tng khi thoi gian phan Gng tang tr
50 phat dén 70 phit vi protein bi thity phan
thanh acid amin khi thoi gian phan ung kéo dai,
diéu nay twong Gng voi hiéu suat thu hoi acid
amin ting dang ké khi thoi gian phan tng 16n
hon 50 phit (Hinh 6). Hiéu suét thu hoi protein
dat gia tri 16n nhat 73,32 =+ 1,29% khi thoi gian
phan ung 1a 50 phut.
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Hinh 6. Anh hwéng ciia thoi gian phan tng dén higu suit thu héi acid min va do hip thu ciia sin phim tho

Hiéu suat thu hdi acid amin ting nhe trong
khoang thoi gian phan tng tir 10 phit dén 50
phut va taing manh trong khoang thoi gian phan
{mg tir 50 dén 80 phut boi vi khi ting thoi gian
phéan tng sé tang lugng protein thily phan thanh
cac acid amin. Hiéu suét thu hoi protein dat gia
tri cuc dai 4,97 + 0,24% khi thoi gian phan tng
thuy phan 1a 80 phut. V6i thoi gian phan Gng
50 phiit do hap thu ciia san pham tho dat gia tri
16n nhét 0,292 + 0,006 ABS.

Hiéu suét thu hoi protein dat gia tri cuc dai
O thoi gian phan tng 50 phut va c6 sy khac
biét hoan toan voi hiéu suat thu hdi protein &
cac thoi gian phan ung khac khi phan tich sy

khac biét c6 y nghia. Thoi gian phan tng 50
phut duoc lya chon cho khao sat anh huong
ctia nhiét d6 phan tmg dén phan tmg thuy phan
co thit d6 ca ngur soc dua.
5. Anh hwéng ciia nhiét do phin wng dén
phéan @ng thiy phén co thit dé ca ngir soc
dua

Nhiét do phan ung khong c6 anh hudng
dang ké dén hiéu suat thiy phan. Tuy nhién,
nhiét d6 phan tmg c6 anh huong nghich dén
hiéu suét thu hoi protein, hi¢u sut thu hoi acid
min va d6 hap thy cta san pham thd (Hinh 7
va Hinh 8).

100
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Nhiét do phan tng (°C)

—&— Hiéu suét thiy phan (%)
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Hinh 7. Anh hwéng ciia nhiét d9 phan vng hidu suit thity phan va hiéu suét thu hdi protein
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Hinh 8. Anh huéng ciia nhiét d9 phan tng dén hiéu suit thu hdi acid min va do hip thu ciia sin phim thé

Hiéu suat thity phan khong thay doi khi ting
nhiét d6 phan tmg tir 30°C dén 100°C va dao
dong trong khoang 89,41 + 1,83% va 93,65 +
0,00%. Hiéu suat thu hdi protein c6 xu hudéng
giam déu tir 73,32 + 1,29% & nhiét do phan ting
30°C dén gié tri cuc tiéu 51,64 + 0,05% & nhiét
d6 100°C béi vi protein bi thity phéan thanh acid
amin ¢ nhiét do phan ng cao.

Hiéu suét thu hdi acid amin va d hép thu
ctia san pham tho giam déu dén gid tri thap nhat
lan luot 14 2,51 + 0,00% va 0,229 + 0,02 ABS
khi nhiét 6 phan tng tang tir 30°C dén 100°C
bdi vi acid amin tham gia vao phan tng Mail-
lard va cac san pham trung gian hap thu budc
song 284 nm cua phan ung Maillard bi phan
huy & nhiét do phan trng cao [20].

Phén tich su khac biét co y nghia d6i véi
hiéu suét thu hoi protein cho théiy & nhiét do
phan tng 30°C c6 hiéu suat thu hdi cao nhat
va ¢6 su khac biét hoan toan so voi hiéu suét
thuy phan ¢ cac nhiét do phan tng khac. Vi
vay, nhi¢t do phan mg 30°C dugc lya chon la
nhiét d t6i wu cho phan Gmg thiy phan co thit
d6 ca ngir soc dua nham thu dich protein thity

TAI LIEU THAM KHAO

Tiéng Viét

phén véi xuc tdc NaOH.
IV. KET LUAN

Két qua phan tich thanh phan hoa hoc
tuong d6i ctia co thit do ca nglr soc dua cho
thdy nguyén liéu trong nghién ciru nay rat giau
protein (22,42 + 0,26%) va thich hop dé san
xuét dich protein thuy phan. Piéu kién phan
ung thuy phan co th1t do ca ngir soc dua tdi vu
tuong ng voi timg yéu té anh huong duoc xac
dinh voi nong do xuc tac NaOH 0,45 M; ti 1€
co chat:thé tich xtic tic NaOH 1:18 (w:v), thoi
gian phan tng 50 phut va nhiét d6 phan rng
30°C. Véi diéu kién phan tmg thiy phéan tdi
wu, hiéu suét thu hdi protein dat gia tri cuc dai
73,32 £ 1,29%. San pham protein thity phan c6
thé bo sung vao thuc phim dé nang cao ham
luong protein, sir dung nhu thanh phan tao
chte ning cho thyc phdm hodc bd sung vao
thtrc an chan nudi.
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