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Thu nhan protein concentrate tir ca tra va anh
hudng cua sodium chloride, sodium
tripolyphosphate, sucrose, sorbitol 1én do gitr
nudc, do hoa tan cua protein concentrate ca
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TOM TAT

Fish Protein Concentrate (FPC) dwoc thu nhdn
tir nguyén liéu phi 1é cd tra bang phwong phdp sir
dung isopropanol va ethanol véi pH dding dién 5.5.
FPC gom cdc phdn doan c6 khéi lwong phdn tir <11
va 35 kDa. Bt FPC dat loai A theo tiéu chudn cia
FAO véi ham lwong protein, lipid, tro va d¢ dm lan
lwot la 91,8, 0,12; 0,69 va 3,12 %. Ham lwong amino
acid thiét yéu va bdn thiét yéu lan lwot la 38,28 va
36,51 %, cao hon nhiéu lin so véi tiéu chudn cia
FAO/WHO, chung to FPC tir cad tra co gia tri dinh
duwéng rat cao. Cdc két qua cho thdy do hoa tan

protein ciia FPC trong dung dich tiyy thudc vao nong
do va loagi gia vi/phu gia b6 sung vao theo thir tw
sodium chloride (NaCl)< sucrose<sorbitol<sodium
tripolyphosphate (STTP). Bén canh do, NaCl, sucrose
va sorbitol hau nhiw khéng lam thay doi dé gitk nwée
ciia FPC trong khi STTP lai lam tang ding ké gid tri
nay. Ché do bao qudn dung dich FPC & diéu kién
lanh va lanh dong c6 gdy ra mét sé thay doi vé do
hoa tan protein va do gitk nude, tuy nhién sw thay doi
nay la khong qua lon.

Tir khoa: cd tra, do gitt nudc, fish protein concentrate, do hoa tan protein, SDS-PAGE

MO PAU

Protein concentrate c4 (FPC) la mot san pham
chira chu yéu 1a cac mach pepetide c¢6 phan tir luong
nho, c6 gia tri dinh dudng cao, c¢o6 lgi cho suc khoe
dugc thu nhan tir cac loai ¢4, c6 thanh phan cac chat
dinh dudng dac biét 1a protein cao hon so v&i nguyén
liéu ca twoi [1]. Theo Td chirc Lwong Nong (FAO)
cta Lién Hiép Qudc [2], FPC bao gom ba loai: (a)
Loai A 1a bot hau nhu khéng mui, khong vi, c6 ham
lwong chét béo tdi da khoang 0,75 % va c¢6 ham
lugng protein trong khoang 65-80 %; (b) Loai B, 1a
bot c6 mui ca va ¢é ham lugng chét béo t6i da 1a 35

%; (c) Loai C; 1a thit ca duoc san xut trong diéu kién
vé sinh. Protein tir c4 dugc thu nhan bang nhiéu
phuong phap khac nhau, Power H.E. [3] d& dé xuit
phuong phap thu nhan protein concentrate tir phi 1€ ca
tuyét. Mic du
protein ca khac nhau nhung diém chung 1a déu c6 giai

¢6 nhidu phuwong phap thu nhan

doan loai bo cac phan phi protein (nudc, da, xwong va
dac biét 1a chat béo) bang céc loai dung méi (alcohol,
propanol, ethylene dichloride) sau d6 két tua thu nhan
protein bang diém dang dién pH; = 5,2 — 5,5. Theo
FAO, thong thuong alcohol va propanol dugc uu tién
sir dung, hién nay do chinh sach mién thué tiéu thy
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dic biét nén propanol dugc st dung phé bién hon [2].
Hién nay, ngudi ta sir dung hai phuong phap chinh dé
thu nhan FPC d6 1a: (a) st dung enzyme va (b) st
dung dung méi hiru co dé trich ly protein tir ca.

Ca la nguon thirc an giau protein, tuy nhién
khong phai lac nao ciing c6 san. Do 1a do sy hu hong
rat nhanh chong xay ra trén ca khi cac thiét bi lam
lanh khong sin co ciing nhu l1a sy thiéu thén cac
phuong tién sir dung dé danh bat. Thong thudng,
luong protein c¢6 trong khau phan an giau thuc vat
khong dii cung cp tat ca cac amino acid can thiét cho
nhu cau cua co thé. Két qua 1a c6 mot ty & nguoi dan
& mot sb quéc gia bi suy dinh dudng, teo co, phi né
va mot sb triéu ching khac nhu bénh “Kwashiorkor”
va “Mararsmus” [3]. Viéc b sung mot ty 18 10 %
protein concentrate (PC) vao banh mi tring da dwoc
bao cao la lam tang ty I& protein hiéu qua (protein
efficiency) 1én dén 198 % [4]. Vi su gia ting dan sd
toan cau nhu hién nay, su thiéu hut dinh dudng
protein tro thanh mot vin d& rat nghiém trong trir khi
¢6 mot giai phap thich hop duoc tién hanh. Mot trong
nhiing giai phap d6 1a “bot c4”. Chi cin mot lwong
nhé FPC duoc bd sung vao khau phan an cua khoang
500 triéu nguoi hién dang thiéu protein da co thé gitip
cai thién dang ké tinh trang stc khoe cua ho.

Trong qua trinh thu nhan FPC, tién hanh gia nhiét
& nhiét do tir 81-82 °C nham tang kha nang trich ly
chat béo ciia dung méi. Tuy nhién, hé qua cua qua
trinh gia nhiét lam cho tinh ndng cong nghé¢ cua
protein concentrate ca (FPC) bi giam hodc mt di, anh
hudng dén chit luong cua FPC. Bot FPC thanh pham
dugc danh gia chat lugng bang cac phép phan tich dé
kiém tra ham luong cac chat dinh dudng quan trong
nhu protein, lipid, tro, 4m, danh gia cam quan vé mui,
mau cua san pham cé dat yéu cau hay khong. Do do,
can thiét phai tién hanh kiém tra tinh chét, tinh ning
cong nghé cua protein chira trong bot ca thanh pham
nhu kha nang git nuwéc (WHC, water holding
capacity), muc d6 hoa tan protein (PS, solubility
protein) [5-7]. Bén canh do, khi FPC dugc bd sung

vao san pham thuc phim cu thé (surimi, c4 vién, xtc
xich...) nham muc dich ting cao gia tri dinh dudng
hay dé diéu chinh cac tinh chit cua san pham, anh
huong caa mot sb gia vi va phy gia lén gia tri WHC
va PS cua FPC can duoc khao sat dé dua ra nhitng
thong tin can thiét cho qua trinh ché bién. Tir nhitng
1y do trén, trong nghién ctru nay, chung t6i dé xut
tién hanh thu nhan FPC bang phuong phéap cai tién va
khao sat anh huong cua sodium chloride, sodium
triphosphate, sucrose va sorbitol 1én d6 gitt nudc va
muc d¢ hoa tan protein cua FPC.

VAT LIEU VA PHUONG PHAP
Thu nhén fish protein concentrate (FPC)

Qui trinh thu nhan FPC duoc tién hanh chu yéu
dya vao phuong phap ctia Guttmann va Vandenheuve
[8]. Ca tra (Pangasius hypophthalmus) dugc phi 1& dé
loai bo da, xwong va mach mau. Phi 1€ s€ dugc xay
tho (=2 mm) dé thu thit ca. Thit c4 (100 gam) duoc
tron déu véi 70 % isopropanol (200 mL) & nhiét do
phong trong 15 phit. Sau d6 chinh pH vé 5,5 bang
0,1 N H,SO,. Khudy tron hdn hop nay & 82 °C (day
kin) trong 30 phut trong bé diéu nhiét. Sau do, lay
mau ra va dé yén dé nhiét dd mau ha xudng nhiét do
phong. Mau dugc ly tim (5000xg, 15 phat). Can ly
tam dwoc tiép tuc rira Vi isopropanol va ly tim nhu
trén thém hai 1an. Sau do, can duoc ria lan tht tu voi
99,9 % isopropanol va ly tdm nhu trén. Can ly tam
duoc sy ddi luu 45°C trong 24 gid dé thu duoc mau
FPC-G.

Can ly tim cta mAau rira 1an tha tu noi trén tiép
tuc duoc rira ba 1an véi 99,97 % ethanol (200 mL) va
ly tam (5000xg, 15 phut). Cudi cing, cin ly tim dwoc
say ddi luu 45 °C trong 24 gio dé thu dwoc mau FPC.

Hiéu suét thu hoi (H, %) cua FPC dugc tinh theo
cong thic: H=100— (M1—M,)/M;x100. Trong d6, M,
khéi lugng thit c4 ban dau va M, khdi lwong bot Fish
Protein Concentrate thu dugc.

Xac dinh kha nang giir nuwéc (WHC)
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Do gitt nudc duge xac dinh theo phuong phap
cua Beuchat [9]. P gilr nudc dugce tinh theo cong
thirc: WHC= (Wo-W,)/W,. Trong d6, W, 1a khbi
luong (g) FPC, W; 1a khéi lugng (g) FPC va ong ly
tam, W, 1a khi luong (g) dng ly tim va cin con lai
sau ly tam.

Xac dinh mirc @9 hoa tan protein (PS)

Mtrc d6 hoa tan protein dugc xac dinh theo
phuong phap cua Vojdani F. [10]. Dich néi thu duoc
trong qué trinh xac dinh WHC duoc thu nhan dé xac
dinh ham lugng nitrogen bang phuwong phap Micro-
Kjeldahl. D6 hoa tan protein (PS, %) dugc tinh theo
cong thic: PS=P;/Px100. Trong d6, Py lugng
protein hoa tan trong dich néi sau ly tim va Py luong
protein tong trong mau trude ly tam.

Xac dinh cac thong sé mau sic

Céc thong s6 mau sic cua mau dugc do boi thiét
bi Miolta CR-400 Chroma meter (Minolta Camera
Co., Ltd., Osaka, Japan) theo hé mau CIE Lab.
Khoang sai biét mau sic (AE)duoc xac dinh theo
cong thic: AE™= 4/ (AL")? +(Aa")? +(Ab)? [11].
Do tring (E”) ciia mau duge xac dinh boi cong thuc:
E'=100 —/((100 — L)% +(a")? +(b*)?) [12].

Xac dinh ham lugng protein, lipid, tro va do am

Ham luong protein thd ciia mau duge xac dinh
theo phuong phap Micro- Kjeldahl (TCVN 4328-
1:2007). Ham luong lipid thd ctia mau duoc xac dinh
theo phuong phap FAO,14/7,1986. P6 am cua miu
dugc xac dinh theo phuong phap TCVN 3700-1990.
Ham luong tro trong mau duoc xéac dinh theo phuong
phap FAO,14/7,1986.

Xac dinh thanh phin amino acid

Thanh phan amino acid trong ciac mau fish
protein concentrate dugc xac dinh theo phuong phap
AOAC Official Method 994.12 (1997). Ti s6 héa hoc
(chemical score) cua protein 1a ti I¢ (%) cua acid amin
thiét yéu trong moét mau protein so véi mét mau
protein chuan (hay d6i chung) [13].
bién di protein SDS-PAGE

Mau protein duoc tién hanh dién di SDS-PAGE
theo phuong phap cua Trudel J. va cong su [14].
SDS-PAGE dugc chuan bi véi 15 % (wiv) gel
polyacrylamide chaa 0,1 % (w/v) sodium dodecyl
sulfate (SDS) va 0,3 % (w/v) mmonium persulfate.
Stacking gel duwoc chuan bi véi 5 % (Wiv)
polyacrylamide chtra 0,1 % (w/v) SDS. Mau duoc
dun soi 5 phut véi 2,5 % (w/v) SDS trong 125mM
Tris-HCI (pH 6,8). Bromophenol blue (0,01 %, w/v)
duoc str dung lam tracking dye. Mau (20 pL) duoc
cho vao tirng giéng. Dién di & 100 V va 30 mA trong
khoang 2 gio ¢ nhiét do phong. XL-OptiProtein
Marker (ABM, Richmond, BC, Canada) dug¢c st
dung 1am thang do chudn dé xac dinh khdi luong
phén tir protein.

Anh huong cta NaCl, sucrose, sorbitol va STTP 1én
d6 hoa tan va kha nang gir nugc cua FPC trong dung
dich FPS

Chuin bi dung dich protein ca (Fish Protein
Solution, FPS) bang cach cho nuéc cat (10 mL) va
bot FPC (0,5 g) vao 6ng ly tam loai 15 mL. Tiép theo,
b sung NaCl, sucrose, sorbitol va STTP (sodium
tripolyphosphate) véi ham lugng so véi FPS lan luot
1a 0-15 %, 0-5 %, 0-5 % va 0-15 %. Mau FPS dugc
ton trir & nhiét do lanh (4°C) va nhiét d6 lanh dong (-
20 °C) trong 2 ngay. Mau sau d6 duoc danh gia mot
s6 chi tieu WHC, PS sau 2 ngay ton trir. Mau dbi
chimg 1a mau dugc danh gia cac chi tiéu & nhiét do
phong (30 °C) ngay sau khi chuan bi. Ham lugng
NaCl, sucrose, sorbitol va STTP cao hon khong duoc
khao sat do khong co ¥ nghia thuc té trong cac qui
trinh thu nhan thuc pham.

Tinh toan va théng ké

Tat ca cac thi nghiém duoc 13p lai ba lan, cac két
qua duoc thé hién duéi dang trung binh + d6 léch
chuin. Cac phan tich phuong sai (Anova) duoc thuc
hién, su khac biét c6 nghia vé mit thong ké cua cac
két dugc tinh todn dwa vao kiém dinh Duncan’s
multiple-range test (p <0,05). T4t ca cac tinh toan
thong ké dugc thuc hién bang phan mém SPSS (SPSS
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for Windows, Base System User's Guide, Release
17.0, Chicago, IL.).
KET QUA VA THAO LUAN
Khdi lwong phan tir cia FPC

Két qua dién di protein SDS-PAGE dugc trinh
bay & Hinh 1. MAu phi 1& c4 xuét hién cac phan doan
protein tuong ung vai khdi lugng vao khoang <11,
13, 17, 20, 33, 35, 45, va 48 kDa. Trong dd, cac phan
doan <11, 33, 35, 45, va 48 kDa xuét hi¢n thanh cac

vach kha rd trén gel polyacrylamide. Mau FPC-G va
FPC c6 cac phan doan protein <11 va 35 kDa gidng

nhau hién ro trén gel. Nhu vy, qué trinh thu nhén
protein concentrate da lam mat di mot sé phén doan
protein. Ngoai ra, mau FPC thu dugc tir viéc hiéu
chinh phuong phap cta Guttmann and Vandenheuvel
[8] (Miu FPC-G) khong lam thay dbi thanh phan
protein.

Hinh 1. Khéi luvong phan tur protein dua trén két qua dién di SDS-PAGE cua cac mau (1) FPC-G; (2) phi 16 ca tra; (3) FPC

Thanh phin héa hoc va mau sic ciia FPC

Hai phuong phap thu nhan FPC da duoc su dung
trong nghién ctru. Theo d6, phuong phap A va B 1an
luot c6 hiéu suat thu hdi (H, %) la 17,1240,94 va
16,37 + 0,24 (Bang 1). Nhu vay, phuong phap B do
¢6 tang sb 1an rira bang ethanol so véi phuong phap A
nén c6 lam giam mot phan hiéu suat thu nhan (~0,75
9%).

Thanh phan héa hoc va mau sic cua cic mau thi
nghiém duoc trinh bay trong Bang 1. C6 thé thay
rang, ham luong lipid trong mau phi 1é ca tra kha cao
(gap 10 1an) so v&i phi 1& ca Tuyét (0,34 %). Do vay,
mau FPC-G duoc chuin bi theo phuong phap cua
Guttmann va Vandenheuve [8] c6 ham lwong lipid
cao (5,11 %). Trong khi d6, do duoc bd sung cac 1an
rira bang ethanol, mau FPC c6 ham luong lipid tho

(0,12 %) thap hon so véi tiéu chuan loai A (<0,75 %)
ctia FAO. Thanh phan lipid thd ¢6 ¥ nghia quan trong
trong phan loai protein concentrate tir ca do bai lipid
khi bi oxy hoa s€ tao mui 6i va vi khé chiu cho san
pham. Bén canh d6, ham lugng (%) protein tho trong
ca hai mau protein concentrate cua chung toi déu >80
%, dac biét mau FPC dat muc 91,8 %. Nhu vay, co
thé thay rang, mau FPC da dat va vuot tiéu chuan loai
A Vé protein concentrate tir ca theo qui dinh cia FAO
[21.

Vé mau sac, so véi mau FPC-G, mau FPC c6
mau sang hon, c¢6 nhiéu 4nh vang hon va co d6 tring
cao hon. Ngoai ra, gia tri 2<AE*=2,54<3,5 cho thiy
giita hai miu nay c6 sy khic biét vé mau sic & muc
d6 tuong d6i va co thé cam nhan dugc boi ngudi
khong c6 kinh nghiém [11].
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Thanh phin amino acid ciia miu FPC

Bang 1. Thanh phin® hoa hoc (A) va mau séc (B) cta phi 18 ¢4 tra va cic mau FPC

A Protein tho (%) Lipid tho (%) Tro (%) D6 4m (%) H (%)
Phi 18 18,6+1,4° 3,440,6" 1,120,3° 74,5+1,0° -
FPC-G 86,8+0,5° 5,1140,2° 0,76+0,1° 3,0+0,0° 17,12+0,94°

FPC 91,8+1,2° 0,12+0,12 0,69+0,0° 3,1£0,0° 16,37+0,24%

B L" a’ b* = AE"
Phi 1& - - - - -
FPC-G 77,87+0,02% -4,110,03° 9,41+0,02° 75,61+0,01 0,00°

FPC 80,02+0,03° -3,37+0,02° 10,55+0,03" 77,16+0,01° 2,54°

1C4c chit cai khac nhau & cung mdt cot (phan A hodc B clia Bang) cho biét su khac biét c6 nghia vé mat

d6 1éch chun

théng ké cua cac két qua (p< 0,05). Cac sb lidu dugc thé hién dudi dang trung binh cia cac 1an lap lai (n=3) +

Bing 2. Ham luong (%) amino acid® trong cdc mau FPC va nhu cau amino acid thiét yéu theo

tiéu chudn FAO/WHO va NRC [15]

Ti s6 hoéa hoc

Ti s6 héa hoc

Amino acids FPC-G FPC FAO/WHO NRC FAO/WHO NRC
Glycine™ 3,37 2,89
Alanine 5,13 5,46
Valine 4,39 4,69 13 0,7 3,60 6,70
Leucine” 7,42 8,20 19 0,82 4,32 10,00
Isoleucine” 3,83 411 13 0,65 3,16 6,32
Methionine” 2,58 2,75 1,7 0,3 1,62 9,17
Phenylalanine” 3,56 3,87 38 0,83 1,02 4,66
Proline™ 3,81 3,82
Serine 3,77 4,18
Threonine” 3,97 411 0,9 0,47 4,57 2,12
Cysteine™ 0,81 0,82
Tyrosine™ 3,18 3,52 - -
Histidine” 2,0 2,17 1,6 0,17 1,36 12,76
Arginine™ 5,58 6,30 - 0,7 - 9,00
Glutamic acid™ 16,97 19,16
Aspartic acid 8,93 10,00
Lysine” 8,32 8,38 1,6 0,69 5,24 12,14

" amino acid thiét yéu; ™ amino acid ban thiét yéu (thiét yéu trong mot sb truong hop dic biét)

% s0 véi két qua trung binh ctia mau.

Cac sb lidu dugc thé hién dudi dang trung binh cua cac 1an 13p lai (n=3), do léch chuan cua tat ca cac s6 lidu déu & mirc <0,5
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Thanh phdn amino acid cua cac miu protein
concentrate dugc trinh bay ¢ Bang 2. Céc két qua cho
thdy qui trinh thu nhan protein concentrate ma chung
t6i d¢ xuit khong lam thay doi dang ké thanh phan
amino acid so véi qui trinh cua Guttmann va
Vandenheuve [8]. Can cir trén tiéu chudn cua
FAO/WHO va NCR [15], ham lwong tirng amino acid
thiét yéu cua cac mau FPC-G va FPC déu bang hoic
cao hon. V& mat téng sb, cac amino acid thiét yéu va
ban thiét yéu cia mau FPC lan luot 14 38,28 va 36,51
%, cao hon nhiéu so véi hai tiéu chuan néi trén. Ti s6
héa hoc cia FPC-G va FPC cao hon rat nhiéu so véi
tiéu chuan cia FAO/WHO va NRC, dic biét véi cac
amino acid nhu valine, leucine, isoleucine, threonine
va lysine. Nhu vay c6 thé thiy rang, FPC tir c4 tra co
gia tri dinh dudng cao cho ngudi va dong vat.

Anh huéng cua sodium chloride, sucrose, STTP va
sorbitol dén d¢ hoa tan protein (PS) va kha ning gitr
nuéc (WHC) cua FPC trong dung dich

Trong qua trinh luu trir va ché bién mot sé san
phdm c6 ban chit 1a gel protein (thi dy: surimi, xuc
xich, ca vién...) mot s6 loai gia vi/phu gia nhu
sodium chloride, sucrose, sorbitol va STPP duoc bd
sung dé diéu chinh cac tinh chét khac nhau cua san
phim. Bén canh d6, mot sb loai protein (thi duy:
protein dau nanh, whey protein, protein tir ca...) cling
dugc bd sung vao san phim thuc phim dé ting gi tri
dinh dudng va diéu chinh mot s tinh chat cua san
pham. Pé danh gia chinh xac anh hudng cua cac loai
gia vi/phu gia n6i trén dén san pham, can thiét phai
lam 16 anh huong cua ching dén cac tinh chét khac
nhau cua loai protein bo sung, nhit 1a gia tri WHC va
PS.

Anh huéng cua sodium chloride, sucrose, STTP
va sorbitol dén d6 hoa tan protein (PS) cua FPC trong
dung dich (FPS) dugc trinh bay ¢ Hinh 2. Nhin
chung, cac mau FPS co gia tri PS va WHC ting nhe
khi bao quan & 4°C va giam khi bao quan & -20°C sau
hai ngay bao quan; tuy nhién, sy thay ddi nay kha
thip (<+0,5%). Bao quan lanh dong trong hai ngay, &

ndng do NaCl thip (<7,5 %) lam PS ting. Néu tiép
tuc ting luong mubi, gia tri PS giam nhanh. Nhin
chung, viéc bd sung NaCl vao dung dich FPS it lam
thay d6i do hoa tan protein (1 %). O ham luong
<5%, viéc bd sung sucrose, sorbitol hoic STTP vao
FPS lam gia tri PS ting ro0 rét theo tha tu
sucrose<sorbitol<STTP. Tuy nhién, néu tiép tuc ting
ham lugng STTP d¢ hoa tan protein giam dan.

Anh huong cua sodium chloride, sucrose, STTP
va sorbitol dén kha nang giit nuéc (WHC) cia dung
dich FPS duoc trinh bay & Hinh 3. O cac diéu kién
nhiét d6 bao quan khac nhau, viéc bd sung NaCl,
sucrose, sorbitol vao dung dich FPS hiu nhu khong
lam thay d6i nhiéu dén gia tri WHC (<£1 %). Trong
khi 6, STTP lam ting ~2 % WHC ¢ muc b sung 5
%, tuy nhién, néu tiép tuc ting ham luong, gia tri
WHC giam dan.

Céc nghién ctru trude ddy cho thiy ring, sy thay
d6i d6 hoa tan protein (PS) gy ra bai nhiéu tac nhan
nhu sy thay doi caa luc ion, loai ion, pH, nhiét do
cling nhu ban chat cua cac nhém ki nudc/ua nudc
trén phéan tir protein [16]. Trong nghién clru nay, vai
ham lwong NaCl van con thip (<5 %) tao luc ion thap
tir d6 dan dén su trung hoa dién tich trén bé mat phan
tur protein tur d6 lam tang nhe do hoa tan protein [16].
Tuy nhién, ndng d6 mubdi cao lam protein két ty va
mét nuéc [17] tir d6 dan dén gia tri PS giam. Piéu
nay duoc thiy rd & mau duoc bao quan -20 °C. Trong
qué trinh lanh dong, nudc bi két tinh tirng phan dan
dén lam tang ndng do NaCl trong FPS so véi luc bét
dau lanh dong. Vi vay, su thay ddi gia tri PS cao hon
S0 V&i cac mau con lai. O ndng do NaCl thap, cac ion
am ctia mudi lién két vai protein, 1am cho protein
mang dién tich 4m nhiéu hon, tao lyc ddy Iin nhau
nhiéu hon, giam lyc hut tinh dién giira cic nhom dién
tich nguoc dau ding canh nhau, tir d6 1am tang kha
nang giit nuéc (WHC) cua protein. G nong do mudi
cao, phan tir protein bj bién tinh, thao xodn va phoi
bay cac vung ki nuéc dan t6i sy két tu va mit nuéc
cua protein [17]. Trong nghién citu cta ching toi,
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ham lugng NaCl bé sung thap dan dén gia tri PS va
WHC it bi thay doi.

Céc nghién ctru trude ciing cho thay rang viéc bo
sung sucrose va sorbitol vao surimi lam giam pH cua
mau dan dén giam gia tri WHC sau sau thang bao
quan [18]. Két qua cua ching t6i khac véi két qua cua
Nopianti (2012) [18], ¢6 thé do viéc bo sung sucrose
va sorbitol vao FPS khong lam thay doi déang ké pH
cling nhu thoi gian bao quan (2 ngay) cua ching toi
ngan hon rat nhiéu. Ngoai ra STTP thuong dugc bd
sung vao thyc phdm nhu mot chat chong dong
(cryoprotectant). Viéc bo sung STTP vao FPS sé& lam
tang gia tri pH va luc ion [5]. Ngoai ra cac ion am cua
STTP tuong tac vdi cac ion duong hoa tri hai va voi
cac soi protein trong FPC. Hiéu qua cua phosphate
dén gia tri WHC va PS cua protein ca tiy thudc viao
loai phosphate dugc s dung. Kha ning thay d6i pH

Ham luong (%)

Sorbitol

Ham luong (%)

cua phosphate dugc sap xép theo thir tu giam dan nhu
sau: pyrophosphate, tripolyphosphate,
hexametaphosphates. Mirc pH rat cao s& lam cac phan
tr protein bi thio xodn va ting gia tri WHC [6].
Trong nghién ctru cua chung t6i, viéc bd sung STTP
v6i lugng nho chi lam ting nhe gia tri pH dan dén
tang nhe gia tri WHC.

Ngoai ra, qua trinh bao quan lanh va lanh dong
gdy ra mot sb thay dbi trong cu trac soi protein
(myofibrillar proteins) tir d6 1am anh huong dén mot
s6 tinh chat chirc nang nhu WHC, kha ning nhii hoa,
kha nang tao gel... [7]. Tuy nhién, co 1& do thoi gian
bao quan ngan trong nghién ctu cia ching toi, anh
huong cua cac diéu kién nhiét d6 bao quan dén gia tri
PS va WHC khong c6 qui luat ro rang va ciing khong
gay su khac biét 16n gitta cac mau thi nghiém.

0 5 10 15
Ham luong (%)

Hinh 2. Anh huéng caa ham lwong® (%, w/v) NaCl, sodium tripolyphosphate (STTP), sucrose va sorbitol dén do hoa tan
protein (PS) cua FPC trong dung dich FPS

-O- 30°C 1+

4°C -/~ -20°C

Céc s6 lidu dugc thé hién dudi dang trung binh cua cac 14n I3p lai (n=3), d6 léch chuén cua tit ca cac sb liéu déu & muc
<0,5% s0 véi két qua trung binh ciia mAu.
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Hinh 3. Anh huéng caa ham luong (%, wiv) NaCl, sodium tripolyphosphate (STTP), sucrose va sorbitol dén dé gitr nudc
(WHC) cua FPC trong dung dich FPS

-O- 30°C = 4°C -/~ -20°C

Céc sb liéu duogc thé hién dudi dang trung binh cua cac 1an 13p lai (n=3), d6 léch chuan cua tat ca cac sb lisu déu ¢ muc < 0,5
% s0 v6i két qua trung binh ciia mAu.

KET LUAN

Protein concentrate tir ca tra c6 cac phan doan
protein <11 va 35 kDa véi chit luong dat va vuot tiéu
chuén loai A do FAO dua ra. Protein concentrate tir
cé tra cO chit luong dinh dudng rat cao so Véi tiéu
chuin cia FAO/WHO Vé protein cho ngudi. D6 hoa
tan protein cua FPC tiy thudc vao nong d¢ va loai gia
vilphu gia bd sung vao theo tha ty NaCl<

sucrose<sorbitol<STTP. Bén canh d6, NaCl, sucrose,
va sorbitol hdu nhu khong lam thay déi do giit nuéc
cua FPC trong dung dich, trong khi STTP lai lam
ting dang ké gia tri nay. Ché do bao quan (lanh va
lanh dong) FPS c6 gdy ra mot sé thay d6i vé do hoa
tan protein va d¢ giit nudc, tuy nhién sy thay ddi nay
la khéng qua 1on.
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Production of Fish Protein Concentrate (FPC)
from Palgasius Catfish and study on the effect
of sodium chloride, sodium tripolyphosphate,
sucrose and sorbitol to the protein solubility
and water holding capacity of FPC

e Trinh Khanh Son

HCMC University of Technology and Education
e Nguyen Thuy Linh

e Le Trung Thien

e Le Thi Ngoc Han

HCMC Nong Lam University

ABSTRACT

Fish Protein Concentrate (FPC) was produced
from Pangasius Catfish fillet using isopropanol and
ethanol at pH,=5.5. FPC had molecular weights of
<11 and 35 kDa. Based on FAO standard, FPC
powder was type A. FPC had protein, lipid, ash and
moisture contents of 91.8, 0.12, 0.69 and 3.12 %
respectively. Contents of essential and conditionally
essential amino acids were 38.28 and 36.51 %,
respectively, were higher than those of the
FAO/WHO standard. This indicated that FPC from
Pangasius Catfish had highly nutritional value. The

results showed that the protein solubility of KPC was
depend on the concentration and seasonings/additive
type following the ascending order: sodium chloride
(NaCl)< sucrose<sorbitol<sodium tripolyphosphate
(STTP). Besides, NaCl, sucrose and sorbitol mostly
did not affect to water holding capacity of FPC whilst
STPP increased this property. Chilling and freezing
storage caused changes of water holding capacity
and protein solubility. However, these changes were
not so much.

Keywords: Pangasius Catfish, water holding capacity, fish protein concentrate, protein solubility, SDS-

PAGE
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