KHOA HOC CONG NGHE

THUY PHAN PROTEIN BOT PHU PHAM CA TRA
(Pangasius hypophthalmusj VA UNG DUNG DE
SAN XUAT BOT NEM

TOM TAT

Lé Thi Hong Son® ", Cao Xuan Thay?

Nghién ctru nay tap trung vao khao sat mirc d¢ thuy phan trong qua trinh thiy phén protein cta bot phu
phim ca tra bang enzyme Alcalase 2.4L & cac diéu kién thiy phan khac nhau va t6i uu hoa bing phuong
phap bé mat dap tng nhiam thu dugec FPH (Fish Protein Hydrosate) c6 muc do thity phan (DH, %) cao nhat.
San pham dich thitly phan thu duoc sau qua trinh thdy phan duoc phéi tron véi cac thanh phan phu gia, gia
vi theo quy trinh san xudt bot ném. Két qua nghién cttu cho thdy, mic do thiy phan dat cao nhat 1a 20,48%
voi cac diéu kién thdy phan bao gom: ham luong enzyme/co chat 1a 0,40%, thoi gian thay phan 120 phut,
nhiét d6 thiay phan 60°C, pH 6,5, ty 1& nuéc thém vao so véi khéi luong nguyeén lieu 1a 185%. Dich dam thiy
phan thu duoc c6 thanh phan nito axit amin 1a 10 g/1 va hiéu sudt thu hdi protein ctia qua trinh thay phan la
63,44%. Dich dam thty phan duoc phéi tron vao cac thanh phan phu gia va gia vi trong quy trinh san xuat

bot ném voi ty 1é phéi tron thich hop 1a 75%.

Tt khoa: Alcalase 2.4L, bé mat dip ung, bot ném, dich dam thiiy phan, phu phdm c4 tra.

1. DAT VAN BE

Nguén phu phdm c4 tra tai cAc nha may ché bién
thiy san rat lon (khoang hon 1 triéu tdn/nam) nhung
chua duoc tan dung triet dé va hiéu qua [1]. Qua
trinh ché bién c4 tra thai ra mot luwong 16n cac phu
phdm nhu dau, da, xuong, vay, thit vun va noi tang
[2]. Thanh phan phu phidm ca tra chira dén 30%
protein va cac axit amin khong thé thay thé [2], [3].
Do vay, ché bién phu phidm ca tra thanh nhing san
phim co gia tri gia tang cao 1 rat can thiét va cé y
nghia vé kinh té, moi truong [4]. Hién nay, cac phu
pham c4 tra & Viet Nam chu yéu duoc str dung dé san
xuat bot c4, dau ca va thic an gia suc, day la nhimg
san phdm tho c6 hiéu qua kinh té thap [3]. Gan day,
mot s6 phu phdm ca tra duoc khai thac st dung
trong ché bién do6 hop, nudc mam, collagen, gelatin
[5].

Phuong phap thdy phan protein bing enzyme
han ché st dung hoa chat nén it bién ddi axit amin,
tranh ham luong muoi cao hoiac néng d6 dung moi
trong san pham cudi cung, san phidm an toan vi mo
phéng qua trinh phan cit enzyme trong heé tieu hoa
[6]. Mot s6 nghién ctru trude day da chimg minh qua
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trinh thily phan protein ctia cac phu phé phdm ca tra
biang enzyme da tao ra nhitng san phidm giau axit
amin va peptide c6 hoat tinh sinh hoc [1], [2], [5],
[71, [8]. Mot s6 nghién cttu khac da thu nhan dich
dam hoa tan giau axit amin tir nguyén liéu thy san,
ttr d6 tng dung vao san xuat va ché bién thuc pham
[9], [10]. Trong cac thong s6 sinh héa cta qua trinh
thay phan thi mic do thiy phan (DH) 1a mot thong
s6 quan trong nhat vi né truc tiép anh huong dén su
phan cit cac axit amin va chiéu dai cta peptide [10].
Trong nghién ctru nay, cac phu phdm ca tra duoc
khai thac va ché bién thanh bot phu phdm c6 chia
hon 60% ham luong protein, ham luong nudéc va lipid
thap nén 1a ngudn nguyén liéu thich hop @é thu nhan
protein thily phan.

No6i dung nghién cttu tip trung vao qua trinh
thily phan protein tir bot phu phdm ca tra, khao sat va
t0i uu hoa cac yéu to anh huong lén mac do thay
phan dé thu nhan dich dam thty phan sinh hoc chta
toi da cac axit amin va peptide mach ngan chta trong
dich dam sinh hoc, tir 6 ttng dung vao thir nghiém
b6t ném gia vi.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

Cac phu phdm bao da, dau, xuong, vay, thit vun
va noi tang do Cong ty C6 phan Thay san Can Tho
cung cap. Emzyme Alcalaze 2.4L duoc mua tir Cong
ty EAC, nhap khéu tir hang Novozymes c6 nhiét do
t0i wu trong khoang 30-65°C va pH trong khoang 7-9
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voi hoat tinh duy tri trong 24 thang bao quan dudi
10°C. Hoat tinh ctia enzyme la 656 don vi Anson/ml,
tuong duong voi 0,66UI enzyme/gam co chat.

2.2. Chuén bi byt phu phdm c4 tra

Céc thanh phan nguyén liéu tuoi duoc thu nhan
mot lan tir co s& ché bién cad va bao quan lanh.
Nguyeén lieu duoc rita sach, loai bé mé va néi tang toi
da, cat nho va ép dé giam bét nudc va chat béo. Sau
d6 say kho & nhiét do 80-90°C dén khi do 4m nguyeén
lieu dat 6-8% va nghién dén kich thudéc 5 mm. Bot
phu phdm ca tra nay duoc bao quan trong cac tii nho
voi tong khoi luong khoang 1 kg.

2.3. Thity phan va thu nhan dich dam tir bot phu
phidm c4 Tra

Mau bot phu phdm ca (50 g) duoc bd sung nude
voi ty 1é khac nhau, xir Iy nhiét & 95°C trong 15 phuit,
lam nguoi dén nhiét do thich hop, b6 sung Alcalase
2.4L dé thuy phan protein. Bo tri cac thong s6 thay
phan khac nhau vé ty 1é E/S, do pH, ty 1é nuoc thém
vao so voi khoi lwong nguyén liéu, nhiet do va thoi
gian thiy phan. Sau khi thiy phan két thac tién hanh
bat hoat enzyme bang xt ly nhiét & 90°C/10 phut.
Dich chiét duoc loc tho nham loai ba, nhitng tap chat
tho, can nguyeén liéu va mot phan béo. Lam lanh dén
4°C dé tach mo so bo va ly tam tach mo & toc do
15.000 vong/phut trong 20 phut. Phan dich trong
duoc stt dung dé xac dinh mirc do thiy phan, ham
luong nito axit amin va hiéu suat thu héi protein
trong qua trinh thay phan.

Miic do thiy phan (Degree of Hydrolysate - DH)
duoc xac dinh theo phuwong phap pH-start. Ham
luong nito axit amin dugc xac dinh theo phuong phap
TCVN 370890. Hiéu suat thay phan tinh theo luong
nito téng s6 trong san phdm thay phan chia cho
lwong nito téng s6 trong nguyeén lieu dem thay phan.

2.4. T6i uu hoa cac yéu td trong qua trinh thiy
phan phu phdm c4

Phuong phap bé mat dap tmg (Response
Surface Methodology - RSM) v6i phuong an quay
bac 2 c6 tam (canh tay don a = 1.682) duoc ap dung
dé toi tru hoa cac diéu kién ctia qua trinh thiy phan.
Trong d6, két qua caa thi nghiém khao sat so bo
trudc d6 duoc chon lam co s& dé thiét ké thi nghiém
t6i vu hoa. O thi nghiem nay, do pH (X,), nhiét do
thty phan (X, °C) va ty 1é nuéc thém vao so véi khoi
luong nguyén lieu (X, %) duoc khao sat dong thoi.

2.5. Khao sat ty lé dung dich dam phéi tron
trong san xuat bot ném

Co quay chan khong dich thiy phan dén khi
nong do chat kho dat 20°Brix. Sau dd, dich dam co
dac sé duoc phoi tron déu voi ty 1é khac nhau vao cac
thanh phan phu gia, gia vi (tinh bot gao,
maltodextrin, duong, muoi, bot ngot, siéu bot ngot,
tiéu, hanh, 6t). Phoi tron nham ting thém huong vi,
tao su hai hoa cho bot ném. Déi véi hanh ca, tieu bot
va 60t gia that nhuyén, dung nudc 4m c6 nhiét do 80°C
cho vao chiét va loc 14y dich chiét réi cho vao dich
dam thay phan. Hon hop sau khi phoi tron sé duoc
dem di say phun va thu nhan thanh phdm bot ném.

Phuwong phap danh gia cac tinh chat cam quan
bot ném cua cac mau thi nghiém trong qua trinh
khao sat ty le dich dam phoi tron duoc thuc hién
bang phép thir so hang thi hiéu (xép day). Cac mau
thir trong tmg voi cac ty 1é thanh phan dich dam phoi
tron khac nhau duoc ma hoéa bang 3 chit s6 ngau
nhién, trat ty trinh bay mau duoc thiét ké can bing
theo hinh vuéng Latin Williams binh phuong. Cac
mau duoc danh gia chi tiéu vé vi ngot ctia bot ném.
S6 luong nguoi thir 1a 30 nguoi va chua qua huin
luyén. Kiém dinh Friedman duwoc st dung cho phép
thir so hang thi hiéu.

2.6. Phuong phap xit ly s6 liéu

Tat ca cac thi nghiém duoc lap lai 3 1an. S6 liéu
thi nghiém duoc trinh bay dudi dang gid tri trung
binh (= SD). Phan mém JMP Pro 13 duoc tng dung
dé quy hoach thuc nghiém va t6i wu hoa cac yéu to
anh hudng t6i qua trinh thay phan.

3. KET QUA NGHEEN CUU VA THAO LUAN

3.1. Két qué x4c dinh thanh phan héa hoc co ban
ctia bot phu phdm c4

Két qua tir bang 1 cho thay, ham luong protein
tho chiém 60,7% trong bot phu phdm ca tra la ty 1é
cao nhat so véi cac thanh phan hoa hoc khac caa
nguyén liéu va cao hon han so véi phu liéu tho ban
dau 1a 9,24% dén 35,10%, tuy theo cac loai phu phdm
khac nhau. Dong thoi thanh phan lipid ctia bot phu
pham c4 tra 14 9,70%, giam di rat nhiéu so véi nguyén
lieu phu pham tho ban dau theo két qua khao sat phu
lieu ca tra 1a 20,49% va 32,21% [1], [3]. Do d6, c6 thé
khang dinh bot phu phdm c4 tra 12 nguén nguyén
lieu thich hop dé san xuat protein thily phan.
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Bang 1. Thanh phan héa hoc co ban bt phu phim c4 tra

Thanh phan | Ty 1é (%) so véi khoi luong wot
Nudc 6,11 £0,06
Protein 60,70 = 0,90
Lipid 9,70 £ 0,50
Tro 23,38+ 0,36

3.2. Két qua khao sat so by mirc do thiy phan
bot phu phdm ca
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Hinh 1. Anh huéng ctia cac yéu t6 t6i muac do6 thiy phan (DH, %)

Két qua khao sat thé hién ¢ hinh 1 cho thiy anh
huodng ctia cac yéu t6 ty le E/S, nhiét do thiy phan,
thoi gian thily phan, d6 pH va ty lé nuéc thém vao so
voi khoi luong nguyén lieu lén mic do thay phan
(DH, %) bot phu phdm ca tra. Két qua phan tich
phuong sai (ANOVA) cho thdy c6 s khac biét co y
nghia vé mat thong ké (p < 0,05) gitta cac nghiém
thitc thi nghiem d6i véi mic do thay phan (DH, %).
biéu nay chimng to su thay ddi cac yéu t6 anh huong
trén c6 anh hudng ro rét lén hiéu qua cta qué trinh
thay phan.

Hinh 1-Al thé hién 4nh hudng cua ty 1¢ E/S lén
qua trinh thay phan: néu taing ham luwong ché phim
enzymn tir 0,1% dén 0,4% thi DH tang nhanh va dat
19,09% (tang gip 5 lan so v6i bé sung ché phim
enzyme 0,1%). Néu tiép tuc ting luong ché phim
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enzyme cao hon 0,4% thi DH tang cham va két qua
kiém dinh LSD cho thay khong c6 su khac biét vé
mat thong ké (p > 0,05).

Hinh 1-B1 thé hién anh huong ctia nhiét do thiy
phan: néu ting nhiét do tir 45°C dén 60°C, mic do
thiy phan cing ting tir 15,39% dén 20,69%. Tuy
nhién, khi tiép tuc tang nhiét do6 cao hon 60°C thi DH
giam dang ké & nhiét do 65°C va 70°C. Két qua nay
cho thay nhiét do t6i uu cho enzyme hoat dong la
60°C, diéu nay phu hop v6i cong bo ctia Novozymes
(2022) cho thay, Alcalase c6 nhiét do t6i wu nam
trong khoang 30 - 65°C [11].

Hinh 1-C1 thé hién anh huéng ctia thoi gian thiy
phan: DH tiang nhanh trong giai doan dau khi ting
thoi gian thay phan tir 30 phut dén 120 phut va DH
dat t6i wu & 120 phat 1a 21,65%. Sau d6, DH ting
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cham lai néu tiép tuc tang thoi gian thiy phan tir 120
phut dén 210 phut. Két qua kiém dinh LSD cho thay
st thay déi khong co y nghia thong ké (p > 0,05) khi
thoi gian thay phan tang lén 210 phut.

Hinh 1-D1 thé hién anh huong cta pH: néu ting
pH tir 5,5 dén 6,5, mitc do thay phan tiang tir 17,38%
dén 21,65% va dat DH toi vu & pH 6,5 1a 21,65%. Tuy
nhién, khi tiép tuc ting do pH tit 6,5 dén 7,5 thi muic
do thily phan giam dan va thay déi khong c6 y nghia
thong ké (p > 0,05) theo két qua kiém dinh LSD.

Hinh 1-E1 thé hién anh hudng cta ty lé nuoc
thém vao so voi khoi lwong nguyen lieu: DH ting
nhanh trong giai doan dau khi ty lé nuoc théem vao
tang tir 50% dén 150% va dat DH toi wu & 150% la
20,18%. Sau do, mirc d6 thay phan ting cham lai khi
tiép tuc thém vao ty 1é nudc tir 200% dén 250%. Két
qua kiém dinh LSD cho thdy mitc do thily phan thay
d6i khong c6 y nghia thong ké (p > 0,05) khi ty le
nudc thém vao tang 1én 200% va 250%.

Céac quy luat anh huéng ctia cac yéu to trén da
duoc quan sat boi cac nghién cttu ctia Thuy (2014)
[1], Thuy va cs (2018) [7], Benjakul va cs (1997)
[12], Murna va cs (2012) [13], Ovissipour va cs
(2010) [14] va See va cs (2011) [15]. Theo d6, két
qua nay ciing twong tu véi cac bao co clia cac tac gia
khi nghién cttu sit dung enzyme Alcalase dé thuy
phan cac loai phu phdm ca nhu: thay phan phu phdm
dau va xuong ca tra thu nhan PFY (Peptide for
Yeilds) voi cac diéu kién t6i wu 1a ty 1& enzyme/co
chat1a 0,15% (0,5IU/g co chat), pH 1a 6,5 va nhiét do
1a 58°C [7]; thity phan da ca hoi voi nhiét do 1a 55,3°C
[15].

3.3. Téi vu héa qua trinh thiy phan

Phuong phéap bé mat dap tng (RSM) voi phuong
an quay bac 2 c6 tam (canh tay don o = 1,682) duoc
ap dung dé t6i ttu hoa cac diéu kién ctia qua trinh
thay phan: dé pH (X,), nhiét d6 thiiy phan (X,, °C) va
ty lé nuoc them vao so voi khéi luong nguyén lieu
X, %) duoc khao sat.

Bang 2. C4c mtic ciia yéu t0 trong thi nghiém t6i 1u hoa

Yéu t6 thi nghiém Mirc yéu t0
-a -1 0 +1 + 0
bo pH X)) 5,7 6 6,5 7 7,3
Nhiét do thay phan (X,, °C) 52 55 60 65 68
Ty 1é nuwéc thém vao (Xs, %) 66 100 150 200 234
Cac muc cta bién ma hoa: muc trén, +Z muc co so, ¢ mic dudi, -1, o = 1,682

Phuong trinh hoi quy thuc nghiém mo ta sy phu
thuoc ctia muc do thay phan va cac yéu to thi nghiém
la mét da thice bac 2 c6 dang nhu sau:

3 3 3 3
Y = B, + 5 B.X, + E E B XX, + E 8. X2
=1 i=1 =i =1 =1

Trong d6: Y la ham muc tiéu (maéc d6 thuy
phan), X, va X, 1a cac muc cta bién doc lap (yéu t6 thi
nghiém) dai dién cho anh huéng cia X;; Xy; X5 1én

ham muc tieu Y; B, la hang s6; B;, By, B; 1a cac he so
cta phuong trinh héi quy. D€ xay dung mo ta toan
hoc duéi dang phuong trinh héi quy, can phai tién
hanh x4c dinh cac heé s6 ctia phuong trinh.

S6 thi nghiém duoc tinh theo cong thic: N = 25 +
2k + n, = 2%+ 2.3 +6 = 20 (k: s6 yéu t6 thi nghiém
(k=3), n,: 6 thi nghiém tai tam (n,=6).

Bang 3. Ma tran thuc nghiém thé hién su két hop cta cac mirc yéu to

Thi Bién ma hoa Bién thuc Y thuc nghiém Y du dodn
nghiém Xy Xy X3 X, X, X, (trung binh) i
1 -1 -1 -1 6,0 55 100 16,89 16,87
2 -1 -1 1 6,0 55 200 19,03 18,85
3 -1 1 -1 6,0 65 100 17,55 17,66
4 -1 1 1 6,0 65 200 19,26 19,43
5 1 -1 -1 7,0 55 100 18,46 18,48
6 1 -1 1 7,0 55 200 19,09 19,16
7 1 1 -1 7,0 65 100 17,34 17,70
8 1 1 1 7,0 65 200 17,97 18,18
9 -1,6818 0 0 5,7 60 150 17,22 17,26
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10 1,68179 0 0 7,3 60 150 17,86 17,56
11 0 -1,6818 0 6,5 52 150 18,73 18,88
12 0 1,68179 0 6,5 68 150 19,13 18,71
13 0 0 -1,6818 6,5 60 66 18,17 17,98
14 0 0 1,68179 6,5 60 234 20,11 20,04
15 0 0 0 6,5 60 150 20,42 20,26
16 0 0 0 6,5 60 150 20,55 20,26
17 0 0 0 6,5 60 150 20,22 20,26
18 0 0 0 6,5 60 150 19,87 20,26
19 0 0 0 6,5 60 150 19,90 20,26
20 0 0 0 6,5 60 150 20,55 20,26

Tt bang 4 cho thdy hau hét cac hé s6 déu co y
nghia théng ke (P < 0,05), ngoai trir 3 hé so by b, va

b,; 1a khong c6 y nghia thong ké (P > 0,05). Nhu vay,
hé s6 b,, b, va by, bi loai khéi phuong trinh héi quy.
Phuong trinh hoi quy thuc nghiém nhu sau:

Y = 20,26 + 0,61X5— 0,39X,X, — 0,32X,X; — 1,01X,2 — 0,52X,% — 0,44 X,

Kiém tra tinh tuong thich ctia phuong trinh héi
quy voi thue nghiém, két qua P value <0,001 cho thay
cac yéu to thi nghiém cé anh huong manh lén mirc
do thay phan (P < 0,05). Phuong trinh hoi quy sé
tuong thich véi thuc nghiém néu két qua phan tich
“lack of fit” 1a khong c6 y nghia thong ké [16]. Kiém
dinh “lack of fit” 1a khong c6 y nghia thong ke, két
qua P value 12 0,4138 (P > 0,05) nén phuong trinh hoi
quy co su twong thich cao véi thic nghiém. Nhu vay,
mo hinh thong ké nay co thé duwoc st dung dé du
doéan diéu kién toi vu ctia qua trinh thiy phan.

(A2)

Bang 4. Két qua tinh toan va kiém tra y nghia cac hé

s6 clia phuong trinh héi quy
STT Heé so Gi4 tri woc luong Giatri P
1 b, 20,26 <0,001
2 b, 0,09 0,3401
3 b, -0,05 0,5862
4 b, 0,61 <0,001
5 by, 0,39 0,0068
6 by, 0,32 0,0185
7 by 0,05 0,6508
8 by, 1,01 <0,001
9 by, 0,52 0,0001
10 b, 0,44 0,0004
© Cac hé s6 khong co y nghia thong ke

Hinh 2. Bé mat dap tmg thé hién cac yéu t6 thi nghiém lén mic @6 thily phan

Ghi chu: (A2) Anh huong cua do pH va nhiét do lén mutc do thuy phéan, (B2) Anh huong cua ty Ié nuoc
thém vdo (%) va do pH lén muic do thuy phan, (C2) Anh huong cua nhiét do CC) va ty Ié nudc thém vao (%)

Ién nute do thuy phan.

Hinh 2 trinh bay bé mat dap tmg duoc xay dung
dua trén phuong trinh hoi quy thuc nghiém. Nhin
chung, muc d6 thiy phan ting dan cung voi su gia
tang cac bién 1a d¢ pH (X)), nhiét do thiy phan (X,

°C) va ty 1é nudc thém vao so véi khoi luong nguyén
lieu (X5, %) dén mot gia tri téi han. Sau do muc do
thiy phan giam xudng khi cac bién ting qua muc toi
han nay. Hinh 2-A2 thé hién anh huéng ctia cap yéu
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to do pH va nhiet do thiy phan lén muc do thay
phan. Két qua chi ra rang, mtc do thiy phan ting
xap xi 20,48% cung voi su gia tang cta do pH & 6,5 va
nhiét do thay phan dén 60°C. Tuy nhién, mic do
thtly phan gidm xuong khi qua trinh thity phan dwoc
tién hanh & do pH va nhiét do thay phan cao hon. Su
anh huong cta ty 1é nuéc thém vao so véi khoi lwong
nguyen liéu va do pH duwoc thé hién ¢ hinh 2-B2, theo
do, muc do thuy phan ting dan dén khi ty 1é nuéc
thém vao dat 185% va do pH dat 6,5. Tuy nhién khi ty
1é nuoc thém vao va do pH tiép tuc ting thi mac do
thtly phan giam xuong. Quy luat twong tu ciing duoc
quan sat khi xét sy anh hudéng dong thoi ctia nhiet do
thtly phan va ty 1é nuoc thém vao so voi khoi lwong
nguyeén lieu (Hinh 2-C2). Mitc do thay phan ting dan
dén khi nhiét do thay phan dat 60°C va ty lé nuoc
thém vao dat 185%. Sau d6 mic @6 thiy phan giam
dan khi gi4 tri nhiét do va ty 1é nudc thém vao ti€p
tuc tang.

Két qua t6i ru hoéa cho thay khi t6 hop 3 yéu to
thi nghiém, kha nang muc d6 thiy phan ctia bot phu
phdm ca tra cao nhat 1a 20,48% voi diéu kieén thay
phan nhu sau: pH 1a 6,5, nhiét @6 thiy phan 1a 60°C,
ty 1é nudc thém vao so voi khaoi luong nguyén lieu 1a
185%.

Két qua x4c dinh ham lwong nito axit amin trong
dich dam thay phan 1a 10 g/1 va hiéu suat qua trinh
thiy phan dat 63,44%. Theo d6, két qua nay tuwong
déng véi cac nghién ctru trude do ctia Tran Thi Bich
Thay va D6 Thi Thanh Thay (2016) [10] thu nhan
dich dam thay phan tir phu phadm hay ca co gia tri
thap.

3.4. Két qua khao sat ty 1¢ dich dam thiy phan
phoi tron

Thanh phan dich thay phan co6 dic duoc phéi
tron voi cac ty lé khac nhau 1a 60%, 65%, 70%, 75% va
80% vao cac thanh phan phu gia, gia vi nhu: tinh bot
gao (8,0%), maltodextrin (8,0%), duong (3,0%), muoi
(2,0%), bot ngot (0,8%), siéu bot ngot (0,2%), tiéu
(0,5%), hanh (2,0%), 6t (0,5%) tinh trén 100 g nguyén
lieu ban dau. Theo doi chi tiéu vé vi ngot ctia san
phdm bot ném bang phuong phap danh gia cdm quan
so hang thi hiéu (xép day). Két qua khao sat duoc
trinh bay & hinh 3.
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Hinh 3. Anh huéng ciia ty 1¢ dich dam phdi tron dén
vi ngot san ph4m bot ném

Kiém dinh Friedman (F,.) cho thiy két qua F,.
> Flra bang ttONg Ung voi gia tri 1la 71,44 va 9,49, diéu
nay chimg té rang c6 mot su khac biét thuc su ton tai
gitta cac mau thir danh gia voi mic y nghia a = 0,05.
Két qua tinh gia tri LSRD 1a 24,01 va so sanh voi hiéu
sO tong hang gitta cac cdp duoc trinh bay & bang 5.

Bang 5. Tong hop két qua sau khi phan tich dit liéu

Mau thix EZI‘E nMg‘fﬁayl
Dich dam phoi tron 60% 46 A
Dich dam phoéi tron 65% 58 A
Dich dam phoéi tron 70% 105 B
Dich dam phéi tron 75% 133 C
Dich dam phoi tron 80% 108 B

Ghi chu: 'Nhitng mau co cung ki tir khong khac
nhau tai mitc y nghia a = 0,05.

Két qua & hinh 3 cho thdy st wa thich vé vi ngot
cta san phdm bot ném ting dan trong giai doan dau
khi tiang ty lé phoi tron cta dich dam tir 60% dén 75%
va dat duoc su ua thich nhat & ty 1é 75% véi téng hang
1a 133 do tao duoc vi ngot hai hoa cho san pham. Tuy
nhién, néu tiép tuc ting ty lé phoéi tron dich dam lén
80% thi vi ngot ctia san pham bot ném khong duoc wa
thich nhiéu voi téng hang gidm xuoéng 1a 108. Két
qua tinh gia tri LSRD va so sanh véi hiéu so téng
hang gitra cac cap & bang 6 cho thiy su ua thich vé vi
ngot & ty 1é dich dam phoi tron 60% va 65% khong
khac nhau tai muc y nghia o = 0,05; tuong tu sy ua
thich vé vi ngot & ty 1é dich dam phai tron 70% va 80%
khong khac nhau tai mitc y nghia a = 0,05, sy wa
thich cao nhat & ty 1é dich dam phéi tron 1a 75% va cé
st khac nhau voi cac mau con lai tai mic y nghia a =
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0,05. Két qua cho thay kha nang su ua thich nhat vé
vi ngot san pham bot ném vai téng hang dat 133 & ty
1é dich dam phai tron 1a 75%.

4. KET LUAN

Dich dam thty phan thu nhan tir phu phdm ché
bién ca tra (Pangasius hypophthalmus) thong qua
qua trinh thiy phan bang Alcalase 2.4L c6 mic do
thity phan cao nhat la 20,48%, tuong ung voi diéu
kién t6i wu ctia qua trinh thay phan: pH 1a 6,5, nhiét
do thily phan 1a 60°C, ty 1é nudc thém vao la 185%, ty
le E/S 1a 0,4%, thoi gian thay phan la 120 phat. Ham
luong nito axit amin cé trong dich dam thay phéan la
10 g/1 va hiéu suat qua trinh thay phan dat 63,44%.
Dich dam thiay phan dugc tng dung trong quy trinh
san xuat bot ném véi ty 1é phoi tron thich hop 1a 75%
v0i cac thanh phan phu gia va gia vi (tinh trén 100 g
nguyen lieu ban dau).
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Summary

The processing of frozen Pangasius hypophthalmus fillets was produced a significant amount of by-products
such as head, skin, bones, fins, trimmings, organs. This is an abundant source of raw materials, relatively
low cost, and ingredients containing a considerable amount of protein content. Utilizing these Pangasius
hypophthalmus by-products is indispensable to reduce environmental pollution and maximize profits for
processing factories. This study was designed to examine and optimize the conditions for hydrolysis of
Pangasius hypophthalmus by-products by enzyme Alcalase 2.4L to achieve the highest hydrolysis efficiency
and obtain the hydrolyzed protein solution which contains rich in amino acid contents and apply this
hydrolyzed protein to produce seasoning products. Results of optimal conditions for hydrolysis of Pangasius
hypophthalmus by-products showed that the ratio of enzyme/substrate (E/S) is 0.40% (equivalent 0.66 UI/g
substrate); temperature is 60°C; pH 6.5; time of hydrolysis is 120 minutes; rate of water added 185%. The
highest degree of hydrolysis of Pangasius hypophthalmus by-products was 20.48%. The hydrolyzed protein
solution contains 10 g/1 amino acid contents and a hydrolysis efficiency of 63.44%. The additives and spices
were added to the hydrolyzed protein solution appropriate mixing ratio of 75%.

Keywords: Alcalase 2.4L, by-product Pangasius hypophthalmus, degree of hydrosis, hydrolyzed protein
solution, optimization response surface methodology, seasoning product.
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