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TOM TAT

Dich dam thily phan tir phu phdm c4, chira cac peptide ngan c6 hoat tinh sinh hoc va da dang céac axit amin
thiét yéu, la mét ngudn dinh dudng t6t tmg dung cho cong nghiép san xuat bot ca va nguyén liéu cho nganh
san xuat thic an chan nuoi. Trong nghién ctru nay, da xac dinh duoc diéu kién thity phan phu phdm ca tra
biang enzyme thuong mai nhim thu héi va tan dung nguén nguyén liéu phu phdm déi dao tir cong nghiep
ché bién phi-lé cé tra. Trong s6 bén enzyme duoc thir nghiém thily phan, SEB-Neutral PL cho hiéu qua cao
nhat. Véi diéu kién thiy phan duoc t6i wu hoa: ty 1é enzyme/co chat 0,46%; nhiét do 56°C; thoi gian thay
phan 5,5 gio; voi pH tr nhién ctia nguyeén lieu 6,35 + 0,21; ty 1é nudc so véi nguyen lieu 1a 10%. San pham
dich dam thiy phan c4 tra c6 ham luong Nts 26,9 + 0,14 g/1, ham luong Naa 12,3+ 0,04 g/1, sé 1a nguén
nguyén liéu phtt hop cho san xuat thitc an thiy san vé tiéu chi dé tiéu hoa va hap thu.

Tw khoéa: Protein, thiy phan, phé phu pham, c4 tra.

1. DAT VAN BE

Ca tra la do6i twong thuy san chiém vi tri quan
trong trong linh vuc nuéi tréng, ché bién thiy san &
nuéc ta noi chung va & déng bang song Ctu Long
(BBSCL) noi rieng. Nam 2019, dién tich nuoi dat 6,6
nghin ha véi san luong thu duoc 1,42 triéu tin
(VASEP, 2019). Nganh cong nghiép ché bién c4 tra
xudt khiu tao ra mot luong 16n phu phidm, chiém tir
65-70% san luong nguyén liéu nhu thit vun, xuong,
d4u ca, noi tang... Nguyén Thi Lan Chi, 2009). Ciing
voi viéc nang cao san luong nuoi dé dap tng nhu cau
nodi dia va xuat khdu thi viéc x¢ Iy phu phdm ca tra
clia cac nha may ché bién thay san noi chung va cheé
bién ca tra noi rieng dang duoc dic biét quan tam.
Déi véi viing DBSCL noi ¢é nganh nudi trong va ché
bién thily san phat trién, van dé xt Iy phu phdm ca
tra hiéu qua, kinh t€ va than thién v6i moi truong
ngay cang tré nén cédp thiét, nganh cong nghiép ché
bién c4 tra fillet xuat khdu gia ting, cac phu phim
duoc thai ra tir qua trinh xt ly fillet gay nhiéu tac
hai 16n cho moi truong hodc duoc chuyén dén cac
nha mdy san xuit bot ca tra (Nguyén Van Muoi,
2013). Phu phdm ca chita nhiéu protein va acid béo
khong sinh cholesterol (Rustad, 2003), ciing véi cac
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khoang chat khac c6 thé san xudt ra nhiéu san phdm
c6 gia tri nhu bot ca, collagen, gelatin, dau ca, bot
dam, bot canxi va tng dung trong nhiéu san phim
khac. Nhitng nam gan day, viéc tan dung phu phdm
ca tra dang nhan duwoc sy quan tdm cua cac doanh
nghiép ché bién nhim ché bién ra cidc mat hang cé
gia tri gia tang, bot ca, da ca, noi tang... Do d6, viéc
xtt i nguén phu phdm nay bang bién phap sinh hoc
la mot lua chon hang dau, dac biét 1a st dung
enzyme thiy phan dé thu héi protein do tao ra nhimg
san phdm c6 nhiéu cong dung va gia tri dinh duong
cao (Min-Tian Gao, 2005; Wangkheirakpam, 2019).
Viéc st dung enzyme protease cho viéc thily phan
phu phdm ca tra dang duoc quan tam nghién ctru va
c6 nhiéu trién vong dé tmg dung trong san xuit trén
thuc t€. Cac enzyme thudc nhom protease c6 kha
nang thuy phan lién két protein thanh cac san phdm
¢6 kich thuéc nho hon, gitp ting cuong do hip thu
va tiéu hoa cta vat nuéi khi tng dung trong nganh
chin nuoi. Ngoai ra, dich thuy phan tir phu phdm ca
c6 chat luong cdm quan tot, gia thanh thap, c6 do
hap dan, dic biét 1a mui thom dic trung cta thuy
sén, c6 thé duoc tng dung lam dich dan du hoac
cung cap dinh duong trong cdc san phdm thic 4n
chin nuoi. Nguyén Cong Ha va cong su (2015) da
khao sat kha nang thiy phan protein tit phu phdm c4
tra bing enzyme Bromelain thuong mai véi hiéu suat
dat 22,75% (tinh theo luong tryrosin giai phong ra),
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Nguyén Thi Thiy va cong su (2015) da nghién ctu
thity phan protein tir phu phidm ca tra bang enzyme
Papain thuong mai st dung lam thtc dn ngudn
protein cho lon va gia cAm. Hién nay, san phdm bot
ca san xudt theo cong nghé truyén théng van dang
duoc st dung 1am nguén cung cip dam chinh trong
cac san phdm thitc 4n chan nuodi. Tuy nhién, tai cac
nha may ché bién bot ca dang st dung phuwong phap
san xudt truyén thoéng stt dung nhiét do va ap suat
cao dé san xudt bot ca noi chung va bot ca tir phu
phidm c4 tra néi riéng. Diéu nay dan t6i san pham bot
ca truyén thong c6 hé s¢ tiéu hoa thap, kha nang hap
thu chua cao, gay lang phi trong qua trinh nuéi
trong. Trong nghién ctru nay, dang enzyme, ti lé E/S,
nhiét do, thoi gian thuy phan, ti 1é nudc, ham luong
nito téng s6, ham lwong axit amin, hiéu suat thuy
phan sé duoc danh gia. San phdm dich dam thuy
phan tir phu phdm ca tra c6 thé trd thanh nguyén lieu
c6 gi4 tri trong nganh cong nghiép san xudt thitc an
chan nuoi.
2. DOI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vt liéu, hoa chat va thiét bi

- Phu phdm c4 tra duoc thu héi tir nha may ché
bién phile ca tra tap két tai khu phan loai nguyén lieu
ctia Cong ty C6 phan Dau tu du lich va Phat trién
thay san — Trisedco, gdm: dau, xuwong, vay, noi tang
(Hinh 1). Phu phdm ca tra duoc xay so bo thanh cac
manh khoang 3-5 mm, duoc dong nhat trudc khi st

nhiét do hoat dong 50°C dén 70°C, pH twong doi rong
tr 4,5-8,5, hoat tinh 500 IU va SEB-Neutral PL c6 pH
5,5 - 7,5, nhiét do 35 - 60°C, hoat tinh 750 IU, duoc
mua tr Cong ty ICFOOD Viéet Nam. Pay la cac
enzyme chuyén st dung trong san xuat thitc an chan
nuoi.

2.2. B tri thi nghiém

Thi nghiém khao sat diéu kién thay phan co s&
duoc thuc hién voi phu phdm c4 tra da xay (kich
thudc 3-5 mm) dugce tron véoi 20% nudc. Cac enzyme
stt dung trong nghién ctru c6 chung diéu kién hoat
dong trong khoang 55-60°C, pH tit 5,5 — 7,0, do @6
diéu kién thiy phan co s& duoc lua chon & nhiét do
55°C, pH tu nhién, truéc khi bd sung enzyme cho
tirng phan tng riéng biét. Qua trinh thiay phan dwoc
thuc hién trong trong thiét bi thity phan quy mo pilot
cong suit 80 kg/mé. Két thuc phan ting duoc thuc
hién bang cach nang nhiét do nhanh lén dat 95 -
100°C trong thoi gian 10 phut. Hén hop sau phan tng
duoc loc thu hoi dich va phan tich ham luong nito
axit amin N,,. Diéu kién phan tmg thich hop dugc tim
ra bing cach thuc hién thay déi cac diéu kién phan
ung don yéu t6. Hiéu suit thity phan duoc danh gia
dua trén ty 1é nito axit amin (Naa) so voi nito téng sé
(Nts) c¢6 trong dich dam sau thay phan.

a. Thi nghiém 1: Khao sdt thanh phan ho4 cia co
chat ding dé thuy phéan

Tién hanh phan tich cac chi tiéu protein tho,
ham 4m, lipid, tro, do tuoi TVB-N, téng s6 vi sinh

2 hiéu khi ctia nguyén liéu 1a phu phdm ca tra theo cac

,—-" » U o ’ 7] .,«, .!’/.» 4 s q
Hinh 1. Phé phu phdm c4 Tra lam nguyén liéu trong
nghién ctu nay

Nguon: Cong ty C6 phan Pau tir du lich va Phat
trién thiiy san — Trisedco

- Enzyme protease: Bromelain pH hoat dong 5,5
— 7,0, nhiét do hoat dong 50-60°C, hoat tinh 500 IU;
Protease c6 nhiét do t6i wu trong hoat dong khoang
ter 50°C dén 60°C, hoat dong trong khoang pH tuong
doi rong tir 4,5-8,5, hoat tinh 500 IU/g; Papain co

phuong phap hién hanh trong muc 2.3.
b. Thi nghiém 2: Khdo sdt lia chon enzyme
thich hop

Thi nghiém lga chon enzyme thiy phan phu
phdm ca tra phu hop duogc tién hanh véi 4 enzyme

- Protease, Bromelain, Papain va SEB-Neutral PL véi ti
%' le E/S 0,3%, nhiét do 55°C, ty 1é nuoc bd sung 20%,

thoi gian thuy phan 5 gi¢. San phdm sau thuy phan
sé duoc phan tich cac chi titu dam tdng so, ham
Iuwong Naa, tir @6 lwa chon enzyme phu hop.

c. Thi nghiém 3: Khao sat ti 1é enzyme/nguyén
licu

Thi nghiém lua chon ti 1é enzyme/nguyén liéu
duoc tién hanh véi 7 cong thicc b6 sung bao gém: 0%;
0,1%; 0,2%; 0,3%; 0,4%; 0,5% va 0,6%. Diéu kién thi
nghiém dugc thiét 1ap & nhiet do 55°C, ti 1& nudc bé
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sung 20%, thoi gian thuy phan 5 gid. San phdm sau
d6 duoc loc qua gidy loc va phan tich céc chi tiéu hoa
hoc dé lia chon néng do enzyme bé sung thich hop.

d. Thi nghiém 4: Khdo sat nhiét do thuy phin
thich hop

Thi nghiém lwa chon nhiét d6 thuy phan thich
hop duogc tién hanh véi 5 cong thic bd sung bao
gom: 45, 50, 55, 60 va 65°C. Diéu kién thi nghiém
duoc thiét 1ap o tile E/S 0,4%, ti 1é nudc bd sung 20%,
thoi gian thuy phan 5 gio. San phdm sau dé duoc loc
qua gidy loc va phan tich cac chi tieu hoa hoc dé lya
chon nhiét d6 thay phan thich hop.

e. Thi nghiém 5: Khido sdt ti ¢ nudc bo sung
thich hop

Véi cac diéu kién t6i uu nhiét do 55°C, ti le E/S
0,4%, tién hanh thty phan co chat véi cac ti 1é nuodc
b6 sung sau: 0%, 5%, 10%, 15%, 20%, 25%, 30% trong 5
gio. San phdm sau d6 duoc phan tich cac chi tiéu
protein tdng s6, ham luong axit amin dé danh gia
hiéu suat thily phan, tit d6 chon ra ti Ié nuéc bé sung
thich hop.

£ T01 wu hoa diéu kién thiy phan phu pham c4
tra

Treén co s& cac nghién cttu s anh huwdéng cta cac
yéu t6 anh hudéng dén qua trinh thily phan phu phdm
ca tra, tién hanh nghién ctru thyc nghiém sy anh
hudng cta cac yéu to: A - Thoi gian thay phan (h), B
-Ty 1é E/S (%), C - Nhiet do (°C) t6i qua trinh thiy
phan protein phu phdm c4 tra theo quy hoach thuc
nghiém bac hai Box-Behnken, ham muc tiéu 1a ty 1é
Naa/Nts (%). Khao sat hoat d6 ctia cac thi nghiém
khac nhau khi thay déi déng thoi cac yéu to theo quy
hoach thuc nghiém Box-Behnken cho biét su tiong
tac gitta cac bién (yéu t6 khao sat) toi ham muc tieu
(hieu suat). Két qua khao sat duoc phan mém DX
phan tich va du doan phuong 4n t6i tu nhat cho hiéu
suat thiy phan phu phdm c4 tra. Dua trén khao sat
thuc té va phan tich ctia phan mém dé chon phuong
4n thuc hién kha thi nhat khi thay phan phu phdm ca
tra

2.3. Phuong phép phan tich

Cac chi tiéu héa hoc (ham luong nudc, protein
tho, nito axit amin (N,,), nito bazo bay hoi TVB-N) va
téng so vi sinh vat duoc phan tich theo cac phuong
phap TCVN: Phuong phap xac dinh protein tho
(TCVN 3705:1990); phuong phap xac dinh ham

luong nito axit amin (TCVN 3708:1990); phuong
phap xac dinh ham luwong nudc (TCVN 3700:1990);
phuong phap xac dinh ham luong nito bazo bay hoi
(TCVN 9215:2012; phuong phéap xac dinh téng so vi
sinh vat hiéu khi (TCVN 5165: 1990/ TCVN
4884:2005).

2.4. Phuong phép xtt Iy s6 lieu

Mbi thi nghiém déu tién hanh 3 lan, méi lan 3
mau va két qua 1a trung binh cong cta cac lan thi
nghiém. Xt ly s6 liéu thuc nghiém va vé do thi st
dung phan mém MS Excel 2007. Phan tich s6 liéu
duoc thuc hién Design Expert (version 10).

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Chat heong ctia phu phdm ca tra

Nguyén liéu trong nghién cttu nay bao gom chu
yéu cac phan dau, xwong, vay, vdy 1a phan phé phu
phdm trong ché bién c4 tra philé dong lanh. Panh gia
duoc chat lwong va ddm bao do twoi nguyén lieu la
yéu cau hang dau dé kiém soat chat lwong dau vao
ctia qua trinh san xut (trong nghién ctru nay 1a qua
trinh thily phan).

Bang 1. Thanh phan héa hoc va vi sinh vat trong phé

phu ph4m phan tich
Thanh phan/ chi " )

T tiéu plt)lén tich Ketqua

1 | Protein tho (%) 12,76 +£ 0,48

2 | Ham 4m (%) 59,27 £ 0,33

3 | Lipid 21,19+ 0,32

4 | Tro 7,02 £ 0,24

5 | TVB-N (mg/100 g) 13,45+ 0,37

6 | pH 6,41+ 0,17

7 | Nito axit amin (%) 0,07 £ 0,0028

8 ?ggﬁygs)v hieukhi 1 15 018x 10°

Két qua phan tich hoa hoc va vi sinh vat nguyén
lieu cho thay: nguyén liéu c6 ham luong protein tho
tuong doi cao 12,76%, ham 4m 59,27% (Bang 1) tuong
déng voi két qua cta cac nghién ctru trong nudc
truéc day da cong b6 (Nguyén Thi Lan Chi, 2009; Vo
binh Lé Tam, 2016). TVB-N (chi s6 do d¢ tuoi) dat
13,45 (mg/100 g) cho thay nguyeén lieu c6 chat luong
tot, thap hon nhiéu so v6i giéi han < 35 mg/100 g;
cho thdy nguyén lieu con kha twoi, ddm bdo chat
lwong phuc vu san xuit nguyeén liéu lam thitc an chan
nudi. Diéu nay cé thé gidi thich do nguén phu phdm
duoc cung cadp chu yéu tir cac nha may ché bién ca
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tra phile ngay trong khu céng nghiép, thoi gian van
chuyén tir co s& san xuat dén bai tap két cia nguyen
lieu trong khoang 30-60 phut, phu phdm luon dam
bao do tuoi trudce khi dua vao san xuat.

3.2. Xac dinh c4c diéu kién thiay phan phé phu
phdm ca tra
3.2.1. Lua chon enzyme thiy phan hiéu qua

4 Enzyme (protease bromelain, papain, SEB-
neutral PL) da duoc lua chon dé danh gia hiéu qua
thay phan trén phé phu phdm c4 tra, nham chon ra
enzyme phu hop.

Trong cung mot diéu kién thay phan (pH tu
nhién, néng do E/S, ty 1&é nuéc bé sung), san pham
dich thiy phan bing SEB-neutral PL c6 ty lé
Naa/Nts dat dugc cao nhat (36,12+ 0,31%), gip hon
1,4 1an so véi dich thiy phan st dung enzyme
bromelin va gap 1,3 1an so voi protease hoac papain
da st dung (Hinh 2). Dua vao két qua thi nghiém
nay, enzyme SEB-neutral PL d¢3 duoc lua chon phu
hop d@é thiy phan hiéu qua phé phu phdm ca tra
trong nghién cttu nay.
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Hinh 2. Anh huéng ctia cic enzyme dén chdt lugng
dich thuy phan

3.2.2. Anh hudng ctia ty Ié enzyme/ co chat
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Hinh 3. Anh huéng cia ty lé enzyme/co chit dén
chit luong dich thuy phan

Két qua khao sat ty 1¢ enzyme so v6i nguyén liéu
tir 0-0,6% duoc thé hién trén hinh 3. Két qua phan tich
(Hinh 3) cho thdy hiéu sut thuy phan trong cac thi
nghiém thiy phan thay déi ting theo ty 1é ting dan
noéng do enzyme trong khoang nong do lua chon dé
khao sat (E/S=0-0,6%).

Ty 1é Naa/Nts thap nhat thu dugc & cong thirc
khong b6 sung enzyme 1a 14,96 + 0,38% va cao nhat &
cong thic 0,6% 1a 45,22 + 0,32%. Ty 1é Naa/Nts & cac
cong thiec bd sung 0,1%, 0,2%, 0,3% va 0,4% lan luot 1a
20,10 + 0,48%; 29,18 + 0,35%; 36,12 + 0,31% va 44,32 +
0,16%. Két qua nghién cttu nay ciing twong dong voi
Thai Van Trong (2014) khi st dung enzyme papain
dé thuy phan phu pham c4 tra, voi ti 1é enzyme 0,4% &
thoi gian thuy phan 4h. Do vay, tile E/S tir 0,3- 0,5%
c6 anh huéng manh dén hiéu suat thiy phan sé duoc
lira chon cho cac thi nghiém tiép theo.

3.2.3. Anh hutng ctia nhiét do thiy phan

Nhiét do 1a c6 yéu t6 c6 anh hudng 16n dén hiéu
suat cta phan tmg thuy phan. Thi nghiém khao sat
diéu kien nhiéet do 45 65°C, két qua phan tich duoc
trinh bay & hinh 4.

Két qua nghién ctru cho thdy hiéu suit thuy
phén ti Ié thuan véi mic gia tang nhiét do thuy phan,
va dat cao & mtc nhat 55°C, ty lé Naa/Nts 1a 44,32 +
0,16% (Hinh 4). Tuy nhién, khi ting nhiét d6 phan
ung lén 60 - 65°C thi hiéu suat thuy phan bi gidm
xudng con 39,65 + 0,33% va 30,64 + 0,35%. Do vay, voi
nhiét do thiy phan & khoang 50 - 60°C, hiéu sudt
thity phan ctia enzyme trén co chat phé phu phdm ca
tra dat cao nhat, day ciing 1a khoang nhiét do co anh
hudng manh dén hiéu suit qua trinh thiy phan. Do
d6 nhiét do 50 - 60°C duoc lya chon 1a diéu kién nhiét
do cho cac thi nghiém tiép theo.

55 60

50.00

45.00

40.00

35.00

30.00

Ty le Naa/Nts (%)

Nhiét do thuy phan (°C )

Hinh 4. Anh huéng ctia nhiét do thiy phan dén chit
luong thuy phan
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3.2.4. Xéc dinh ti Ié nude bo sung thich hop

Luong nuéc b sung c6 anh hudng dén kha nang
phan tan va hoat dong ctia enzyme khi tiép xuic véi co
chét trong qua trinh thay phan. Ham luong nuoc bé
sung duoc khéo sat trong khoang tir 0-30%, két qua
dugc thé hién ¢ hinh 5.

Tt hinh 5 cho thay duoc ty 1é Naa/Nts ting dan
theo luong nuéc bé sung tir 28,87 + 0,25% dén 45,20 +
0,18%. Ty lé Naa/Nts tang nhanh khi ting ty 1é nuoc
bé sung tir 0% dén 10%, & 0% ty 1é Naa/Nts 1a 28,87 +
0,25%, & 5% ty 1é Naa/Nts la 36,25 + 0,51%, & 10% ty 1&
Naa/Nts 1a 43,98 + 0,15%. Diéu nay c6 thé giai thich
rang khi ting luong nudc lén thi enzyme duoc phan
tan déu, tang dién tich tiép xuc clia enzyme voi
nguyen liéu, tir d6 ting hiéu suat thiy phan cta thi
nghieém. Con tir 15% tré di ty lé Naa/Nts van ting
nhung tang rat cham. Do 1a do dich dam thiay phan
thu duoc loang hon, phan tram lwong dam Naa thap
di nén ty lé Naa/Nts ting khong dang ké tir 39,60 +
0,31% den 40,46 = 0,21%

s ~
|
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5.00

0.00

a 1[\Jts(°/£

.00
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30.00
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30

1é nuwéc bo sung (%)

Hinh 5. Anh huéng ciia luong nuée bé sung dén chét
leong dich thuy phan

Tuy nhién, khi xem xét vé muc dich st dung
dich dam sau khi thay phan 1a bé sung vao bot ca dé
tang ham luong amin va chi phi ning luong trong san
xudt thi b6 sung 10% la phu hop. Do d6, dich thiy
phan dugc bé sung 10% nudc cho hiéu qua thily phan
tot, dong thoi c6 ham luong Nts cao hon.

3.2.5. Xdc dinh thor gian thuy phan phu hop

Dé khao sat anh hudéng cua thoi gian dén qua
trinh thay phan, tién hanh thdy phan trén 5 mau voi
cac muc thoi gian tir 3-7 gio. Két qua anh hudng cta
thoi gian thiy phan dén chat luong dich thiy phan
duoc thé hién ¢ hinh 6.

48.00
46.00
S 44.00
Z 42.00
% 40.00
£ 38.00
-33(».“"
‘["_"-34."4,»
32.00
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Thoi gi: an thuy ﬁh mn (('IU)

Hinh 6. Anh huéng ciia thoi gian thity phan téi hiéu
sudt thiy phan

Tt hinh 6 cho thdy ham lwong Naa cta dich thay
phan ting ti 1é thuan theo thoi gian thiy phan. Két
qua nghién cttu cho thdy tir 3 gio dén 5 gio ty le
Naa/Nts trong dich thily phéan ting nhanh tir 34,44 +
0,34% dén 43,90 £ 0,26%. Cong thic co thoi gian thuy
phan 7 gio c6 ty 1é Naa/Nts dat cao nhat, 44,65 +
0,30%, tiép theo la cong thic 6 gio, 44,22 + 0,15%. Tuy
nhién su khac biét vé ty 1é Naa/Nts giita cong thitc
thuy phan 7 gio va 6 gio 1a khong co y nghia thong
ke (p<0,05).

Liaset (2002) ciing chi ra ring su hoa tan nito
dudi tac dung ciia enzyme trong qua trinh thiy phan
tang theo thoi gian thiy phan. Theo Guerard va déng
tac gia (2002), sau mot thoi gian thily phan nhat
dinh, st hinh thanh cac san phdm thiy phan nhu cac
peptid, diéu nay lam han ché dan hoat dong cia
enzyme. Ngoai ra, st gidm toc do thily phan con do
sir giam lién két peptid trong qua trinh thay phan. Do
do, khoang thoi gian thuy phan thich hop c6 anh
huéng manh dén ham luong Naa 1a 4-6 gio duoc
chon cho cac nghién cttu tiép theo.

3.3. Téi uvu hoa qu4 trinh thity phan phu ph4dm c4
tra bang enzyme Seb-Neutral PL

Tién hanh t6i wu hoa diéu kién thiy phan phu
phidm ca tra bing enzyme SEB-Neutral PL trén mo
hinh thuc nghiém véi sy anh hudng cta cac yéu to: A
- Thoi gian thuy phan 4-6 (h), B - Ty 1é E/S 0,3-0,5%,
C- Nhiét do 50-60 (°C) t6i qua trinh thiy phan protein
phu phim ca tra theo quy hoach thuc nghiém bac hai
Box-Behnken. Két qua phan tich ANOVA cia mo
hinh duoc thé hién trong bang 2.

Két qua phan tich phuong sai cia moé hinh trong
bang 2 (ANOVA) cho thiy st anh hudng twong doi
clia cac yéu t6 dén ty le Naa/Nts, ty le E/S 1a yéu t6
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anh huéng manh nhat dén qua trinh thily phan phu
pham c4 tra, tiép dén 1a thoi gian thily phan va nhiét
do it anh huéng hon. Két qua phan tich ciing cho
thdy su tuong tac gitra cac yéu to it anh hudng toi ty
lé Naa/Nts. Gia tri F ctia mo hinh 1a 155,85 véi p <
0,0001 (p<0,05) cho thdy mo hinh da chon c6 y nghia.
Gia tri d6 khong tuong thich ctia mé hinh véi thuc

nghiém 1a 3,72 véi p=0,2190 cho thay mo hinh da
chon 1a phu hop khi tién hanh thuc nghiém. Phuong
trinh hoi quy biéu dién sy phu thudc ctia qua trinh
thity phan phu phdm cé tra vao cac bién A - Ty lé
E/S, B - Nhiét do, C - Thoi gian thiy phan va sy
tuong tac cta chung.

Bang 2. Phan tich phuong sai ANOVA ctia mé6 hinh

. Téng binh Bac | Trung binh . Giatri P
Nhan 6 phuong twdo | binh phuong TysoF (P<0,05)
Mo hinh 390,41 9 43,38 155,85 < 0,0001 C6 y nghia
ATyle E/S 116,13 1 116,13 417,24 <0,0001
B-Nhiét do 24,12 1 24,12 86,65 0,0002
C-Thoi gian 70,27 1 70,27 252,47 <0,0001
AB 4,82 1 4,82 17,31 0,0088
AC 5,45 1 5,45 19,59 0,0069
BC 4,67 1 4,67 16,76 0,0094
Az 58,95 1 58,95 211,81 < 0,0001
B2 112,44 1 112,44 403,98 <0,0001
Cz 12,68 1 12,68 45,57 0,0011
Phan du 1,39 5 0,2783
Do khong twong 1,18 3 0,3934 3,72 0,2190 Khong ¥ nghta
thich
D sai lech 0,2115 2 0,1057
chuan
R% 0,9964 Du doan R 0,9506

Sau khi tién hanh kiém dinh y nghia ctia cac he
s6 va kiém dinh tinh phu hop ctia mé hinh, két qua
nghién cttu cho thdy mé hinh hoi quy la phu hop. Vé
y nghia ctia cac hé s6, hé s6 ctia AB, AC va BC: A?, B?
va C? déu co p<0,05 nén hé s6 nay co y nghia va tén
tai trong phuong trinh héi quy. Két qua nghién ctru
xac dinh mo hinh héi quy thé hién méi quan hé lién
quan gitta ham muc tiéu Naa/Nts va cac yéu t6 nhiét
do, ty 1¢ E/S, thoi gian thiy phan duoc thé hién theo
phuong trinh héi quy tuyén tinh sau:

Ty lé Naa/Nts = 43,79 + 3,81*A + 1,74*B +
2,96*C + 1,10*AB + 1,17*AC - 1,08*BC, - 4,00*A? —
5,52*B%-1,85*C% (1)

Theo phuong trinh héi quy (1), nhan thdy cac
hé s6 by, b,, b; ctia phuong trinh déu duong (+) va
cho thdy trong viing quy hoach hiéu suét va két qua
thiy phan thé hién qua ty l¢ Naa/Nts luon ty le
thuan véi cac yéu t6 cta qua trinh thay phan da st
dung trong quy hoach thuc nghiém, d6 la anh
huéng cta ty 1&é E/S, nhiét do va thoi gian. Do 1on
ctia cac hé s trong phuwong trinh thé hién muc do
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anh hudéng ctia cac yéu t6 dén ham muc tiéu
Naa/Nts ctia dich dam thay phéan. Vi Ib,| >Ibs| > b,l.
Neén yéu t6 ty 1é E/S c¢6 anh huong nhiéu nhit sau
d6 dén thoi gian va nhiet do. Két qua nay ciing phu
hop v6i dic tinh cda cic phan tng thay phan do
enzyme tac dong la ty 1é enzyme co chét luén anh
hudng lon dén toc do ctia phan tng thiy phan. He
s6 b2 b2 by% déu mang ddu am (-) diéu nay chimg
td doé thi 1a nhitng mat parabol c6 bé mat 16m quay
xuéng va cé diém cuc tri.

Hé s6 by, bys clia phuong trinh (1) mang dau
duong (+) ching t6 trong ving quy hoach tuong tac
gitta nhiét o va thoi gian thay phén véi ty 1é E/S 1a
moi twong quan thuan lam tang ty 1é Naa/Nts. Dai
voi hé s6 by, clia phuong trinh (1) mang dau am (),
chung té trong vung quy hoach tuong tac gitta nhiét
do va thoi gian thay phan 1a mai twong quan nghich
lam giam ty 1é Naa/Nts. Két qua nay phu hop véi dic
tinh ctia enzyme 1a trong diéu kién nhiét do cao va
thoi gian tac dong dai enzyme c6 thé kém bén dan
t6i hoat dong thily phan giam.
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Anh huéng déng thoi ciia ty lé enzyme va nhiét 6 thiy phan
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Hinh 7. D6 thi biéu dién mirc d6 tiong quan ciia cac yéu td dén ham murc tiéu trong moé hinh thyc nghiém
Thong s6 thi nghiém tién doan 1a: Ty 1¢ E/S 0,48%,

Tt két qua du doan theo mo hinh Box - Behnken
nhiét do 56,52°C thoi gian thiy phan 1a 5,77 gio.

Iia chon két qua ting dam cao nhat lam kiém chimng.
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Bang 3. Két qua thi nghiém tién doan va thirc nghiém

Piém tién doan TYIeE/S % | Nhietdo ec) | ‘noigianthiy | ro o Nis @)
phan (h)
Piém tién doan 0,48 56,52 5,77 46,25
Thuc nghiém 0,48 57 6 46,08 £ 0,31

Két qua thuc hién c6 su sai khac khong dang ké
so v6i mo hinh. Do do, diéu kién t6i vu cho qua trinh
thity phan phu phdm c4 tra 1a ty 1&é nuoc 10% so voi
nguyén liéu, ty 1&é enzyme SEB-Neutral PL 0,48% so
voi nguyen liéu phu phdm c4 tra, nhiét do 57°C thoi
gian thay phéan 1a 6 gio.

Bang 4. Chit luong dich thuy phan tir phu phdm c4

tra
TT Chi tieu Két qua

1 | Nito téng s6 (g/L) 26,94 + 0,16

2 | Nito axit amin (g/1) 12,41 + 0,08

3 Ty 1é Naa/Nts (%) 46,08 + 0,31

4 | TBV-N (mg/100 g) 42,73+ 0,63

5 Lipit (%) 2,6+ 0,02

6 E. coli Khong co trong 1 g

7 Samonella Khoéng co trong 25 g
Cam quan

g |® Mau siac: Mau nau dam
e Mui: mui thom dac trung cua dich thay
phan protein c4, khéng c6 mui la.

Két qua danh gia & bang 4 cho thiay ham luong
nito téng s6 cho thdy dich dam thdy phan c4 tra con
c6 ham luong nito téng s6 dat 26,94 g/L, ham luong
axit amin 12,41 g/L, chiém 46,08% so véi nito tong.
San pham dich thay phan ca tra la nguon dinh duong
chét luong cao, thich hop dung trong viéc bé sung
vao cong thic thic dn (tang ham lwong dam acid
amin, tang mui vi hap dan). Dich thuy phan c6 mau
nau doé dac trung, mui thom, do hdp dan caa dich
dam c4. Cac chi tiéu an toan chat luong ctia dich dam
thily phan tir phu phdm ca tra dat theo quy dinh hién
hanh QCVN 01 - 190: 2020/BNNPTNT. Dich thay
phan ca tra hoan toan cé thé duoc st dung dé bé
sung vao bot c4 nhim ting ham luong amin trong
san phdm giup cai thién hé s6 tiéu hoa cta bot ca
thanh phdm, hodc st dung nhu mot dang chat dan
du trong san xuat thitc an nuoi thity san.

4. KET LUAN

Nghién cttu da phan tich, danh gia chat luong
ctia phu phdm c4 tra va lua chon duoc enzyme thich
hop cho qua trinh thuy phan phu phidm ca tra 1a
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enzyme EB-Neutral BL. P4 xac dinh cac khoang gia
tri c6 4nh hudng manh dén ham lwong acid amin
trong dich dam nhu ty 1é enzyme bd sung so véi co
chat (0,3%0,5%), thoi gian thiy phan (4-6 gid), nhiét
do thay phan (50-60 °C), luong nudc bs sung 10%.

ba t6i wu duoc diéu kieén thiy phan phu phidm ca
tra bang enzyme SEB-Neutral PL véi ty 1é nuoc 10%,
ty 1&é enzyme SEB-Neutral PL 0,48% so voi nguyén
lieu phu phdm c4 tra, nhiét do 57°C thoi gian thay
phén 1a 6 gio. Dich dam thiay phan c¢6 ham luong nito
téng so dat 26,94 g/L, ham luong axit amin 12,41
g/L, chiém 46,08% so véi nito tdng. Chat luong cla
san phdm dich dam thay phan nay c6 thé ding lam
nguyeén lieu dau vao cho san xudt bot ca tra c6 do
tiéu hoa cao phtt hop cho san xuat thitc dn chin nuéi.
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STUDY OF ENZYMATIC HYDROLYSIS FROM CATFISH BY-PRODUCTS AS FEED STUFF
INGREDIENTS
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Summary

The fish waste derived - protein hydrolysate have been increasingly concerned as an excellent but cheap
source of bioactive peptides and amino acids in feed production. In the present study, a technological
procedure for production of protein hydrolysate by the enzymatic hydrolysis of the waste of catfish
(Pangasius hypophthimus) in the industrial fillet processing have been investigated. Among three well-
known sources of commercial enzyme including bromelain, papain and SEB-neutral PL, the last one has
shown the most effective activity on the hydrolytic process. In the optimal conditions (enzyme/protein
substrate ratio of 0.46% (w/w), natural pH, 56°C, 5.5 hours of hydrolysis), hydrolysate were generated at
high level of nitrogen recovery. Pangasius hydrolyzed protein solution product with Nts content 26.90 +
0.14 g/1, Naa content 12.30 = 0.04 g/1 will be a suitable source of raw materials for aquatic feed production

products in terms of ease of digestion and absorption.

Keywords: Protein, hydrolysis, by-products, catfish.
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