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ABSTRACT

Fish protein hydrolysate was performed from snakehead fish head by
using flavourzyme. The research included four experiments: (i) the effects
of the ratio of material: water (1:0.3; 1:0.8; 1:1.8; 1:2.8 and 1:3.8 w/v),
(i) the ratio of flavourzyme to material (0.2; 0.4; 0.6; 0.8; 1.0 and 1.2%),
(iii) the hydrolysis time (12, 18, 24, 30 and 36 hours), and (iv) the
hydrolysis temperature (30, 40, 50, 60 and 70°C) on the quality of fish
protein hydrolysate. The results showed that fish protein hydrolysate had
the highest amino acid content, nitrogen recovery and degree of
hydrolysis were 6.49 g¢/L, 42.5% and 39.1%, respectively whereas
ammonia content was the lowest at 0.205 g/L when fish head was
hydrolysed at the ratio of material: water of 1:0.8 and the ratio of
flavourzyme to material of 0.6% for 30 hours at 50°C.

TOM TAT

Nghién ciru san xudt dich dam thiy phin tir dau cd léc bang enzyme
Sflavourzyme duwoc thie hién gom bon thi nghiém (i) anh huong cia ty 1é
nguyén liéu: nuoc (1:0,3; 1:0,8; 1:1,8; 1:2,8 va 1:3,8 whv), (ii) ty I¢
enzyme flavourzyme so véi nguyén liéu (0,2, 0,4, 0,6; 0,8; 1,0 va 1,2%,),
(iii) thoi gian thuy phan (12, 18, 24, 30 va 36 gio) va (iv) nhiét do thuy
phdn (30, 40, 50, 60 va 70°C) dén chdt heong dich dam thiyy phdn. Két
qud cho thdy dich dam thity phdn cé ham lwong dam amino acid, hiéu sudt
thu hoi nitrogen va do thity phdn cao nhat lan luot la 6,49 g/L; 42,5% va
39,1% trong khi ham lwong ammonia thap nhat la 0,205 g/L khi dau ca
loc duoc thuy phan voi ty 1¢é nguyén liéu: nuoc la 1: 0,8 va ty lé enzyme
flavourzyme so voi nguyén liéu la 0,6% trong 30 gio ¢ nhiét do 50°C.

1. GIOI THIEU

liu bao gdbm dau, xwong, vy, dudi, ndi tang, thit

San pham thay san trén toan cau dang gia ting
hang nim va dat 179 triéu tin nam 2018 (FAO,
2020). Tuy nhién, trong qué trinh ché bién thiy san,
dic biét 1a qua trinh ché bién ca, hiéu suat thu hoi
thit ca chi xap xi 40%. Nhu vay, luong phu pham
thai ra chiém khoang 60% tong khéi lugng nguyén
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vun,... bi loai ra trong qué trinh ché bién (Ghaly et
al., 2013). Phu pham thuy san chira mot lugng dang
ké protein bd dudng va dé tiéu hoa do ¢6 sur can bang
t6t gitra cac amino acid thiét yéu so véi protein co
nguon gbc tir thuc vat. Do do, co thé tan dung
protein tir phu pham thiy san dé san xuat san pham
gia tri gia tang. Tuy thudc vao mirc do thay phan,
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protein dugc phan gidi thanh hdn hop céc
polypeptide, peptide mach ngan va amino acid dugc
g dung trong ché bién ché pham sinh hoc, dap tng
chirc nang sinh 1y cho co thé nguoi hoac san pham
chtra amino acid c6 gia tri dinh dudng cao
(Chalamaiah et al., 2012). Viéc st dung enzyme
protease dé thity phan protein tir nguyén liéu va phu
pham thay san thu hdi protein da va dang duoc xem
1a mot trong nhitng phuong phap hiéu qua nhat. Cac
enzyme duoc sir dung pho bién trong cac nghién ctru
thuy phan 13 alcalase, flavourzyme, neutrase,
protamex va kojizyme (Nguyen et al., 2011). Trong
d6, enzyme flavourzyme c6 ngudn goc tir nim méc
Aspergillus oryzae (Kamnerdpetch et al., 2007) va
c6 ca hai hoat tinh endoprotease va exoprotease
nhung cha yéu 1a exoprotease, nén kha niang thuy
phén protein cao trong diéu kién trung tinh hoic acid
nhe. Nho vao hoat tinh exoprotease cua
flavourzyme, ¢6 thé lam giam vi dang cta san pham
thity phan va vi ngot dam cua san pham dugc nang
lén (Chiang et al., 2019). Do d6, nhiéu nghién ctu
st dung enzyme flavourzyme trong thuy phan
protein tir nguyén liéu thuy san da dugc thuc hién
nhu DS Trong Son va ctv. (2013) da nghién ctru thiy
phan dau ca chém (Lates calcarifer) bing enzyme
flavourzyme thu dugc dich dam c6 ham luong
protein cao. Nguyen Thi My Huong (2014) cling da
khao sat thanh phan dinh dudng cua cac san pham
thiy phan tr ddu va xwong ca chém (Lates
calcarifer) bing enzyme flavourzyme. D3 Thi
Thanh Thuay va Nguyén Anh Tuén (2017) da ung
dung hdn hop alcalase va flavourzyme dé thity phan
c4 nuc gai (Decapterus ruselli) thu héi dich dam
thiy phan. Nguyén Thi My Huong va Bang Thi Thu
Huong (2013) nghién cau thiy phan so 16ng
(Anadara antiquata) biang két hop enzyme
protamex va flavourzyme. Tuy nhién, chua cé
nghién ctu tng dung enzyme flavourzyme thuy
phan du ca l6c thu hdi protein. Vi vay, dé tai
“Nghién ciru ché dé thity phdn dau cd lI6¢ (Channa
striata) thu hoi  dich dam bang enzyme
Sflavourzyme’” dugc thuc hién nham san xuat san
pham dich dam dat chét lugng dinh dudng tot, tan
dung va nang cao gié tri kinh té phu pham ca loc,
dong thoi giam 6 nhiém moéi truong.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu nghién ctu

Phu pham cé 16c (gom dau, xwong, vy va ni
tang) duoc mua tai co s¢ kho ca 16c 7 Chop (Thoai
Son, An Giang). Phu pham duoc thu gom tai co so,
cho vao ti dong & nhiét do -20+2°C trong thoi gian
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it nhat 6 gio dé dam bao nguyén liéu dong lai va
dong thung chuyén vé phong thi nghiém Bo mén
Ché bién Thay san, Khoa Thuy san, Trudng Pai hoc
Can Tho khéng qua 6 gio.

Flavourzyme 14 enzyme protease duoC san xuat
boi Cong ty Novozyme cia Dan Mach, dugc nhap
khau va cung cap boi Cong Ty TNHH TM Nong san
Va Hoa chat Phuong Tram (Thanh pho HO Chi
Minh), c6 hoat d6 la > 3500 LAPU (leucine
aminopeptidase aunits)/g, diu ki¢n hoat dong thich
hop 12 50-55°C, pH 5,0-7,0 tiy thudc vao co chat.

2.2. Phuong phap nghién ciu

2.2.1. Cdch chudn bi mau

Phu pham sau khi mua vé dugc tach riéng dau ca
va rira sach nhét, mau bang nuéc mudi lodng, loai
bo mét, ndp mang, mang, ring miéng va bong nhot.
Pau cé l6c dugc bao quan lanh déng ¢ nhiét do -
20+2°C. Khi tién hanh thi nghiém, dau ca duoc rd
déng, cat nho bang kéo va xay nhuyén trong 10 gidy,
xay 5 lan bang may xay sinh t6 Bluestone BLB-
5329, xay & mirc cao nhat ciia may (muc 2).

2.2.2. Thi nghiém 1: Anh huong cua ty 1¢
nguyén liéu so Véi muede dén chdt lirong
dich dam tir dau cd l6c

Pau ¢4 16¢ duoc xir 1y theo muc 2.2.1 va tién
hanh thi nghiém véi 3 1an lap lai, 5 nghiém thic,
tong s& mau thi nghiém 1a 15, khdi lwong 40 g dau
¢4 xay/mau. Tién hanh thuy phan v6i mot nhan té ty
Ié dau ca xay: nuéce 1a 1:0,3; 1:0,8; 1:1,8; 1:2,8 va
1:3,8 (W/v). B sung 20% ethanol 95° so vé6i khbi
luong dau ca. Sir dung ethanol nhu chat phong thdi
trong qua trinh thuy phéan theo nghién cuu cua Ly
Thi Minh Phuong (2011). Diéu kién thiy phan co
dinh la ty 1€ enzyme flavourzyme so véi nguyén liéu
14 0,6%, thoi gian 24 gio, nhiét do 50°C va pH tu
nhién ctia nguyén liéu (pH 6,5-6,9).

Sau khi két thic qua trinh thuy phan, bat hoat
enzyme & nhiét d6 95°C trong 10 phtt, loc qua ray
dé loai ba dau va thu phan dich loc. Phan dich loc
duoc ly tam véi toc do 7.500 vong/phat trong 30
phut ¢ 4°C. Sau ly tam tach thanh 3 16p: 16p lipid
phia trén ciing, 16p dich dam & giitra va 16p ran dudi
day. Tién hanh phan tich cac chi tiéu nhu ham luong
dam ammonia, dam amino acid, d6 thuy phan va
hiéu suat thu hdi nitrogen trong phan dich dam nham
tim dugc ty Ié dau ¢4 so voi nude thich hop nhat.

2.2.3. Thi nghiém 2: Anh hurong cua ty 1¢
enzyme flavourzyme dén chat lwong dich
dam tir ddu cd léc

_ Thi nghiém dugc th’uc hién ké thura quy trinh va
két qua thi nghiém 1, tién hanh thuy phén dau ca véi
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6 nghiém thuc, 3 1an I3p lai, tong s6 mau thi nghiém
1a 18, khéi lugng 40 g déu c4 xay/mau. Thi nghiém
dugc thyc hién voi 1 nhan t§ ty 1& enzyme
flavourzyme so véi dau cé thay déi lan luot 13 0,2;
0,4; 0,6; 0,8; 1,0 va 1,2% (w/w) tuong ung vai 30,
60, 90, 120, 150 va 180 U/g protein. Diéu kién thity
phan c¢6 dinh 1a thoi gian 24 gio, nhiét d6 50°C va
pH tu nhién cta nguyén liéu (pH 6,5-6,9). Sau khi
két thiic qué trinh thily phan, bat hoat enzyme, loc
va ly tdm nhu thi nghiém 1 thu dugc dich dam. Cac
chi tiéu phan tich dich dam nhu thi nghiém 1.

2.2.4. Thi nghiém 3: Anh hirong cua thoi gian
thury phdn dén chat lwong dich dam tir
dau cd léc

Thi nghiém dugc thyc hién ké thira quy trinh va

két qua thi nghiém 1 va 2, tién hanh thi nghiém véi
5 nghiém thuc, 3 1an I3p lai, tong s6 mau thi nghiém
1a 15, khdi luong 40 g dau ca xay/mgtu Thi nghiém
dugc thuc hién véi 1 nhan t6 thoi gian thuy phan
thay ddi lan luot la 12, 18, 24, 30 va 36 gio. Diéu
kién thuy phan ¢ dinh 1a nhiét d6 50°C va pH tu
nhién ctia nguyén liéu (pH 6,5-6,9). Sau khi két thuc
qué trinh thuy phan, bat hoat enzyme, loc va ly tim
nhu thi nghiém 1 thu dugc dich dam. Cac chi tiéu
phéan tich dich dam nhu thi nghiém 1.

2.2.5. Thi nghiém 4: Anh hirong cia nhiét do
thuy phdn dén chat lwong dich dam tir
dau cd léc

Thi nghiém duogc thuc hién ké thira quy trinh va

két qua thi nghiém 1, 2 va 3, tién hanh thi nghiém
v6i 5 nghiém thac, 3 lan lap lai, tdng s6 mau thi
nghiém 1a 15, khdi luong 40 g dau ca xay/mau. Thi
nghiém dwogc thuc hién voi 1 nhan t6 nhiét do thuy
phan (30, 40, 50, 60 va 70°C). Thity phan & pH tu
nhién ctia nguyén liéu (pH 6,5-6,9). Sau khi két thiic
qué trinh thuy phan, bat hoat enzyme, loc va ly tim
nhu thi nghiém 1 thu dugc dich dam. Cac chi tiéu
phéan tich dich dam nhu thi nghiém 1.

2.3. Phwong phap phén tich

Ham lugng protein ciia nguyén liéu dau cé loc
va dich thiy phan dugc xac dinh theo AOAC
(2016). Xac dinh ham lugng dam amino acid va ham
lugng dam ammonia theo B6 Khoa hoc va Cong
nghé (1990). Hoat tinh enzyme flavourzyme ban
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dau dugc xac dinh theo phwong phap cua Cupp-
Enyard (2008).

Po thay phan (DH %) dugc xac dinh bang
phuong phap OPA (o-phthalaldehyde), dua trén
nguyén tic cac nhom amin cua amino acid hoac
peptide phan tng voi Ortho-phthaldialdehyde véi su
¢c6 mat cua -SH cuoa dithiothreitol hoic
mercaptoethanol s& tao ra hop chét c6 kha niang hap
thu & bude song 340 nm (Nielsen et al., 2001).

Hiéu suat thu hdi nitrogen (NR %) duoc xac dinh
theo phuong phap ctia Wang et al. (2018) véi cong
thtre tinh nhu sau: NR (%) = [(Ham lugng nitrogen
tong 50 trong dich thiy phan)/(Ham lugng nitrogen
tong sé trong nguyén liéu]*100.

2.4. Phwong phap xir Iy sb ligu

S6 ligu thu thap dugc tinh trung binh, do léch
chuan sir dung chuong trinh Microsoft Excel 2010.
Két qua duoc tinh toan thong ké, phuong phép phan
tich phuong sai ANOVA theo kiém dinh Duncan dé
két luan vé sy khac biét gitra trung binh cac nghiém
thirc véi do tin cay 95% bang phin mém SPSS 18.0.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng cia ty 1 nguyén ligu so véi
nuwée dén chit lwong dich dam thily
phan tir dau ca léc
Quaé trinh thuy phan 1a qua trinh pha v céc lién
két peptide khi c6 mat cuia nude. Do lién két peptide
1a lién két bén nén qua trinh thuy phan cin c6 mat
ctia chit xuc tac. CAc tac nhan xuc tac gdm tac nhan
hoéa hoc la céac acid hay base va tac nhan sinh hoc la
cac enzyme thity phan protein (Nguyén Dtrc Lugng
va ctv., 2004). Nudc khong nhirng anh huong dén
van téc phan tng ma con anh huong dén chiéu
huéng thity phan (Godinho et al., 2016). Két qua anh
huong cua ty 1& nguyén liéu so voi nude dén chat
luong dich dam tir ddu c4 16c dén ham lwong dam
ammonia, dam amino acid, d6 thay phan va hiéu
suét thu hdi nitrogen dugc thé hién trong Bang 1.

Ty 1€ nguyén liéu: nudc tang tur 1:0,3 1én 1:3,8
thi ham Iuvong dam ammonia, dam amino acid, hiéu
sut thu hdi nitrogen va do thily phan c6 sy thay ddi
va khéc biét c6 ¥ nghia thong ké véi gia tri p twong
ting 14n luot 1a 0,000; 0,000; 0,000 va 0,000 dwoc
thé hién trong Bang 1.
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Bang 1. Ham lwgng dam ammonia (Nn+3), dam amino acid (Naa), d9 thiy phan (DH) va hi¢u suét thu
hoi nitrogen (NR) theo ty I€¢ nguyén liéu so véi nwéc

Ty 18 NL: N (w/v) Nnws (/1) Naa (g/L) DH (%) NR (%)
1:0,3 0,26140,012¢ 6,30+0,142 25,7+1,36° 40,3+0,82P
1:0,8 0,22140,011¢ 6,25+0,16° 38,1+1,182 42,8+0,932
1:1,8 0,264+0,019° 4,95+0,08° 21,8+1,33¢ 28,9+1,07¢
1:2,8 0,287+0,013° 4,01+0,16° 15,9+1,86¢ 21,241,114
1:3,8 0,365+0,0112 3,78+0,14¢ 9,19+1,55¢ 19,6+0,82¢
P value 0,000 0,000 0,000 0,000

Trong ciing mot Cot, cdc gia tri ¢6 chit cdi theo sau giong nhau thi khong khdc biét ¢d y nghia théng ké ¢ mike dé tin cdy
95%. So liéu dugc trinh bay dudi dang trung binh + d¢ 1éch chudan, n=3. NL: N (nguyén liéu: nudc)

Bang 1 cho thiy viéc bd sung nudc & cac ty 1¢
khéc nhau ¢ anh huong dén hiéu qua thay phén thu
hdi protein tir ddu c4 16¢ voi su gbp mit cua enzyme
flavourzyme. Khi ting ty 1¢ dau ca: nudc tir 1:0,3
1én 1:0,8 (w/v) thi d¢ thiy phéan tang tir 25,7 1én
38,1%; hiéu suat thu hoi nitrogen tang tir 40,3 1én
42,8% va khac biét c6 y nghia thong ké, nhung ham
luong dam amino acid khong khac biét. Nguyén
nhan 1a do nudc 1a moi truong dé phan tin enzyme
va co chat, dong thoi tham gia truc tiép vao qua trinh
thiy phan (Lwong Hitu Pong, 1975). Vi vay, khi
tang lugng nudc bd sung trudc khi thay phan din
dén tang kha nang tiép xuc gitra enzyme protease va
co chét 1am ting qué trinh phén giai protein (Nguyén
Thi Huynh Hoa & Déng Thi Anh Pao, 2016). Tuy
nhién, khi ting ty 1& dau ca: nude tir 1:0,8 dén 1:3,8
(w/v) thi ham lugng dam amino acid, d6 thily phan
va hiéu suat thu hdi nitrogen giam tir 6,25 g/L;
38,1% va 42,8% xuéng con 3,78 g/L; 9,19% va
19,6% va khac biét c6 y nghia thong ké. Ham luong
dam ammonia tang tir 0,261 1én 0,365 g/L khi ty I&
déu ca: nudc tir 1:0,3 dén 1:3,8 (w/v). Luong nudc
b sung qua nhiéu s& 1am loing ndng d6 enzyme va
co chat nén hiéu suat thiry phan giam, dong thoi kho
kiém soat qué trinh thuy phan tao diéu kién cho vi
sinh vat gay thdi hoat dong phan huy amino acid
sinh ra nhiéu san pham cap thip nhu NHs, H,S,
indol, scaptol,...nén ham lugng dam amino acid va
hiéu suat thu hoi nitrogen giam va ham luong dam
ammonia ting (Nguyén Trong Can va ctv., 1998).
Cung ty 1& nguyén liéu so véi nudc 1a 1:1, DS Thi
Thanh Thay va Nguyén Anh Tuén (2013) da nghién
ctru ché do thuy phan thu hdi dich dam hoa tan giau
amino acid tir protein c4 tap bang hdn hop protamex
va flavourzyme cho d6 thuy phan (60,5%) va ham
luong dam amino acid (13,27 g/L) cao hon nghién
ctru ndy. Nguyén nhan c6 thé 1a do sir dung ngudn
nguyén liéu tir thit ca c6 thé dan dén ndng d6 co chét
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(protein) cao hon phu pham, vi vdy ham luong
amino acid trong dich thuy phan cao hon (Ghaly et
al., 2013). Két hop protamex va flavourzyme c6 thé
giup tang hiéu qua qua trinh thuy phan, vi vay do
thuy phan cao hon khi stt dung enzyme flavourzyme
riéng lé. Protamex la endoprotease thuy phan
protein tao ra nhidu doan peptide véi dau-C va dau-
N cang nhiéu, tao diéu kién thuan loi cho hoat dong
cia flavouzyme c6 ca hai tinh chét 1a endoprotease
va exoprotease (Chiang et al., 2019).

Nghiém thuac véi ty 1€ nguyén li€u: nude 1a 1:0,8
(w/v) ¢6 ham lugng dam amino acid, d¢ thuy phan
va hiéu suat thu hdi nitrogen cao nhat lan luot 12 6,25
g/L; 38,1% va 42,8% va ham lugng dam ammonia
thdp nhit 14 0,221 g/L nén chon lam thong sb thich
hop cho thi nghiém tiép theo.

3.2. Anh hwéng cia ty 1é enzyme

flavourzyme so véi nguyén li¢u dén chat
lwgng dich dam

San pham thay phan protein tir phu pham thuiy
san ¢6 ham lwong amino acid cao, dac biét 1a cac
amino acid khong thay thé ¢6 gia tri dinh dudng, rat
can thiét cho co thé con nguoi va dong vat. Su khac
nhau vé& ham lugng protein va amino acid trong san
pham thuy phan phu thuéc chu yéu vao nguyén liéu,
loai enzyme, nong d6 enzyme va diéu kién thuy
phan (Ghaly et al., 2013). Ham lugng dam
ammonia, dam amino acid, d¢ thiy phan, hiéu Suét
thu hoi nitrogen theo ty Ié enzyme flavourzyme so
v6i dau ca dugc thé hién trong Bang 2.

Ty 1 enzyme flavourzyme so véi nguyén liéu
thay d6i tir 0,2 dén 1,2% thi ham lwong dam amino
acid, hiéu suat thu hdi nitrogen va d6 thity phan ¢
su thay doi va khac biét c6 y nghia thong ké voi gia
tri p twong ng lan lugt 14 0,000; 0,000 va 0,000, tuy
nhién ham lugng dam ammonia khong khac biét c6
¥ nghia thong ké (p=0,501) (Bang 2).
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Bang 2. Ham lwgng dam ammonia, dam amino acid, d9 thiy phén, hiéu suat thu hdi nitrogen theo ty 18

enzyme flavourzyme so véi dau ca (E/S)

E/S (%) Niris (9/L) Naa (9/L) DH (%) NR (%)
0.2 0,23120,007™ 3,8740,21° 26,0+1,52° 33,1+1,20°
04 0,241:£0,024" 4,3440,14° 31,141,23b 39,4+41,55
06 0,254+0,010" 6,300,142 38,741,998 42,341,212
08 0,246+0,012" 6,25+0,08% 38,341,238 40,9+1,99%
1,0 0,250£0,007" 6,02+0,14b¢ 36,341,438 39,9+1,19%
1,2 0,247£0,010" 5,83£0,08° 37,240,728 39,0+1,61°
P value 0,501 0,000 0,000 0,000

Trong cung mgt Cot, cdc gid tri ¢6 chif cdi theo sau giong nhau thi khong khdc biét co y nghia théng ké ¢ mirc dg tin cdy
95%. So liéu dugc trinh bay dudi dang trung binh + dg 1éch chudan, n=3

Tu két qua trén Bang 2, khi ty Ié enzyme
flavourzyme so véi dau c4 tang tir 0,2% dén 0,6%
thi ham luvong dam amino acid, d6 thuy phéan va hiéu
suat thu hoi nitrogen trong dich thuy phén ciing ting
tir 3,87 g/L; 26,0% va 33,1% 1én 6,30 g/L; 38,7% va
42,3% va khac biét co y nghia thong ké. Nguyén
nhén la do enzyme flavourzyme c6 ca hai hoat tinh
endoprotease va exoprotease, endoprotease thuy
phan ca cdu triic bac hai va bac ba cia phan tir
protein, tiép tuc qué trinh thiy phan giai phong ra
amino acid tu do, dipeptide hoac tripeptide véi su
cit mach peptide tir dau-C va dau-N duéi hoat dong
cua exoprotease (Chiang et al., 2019). Nén khi tang
ty 1 enzyme so vé&i nguyén lidu s& thuc day qué trinh
phan cit mach polypeptide manh mé dé tao thanh
c4c peptide ngan hon va cic amino acid hoa tan
trong dich thay phéan, dan dén d6 thay phéan, higu
sut thu hdi nitrogen va dam amino acid ting theo,
xu hudng nay kha tuong thich véi sy giai thich cua
Guérard et al. (2002) va Nguyen et al. (2011). Tuy
nhién, khi ty 1& enzyme tang tir 0,6% dén 1,2% thi
ham luong dam amino acid va hiéu suat thu hoi
nitrogen giam tur 6,30 g/L va 42,3% xuéng con 5,83
g/L va 39,0%, nhung d¢ thuy phan khong khac biét.
Ham lugng dam ammonia khong khac biét co y
nghia théng ké (p=0,501) khi ty I¢ enzyme alcalase
tang tir 0,2% 1én 1,2%. Khi ty 1& enzyme ting, toc
d6 phan tng tang dén mot gia tri gisi han nhét dinh.
Tuy nhién, néu tiép tuc tang ty 1& enzyme, toc do
phan g thity phan boi enzyme tang khong déang ké
¢6 thé 1a do bio hoa co chét (Salwanee et al., 2013).
Bén canh d6, ham lugng dam amino acid va hiéu
suat thu hoi nitrogen giam 1a do cac san pham cua
qué trinh thily phan (cac peptide mach ngan) c6 thé
tac dung nguoc lai voi enzyme, chiing c6 thé dong
vai tro nhu chat kim him khong canh tranh khi
enzyme c0 4i lyc voi ca cac san phim tao thanh cia
qué trinh thiy phan va co chit (Copeland, 2000).
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Khi ty I¢ enzyme flavourzyme so véi nguyén ligu 1a
0,6% thi d6 thiy phan cao nhit dat 38,7% trong
nghién ctru nay cao hon, nhung hiéu suat thu hoi
nitrogen dat 42,3% thap hon nghién ctu cua P
Trong Son va ctv. (2013) da so dung 0,5%
flavourzyme dé thiy phan dau ca chém (Lates
calcarifer) véi do thiy phan va hiéu suét thu hoi
protein tuong tmg 1a 29,86% va 62,58%. Tdc do
phan tng thity phan ting dén mot gigi han nhét dinh
khi ty 1€ enzyme tang. Vi vay, do thuy phan trong
nghién ciru ndy cao hon nghién ctru trudce c6 thé 1a
do ty 1€ enzyme cao hon (Whitehurst & Oort, 2009).
Ham lugng protein hoa tan trong dich thiiy phan phu
thudc vao ham lugng protein va lipid trong nguyén
liéu dem thuy phan. Vi vay, hiéu suat thu hdi protein
khac nhau c6 thé 1a do thanh phan hoa hoc cia cac
loai nguyén liéu khac nhau, dic biét 1a ham lugng
protein (Thiansilakul et al., 2007).

Nghiém thic co ty 1€ enzyme flavourzyme so
véi nguyén liéu la 0,6% c6 ham lugng dam amino
acid, d¢ thiy phan va hiéu suat thu hdi nitrogen cao
nhét lan luot 13 6,30 g/L; 38,7% va 42,3% va ham
lwong dam ammonia thap 1a 0,254 g/L nén duoc
chon dé tién hanh thi nghiém tiép theo.

3.3. Anh hwéng cia thoi gian thiy phan

bz"mg enzyme flavourzyme dén chét
lwgng dich dam

Thoi gian thay phan 1a mét trong nhitng yéu t6
¢6 anh huong I6n va can thiét dé tao ra nhiéu san
pham mong mudn cua qua trinh thuy phan. Tuy
nhién, thoi gian thiy phan qua dai hodc qua ngan
cling anh huong dén hiéu qua va chat lugng dich
dam thay phan (Nguyén Dirc Luong va ctv., 2004).
Két qua ham lugng dam ammonia (Nnhs), dam
amino acid (Naa), hiéu suat thu hoi nitrogen (NR)
va do thiy phan (DH) theo cdc mdc thoi gian thiy
phan di b tri dwoc thé hién ¢ Bang 3.
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Béing 3. Ham lwgng dam ammonia, dam amino acid, hi¢u suat thu hoi nitrogen va d9 thily phan theo
thoi gian thiay phan bang enzyme flavourzyme

Thoi gian (gio) Nnhs (g/L) Naa (g/L) NR (%) DH (%)
12 0,226+0,022° 5,23+0,08¢ 35,9+1,50¢ 31,1+1,43¢

18 0,220+0,010° 5,46+0,14¢ 37,1+1,46" 33,6:1,99b¢

24 0,244+0,015% 6,21+0,08° 39,0+1,86P 35,8+1,89%

30 0,241+0,013 6,44+0,142 42 8+1,322 38,9+1,372

36 0,272+0,0112 6,30+0,14% 40,2+1,08% 35,8+1,47%
P-value 0,020 0,000 0,005 0,008

Trong ciing mot Cot, cdc gia tri ¢6 chit cdi theo sau giong nhau thi khong khdc biét ¢d y nghia théng ké ¢ mike dé tin cdy
95%. So liéu dugc trinh bay dudi dang trung binh + dg 1éch chudan, n=3

Thoi gian thity phan thay doi tir 12 dén 36 gio
thi ham luong dam ammonia, dam amino acid,
hiéu suat thu hoi nitrogen va do thuy phén c6 su thay
d6i va khac biét c6 ¥ nghia thong ké voi gia tri p
tuong wng lan luot 14 0,020; 0,000; 0,005 va 0,008
(Bang 3).

Bang 3 cho thay khi tang thoi gian thily phén tir
12 gio 1én 30 gio thi dam amino acid ting tir 5,23
1én 6,44 g/L, d6 thiy phan ting tir 31,1 1én 38,9%,
hiéu suat thu hdi nitrogen ting tir 35,9 1én 42,8%,
tuy nhién ham lugng dam ammonia khong khac biét.
Theo Nguyén Vin Mudi & Ha Thi Thuy Vy (2018),
thoi gian thuy phén can du dai dé enzyme phan cat
céc lién két trong co chit tao thanh cac san pham can
thiét. Vi vay, khi tang thoi gian thity phan dan dén
qué trinh cit mach peptide nhiéu hon, sinh ra nhiéu
peptide mach ngén va amino acid hoa tan vao trong
dich thily phan nén ham lugng amino acid va hiéu
sut thu hoi nitrogen tang (Liaset et al., 2002). Tuy
nhién, khi tang thoi gian thiy phan tir 30 1én 36 gio
thi dam amino acid, hiéu suat thu hdi nitrogen va do
thay phan khong khac biét, nhung dam ammonia
tang va khac biét c6 y nghia thdng ké. Diéu nay ¢
thé 1a do qua trinh thuy phan xay ra nhanh & giai
doan dau, nén mot lwong I6n lién két peptide dé bi
thity phan bi cit mach truéc, toe d6 thiy phan sau
d6 giam dan va dung lai khi cac lién két peptide it
dan va c6 thé do co chat (protein) da hét (Nguyén

buc Lugng va ctv., 2004). Dong thoi, khi kéo dai
thoi gian thiy phan qua mirc s& tao diéu kién cho vi
sinh vat gay thdi hoat dong sinh ra nhiéu san pham
cap thap nhu NHs, H,S, indol, scaptol,...nén lwong
dam ammonia ting (Tran Thi Bich Thuy & D3 Thi
Thanh Thuy, 2016).

Nghiém thac véi thoi gian thay phan dau ca
trong 30 gio cho ham luwgng dam amino acid, hiéu
suét thu hoi nitrogen va d6 thity phan cao nhét twong
tng lan luot 1a 6,44 g/L, 42,8% va 38,9% va ham
lugng dam ammonia thap 1a 0,241 g/L nén dugc
chon dé 1am thong sb thich hop cho thi nghiém tiép
theo.

3.4. Anh hwéng cia nhiét d9 thiy phan dén

chét lwgng dich dam tir dau ca 16c

Téc d6 phan ung thity phan do enzyme bi anh
huong rat nhiéu boi diéu kién nhiét do. Khi ting
nhiét do trong pham vi thich hop thi toc d6 phan tmg
s& tang, tuy nhién toc do phan ng chi ting dén mot
gidi han nhiét do nhét dinh, vuot qua giéi han do thi
tbc do phan ung s& giam va dan dén muc triét tiéu
do enzyme bi bién tinh (Nguyén Buc Luong va ctv.,
2004). Két qua ham luong dam ammonia, dam
amino acid, hiéu suit thu hoi nitrogen va do thiy
phan theo cac mbc nhiét do thiy phan duoc thé hién
o Bang 4.

Bang 4. Ham lwgng dam ammonia, dam amino acid, hi¢u suat thu hdi nitrogen va dd thity phéan theo
nhiét do thiy phan bang enzyme flavourzyme

Nhiét @ (°C) Nt (g/L) Naa (g/L) NR (%) DH (%)
30 0,232+0,021% 5.69+0,08° 34,3+0,54° 27.8%1,53°

40 0,222+0,010% 6,1620,14° 37,3+0,62° 32,741,290

50 0,205+0,006° 6,49+0,08? 42,540,822 39,141,148

60 0,227+0,026% 4,62+0,149 33,0+0,62¢ 18,0+1,779

70 0,2520,010? 3,41+0,16° 32,1+0,54¢ 14,241,218
P-Value 0,087 0,000 0,000 0,000

Trong cung mot Cot, cdc gid tri c6 chit cdi theo sau giong nhau thi khong khdc biét co y nghia théng ké ¢ mike dé tin cdy
95%. So liéu dugc trinh bay dudi dang trung binh £ d¢ 1éch chuan, n=3
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Nhiét d6 thiy phan thay doi tir 30 dén 70°C thi
ham lugng dam amino acid, hiéu suat thu hoi
nitrogen va do thiy phan c6 sy thay ddi va khac biét
¢6 ¥ nghia thong ké véi gia tri p twong tng lan lugt
1a 0,000; 0,000 va 0,000, tuy nhién ham luwgng dam
ammonia khong khac biét (p=0,087) (Bang 4).

Bang 4 cho thay khi nhiét d6 thuy phén ting tir
30°C 1én 50°C thi ca 3 chi tiéu dam amino acid, hiéu
suat thu hoi nitrogen va do thiy phan déu ting va
dat cyc dai tai 50°C. Cu thé, ham lwong dam amino
acid, higu suat thu hoi nitrogen va do thuy phan ting
tuong tng tr 5,69 g/L; 34,3% va 27,8% 1én 6,49
g/L; 42,5% va 39,1% va khéc biét c6 y nghia thong
ké (p<0,05). Tuy nhién, néu tiép tuc ting nhiét do
1én 70°C thi lugng dam amino acid, hiéu suat thu hoi
nitrogen, d6 thily phan giam manh tuong rng con
3,41 g/L; 32,1%; 14,2% va khac biét c6 y nghia
thdng ké. Ham luong dam ammonia thay d6i khong
khac biét (p=0,087) khi nhiét d¢ tang tir 30 1én 70°C.
Diéu nay co thé giai thich nhu sau khi ting nhiét do
thuy phan trong pham vi thich hop (ti 30 1én 50°C)
thi ¢6 thé 1am cho cac phan tir protein hinh cau théo
X04n, cic nhom ky nudc gidu bén trong phan tir
dugc 16 ra, tao didu kién thuan lgi cho qua trinh thuy
phan, dan dén téc do phan tng thiy phan ting
(DeWit & Klarenbeek, 1984). Bong thoi, do cac
phén tr enzyme c6 dong nang 16n hon lam ting
cuong kha ning tiép xuc gitta enzyme va co chat, do
d6 cac lien két peptide bi cat mach cang nhiéu, tao
nhiéu peptide va amino acid hoa tan trong dich thiyy
phan 1am hiéu suat thu hdi nitrogen va ham luong
dam amino acid taing (Nguyén Dirc Lugng va ctv.,
2004). Véi ban chét 1a protein va hoat dong thich
hop & 50-55°C (Cuong et al., 2019), enzyme
flavourzyme c6 thé bi bién tinh, dn dén déng ty khi
tang nhiét 6 thuy phan 1én 60°C va 70°C lam giam
hoat tinh. Vi vdy, qua trinh phan cit mach peptide bi
giam nén tdc d6 phan ang, hiéu suét thu hdi nitrogen
va do thity phan giam (D4 Trong Son va ctv., 2013).

Nghiém thuc véi nhiét do thuy phan ¢ 50°C ¢o
ham lugng dam amino acid, hiéu suat thu hoi
nitrogen va do thity phan cao nhat lan luot 1a 6,49
g/L, 42,5% va 39,1% va ham lugng dam ammonia
thip nhit 12 0,205 g/L nén duoc chon 1a thich hop
cho qua trinh thily phan dau ca 16c bang enzyme
flavourzyme.

4. KET LUAN

Dich dam thu hdi tir dau ca 16¢ khi duoc thuy
phan & diéu kién thich hop 1a ty 1& ddu ca: nudc 1a
1:0,8 wiv, ty 1é enzyme flavourzyme so véi dau ca
0,6%, thoi gian 30 gid va nhiét do 50°C. Ché do thiy
phan dat hiéu qua cao véi hiéu suat thu hoi nitrogen
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va d6 thily phan lAn luot 1a 42,5% va 39,1%. Dich
dam thu dugc c6 gia tri dinh dudng cao vdi ham
luong dam amino acid 1a 6,49 g/L va chat luong tét
vi ham lwong dam ammonia thap nhit 1a 0,205 g/L.
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