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ABSTRACT

The study was conducted to determine the hydrolysis conditions on the
recovery of fish protein hydrolysate from snakehead fish head by using
alcalase in the first stage and flavourzyme in the second stage. The
research included four experiments: (i) the effects of the ratio of alcalase
to material, (ii) the hydrolysis time by alcalase enzyme, (iii) the ratio of
flavourzyme to material, and (iv) the hydrolysis time by flavourzyme
enzyme. Fish head was hydrolyzed at 50°C, pH 8.0, and the ratio of
material: ethanol 20° solution was 1:1. The results showed that fish head
was hydrolyzed with 0.2% alcalase for 12 hours in the first stage and
continued with 0.4% flavourzyme for 9 hours in the second stage to obtain
the fish protein hydrolysate with the highest amino acid content, nitrogen
recovery and degree of hydrolysis were 6.58 g/L, 44.6% and 38.0%,
respectively whereas ammonia content was low at 0.269 g/L.

TOM TAT

Nghién ciru duwoc thuc hién nham xdac dinh ché do thuy phdn dau ca léc
thu hoi dich dam bang enzyme alcalase ¢ giai doan 1 va flavourzyme &
giai doan 2 trong qud trinh thiy phén hai giai doan. Nghién ciru bao gom
4 thi nghiém: (i) anh huong cua ty ¢ enzyme alcalase so voi nguyén liéu,
(ii) thoi gian thuy phin bang enzyme alcalase, (iii) ty 1é enzyme
Sflavourzyme so véi nguyén liéu va (iv) thoi gian thiy phdn bang enzyme
flavourzyme. Ddu cd duoe thity phin véi cac thong sé cé dinh la nhiét ¢
50°C, pH 8,0 va ty 1¢ nguyén liéu: dung dich ethanol 20° 1a 1: 1. Két qua
cho thdy dau cd l6¢ dwoe thity phin véi 0,2% alcalase trong 12 gio & giai
doan 1 va tiép tuc thity phdn véi 0,4% flavourzyme trong 9 gio giai doan
2 thu duoc dich dam co ham lwong dam amino acid, hiéu sudt thu héi
nitrogen va d¢ thuy phdn cao nhdt lan lwot la 6,58 g/L; 44,6% va 38,0%,
trong khi ham heong dam ammoniac thap la 0,269 g/L.

1. GIGOI THIEU

Ca 16c (Channa striata) 1a loai ca nudc ngot co
chat luong thit ngon, gi4 tri dinh dudng cao va gia
thanh twong ddi 6n dinh nén dugc nhiéu ngudi tiéu
dung wa chudng (Tran Minh Phii va ctv., 2018). Vi

vay, san lugng ca loc nudi ngay cang ting ¢ nhiéu
tinh Dong bang song Ctru Long nhu Pong Thap,
Vinh Long, Tra Vinh va An Giang. Viéc phit trién
manh mé& nghé nudi cé 16c thiic day su phat trién cac
san pham ché bién tir c4 16¢ nhu mam, kho, cha bong
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va cha cd 16c. Bén canh do, cudc sbéng hién dai voi
cac san pham so ché sin ngay cang tang 1a nguyén
nhan dan dén viéc loai bo mot luong rat 1on phu
pham ca 16c va duoc ban véi gia thap tryc tiép tai
cac co s& san xuét, cac cho (Tran Thanh Tric &
Nguyén Vin Mudi, 2019). Trong qua trinh ché bién
san pham kho ca loc, hiéu suat thu hoi thit ca chi xip
xi 60%, nhu vdy luong phu pham thai ra chiém
khoang 40% tong khéi lwong nguyén liéu (Nguyén
Vin Mudi & Tran Thanh Tric, 2016). Hon nira,
Ung Minh Anh Thu (2018) ciing da chi ra rang phu
pham cé 16c (dau, xuong, vay, viy, da va ndi tang)
chira ham lugng protein, lipid va tro tuong d6i cao
lan lwot 1a 13,85%; 12,4% va 7,53%. Nhim giai
quyét van dé moi trudng va tan dung nguon phu
pham nay thi cac phuong phap xir 1y khac nhau dugc
ap dung nhu U, 1én men, san xuit dau c4 va thiy
phan (Rebah & Miled, 2013). Trong d6, su dung
enzyme dé thiy phan 1a mét trong nhimg phuwong
phap duoc Gng dung rong rdi nhat hién nay vi hiéu
qua thily phan cao va khong anh huong dén chat
lwong san pham cudi cing (Tran Kiéu Anh va ctv.,
2017). Qua trinh thuy phan bang enzyme protease
¢6 thé dugc thyc hién boi enzyme riéng 1¢, két hop
hoic bd sung. Cac enzyme thuy phan dwoc sir dung
phd bién 1a alcalase, flavourzyme, neutrase,
protamex va kojizyme (Nguyen et al., 2011). Trong
d6, alcalase ¢ hoat tinh endoprotease c6 ngudn goc
tir vi khuan Bacillus licheniformis (Liaset et al.,
2002), nho vao hoat tinh endoprotease cua alcalase
thity phan lién két peptide chu yéu tai cac nhom —
COOH ky nudc bén trong phéan tir protein dem lai
hiéu qua thuy phan cao (Chiang et al., 2019).
Flavourzyme c6 ca hoat tinh endoprotease va
exoprotease nhung chi yéu 1a exoprotease, co
ngudn goc tir Aspergillus oryzae. Nhd vao hoat tinh
exoprotease cua flavourzyme, thay phan tir dau-C
hozdc dau-N cia cac amino acid Ky nudc cudi cling
ctia phan tur protein dan dén giam vi déng cua dich
dam thu dugc (Chiang et al., 2019). Pi c6 mot sb
nghién ctu sir dung két hop ca endoprotease va
exoprotease nham tang hiéu qua cia qué trinh thiyy
phéan. Cuy thé, nghién ciru tng dung hdn hop alcalase
va flavourzyme dé thuy phan thu hdi dich dam tir ca
nuc gai (Decapterus russelli) (Bd Thi Thanh Thiy
& Nguyén Anh Tuan, 2017); thit ca 16c (Truong Thi
Mong Thu & Lé Thi Minh Thuy, 2020a) va thit ca
tra (Truong Thi Mong Thu & Lé Thi Minh Thuy,
2020b). Tuy nhién, sir dung két hop hai loai enzyme
¢6 thé dan dén enzyme nay 1a co chit cua enzyme
kia va nguoc lai. Vi vay, sir dung enzyme alcalase
trong giai doan 1, sau do tiép tuc thuy phan bing
flavourzyme ¢ giai doan 2 trong nghién ctu thu hi
dich dam thiy phan tir dau ca l6c bang enzyme
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alcalase va flavourzyme nham xac dinh cic thong sb
Cla qua trinh thiy phan nhu ty 1é enzyme so véi
nguyén liéu va thoi gian thiy phan cta enzyme
alcalase va flavourzyme dén hiéu suat thuy phan va
chat lwong dich dam 1a can thiét.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit li¢u nghién ctu

Pau c4 16¢ dugc mua tai co s kho cé 1oc 7 Chop
(Thoai Son, An Giang). Pau c4 16¢ dugc thu gom tai
co s6, cho vao tu déng ¢ nhiét do -20+2°C it nhat 6
gio dé dam bao nguyén liéu dong lai va déng thung
chuyén vé phong thi nghiém B¢ mon Ché bién Thuy
san, Khoa Thay san, Truong Pai hoc Can Tho
khong qua 6 gid.

Alcalase va flavourzyme la cac enzyme protease
dugc san xuit boi Cong ty Novozyme cta Dan
Mach, dugc nhap khau va cung cap boi Cong Ty
TNHH TM Néng san va Hoa chat Phuong Trim
(Thanh phd HO Chi Minh). Alcalase 2.5 L, diéu ki¢n
hoat dong thich hop la nhiét do 50+70°C, pH
6,5+8,5 tly thudc vao co chét. Flavourzyme > 3500
LAPU/g (leucine aminopeptidase units)/g, diéu kién
hoat dong thich hop 1a 50+55°C, pH 5,0+7,0 tuy
thudc vao co chét.

2.2. Phuong phap nghién ciu

2.2.1. Cdch chuan bi mau

Pau ca l6c duoc rira sach nhét, mau bang nudc
mudi loang, loai bo mat, nip mang, mang, ring
miéng va bong nhét. Pau ca 16¢ dugc bao quan dong
& nhiét do -20+2°C. Khi tién hanh thi nghiém, dau
ca duge ra dong, cit nho va xay nhuyén trong 10
gidy, xay 5 1an bang may xay sinh t5 Bluestone
BLB-5329, xay & muc cao nhat cia may (muc 2).

2.2.2. Xac dinh thanh phd‘n hoa hoc cua

nguyén liéu ban dau

Pau ca duoc xir Iy theo myc 2.2.1 dwoc xay
nhuy@n va tién hanh phan tich thanh phan héa hoc
nhu d6 4m, protein, lipid va khoang.

2.2.3. Thi nghiém 1: Anh hurong cua ty 1¢

enzyme alcalase so vdi nguyén liéu trong
giai dogn 1 cua qua trinh thuy phdn 2
giai dogn

Pau c4 16c duoc xir 1y theo muc 2.2.1 va tién
hanh thi nghiém véi 6 nghiém thac, 3 1an 13p lai,
tong s mau thi nghiém 1a 18 va 40 g dau ca
xay/mau. Dau c4 l6c xay duoc thay phan & giai doan
1 bang enzyme alcalase véi ty 1¢ enzyme so voi
nguyén liéu thay dbi lan luot 12 0,1; 0,2; 0,3; 0,4; 0,5
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va 0,6%. Diéu kién thay phan c¢6 dinh & giai doan 1
1a nhiét do 50°C, thoi gian 12 gio, pH 8,0 va ty 1¢
nguyén liéu: dung dich ethanol 20° 1a 1: 1.

Sau khi thiy phan bang enzyme alcalase, tat ca
céc mau duoc tiép tuc thuy phan & giai doan 2 bang
enzyme flavourzyme véi ty 1é enzyme flavourzyme
S0 V&i nguyén liéu 1a 0,3%, nhiét d6 50°C, thoi gian
12 gio. Sau khi két thuc qua trinh thily phan, bat hoat
enzyme ¢ nhiét o 95°C trong 10 phut, loc qua ray
dé loai ba dau, thu phan dich loc. Dich loc duoc ly
tam véi toc do 7.500 vong/phut & 4°C trong 30 phit
dé tach thanh 3 16p: 16p trén cung 1a lipid, 16p o giira
la dich dam va 16p can duéi day.

Chi tiéu phén tich: Xac dinh ham lugng dam
ammonia, dam amino acid, hiéu suit thu hoi
nitrogen va do thity phén trong phan dich dam.

2.2.4. Thi nghiém 2: Anh hirong cua thoi gian

thuy phdn bang enzyme alcalase trong
giai doagn 1 cua qua trinh thuy phdn 2
giai dogn

Thi nghiém 2 dwoc thuc hién ké thira quy trinh
va két qua thi nghiém 1. Thi nghiém duoc tién hanh
bang enzyme alcalase véi thoi gian thay phan thay
dbi lan luot 12 6, 9, 12, 15 va 18 gid; 5 nghiém thirc
v6i 3 1an 1ap lai, tong s6 mau thi nghiém 1a 15 va 40
g dau ca xay/mau. Cac budc thyc hién sau khi thiy
phan bang enzyme alcalase tiép tuc thuy phan bang
enzyme flavourzyme tuwong ty nhu thi nghiém 1.
Céc chi tiéu phan tich phan dich dam nhu thi
nghiém 1.

2.2.5. Thi nghiém 3: Anh hirong cua ty 1¢
enzyme flavourzyme so voi nguyén liéu
trong giai dogn 2 Cua qud trinh thuy
phan 2 giai dogn

Thi nghiém 3 duoc thuc hién ké thira quy trinh
va két qua thi nghiém 1 va 2. Sau khi thuly phan bang
enzyme alcalase tiép tuc thuy phan bang enzyme
flavourzyme véi ty 1é enzyme flavourzyme thay doi
lan luot 12 0,1; 0,2; 0,3; 0,4: 0,5 va 0,6%; 6 nghiém
thirc véi 3 1an Iap lai, tong s6 mau thi nghiém 1a 18
va 40 g dau c4 xay/mau. Cac chi tiéu phén tich phan
dich dam nhu thi nghiém 1.

2.2.6. Thi nghiém 4: Anh huong cua thoi gian
thuy phdn bang enzyme flavourzyme
trong giai dogn 2 Cua qud trinh thuy
phan 2 giai dogn

Thi nghiém 4 dwoc thuc hién ké thira quy trinh
va két qua thi nghiém 1, 2 va 3. Tién hanh thuy phan
bang enzyme flavourzyme véi thoi gian thily phan
thay d6i lan luot 12 3, 6, 9, 12 va 15 gid; 5 nghiém

87

Tdp 57, S6 chuyén d@é Céng nghé thuc pham (2021): 85-92

thicc v6i 3 1an 13p lai, tong s6 mAu thi nghiém 1a 15
va 40 g dau ca xay/mau. Cac chi tiéu phén tich dich
dam nhu thi nghiém 1.

2.3. Phuong phap phéan tich

Thanh phan hoa hoc ciia dau ca 16¢ nhur 6 am,
protein, lipid va khoang dugc xac dinh theo AOAC
(2016). Xac dinh ham lugng dam amino acid theo
B6 Khoa hoc va Cong nghé (1990). Xac dinh ham
lugng dam ammonia theo Bo Khoa hoc va Cong
nghé (1990). Hoat tinh enzyme alcalase va
flavourzyme ban dau dwgc xac dinh theo phuong
phap cua Cupp-Enyard (2008).

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

Hiéu suit thu hdi nitrogen (NR %) duoc xac dinh
theo phuong phap ciia Wang et al. (2018) véi cong
thire tinh nhu sau:

NR (%)

_ Ham lwong nitrogen tdng s6 trong dich thiy phéan 100
" Ham luong nitrogen tdng sé trong nguyén liéu X

2.4. Phwong phap xir li s6 ligu

S ligu thu thap duoc tinh trung binh, do léch
chuan sir dung chuong trinh Microsoft Excel 2010.
Két qua duoc tinh toan thong ké, phuong phéap phan
tich phuong sai ANOVA theo kiém dinh Duncan dé
két luan vé sy khac biét gitra trung binh cac nghiém
thire v6i do tin cay 95% biang phan mém SPSS 18.0
(Statistical Package for the Social Sciences).

3. KET QUA VA THAO LUAN
3.1. Thanh phin héa hoc cia diu ca loc

Céc thanh phan hoa hoc co ban cua dau cé loc
nhu d6 4m, protein, lipid va khoang dugc phan tich
1am co s& dé co6 bién phap xir Iy dé thu hdi dich dam
¢6 chit lwong tt va hiéu suit thu hdi cao. Két qua
phan tich thanh phan hoa hoc cia diu céa 1oc duoc
thé hién trong Bang 1.

Piu ca 16c chira ham lugng protein tong s6 va
khoang twong ddi cao lan lugt 1a 16,4% va 15,8%,
trong khi ham lwong lipid chiém ty I¢ thap 6,5%.
Ham lugng protein trong nghién cuiu nay cao hon
phu pham cé 16c 14 13,85% (Ung Minh Anh Thu,
2018) va phy pham cua céc loai c4 khac nhu ca tring
1a 13,9% (Shahidi et al., 1995) va ca tam 1a 15,5%
(Ovissipour et al., 2009), nhung thép hon ca ludi
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trau 1a 18,8% (Nguyén Chi Thanh va ctv., 2019) va
ca ngu 1a 20% (Ovissipour et al., 2010). Nguyén
nhan sy khac nhau vé ham luong protein c6 thé 1a
do loai nguyén liéu, vi tri 1dy mau, kich c& ca, gidng
loai, thoi gian thu hoach khac nhau (Ghaly et al.,
2013). Pau ca léc c6 ham lugng protein twrong ddi
cao va ham lugng lipid chiém ty 1¢ thap rat thich hop
cho viéc san xuét dich dam thuy phan (Siddik et al.,
2020).

Béng 1. Thanh phian héa hoc ciia diu ca 16c (%

khéi hrgng wét)
Chi tiéu Ham lugng® (%)
Do am 57,10,49
Protein 16,4+0,31
Lipid 6,5+0,83
Khoang 15,8+0,05

154 liéu duoc trinh bay dwdi dang trung binh + dg léch
chudn, n=5
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3.2. Anh hwéng cia ty 1é enzyme alcalase so
véi nguyén liéu (E/S) trong giai doan 1
cua qua trinh thuay phén 2 giai doan

Bot dam thily phéan protein tir diu va xuong ca
chém c¢6 gia tri dinh dudng cao, giau amino acid
khong thay thé chiém khoang 31,2% trén tong luong
amino acid (Nguyén Thi My Huong, 2014). Trong
cac chi tiéu theo doi ctia qua trinh thiy phan thi hiéu
suat thu hoi nitrogen, d6 thay phan va ham luong
amino acid 1a nhirng chi tiéu quan trong vi no truc
tiép anh huong dén gia tri dinh dudng va céac tinh
chat cam quan ciia san pham thuy phan. Ngoai ra,
ham luong dam ammonia ciling kha quan trong vi
ching cung cap thong tin hiru ich vé san pham thiy
phan, chét lugng san pham ty 1& nghich v&i ham
luong dam ammonia (Tran Thi Bich Thuy & D& Thi
Thanh Thuy, 2016). Ham lugng dam ammonia, dam
amino acid, hiéu suit thu hdi nitrogen va do thiy
phén cia dich dam theo ty &€ enzyme alcalase so véi
nguyén liéu duogc thé hién trong Bang 2.

Bang 2. Két qua anh hwéng ciaa ty 1é enzyme alcalase so véi nguyén li¢u (E/S) dén ham lwong dam
ammonia (Nnns), dam amino acid (Naa), hiéu suat thu hoi nitrogen (NR) va d¢ thiiy phian (DH)

E/S (%) Nnwi (/L) Naa (g/L) NR (%) DH (%)
0,1 0,128+0,012" 6,02+0,14° 38,1£1,14% 32.6+1,86
0,2 0,122+0,010" 6,39+0,16° 42,741,448 36,141,040
0,3 0,123+0,011™ 6,250,082 40,1+1,33° 35,4122
0,4 0,128+0,021™ 6,210,162 37,5+1,31¢ 33,8+1,548°
0,5 0,120+0,012" 6,210,162 37,7+1,03¢ 32,1+1,62¢
0,6 0,114+0,015" 6,250,082 37,0+1,38° 30,09+1,58¢
Gia tri P 0,801 0,158 0,001 0,018

Trong ciing mot Cot, cdc gid tri ¢6 chir cdi theo sau giong nhau thi khéng khdc biét cO vy nghia théng ké ¢ mie dé tin
cay 95%. So liéu dwoc trinh bay dudi dang trung binh £ dé léch chuan, n=3

Ty 1é enzyme alcalase so v&i nguyén liéu thay
dbi tir 0,1 dén 0,6% thi hiéu suat thu hoi nitrogen va
d6 thay phan thay dbi va khac biét c6 ¥ nghia véi
gia tri p twong ng lan luot 1a 0,001 va 0,018. Tuy
nhién ham lugng dam ammonia va dam amino acid
khéc biét khong dang ké (p = 0,801 va 0,158) dugc
thé hién trén Bang 2. Khi ty I enzyme alcalase ting
tir 0,1 1én 0,2% thi ham lugng dam amino acid, hiéu
suat thu hoi nitrogen va do thity phan ting twong ng
tur 6,02 g/L; 38,1% va 32,6% 1én 6,39 g/L; 42,7% va
36,1%. Nguyén nhan 1a do ty I¢ enzyme tang thi qua
trinh cit mach polypeptide trong phén tir protein xay
ra méinh liét hon dan dén do thiy phan ting, dong
thoi qua trinh thay phan sinh ra mot lugng lon san
pham, nén ham lugng dam amino acid va hiéu sut
thu hdi nitrogen tang (Tran Thi Bich Thuy & Db Thi
Thanh Thiy, 2016). Tuy nhién, tiép tuc ting ty 1&
enzyme alcalase so voi nguyén liéu tir 0,2% 1én
0,6% thi ham lugng dam amino acid thay doi khong
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dang ké, nhung hiéu suit thu héi nitrogen va do thity
phan giam tir 42,7% va 36,1% xudng 37,9% va
30,9%, tuong tng. Didu nay duoc giai thich nhu
sau: trong thoi gian déu qua trinh thily phéan xay ra
manh s& c6 mot lugng I6n lién két peptide bi phan
cét sinh ra cac peptide mach ngan c6 thé dong vai
tro nhur chat kim ham khong canh tranh khi enzyme
¢6 ai lyc Vi ca cac san pham tao thanh ciia qua trinh
thily phéan, nén do thiry phan giam va hiéu suat thu
hoi nitrogen giam (Copeland, 2000). Ham lugng
dam ammonia khong khac biét c6 y nghia (p=0,801)
khi ty I€ enzyme alcalase tang tir 0,1% 1én 0,6%. D6
thiy phan (36,1%) khi thuy phan dau ca loc véi
0,2% alcalase trong nghién ctru nay cao hon két qua
nghién ctu cua Lé Trung Thién va ctv. (2018) khi
thity phan thit vun c4 tra bang enzyme alcalase voi
ndng do 1% c6 do thuy phén 1a 21,6%. Didu nay co
thé 1a do phuong phap bd sung enzyme 2 hai giai
doan trong nghién ctru nay: alcalase la endoprotease
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thity phan ca ciu tric bac hai va bac ba cta phén tir
protein tao nhiéu doan peptide, sau d6 exoprotease
cua flavourzyme tiép tuc cit mach peptide tir dau-C
va dau-N giai phong amino acid tu do, dipeptide
hodc tripeptide (Chiang et al., 2019). Nhu vay, ty 1¢
enzyme alcalase so véi nguyén liéu thich hop duoc
chon 1a 0,2%.

3.3. Anh hwéng caa thoi gian thity phan
enzyme alcalase trong giai doan 1 cua
qua trinh thiy phan 2 giai doan

Thoi gian thuy phan 1a mot trong nhitng yéu t6

¢6 anh huong 1on dén higu qua thiyy phan, thoi gian
quéa dai hay qué ngdn s& anh huong dén hiéu suat
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thily phan va chat luong san pham (Copeland,
2000). Ham lugng dam ammonia, dam amino acid,
hi¢u suat thu hdi nitrogen va d¢ thity phan theo thoi
gian thily phan bang enzyme alcalase dugc thé hign
o Bang 3.

Xét vé anh huong cua thoi gian thay phan bang
enzyme alcalase thi ham lugng dam ammonia, hiéu
suat thu hodi nitrogen va d6 thuy phan thay doi va
khac biét c6 ¥ nghia véi gia tri p twong tng lan luot
1a 0,000; 0,000 va 0,011. Tuy nhién dam amino acid
khéng khac biét c6 ¥ nghia (p=2,000) khi thoi gian
thay doi tir 6 dén 18 gio (Bang 3).

Bang 3. Két qua anh hwéng cua thoi gian thiy phan biang enzyme alcalase dén ham lwong dam
ammonia, dam amino acid, hi¢u suat thu hoi nitrogen va d¢ thiity phian

Thoi gian (gio) Nnns (/L) Naa (g/L) NR (%) DH (%)
6 0,158+0,014¢ 6,1140,21" 34,5+1,30¢ 30,7+0,74¢
9 0,168+0,0100® 6,30+0,24" 40,7+1,07° 32,4+1,93b
12 0,176+0,011°¢ 6,4440,14" 44.1+1,35 36,5+1,712
15 0,182+0,012° 6,49+0,08™ 41,9+1,40% 35,341,024
18 0,205+0,0122 6,25+0,16" 36,5+1,28¢ 32,7+1,26b
Gia tri P 0,000 2,000 0,000 0,011

Trong cung mot Cot, cdc gid tri c6 chit cdi theo sau giong nhau thi khong khdc biét co y nghia théng ké ¢ mire dg tin cdy
95%. So liéu duwgc trinh bay dudi dang trung binh + dg 1éch chuan, n=3

Khi ting thoi gian thay phan bang enzyme
alcalase tir 6 1én 12 gid thi hiéu suat thu hoi nitrogen
tang tir 34,5 1én 44,1% va do thuy phan tang tr 30,7
1én 36,5%. Nguyén nhan la do thoi gian thiy phan
cang dai thi cac lién két peptide trong phan tir
protein bi cit mach cang nhiéu, tao nhiéu san phdm
dan dén higu suat thu hoi nitrogen va d¢ thuy phan
tang (Tran Thi Bich Thuy & D& Thi Thanh Thiy,
2016). Tuy nhién, khi tiép tuc ting thoi gian thiy
phan tir 12 1én 18 gio thi hidu suat thu hdi nitrogen
giam tir 44,1% xudng 36,5% va do thily phan giam
tir 36,5% xudng 32,7%. Thoi gian thiy phan ting
qua muc thi luong co chat da dwoc thay phan gan
hét, cang kéo dai thoi gian thiry phan thi qua trinh
thiy phan didn ra cham, cic peptide mach ngén
trong dich thity phan c¢6 thé lam wc ché phan nao tac
dung thiy phan cta enzyme, lam giam d6 thuy phan
va hiéu suét thu hdi nitrogen (Copeland, 2000). Thoi
gian thity phan ting tir 6 dén 18 gio thi ham luong
dam ammonia tang tu 0,158 1én 0,205 g/L va khac
biét c6 y nghia, ham luwgng dam amino acid giam
khong dang ké (p=2,000). Mot lugng amino acid bi
vi sinh vat gay thi sir dung tao thanh cac san pham
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cip thap nhu NHs, H2S...nén ham lugng dam
ammonia tang (Tran Thi Bich Thiy & D Thi Thanh
Thuay, 2016). Bo thay phéan (36,5%) va dam amino
acid (6,44 g/L) trong nghién ctru ndy cao hon két
qua nghién ciu cia Nguyén Chi Thanh va ctv.
(2019) khi thiy phan phu pham ca ludi trau bang
enzyme alcalase trong 6 gio c6 do thuy phéan la
19,8% va ham lugng dam amino acid 1a 1,59 g/L.
Nguyén nhan c6 thé do thoi gian thuy phan dai hon
va ciing ¢6 thé do loai nguyén liéu, loai enzyme sir
dung va phuong phép bo sung enzyme khac nhau.
Chon thoi gian thuy phan bang enzyme alcalase
thich hop 1a 12 gio dé dam bao hiéu suat thuy phan
cao va chat lwong dich dam tét.

3.4. Anh hwéng cia ty 1é enzyme
flavourzyme so véi nguyén li¢u (E/S)
trong giai doan 2 cia qua trinh thay
phén 2 giai doan

_Ham lugng dam ammonia, dam amino acid, hiéu
suat thu hoi nitrogen va do thuy phén cua dich dam
dugc thé hién trong Bang 4.
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Béing 4. Ké qua anh huwéng cia ty 1& enzyme flavourzyme so véi nguyén li¢u dén ham lwong dam
ammonia, dam amino acid, hi¢u suat thu hoi nitrogen va d¢ thiy phéan

E/S (%) Ntz (/L) Naa (g/L) NR (%) DH (%)
0,1 0,13740,015% 5,97+0,08¢ 35,941,440 26,6+1,58¢
0,2 0,129+0,010° 5,93+0,21¢ 38,042,420 30,4+1,82¢
0,3 0,142+0,0132 6,16+0,145 42.0+1,682 32,541,120
0,4 0,136+0,0112 6,35+0,16% 43242 872 36,5+1,182
0,5 0,138+0,016% 6,53+0,082 42.3+1,092 36,841,502
0,6 0,158+0,0142 6,25+0,16° 37,14£2.36° 35,4+1,75%
Gia tri P 0,194 0,003 0,006 0,000

Trong ciing mét Cot, cdc gid tri cé chit cdi theo sau giong nhau thi khéng khdc biét co ¥y nghia th(fng ké ¢ mirc do tin
cdy 95%. So liéu diroe trinh bay dudi dang trung binh + dg léch chudn, n=3

Khi ndng d6 enzyme flavourzyme ting tir 0,1 1én
0,4% o giai doan 2 cta qua trinh thiy phan thi dam
amino acid tang tir 5,97 1én 6,35 g/L, hiéu suét thu
hdi nitrogen ting tir 35,9 1én 43,2% va do thay phan
tang tlr 26,6 1én 36,5%. Didu nay duoc 1y giai nhu
sau: cac doan peptide dugc tao thanh tir qua trinh
thity phan bang alcalase, tiép tuc dugc phan cit tao
thanh peptide ngén hon va amino acid duéi tac dung
cua flavourzyme c6 ca hai hoat tinh endoprotease va
exoprotease (Chiang et al., 2019). Tuy nhién khi ty
1& enzyme flavourzyme tiép tuc tang tir 0,4 1én 0,6%
thi hiéu suat thu hdi nitrogen giam tir 43,2 con
37,1% va khac biét c6 y nghia; dam amino acid giam
tr 6,35 con 6,25 g/L; nhung d¢ thiy phan giam
khong dang ké. Khi ty & enzyme ting thi toc do
phan ng thuy phan ting dén mot gia tri nhat dinh,
néu tiép tuc ting ty 1& enzyme thi téc d6 phan tng
thity phan boi enzyme rét it thay doi vi nong do
enzyme bio hoa véi ndng do co chit va cac peptide

mach ngén tao thanh c6 thé tac dung nguoc lai véi
enzyme, dan dén hiéu suat thu hoi nitrogen giam
(Copeland, 2000). Ham lugng dam ammonia thay
d6i khong dang ké (p=0,194) khi ty 1& enzyme
flavourzyme tang tu 0,1 1én 0,6%. D¢ thiy phan
(36,5%) trong nghién ciru nay cao hon két qua
nghién ciau cia DS Trong Son va ctv. (2013) khi
thay phan ddu ca chém voi 05% enzyme
flavourzyme c6 d6 thay phan la 29,1%. Nhu vay, ty
1é enzyme flavourzyme thich hop trong nghién ctu
nay la 0,4%.
3.5. Anh hwéng cia thoi gian thiy phan
enzyme flavourzyme trong giai doan 2
trong qua trinh thiy phan 2 giai doan

Ham lugng dam ammonia, dam amino acid, hiéu
suét thu hdi nitrogen va do thiry phén theo thoi gian
thity phdn enzyme flavourzyme duoc thé hién trong
Bang 5.

Biang 5. Két qua anh hwéng cia thai gian thiy phan bang enzyme flavourzyme dén ham lwgng dam
ammoniac, dam amino acid, hiéu suat thu hoi nitrogen va d¢ thiy phéan

Thoi gian (gio) Nns (/L) Naa (g/L) NR (%) DH (%)
3 0,231+0,012° 5,46+0,14° 37,7+1,23¢ 31,8+1,22¢
6 0,235+0,015° 6,440,242 41,7+41,07° 33,5+1,38%
9 0,269+0,027° 6,58+0,142 44,6+1,112 38,0+1,222
12 0,262+0,027° 6,53+0,082 43,8+1,08% 36,3+1,322
15 0,310+0,0122 6,35£0,16% 42,9+1,36% 35,741,228
Giatri P 0,011 0,000 0,001 0,005

Trong cung mot cot, cac gia tri c6 chir cai theo
sau gidng nhau thi khong khac biét c6 ¥ nghia
thong ké & muc dé tin cay 95%. Sé liéu duge trinh
bay dudi dang trung binh + d6 léch chuan, n=3

Déi v6i anh hudng cua thoi gian thiy phan bang
enzyme flavourzyme (Bang 5), két qua nghién ctu
cho thiy dam ammonia, dam amino acid, hiéu suét
thu hdi nitrogen va do thiy phan thay déi va khac
biét c6 ¥ nghia thong ké voi gia tri p tuong tng 1an
luot 14 0,011; 0,000; 0,001 va 0,005 khi thai gian
thily phan thay doi tir 3 dén 15 gio.
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Két qua cho thay khi thoi gian thity phan bang
enzyme flavourzyme tang tir 3 gio 1én 9 gid thi dam
amino acid tang tir 5,46 g/L 1é€n 6,58 g/L; hi¢u Suét
thu hdi nitrogen ting tir 37,7 1én 44,6% va do thay
phan tang tir 31,8% lén 38,0%, tuy nhién ham lugng
dam ammonia thay ddi khong dang ké. Két qua nay
cling phu hgp véi cac cong trinh nghién cuu trudc
day ciing da chi ra rang hiéu suat thay phan ting theo
thoi gian thily phan (Aspmo et al., 2005; Liaset et
al., 2002). Tuy nhién, khi thoi gian thiy phan tiép
tuc ting tir 9 gio 1én 15 gio thi ham lugng dam
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amino acid, hiéu suat thu hoi nitrogen va do thiy
phén thay d6i khong dang ké, nhung ham lugng dam
ammonia tang tir 0,269 1én 0,310 g/L. Do d6, thoi
gian thiy phan bing enzyme flavourzyme duoc
chon 1a 9 gio.

4. KET LUAN

Ché d6 thuy phan dau ca 16c thich hop thu hdi
dich dam bang phuong phap thity phan hai giai doan
la giai doan 1 thity phan véi ty 1&€ enzyme alcalase
S0 V6i nguyén ligu 14 0,2% trong 12 gidy va tiép tuc
giai doan 2 thuy phan voi ty 1€ enzyme flavourzyme
S0 V6i nguyén lidu 1a 0,4% trong 9 gid. Ché do thuy
phan dat hiéu qua cao véi hiéu suat thu hdi nitrogen
va do thiy phan Ian luot 1a 44,6% va 38,0%. Dich
dam thu dugc c6 gia tri dinh dudng cao véi ham
lwong dam amino acid 13 6,58 g/L va chit luong tét
vi ham lwong dam ammonia thap 12 0,269 g/L.
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