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TOM TAT

O nghién cieu nay, két qua thity phdn vy cd ngir vy ving ding enzyme bromelain dwoc chirng minh la
mét giai phap cong nghé xanh hiéu qud trong xir Iy phu phdam thity san. Gidai phap khéng chi ndng cao hiéu
sudt thu hoi protein ma con gép phan gidi quyét van dé phu pham trong nganh cong nghiép ché bién cd ngir
theo hudng bén viing va than thién véi méi trieong. Xur Iy enzyme ¢ nhiét do 55 °C, ti 1é khoi lwong enzyme so
voi co chat la 0,75% trong 4 gio la diéu kién thity phén thich hop dé lam chuyén héa hiéu qua protein trong
vay cd ngir thanh dich thity phdn giau gid tri dinh dwéng. Dich thiy phdn thu dwoc khong xudt hién vi ding,
¢6 ham lwong protein khodng 76 g/L va ham lwong canxi dat 774 mg/L. Hon nita, san pham chita ham heong
ddng ké cdc axit amin thiét yéu nhw leucine, lysine, threonine va valine, gép phan néng cao gid tri sinh hoc
cia san pham. Két qua nghién ciru cho thdy tiém ndng iing dung réng rdi cia dich thity phdn vdy cd ngir trong
phdt trién cdc san pham thwe pham giau dinh dwong, dong thoi mo ra huwéng khai thac hiéu qua va bén viing
nguon phu pham thiy san trong tuwong lai.

Tir khéa: bromelain, dich thiy phdan, phu phdm cd ngir, vy cd ngir, Thunnus albacares
ABSTRACT

This study demonstrates that the hydrolysis of yellowfin tuna fins using bromelain enzyme is an effective
green technology solution for processing seafood by-products. The solution not only improves protein recovery
efficiency but also contributes to addressing the problem of by-products in the tuna processing industry in a
sustainable and environmentally friendly manner. Enzymatic treatment at temperature of 55 °C, with an en-
zyme to substrate ratio of 0.75 wt% for 4 hours, is the suitable hydrolysis condition for efficiently converting
tuna fin protein into a nutrient-rich hydrolysate. The resulting hydrolysate is not bitter, has a protein content
of approximately 76 g/L, and a calcium content of 774 mg/L. Furthermore, the product contains significant
amounts of essential amino acids such as leucine, lysine, threonine, and valine, contributing to the enhance-
ment of the products biological value. The result demonstrates the broad application potential of tuna fin
hydrolysate in the development of nutrient-rich food products, while also opening up avenues for efficient and
sustainable exploitation of seafood by-products in the future.

Keywords: bromelain, hydrolysate, tuna by-product, tuna fin, Thunnus albacares

I. PAT VAN BE cau nguyén liéu cho nganh ché bién thiy san.

Hién nay, ca nglr 14 mot trong sd it déi Theo Hiép hoi ché bién va xuat khau thity san
tuong thily san dugc ché bién xuat khau vai s6 Viét Nam (VASEP, 2025) [1], trlr lwgng ca ngir
lrong 16n, ngudn nguyén liéu nay duge dénh clia Viét Nam udc dat hon 200 nghin tan (c4
bét trong nudc hodic nhap khau dé phuc vy nhu nglr vy vang, c nglr mat to, c4 nglr van va
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cac loai khac). Trong d6, ca ngu vay vang va
ca nglr mét to co trit lugng trung binh trén 45
nghin tan, voi san lugng khai thac hang nam tir
17.000 dén 21.000 tan. Tuy nhién, theo thong
tin tir tap doan Hai Vuong, mdt tap doan 16n
chuyén vé ché bién xuit khau ca ngir tai Viét
Nam, luong ca ngir khai thac danh bét trong
nudc chi dap tmg khoang 10% nhu cau nguyén
liéu ctia doanh nghiép.

Mdi ndm nganh ché bién thity san Viét Nam
tao ra mot lugng phu pham rét 16n, chiém 30 -
60% khdi lugng tiry loai nguyén liéu. Doi véi
nganh ché bién ca nglr dai duong, dic biét 14 ca
ngir vay vang (Thunnus albacares), phu pham
chiém khoang 34% tong khdi lugng [2], trong
d6 vay cé 1a ngudn phu pham phd bién nhung
chua dugc khai thac theo hudng gia tri gia
tang. Phu phdm c4 nglr dugc tap trung nghién
ctru chinh nhu da, dau, xuong va noi tang.
Trong d6, chi riéng vay ca ngir chiém 1 - 2%
khéi Iwong phu phdm [2, 3]. Chung chira ham
lugng protein cao (khoang 18,75 - 24,40%)[4,
5], giau collagen va gelatin ty nhién, c6 nhiéu
tiém nang san xuat peptide hoat tinh sinh hoc,
dung 1am nguyén liéu thyc pham, thirc an chin
nudi cao cip hodc san pham dugc pham b
sung dinh dudng. Nhung hién nay phan 16n
vay ca ngtr duoc sir dung ¢ dang say kho lam
thirc dn chin nudi hodc thai bo, gay that thoat
gia tri va tao ap lyc 1én moi truong.

Trong bdi canh xu huéng phat trién cong
nghé xanh - bén vimg ngay cang dugc thuc day
manh mé, cac phuong phép thuy phan protein
s dung enzyme dang tr¢ thanh lga chon uu
tién trong xir Iy va chuyén hoa phy pham thity
san [6 - 18]. So v&i phuong phap thuy phan
bang axit hodc kiém, thily phan bang enzyme
¢6 nhiéu wu diém noéi bat nhu: diéu kién phan
ung nhe, tiét kiém nang luong, han ché tao
san pham phy khéng mong muén, dong thoi
giit nguyén hodc nang cao chét luong peptide
thu dugc [19]. Enzyme thugc nhoém protease
dugc dung dé thay phan ngudn protein tir phu

pham thily san nhu papain hay bromelain thiyy
phan phy pham ca dong, ca tra (dau, xuong,
vay, duoi, da) [10, 20], protamex thuly phan
phu phim ca ngir (ddu, ndi tang, dudi) [9],
alcalase thity phan thit sim c4 ngir vay vang
[21, 22] hay thuy phan collagen, gelatin tir da
ca ngu vay vang [11, 23] tao peptide co hoat
tinh chdng oxy hoa, ...

Hiu qua cia qua trinh xt ly enzyme thuy
phan protein phu thudc vao nhiéu yéu t6 nhu
nhiét d9, pH, ti 1€ enzyme va co chét, va thoi
gian thuy phan [8, 10, 12, 21, 22, 24 - 28].
Bién d6 xir 1y ciia mdi yéu té anh huong phu
thudc vao tung loai enzyme hay cung mot
loai enzyme thi hi€u qua thiy phan con phu
thudc vao co chat duoc thuy phan [13]. Pa
s6 cac enzyme protease dugc cong bd co dai
pH trung tinh hodc kiém, nhiét do thuy phan
phu hop tuy loai enzyme nhung co ban la trén
40 °C. Gajanan va cong su (2016) chi ra ring
khi sir dung bromealin véi ti 1€ E/S = (0,22;
0,91 va 3,79)%, & diéu kién 50 °C va pH = 6,7
+ 0,2 thi sau mot gio thiy phan hon hop phu
phim c4 dong (dau, xwong, vay vay va dudi
ca) c6 ham lugng protein tho 1a 18,49 + 0,09%
thi thu dugc san pham thily phan c6 hoat tinh
chdng oxy hoa va kha ning trc ché men chuyén
(ACE) cao [10]. Trong khi do, trén dbi tuong
phu pham (da, mang, ndi tang, vy va dau) cua
ca ngu vay vang, Parvathy va cong su (2016)
da dung bromelain c6 ti 18 E/S = 0,5% d¢ thiy
phan & 55 °C tai pH = 6,5, két qua cho san
pham thiy phan c6 ham lwong axit amin thiét
yéu cao, c6 hoat tinh sinh hoc manh va rat phu
hop cho nhiing }'mg c’lung san pham thay phan
nay nhu mot chat chong oxy hoa trong h¢ thuc
pham [24].

Trong nhém cac enzyme protease,
bromelain - dugc chiét xuét tir dira, duoc danh
gia cao bdi tinh an toan, kha nang thily phan
manh mé& vé6i nhiéu loai protein collagen [29]
va kha ning tmg dung rong rai trong ché bién
thuc phdm [3]. M6t sb nghién ctru trén thé
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gi6i da chiing minh bromelain c6 hi¢u qua cao
trong thuy phan protein tir da, xuong, gan, vay
cua cac loai ca khac nhau, tao ra cac peptide co6
hoat tinh chéng oxy héa, khang khuan va ting
cuong stc khoe [10, 24]. Tuy nhién, nghién
ctru ung dung bromelain trong thuly phan vay
c4 nglr vy vang tai Viét Nam con rat han ché,
dac biét la trong vi€c tim ra cac thong sb cong
nghé phu hop nhu nhiét d9, pH, ti 1¢ enzyme,
thoi gian thuy phan nham thu dwoc dich thiy
phan c6 chat luong cao va gia tri img dung tot.
Do do, viéc tim ra quy trinh thity phan phu hop
cho vdy c4 ngir vay vang 1a can thiét va co y
nghia khoa hoc - thyc tidn nhdm nang cao gia
tri ngudn phy pham nay. Viéc thyc hién nghién
ctru nay khong chi gop phan tan dung hiéu qua
ngudn phy pham tir nganh ché bién ca ngir, ma
con huéng dén muyc tiéu san xuat cac san pham
peptide giau gia tri sinh hoc, c6 thé ung dung
trong cong nghiép thyc pham, duge pham va

thirc an thily san cao cap. Diéu nay phu hop véi
dinh hudng phat trién kinh té tuan hoan, giam
thiéu chat thai va nang cao hiéu qua sir dung tai
nguyén thuy san tai Viét Nam.
IL. NGUYEN LIEU VA PHUONG PHAP

NGHIEN CUU

1. Nguyén li¢u

1.1. Nguyén liéu chinh

Vay ca ngur vay vang duoc thu mua tir Cong
ty TNHH Thuly san Duong Tuin Phat, phudng
Hoa Nhon Bic, tinh Gia Lai (Hinh 1). Vay c4
dugc cap dong, dong trong thung cach nhiét
bang styrofoam, ddy nip va dan kin bang bing
keo, sau d6 van chuyén vé phong thi nghiém
Truong Pai hoc Nha Trang trong vong 3 gio.
Tai phong thi nghiém, vay ca dugc dong goi
trong tui PA 5 kg/tai dugc hit chan khong va
bao quan déng lanh ¢ -20 + 2 °C dé phuc vu
cho nghién curu.

Hinh 1: Vay ca ngir vay vang (A) va Vay ca ngur vay vang xay (B).

1.2. Nguyén ligu phu va héa chit

Enzyme Bromelain 1a loai protease thuong
mai c6 hoat lyc 2.000 Ul/g va hoat dong tt &
pH 6 - 8. San pham cta Cong ty cd phan hoa
dugc va Cong nghé sinh hoc Biogreen, Viét
Nam.

Gidm an ding dé khir mui 14 gidm an tinh
luyén ATK, san pham thuong mai ctia Cong ty
¢ phan xuit nhap khau A Tuan Khang, Viét
Nam.

Hoéa chit duoc st dung trong nghién ctru
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cua hang Xilong Scientific va Sigma-Aldrich
dat chudn hoa chat phan tich.

2. Phuong phip nghién ciru va xir 1y s6
liéu

2.1. Bé tri thi nghiém

Nguyén li¢u vay ca ngu vay vang dugc rira
sach dé rao trudc khi dugc khir mui trong dung
dich gidm in 2% véi ti 1& w/v = 1/5 trong 30
phat. Sau d6 vay ca duoc rira sach bang nudc
sach ba lan, dé rdo va bao quan trong tii dong
-20 °C trong 60 phut. Tiép theo vy ca dugc
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xay nho bang may xay cong nghiép TA57D
(DIDACTA, Italia) c6 kich thudc mét sang 8
mm. Hon hop vy ca xay va nudc (w/v = 1/2)
dugc dit trong bé 6n nhiét & 90 °C trong 30
phat. Mau nhanh chong dugc 1am ngudi bang
nudc ¢ nhiét d6 phong trudc khi thuy phan
bang enzyme bromelain. Hon hop sau thity
phan dugc gia nhiét & 90 °C trong 20 phut dé
bét hoat enzyme trudce khi loc dé thu phén dich
long bang phéu loc polyester ¢ miét ludi 400
mesh.

Dé tim cac thong sb thily phan thich hop,
nghién ctru dugc thuc hién theo phuong phap
b6 tri thi nghiém c6 dién. Trude tién khao sat
anh hudng cua nhiét do (45, 50, 55 va 60 °C)
trong 3 gio. Tiép theo nghién ctru anh hudng
cta ti 18 khdi lugng enzym/véy ca (E/S) & cac
giatri 0,1;0,25;0,5; 0,75 va 1,0% trong 3 gio &
nhiét d tim duogc trude d6. Cubi cung 1a khao
sat thoi gian thily phan nao giap qua trinh thiy
phan dat hiéu suat thu hdi protein cao, cac mdc
thoi gian khao sat 1a 0,5; 1; 2; 3; 4; 5; 6; va 7
gio.

2.2. Phwong phdp phén tich, danh gia

2.2.1. Phwong phdp xdc dinh mét so thanh
phan co ban

Ham lugng protein dugc xac dinh theo
TCVN 3705:1990 va ham lugng canxi theo
CASE.TN.0017 (2021) (Ref. AOAC 985.35;
AOAC 985.01).

2.2.2. Phuong phap xac dinh ham luong
axit amin

Axit amin dugc xac dinh theo phuong phap
cua Trung tdm dich vy phan tich thi nghi€ém va
tiéu chudn do luong chit lwong Thanh phd Ho
Chi Minh, CASE.SK.0138 (2020) (Tham khao
theo TCVN 8764:2012).

2.2.3. Phurong phdp xdc dinh hiéu sudt thu
hoi protein

Hiéu suat thu hoi protein (HS) duoc xéac
dinh theo cong thirc sau:

HS (%) = ’;—“Zx 100

Trong do:

m_: Ham lugng protein trong nguyén li¢u
duogc xac dinh theo phuong phap Kjeldahl

m,: Ham luong protein trong dich thily phan
dugc xac dinh theo phuong phap Bradford

2.2.4. Phuong phap xdac dinh do nhot

Do d6 nhét cia dich thiy phan dugc xac
dinh theo Nguyén Trong Bach va cong su
(2024) [30]. Mau dich thity phan dugc do & 20
°C (nhiét d6 phong) va ¢ 5 °C (dugc gil trong
ngan lanh cta tu lanh 16 gio trude khi do). Do
nhét cua dich thuy phan duoc do bang thiét bi
Brookfield DVE Digital Viscometer (Model
DVELY, Brookfield AMETEK, USA) stir dung
dau do sb 61 tai tbe d6 quay 100 vong/phit. 50
ml dich thiy phan dugc dung trong 6ng dung
mau c6 dudng kinh 30 mm va duge duy tri nhiét
d06 bang cach dit trong bé 6n nhiét didu khién k§
thuat sb (DAIHAN Scientific Bath Circulator,
Han Qudc). Dé tranh sy bay hoi mau, cac dng
dung miu duoc ddy nip inox trong qua trinh 6n
dinh nhiét d6 va do do nhot.

2.3. Xir Iy 56 liéu

S6 liéu trinh bay trong bai bao nay 1a gia
tri trung binh cua 3 1an thi nghiém. Tinh gia tri
trung binh str dung phan mém Microsoft Excel
2013, v& biéu do sir dung phan mém SigmaPlot
14.5 (Systat Software, Inc., Ptrc). Su khac biét
¢6 y nghia vé mit thong ké (P < 0,05) cia cac
gié tri trung binh dugc phan tich bang phuong
phép phuong sai (ANOVA) trén phan mém IBM
SPSS Statistics 26 (IBM Corp, USA) st dung
kiém dinh Duncan véi mtrc ¥ nghia o = 0,05.
III. KET QUA VA THAO LUAN

1. Anh hudng cia nhiét do dén hiéu qua
thiy phan

Két qua Hinh 2 cho thy c6 sy khac biét dang
ké (P < 0,05) vé hiéu suat thu hdi protein khi
thiy phan ¢ nhiét d6 55 °C hay 60 °C khi so sanh
v6i diéu kién thily phan & nhiét d6 45 °C hay 50
°C (Hinh 2A). Hiéu suit thu hdi protein & 55 °C
cao hon khi diéu kién thily phan & nhiét d¢ thuy
phan thip hon nhung khong ting khi thily phan
6 nhiét d6 60 °C.
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Hinh 2: Hi¢u suit thu hoi protein (A), dd nhét ciia dich thiiy phan & 20°C (B) va & 5°C (C) tai cAc nhiét
dd thity phan. Cdc gid tri ¢é chit cdi ky hiéu trén cot khdc nhau thi khdc biét ¢6 y nghia thong ké (P < 0,05).

D0 nhot cia dich protein khong sir dung
enzyme (ddi ching) khi do & nhiét do 20 °C
luén cao hon d¢ nhét cua dich thuy phan &
ciing mot didu kién xur 1y (Hinh 2B). Piéu nay
cling dugc thé hién bang viéc quan sat mau
0 Hinh 3 (trai), dudi tac dung cua enzyme,
protein (collagen/gelatin) bi cit mach manh
tao polypeptide nén phan tur luong protein
gidm lam gidm do nhdt (trang thai long) [31],
trong khi d6 mau dbi chimg chira collagen/
gelatin tao gel khi cac mau nay duogc ha nhiét
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d6 xudng 5 °C trong 16 gid. Véi mau dbi
chig, dd nhét tang khi tang nhiét 46 xur ly
tr 45 °C 1€n 50 °C, sau d6 giam va khong co
su khac biét & cac nhiét d 45, 55 va 60 °C.
Diéu nay la do tac dung cuia nhiét, gelatin tao
thanh tang khi tang nhiét d6 1én 50 °C, nhung
cling dudi tac dung cta nhiét, sau 3 gio xu ly,
gelatin c6 thé bi cit mach boi nhiét nén c6 do
nhét thap hon miu xir Iy & 50 °C. Con miu
xu ly enzyme, d§ nhot tang khi tang nhiét
do xu ly tur 45 °C 1én 50 °C, sau d6 khong
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co su khac biét khi nhié¢t d6 ting. PO nhdt
ting 1a do ting ndng do protein cua dich thay
phan thu duoc [30, 31]. Anh huéng cua su
cit mach protein bdi enzyme con duogc thé
hién rd khi do d nhdt cua dich thay phan khi
duoc ha nhiét @6 xudng 5 °C (Hinh 2C), d6
nhdt giam dudi tac dung ciia enzyme va nhiét
d6 cao, mac du ham lugng protein trong dich
thay phan ting thong qua hiéu suit thu hdi
tang (Hinh 2A). O 5 °C, cac mau dbi ching

Péi chitng  Enzyme

45°C

hinh thanh trang thai gel, tuy nhién d6 bén
gel ctia mau d6i ching hoan toan khac nhau,
tai nhiét do xu ly thép nhét, do bén gel cao
nhat va giam dan khi mau duoc xur Iy & nhiét
d6 cao hon (Hinh 3 (phai)), mic du ndng
d6 protein ting khi ting nhiét do, diéu nay
ching té dudi tac dong cua nhiét, collagen/
gelatin bi tac dong cat mach lam yéu hé gel
& nhiét do thap.

500C

Hinh 3: Miu c6 va khong sir dung enzyme (trai) va miu doi chirng (phai) & nhiét d9 5 °C.

Nhu vay, nhiét d6 55 °C thich hop dé thuy
phan vay ca ngur vay vang cho dich thuy phan
c6 hiéu suat thu hoi protein cao. Két qua nay
cling tuong tu cong bd cua Nurdiani va cong
su (2024) khi nghién ctru thiy phan thit vun
c4 da tron biang enzyme bromelain [32] hay
Yumni va cong su (2025) dung bromelain dé
thuy phan ca com [33]; cling nhu Parvathy
va cong su (2016) di dung bromelain dé thay
phéan hdn hop phu pham ca ngir (dau, da, noi
tang,...) & 55 °C [24].

2. Anh huwéng cia ti 18 E/S dén hiéu qua
thiuy phan

Khi thay phan ¢ 55°C, hiéu suat thu hoi
protein va d¢ nhét ctia dich thuy phan ¢ céc ti
1¢ enzyme/vay ca xay (E/S) khac nhau duoc
trinh bay & Hinh 4A va 4B. Két qua cho thiy
hiéu suét thu hdi protein ting khi ting ti 1&
E/S, ¢ i 18 E/S 0,1% va 0,25% hiéu suét thu
hoi protein khong c6 su khac biét va dat gia tri
thap nhét (khoang 51,2 + 6,0%), khi sir dung

ti 1¢ E/S cao hon s& 1am ting hiéu suat thu hoi
protein (P < 0,05) va dat gia tri cao nhit & ti
16 E/S 0,75% (67,8 + 2,13%). Két qua cho
thay ¢ ti 18 E/S st dung kha thap ciing d cho
hiéu sudt thu hdi protein trén 50%, diéu nay
1a do collagen trong vdy c4 ngir duoc chiét
tach boi nhiét, bén canh doé ciling do tinh dac
hiéu ctia enzyme bromelain d6i véi collagen
trong vdy c4. Cong bd ciia Rahmi Nurdiani
va cong su (2024) khi nghién ciru thiy phan
thit vun ca da tron béng enzyme bromelain
o cactilé tir 0,01 - 0,07% trong khoang thoi
gian tir 0,6 - 3,4 gio. Két qua cho thay khi
thuy phéan vdéi ti 1€ E/S = 0,04% va 2,8 gio
cho d¢ thuy phan (DH) va kha nang khu
gbc tu do DPPH t6t nhat [32]. Hay hdn hop
phu phim c4 ngir dugc Parvathy va cong su
(2016) dung bromelain véi ti 1¢ E/S = 0,5%
dé thuy phan, két qua cho san pham thay
phéan ¢6 ham luong axit amin thiét yéu cao,
¢6 hoat tinh sinh hoc manh [24].
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Hinh 4: Hi¢u suét thu hdi protein (A) va d nhét ciia dich thity phin (B) tai cac ti 1¢ E/S khac nhau. Cic gid
tri ¢6 chit cdi khéc nhau thi khac biét ¢6 y nghia thong ké (P < 0,05).

Anh huéng cta nhiét dén hiéu qua chiét tich
protein tir vay ca con dugc thé hién ¢ két qua do
d0 nhot cua dich thiy phan tai nhiét 46 phong (20
°C), do nhdt dat trén 3 mPa.s ngay ca khi dung
enzyme (Hinh 4B). Tuy nhién, c6 su khac biét
l16n gitia viéc c6 va khong dung enzyme, khi ti
1€ E/S tang 1én d0 nhdt cta dich thiy phan giam,
dac biét 1a khi dich thiy phan duoc lam lanh va
do do nhét & 5 °C. Pibu nay 1a do dudi tac dung
cia enzyme bromelain, khi ti 1¢ sir dung cao,
chudi polypeptide bi cit mach manh, lam cho do
nhot giam. Tuy nhién khi ti 1€ E/S trén 0,5% do
nhét ctia dich thuy phan khong giam, diéu nay co
thé 1a do dai peptide s& khong quyét dinh d6 nhét
nita ma d nhét phu thude vao né)ng do protein
tao thanh [31].

R rang, néu xét vé do nhét cua dich thiy
phén thi tai ti 18 E/S = 0,5% la da dé thay phan
vay ca ngir vay vang. Két qua nay twong tu nhu
nghién cuu cta Parvathy va cdng su (2016) khi
thity phan hdn hop phu pham ca ngir [24]. Tuy
nhién, dé co6 hiéu suit thu hoi protein tot hon thi
0,75% 1a ti 18 E/S phu hop nhat dé thity phan vay
ca nglr vay vang.

3. Anh huéng ciia thoi gian dén hi¢u qua
thiiy phéan
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Hinh 5A va 5B trinh bay két qua x4c dinh
hiéu suét thu hoi protein va do nhét ciia dich thity
phan sau cac khoang thoi gian thiy phan khac
nhau. Két qua chi ra hiéu suat thu hdi protein ting
manh & 4 gio dau thily phan, sau d6 khong c6 su
thay d6i dang ké (Hinh 5A). Rd rang hiéu luc cét
mach cua bromelain kha sém, chi sau vai chuc
phit protein trong vay ca dugc cit mach. Két qua
nay duoc mot s6 cong bd chi ra khi thity phan cac
ngudn protein tir ca khac nhau. Parvathy va cong
su (2016) thuy phan hdn hop phu phdm c4 ngir
chi sau 15 phuat va dich thiy phan c6 kha ning
khir gdc tr do DPPH t6t sau 45 phut [24]; hay thit
vun ca da tron dugc Nurdiani va cong su (2024)
dung bromelain thuy phén & ti 1€ E/S = 0,04% thi
sau 2,8 gior cho do thuy phan va kha nang khir gbc
tr do DPPH cao nhét [32].

Hiéu qua cit mach polypeptide ciia bromelain
con dugc thé hién thong qua d nhét cua dich thiy
phéan. Bo nhot cua dich thity phan ¢ cac khoang
thoi gian thity phéan khac nhau khong c6 su khac
biét dang ke khi tién hanh do & nhiét do 20 °C (P
> (,05). Tuy nhién, gia tri d nhaét cé sy khac biét
khi xac dinh ¢ nhiét d9 5 °C (Hinh 5B). Bg nhét
tang va cao nhét dbi véi dich thity phéan sau 2 gid,
diéu nay 1a do ndng do protein (collagen-gelatin)
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trong dich thily phén ting. O nhiét do thip mach
polypeptide co xu hudng sap xép lai bén vimng
hon béi lién két hydro manh dan, két qua 1a do
nhét cua dich thuy phan ting. Nhung khi thuy
phén kéo dai, d6 nhét giam mic du higu suat thu
hoi protein van ting (do lugng protein ting), do
nhot dich thiy phan lai giam, nguyén nhan do
chudi peptide bi bromelain dac hiéu cit mach tao

100
(A)

80 - d d

tein (%)
O

60 - b

0i pro

t thu h

40 -

€u sud

Hi

20 -

0 -
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Thei gian (gio)

polypeptide mach ngin lam giam do nhét.

Nhu vdy, dya vao Kkét qua so sanh hiéu suit
thu hdi protein va sy cit mach chuyén héa thanh
polypeptide mach ngén thi 4 gio 1a thoi gian phu
hop dé thiy phan vay ca ngir viy vang thu dich
thily phan tg dung trong viéc phat trién céc san
phém thyc pham.

(B) d — Tai 2OOC

m— Tgi 50C

DG nhot (mPa.s)
w

[ 1 2 3 4 5 6 7 8
Thoi gian (gio)

Hinh 5: Sy thay ddi hiéu suit thu hdi protein (A) va d9 nhét ciia dich thiyy phan (B) theo thoi gian thiy
phan. Cdc gid tri cé chir cdi ky hiéu trén cot khdic nhau thi khdc biét c6 Y nghia thong ké (P < 0,05).

Panh gid cdm quan cta dich thuy phén
thu dugc khong co vi déng, chtra ham lugng
protein khoang 76 g/L va ham lugng canxi cao,

khoang 774 mg/L. Ti 1¢ % thanh phan cac axit
amin so voi tong luong axit amin trong dich
thily phan dugc trinh bay & Bang 1.

Bang 1: Ti 1§ % thanh phin cAc axit amin so v6i tong lwgng axit amin trong dich thity phin & diéu kién
thiy phan phu hop

Axit amin % so v6i lwgng axit amin tong
Alanine 10,70
Arginine 8,29
Aspartic acid 5,88
Glutamic acid 12,03
Glycine 23,53
Histidine 1,07
Isoleucine 1,60
Leucine 3,21
Lysine 4,55
Methionine 1,34
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Axit amin % so v6i lwgng axit amin tong
Phenylalanine 2,41

Proline 13,64

Serine 4,28

Threonine 3,48

Tyrosine 1,34

Valine 2,67

IV. KET LUAN lwong protein dat khoang 76 g/L va ham lugng

O nghién ctru nay, viéc tng dung enzyme
bromelain dé thuy phan vay ca ngir vay vang
dugc ching minh 1a mét gidi phap cong nghé
xanh hiéu qua trong xtr 1y phu pham thuy san.
Phuong phap nay khong chi nang cao hiéu suit
thu hoi protein ma con goép phan giai quyét
van dé& phu phdm trong nganh coéng nghiép
ché bién ca ngir theo hudng bén vimg va than
thién v&i moi truong. Nhiét do, ti 1€ enzyme
so v6i vy ca va thoi gian thuty phan lan luot
la 55 °C, E/S = 0,75% trong 4 gi¢ 1a nhiing
thong s thity phén thich hop dé tac dong lam
chuyén héa hiéu qua protein trong vay cé thanh
dich thuy phan giau gia tri dinh dudng. Dich
dam thu dugc khong xuat hién vi dang, c6 ham

TAI LIEU THAM KHAO

canxi dat 774 mg/L. Dac biét, san phﬁm chira
ham luong dang ké cac axit amin thiét yéu nhu
leucine, lysine, threonine va valine s& gop phan
nang cao gié tri sinh hoc cua san phdm. Nhiing
két qua nay cho thiy tiém ning img dung rong
rdi cua dich thiy phan vay ca nglr trong phat
trién cac san phdm thyc pham giau dinh dudng,
ddng thoi mé ra hudéng khai thac hidu qua va
bén viing ngudén phy phiam thuy san trong
tuong lai.
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