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TOM TAT

Nghién ciru tach chiét protein thity phan tir gelatin da cd ro phi
dwge thiee hién nham xdc dinh ché d@¢ thiy phdn gelatin bang
enzyme Thermoase GL30 dé thu dwoc protein thiy phan co chat
lwong tot. Bot gelatin dwoc thity phdn bang enzyme Thermoase
GL30 nong ds 0,3% ¢ 60°C trong 1 gio, protein thiy phdn thu
duwoe ¢6 do nhot, hiéu sudt thu hoi va dé sang lan heot la 16,8
mPa.s; 96,4% va L*= 93,1. Protein thuy phan tu gelatin da cd ré
phi co ham luwong amino acid ky nudéc la 596 don vi/1.000 don vi
twong teng véi hoat tinh chong oxy héa (DPPH) 73,2%. Bén canh
d6, phé FTIR cho thdy moi quan hé chdt ché giita sé bude séng
trong vung amide I va vung amide III dac biét la sy on dinh cia
cau triic xodn bdc ba. Két qua nghién citu cho thdy cé thé tin dung
da cd ré phi dé san xudt protein thiyy phdn chdt heong cao.

Tir khéa: Enzyme Thermoase GL30, gelatin da ca r6 phi, hoat tinh
chong oxy hoa, pho FTIR, protein thuy phdn

ABSTRACT

Research on the extraction of protein hydrolysate from tilapia fish
skin  gelatin  was  investigated to  determine  the
production process for the gelatin hydrolysis by Thermoase GL30
enzyme to obtain the highest quality of protein hydrolysate.
Gelatin powder was hydrolyzed with 0.3% Thermoase GL30
enzyme at 60°C for 1 hour to collect the protein hydrolysate
products with viscosity, recovery yield, and color were 16.8 mPa.s;
96.4% and L*= 93.1, respectively. The protein hydrolysate from
tilapia fish skin had hydrophobic amino acid of 596 residue/1.000
residues and showed a correlation with the highest antioxidant
activity (DPPH) 73.2%. Besides, FTIR spectra showed a close
relationship between wavelength numbers in the amide I and
amide III regions, especially the stability of the triple helix
structure. The results showed that tilapia fish skin could be used to
produce high quality hydrolyzed protein.

Keywords: Antioxidant activity, FTIR spectroscopy, hydrolysate
protein, Thermoase GL30 enzyme, tilapia fish skin gelatin
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1. GIOI THIEU

Ca 16 phi (Oreochromis niloticus) 1a mét trong
nhitng loai ca nudi quan trong 6 vung nhiét doi va
can nhiét doi, dac biét gﬁn day ca r6 phi dugc xem
nhu ngudn thyc pham cua thé ky XXI (Prabu et al.,
2019). Hién nay, Viét Nam dung vi tri thir 8 trong
bang xép hang cac qudc gia c6 san lugng cé rd phi
16n cua thé gi6i (Vietnam Agriculture, 2019). Dién
tich nudi ¢4 r6 phi & Viét Nam trong nam 2020 uédc
tinh dat khoang 33.000 ha, thé tich nui 16ng bé trén
song va hd chira 1,5 triéu m?, san luong 300. 000 tAn
(Vietfish Magazine, 2022). Ca 16 phi 1a ngudn thue
pham gidu cac chat dinh dudng, vitamin, khoang
chat va duoc ché bién cac mat hang nhu ca ro phi
dong lanh, cha ca, surimi... Hon 60% cac san phém
phu nay bao gdbm da, dau, xwong dugc loai ra trong
qué trinh ché bién (Tinrat & Sila-Asna, 2017).
Trong do, da ca r6 phi l1a ngudn nguyén lidu tiém
ning dé san xut  protein thuy phan, gop phan nang
cao gia tri kinh té cho ngudn phu pham nay.

Protein thity phan tr& thinh mét thanh phan chirc
nang dugc Gmg dyng trong nganh cong nghiép thuc
pham va duoc phim (Etemadian et al., 2021). Trong
cong nghiép thue pham, cong nghé san xuét cac san
pham tir bo va sita protein thuy phan dong vai tro
quan trong trong viéc tao dd cang mong. Ngoai ra,
trong cac san phim phomat, ngudi ta bo sung thém
ham lugng protein thity phan ngan chin sy mat nudce
(Binh & Hong, 2018). Protein thiy phan ciing da
duogc thir nghiém va b sung vao cac loai thuc pham
khac nhau nhu bd sung vao ngii cdc, san pham thit
va cd, cac mon trang miéng hay banh quy gion
(Kristinsson & Rasco, 2000). Trong y hoc va duoc
pham: Protein thuy phén duoc dung nhu mot chat
kiém soat huyét 4p cao, chéng dong mau, chdng oxy
hoa, chdng ung thu va co tac dong tich cuc trong
viéc giam nguy co méc bénh tim mach, duy tri st
khoe co thé va ngan nglra bénh tit (Etemadian et al.,
2021).

Qua trinh thiy phén protein lam giam kich thuéc
peptide (Chalamaiah et al., 2012). Protein thuy phan
1a san pham thu duoc sau qua trinh thiy phén protein
bang viéc st dung enzyme, acid hoac kiém
(Pasupuleti et al., 2010). Qua trinh thiy phan bing
enzyme phd v& protein bang cach sir dung céac
enzyme phén giai protein cu thé dé tao ra cac phan
hoa tan va khéng hoa tan (Molla & Hovannisyan,
2011). Pa c6 mot sé nghién ctru khoa hoc trude day
vé str dung enzyme dé san xuét cac san pham protein
thity phan nhu: sir dung enzyme Alcalase dé thiy
phan thu hdi san pham protein tir da ci tram co
(Wasswa et al., 2007); sir dung enzyme Alcalase dé

Tép 60, S6 5B (2024): x-x

thity phan va thu hdi san pham protein tir da ca loc
(Nguyen & Le, 2022); hay thity phan phu phdm ca
ngir viy vang bang cach sir dung enzyme Protamex
(Nguyen et al., 2011). Tuy nhién, chua c6 bat ki
nghién ciru khoa hoc nao vé viéc sir dung enzyme
Theromoase GL30 d¢ thity phan gelatin va thu hoi
san pham protein thiy phan tir da cé ro phi. Vi vy,
nghién ctru dugc thue hién nhim tin dung dugce cac
nguodn phy phim tir cac nha may ché blen thuy san
dé tao ra cac san pham c6 gia tri kinh té cao va gop
phan giam thiéu 6 nhiém méi trudng.

2. NOI DUNG NGHIEN CcUU
2.1. Pia diém nghién ciru

Nghién ciru dwoc tién hanh tai phong thi nghiém
cua Khoa Khoa hoc va Cong nghé Che bien Thuy
san — Truong Thuy san, Truong Pai hoc Can Tho.

2.2. Nguyén vit liéu thi nghiém

Da ca 6 phi dugc mua tai nha may ché bién thiy
san Huy Nam, tinh Kién Giang, sau khi thu gom
dugc cap dong ¢ nhiét do -20°C + 2°C va dong
thung van chuyén vé& phong thi nghiém thudc Khoa
Khoa hoc va Cong nghé Ché bién Thity san, Trudng
Thuy san, Truong Dai hoc Can Tho, thoi gian vén
chuyén khong qua 6 gi0. Da céa dugc xu ly dé loai
céc tap chat, sau d6 duogc rira sach dé réo nudc, cét
nho véi kich thudce 2 cm x 1 cm, dat vao tai PE (100
g/thi) va dugc bao quan trong ti dong ¢ nhiét do -
20°C + 2°C.

Tru6e khi tién hanh thi nghiém, da c4 r6 phi
dugc ra dong ¢ nhi¢t d¢ phong trong khoang 1 gio
va dé rdo. Da c4 dugc tién xir Iy bang cach ngam qua
NaOH 0,1 M véi ty 1§ da ca: dung dich (w/v) 1a 1/8
trong 1 gid dé loai nito phi protein, sau d6 duoc rira
trung tinh va ngam trong butanol 10% voi ty 1¢ 1/10
trong 24 gio d¢é loai lipid (Le & Nguyen, 2019). Két
thic qua trinh ngdm, mau dugc rua bang nudc sach
nhiéu 14n cho dén khi dat duoc pH trung tinh. Sau
d6, da duoc ndu chiét dé thu hoi gelatin 0 nhiét do

70°C trong 2 gio, ty 1& nau da ca: nudc cat (w/v) 1a
1:7 (Huynh, 2022). Két thic qua trinh ndu chiét,
dung dich gelatin thu dugc loc qua 2 16p vai loc dé
thu 13y dich chiét, dich chiét duoc dem ly tim véi
toc d6 4.000 vong trong 20 phut & 20°C. Sau do,
mau duoc cap dong tach nude (6 - 7 gid), sy ¢ nhiét
dd 60°C trong 12 gio va nghién min thu dugc bot
gelatin. Gelatin thanh phdm thu dwoc tir da c4 ro phi
c6 d0 nhét 17,2 mPa.s, d hoa tan 95,7% va do bén
gel 1a 168g.

Thermoase GL30 la mot ché pham protease, co
nguén  géc tr i khuan Geobacillus
stearothermophilus, dugc cung cap boi cong ty
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Amano enzyme -Nhat Ban. La mdt loai enzyme xtic
tac thuy phén protein nhiét d thich hop ¢ 60 - 70°C,
hoat dong ¢ pH 6n dinh 5,0 - 8,5 trong 1 - 3 gio véi
hoat tinh 300.000 U/mL (Amano enzyme, Nhat
Ban).
2.3. B6 tri thi nghiém
2.3.1. Anh  huong ciia ) nong d¢ enzyme
Thermoase GL30 den qua trinh thuy phdn
gelatin tir da ca ro phi

Tién hanh thi nghiém: Da ca r6 phi dugc tién xir
Iy ndu chiét gelatin nhu mé ta trong muc 2.2 dé thu
duogc bot gelatin. Sau muoi gram bot gelatin da ca
16 phi dwoc hoa tan trong 1500 mL nudc cat
(Tkaczewska et al., 2020), khudy bang miy khudy
tir ¢ nhiét d6 60°C trong 30 phit. Sau d6, dung dich
gelatin hoa tan duge tién hanh thiy phan bang cach
bd sung enzyme Thermoase GL30 véi 3 mbc ndng
d6 (0,1% , 0,3%, 0,5%) & 60°C bang bé diéu nhiét
trong thoi gian 1 gid (Amano enzyme, Nhat Ban).
Két thic quéa trinh thiy phan, mau dugc bat hoat
enzyme & 95°C trong 5 phut, sau d6 mau dugc dem
di ly tim & 4.000 vong trong 15 phit & 20°C va cap
d6ng 12 gid. Mau thuy phan dugc siy dong kho ¢ -
40°C trong 48 gio. Cac mau thu duoc tién hanh phan
tich d6 nhét (mPa.s), hoat tinh chéng oxy hoda, danh
gia su theo doi mau séc (L* a* b¥*),can dé tinh hiéu
sudt thu hoi. Tir d6, ndng d6 enzyme thich hop dwoc
chon cho qua trinh thiy phan gelatin tir da ca r6 phi.
Thi nghiém dugc thuc hién vé6i 3 1an 1ap lai, khéi
lugng mdi mau 60 g.
2.3.2. Anh hwéng cia nhiét do thiy phan bang
enzyme Thermoase GL30 dén chat lwong
protein thiy phdn tue da ca v phi

Tién hanh thi nghiém: Dung dich gelatin dwoc
thity phan bang enzyme Thermoase GL30 ¢ nong do
t6t nhét (két qua thi nghiém ¢ muc 2.3.1.), dugc tiép
tuc thuy phan & cac mdc nhiét do (50°C, 60°C,
70°C) bang bé diéu nhiét trong thoi gian 1 gio
(Amano enzyme, Nhat Ban). Sau d6, mau duoc bAt
hoat enzyme & 95°C trong 5 phut. Két thiic qua trinh
néu, miu duoc ly tim & 4.000 vong trong 15 phit,
nhiét d6 20°C va duoc cip dong trong 12 gid. Sau
d6, mau dugc dem siy dong kho trong 48 gid va tién
hanh phan tich cac chi tiéu nhu: hiéu suat thu hoi,
hoat tinh chdng oxy héa, d6 nhdt va dénh gia sy theo
ddi mau sic (L* a* b*). Tir két qua phan tich, ta
chon ra nhiét @6 thuy phan thich hop nhat dé thu
dugc protein thity phan ¢ chét lwong tot nhat. Mau
t6i wu duoc tién hanh phén tich quang pho hong
ngoai FTIR va ham lugng amino acid. Thi nghiém
duoc thue hién vai 3 1an 1p lai, khdi lugng mdi mau
60 g.

Tép 60, S6 5B (2024): x-x

2.4. Phwong phap phén tich

Xac dinh ham luong 4m (%) bang phuong phap
sdy, ham luong protein (%) bang phuong phép
Kjeldahl, ham lugng khoang (%) bang phuong phap
d6t va ham luong lipid (%) bang phuong phap
Soxhlet (AOAC, 2000).

Xac dinh higu sut thu hoi (%) bang phuong
phap kiém tra khoi Iuong, dugc tinh theo cong thirc:

kh8i lwong san pham

100.

HSTH(%)_ khéi lwgng nguyén liéu

Do mau: 5g mau bot protein thiy phan dugce trai
déu trén to gidy tring sau do tién hanh do bang thiét
bi Colorimeter PCE-CSM 2 (Trung Qudc), cac gia
tri L* (mau trang dén mau den), ¢* (mau do6 dén
xanh 1 cdy) va b* (mau vang dén mau xanh da troi)
duoc ghi nhan (Sae-leaw & Benjakul, 2015). Sy
chénh 1éch mau sic (4E*) duoc tinh bang cong thirc
nhu sau: 4E* = [(AL")? + (4da*)? + (4b*)2.
Trong d6: AL ", Aa *va Ab " 1a su khac biét giita
tham s6 mau twong (mg ctia mau va cua chuén tring.

Po do nhdt (mPa.s): hoa tan bot protein thiy
phan trong nudc cit ¢ nhiét d6 60°C trong 10 phit,
né)ng do 6,67%. May do d6 nhot Brookfield DV
(RVDV-11CP, M¥) duoc sir dung. Téc do vong
quay cua dia 1a 100 rpm va nhiét d¢ moi truong duy
tri & 7 £ 1°C (st dung nude da) trong sudt qua trinh
do do nhét, thé tich dung dich cho mdi 1an do 5 mL.
D@ liéu thu dugc la trung binh ctia ba lan do
(Jamilah et al., 2011).

Quang phd hong ngoai (phd FTIR) cua mau
protein thuiy phan t6i wu duoc thu thap bang Bruker
ché 30 ALPHA. Dit liéu dugce thuc hién boi chuong
trinh phin mém OPUS 7,5 (Bruker, Ettingen, Dirc).
Quang phd dwoc ghi nhan tr may quang phd
SALPHA FT-IR cta Bruker Optics pham vi budc
song tir 4.000 dén 400 cm™! (Thuy et al., 2014).

Hoat tinh chdng oxy hoa: do bang phuong phép
DPPH, hut 2 mL dung dich protein thuy phan (10
mg/mL) phdi tron véi 1,5 mL dung dich DPPH (0,2
mM) trong ethanol 95%, lic déu. Sau d6 u t6i 30
phat d hap thu cia hdn hop duoc do & budc séng
517 nm (Wu et al., 2003) v6i mot sb diéu chinh phu
hop. Hoat tinh oxy héa dugc tinh theo cong thirc:

DPPH (%) = —,—=

mau ddi chimg, Aampie 1a mau protein thity phan véi
DPPH.

Aplank - Aggmple .
———2% X100 VOi Aplank 12

Thanh phan amino acid: 100 mg protein thiy
phan dugc hoa tan trong dung dich oxy héa 1 lanh
16 gid ¢ 0°C. Sau d6 thém Na,S,0s vao dung dich
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tién hanh nung & 110°C trong 23 gid. Két thuc qua
trinh nung, mau duoc thém vao hé thng phan tich
amino acid (Biochrom 32+, USA) dé phan tich
amino acid (Thuy et al., 2022).

2.5. Xirly so liu

S6 liéu thu thap dugc tinh trung binh + d¢ 1éch
chudn, sir dung chuong trinh Microsoft Excel 2013.
Sy khac biét cua cac yéu td giita cac nghiém thirc
dugc phan tich baing ANOVA mét nhan t6 v6i mic
¥ nghia 95% va phép thir Duncan (p < 0,05) bang
chuong trinh SPSS 20.0.
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3. KET QUA VA THAO LUAN
3.1. Thanh phin héa hoc ciia da c4 rd phi

Viéc hiéu 16 ban chat ngudn nguyén liéu giap dé
xuét ciing nhu dinh huéng cac phuong thirc xtr 1y,
ché bién san pham phi hop mot cach d& dang. Thanh
phin héa hoc cta nguyén lidu ciing anh hudng truc
tiép dén chat lugng sau ciing ciia san pham. Két qua
phan tich thanh phan hoa hoc cua da ca rd phi trude
va sau khi tién xir Iy bang NaOH 0,1M va butanol
10% bao gém am d9, protein, lipid va khoang duoc
trinh bay ¢ Bang 1.

Bang 1. Thanh phin héa hoc ciia da cé rd phi (tinh theo cin ban kho)

X A ps Ham lugng (%)
Thanh phan hoa hoc Da c4 rd phi truée khi tién xir 1y Da c4 rd phi sau khi tién xir Iy
Protein 87,97+0,562 80,89+0,65
Lipid 7,63+0,149 5,07+0,13
Khoang 4,54+0,326 4,62+0,39

S6 liéu thong ké duoc trinh bay dudi dang trung binh dg+dg léch chudn (n=3).

Céc s6 liéu phan tich vé thanh phan hoa hoc cua
da c4 16 phi (Bang 1) cho thiy trong da ca ban dau
ham lugng protein 87,97%, lipid 7,63% va khoang
14 4,54%. Dé nang cao chit luong protein thily phan
thi qué trinh tién xtr 1y dé loai cac tap chét khong
phai protein va kht lipid 1a mot trong nhitng budc
rat quan trong dé nang cao hiéu qua trich ly va chat
lwong san pham duoc dam bao tdt, bén canh d6 lipid
trong da ca cao de gdy nén sy oxy hoa, anh huong
dén mui va mau sic cia san pham (Sae-leaw et al.,
2016). Két qua Bang 1 cho thiy ham luong proteln
trong da c r6 phi giam tir 87,97 xudng con 80,89%
khi ngdm da cé 16 phi trong dung dich NaOH 0,1M
v6i thoi gian 1 gid, bén canh do6 thi ham lugng lipid
cling giam tir 7,63 xudng con 5,07% khi ngdm da c4
trong dung dich butanol 10% trong 24 gio.

Két qua nghién ciru trén cho thiy viéc loai nito
phi protein va loai lipid ra khdi nguyén li¢u phu
thudc vao mot sb yéu td nhu ham lugng lipid trong
nguyén liéu ban dau, do pH va do nhét cia dung

dich ngdm nguyén liéu (Nolse & Undeland, 2009).
Bén canh d6, viéc tién xtr 1y ciing giup da c4 tré nén
truong nd giup qua trinh tach chiét proten thity phan
dat hiéu qua cao va gop phan loai bo cac thanh phan
khong mong mudn nhim nang cao hiéu qua tach
chiét va chat lwong san pham protein thily phan
(Ahmad & Benjakul, 2011).

3.2. Anh huwéng cia nong d9 enzyme
Thermoase GL30 dén hiéu qua thiy
phén gelatin tir da ca r6 phi

3.2.1. Anh hwuong cia nong do enzyme

Thermoase GL30 dén hiéu qua thiy phdn
gelatin tir da ca ré phi

Trong qua trinh thily phan mét trong nhimg yéu
t6 quan trong anh hudng dén chét luong protein thity
phan 1a nong d6 enzyme, két qua khao sat anh huong
clia ndng do enzyme dén cac dic tinh cia protein
thuy phén tir gelatin da ca 6 phi dugc trinh bay
trong Bang 2.

Bang 2. Hoat tinh chéng oxy hoéa, dd nhét va hi¢u suét thu hdi protein thity phén tir da c4 rd phi bang
enzyme Theromoase GL30 ¢ cac nong do enzyme khac nhau

Nong do enzyme

Hoat tinh chdng oxy héa

P nhét (mPa.s) Hiéu suét thu hdi (%)

Thermoase GL30 (%) (DPPH%)
0,1 68,6+0,475% 16,9+0,092° 91,3+1,390¢
0,3 72,94+0,306¢ 16,6+0,271° 96,1+0,424°
0,5 71,240,263° 11,640,141 97,5+1,150°

S6 lidu thong ké dwoc trinh bdy dudi dang trung binh + do léch chudn véi n=3. Nhitng chi cdi (a, b va ¢) khdc nhau
trong cung mot cot biéu thi sy khdc biét co y nghia thong ké ¢ mirc do tin cdy 95.

. Két qua thi nghiém & Bang 2 cho thdy cing mot
dicu kién thuy phan véi nhiét d6 60°C trong 1 gio

bang enzyme Thermoase GL30, khi ting ndng do
enzyme Thermoase GL30 tir 0,1 1én 0,3% thi hoat
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tinh chéng oxy hoa cia protein thiy phén ting tir
68,6 1én 72,9% va d6 nhét khong c6 sy khac biét
thong ké giita 2 ndng d6 enzyme nay. Nguyén nhan
hoat tinh chdng oxy hoa ting c6 thé dwoc dy doan 1a
do protein thity phan chira cac gbc amino acid ky
nude, cac amino acid ky nudc nay c¢6 mdi quan hé
v6i dic tinh chdng oxy héa (Mendis et al., 2005) nén
khi téng lugng amino acid ky nudc ting thi hoat tinh
chéng oxy hoa ting. Li giai nay dugc kiém chimng &
thi nghiém sau, khi mau t6i wu duoc phan tich amino
acid. Tuy nhién, khi ting ndng do enzyme
Thermoase GL30 1én 0,5% thi hoat tinh chong oxy
héa giam con 71,2% va d6 nhét cling giam tir 16,4
xudng con 11,6 mPa.s. Hoat tinh chdng oxy hoa cua
protein thiy phan c6 lién quan dén muc do thiy
phan, thoi gian thuy phén va trong luong phén tu.
Khi tang néng do enzyme thi DPPH giam c6 thé giai
thich dugc rang khi c6 mat protein thuy phan cho
thay hon hop céc peptide va amino acid c6 thé ngin
chan DPPH bang cach ghép dbi dién tir don ctia cac
gbc DPPH (Pezeshk et al., 2019). Nguyén nhan do
nhot giam do chiu anh hudng cua kich thue phan
tr chudi peptide (Bigi & Rubini, 2004) dudi tac
dung cua enzyme vdi nong dd cao céc chudi a va B
cla gelatin bi cat dut dan dén hinh thanh cac mach
peptide c6 kich thudc ngan nén do nhdt cia protein
thiy phan giam (Tran et al., 2006).

Két qua protein thiy phén tir gelatin da cé r6 phi
bang enzyme Thermoase GL30 c¢6 d6 nhét va hoat
tinh chéng oxy hoa cao hon so vdi cac san pham
protein thuy phéan khac tir da ca khi st dung cac
ngudn enzyme khac nhu: ding enzyme Protamex
v6indng do 5% & 50°C trong 3 gid thity phan gelatin
tr da ca chép co hoat tinh oxy hda 1a 18,80%
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(Tkaczewska et al., 2020). Hay nghién ctru dung
enzyme Alcalase 5% & nhiét d6 50°C trong thoi gian
1 gio dé thuy phan protein tir da ca hdi thu dugc hoat
tinh chéng oxy hoa 59,75% va do nhét 1a 13,3 mPa.s
(Thily va ctv., 2023). Theo cong bd cuia cac nghién
ctru khac khi str dung enzyme Alcalase thi hoat tinh
Alcalase khoang 825 U/mL (Nguyen et al., 2022)
va khi so sanh véi enzyme Thermoase GL30 c6
hoat tinh 300.000 U/mL (Amano enzyme, Nhat
Béan), chinh vi vdy ma khi st dung enzyme
Thermoase GL30 véi ndng d6 thap hon rat nhiéu
so voi nhitng nghién ctru sir dung enzyme Alcalase
nhung van dat hiéu qua chdng oxy hoa va dé nhét
cao hon.

Hiéu suét thu hdi protein ting tir 91,3 1én 97,5%
khi ting ndng d6 enzyme Thermoase GL30 tir 0,1
1én 0,5% va khac biét khong co ¥ nghia théng ké &
2 ndéng d6 0,3 va 0,5%. Hiéu suat thu hdi tang la do
enzyme la chét xtic tac sinh hoc nén téc do phan tmg
tang nhanh khi du thira co chét, do d6 khi ting nong
do enzyme thi tbc d6 phan mg ting va dan t6i hidu
suét thu hoi cua protein thuy phén cling tang (Ung,
2019). Hiéu suit thu hdi cta nghién ciru nay gan
twong dwong véi nghién ciru dung enzyme Alcalase
thity phan da c4 ngir vay vang thu duoc hiéu sudt thu
hoi 14 96,42% (Nguyen & Tran, 2019) va cao hon
khi so voi hiéu sudt thu hdi cua da ca chdm khi sir
dung hén hop Papain 3% va Alcalase 2% c6 hiéu
suat thu hdi dat 51% (Benjakul et al., 2017).

Bén canh nhirng chi ti€u trén thi mau sic ciing la
chi tiéu quan trong anh hudng rit 16n dén tinh imng
dung ctia protein thily phan va két qua do mau sac
ctia protein thily phan tir da ¢4 rd phi & cac ndng do
thiy phan khac nhau dugc trinh bay trong Bang 3.

Bang 3. Mau sic va d§ sang ciia protein thily phén tir da c4 ré phi & cac ndng dd enzyme thily phan

khac nhau
A Miu sic
A A o,
Nong do enzyme Thermoase GL30 (%) (L% (@) 5% (AE%)
0,1 89,6+1,66*  2,55+0,203"  12,8+0,505" 14,7+0,669°
0,3 93,140,076 1,46+0,731*  9,26+1,07 9,73£1,070*
0,5 94,7+0,609°  1,19+0,025° 9,52+0,161° 9,33+0,317%

S6 liéu thong ké dwoc trinh bdy dudi dang trung binh + do léch chudn v6i n=3. Nhitng chi¥ cdi (a va b) khdc nhau trong
cung mot cot biéu thi sy khdc biét co y nghia thong ké ¢ mirc do tin cdy 95%.

Két qua & Bang 3 cho thdy ¢ cting mot nhiét do
thity phan khi ting nong do tir 0,1 1én 0,5% thi do
sang L* tang tr 89,6 1én 94,7 bén canh do thi cuong
d6 mau AE* c6 xu hudng giam, do dd sang L* ti 1¢
nghich v6i cudong do do mau nén AE* cang nho thé
hién d6 sang L* cang cao. Nguyén nhén dan dén
mau sic thay 601 c6 thé 1a do trong qua trinh chlet
tach khi ting ndng d6 enzyme thi mot phan sic t6 co

trong nguyén liéu da duoc loai bot (Truong et al.,

2021). Mot s6 nghién ciru vé protein thuy phan tir da
ca ciing cho sy thay d6i mau séc rd rét (ting gid tri
L*) nhu: nghién ctru collagen thily phan tir da c4 hdi
bang Alcalase 4% va Papain 3% & nhiét d6 60°C
trong thoi gian 4 gio ¢6 L*=84,52 (Nilsuwan et al.,
2021), hay nghién ctru collagen tir da ca chém c6 do
sang L*=65,41 (Jamilah et al., 2013). Sy chénh 1éch
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mau sic trén 1a do sy phuy thudc vao ngudn nguyén
lidu, cac sic td ¢6 san nguyén liéu cling nhu ngudn
enzyme khac nhau nén dan dén sy anh huong dén
mau sdc clia cac san pham protein thity phan.

Két qua Bang 2 va Bang 3 cho thay khi thiy
phan gelatin tir da c4 ro phi bang enzyme Thermoase
GL30 véi nong d6 0,3% cho hoat tinh chdng oxy
hoa, d6 nhot tot nhat va hiéu suét thu hoi, do sang
protein thity phan twong d6i cao nén dugc chon lam
ndng do thich hop dé bé tri thi nghiém tiép theo.

Tép 60, S6 5B (2024): x-x

3.2.2. Anh huong nhiét dp thiy phan bdng
enzyme Thermoase GL30 den chat lwong
protein thity phdn tw da ca ré phi

Nhiét d6 thuy phan 1a yéu té quan trong anh
hudng dén chat lwong protein thuy phan. Cac théng
sb vé hoat tinh chéng oxy hoéa, dd nhét va hiéu suét
thu hdi ctia san pham protein thay phan tir da cé ro
phi & cac nhiét d6 khac nhau dugc trinh bay ¢ Bang
4.

Bing 4. Hoat tinh chéng oxy hoa, dd nhét va hiéu suat thu hdi protein thiy phén tir da ca rd phi bing
enzyme Theromoase GL30 & cac nhiét d§ thiily phan khac nhau

Nhige d‘i’ot(':‘)“y phin — Hoat ‘“;g;;,‘g},%”‘y hoa D) nhét (mPa.s)  Hi¢u suit thu hdi (%)
50 69,9£0,474° 12,940,636" 92,4£0,378"
60 73.0£0.423° 16,8+0,704¢ 06,4+0,764¢
70 70.11.950° 10.8£0.364° 90.8+£0.551°

S6 liéu thong ké dugc trinh bay dudi dang trung binh + dg léch chudn v6i n=3. Nhitng chi cdi (a va b) khdc nhau trong
cung mot cot biéu thi sy khdac biét co y nghia thong ké ¢ mirc do tin cdy 95%.

Qua céc s6 liéu thong ké tir Bang 4 co thé thay
rang, cing mot diéu kién thiy phan bang enzyme
Thermoase GL30 0,3% trong thoi gian 1 gio khi
tang nhiét d§ thuy phan tir 50 1én 60°C thi hoat tinh
chéng oxy hoa ting tir 69,9 1én 73,2% va do nhét
tang tr 14,9 1&€n 16,8 mPa.s. Khi tang nhiét d6 1&€n
1én 70°C thi hoat tinh chéng oxy héa giam tir 73,2
xudng 70,1% va do nhét giam tir 16,8 xudng con
10,8 mPa.s. Hoat tinh oxy hoa giam 1a do khi c6 mat
protein thily phan thi hon hop cac peptide va amino
acid co thé di ngan chan DPPH bang cach ghép doi
dién tor don ciia cac gdc DPPH (Pezeshk et al.,
2019). B nhét giam 1 do anh hudng nhiéu vao cau
tric bac 3 cua collagen va trong qua trinh thily phan
gelatin cAu tric bac 3 cta protein bi pha v& nén do
nhét thap. Tly vao timg loai enzyme va diéu kién
thity phan ctia enzyme ciing anh huong nhiéu dén do
dai ctia chudi polypeptide va dic tinh cua cac san
pham protein thuy phan (Liua et al., 2012).

Protein thuy phan tir gelatin da ca ré phi bang
enzyme Thermoase GL30 cho két qua hoat tinh
chdng oxy hoa va do nhdt cao hon mot sé nghién
ctru khi dung cac ngudn enzyme khac nhu: ding
enzyme Trypsin & 40°C v6i nong d6 2% trong thoi
gian 2 gi¢y dé thity phan phy pham ca hoi ¢6 hoat tinh
chéng oxy hoa 1a 70,34% (Tran et al., 2017). Hay
nghién ctru khac khi thuy phén gelatin tir da ca 1oc
bing enzyme Alcalase 2% trong 3 gid dat o nhét
7,01 mPa.s (Nguyen & Le, 2022). Ngoai ra, khi
thity phan gelatin tir da c4 vuoc bang Flavourzyme
5% ¢ nhiét d6 50°C trong 1 gio va thu dugc hoat
tinh chng oxy hoa 1a 44,9% (Tekle et al., 2022).

Con hiéu suat thu hdi thi khi ting nhiét do tir 50
1én 60°C thi hiéu suat thu hdi ting tir 92,4 1én 96,4%
va khi tang nhiét o thily phan 1én 70°C thi hi¢u sudt
thu hoi giam 96,4 xudng con 90,8%. Nhiét do thiry
phan 14 nhan t6 anh huong dén kha nang xuc tac cia
enzyme ciing nhu cac phan tmg hoa hoc, toc do phan
ung cua enzyme tang khi nhiét d¢ tang. Tuy nhién,
enzyme c6 ban chét 1a protein nén toc do phan tng
cua enzyme khong phai liic nao ciing ti 1¢ thuan véi
nhiét d6 thiy phan. Téc do phan tng chi ting dén
mot giGi han nhiét do nhat dinh, vuot qua giéi han
d6 toc @6 phan v g giam (Ung, 2019). Do do, s6 lidu
thi nghiém cho thay khi tang nhiét dg thuy phan lén
70°C thi hidu suat thu hdi giam xuong Hiéu suét thu
hdi ti 18 thuan véi hoat tinh chong oxy hoda va do
nhét, hiéu suat thu hdi cang cao kha ning chéng oxy
hoa cang 16n va do nhdt cang cao (Nurilmala et al.,
2020). San pham protein thity phan tir da ¢4 r6 phi
¢6 hiéu suét thu hdi cao hon so v6i v6i hiéu sut thu
hdi cua da ca ngir vy vang khi thuy phan bing
enzyme Alcalase 2% ¢ nhiét 40 55°C trong 3 gio chi
dat 22,6% (Nurilmala et al., 2020) va khi so véi
nghién ctru cua Nguyen & Le (2022) da thuy phan
da c4 16¢c bang enzyme Alcalase véi ndng do 2%
trong 3 gid cho hiéu suét thu hdi 1a 98,6% cao hon
so v&i nghién clru nay va tuong ty nhu nghién ctu
thity phan protein da ca hdi bang enzyme Alcalase
5% trong 1 gior & 50°C c6 hiéu suat thu hdi dat dugc
14 96,1% (Le et al., 2023).

Mau séc ciing 1a mot chi tidu quan trong lién
quan dén viéc img dung san pham trong cac linh vyc
nhu cong nghé dugc phdm, my phdm (Le et al.,
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2023). Sy thay di mau séc cua protein thiry phén tir
da ca r6 phi ¢ cac nhiét do thuy phan khéac nhau dugc
trinh bay ¢ Bang 5.

S6 ligu trinh bay trong Bang 5 cho thay khi thuy
phan bing enzyme Thermoase GL30 du ¢ nhiét do
nao thi san pham protein thuy phén tir da c4 r6 phi
déu c6 mau sic rat sang, d¢ sang trén 91,0. Cu thé la
khi nhiét d§ 50°C c6 do sang L*=93,9 va khi tlep
tuc nang nhiét 1én 60°C va 70°C thi d6 sang cua san
phim giam déan cu thé 1a 93,1 xubng con 91,5 con
cuong d6 sang L* thi ty 1¢ nghich véi d6 sang AE*
tang tir 10,4 1én 12,3. Nguyén nhan din dén su thay
d6i vé do sang trén 1a do su giai phong cac amino
acid tu do thong qua qua trinh thuy phan gelatin bdi
enzyme, cac amino acid nay két hop véi cac nhom
duong khur tao phan ung hoéa nau phi enzyme
(maillard) (Zhang et al., 2019) va khi nhiét d6 thay
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phan cao gdy sim mau cho san phdm protein thiy
phan. P9 sang cua protein thiy phén ciing chiu anh
huong rat 1on boi nhiét do thuy phan va ngudn
enzyme st dung. PJ sang cia cua protein thiy phan
tur gelatin da ca rd phi cua nghién ctru nay 1a 93,1
cao hon so v6i nghién ctru cua Truong et al. (2021)
khi thity phan da cé 16¢ bang enzyme Pepsin & nong
d6 0,45% dat duoc gia tri 46 sang L*= 62,4. Hay khi
thily phan da c4 16c bang enzyme Alcalase & 50°C
nong do 2% trong 3 gio thi thu dugc do sing
L*=81,8 (Nguyen & Le, 2022). Bén canh d0, cling
¢6 mot s6 nghién ctru thu dugc c6 mau sic sang hon
nhu nghién ctu cua Nurilmala et al. (2020) da su
dung enzyme Alcalase & 55°C véindng d6 2% trong
3 gidy dé thity phén protein tir da c4 ngir viy vang va
c6 két qua do sang L*= 96,7 cao hon so v&i thity
phan gelatin tir da ca ro phi bang enzyme Thermoase
GL30 cho gia trj d6 sang twong ddi cao L*=93,1.

Bang 5. Sy thay dbi mau siic ciia protein thiy phan tir da c4 ré phi bing enzyme Thermoase GL30 &

nhiét dj khac nhau

AL A o A Mau sac
Nhiét d¢ thay phin (°C) K (@) %) (AE%)
50 93,9+0,458" 1,13+0,095° 8,39+1,14° 7,98+1,220*
60 93,1+0,860° 1,90+0,020¢ 10,5+1,41% 10,4+1,040°
70 91,5+0,261* 1,57+0,60° 11,940,406 12,3+0,254°

S6 ligu thong ké dugc trinh bay du6i dang trung binh + d¢ léch chudn véi n=3. Nhitng chit cdi (a, b va c) khéc nhau
trong cung mot cot biéu thi sy khdc biét co y nghia thong ké o muirc d¢ tin cdy 95%.

S6 liéu dwoc thé hién ¢ Bang 4 va Bang 5 cho
thdy protein thuy phan tir da gelatin da co ro phi
bang enzyme Thermoase GL30 ¢ nhiét d6 60°C
trong thoi gian 1 gid ¢6 mau sic dep va hoat tinh
chbng oxy hoa, dd nhét ciing nhu hiéu sut thu hdi
1 tot nhit.

Tir két qua phan tich & thi nghiém 1 va thi
nghiém 2, ché do thuy phén thich hop dé thu dugc
san pham protein thiy phan tir gelatin da c4 rd phi
¢6 cac hoat tinh sinh hoc cao 1a ¢ nhiét d6 60°C va
ndng d6 enzyme Thermoase GL30 0,3% trong thoi
gian 1 gid ddy chinh 1a diéu kién t6i vu dé tién hanh
thity phan va thu mau dé tién hanh phan tich cac chi
tiéu khac nhu amino acid va quang phd hong ngoai
(FTIR).

3.3. Thanh phin amino acid ciia protein thiy

phén tir gelatin da ca ro6 phi

Ham luong amino acid cta san phim protein
thiy phan tir gelatin da c4 ro phi bing enzyme
Thermoase GL30 vé6i ndng d 0,3% & 60°C trong
thoi gian 1 gio duoc biéu thi bang don vi trén 1.000
don vi dugc thé hién trong Bang 6.

Thanh phan amino acid ctia protein thity phan tir
gelatin da ca ro phi c6 day di 18 loai amino acid.
Trong d6 thanh phan chiém ti 1¢ amino acid cao nhat
1a Glycine 1én t6i 324 (don vi/1.000 don vi). Két qua
clia nghién ctru nay gan gidng véi két qua nghién
ctru cua Jridi et al. (2014) khi phan tich thanh phan
amino acid cua collagen thuy phan tor nang muc
ciing cho két qua ham lugng Glycine 1a 318 (don
vi/1.000 don vi) va nghién ctru cua Le et al. (2023)
khi thiiy phan protein cua da ca hdi bang enzyme
Alcalase ¢6 ham lugng Glycine 1a 315 (don vi/1.000
don vi). Bén canh d6, ham Iugng Leucine,
Phenylalanine va Tyrosine ciing chiém ty 18 kha cao
trong san pham protein thiy phan, nguyén nhan cac
amino acid nay cao c6 thé 1a do enzyme Thermoase
GL30 da thay phan cac lién két cia cac peptide
amino acid thom hodc béo dan dén viéc ting cac
ham lugng Leucine, Phenylalanin va Tyrosine (Rao
etal., 1998).

Theo Mendis et al. (2005), ¢6 9 loai amino acid
ky nuée gdom: Glycine, Alanine, Valine, Isoleucine,
Leucine, Phenylalanine, Methionine, Tryptophan va
Proline. Pay 1a nhitng amino acid ¢4 mbi lién quan
chat ché dén kha niang chdng oxy hoa ciia protein
thity phan. Két qua cho thdy tong ham luong amino
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aicd ky nudc trong nghién ctru nay la 596 (don ky nudce 1a do trong qua trinh thuy phan cac amino
vi/1.000 don vi) twong dwong véi hoat tinh chéng acid c6 vong thom giau electron ¢ chudi bén va cac
oxy hoa la 73,2%, cao hon gelatin thiy phan tir da amino acid c6 nguyén tir nito trong chudi bén ching
c4 ngir vay vang bang enzyme Alcalase (Nurilmala han nhu Histidine, Lysine va Arginine dé bi oxy héa
et al., 2020) véi tong lugng amino acid ky nude 1a do nguyén tir nito cd6 mét cap electron don doc nén
535,8 (don vi/1.000 don vi) va c6 hoat tinh chéng cac amino acid nay ciing c6 thé bi cic chat oxy hoa
oxy héa dat 56,05%. Diéu nay cho thay protein thiy tan cong (Xu et al., 2017). Nhiing li giai trén cho
phan c6 ham lugng tong lwong amino acid ky nudc thay hoat tinh chng oxy héa c6 mdi lién quan chit
cang cao thi kha ning chéng oxy hoa cang tét. Ly ch& dén cau trac, thanh phan amino acid va tinh chat
giai cho kha ning chdng oxy hoa ctia cac amino acid ky nudce cua amino acid (Aleman et al., 2011).

Bang 6. Thanh phin amino acid ctia protein thity phén tir da ca ré phi bing enzyme Thermoase GL30
0,3% & 60°C trong 1 gio

STT Amino acid Ham lugng STT Amino acid Ham luong
1 Aspartic acid 47 11 Isoleucine 24
2 Threonine 26 12 Leucine 19
3 Serine 41 13 Phenylalanine 11
4 Glutamic acid 86 14 Lysine 33
5 Glycine 324 15 Histidine 15
6 Alanine 93 16 Arginine 57
7 Valine 13 17 Hydroxyproline 99
8 Cystein ND 18 Proline 100
9 Methionine 6 19 TAA* 1.000
10 Tryptophan 6 20 THAA* 596

Ghi chii: (*) TAA: Total amino acid (tong ham luong amino acid). THAA*: Total hydrophobic amino acid (tong ham
leong amino acid ky medc). Két qua duwoc tinh theo s6 amino acid/1.000 amino acid téng s6. ND: means not detected.

3.4. Quang phé hdng ngoai (FTIR) cua enzyme. Theo Muyonga et al. (2004), vung
Phd FTIR cia san phim protein thily phan tir amide II c6 budc séng khoang 1500 cm™ va ving
gelatin da c4 ro phi bang enzyme Thermoase GL30 amide IIT c6 bude séng (1220 - 1320 cm™) ¢6 anh
véindng do enzyme 0,3% 6 nhiét do 60°C trong thoi ~ huong tdi dao dong udn cong cua nhom —NH va dao
gian 1 gi® duoc trinh bay ¢ Hinh 1. dong kéo cang cua lién ket —CN amide II 1a dao dong

s . . y X cd lién quan dé:n cu triic xodn bac 3 cia miu protein
Quang pho hong ngoai (phé FTIR) giap nhén thiy phan. Két qua cua nghién ctru nay cho thay

di¢n cac nhom chic c6 trong phan tir protein thuy ving amide IT va amide I ¢6 budc song lan luot 1a
phan. Doi véi cau trie phan r protein hay protein 1549,36 cm™' va 1245,09 cm™, diéu nay cho thay san
thuy phén thi c6 5 ving dai dién cho cac lién két. pham protein thity phén tir da c4 r6 phi con giit dugc
Pau tién 1a ving amide A thé hién sy hinh thanh lién cAu trac bac 3 va khong bi pha v boi tac dong cua

ket hydro lién quan den nhom —NH trong lién ket phan tir enzyme. Dit liéu phan tich phé FTIR cho
peptide va duoc tllm thay trong khoang budc song thay san pham protein thity phan tir gelatin da c4 ro
3400 - 3440 cm™ (Muyonga et al., 2004), cy thé phi bang enzyme Thermoase GL30 c6 day du cac

trong nghién ciru ndy c6 budc séng tai ving amide  phom chire ning collagen loai I va trong tw nhu béo
A 12 3422,99 em™. Két qua cho thay ving amide A céo vé collagen loai I tir da c4 ro phi cua Li et al.
van con ndm gidi han cho phép dicu ndy cho thy (2018) ¢6 ving amide A véi budc song 1a 3424,96
cac nhom lién két -NH trong peptide van dugc gilr cm’, ving amide B ¢6 budc song 292741 cm’,
vimg. Vung lién két thir 2 1a Amide B va ving lién ving amide I 13 1646,91 cm™, ving amide II 1a
ket 3 1a amide I (1600 - 1660 cm™) deu dong vai tro 1546,63 cm™ va ving amide ITT 1a 1241,93 cm™, hay
quan trong cho cau trac thir cap cua protein v6i sy tuong tu nhu nghién ctru collagen hoa tan bang acid
dao dong keo dai ciia nhom cacbonyl trong peptide tir ba loai da c4 nuéc ngot ciia Thuy et al. (2020) co
(Muyonga et al., 2004). K&t qua phan tich cua cac nhom chirc ning bao gdm dinh amide A, amide
protein thuy phan tir da ca r6 phi cuia nghién ctru néy B, amide I, amide II va amide III cta collagen tir da
c6 bude song tai ving amide B 1a 2950,53 em™ va ca 1o phi v6i bude song lan luot 1a 3447,24 cm!,
amlde 114 1649,28 cm’!, diéu nay cho thay cAu triic 293322 cm’!, 1647,48 cm’, 1527,92 cm’' va
tha cap cua san pham protem thuy phan tir da ca r6 1253,74 cm".

phi van dugc giit vitng chua bi phéa vo dudi tac dong
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Hinh 1. Ph6 FTIR ciia sin phidm protein thity phin tir da c4 rd phi

4. KET LUAN

Théng s6 k§ thuat phu hop cho qua trinh thuy
phan gelatin da ca r6 phi bang enzyme Thermoase
GL30 1a nong d6 0,3% ¢ nhiét d6 60°C trong 1 gio
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