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TU VAY CI'\’R(A) PHI (OREOCHROMIS NILOTICUS)
HUONG DEN CAC UNG DUNG SINH HOC TIEM NANG

EXTRACTION AND CHARACTERIZATION OF COLLAGEN PEPTIDE FROM TILAPIA (OREOCHROMIS NILOTICUS)
SCALES FOR POTENTIAL BIOACTIVE APPLICATIONS

Lé Thanh Vi', Lé Huong Thay’,
Pang Xuan Cudng?", Tran Thi Thanh Van?

DOI: http://doi.org/10.57001/huih5804.2025.187

TOMTAT

Nghién cfu nay khao sét céc diéu kién anh huéng dén qua trinh chiét collagen peptide tir vay cd rd phi (Oreochromis niloticus) nham xac dinh thdng s phu
hap cho thu nhén san pham cd gia tri sinh hoc. Quy trinh thi nghiém gom xt Iy nguyén liéu béing NaOH (0,5N), tdy m& bang H,0, (4%), chiét bang CH;COOH (1N),
sau d6 ly tam va sdy thang hoa. Két qué cho thdy hiéu suat chiét dat 78,0 =+ 2,4% va ham lugng collagen tuong ting 7,2 = 0,3% (trén khoi lugng kho). Phan tich
FTIR ghi nhan céc bang hap thu déc trung amide A, 1 va lll cda collagen. DSC cho théy dinh nhiét do bién tinh tai 160,76 °C, trong khi TGA thé hién ba giai doan
phan hy vdi tong mét khi lugng 20,07%. GPC xdc dinh collagen c6 khdi lugng phan ti thap (M,, = 492Da; M,,/M, = 1,02), thudc dang peptide dong nhat. Hinh
&nh SEM ghi nhan cdu tric x6p phan 16p, con phd XRD hién thi dinh chinh tai 20 = 7,5°, ddc trung cho mét phang (002) clia cdu triic xodn ba. Collagen peptide
thé hién kha nang chdng oxy hda trung binh (DPPH = 59% tai 1000ppm), nhung khong cd hoat tinh khéng khuan véi Staphylococcus aureus. Két qua cho thay
ngudn phu phdm ca rd phi cd thé ing dung phat trién nguyén liéu collagen sinh hoc tiém nang cho my phdm va thuc phdm chiic nang.

Tir khéa: Chdng oxy hda, collagen peptide, ddc tinh hda ly, thuc phdm chuic ndng, vy cd ré phi.

ABSTRACT

This study investigated the extraction conditions for collagen peptide from tilapia (Oreochromis niloticus) scales to determine suitable parameters for
obtaining bioactive materials. The experimental procedure involved sequential treatment with NaOH (0.5N), H,0, (4%), and CH;COOH (1N), followed by
centrifugation and freeze-drying. The extraction yielded 78.0 + 2.4% collagen with a content of 7.2 £ 0.3% (dry weight basis). FTIR analysis confirmed the
presence of characteristic amide bands A, I, and IlI. Differential scanning calorimetry (DSC) revealed a denaturation peak at 160.76°C, and thermogravimetric
analysis (TGA) showed three weight-loss stages with a total of 20.07%. Gel permeation chromatography (GPC) indicated a low molecular weight collagen
peptide (M, =492Da; M../M, = 1.02), suggesting high homogeneity. SEM images displayed porous and lamellar structures, while X-ray diffraction (XRD) showed
amajor peak at 26 = 7.5°, corresponding to the (002) plane of triple-helical collagen. Bioactivity analysis showed moderate antioxidant capacity (DPPH = 59%
at 1000ppm), but no antibacterial effect against Staphylococcus aureus. These findings suggest that tilapia fish scale, a low-cost aquaculture byproduct, can be
valorized into collagen peptide with promising applications in functional foods and cosmetic formulations.

Keywords: Antioxidant activity, collagen peptide, physicochemical properties, functional food, tilapia scales.

Trudng Dai hoc Cong nghiép Thanh phd Ho Chi Minh

Truong Dai hoc (ong Thueng Thanh phd Ho Chi Minh

3Viién Hai Duang hoc, Vién Han 1dm Khoa hoc va (6ng nghé Viét Nam
“Email: cuongdx@huit.edu.vn

Ngay nhan bai: 26/02/2025

Ngay nhdn bai stia sau phan bién: 22/5/2025

Ngay chdp nhan dang: 28/5/2025

Vol. 61 - No. 5B (May 2025) HaUl Journal of Science and Technology | 329



CONG NGHE

https://jst-haui.vn | P-ISSN 1859-3585 | E-ISSN 2615-9619

1. GIGI THIEU

Collagen la moét protein cau tric quan trong, chiém
khodng 30% téng lugng protein trong co thé dong vat, va
dong vai tro thiét yéu trong viéc duy tri d6 bén, tinh dan
héi va su toan ven ctia mé lién két [1]. Nhg dac tinh tuong
thich sinh hoc cao, kha nang phan huy sinh hoc va kich
thich tang sinh té bao, collagen ngay cang dugc Ung
dung réng rai trong thuc pham chic nang, my pham vay
hoc téi tao [2]. Mdc du da cé nhiéu nghién ctu st dung
phuong phap héa hoc (NaOH, H,0,, CH;COOH) dé chiét
xudt collagen tir da, xuong va vay ca, nhung cac nghién
clu nay thudng tap trung vao ca bién, cé gia tri kinh té
cao hoac collagen c6 trong lugng phan ti 16n, kho hap
thu. Han ché phé bién la hiéu suat chiét khong cao, cau
tric khong déng nhat, hodc thi€u danh gia téng thé dac
tinh sinh hoc va hinh thai vat ly. Dac biét, tai Viét Nam, cac
nghién ctu vé collagen tir ca nudc ngot nhu ca ré phi con
han ché, chu yéu dling & viéc xac dinh hiéu suat chiét, it
phan tich chuyén sau vé cau trdc phan ti (GPC), doé bén
nhiét (DSC, TGA) hay tiém nang ting dung thuc té. Do dé,
can co6 nghién ctu toan dién han dé khang dinh vai trd
cla collagen peptide tit phu pham ca nudc ngot trong
nganh thuc pham va my pham.

Hién nay, phan I6n collagen thuong mai dugc chiét
xudt tir da va xuang clia gia sic nhu bo va lon. Tuy nhién,
ngudn nguyén liéu nay dang d6i mat véi nhiéu thach
thic nhu nguy co lay truyén bénh (vi du: BSE), han ché vé
mat tén gido - van hda, va thiéu tinh bén vimg lau dai [3].
Diéu nay thuc ddy xu huéng tim kiém cac nguén collagen
thay thé c6 ngudn gdc tur sinh vat bién, dac biét 1a ti cac
phu pham thay san vén doi dao, it canh tranh vGi nguén
thuc phdm chinh va than thién véi moéi trudng [4].

Vay cd r6 phi (Oreochromis niloticus) 1a mét trong
nhimg phu pham phé bién ctia nganh ché bién thay san,
c6 ham lugng collagen cao va tiém nang (ing dung trong
cac san pham c6 gia tri gia tang [5]. Viéc khai thac
collagen tir ngudn nguyén liéu nay khéng chi gop phan
tan dung hiéu qua phu pham néng nghiép ma con phu
hop vGi dinh hudng kinh té tuan hoan, gidm thiéu 6
nhiém moi trudng [6]. Tuy nhién, dé ing dung hiéu qua
collagen tir vay ca ro phi, can c6 cac nghién ctu chuyén
sau vé diéu kién chiét xuat t6i uu, dac diém ly — héa va
hoat tinh sinh hoc cia sdn pham thu dugc. Dua trén co s&
d6, nghién ctu nay dugc thuc hién nham xay dung quy
trinh chiét tach collagen tir vay ca ré phi, dong thai danh
gia toan dién cac dac tinh hoa ly va hoat tinh sinh hoc
nham dinh huéng phat trién tng dung trong thuc pham,
my pham vay sinh [7, 8].
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Vay ca r6 phi dugc lua chon lam nguyén liéu cho
nghién ctru nay vi day la phu pham ré, dé thu gom, chiém
ty 1é I6n trong ché bién thay san noi dia, c6 ham lugng
collagen cao (5-7%) va cdu truc it béo, it protein tap - rat
phu hgp cho quy trinh chiét héa hoc. Khac véi cac ngudn
collagen tur ca bién hay gia stc, nguyén liéu nay c6 thé ho
trg chién lugc phat trién san pham chuc nang chi phi
thap, déng thai gop phan gidm thi€u 6 nhiém va thac day
kinh té tuan hoan trong nganh nong - thy san Viét Nam.

Vi vay, bai bao nay tap trung vé chiét xuat, dac diém ly
- héa va hoat tinh chéng oxy héa va khang khuan cda
collagen vay ca r6 phi.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu, héa chat va thiét bi

Vay cé r6 phi (Oreochromis niloticus) dugc thu thap tu
Hong Cam Seafood, Co. Ltd (tinh Ca Mau, Viét Nam). Ca
dugc c6 can nang trung binh 800 - 1200g/con. Sau khi lay
vay, nguyén liéu dugc rifa nhiéu lan bang nudc lanh dé
loai bé chat nhét va mau, sdy khé & 60°C trong 12 gid, sau
dé nghién nhé bang may nghién IKA A11 basic (DBuc), ray
2mm va bao quan trong bao bi hat dm.

Cac héa chat st dung bao gom: NaOH 99% (Merck,
Buc), H,0, 30% (Xilong, Trung Qudc), CH;COOH 99,8%
(Xilong), HCI 6N (Merck), Chloramine-T (Sigma), thudc thir
Ehrlich (Sigma), DPPH (Sigma). Tat ca déu la loai tinh khiét
phan tich (analytical grade).

Quy trinh nghién ctiu s dung cac thiét bi sau: may
nghién IKA A11 basic (Duic), may khudy tu gia nhiét Velp
AREX (Y), may ly tam lanh Sigma 3-30KS (D), tu sdy
Memmert (Buc), thiét bi FTIR (Nicolet iS5, Thermo
Scientific, My), DSC/TGA (TA Instruments Q500/Q2000,
My), GPC (Agilent PL-GPC 50), SEM (Hitachi S-4800), UV-
Vis (Jasco V-730, Nhat).

2.2. Chuan bi mau

Vay ca r6 phi sau khi so ché dugc nghién nhé va luu
trt kh6. Moi mé thi nghiém st dung 5 g mau vay ca kho.
Quy trinh chiét collagen bao gom ba budc: (1) X ly NaOH
dé loai protein phi collagen; (2) tdy mau bang dung dich
H,0,; (3) chiét collagen bang dung dich axit acetic.

2.3. B4 tri thi nghiém

Thi nghiém dugc thiét ké theo phuong phap "mot yéu
t6 thay déi" (One-Factor-At-a-Time - OFAT), trong d6 tiing
yéu té anh hudng dén hiéu suat chiét collagen dugc khao
sat riéng biét. Cac yéu t6 khao sat bao gom: néng do
NaOH trong khoang 0,1N dén 1,0N, thai gian xU ly tir 2
dén 5 gig, va ty 1&é dung moi/nguyén liéu tur 5:1 dén 15:1.
Déi vai giai doan tdy mau bang H,0,, thai gian xt ly dugc
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khao sat tir 0,5 dén 3 gid, véi cac ty 1é H,0,/nguyén liéu
tuong Ung la 5:1, 10:1 va 15:1. Qua trinh chiét bang axit
acetic (CH;COOH) cling dugc khao sat véi thai gian tu 6
dén 30 gio va cac ty |é axit/nguyén liéu tu 5:1 dén 15:1.
Trong méi diéu kién thi nghiém, thé tich dung dich dugc
diéu chinh tuong (ng véi khéi luong mau (vi du: 59
nguyén liéu ng véi 25 - 75mL dung dich), khudy bang
may khudy tur & toc dé 50 vong/phat. Dich chiét sau dé
dugc ly tam lanh & 8000 vong/phut trong 20 phut & 4°C,
tiép theo dugc déng lanh va sdy thang hoa bang thiét bi
lyophilizer (Labconco) dé thu nhan collagen peptide.
2.4. Phuong phap phan tich

Phan tich dinh luong: Hiéu suat va ham lugng
collagen dugc xac dinh théng qua phuong phap do nong
dé hydroxyproline bdng quang phé UV-Vis. Mau collagen
sau khi déng kho dugc thiy phan bang HCl 6N & 110°C
trong 18 - 24 gid nham giai phéng hydroxyproline tu do.
Sau d6, hydroxyproline phan ung véi chloramine-T va
thudc thar Ehrlich tao phic mau do dugc & budc séng
558nm. Ham lugng hydroxyproline dugc xac dinh dua
vao dudng chudn hydroxyproline, tir d6 tinh toan ham
lugng collagen bang hé s& chuyén déi (thudng st dung
7,14) [9, 10].

Phan tich dac tinh héa ly: Cau tric hdéa hoc cua
collagen dugc xac dinh bang phé héng ngoai bién doi
Fourier (FTIR) s dung thiét bi Nicolet iS5 (Thermo
Scientific, Hoa Ky), trong dai budc séng tir 4000 - 400cm™
VGi 64 1an quét/mau. Tinh chat nhiét va dé én dinh dugc
danh gia bang phan tich nhiét trong (TGA) va nhiét lugng
vi sai (DSC) trén thiét bi TA Instruments Q500 va Q2000
(Hoa Ky), véi diéu kién gia nhiét tir 25°C dén 500°C, t6c do
tang 10°C/phut trong méi trudng khi nito. Khéi lugng
phan tir va d6 phan tén clia collagen peptide dugc xac
dinh bang sac ky tham gel (GPC) st dung hé théng
Agilent PL-GPC 50 (Hoa Ky), cot PL Aquagel-OH 30, nhiét
do cot 40°C, dung moi NaNO; 0,1M, téc d6 dong chay 1
mL/phdt. Hinh thai bé mat sgi collagen dugc quan sat
bang kinh hién vi dién tt quét (SEM, Hitachi S-4800, Nhat
Ban) trén mau khé sau khi phi vang méng bang phuong
phép sputtering. Phé nhiéu xa tia X (XRD) dugc thu nhan
dé danh gia muc do két tinh va cdu trdc xoén ba dic
trung, thuc hién trén mau khé khong xur ly thém.

Phan tich dac tinh sinh hoc: Téng kha nang chéng
oxy héa (TAC) dugc xac dinh theo phuong phap
phosphomolybdenum [11]. Hoat tinh khi sat (FRAP)
dugc thuc hién theo phuang phap st dung chuan Fe** va
do quang tai budc song 595nm [12]. Kha nang bat géc tu
do DPPH dugc xac dinh tai néng dé mau 1000 ppm, phan
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ung trong 30 phut va do tai budc séng 517nm [13]. Hoat
tinh  khang khudn dugc kiém tra vdi  chdng
Staphylococcus aureus (ATCC 25923). Chang dugc nudi
cdy trong moi trudng dinh dudng NB & 37°C trong 24 gid.
Thi nghiém dugc thuc hién bang phuong phéap khuéch
tan dia vai c6c Oxford 6mm, st dung 50 L mau collagen
cho méi dia.

2.5.Phan tich dit liéu

Dir liéu dugc xr ly bang phan mém Microsoft Excel va
Minitab 18, két qua trinh bay dugi dang trung binh + dé
léch chuan (SD). Phan tich phuang sai (ANOVA) dugc s
dung d@é kiém dinh su khac biét gitia cac diéu kién khao
sat véi muc y nghia p < 0,05.

3. KET QUA VA THAO LUAN
3.1. Anh huéng cta diéu kién chiét dén hiéu suat va
ham luong collagen

Trong nghién ctiu nay, ba yéu t6 chinh dugc khao sat
nham danh gia anh hudng dén hiéu suat va ham lugng
collagen gém: n6ng dé NaOH, thai gian xt ly H,0, va thai
gian chiét bang axit axetic (CH;COOH). Mdi yéu t6 dugc
khéo sat riéng biét theo thiét ké mot yéu té thay ddi, véi
khdi lugng mau cé dinh 5 g va lap lai 3 1an dé dam béo do
tin cay thong ké.

Két qua thong ké mo ta cho thdy nong dé NaOH co
anh hudng ré rét dén hiéu suat thu hoi collagen. Gia tri
trung binh hiéu suat & cdc mic néng d6 0,1N, 0,3N, 0,5N,
0,7N va 1,0N lan luot 1a 52,4 + 1,8%; 65,1 + 2,1%; 77,9 +
2,3%; 71,0 = 1,9% va 64,2 + 2,0%. Phan tich ANOVA cho
thay su khac biét gitta cac nhom cé y nghia théng ké (p <
0,05), trong d6 muic 0,5N mang lai hiéu suat cao nhat,
déng thai khong lam suy giam cau truc collagen nhu cac
muc cao hon.

VGi yéu t6 thaoi gian xtr ly H,0,, hiéu suat chiét tang tu
57,3 +1,6% (0,5 gi®) dén 75,6 + 2,1% (2 gi®), sau dé giam
xuéng 70,2 + 2,0% (3 gi®). Phan tich phuong sai cling cho
thay su khac biét c6 y nghia gitta cdc nhém (p < 0,05). Thoi
gian xut ly 2 gi& la muic t6i uu, du dé loai bo tap chat ma
khong gay phan hay collagen.

Bang 1. Ham lugng collagen va cac yéu t6 tac dong trong qua trinh chiét

Anh huéng ctia diéu kién xi Iy NaOH Ién ham lugng collagen
Néng do NaOH (N) 0.25 05 075
'(12’/“[)'\;’/‘;“9 ollagen | 083006 | 7,1£0,14 [1,67£0,19
wongo | 1| 0| ]
'(12’/"[)\/\;;"?"9 olagen| 5 11036 |7,0420,41|41420,16] 418£0,22
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Ty 18 NaOH/NL (v/w) 5N 10/1 151
Ham lugng collagen

i 7,840,226 | 70,4 |7,15+0,26
(%/DW)

Anh hudng ctia diéu kién xi Iy H,0; 1én ham lugng collagen
Ndng dd H,0, (N) 4 5 6 7
Ham lugng collagen

: 7,1+0,32 | 6,93£0,1 {7,09+0,34(7,02+0,25
(%/DW)
Th.(?l gian xt Iy vdi H,0, 5 3 4 5
(gi0)
Ham lugng collagen

' 7,11+0,16 |7,13£0,11|7,06+0,29 | 7,13£0,22
(%/DW)
Ty 18 H202 /NL (v/w) 5N 10/1 151
Ham lugng collagen

' 7,06+0,27 |7,13£0,31| 7,1£0,36
(%/DW)

Anh huéng ctia diéu kién chiét bang CH;COOH
lén ham lugng collagen

Nong d6 CH;COOH (N) 0,5 1 15
Ham lugng collagen

' 4,82+0,14 |7,07+0,28|3,61+0,22
(%/DW)
Thai gian chiét véi

12 24 36

CH;COOH (gio)
Ham lugng collagen

; + + +
(%/DW) 6,26+0,32 | 7,1520,1 |3,45+0,34
Ty 1& CH3COOH (N)/NL 51 101 151
(v/w)
Ham lugng collagen

’ 7,07+0,16 |7,18+0,11|7,16£0,29
(%/DW)

D6i véi thai gian chiét bang CH;COOH, hiéu suat thu
hoi collagen dao dong tlr 60,2 + 1,7% (6 giG) dén 78,0 +
2,4% (24 gi0), trusc khi gidm nhe & muc 30 gio (76,5 +
2,2%). Gia tri p tur phan tich ANOVA nhé han 0,05 cho thay
thai gian chiét |a yéu t6 anh hudng dang ké. Thai gian 24
gi¢ mang lai hiéu suat cao nhat ma khéng lam tang chi
phi hodc gay suy gidm chat lugng san pham. Dudi té hgp
diéu kién phu hgp gom: NaOH 0,5N trong 3 gid, H,0, 4%
trong 2 gid, chiét bang CH;COOH 1N trong 24 gi& 6 4°C,
hiéu suat thu collagen dat 78,0 + 2,4% va ham lugng
collagen tuong Ung dat 7,2 + 0,3% so vdi khéi luong
nguyén liéu ban dau. Phan tich ANOVA, cho thay ca ba
yéu t6 ndng dé NaOH, thai gian xu ly H,0, va thai gian
chiét bang CH;COOH déu anh hudng c6 y nghia thong ké
dén hiéu sudt chiét collagen (p < 0,05). Kiém dinh hau
dinh Tukey HSD cho thdy hiéu suat thu dugc & (NaOH 0,5
N, H,0, 2 gi&, CH;COOH 24 giG) khac biét cé y nghia so véi
cac muc con lai (a = 0,05). Miic NaOH 0,5 N cho hiéu suat
77,9 +2,3%, cao hon rd rét so vGi cac ndng do khac. Tuong
tu, thoi gian x ly H,0, 2 gi& va chiét bang CH;COOH
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trong 24 gid lan lugt cho hiéu suat 75,6 +2,1% va 78,0 +
2,4%, déu cao hon dang ké so vai cac muc thap va cao
han trong pham vi khao sat. Chinh va céng su chiét xuat
collagen tu vay ca chép (Cyprinus carpio) bang dung dich
acid acetic, thu dugc hiéu suat 13,6% [14], Zhang va cong
su da t6i uu hoa qua trinh chiét collagen tirbong béng ca
tram (Ctenopharyngodon idella) va thu dugc hiéu suat toi
da 46,3% (tinh theo khéi lugng uét) [15]. Mac du hiéu suat
trong nghién ctu hién tai thap hon, két qua van cho thay
kha nang thu héi 6n dinh ti nguén phu pham vay cé rd
phi, gép phan khang dinh tiém nang phat trién cac san
pham collagen sinh hoc tit phu pham thay san.

3.2. Pac tinh héa ly cta collagen

Peak Table Results
Result Spectrum

102
100 1~ - : fou
®s
96
el -
2 A5 Tm Y
90 1441 S0c 1
- 83 !if‘ Txm f
‘ L 1652 O%om- 1 7 9Tcmm
8 L2 1
2 A Y
a2 01 Bom 1
80
[ A
;:' g om 1
73 1M1 $em
4000 3500 2000 2500 2000 1500 1000 500400
cm-1
Name Descripbon

I Sampie 722 By Administrator Date Wednesday, November 06 2024

Peak Table

Peak Number | X (em-1) vxn |
1 342254 85.95
[z [1652.00 87.78
E 1574.72 90.23
[4 144198 93.28
s [1123m 7589
6 1047.91 74.31
[7 875.74 93.47
[8 [60238 86.59
9 561.64 837
[10 |527.97 87.86

Hinh 1. Phd FTIR va dif liéu pho FTIR cda collagen chiét tir vy ca rd phi

Phé héng ngoai (FTIR) ctia mau collagen cho thay cac
bang hap thu dac trung tai nhiéu viing budc séng, phan
anh cau truc protein dac trung cla collagen. Dinh tai
3422,54cm™" dugc gan cho dao déng kéo dan ctia nhém
N-H (Amide A), c6 thé bi chéng lap véi dao dong cua
nhém O-H do lién két hydro hodc dé am con lai trong
mau, phan anh su hién dién cta céc lién két peptit. Binh
manh tai 1652,09cm™ tuong Ung véi bang Amide |, dai
dién cho dao dong kéo dan cua lién két C=0 trong khung
polypeptit - dac trung cho cdu trdc bac hai clia protein
nhu a-helix va B-sheet. Bén canh d6, dinh tai 1151,74cm™
biéu thi dao déng cua lién két C-O-C hodc nhém
ester/carbohydrate, cho thdy kha nang hién dién cuda
polysaccharide lién két véi collagen. Dao déng uén CH,
dugc xac dinh tai 1441,98cm™, phan anh cau tric mach
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bén ctia amino acid. Pinh tai 1074,97cm™ dugc gan cho
dao déng C-0, c6 thé dén tir cdc nhom hydroxyl va ether
trong polysaccharide hodac mucopolysaccharide. Bang tai
1127,93cm™ tuong (ng v6i Amide lll, dai dién cho dao
dong két hop gitta C-N va N-H uén cong trong chubi
peptit. Cac dinh nho hon tai 875,76cm™; 621,67cm™ va
581,64 cm™' phéan 4nh dao déng ngoai mat phdng ctia C-
H, bién dang vong va dao dong clia phosphate hoac cau
tric vong, cho thay kha nang ton tai cia cac amino acid
dac biét nhu proline hodac mét s6 tap chat vé ca. Cudi
cung, dinh tai 527,97cm™" dugc cho la dao dong bé khung
phan tl, dac trung cho cac hé phan t I16n nhu protein
(hinh 1).

Phé nhiét vi sai quét (DSC) clia collagen chiét xuat tur
vay ca ro phi cho thay ba vung hap thu nhiét dac trung.
Binh endothermic dau tién tai 80,01°C (AH = 36,763J/9)
phan anh su bay hoi clia nudc tu do va nudc lién két yéu.
Vai hap thu tha hai tai 133,29°C (AH = 3,966J/g) c6 thé lién
quan dén su bién tinh cuc b6 clia cac viing cau trac kém
én dinh. Binh nhiét chinh tai 160,76°C (AH = 13,02J/q), bat
dau tu khoang 150,11°C, dai dién cho qua trinh pha vé
hoan toan cau truc xoan ba dac trung cda collagen loai |.
Su phan b6 enthalpy theo tling giai doan phan anh mdic
nang lugng can thiét dé pha vé lién két hydrogen va peptit,
cho phép danh gia muc d6 6n dinh nhiét cia mau. Véi
nhiét dé bién tinh cao (~160,7°C), mau collagen cho thay
do bén nhiét t6t, phu hop cho cac ting dung trong thuc
phdm chuc nang, my pham va vat liéu sinh hoc (hinh 2).
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Hinh 2. Nhiét quét vi sai (DSC) clia collagen chiét tir vy ca r6 phi

Phan tich phS TGA cho thay collagen chiét xuat ti vay
ca ro phi trai qua ba giai doan mat khéi lugng chinh trong
qua trinh gia nhiét. Giai doan dau tién dién ra tu 38,94°C
dén 78,79°C, tuang Ung véi su bay hai cla nudc tu do
hoac nudc hap phu vt ly khéng lién két bén vai cau truc
collagen, gay ra muc mat khoi lugng khoang 2,85%. Giai
doan th hai, tir 113,93°C dén 157,29°C, phan anh su giai
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phong cla nudc lién két chat (bound water) va mét sé
nhém chuc dé bay hai nhu -COOH va -NH,, véi miic mat
khoi lugng udc tinh khoang 5,40%. Giai doan cudi cung,
trong khodng tir 161,50°C dén 185,06°C, la qua trinh phan
hiy manh mé nhat khi ciu tric xoan ba dac trung cla
collagen bi pha v& hoan toan, dan dén mat khéi lugng 16n
nhat, khoang 7,05%. Sau 200°C, mac du khong cé dinh rd
rét, dudng cong TGA tiép tuc gidam dan, phan anh qua
trinh phan hdy bén vimng hoac carbon héa clia cac thanh
phan con lai trong mau (hinh 3).

1511 20244 i0N2

Hinh 3. Nhiét trong lugng (TGA) clia collagen chiét tir vy ca rd phi

Mac du ba giai doan mat khéi lugng ban dau pht hgp
V@i cac dac trung nhiét hoc cla collagen, téng lugng khdi
lugng mat di chi chiém khoang 15,3%, cho thay lugng
chat khéng phan huay van chiém ty 1é cao (= 84,7% tai
500°C). K&t qua nay cho thdy mau cé thé con chua tap
chat vo6 co hoac mudi khoang kho phan hay. Day la han
ché ky thuat can dugc khac phuc trong nghién ciu tiép
theo thong qua céc budc xt ly loai ion hodc tinh sach sau
hon (vi du: thdm tach, kht khoang). Mac du vay, cac giai
doan mat khéi lugng dac trung trong khoang 100 - 200°C
van phan anh ding ban chat clia peptide c6 cau tric xodn
ba bi bién tinh mét phan.

Phan tich sdc ky thdm thiu gel (GPC) cho thay collagen
chiét xuat tir vay ca rdé phi cé khéi lugng phan tir trung
binh theo khoi lugng (M) 1a 492Da, trung binh theo s6
lugng (M,) la 484Da, va khéi lugng phan ti dinh (M,)
khoang 500Da. D6 phan tan M./M, dat 1,02 cho thay mau
c6 dé déng nhat rat cao vé kich thudc phan ti (hinh 4).
DPudng cong phan bd log(M) hién thi ré rang, déi xing,
phan anh qua trinh thay phan cé kiém soat, khéng tao ra
nhiéu phan doan bat thudng. Véi dac diém khéi lugng
phan ti thap va phan bé hep, sdn pham dugc xac dinh la
collagen peptide - dang collagen thiy phan phan ti thap,
khac biét ro rét so vdi collagen type | nguyén ven thudng
c6 My, tU 95 - 140kDa theo cac nghién ctu SDS-PAGE tu
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vay ca nudc ngot [14, 15]. Dang peptide c6 uu thé vuot
troi vé kha nang hap thu sinh hoc, dac biét phu hgp cho
cac Uing dung trong thuc pham chic nang va my pham.
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Hinh 4. Phan phai vi sai va tinh Iy khoi lugng phén i cta collagen

Hinh &nh hién vi dién t& quét (SEM) cua collagen chiét
xudt tir vay ca ro phi (Hinh 5a) cho thay bé mat vat liéu co
cdu trac khong déng nhat, gém cac manh dang tam va
khai lién két vimé. Mau co hién tugng két tu ting I6p, xen
ké vling réng va dac, phan anh dac tinh phan manh ctia
collagen sau xtt ly héa hoc. BE mat xuat hién nhiéu nép
gap, vi nut va 16 nho, cho thay su pha v& cau tric nguyén
sinh, nhung van gi dugc dinh hudng khong gian dang
soi dac trung cda collagen. Cac dac diém hinh thai nay
thudng gap trong collagen dugc chiét tach & diéu kién
axit yéu hoac nhiét d6 thap, va cé y nghia tich cuc doi véi
cac ung dung sinh hoc nhu tai tao mé, dan thudc hoac
lam vat liéu sinh hoc x6p. Tuy nhién, do ky thuat SEM chi
phan anh bé mat hinh thai chr khéng xéac dinh chinh xac
loai collagen (I, II, Ill...), nén viéc phan loai can dugc thuc
hién bang cac phuong phéap dac hiéu nhu SDS-PAGE, xac
dinh trinh tu acid amin, hodc phan tich protein dinh danh
[16]. Trong nghién ctu nay, phé nhiéu xa XRD cla
collagen chiét xuat tu vay ca ro phi ghi nhan mot dinh ro
tai 26 = 7,5°, tuong Ung véi khodng cach I6p d-spacing
khodng 1,17nm - dac trung cho mat phang (002) phan
anh cau tric xoan ba a-chain cta collagen type I. Su hién
dién ctia dinh nay ching té rang cdu tric bac hai van
dugc bao ton mét phan sau cac budc xt ly bang kiém, oxy
hoa va chiét axit. Ngoai dinh nay, phé khong xuat hién
thém cac pic nhiéu xa sac nét trong vung 10° - 80° (hinh
5b), phan énh tinh chat ban két tinh - thudng gap &
collagen peptide sau thay phan. Phé XRD clia mau vdi pic
tai 20 = 7,5° dugc danh dau ré, trong khi nén phé phéng
3 vung goc I6n xac nhan cau trdc gan nhu vo dinh hinh,
tuong déng vai nghién clu trudc [16, 17], cing ghi nhan
pic XRD & vung 7 - 8° khi phan tich collagen tu da va vy
ca, nhung khong c6 cac dinh phu do sy mat trat tu mang.
Dang cau trdc nay dugc xem la lgi thé trong cac iing dung
thuc pham chiic nang va my phdm nhd tang tinh hoa tan,
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sinh kha dung va kha nang hap thu qua tiéu héa hoac
biéu bi [16].
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Hinh 5. a) SEM 1um cda collagen; b) phé XRD ctia collagen
3.3. Pac tinh sinh hoc cuia collagen

Hoat tinh sinh hoc clia collagen peptide dugc danh
gia théng qua cac chi s6 phan anh kha nang chéng oxy
hoéa va khang khuan - nhiing tiéu chi quan trong trong
dinh hudng tng dung vao thuc phdm chic nang va my
phadm. Téng kha nang chéng oxy hoa (TAC) dugc xac dinh
theo phuong phap phosphomolybdenum, dat 0,27 +
0,013mg ascorbic acid/mL. Khd nang khi sat (FRAP)
thédng qua phan Ung Fe** — Fe®* dat 0,21 + 0,010mg
Fe’*/mL, cho thdy kha nang truyén dién ti dang ké - mét
trong nhiing ca ché chéng oxy hda chinh. Kha nang bat
g6c tu do DPPH & néng d6 1000ppm dat 59 + 4,72%,
phan anh hiéu qua loai bd g6c tu do & muc trung binh
kha. Cac gia tri nay tuong duong hodc cao hon mét sé
nghién cuu trudc vé collagen tir ca nudc ngot, khdng dinh
tiém nang sir dung collagen peptide ti vay ca ré phi nhu
mot nguén chat chéng oxy hda tu nhién. Tuy nhién, do
chikhao sat 8 mét nong d6 duy nhat, nghién cttu chua du
cd s& dé xac dinh gia tri ICs, hodc ECs, - cac chi s6 dinh
lugng chudn héa thudng dung dé danh gia muc d6 hoat
tinh sinh hoc. Bay la mét han ché da dugc nhan dién va
sé dugc mé rédng trong cac nghién cuu tiép theo véi phd
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ndng dé rong hon. Vé hoat tinh khang khuan, thirnghiém
vGi ching Staphylococcus aureus (ATCC 25923) bang
phuang phap khuéch tan dia khong ghi nhan dugc ving
Uc ché ro rét, cho thay collagen peptide khong cé tac
dung khang khuan dang ké & cac nong doé khao sat. Biéu
nay phu hgp véi co ché sinh hoc da biét, khi collagen ban
chat khéng phai la hop chat c6 dac tinh khang khuén
manh. Néu Ung dung trong bao quan sinh hoc hodac my
phdm c6 yéu cau khang khuan, can két hgp véi cac tac
nhan bé sung nhu polyphenol, peptide hoat tinh, hoac
tinh dau thién nhién. D{ liéu hinh anh minh hoa cho hoat
tinh sinh hoc chua dugc trinh bay trong nghién cttu nay
do khong ghi nhan dugc vung Uc ché ro rét trong thi
nghiém khang khuan va khéng thuc hién do phé UV-Vis
dinh tinh. Tuy nhién, cac chi s6 chéng oxy héa (TAC, FRAP,
DPPH) da dugc xac dinh bang phuong phap UV-Vis dinh
lugng, st dung chudn ngoai va lap lai ba lan, cho két qua
& muc 6n dinh va ¢ y nghia théng ké. Cac két qua nay
budc dau cho thay collagen peptide tur vay ca r6 phi cé
tiém nang chéng oxy hoa dang chu y, phu hop dé phat
trién cac san pham bé sung vi chat, thuc phdm chiic néng
va ché phdm cham séc da. Mac du khéng thé hién kha
nang khang khuan ré rét, collagen van duy tri cau trdc
type |, cé trong lugng phan t thap (492Da) va hinh thai
sgi sinh hoc, la nhiing yéu t6 quan trong cho kha nang
hap thu va tuong thich sinh hoc. Cac dac diém nay la co
s& khoa hoc viing chac cho viéc ting dung collagen trong
my pham tai tao da, chéng ldo hoa, cling nhu trong thuc
pham chuc nang gitp bé sung protein va hé trg stic khée
lan da. Hon nira, viéc tdn dung phu phdm vay ca dé san
xudt collagen sinh hoc gép phan thic day kinh té tuan
hoan va phat trién san phdm than thién moi trudng. Mot
han ché cta nghién ctu hién tai la chua phan tich thanh
phan kim loai ndng va cac chi tiéu an toan nguyén liéu
theo quy dinh clia Bo Y té. Cac phan tich nay sé dugc tién
hanh trong giai doan tiép theo nham hoan thién hoé so
Uing dung cutia san phadm collagen peptide vao linh vuc
thuc pham chiic nang va my pham.

Hinh 6. Collagen peptide
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4. KET LUAN

Quy trinh chiét collagen peptide tur vay cé ré phi da
dugc thiét 1ap dua trén khao sat anh hudng cua cac yéu
t6 don bién, cho hiéu suat thu hoi dat 78,0 + 2,4% va ham
lugng collagen 7,2 +0,3% so v&i nguyén liéu thé. Dudi
diéu kién khao sat phu hgp (xt ly NaOH 0,5N, H,0, 4%,
chiét bang CH;COOH 1N trong 24 gi& & 4°C), san pham
thu dugc la collagen peptide c6 khéi lugng phan ti thap
(M, = 492Da), v6i d6 dong nhat cao (Myw/Mn = 1,02). Phan
tich FTIR xac nhan su hién dién clia cac bang amide A, I va
[l dac trung clia cau tric collagen. PhS XRD va ditliéu DSC
cling thé hién dac diém nhiét va tinh thé phu hop vdi
collagen type I. Tuy nhién, do chua thuc hién SDS-PAGE
hoac phan tich acid amin, nén chua thé khang dinh chinh
thiic vé loai collagen. Vé hoat tinh sinh hoc, collagen
peptide cho thay kha nang chéng oxy héa & muc trung
binh théng qua cac chi s6 TAC, FRAP va DPPH, trong khi
khéng ghi nhan hiéu qud khang khudn r6 rét vdi
Staphylococcus aureus. Cac két qua nay cho thdy tiém
nang Ung dung cla collagen peptide tu vady ca ro6 phi
trong thuc phdm chuc nang, my pham va vat liéu sinh
hoc. Trong giai doan tiép theo, can b6 sung phan tich
ham lugng kim loai ndng, ICso va danh gia thém cac chi
tiéu an toan nguyén liéu theo quy dinh Bo Y t& dé€ huéng
téi Ung dung thuc tién. Nghién cru gép phan lam ré kha
nang tan dung phu pham thay san theo huéng sinh hoc
bén viing va cung cap dit liéu nén tdng cho phat trién sén
pham collagen c6 gia tri gia tang.
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