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CHIET TACH COLLAGEN VA HYDROXYAPATITE
TU VAY CA TRAM CO (CTENOPHARYNGODON IDELLA)
VA VAY CA TROI (LABEO ROHITA HAMILTON)

EXTRACTION OF COLLAGEN AND HYDROXYAPATITE FROM CTENOPHARYNGODON IDELLA
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TOMTAT

Collagen va hydroxyapatite (HAp) la hai hgp chat c6 nhiéu (ing dung quan trong trong cac linh vuc nhu y sinh, cdng nghé thuc phdm va vat liéu sinh hoc.
Trong nghién cGu nay, chiing toi da khao sat qua trinh chiét tach collagen va HAp tir vay cla hai loai ca nudc ngot: ca tram cd (Ctenopharyngodon idella) va ca
trdi (Labeo rohita). Ca hai loai vay ca dugc ap dung quy trinh x( Iy héa hoc tuong tu nhau dé loai bo protein phi collagen, thu hdi HAp va chiét xuat collagen 6
25°C. Collagen thu dugc tir hai loai véy ca dugc danh gid bang cac phuong phap FTIR, SEM va EDX. Két qua cho thdy hai loai collagen c6 dac diém héa ly tuong
ddng, mac du hiéu sudt thu HAp va collagen cd mdt chit khac biét. Theo d6, vay ca trdm cd cho hiéu sut collagen cao hon (1,80 = 0,003%) so vdi vy ca troi
(1,55 +0,002%), trong khi vay ca trdi cho hiéu sudt HAp cao hon (33,5 + 1,4% va 29,2 + 0,7%). Két qua nghién c(fu cho thay vay ca trdm ¢d va vay c trdi, von
la phu pham thutng bi bd di khi ché bién ca, [a nguén nguyén liéu tiém nang dé san xuat collagen va HAp.

Tirkhéa: (d trdm cd, cd trdi, Ctenopharyngodon idella, Labeo rohita, collagen, HAp.

ABSTRACT

Collagen and hydroxyapatite (HAp) are two compounds with numerous important applications in fields such as biomedical science, food technology, and
biomaterials. In this study, the extraction of collagen and HAp from the scales of two freshwater fish species: grass carp (Ctenopharyngodon idella) and rohu
(Labeo rohita) was investigated. Similar chemical treatment procedures were applied to both types of fish scales to remove non-collagenous proteins, recover
HAp, and extract collagen. The obtained collagen was analyzed using FTIR, UV-Vis, SEM, and EDX techniques. The results showed that both types of collagen
exhibited similar chemical characteristics, although differences were observed in extraction yields. According to the research, grass carp scales produced more
collagen (1.8 £ 0.003%) than rohu scales (1.55 = 0.002%), while rohu scales yielded a higher amount of HAp (33.5 % 1.4% vs. 29.2 + 0.7%). The research
results indicated that grass carp and rohu fish scales, which are commonly discarded as by-products during fish processing, represented promising raw materials
for the production of collagen and hydroxyapatite (HAp).

Keywords: Grass carp, rohu, Ctenopharyngodon idella, Labeo rohita, collagen, HAp.
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1. GIGI THIEU

Collagen la loai protein chiém ty lé cao trong cac mo
lién két clia sinh vat nhu da, xuang, gan va day chang [1].
Trong khi dé, hydroxyapatite (HAp) la khodng chat véi
coéng thic Caio(PO4)s(OH),, ¢d cau tric giéng véGi xuong va
rang ngudi, dugc Ung dung rong rai trong y sinh, dac biét
trong linh vuc cay ghép xuong va nha khoa. Viéc t6i uu héa
khai thac cac nguén nguyén liéu thay thé tir phé pham
thay san la xu hudng nghién ctu tién tién nham giam chi
phi nguyén liéu, tang hiéu qua st dung tai nguyén.

Vay ca la nguén collagen loai | tu nhién két hop vdi
HAp, tao nén mot vat liéu sinh hoc bén chac. Khi dugc
thay phan thanh collagen peptide, cac phan td tré nén
siéu nhd, dé tham thau sau vao da va mang theo ham
lugng cao céac acid amin thiét yéu nhu glycine, proline va
hydroxyproline. Nho d6, collagen peptide tu vay ca
khéng chi gitp cai thién do am, dé dan héi ma con lam
cham qua trinh hinh thanh nép nhan, mang lai lan da san
chac va tuoi tré. Mac du khé chiét xuat han collagen tirda
¢4, nhung véi nhiét dé bién tinh gan bang nhiét dé co thé
(40,1°C), collagen vay ca thé hién hoat tinh sinh hoc vuot
troi va tiém nang Ung dung cao trong linh vuc cham séc
davaysinh [2].

Ca tram c6 Ctenopharyngodon idella (C. idella) la loai ca
ban dia vung Bong A, dugc nuéi phé bién tai Trung Quéc,
Viét Nam, An D6 va nhiéu quéc gia Pong Nam A [3-5].
Chung c6 t6c d6 sinh trudng nhanh, dé nudi va thic an
chu yéu la thuc vat thay sinh [6]. Ca tréi Labeo rohita
Hamilton (L. rohita), con goi la ca tréi An Do, 1 loai ca nudi
nudc ngot quan trong tai An Do, c6 gia tri kinh té cao [7-
9]. Ca tram c0 va ca troi dugc ua chudng 4 thi trudng Viét
Nam do thit cé trang, thom ngon, it xuong dam, gia thanh
hop ly, phu hop véi khau vi da s6 ngudi tiéu dung [10].
Ngoai ra, hai loai ca nay c6 kha nang thich nghi t6t vai
nhiéu diéu kién ao hé, dé nuéi, it dich bénh va thai gian
sinh trudng nhanh, gitip néng dan t6i uu chi phi va tang
hiéu qua kinh té trong mé hinh nudi trong thay san [11].

Theo mét s6 mo hinh thuc té, nang suat nudi ca tram
c6 dao dong khodng 10 - 20 tan/ha [12], trong khi ca troi
thudng dugc nudi xen canh vdi san lugng thap hon, trung
binh tir 0,5 - 1 tan/ha tuy diéu kién cham séc [13]. Hién
nay chua c6 théng ké toan quéc chinh thic, tuy nhién
lugng vay ca dugc udc tinh chiém khoang 1 - 2% trong
lugng co thé ca [14]. Nhu vay, véi moi tan ca thu hoach,
c6 thé thu dugc tir 10 dén 20kg vay ca, tao nguén nguyén
liu tiém nang cho cac nghién ctu tai ché va san xuat san
phdm gia tri gia tang nhu collagen, gelatin, hodc HAp [14-
16]. Viéc tan dung phé& pham nay khéng chi giup nang
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cao gia tri clia cac loai ca ma con gop phan lam giam 6
nhiém méi truong.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu vay ca

Vay ca trdm co6 (C. idella) va vay ca troi (L. rohita) dugc
thu thap ti cac cho trong khu vuc quan Bac Tu Liém. Sau
khi thu gom, vay ca dugc rira bang nudc sach, sau doé rlta
lai bang nudc cat, dé rao va bdo quan trong ngan da ta
lanh. M3u tiéu ban vay ca tram co va ca tréi dugc luu tri
tai Nha B5 - Khoa Cong nghé Hoéa - Trudng Pai hoc Cong
nghiép Ha Noi.

2.2, XU ly vay ca thu HAp va collagen

Vay ca dugc x( ly theo cac budc cai tién dya trén quy
trinh da dugc cong béd bdi cac nhom nghién clu cua
Akkasit Jongjareonrak [16] va Nguyén Thuy Chinh [17].

2.2.1. Xtr ly kiém loai protein phi collagen

Thanh phan phi collagen trong phu phdm ca bao gém
lipid, khoang, sac t6 va protein khéng phai la collagen.
Tuy theo thanh phan héa hoc cla tiing loai nguyén liéu
ma ap dung cac phuong phap xt ly khac nhau. Co s& dé
lua chon dung dich NaOH x ly phi collagen trén vay ca
trdm co/vay ca tréi la dung dich NaOH c6 kha nang loai
bo cac protein khéng phai la collagen, lipid va khoang
trén vay ca. Trong nghién ctu nay, 20g vay ca méi loai
dugc ngam trong dung dich NaOH néng do 0,5M, ti 1é thé
tich dung dich/ khoi lugng vay ca (v/w) la 15/1, thai gian
ngam la 24h & nhiét dé phong (25°C).

2.2.2. Xurly acid thu hydroxyapatite (HAp)

Vay ca tram cd/ vay ca tréi sau khi da loai bo protein
phi collagen, chat béo, tap chat dugc rlra sach véi nudc
cat téi pH = 7. Ngam vay ca trong dung dich acid HCI 1M
véi ti 1é dung dich/nguyén liéu la 10:1 (v/w) trong 30 phut
& nhiét dd phong 25°C dé loai bé HAp. Loc tach vay thu
dugc dung dich acid chia HAp.

Cho tur tir NaOH khan vao dich loc d&n pH=10- 11 dé
két tia HAp dudi dang bét mau trang. HAp thu dugc
bang cach loc trén phéu loc gan véi bom hit chan khéng,
sau d6 dugc rita bang nudc cat dén pH trung tinh. Sau dé,
loc HAp trén giay loc, sdy khé & 150°C trong 12 gid thu
dugc bot HAp khé. Hiéu suat thu HAp dugc tinh theo
cong thuc dudi day:

Map (9)

Hiéu suatthu HAp (%) = x 100

rnvéy ca (9)
2.2.3. Chiét tdch collagen bdng dung dich acid

Vay cd thu dugc sau khi loai HAp dugc dem di rifa sach
vGi nudc cat lanh dén pH = 7. Ngam vay trong dung dich
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acid CH;COOH 0,5M vdi ti 1é dung dich/ nguyén liéu la
10:1 (v/w), khudy lién tuc trong 24 giG & nhiét dé phong
25°C, téc dd khudy 500 vong/phut dé chiét collagen. Loc
tach vay ca thu dugc dich chiét acid cda collagen.

2.2.4. Két taa va tinh ché collagen

Ngam dich chiét trong nudc da cho dén khi dat nhiét
do 4°C. Cho tu tur lugng muéi an NaCl vao dich chiét
collagen da dugc lam lanh tGi khi néng dé muéi dat
khoadng 2M dé collagen két tla béng trang va néi lén trén
mat dung dich. D€ yén khodng 30 phut cho collagen két
tda hét, sau do lay phan két ta béng cho vao ly tam, loai
bé phan dung dich dé thu collagen thé. Collagen thé
dugc tinh ché bang cach hoa tan vao dung dich
CH3COOH 1M cho dén khi tan hoan toan, ti€p tuc lam
lanh dung dich collagen, sau d6 cho mudi vao dé két tua,
ly tam két tha dé thu collagen. Qua trinh tinh ché dugc lap
lai 3 1an, két qua thu dugc collagen tinh ché.

2.2.5. Thdm tich collagen tinh ché

Collagen tinh ché dugc cho vao tui tham tich (cut off
10 kDa), ngam trong dung dich CH;COOH 0,1M c6 khuay
tu trong 24h & nhiét dé phong, sau dé tiép tuc ngam
trong nudc dé ion c6 khudy tu trong 24h & nhiét do
phong, thay dung dich ngam sau méi 2 - 3h. Collagen sau
khi thdm tich dugc cho vao dia petri va dong kho trén
may dong kho Eyela freeze dryer FD550P (Tokyo Rikakikai
Co., Ltd., Japan) dé€ thu collagen khé. Hiéu suét thu
collagen dugc tinh theo cdng thuc dudi day:
Mcoliagen tinh ché (g)

= x 100
Myay ca (9)

Hiéu suat thu
collagen (%)
2.2.6. Xirly s6 liéu

Moi qua trinh thi nghiém d6i véi mot loai vay duogc lap

lai 5 1an. Cac s6 liéu nghién ctu dugc biéu dién duédi dang

X+SD, xtly théng ké theo thuat toan théng ké thich hop

bang phan mém Microsoft Excel 2010 va SPSS 22.0. Su
khac biét c6 y nghia théng ké véi p < 0,05.

2.3. Nghién cttu hinh thai cau truc va mét sé tinh chat
héa ly cia collagen

2.3.1. Phd héng ngoai bién déi Fourier (FTIR)

Phé hong ngoai bién déi Fourier (FTIR) dugc thuc hién
bang may quang phé Tensor 27 (Bruker, Duc) tai Vién Hoa
hoc - Vién Han lam Khoa hoc va Cong nghé Viét Nam. Bo
hap thu dugc phan tich trong khodng s6 séng tur 4000 -
400cm™ véi dd phan gidi 2cm™. Méi phé dugc thu nhan
bang cach trung binh 32 lan quét & ché dé hap thu.

2.3.2. Kinh hién vi dién tir quét (SEM)

Phan tich SEM giup danh gia cau tric vimo, do xép va
hinh thai sgi collagen sau khi chiét tach, tir dé cung cap

Vol. 61 - No. 5B (May 2025)

thong tin quan trong vé cau trdc hinh thai va su lién két
gilta cac sgi collagen. Hinh thai bé mat cla cac mau
collagen dugc quan sat bang kinh hién vi dién ti quét
phat xa trudng (FESEM, S5-4800, Hitachi, Nhat Ban) tai Vién
Khoa hoc Vat liéu - Vién Han lam Khoa hoc va Céng nghé
Viét Nam.

2.3.3. Phé tdn xa ndng luong tia X (EDX)

Ky thuat EDX thudng dugc tich hop trong kinh hién vi
dién t& SEM, cho phép phan tich déng thsi hinh thai va
thanh phan héa hoc ctia mau collagen. Phd EDX gitp xac
dinh su c6 mat va ham lugng clia cdc nguyén té nhu C, N,
O, P, Ca,..., qua d6 danh gia muc dé tinh khiét hoac
khoang héa cua collagen chiét tach. Phé EDX dugc thuc
hién bang dau do Horiba 7593-H (Kyoto, Nhat Ban) tich
hgp trong hé théng kinh hién vi dién tir quét phat xa
truong (FESEM) thuc hién tai Vién Khoa hoc Vat liéu - Vién
Han lam Khoa hoc va Cong nghé Viét Nam.

3. KET QUA VA THAO LUAN
3.1. Hiéu suat thu collagen va HAp

Vay ca tram co (C. idella) va ca tréi (L. rohita dugc xu ly
theo cung moét quy trinh hoa hoc, bao gém cac budc lam
sach, loai protein phi collagen, khir khoang thu héi HAp,
chiét xuat collagen. Collagen tir ca la nguén nguyén liéu
c6 gia tri cao trong thuc pham, my pham va y dugc,
nhung lai dé bi bién tinh do cau truc khéng én dinh dudi
tac dong cda nhiét. Collagen tu ca nhiét ddi c6 nhiét do
bién tinh cao hon ca nudc lanh, chd yéu nhd vao ham
lugng hydroxyproline cao hon, gilp cling ¢é cau tric
xo0dn ba [2, 18].

Quy trinh chiét xuat truyén thong & 4 - 8°C giup gilt
nguyén cdu tric collagen, nhung di kém la chi phi nang
lugng va thiét bi lam lanh cao [2, 19]. Déi véi vay ca - mot
cdu tric bao gém keratin va collagen dugc bao boc
trong nén hydroxyapatite - qua trinh chiét xuat collagen
doi hoi budc khir khoang bang acid dé pha vé lién két
keratin va giai phong collagen. Viéc xtr ly acid can dugc
thuc hién da lau dé€ dam bao hiéu qua ma van duy tri
dugc cdu trac phan t collagen. Dac biét, cac bao cao
gan day chi ra rang viéc chiét xuat & nhiét dé phong (20
- 30°C) la kha thi va khéng lam suy gidm chat lugng
collagen. Hiéu suat chiét xuat tang ro rét khi nhiét do
tang tur 5°C dén 20°C, tuy nhién bat dau giam khi nhiét
do vugt ngudng nay [2, 19].

Trong nghién cdu nay, collagen tu hai loai vay ca da
dugc chiét tach thanh céng & nhiét dé phong 25°C. Hiéu
suat thu collagen va HAp ti méi loai vay ca dugc trinh bay
trong hinh 1 duéi day:
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Hinh 1. Hiéu sudt thu HAp va collagen tir vay ca trdm cd/ ca troi

Theo két qua khao sat, hiéu suat thu collagen turvay ca
trdm c6 dat 1,80 + 0,003% va tir ca troi 1a 1,55 + 0,002%,
phu hop véi khodng gia tri thu nhan collagen tu vay ca
nudc ngot dugc codng bd trong cac nghién clu trudc [16,
18]. Hiéu suat thu HAp tur vay ca tram cé va ca troi dat cac
gia tri lan lugt 29,2 + 0,7% va 33,5 + 1,4%. Nhu vay, hiéu
suat thu collagen turvay ca tram co cao hon, trong khi vay
ca troi cho hiéu suat HAp I6n hon. Két qua nghién ctu cho
thay vay ca tréi va vay ca tram co la nguén nguyén liéu tu
nhién tiém nang dé thu HAp va collagen.

3.2. Hinh thai cau tric va mét sé dac trung héa ly cia
collagen chiét tach tirvay ca

PhS FTIR cda hai loai collagen chiét tach tirvay ca trdm
6 va vay ca troi déu thé hién cac dinh hap thu dac trung
cla cac nhém chc trong cau truc protein, dac biét la cac
nhém chuic lién quan dén chubi peptide. V&i mau
collagen tur ca tram cd, dinh hap thu manh tai 3443,46cm
T dugc gan cho dao déng kéo gian N-H (amide A), trong
khi dinh hap thu tai 1633,24cm™ dac trung cho dao dong
kéo gidn clla nhém C=0 (amide I) - mot tin hiéu quan
trong culia cdu tric xodn ba dac trung trong collagen. Cac
dinh hap thu tai 1555,23cm™ (amide Il) va 1248,82cm™
(amide lll) 1an lugt thé hién dao ddng udn N-H va kéo gian
C-N, phan anh lién két néi phan ti trong chubi
polypeptide. K&t qua nay kha tuong déng véi phé IR cla
collagen dugc bao cao bai nhém nghién cu cia Nomura
[2] va Muyonga [20].

Amide | ctia chubi xodn ba collagen thudng xuat hién
6 khoang1650cm™ (d6i véi a-helix thuong & 1650 -
1660cm™), nhung trong collagen dang chudi xoén ba, do
lién két hydro &n dinh han, nén dinh amide | dich chuyén
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xuéng vung thap hon, khoang 1635 - 1640cm™ [1]. Ti lé
gitta cudng dé hap thu ctia amide Il (1240cm™) va dao
dong udn clia nhom CH; (tai s6 song 1450cm™) thudng
dugc st dung dé danh gia tinh toan ven ctia chudi xodn
ba [21, 22]. Trén phé IR cla collagen ca tram co, ti lé
(Cudng d6 hap thu ctia Amide Ill) / (Cudng dé hap thu ca
nhom CH, tai 1450cm™) > 1,0 cho thay cau trdc chudi
x0an ba dugc bao ton tét.

Trong khi d6, phé FTIR clia collagen tir ca trdi ciing cho
thay cac dinh hap thu tuong tu: 3442,05cm™ (amide A);
1649,10cm™ (amide 1); 1539,17cm™ (amide 1) va
1222,56cm™" (@amide Ill). Tuy nhién, cudng dé va d6 sac nét
cla cac dinh hap thu nay cé xu huéng thap hon so véi
mau collagen cé trdm c6. Nhu vay, dua vao phé FTIR ¢
thé thay collagen ti ca trdm c6 c6 ham lugng collagen
cao hon va it lan tap han so véi mau collagen ti ca troi.

—Catrdm co

103 —Catroi

9%

2954,9248

1649.10car*

Wavenumbers (cm™)

Hinh 2. Phd IR cda collagen tir & trdm ¢d va cé troi

Ké&t qua SEM cuia collagen chiét tach tur vay ca tram co
cho thdy collagen ¢6 cau trac dang sgi nho, kha min va
dong nhat, kich thudc sgi manh, dugc xép theo chiéu doc
tao thanh bé sgi

Tap 61- S0 5B (5/2025)



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

5 N
3 g TS o {
2 ~ -
2 5 7
'

IMS-NKL 5.0kV 6.1mm x1.00k SE

%

MS-NKL 5.0kV 6. 1mm x20.0k SE(M)

IMS-NKL 6.0kV 6.1mm x60.0k SE(M)
Hinh 3. Anh SEM clia collagen ca trdm cd

G d6 phong dai thap (500 lan, thang do 100um),
collagen thé hién mot mang ludi x8p, lién két cao véi cac
khoang tréng cé kich thudc khac nhau. G d6 phéng dai
cao hon (1000 lan, thang do 50um), cac sgi collagen
riéng |é trd nén roé rang, hinh thanh mét mang luéi sgi
c6 t6 chiic v6i bé mat nhan va cac lién két chat ché, thé
hién d6 bén co hoc va tinh linh hoat. § d6 phéng dai cao
(20.000 lan va 60.000 lan, thang do 2um va 500nm) cho
thdy su sap xép chat ché va bé mat min, chiing to do tinh
khiét cao.
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mm x500 SE(M)
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Hinh 4. Anh SEM cla collagen c troi
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Anh SEM cuia collagen c4 tréi ciing cho thay cau tric
dang mang luéi 3D, x6p I6n dac trung cla collagen dong
kho. G d6 phong dai thap (500 1an, thang do 100um va
1.000 lan, thang do 50um), bé mat mau thé hién cau tric
x0p, dang mang ludi ba chiéu véi cac khoang réng 1én
khong déng déu. Cau tric nay gidp duy tri dé xép cao,
thuan lgi cho su khuéch tan chat. 3 d6 phong dai cao
(5.000 lan, thang do 10um va 10.000 lan, thang do 5um),
bé mat mau cho thay cau tric mang méng, lién tuc, co
cac nép gap nhe va khéng xuat hién 16 x6p ré rang.

Két qua do phé EDX xac dinh thanh phan nguyén té
cho thay su tuong dong vé thanh phan nguyén té cla
collagen thu dugc tir vay hai loai ca. Theo d6, phan tram
khoi lugng cac nguyén té C, O, N, S theo trat tu nhu sau:
C > 0> N> S va khéi lugng ba nguyén t6 C, O, N chiém
t&i hon 99% tong khéi lugng collagen (bang 1). K&t qua
nghién ctu thé hién sy tuong déng vé thanh phan
nguyén t6 cla collagen tur cac ngudn ca nuéc ngot khac
[16, 23].

m T T
o 1 2 3 4 =)
ull Scale 4534 cts Cursor: 12.099 ke (2 cts)

(b)

Hinh 5. Phd EDX cta (a) Collagen cé tram ¢d, (b) Collagen cé troi
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Bang 1. Thanh phén nguyén td cla collagen ca trdm c6 va collagen ca trdi

Nguyén fé tram cd _ Ca troi
15 % Khéi % Nguyén % Khoi % Nguyén
lugng o lugng i
C 53,04 59,45 55,49 61,91
N 9,68 9,31 9,28 8,87
0 36,98 31,12 34,56 28,95
S 0,22 0,09 0,48 0,20
a 0,08 0,03 0,19 0,07
Tong 100,00 100,00 100,00 100,00

Trong ca hai loai collagen, nguyén t6 C chiém ti 1& I6n
nhat v6i phan tram khoi lugng trong collagen ca tram cé
va collagen ca tréi lan lugt la 53,04 va 55,49%. Trong
collagen cé tréi, phan tram khéi lugng nguyén t6 S la
0,48% cao hon moét chat so véi collagen cé tram co
(0,22%). Ham luong S dao déng tur 0,22% dén 0,48%, cling
tuong tu véi nghién cu cda Chuaychan va cong sy [24].
Su ton tai clia nguyén t6 S & ca hai loai collagen cho thay
su ton tai cla cysteine - mot protein chia luu huynh nam
trong g6c C-SH, day la mot géc acid c6 tac dung khir hoa,
tiéu diét cac goc tu do.

4, KET LUAN

Nghién ctu nay thanh cong chiét tach collagen va
HAp ti vay cé trdm cé va vay ca troi & diéu kién nhiét do
phong 25°C vai hiéu suat thu collagen lan luot la 1,80 +
0,003%; 1,55 + 0,002% va hiéu suat thu HAp lan luct la
29,2 + 0,7%; 33,5 + 1,4%. T két qua nghién cliu c6 thé
thay vay ca tram cé va vay ca troi la nhitng ngudn nguyén
liéu tiém nang dé chiét tach collagen va HAp, dong thai
cling giup so sanh tiém nang thu hoéi collagen va HAp
gilta hai nguon vay ca. Ca hai loai collagen dugc danh gia
mot s6 tinh chat héa ly dua trén cac phuong phap FTIR,
kinh hién vi dién ti quét SEM va EDX, két qua cho thay
thanh phan nguyén t6 cta hai loai collagen kha tuong
déng. Tuy nhién phd IR clia collagen cé trdm cé cho thay
cac dao dong dac trung clla cdc nhédm chiic amide cé
cudng dé 16n hon va dé sac nét hon so vai collagen ca
troi, cho thdy chat lugng collagen t6t hon. Day la co s&
quan trong trong viéc chon lua nguyén liéu phuc vu cac
nghién cuu tiép theo.

LGOI CAM ON

Cong trinh nay dugc su hé trg kinh phi cta dé tai
nghién ctu khoa hoc cap Trudng Pai hoc Céng nghiép Ha
Noi: “Nghién ctu chiét tach, tinh ché collagen va collagen
thay phan turvay ca trdm co/ca troi dinh hudng ting dung
trong my phdm”, ma s6 31-2023-RD/HD-DHCN.
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