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TOM TAT

Hydroxyapatit (HA) la thanh phan chinh trong xwong va rdng ciia con nguoi. Trong nghién ciru nay, HA
duge tach tir xwong cd chém (Lates calcarifer), cd diéu hong (Oreochoromis sp.) va cd ré phi (Oreochoromis
niloticus) bang phirong phdp sir dung enzym cho qud trinh tién xir Iy phé liéu cd truée khi tién hanh xir [y nhiét.
Két qua cho thdy, cdc méu dirge xir Iy bang enzym sé rit ngdn dwoc thoi gian xir Iy nhiét dé thu hoi san pham
HA. Dit liéu phan tich TEM va XPS cho thdy, mau HA thu dwoc tir xwong cd diéu hong sau khi xi 1y phé liéu
cd véi enzym Alcalase ¢ 70°C trong 10 gior va nung xwong thé ¢ 700°C trong 60 phiit c6 d¢ két tinh va dg xop
cao Vi kich thuée hat trong khodang 30 — 50 nm. Phwong phdp nay cé thé dwge dp dung dé thu nhdn dong thoi
xuong cd thé phit hop dé diéu ché HA cimg véi dich thity phéin protein va lipid tir phé liéu ca tién t6i mét qui
trinh san xudt khong chat thai. Ddy ciing la qui trinh c6 tiém nang va c6 thé trién khai san xudt ¢ qui mé 1on.
ABSTRACT

Hydroxyapatite (HA) is a maine component of human bone and teeth. In this study, HA was prepared
from three fish bones including Barramundi (Lates calcarifer), Red Tilapia (Oreochoromis sp.) and Tilapia
(Oreochoromis niloticus) by using an enzyme (Alcalase) for pre-treatment of fish by-products. The results
showed that the reaction time could be reduced by pretreatment using enzyme. The TEM images and XPS
spectra indicate that HA samples from Red Tilapia bones treated with Alcalase at 70°C for 10 h and calcined
at 700°C for 60 min have a high crystillinity and porosity with a particle size of 30 — 50 nm. This process can
be applied for obtaining raw fish bones as well as protein hydrolysate and lipid from fish by-products forward
a zero-waste approach. It is also a potential process for large-scale production.

TU KHOA: Nanohydroxyapatite, xwong c4, phuong phap xir Iy enzym, phé liéu thity san

I. PAT VAN PE

Hydroxyapatit (hay con duogc goi la canxi
hydroxyapatit, HA) c6 cong thitc phan ti la
Cas(PO4)3(OH) hay Ca1o(PO4)6(OH)2. Trong
co thé nguoi va dong vat, HA chiém dén 65 —
70% khbi lugng ctia xwong va gan 99% khbi
lugng cua rang [1-3]. HA da va dang duogc
nghién ctru rong rai do ¢6 cac tinh chat quy gia
nhu hoat tinh va kha nang tuong thich sinh hoc
cao véi té bao va mo, tao lién két truc tiép véi
xuong non dan dén sy tai sinh xwong nhanh ma
khong bi co thé dao thai [3]. Mat khac, HA 1a
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dang canxi photphat dé hap thu nhit ddi voi co
thé con nguoi do co ti 1& Ca/P gin dung nhu
trong xuong va rang cua nguoi [4]. Trong thuc
té, viéc nghién ctru va str dung vat liéu sinh hoc
HA v6i muc dich thay thé va stra chira nhiing
khuyét tat ciia xuong do bénh Iy va tai nan ngay
cang rong rai [5-7].

HA c6 thé thu duoc theo 2 cach: (i) tong
hop nhén tao tir hop chat chira canxi va pht-
pho, (ii) thu nhan tir cdc ngudn ty nhién nhu
mai muc, san ho, vo trung, da voi, vady ca va
xuong ca [8-10]. Mdi phuong phap san xuat
néu trén c¢6 nhitng wu va nhuoc diém riéng.
Dbi véi phuong phap tong hop tir cac hoa chat
thi san phém HA ¢6 thé duoc tao ra voi nhidu
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hinh dang va kich thudc khac nhau tuy thudc
vao didu kién phan tng. Mic du vay, cach nay
doi hoi phai tién hanh budc tinh ché dé loai bo
céc chat phan tng con du va san pham phy,
néu khong s& anh huong dén chat luong cua
san pham va c6 thé tac hai voi dbi tugng st
dung. Trong khi d6, phuong phap thu nhén tr
cac nguon ty nhién thi san pham thuong chi co
dang hinh cau hodc hinh que. Tuy nhién, san
pham HA lai c6 do tinh khiét cao, d6 x6p cao
va d¢ tuong thich sinh hoc lon. Do d6, thu nhan
HA tir cac ngudn ty nhién duoc quan tim va
nghién ciru nhiéu.

Trong nghién ctu trude day, phuong phap
xu Iy nhiét duoc s dung dé thu nhan HA kich
thudc nano tir xuong ca chém (Lates calcarifer)
va ca troi An Do (roho labio) [9,10]. Pay la
phuong phap thu nhén hat HA nano tir xuong
c4 dat hiéu suét thu hoi cao. Tuy nhién, phuong
phap nay doi hoi xt 1y nhiét theo hai giai doan,
dan toi tiéu hao nang luong khi tién hanh san
xuit & quy md 16n. Ngoai ra, mot luong 16n
protein co trong phé liéu ca chua dugc thu
nhan, din dén ling phi tai nguyén. Do vy,
trong nghién ctru nay, phé lidu ca duoc thiy

Phé liéu ca

Dich long

phan bing enzym sé& thu dugc dich thuy phan
protein va xuong ca thd. Sau do, xuong ca thd
dugc xur Iy nhiét s€ thu dugc HA c6 kich thudc
nanomet. Pay la qui trinh than thién véi moi
truong va cho phép thu nhan dwoc nhiéu san
pham c6 gia tri cao tir phé lidu ca.
IL. VAT LIEU VA PHUONG PHAP NGHIEN
cuu
1. Vit liéu

Céc miu phé liéu ca duoc thu nhan tai Khu
phi-1& ca, gan quiy ban thuy san thudc siéu
thi Lotte Nha Trang. Pia chi: S 58 Puong
23 Thang 10, Phuong son, Nha Trang. Cac
mau déng trong ti PA, bdo quan lanh khi van
chuyén va cip dong -20°C cho dén khi dugc xir
ly o phong thi nghiém. Hoa chit dung nghién
ctru déu thudc loai tinh khiét phan tich.
2. Phwong phap nghién ciru

So dd b tri thi nghiém tong quat nghién
ctru thu nhan HA kich thudc nanomet bing
phuong phap tién xtr Iy v6i enzym trude khi
xu ly nhiét duoc trinh bay trong Hinh 1. Theo
d6, qua trinh thu nhan gdm cac bude: xu 1y voi
enzym, nung bang nhiét va danh gia phan tich

1. Xay
2. Xir ly voi enzyme

Loc tich
Bé rén

Dich protein thiy phan

Nung & céc dicu
kién khac nhau

Danh gid tinh
chat ctia HA

Hinh 1. So d6 thi nghi¢m thu nhin HA bing phwong phap tién xir Iy bing enzym truéc khi xir Iy nhiét.
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san pham.
2.1. Tién xir Iy nguyén liéu

Phé liéu c4 duoc xay va tién hanh thuy phan
bang enzym Alcalase theo qui trinh cong bd
trude day nhung c6 diéu chinh [11,12]. Cu thé,
diéu kién phan tmg: nong d6 enzym 0,25%,
thoi gian 10 gio, nhiét d¢ 70°C. Sau thoi gian
phan tng, loc phin rin, rira nhiéu 1in béng
nuéc nong, say kho & 70°C trong 12 gio, thu
duoc xuong cé tho.

2.2. Thu nhan HA

Tir két qua ctia nghién ciru trude day [9,10],
trong nghién ctru nay, dé thu nhan HA thi
xuong ca tho dugc nung & cac nhiét d6 700°C
trong khoang thoi gian 30, 60, 90 va 120 phut
v6i toe do gia nhiét 5°C/phit.

2.3. Pdnh gid tinh chat nguyén liéu va sdn
phdm

Ham luong khoang, am ciia nguyén liéu
dugc xac dinh theo phuong phap chuin cua
AOAC (2000) ¢ 105 va 550°C. Ham luong
lipid dugc phéan tich theo phuong phap Folch.
Ham lugng protein thd xac dinh bang phuong
phép Kjeldahl.

Hinh dang va kich thudc cua hat nano HA
duoc chup bang kinh hién vi dién tir truyén qua
(TEM, Philips, CM-200) tai thé gia toc 200 kV.
Thanh phan nguyén t6 cia HA dugc danh gia
trén Pho photon electron X-ray (XPS, Thermo
Scientific, K-Alpha) st dung tia Al Ka. Cau
trac hoa hoc cia HA duoc phan tich bang phd
hép phu hong ngoai Nicolet iS10 cua hing
Thermo Scientific trong khoang 548-4000"
cm voi do phan giai 16 ' cm trong 32 lan quét
sir dung chat nén KBr.

3. Xir Iy s6 liéu

Céc thi nghiém trén duogc lap lai 3 lan va

s liéu duoc xir Iy va v& do thi trén phan mém

Origin 10.0.
III. KET QUA VA THAO LUAN
3.1. Tién xit Iy phé liéu cd

Mau c4 phé lidu duoc xay nho (250g) va
cho vao cbc thay tinh 500 mL chira 250 mL
nudce cit, sau d6 thém vao hdn hop 0,625 mL
Alcalase. Qua trinh thuy phan thyc hién trong
bé 6n nhiét & 70°C trong 10 gio. Két thuc phan
mg, xuong ca dugc rira bang nudc cat 3 lan
sau d6 sdy kho, thu dugc xuwong ca dang thd.
Hinh 2 cho thay hinh anh hdn hop cta xuong
ca va dich thuy phan protein sau khi thuy phan
bang enzym va xwong cé tho thu dugc sau khi
rira sach va sy kh.

Pé danh gia hiéu qua cua qué trinh thuy
phan bang enzym, thanh phan héa hoc co ban
cua xuong ca thé dugc phan tich va trinh bay
trong Bang 1. Két qua cho thay, sau khi duoc
xir Iy bang enzym thi mot lugng 16n cac chat
hiru co bi thity phan va tach ra khoi phé liéu ca.
Két qua nay co thé duogc giai thich 1a do trong
thanh phan xuong ca c6 chita hai hop phan
chinh d6 1 phan khoang (chu yéu la HA) va
phan hitu co (chi yéu 1a collagen) [5-6]. Do do,
khi tién hanh thily phan bang enzym Alcalase
thi mot luong collagen lién két véi HA bén
trong xuong c4 bi thity phan. Trong khi dé, néu
chi dun s6i thi phan collagen sé& bi bién tinh va
khong bi tach ra khoi xuong ca, ma van ton tai
trong xwong ca tho [13]. Viéc loai bd luong 1on
collagen trong budc tién xir Iy nay s& giup cho
qua trinh xtr Iy nhiét tiép theo dé thu nhan HA
dé dang va hiéu qua hon.

3.2. Anh hwéng ciia thoi gian nung va tinh chat
cdu tric héa hoc ciia HA

Xuong ca diéu hong tho thu duoc sau qua
trinh thily phan bang enzym Alcalase duoc

Bang 1.Thanh phin nguyén li¢u xwong ca thd khi xir Iy nguyén liéu biang enzym

Phé liéu ca Xuong ca thd
Loai ca Protein (%) | Lipid (%) Tro (%) Phi khoang (%) Tro (%)
(CLZ ‘;‘f‘:;lca”_ for) 32301 10,402 | 105402 212405 55.5+0.6
(Coarre"ofzjom” piloticus) 353+03 24+0,1 13,5+0.2 28.1+0.7 66,2 + 1,69
Ca diéu hong 38.6+02 8.9+02 11,6+ 0.3 293405 57.4+0.4
(Oreochromis sp.)
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Hinh 2. Hén hop phé liéu c4 sau khi thily phan bang enzym Alcalase va xwong cé thd cia (a,d)
¢4 diéu hong (b,e) ca rd phi thé, (c,f) ca chém.

nung ¢ nhi¢t do 700°C trong thoi gian khac
nhau 30, 60, 90, 120 phut v6i tc d6 ning nhiét
5°C/phut dé thu nhan HA. Hinh 3 cho thay anh
TEM ciia xwong ca diéu hong sau khi tién xir
1y bang enzym, duoc nung véi thoi gian khac
nhau. Két qua cho thdy thoi gian nung c6 anh
hudng rat 1on dén hinh dang va kich thudc cua
HA thu duge. Cu thé, sau 30 phut nung cac hat
thu dugc c¢6 nhiéu hinh dang (hinh que, hinh
cau), kich thuéc khac nhau (30 — 100 nm) va
dang cht ¥ 1a cac hat co su két dinh véi nhau.
Diéu nay c6 thé giai thich do sy phan huy va
loai bo phan phi khoang chua hoan toan trong
thoi gian nung rat ngén (30 phut). Khi nung véi
thoi gian dai hon (60 va 90 phut) thi cac hat
HA thu duoc chi yéu ¢ hinh cau, kich thuéc
nho va déng déu (30 — 50 nm), c6 rat it su két
dinh gitra cac hat. Tuy nhién, khi nung v&i thoi
gian lau hon nita (120 phut) thi cac hat nano
HA thu dugc lai c6 su két dinh vé6i nhau dan
dén san pham co kich thude 16n hon va khong
ddng déu. Nguyén nhan cua hién tuong nay co
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thé giai thich do sy mat nhém —OH trong phan
tir HA (Caio(PO4)s(OH),), ddng thoi co thé xay
ra phan hity mot phan cac phan tir HA khi nung
v6i thoi gian dai [9,10]. Két qua thi nghiém
chtng t6 thoi gian nung thich hop dé thu nhan
HA c6 kich thude nho (30 — 50 nm) va dong
déu, dong thoi tiét kiém nang luong tidu thu 1a
60 phut. Thoi gian nay ngan hon nhiéu so véi
cac két qua nghién ciru trude diy (2 — 6 gio)
¢6 str dung phuong phap dun so6i cho qua trinh
tién xy Iy thu nhan HA tir xwong ca chém [9] va
¢4 tréi An do [10].

Céu tric héa hoc cua san phim HA tir
xuwong ca chém sau khi xir 1y bing enzym,
nung ¢ 700°C véi thoi gian 60 phiut dugc phan
tich trén phd FTIR (Hinh 4). Két qua cho biét
cAu triic héa hoc ciia HA tir xwong ca chém véi
céc dinh ddc trung cua hop chat HA [4]. Cu
thé, mot dinh 16n tai budc song khoang 3570
cm™ déc trung cho nhém hydroxyl (—OH) cua
HA va do nuéc hip thu. Cac dinh tai vi tri 564
va 1050 cm™ dac trung cho nhom phot-phat
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100 nm
—

Hinh 3. Anh TEM ciia HA thu dugc tir xwong ca diéu hdng véi qua trinh tién xir Iy bing enzym, sau dé
nung ¢ cac nhiét d§ 700°C trong khoang thoi gian (a) 30 phut, (b) 60 pht (c) 90 phut, (d) 120 phut.
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Hinh 4. Ph6 FT-IR ciia HA tir xwong ca diéu hong thu dwoe khi nung ¢ 700°C véi thoi gian 60 phit.

(PO,*). Cac dinh hép thy tai cac vi tri 1435 va

1648 cm™ 1a do nhém cacbonat (CO5%).

3.3. Tinh chdt nguyén 6 ciia san pham HA
Thanh phan nguyén t6 héa hoc va trang thai

oxy hoa ctia cac nguyén td co thé duoc xac

dinh bang XPS (Hinh 5). Céac dinh cta P 2p,

Ca 2p va O 1s xut hién trén phé cho biét thanh

phan cac nguyén t6 P, Ca, O ¢ trong mau ban
dau. Két qua phan tich ciing chi rd thanh phan
phan trim vé nguyén tir c6 trong mau. Theo
do, ty 1& Ca/P c6 trong san pham HA thu duoc
1a 1,71. Pay la ty 1¢ gan gidng voi ty 1¢ Ca/P
¢4 trong xuong nguoi (1 67), rang ngum (1.61)
[4]. Két qua nay mot lan nira ciing khing dinh

TRUONG DAI HOC NHA TRANG e 43



Tap chi Khoa hoc - Cong nghé Thuy san

0 1s Name | Atomic (%)
(a) O1s 61.41
Ca2p 2439
P2p 14.20
s
s Caz2p
oy
[7]
=
-
=
" ﬂ.
P2p | ﬂ Py, | o .
LL i o)
£
o b
T T T T T T T
0 200 400 600 800 1000 1200
Binding eneray (eV)
(c) O1s
3
&
oy
w
s
2
£
o [
T T T
545 540 535 530 525

Binding energy (eV)

So6 2/2018
(b) Ca2p,,

5

8

2

@

c

]

=

35V
T T T .3 T
360 355 350 345
Binding energy (eV)
( d) P2p
3
&
=
w
| =
2
=
T T T
125 130 135 140

Binding energy (eV)

Hinh 5. (a) Pho photon tia X ciia HA thu dwoe tir xwong ca diéu hdng nung & 700°C trong 60 phuit, (b)
anh phéng dai ciia dinh Ca 2p trong phd ¢ hinh (a).

tiém nang tmg dung to 16n trong cac linh virc
lién quan dén xuong, ring cta san phim HA
thu duoc tir xuong ca. Viday 1a mot vat liéu canxi
sinh hoc c6 ngudn gdc tur nhién, co tinh twong thich
cao ddi v6i con nguoi ciing nhur cac dong vat.

IV. KET LUAN VA KIEN NGHI
Hydroxyapatit dang bdt, kich thudc nanomet
duoc thu nhan thanh cong tir xwong c4 diéu hong
bang phuong phap tién xtr Iy enzym trude khi xir
1y nhiét. Diéu kién xtr Iy bao gdm 2 giai doan: (i)
thay phan bang Alcalase & 70°C trong 10 gio va
(i) nung ¢ 700°C trong 2 gio. Bot HA thu dugc
¢6 kich thude nho (30 — 50 nm), kha dong déu,
do xép va d9g tinh khiét cao. bay la cac tinh
chat tt dé san pham co thé ung dung trong
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thuc pham va y dugc. Tuy nhién, day méi
chi 14 cac nghién ctru budc dau vé thu nhan &
qui md phong thi nghiém va danh gia mot s6
tinh chét rat dic trung. Dé co thé tién gan dén
san xuét va tmg dung trong thuc té thi can tién
hanh cac nghién ctu tiép theo bao gébm dénh
gi4 tinh chat twong thich sinh hoc ctia HA va
cac nghién ctru in vitro cling nhu in vivo vé ing
dung cta san pham HA trong thuc phdm va y
dugc. Ngoai ra, can tién hanh nghién ciru thiét
ké, khao nghiém va san xuat HA ¢ qui mé pilot
trude khi san xuat & qui mo cong nghiép.
LOI CAM ON

Nghién ctru nay dugce tai trg bdi Pai hoc
Nha Trang trong dé tai ma s TR2017-13-02.
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AP DUNG PHUONG PHAP PHAN TiCH MO TA PINH LUQNG (QDA)
VA TORRY TRONG DANH GIA CHAT LUQNG CAM QUAN
CUA FILLET CA TRA (Pangasius hypophthalmus)
BAO QUAN LANH O NHIET BO 1°C VA 4°C
APPLICATION OF QUANTITATIVE DESCRIPTIVE ANALYSIS (QDA)
AND TORRY SCHEME IN SENSORY ASSESSMENT
OF TRA CATFISH (Pangasius hypophthalmus) FILLETS STORED AT 1°C AND 4°C
Mai Thi Tuyét Nga’, Hupnh Thi Ai Vin’
Ngay nhan bai: 26/4/2018; Ngay phan bién thong qua: / /2018; Ngay duyét dang: //2018

TOM TAT

Trong nghién ciru nay, phirong phdp phdn tich mé ta dinh lwong (ODA) va Torry duwoc sir dung dé danh
gid chat lwong cam quan cua fillet cd Tra (Pangasius hypophthalmus) bao qudn lanh & 1+ 1°C va 4 + 1°C. Két
qud nghién cvru khdng dinh vi ngot dam la thudc tinh cam quan QDA ddc trung cho cd Tra twoi méi bdo quan
lanh. Trong khi do cac thuéc tinh cam quan QDA mui méc, mii 6i khét, vi hong théi va bé mdt co mau sam ddc
trung cho ca Tra kém twoi do di bao quan ldu. Diém QDA va Torry cua fillet cd Tra van con trong gidi han
chdp nhdn lam thiee pham sau 15 ngay bao quan & 1+ 1°C va 7 ngay 6 4+ 1°C.

Twr khoa: ca Tra, cam quan, QDA, Torry.
ABSTRACT

In this study, Quantitative Descriptive Analysis (QDA) and Torry scheme were used to assess the sensory
quality of Tra catfish (Pangasius hypophthalmus) fillets stored at 1 + 1°C and 4 + 1°C. The results confirmed
that fresh fish was characterised by sweet flavour, whereas old Tra catfish fish was characterised by mushy,
rancid odour, spoilage flavour, and dark appearance of QDA attributes. QDA and Torry scores were still within

the acceptable limit for human consumption after 15 days of storage at 1 = 1°C, and 7 days at 4 + 1°C.

Keywords: QDA, Pangasius, sensory, Torry.

I. PAT VAN PE

Panh gia cam quan 13 mot phuong phap rat
phé bién dé x4c dinh do tuoi cua nguyén liu.
Pé giam thiéu anh huong chi quan cia cam
quan vién dén do tin cdy cta két qua, danh gia
cam quan can duoc tiéu chudn hoa dé tro thanh
mot phuong phap do luong khach quan [13].
Phuong phap phan tich dinh luong (QDA) cung
cap mot bang mo ta chi tiét tat ca cac thudc tinh
cam quan ca vé dinh tinh va dinh luong. Céc
thudc tinh cdm quan cua thuc phém duoc su
dung nhur bé ngoai, cu triic, mui va vi. Viéc phat
hién va mo ta thudc tinh cam quan dugc thuc
hién béi mot hoi dong cam quan di dwoc dao tao
bao gém 10-12 ngudi [14]. Phuong phap nay c6
thé duoc sir dung trong danh gia cam quan cac
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mau ca dd duoc niu chin dé xac dinh thoi gian
t6i da trong bao quan lanh cho ¢4 [16].

Khi danh gia cam quan bang phucmg phap
QDA, ngum ta st dung thang diém khong cu tric
(dudng thang duoc ndi tir dAu mat bén trai qua dau
mt bén phai) 3 mo ta cudng do cac chi tiéu. Thang
do c6 chiéu dai 15 cm (6 inch), c6 duong gidi han
6 hai dau va cang di chuyén vé phia bén phai ctia
thang do thi cuong d9 cang cao. Thanh vién clua
hoi dong duge hudng dan dé dit mot duong thing
dimg tai mot diém trén thang do dudng ngang, dai
dién cho cuong d6 cua thudce tinh do [14, 15]. Cac
cam quan vién thuong danh gia cuong do thude
tinh khong gidng nhau, nhung diéu nay khong
quan trong, ma sy khac nhau twong déi gitra cac
san phém dugc nhan dién bdi timg cam quan vién
mdi 1a thong tin cd gia tri.



