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Toém tat. Bai bao nay trinh bay két qua nghién ciru vé mot sé dic tinh cua canxi hydroxyapatit chiét
XUt tir xwong ca ngir Katsuwonus pelamis, mot san pham phu tir nganh xuét khau thit ca ngir. Cac
hop chat c6 gia tri 1a hydroxyapatit Ca;o(PO,)s(OH), va p-tricanxi phosphat B-TCP Caz(PO,), da
duogc chiét xuat thanh cdng tir xwong ca nglr van. Xuong ca nglr dugc nung & cac nhiét do khéc
nhau 600, 900 va 1.200°C. Dang canxi thu duoc khi nung mau & 600°C la hydroxyapatit voi ti 1é
Ca/P 1,658 gan Véi ti 1& Ca/P 1,67 trong xuong ngudi; cac tinh thé hydroxyapatit ¢6 kich thudc
trung binh 0,25 um va sy phan bd kich thudc twong dbi dong déu. DI voi miu xuong duge xir 1y &
900 va 1.200°C, canxi thu duoc 1a hdn hop hai pha hydroxyapatit Ca;o(PO4)s(OH), va B-tricanxi
phosphat Cas(PO.),; ti 1& Ca/P tir 1,660—1,665, cAc tinh thé canxi c6 do xp cao va lién két véi nhau
theo hudng wu tién kiéu hinh éng véi kich thudc 16n hon 1 um.

Tur khéa: Xuong, ca ngir van Katsuwonus pelamis, 600°C, 900°C, 1.200°C, hydroxyapatit

Cay0(PO4)s(OH),, B-tricanxi phosphat Caz(POy,),.

GIOI THIEU

Hién nay viéc tim kiém cac vat liéu sinh
hoc ¢6 tiém ning trong cac ung dung y sinh
dang 1a van dé duoc rat nhiéu nha khoa hoc
quan tam, dic biét 1 ngudn vat liéu tir bién.
Hon nira, Viéc tan dung cac phé phu pham bién
dé nghién cau tai st dung, mang lai loi ich kinh
té 1a diéu vo cung can thiét.

Hydroxyapatit (viét tit 1a HAp) c6 cong
thac hoa hoc Caio(PO4)s(OH), 1a canxi
hydroxyapatit. HAp ¢ ty & Ca/P gidng nhu ty
I¢ Ca/P ty nhién trong xuong va rang (Ca/P =
1,67) [1, 2]. Do c6 cung ban chat hoa hoc va
cau trac, HAp 1a canxi hydroxyapatit dé hap
thu nhat ddi véi co thé con nguoi. Pay la mot
vat liéu sinh hoc, dong vai tro quan trong trong
viéc thay thé cac mé xuong [1], tai tao céc
khiém khuyét so [2], tong hop xuong nhin tao

[3-5]. Ngoai ra, HAp con dugc sir dung trong
cac linh vuc khac nhu ché tao cam bién sinh
hoc [6], loai bo cac kim loai nang tich iy trong
mdi truong nude [7] va tao ché pham bo sung
canxi [8].

O co thé nguoi va dong vat, HAp 1a thanh
phan chinh trong xuong (chiém dén 60-70%
khéi wong) [9] va ring (chiém 97%) [10]. Cac
dang canxi hydroxyapatit va dan xuat pho bién
hién nay la HAp, B-tricanxi phosphat (B-TCP
Cas(PO,),) va biphasic canxi phosphat (hén
hop cia HAp va B-TCP). Trong do, B-TCP c0 ti
lé Ca/P = 1,5°% c6 thé dé dang hoa tan va hap
thu trong co thé, c6 tinh tuong thich sinh hoc
cao thiic day qua trinh phat trién xwong [11,
12].

Hién nay, cac vat liéu canxi hydroxyapatit
duoc sir dung 12 tir téng hop [8]. Song song véi
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diéu nay, mot loat cac qui trinh d3 dwoc phat
trién dé diéu ché HAp tir cac ngudn tu nhién.
Cac nguon vat liéu ty nhién da, dang duoc
nghién cau la san hé [13, 14], nang muc [15-
18], vo cac loai dong vat [19-20], vay ca [22-
24).

Ngoai cac ngudn vat lidu ty nhién trén, mot
sb nghién ctru v& cac dic diém héa ly cua cac
dang canxi hydroxyapatit & xuong ca da duoc
tién hanh. Tir xuong cta ca trap bién Nhat Ban,
Ozawa va Suzuki [25] da thyc hién phan tng
nhiét theo cac giai doan, tir 30-250°C, 250—
380°C, 380-525°C va 525-1.300°C. Phan tich
bang nhiéu xa tia X (XRD) khing dinh thu
duoc HAp khi nung cac mau ¢ 600, 800, 1.000,
1.200°C va HAp cung véi B-TCP ciing da duoc
phat hién ¢ 1.300°C. Buitinguiza va nnk., [26]
did st dung xuwong cua cd kiém (Xiphias
gladius) va ca ngir (Thunnus thynnus) dé thuc
hién phan ing nhiét & 600°C va 950°C. Két qua
cho thiy miu nung thu duoc & 600°C tir ca hai
loai ca la HAp, va ¢ nhiét do 950°C biphasic
canxi hydroxyapatit HAp:B-TCP dugc tim thiy
vai ti 1€ 87/13; ti 1€ Ca/P 1a 1,87, cao hon gia tri
Ca/P trong xuong ngudi. Thi nghiém thir doc
tinh ddi véi té bao xuong in vitro & ndng do 5,
10, 20, 50, 100% (0,01 g/ml) cua ca 2 dang
canxi thu duoc cho thady HAp va B-TCP khéng
gy doc. Thém vao do, viéc chiét xuit HAp va
cac hop chat canxi hydroxyapatit khac tur
xuong ca tuyét Atlantic (Gadus morhua) ciing
da dugc thuc hién bsi nhém nghién ctu
Piccirillo va nnk., [27]. Trong nghién ctu nay,
xuwong dugc nung ¢ nhiét do tir 600°C va
1.200°C. Phan tich XRD cho thdy HAp thu
duoc khi xir Iy mau & 600°C. Péi véi nhiét do
nung tr  900-1.200°C, biphasic  canxi
hydroxyapatit HAp:B-TCP duoc phat hién, ti I¢
Ca/P la 1,49 £ 0,05 tuy theo nhi¢t do nung.
Ngoai phuong phap gia nhiét, gan day nht,
Venkatesan va nnk., [28] da chiét xuat va diéu
ché bot nano HAp tir xwong ca hoi (Busan, Han
Qudc) bang phuong phap thuy phan kiém, kich
thudc hat nano HAp tor 6-37 nm. Sy tuong
thich sinh hoc cua hat nano HAp véi té bao goc
trung md tir tay xwong cho thiy HAp khong
doc va hira hen 1a vat liéu sinh hoc thay thé cac
md xuong trong tuong lai.
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Xuit phat tr nhu ciu vé& canxi
hydroxyapatit, tor nam 2006 ¢ nudc ta da co
nhitng nghién ctu tong hop HAp bang cac
phuong phap hoa hoc nhu két tua hda hoc hay
sol-gel tir ngudn Canxi thuong mai (B8 Ngoc
Lién, Bao c4o dé tai cap Bo Khoa hoc va Cong
nghé 2006) [29]. Cac nha khoa hoc trong nudc
da thir nghiém ché tao HAp tir nguon nguyén
liéu ty nhién nhu mai muc, vo sO nhung canxi
tir ngudn nguyén lidu ban dau nay thanh phan
chinh la canxi cacbonat, nén doi hoi phai c6
cong doan téng hop hoa hoc dé chuyén hoa
thanh HAp [30, 31].

Nam 2011, Nguyén Van Hudéng da khao sét
qua trinh tdch HAp tir xwong dng cua bo. Céc
mau duoc khao sat ¢ trong ndi ap suit & 700°C
(Bao cdo Vién Hoa hoc, Vién Han lam Khoa
hoc va Coéng nghé Viét Nam, 2011). HAp thu
dugc c¢o6 kich thudc hat trung binh dudi 500
nm, gian dd XRD cho thiy san pham chi c6
HAp. Nam 2009, nhoém tac gia Nguyén Thi Lan
Chi va cong sy da tién hanh nghién ctu trich ly
canxi tir diu, xwong, vay, dudi ca tra (Béo céo
Vién nghién ciu nudi trong thay san 11). Két
qua khao sat cho thiy xwong ca c6 thanh phan
canxi chiém ty 1& cao nhat (4,49%) so véi cac
b6 phan khac Tuy nhién, cac tac gia chua co
nghién ciru sau hon vé quy trinh tinh ché va san
Xuit bot xwong, ciing nhu gia tri sinh hoc cua
bot xuong ¢ng dung lam ché pham bo sung
canxi cho con ngudi. Va sau do khong céd
nghién ctu tiép tuc vé& van dé trén. Hién nay,
khéng cé bat ctr cong trinh cong bd nao vé
thanh phan va dic diém héa ly cua canxi
hydroxyapatit tir xuwong cac loai ca bién Viét
Nam mic du sé luong lodi ca bién kha 16n va
ngudn phu pham nhu xuong ca chiém ty 1¢ cao.

Ca ngtr van Katsuwonus pelamis, mot trong
nhitng loai ca ngir dai duong chiém trir luong
I6n tai ving bién xa bd mién Trung (Binh
Pinh, Phi1 Yén, Khanh Hoa), kha nang khai
thac co thé dat tgi 200.000 tAn/ndm (ngudn bao
VGP News 2014). Hon nira, ca ngtr van chiém
ty 1& cao nhat so vai trén 200 loai ca khac nhau
bat gap trong san luong cac mé ludi ré cua cac
tau danh bat xa bd [32]. Céc sb liéu bao céo
trong nganh san xuat thit c& ngir ciing cho thay



c4c phé pham, phy phim (bao gém dau, bod
xuong, ndi tang, mang, phan thit mau sam, vay
bung va da) chiém khoang 50% tong nguyén
licu ban dau (d4u va xuong chiém 30%). Véi
san luong ca ngir cao, luong phu phim xuong
c4 la nguon thu nhan canxi hydroxyapatit kha
doi dao. Trong nghién ctru nay, két qua cac loai
canxi hydroxyapatit chiét xuit tir xuong ca ngir
van Katsuwonus pelamis & nhitng nhiét d6 khac
nhau va nhirng dac tinh ctia n6 dugc bao céo.

VAT LIEU VA PHUONG PHAP NGHIEN
cuu

Vit liéu nghién ciru. Ba ca thé ca ngir van
Katsuwonus pelamis (t6ng trong lugng 10 kg)
dugc thu mua tai cang Hon Ré, thanh phd Nha
Trang, tinh Khanh Hoa vao thang 5/2017. Mau
ca sau do dwoc rira sach, bao quan bang da
lanh, van chuyén vé phong thi nghiém. Tiép
theo, sau khi tach Iy phi-1é c4, xuong duoc co
sach dé loai sach phan md mém con sot lai, tron
chung xuong cua 3 ca thé, phoi kho dén khdi
lwong khong doi.

300 g xuong ca ngur sau khi phoi kho dugc
ngam trong 3 | dung dich NaOH 1% trong
nhiéu gio lién dé loai bo phan md mém, tiép tuc
thay dung dich NaOH 1% dén khi phan xuong
tré nén tring hon so véi miu xwong ban dau.
Sau d6, xwong duoc rira v6i nuéc nhiéu 1an sao
cho pH nuéc tro vé trung tinh [28]. Tiép theo
xuong duge sdy & 60°C dén khdi lwong khong
ddi, cit nho, tron déu dé chuan bi cho céc thi
nghiém tiép theo.

Phwong phap nghién ciru

Bé tri thi nghiém diéu ché canxi
hydroxyapatit tic xwong cd ngir van. Mau
xuong ca sau khi dugc xu Iy theo phwong phap
cia Coelho va nnk., [33], cu thé nhu sau:
Xuong ca duoc nung ¢ cac nhiét dé6 khac nhau
600, 900 va 1.200°C trong vong 8 h, qua trinh
gia nhiét la 10°C/phit (mdy gia nhiét
Nabertherm): & mdi nhiét do, s6 miu duogc
nung 1a 3 (n = 3) voi khdi lwong mdi miu 20 g.
Mau sau khi nung dugc nghién nho, tdn min
bang cbi d4. Véi mdi nhiét d6 khéac nhau, liy 3
phan ¢ 3 miu xwong ca di nung vaoi khdi lwong
gidng nhau, tron déu dé phan tich cac dang va
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dic diém hoa 1y chu yéu coa canxi
hydroxyapatit tir xwong ca ngur van.

Phwong phdp xdc dinh cac dang ciia canxi
hydroxyapatit ¢ cac nhiét dp khdc nhau. Mau
xuong ca dugc phan tich bang phé nhidu xa tia
X (XRD) (may D2 Pharser - Brucker), phd
hip thu hdéng ngoai (FTIR) (may Bruker
Equinox 55), tr d6 cho phép xac dinh cac
dang canxi hydroxyapatit chiét xuét tir xwong
ca ngu [26].

Phwong phdp xdc dinh cdc ddc tinh hoa ly
chii yéu ciia canxi hydroxyapatit & cdic nhiét
dd khdc nhau. Xac dinh hinh dang va kich
thuéc coa tinh thé canxi hydroxyapatit bang
cach sir dung kinh hién vi dién tr SEM (méy
Jeol JSM-6480 LV) [33]. Kich thudc trung
binh tinh thé canxi dwoc tinh todn dya vao phan
mém Image] 1.48V véi thanh thudc ti 1¢ trong
hinh chup.

Xac dinh ham lwong nguyén té Canxi va
Phospho bing phwong phap do quang phd phat
xa (may Agilent 7700x - LC-ICP-MS).

Xi# ly sé lieu. Ham luong, kich thuéc cua cac
dang canxi hydroxyapatit thé hién bang gia tri
trung binh + SE, duoc tinh toan trén phan mém
Excel; ham luong canxi, phospho dwoc thé hién
bang gia tri %.

KET QUA VA THAO LUAN

Panh gia cam quan. Hinh 1 mé ta hinh dang
ngoai cua xwong ca ban dau va bot canxi
hydroxyapatit sau khi nung & cac nhiét d6 khac
nhau. Hinh 1a 13 xuong c4 sau khi dugc cat nho,
xay nhuyén va tiép theo trong hinh 1b 13 bot
xuong hinh thanh & céc nhiét d¢o khac nhau.
Panh gia cam quan ban dau cho thdy vé mau
sic bot canxi diéu ché c6 mau trang nga, min
va khi dugc nung & nhiét do cao hon, bot canxi
c6 mau trang sang hon. Cac tinh chat cam quan
nay cua bot canxi diéu ché co tinh tuwong ddng
v6i bot canxi hydroxyapatit tong hop c6 mau
trang, trang nga, vang nhat hoic xanh lo tuy
theo diéu kién hinh thanh, kich thudc hat va
trang thai tap hop (P Ngoc Lién, Bao cio dé
tai cip Bo Khoa hoc va Cong nghé 2006).
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1200°C
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Hinh 1. Xuong c4 ban diu va bot xwong sau khi nung ¢ cac nhiét do khéc nhau

Cac dang canxi hydroxyapatit hinh thanh &
nhiét do khac nhau o

Phé hang ngoai FTIR. Pho hong ngoai cua cac
mau canxi duoc hinh thanh & nhitng nhiét do
khac nhau dwgc thé hién trong hinh 2 va
bang 1. Tat ca cac pho hong ngoai deu thé hign
nét tuong dong hoan toan ¢ cac dinh hap thu
cua cac nhom chac khac nhau; ket qua nay co
cac dinh hap thu dac trung cho cdc nhém chac
tuong tu voi cac nghién ctu trude day cua
Buitinguiza va nnk., [26] trén xuong ca kiém
(Xiphias gladius), ca ngr (Thunnus thynnus) va
Venkatesan va nnk., [28] trén xuong cé hoi. Cu
thé doi voi pho hong ngoai cua mau & 600°C
(phan tich twong tu V6i pho hong ngoai cua cac
mau ¢ 900°C va 1.200°C), pho hicn thi cac dinh
hap thu dac trung cho nhém PQ34' bao gom ba
vung chinh. Vung dau tién thé hién cac dinh
1.091, 1.046 cm™, tuong trung cho dao dong co
gian v3 va 960 cm™ tuong (ng véi dao dong co
gian v1. VUng tht hai cua ion phosphat thé
hién dao dong uon v4 vé4i cic dinh duwoc Xac
dinh rd ¢ 633, 602 va 569 cm™. Ving thir ba
duoc quan sat thay ¢ dinh hap thu yeu 471 cm?
tuong wng vai ché do uon v2. Boi vai nhdm

chic OH, dao dong gidn duoc thé hién tai budc
séng 3.571 cm™. Su hién dién cua vat chét
duéi dang hitu co (C-H) duoc phat hién dudi
dang cac dinh cuong dé thap ¢ budc song
2.926 cm™. Ngoai cac dinh hap thy chinh cua
cac nhom chac hién dién trong cau tric cua
canxi hydroxyapatit, trong pho cta cac mau
con xuat hién cac dinh cua nhoém chirc
cachonat: Pinh tr 1.417 dén 1.463 cm™ va
dinh & 873, 1.995 cm™. Sy hinh thanh ion
cachonat c6 thé la do su hap thu CO, trong khi
quyen trong thoi gian thuc hién thi nghiem.
Hién tuong nay lién quan dén dieu ki¢n kiem
trong dung dich, trong d6 c6 ion OH™ du dé
phan tng véi CO, [34].

Ngoai cac dinh hip thu tuong tu_ nhau trén
cac pho phd hong ngoai cua cac MAau nung &
900 va 1.200°C c6 su xuét hién them cua dinh
hip thu & budc séng 3.642 cm™ Theo cac
nghién ctu trude da¥ [35-37], dlnh hap thu &
buéc séng 3.642 cm™ la dinh hap thu cua CaO.
Nhu vay, trong nghién cau nay, khi nung mau
xuong O nhiét do cao 900 va 1200°C, c6 su
hién dién caa CaO bén canh cac dang canxi
hydroxyapatit hinh thanh.

Bang 1.So sanh phd hong ngoai caa canxi hydroxyapatit hinh thanh & nhirng nhiét d6 khac nhau

Canxi 600°C 900°C 1.200°C
hydroxyapatit Buéc séng (cm™)
v3 1.091, 1.046 1.090, 1.044 1.090, 1.043
PO,* vl 960 960 959
v4 633, 602, 569 633, 601, 569 633, 600, 570
v2 471 472 472
3.571 3.570
OH 3571 3.642 3.642
1417 — 1.463 1.416 — 1464 1.418 — 1.463
COs” 873 875 873
1.995 2.000 2.030
C-H 2.926 2.924 2.926
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——HA 600
. ——HA 900
| ——HA 1200

Budc song (cm?)

Hinh 2. Phd héng ngoai ciia canxi hydroxyapatit ¢ nhitng nhiét d6 khéc nhau (Mau den: Mau ¢
600°C; Mau do: Mau ¢ 900°C; Mau xanh: Mau ¢ 1.200°C)

Phé nhiéu xg tia X. Hinh 3 va hinh 4 thé hién
phd nhidu xa tia X cua cac mau, trong d6 hinh 3
trinh bay két qua tung phé cua cdc mau & ba
nhiét d6 khac nhau 600, 900, 1.200°C; hinh 4
trinh bay ket qud ting pho va so sanh véi pho
chuan cua hydroxyapatit HAp Cao(PO,)s(OH),
(International Centre for Diffraction Data
ICDD 04-007-2837). Khi so sanh pho cia mau
& 600°C voi pho chuan caa HAp, mau canxi ¢
nhi¢t do nay chi chira HAp Vvéi cac dinh hoan
toan trung khop vei pho chuan va cac nghién
ctru trude day [26, 35, 37]. Dbi voi mau canxi
duoc xur ly ¢ nhiét do 900 va 1.200°C, ngoai su

xuat hién cua cac dinh duge xac dinh cua pha
HAp, trong ph6o XRD cua hai mau nay con co
xuat hién thém ctia cac dinh khac. Cac dinh nay
1a do su c6 mat caa pha B-TCP Cas(POy), trong
mau canxi, hién dién & cac goc 26 trung khop
Vi céc tai ligu mo ta pha canxi nay trudc day
[37, 38]. Ngoai ra, con c6 su hién dién cua cac
dinh CaO ¢ cac goc 20 32,3; 37,4; 53,9; 64,2
[37, 39] trén pho XRD, cac dinh nay c6 su
trung Iap Vi cac dinh caa B-TCP. Nhu vay la
c6 thé c6 su chuyén doi mot phan tir pha HAp
sang pha B-TCP va CaO khi nung mau tu
900°C theo cong thuc chuyén doi:

Calo(PO4)5(OH)2 — 3C3,3(PO4)2 + CaO + Hzo [40, 41]

HAp

Nhu véy, dua vao phd nhiéu xa tia X cha cac
mau canxi ¢ cac nhiét do khac nhau, mau canxi ¢
600°C duogc xac dinh chi hoan toan chira HAp;

B-TCP

trong khi d6, mau canxi & 900 va 1.200°C ¢
chira hon "hop hai pha HAp: B-TCP va CaO do su
chuyén d6i mot phan tir HAp sang B-TCP, CaO.
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Hinh 3. Phd nhiéu xa tia X caa cac mau canxi & 600, 900, 1.200°C
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Cuong do

(1 -XRD Mau 600°C
-XRD HAp chuan

Cuong do

s -XRD Mau 900°C
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Cuong do
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Hinh 4. Pho nhiéu xa tia X ctia cac mau ¢ 600, 900, 1.200°C
so sanh vaéi pho chuan cia HAp Cayo(PO4)s(OH)2)
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Cic dic tinh héa Iy chi yéu ciia canxi
hydroxyapatit 6 cdac nhiét dp khdac nhau

Hinh anh cua canxi hydroxyapatit dwoc quan
sat duwoi Kinh kinh hién vi dién tir quét. Hinh 5
Ia hinh anh kinh hién vi dién tir quét caa HAp
hinh thanh ¢ 600°C. Hinh anh SEM cua cac hat

e
WD 8.2mm Tum

ICT-VAST Sl SE El 5.0kvV

X10,000 WD 8.2mm 1um

ICT-VAST SE S 5.0kV

ICT-VAST SE SEM LEI 5.0kV

hydroxyapatit HAp ¢ cac vi tri khac nhau d6
phong dai khac nhau c6 d6 xdp cao; cac khoi
tinh thé két dinh voi nhau, phan bé voi kinh
thudc twong ddi déng déu (0,1-0,3 pm). Kich
thudc trung binh cua cac khéi tinh thé 1a 0,245
+ 0,049 um (dwa vao phan mém ImageJ).

‘ —
X10,000 WD 8.2mm Tum

X20,000 WD 82mm 1um

Hinh 5. Hinh anh chup bang kinh hién vi dién tir quét cia HAp ¢ 600°C & cic d6 phong dai
khéac nhau: a) X3000; b, ¢) X10000; d) X20000

Hinh 6 va hinh 7 thé hién anh chup cua
cac mau canxi & 900 va 1.200°C véi cac do
phong dai khac nhau; ¢ ddy quan sat thay cac
tinh thé canxi thé hién xu huéng két dinh
theo hudng uu tién va c6 hinh dang tuong
doéng & ca 2 mau, hinh dng xop va phan bd
kich thudc twong ddi dong déu (I6n hon 1
um). Kich thuéc trung binh céc tinh thé vao
khoang 1,263 + 0,874 um & 900°C va 2,260 +
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0,753 pum & 1.200°C.

Céac tinh thé canxi hinh thanh ¢ 900 va
1.200°C c6 xu huéng tu hop hinh dng khac véi
cac tinh thé hinh thanh mét cach roi rac ¢
600°C, ¢ day co thé do thanh phan cAu tao cia
mau canxi ¢ nhiét d6 cao 900 va 1.200°C bao
gom HAp, B-TCP va CaO; khac véi miau ¢
600°C chi chira hoan toan HAp.



M6t sé dac tinh ciia canxi hydroxyapatite....

Hinh 6. Hinh anh chup bing kinh hién vi dién tir quét ciia mau canxi & 900°C & cac do
phong dai khac nhau: a) X2000; b, ¢) X5000; d) X10000

Hinh 7. Hinh anh chup bang kinh hién vi dién tir quét caa mau canxi ¢ 1.200°C & cac do
phong dai khac nhau: a) X1500; b) X2000; c) X3000; d) X5000
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Ham luong nguyén to canxi va phospho
Bang 2 la két qua ham luong % cac nguyén to
Canxi va Phospho theo phuwong phap do phd
phat xa. Dya vao ham lugng % rit ra dugc ti 1¢
mol Ca/P c0 trong mau, ¢ day, cac mau cotile
mol Ca/P dao dong tir 1,658—1,660, rat gan voi
ti 1¢ mol Ca/P cua HAp va xuong ngudi (1, 67)
Gia trj nay tét hon rat nhidu khi so sanh véi két
qua nghién ciru ctia Buitinguiza va nnk., [26]
khi chiét xuat canxi hydroxyapatit tir xwong ca

ngir vy xanh Thunnus thynnus va ca kiém
Xiphia gladius (ti I1¢ mol Ca/P dao dong tu
1,84-1 89) cia Piccirillo va nnk., [27] tu
xuong ca tuyét Atlantic Gadus morhua (ti 1¢
mol Ca/P 1,49+ 0,05). Trong nghlen ctiu nay
HAp hinh thanh tor xwong c4 ngr van
Katsuwonus pelamls & 600°C cd ti 1€ mol Ca/P
1,658; can c6 thém cac budc thir nghi¢ém hoat
tinh sinh hoc dé c6 thé tlep tuc dua nghién cuu
ing dung trong y hoc va thuc pham chic ning.

Bdng 2. Ham lugng (%) va ti I¢ mol cac nguyen t6 canxi va phospho
trong cac mau canxi hinh thanh ¢ cac nhiét do khac nhau

Ham lwong (%)

Mau Tilé mol Ca/P
Ca P
600°C 38,5 18,0 1,658
900°C 39,1 18,2 1,665
1.200°C 39,4 18,4 1,660

KET LUAN

Céc hop chat c6 gia tri 1a hydroxyapatit
Cayo(PO4)e(OH), va B-tricanxi phosphat B-TCP
Cag(POq), da duoc chiét xuat thanh cong tir
xXuong ca ngu van Katsuwonus pelamls mot
san pham phu tir nganh xuat khau thit ca ngr.

Khi nung xuong ca ¢ 600°C, hydroxyapatit
HAp Cajo(PO,)s(OH), hinh thanh véi kich
thuc trung binh 0,245 um vei ti 1¢ Ca/P 1,658
gan Vvéi ti 16 Ca/P trong xwong ngudi, tinh thé
canxi két dinh véi nhau, phan bd voi kinh
thudc twong d6i dong déu.

Déi voi mau xwong ca xir Iy o nhiét do cao
hon 1a 900 va 1.200°C, & day ton tai hon hop 2
pha HAp va B-TCP Ca3(PO4)2, ti 1€ Ca/P tu
1,660-1,665 tuong thich vai gia tri 1,67 trong
xuong nguoi, cac tinh thé canxi c6 do X0p va
lién két theo hudng wu tién kiéu hinh éng véi
kich thuéc 16n hon 1 um.

Loi cdm on: Chung tdi Xin cam on Vién Han
lam Khoa hoc va Cbng nghé Viét Nam da tao
diéu kién thuc hién dé tai co so 2017 vé
“Nghién ctu thanh phan va dic diém hoa ly
chu yeu cta canxi hydroxyapatit tir phy pham
xuong ¢4 nglr van Katsuwonus pelamis”.
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CERTAIN PROPERTIES OF CALCIUM HYDROXYAPATITE FROM
SKIPJACK TUNA BONE (Katsuwonus pelamis)

Le Ho Khanh Hy, Pham Xuan Ky, Dao Viet Ha, Nguyen Thu Hong,
Phan Bao Vy, Doan Thi Thiet, Nguyen Phuong Anh

Institute of Oceanography, VAST, Vietnam

Abstract. This paper is concerned with certain properties of calcium hydroxyapatite from skipjack
tuna bone (Katsuwonus pelamis) which are by-products of fish export industry. Hydroxyapatite
Cay9(PO4)s(OH), and B-tricalcium phosphate Cas(PO,),, the high-value compounds, have been
successfully extracted from skipjack tuna bones. The bones were heated at different temperatures of
600°C, 900°C, 1200°C. While at 600°C hydroxyapatites were obtained with Ca/P ratio of 1.658,
comparable to the value of 1.67 found in human bone; the hydroxyapatite crystals of average size of
0.25 um were formed with the same size distribution. In case of heated bone samples at 900°C and
1200°C, the calcium formed were biphasic calcium phosphate composed of hydroxyapatite and B-
tricalcium phosphate; the Ca/P ratio was between 1.660-1.665; the calcium crystals of more than
1 um were highly porous and connected to each other in priority orientation of tube direction.

Keywords: Bone, skipjack tuna bone, Katsuwonus pelamis, 600°C, 900°C, 1200°C, hydroxyapatite
Cay0(PO4)s(OH),, B-tricalcium phosphate Caz(PO,),.
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