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ABSTRACT

The research on effects of Tegalase enzyme concentration on the
hydrolysis process as well as the influences of the heating time, drying
conditions on the quality of fish protein and calcium powder from Tra
Catfish bone was investigated. The results showed that hydrolysed sample
at 50°C for 24 hours with the Tegalase enzyme concentration of 0.1% was
obtained the formation of peptide bond was the highest (2,935 peptit
bonds) and amino acid was 14.8% in fish protein solution. Furthermore,
bone which collected after hydrolysis also got the highest mineral content
(37.4%) and the lowest protein content (17.5%). The protein solution was
heated at 95-100 < within six minutes for the highest axit amin content
(17.7%). After which, itwas dried at 60 °C for one day to achieve moisture
content, recovery yield and protein concentration (4.64, 5.48 and 68.9%,
respectively). And fish bone was also treated at the same drying
temperature for four hours to get 10.8% moisture and calcium accounts
for 22.9%.

TOM TAT

Nghién cieu si anh hwéng cia nong do enzyme Tegalase dén qud trinh
thuy phdn protein cung voi viéc khao sat sw anh hwong cia thoi gian nang
nhiét, ché dé Scfy dén chat luwong cua bot dam va bot canxi tir xwong cd
Tra dd dwoc thue hién. Két qua cho thdy khi mau dwoe thity phin ¢ 50°C
trong 24 gio véi nong dg enzyme Tegalase 0,1% thi kha néang thity phdn
cdc phéan tir protein tao thanh lién két peptit la tot nhat (2.935 lién két
peptit) va ham luong dam amin la 14,8% doi voi phan dich dam. Bén
canh dé, mdu xwong cd tra ciing dat ham luwong khoang cao nhit (37,4%)
va ham luong protein la thap nhat (17,5%). Dich dam dwoc ndng nhiét o
95-100 °C trong thoi gian 6 phut sé thu dwoc ham lwong axit amin cao
(17,7%). Sau d6 dich dam sdy ¢ 60°C trong I ngay dat dwoc am dg, hiéu
sudt thu héi va ham luong dam lan luot 1d 4,64; 5,48 va 68,9%. Xuong cda
ciing dege sdy & 60°C trong 4 gio dé dwge bot canxi ¢6 am dg tot nhat
10,8% va ham luong canxi la 22,9%.

Trich dan: Lé Thi Minh Thuy va Truong Thi Mong Thu, 2920. Nghién ciru san xuét bot dam va bot canxi tir
xuong cé tra (Pangasianodon hypophthalmus) bang phuong phap thuy phan enzyme. Tap chi Khoa
hoc Truong Pai hoc Can Tho. 56(S6 chuyén dé: Thuy san)(2): 248-254.
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1 GIOI THIEU

Cé tra 1a loai c6 gia tri kinh té dugc nudi phd bién
& khu vge Chau A. Hién nay, ¢ Viét Nam loai ca nay
1a mt hang xuét khau chu lyc ciia ving Dong bang
song Ciru Long vai san pham ca tra fillet dong lanh.
San pham nay da c6 mit ¢ trén 140 qudc gia va phan
déu dat san luong 1,51 tridu tan, kim ngach xuét
khau khoang 2,4 ti USD trong nim 2019 theo muc
tiéu cia BO Nong nghiép - Phat trién nong thon
(Huynh Loi, 2019). Tuy nhién, phan lén gia tri xuét
khau thu duoc & dang c4 fillet dong lanh nén lugng
phu phdm thai ra nhu dau, xuong, vay va ndi tang 1a
kha 16n, trong d6 xuwong chiém 63-65% tdng trong
lwong than ca (Thuy San Viét Nam, 2017), can dwoc
tan dung dé 1am ra nhitng san pham khac c6 gia tri
kinh té cao. Do d6, 1am gia ting gia tri su dung cua
nguon phé pham nay tr¢ thanh mot yéu cau Cap thiét
nham giai quyét van d& phat trién kinh té xa hoi,
ddng thoi gop phan bao vé méi truong.

Phu pham ca chira nhiéu protein va axit béo
khong sinh cholesterol (Rustad, 2003), cung véi cac
khoang chat khac c6 thé san xuit ra nhiéu san phim
c6 gia tri nhu collagen, gelatin, déu ca, bot dam, bot
canxi va ung dung trong nhiéu san phim khac.
Trong d6, xwong ca dugc xem la ngudn san xuat
canxi ty nhién day tiém ning do ¢6 ham lwgng canxi
cao khoang 34-36%, ton tai chii yéu o dang mudi
canxi photphat (Hamada et al., 1995), rat can thiét
cho stirc khoe ctia con ngudi, giup ngan ngura cac
bénh vé xwong khép (Hamada et al., 1995;
Chaimongkol, 2012). Phuong phap hoa hoc dugc ap
dung phd bién trong nhiéu nghién ciru san xuit bot
canxi tir xuong ca (Techochatchawal et al., 2009;
Hemung, 2013 va Nemati et al., 2017). Nguoc lai,
viéc xur 1i xwong c4 bang phuong phéap thiy phan
enzyme con kha han ché, do d6 phuong phap nay
can dugc nghién ciru. Bén canh san pham chinh 1a
bot canxi, phan thit bam trén xuong ca ciing dwoc
tan dung triét dé dé san xuét ra bot dam va st dung
lam thirc an cho gia stic hay trong nudi trong thuy
san (Nilsang et al., 2005), gop phan nang cao ham
lugng dam trong mot SO san pham Nghién ctru nay
dugc thuc hién nham san xuat cac san pham co gia
tri kinh t& (bot dam va bot canxi) tir nguon phu pham
xuong cé tra (Pangasianodon hypophthalmus) bing
phuong phép thiy phan enzyme.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CcUU
2.1 Chuan bi miu

Xuong ca tra duoc thu tir cong ty thuy san Bién
Pong, khu cong nghiép Tra Néc va van chuyén lanh
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vé phong thi nghiém Ché bién Thuy san, Khoa Thuy

san, Truong Pai hoc Can Tho. Xuong c4 duoc rira

dé loai bo tap chét, vi sinh vat bam trén bé mit va

dé réo. Tién hanh cit nho xuong ca khoang 2-3 cm,

dong goi trong tai PE voi khdi luong méi tai 1a 100

g va bao quan ¢ -18°C dén khi tién hanh thi nghiém.
2.2 Hoa chat

Cac hoa chat duoc st dung nhu dung dich
NaOH, ethanol, axit boric, enzyme Tegalase R66L
(dang long), Tegalase EP60G (dang bot) tinh khiét
va mot sb hoa chat thuong dung trong phong thi
nghiém.

 Enzyme Tegalase (Tegaferm Holding GmBH,
Ao) thiy phén protein thanh axit amin c6 pH tOi
thich 1a 7,8 - 8,8 va hoat dong trong mién nhiét do
50 - 60°C.

2.3 Phwong phap nghién ciru

2.3.1 Khdo sdt anh huéng cua nong do
enzyme déen chat luong cua dich dam va ham lwong
khodng cua xwong cd tra

Xuong ¢4 duoc ra dong trudc khi tién hanh thiy
phan bang enzyme Tegalase & cic néng do khac
nhau lan luot 12 0,1; 0,2 va 0,3% so v6i nguyén li¢u
(viw) trong thoi gian 24 gio, ti 1¢ nuoc cat va
nguyén liéu 13 1: 10 (v/w), nhiét do trong sudt qua
trinh thuy phan la 50°C. Sau khi qua trinh thiy phan
két thuc, tién hanh loc thu dich dam va rira sach phan
xuong dé phan tich 4m d9, khoang, protein. Phan
dich dam dugc phan tich ham lugng axit amin va s6
lién két peptit tao thanh nham tim ra nong do
enzyme t6i wu nhit cho qua trinh thuy phan. Khdi
lugng mau cho mdi nghiém thie 1 50 g. Thi nghiém
dugc 13p lai 3 1an & mdi nghiém thic.

2.3.2 Khao sdt anh huong cua thoi gian ning
nhiét dén su thity phdn protein thanh axit amin tir
qud trinh thuy phan xwong ca tra

Dich dam sau khi thity phin & nong d6 enzyme
t6i wu (két qua thi nghiém 1) dwoc ning nhiét bing
thiét bi u & 90-95°C trong cac thoi gian lan luot 1a
2, 4 va 6 phut. Sau d6 trung hoa bang NaOH 3 %
dén khi pH vé trung tinh. Mau dwoc phan tich lai chi
tiéu axit amin nham chon dwoc thoi gian nang nhiét
thich hop dé qué trinh thily phan protein thanh axit
amin 1a tot nhat. Khéi lugng mau cho mdi nghiém
thire 14 50 g. Thi nghiém duoc lap lai 3 1an & mdi
nghiém thtrc.

2.3.3 Khdo sdt anh huong cua thoi gian sdy
dén chdt heong cua bét dam va bét canxi

Mau dich dam sau khi ning nhiét (két qua thi
nghiém 2) dugc ly tdm, sau d6 lay phan dac trai ra
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khay va tién hanh say trong thoi gian 1,2 va 3 ngay
¢ nhi¢t d6 60°C. Két thic qua trinh sdy, mau duoc
phéan tich a am do, ham lugng dam va tinh hiéu Suét
thu hoi sau tirng méc thoi gian nham tim ra thoi gian
sdy t6i wu nhét dé cho chat luong bot dam tét nhat.
Khéi Iugng mau cho mdi nghiém thic 1a 50 g. Thi
nghiém duoc l1ap lai 3 1an & mdi nghiém thuc.

Phan xuong ca sau khi thuy phan voi nong do
enzyme t6i wu (két qua thi nghiém 1) dwoc rira sach
va sdy trong thoi gian 2, 4 va 6 gid & nhiét d6 60°C.
Mau sau khi sdy véi timng méc thoi gian dwoc phan
tich 4m d, ¢ hoa tan va hidu suét thu hdi nham tim
ra thoi gian sy ti vu nhat dé cho bot canxi dat chat
lwong tét nhat. Khéi lwong mau cho mdi nghiém
thirc 1a 50 g. Thi nghiém dwoc lap lai 3 lan & mi
nghiém thirc. Cac mau duoc sdy bang thiét bi say
khong khi nong (ti sdy d6i luu ty nhién ED 400
Binder, Dtc). Nhiét do 60°C duoc chon dé say san
pham bot dam va bot canxi vi chat lwong cua san
pham cudi cing hau nhu khong bi bién do6i, nguoc
lai néu siy mau & nhiét do thip hon s& tang thoi gian
sdy hodc sdy vai nhiét 6 cao hon sé& thuc ddy qua
trinh oxy hoa xay ra va anh hudéng khong t6t dén
chét lwong san pham (mau sic, mui) thu dugc.

2.4 Phuwong phap phan tich

Phén tich ham luong am bang phuong phap say,
ham luong khoang bang phuong phap ddt, ham
lugng dam tong s6 bang phuong phap Kjehdal, ham
luong lipid bang phuong phap Soxhlet va xac dinh
tong sé vi sinh vat hiéu khi theo phuong phap db dia
(AOAC, 2000).

Xac dinh sb lién két peptit theo phuong phéap cua
Hultmann et al. (2012) dya trén sy c6 mat ciia cac
chudi peptit mach ngin va cac axit amin ty do co
trong dung dich. Hat 1,2 mL dung dich dém ¢ muic
pH (5.5 hoic 7.5 gom acid citric 0,1 M va natri
hydrophosphate 0,2 M) cho vao ong nghiém 15 mL,
tiép tuc cho vao 0,1 mL mAu va lic déu. Thém 2 mL
trichloroacetic acid (TCA 5%) vao dé lam két tua
protein, lic déu va dé yén 30 phat. Tién hanh loc dé
bo két tua, thu phan dich loc. Hut 0,5 mL dung dich
vira loc duge cho vao éng nghiém, sau d6 thém vao
2,5 mL dung dich D (1 mL dung dich CuSO4 1% +
1 mL Potassium Sodium Tartrate 2% + 100 mL
Na,CO3 2% trong 0,1M NaOH), lic déu va dé yén
10 phut, cudi cung thém 0,25 mL Folin (pha lodng
véi nudc ty 18 1 folin: 2 nudc, v:v) lac déu va dé yén
30 phut. Tién hanh do mau quang phé véi bude song
750 nm. Mu trang dung cho cai dit may quang phd
ciing dwoc chuan bi bang cach thay mau thi nghiém
bang nuéc cét, trinh tu thi nghiém duoc thuc hién
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nhu trén. Do mau da duoc loc sach nén ding UV
cho két qua do tuong doi chinh x4c.

Xac dinh ham luong dam amin bang phuong
phap Nito formol theo TCVN 3708:1990.

Xé4c dinh d6 hoa tan bang phuong phéap loc
(Hemung, 2013). Cén 1 g bot ca (D) hoa tan véi 10
mL nuéc cat, khudy déu trong 12 gio ¢ nhiét do
phong. Tién hanh loc dung dich bang giay loc, sau
do gidy loc duoc siy dén kh01 luong khong ddi, can
dé x4c dinh khdi lwong mau khong tan (C), tir d6 suy
ra dugc d6 hoa tan.

Xac dinh ham lugng canxi theo AOAC 2013.06
(2016).

~Xac dinh hiéu suit thu hdi bang phuong phap
kiém tra khoi lugng.
2.5 Phwong phap xir 1y sb liéu
_ Kétqua duoc tinh toan trung binh, d¢ léch chuan
bépg chuong trinh Microsoft Excel 2013. Xur ly
thong ké One Way ANOVA va so sanh su khéc biét
gilra cac nghiém thirc trong cung mét thi nghiém
bang phép thur Duncan (p < 0,05) bang chuong trinh
SPSS 16.0.
3 KET QUA VA THAO LUAN
3.1 Thanh phin héa hoc ciia xwong ca tra
Két qua phan tich thanh phan hoa hoc ciia xuwong
ca tra dugc thé hién trong Bang 1.
Bing 1: Thanh phan héa hoc ciia xwong ca tra
theo cin ban kho

Chi tiéu Ham lwong (%)
Am do 23,140,115
Khoang 18,8+0,351
Protein 36,1+0,392
Lipid 13,140,595

(So ,liéu dwoc trinh bay dwoi dang trung binh + do léch
chudn, n=3)

Két qua & Bang 1 cho thdy ham luong protein va
khoang chiém ty 1¢ khd cao lan luot 1a 36,1 va
18,8%, nén can duoc tan dung dé san xuat bot dam
va bot canxi co chat lwong cao nham gia tang gia tri
nguon phu pham nay. Dé thic day qua trinh thay
phan phan thit c4 con sét lai trén xuong nham muc
dich vira san xuat bot dam, vira tan dung nguon
xuong dé tao ra bot canxi, tién hanh bd sung enzyme
Tegalase dé qua trinh thuy phén protein dién ra mot
cach t6t nhét va nang cao chét lwong san pham.
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3.2 Khio sat anh huéng cia ndng do
enzyme dén chat lwong cia dich dam va ham
lwgng khoang trong xuwong ca tra

S lién két peptit va ham luong dam amin cua
dich dam sau qua trinh thiy phan xuong ca trong 24
gid 6 50 °C Vi cac ndng d6 enzyme khac nhau dugc
thé hién trong Bang 2.

Bang 2: Anh hwéng cia nong dd enzyme
Tegalase den chat lwgng dich dam

i Nong dé  Lién két Pam amin

Mau enzyme peptit (lién —* (9/L)
Tegalase (%) két)

D6i chimg 0 1194+20,5% 8,4+0,0042

1 0,1 2935+7,07° 14,8+0,003"

2 0,2 2947+10,6° 14,9+0,001°

3 0,3 2962+3,53° 16,9+0,022°

(Ghi chu: cac ky tu (a, b, ¢) khdc nhau trong cung mot
cot biéu thi si khdc biét c6 ¥ nghia thong ké (p < 0,05),
s6 liéu duoc biéu hién dudi dang trung binh + d¢ léch
chudn, n=3)

Két qua thity phan xwong cé tra cho thiy khi tang
nong do enzyme tir 0,1 1én 0,3 % thi ham lwong dam
amin tang, sb lién két peptit tao thanh tir 2935 ting
1én 2962 lién két do enzyme tuong tac 1én cac lién
két nhi duong va lam thay doi cac lién két trong phan
tir co chat. Cac lién két nay bi suy yéu va chudi
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peptit d& dang bi cit mach mot cach triét dé hon,
hinh thanh nhiéu chudi peptit c6 khéi luong phan tir
nho hon (Dang Thi Hién, 2008). Ban dau khi chua
bd sung enzyme vao nguyén ligu thi qué trinh thay
phan chi xay ra dudi tac dung cua hé protease ngi tai
nén so véi mau ddi chimg thi sé lién két peptit dugc
bé giy & nong do 0,1% tang lén mot cach rd rét, cao
hon ban dau 1741 lién két. Duéi tac dung cua
enzyme, phan tir protein bi thity phén tai cac lién két
peptit va tao thanh cac chudi peptit mach ngan, sau
d6 cac chudi nay tiép tuc dugc phan cit thanh cac
axit amin, do d6 ham lugng axit amin sé tang 1én va
s6 lién két peptit tao thanh cling tang khi tang ti I¢
enzyme (Nguyén buc Luong, 2004). Ti I¢ enzyme
b sung tang nhu sb lién két peptit cing nhu ham
lwong dam amin ting khong dang ké, xu huéng nay
kha tuong thich véi sy giai thich ciia Guérard et al.
(2002) va Nguyen et al. (2011), cu thé, cac chudi
peptit mach ngan c6 trong hon hop phan mg dugc
tao thanh tir qua trinh thuy phén protein c6 thé 1a tac
nhan lam bét hoat tac dung thiy phén cua enzyme
va la ddi thu canh tranh co chit ddi vai protein. Tuy
nhién, ndng do lién két peptit dung cho qua trinh
thiry phan ciing gi6i han nén kha ning thay phan 6n
dinh mic du gia ting ndng do enzyme (Salwanee et
al., 2013). Qua d6 cho thdy, ché d6 thuy phan mau
xuong ca tra & ndng do enzyme 0,1% ¢ nhiét do
50°C la t6i uu nhat.

Bing 3: Anh hwéng cia nong dd enzyme Tegalase dén ham lwong khodng trong xwong ca tra

Nong d9 enzyme

MAu Tegalase (%6) Am dd (%) Protein (%) Khoang (%)
Déi chimg 0 58,6+0,661P 33,9+0,018P 9,57+0,0612
1 0,1 46,9+0,7722 17,5+0,0412 37,4+0,121¢

2 0,2 45,3+0,1712 18,3+0,3222 33,5+0,136"

3 0,3 46,8+0,8232 17,7+0,5712 34,140,186"

(Ghi chu: cdc ky tw (a, b, ¢) khdc nhau trong cung mot cgt biéu thj sir khdc biét ¢é ¥ nghia thong ké (p<0,05), s6 liéu
duoc biéu hién dudi dang trung binh + dé 1éch chudn, n=3)

Két qua nghién ciru & Bang 3 cho thay khi nong
dd ezyme cang tang thi ham lugng protein cang
giam, ham lugng khoang theo xu hudng ting dan.
Do trong qua trinh thiy phan, khi ting ndng do
enzyme thi toc d thay phan protein xay ra nhanh do
su Cit mach cua cac chudi peptit (Pang Thi Thu,
2012) dan dén phan thit vun bam trén xuong dugc
tach ra cang nhiéu va ham luong protein con lai
trong xwong s& giam xudng. So voi mau dbi ching
thi ham lugng protein trong xwong & néng do 0,1%
giam xudng mot cach rd rét tir 33,9 xudng 17,7% va
ham luong khoang tang lén rat manh tir 9,57 1én
37,4%. Ddi v6i thi nghiém nay khi ding enzyme
Tegalase dé thay phan xuong c nham loai protein
ra khoi xwong thi hiéu suat loai protein & ndng do
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0,1% 14 51,6% so voi mau ddi chimg. Phuong phap
nay khong nhimng gitip giam thiéu luong héa chat
thai ra moi truong so véi phuong phap truyén thong,
ma con tan dung dugc ngudn protein tir qua trinh
thity phan xurong c4 cho cac muc dich khac. O nong
d6 0,1% cho két qua ham lugng khoang cao nhat 13
37,4% kha twong dong voi nghién ciru vé ham luong
khoang & nhiéu loai c4 khac nhau (x4p xi 40%) cua
Toppe et al. (2007) va ham lwong protein thip nhat
17,5%. Két hop vai chit lwong dich dam & Bang 2
thi néng d6 enzyme 0,1% duoc kién nghi cho su
thuy phan xuong ca.
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3.3 Khio sat anh hwéng cia thoi gian ning
nhiét dén sw thity phén protein thanh axit amin
tir qua trinh thiy phin xwong ca

Ham lugng dam amin trong még dich dam
sau khi nang nhiét trung hoa duoc thé hién trong
Bang 4.

Bang 4: Khao sat anh huéng caa thoi gian ning

nhiét dén sy thity phan protein thanh axit
amin tir qua trinh thiy phéin xwong ca

Thoi gian nang

Méiu Axit amin (g/L)

nhiét (phut)
D6i chimg 0 8,41+0,3962
1 2 14,9£0,099°
2 4 15,7+0,001°
3 6 17,7+0,099°

(Ghi chu: cac ky tu (a, b, ¢) khdc nhau trong cung mot
cot biéu thi sie khdc biét ¢6 y nghia thong ké (p<0,05), s6
ligu dwoc biéu hién dudi dang trung binh + d¢ léch
chudn, n=3)

Két qua thi nghiém cho thay thoi gian nang nhiét
cang dai thi ham lugng dam amin cang tang. Tang
thoi gian nang nhiét tir 2 1€n 6 phut thi dam amin
tang tu 14,9 1én 17,7 g/L. Nguyén nhén 1a khi nang
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nhiét s& lam giam d6 nhét cua khdi hdn hop thiy
phan, 1am thic ddy nhanh qua trinh gidn nd mach
phan tir va 1am thay ddi hinh dang protein nén lam
tang kha nang thily phan cit mach protein va tao ra
nhiéu axit amin nhat, dong thoi qua trinh nay giap
tiéu diét vi sinh vat, dong tu protein va giam bat mui
(Nguyén Btc Lugng, 2006). Mau d6i ching c6 ham
luong axit amin thap hon nhiéu so véi mau dugc
nang nhiét. Mac khéac, theo Nguyén Lé Ha (2009)
thi nhiét do cang cao va thoi gian ning nhiét cang
dai thi ham lugng axit amin cang giam vi enzyme cé
ban chit 1a protein nén bi bién tinh béi nhiét d6 cao
va anh hudng dén hiéu qua thay phan. Nhu vay, ¢
thoi gian nang nhiét 6 phut cho ham luwong dam axit
amin cao nhat, thich hop dé lam thong s cho b tri
thi nghiém tiép theo.
3.4 Anh huéng cia ché do siy dén chat

lwgng caa bt dam va bt canxi

D6 am, ham lwong protein va hiéu suat thu hoi
ctia bot dam va chét lwong caa bot canxi tir qué trinh
thity phan xwong c tra bang enzyme Tegalase khi
sdy & 60°C trong cac thoi gian sdy khac nhau duoc
thé hién trong Bang 5.

Bing 5: Anh hwéng cia thoi gian siy dén chat lweng cia bt dam va bt canxi

Miu Thoi gian say _ Bot dam _ i
(ngay) Po am (%) Ham lugng protein (%) Hiéu suat thu hoi (%)
1 1 4,64+0,1132 68,9+0,1312 5,48+0,0212
2 2 3,96+0,035° 70,9+0,3962 4,12+0,608°
3 3 2,37+0,057° 73,7+0,247° 3,77+0,233°
Miu Thoi gian séy _ Bot canxi _ i
(gio) Po am (%) Do hoa tan (%) Hiéu suat thu hoi (%)
1 2 15,840,219¢ 14,1+0,1412 18,5+0,417°
2 4 10,8+0,177° 16,240,155 17,8+0,424°
3 6 3,99+0,0612 16,94+0,283°¢ 15,5+0,4242

(Ghi chu: cdc ky tw (a, b, ¢) khdc nhau trong cung mot cgt biéu thj su khdc biét ¢é ¥ nghia thong ké (p<0,05), s6 liéu
duot biéu hién dudi dang trung binh + dé l1éch chudn, n=3)

Két qua thi nghiém ¢ Bang 5 cho thy khi thoi
glan sdy cang dai thi ham luong protein cang tang,
d6 am va hiéu suat thu hoi cang giam. Khi tang thoi
gian sdy tir 1 1én 3 ngay thi d6 4m giam tir 4,64
xudng con 2,37%, hiéu suat thu hdi giam tir 5,48
xudng con 3,77%, riéng ham luong protein tang tir
68,9 1én 73,7%. Nguyén nhan cia sy khac biét trén
1a do khi thoi gian say cang dai, dudi tac dung cua
nhiét thi luong nuéc bén trong san pham thoat ra
ngoai cang nhiéu vi vay dan dén d6 am va ca hiéu
sut thu hoi déu giam (Trong Nguyen Can, 1990).
Luong nudc trong san pham cang thap thi ndng do
chat kho cang cao, nén ham luong protein c6 xu
huéng ting dan. Trong nghién ctru nay, bot dam co
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ham lugng protein thay doi tir 68,9 téi 73,7% va va
cao hon so v6i két qua bot dam thay phéan tir phu
phiam ca (Pangasius sp) duoc cong bd boi Amiza et
al. (2011) vai ti 1¢ protein chiém 65,05%. Bot dam
¢6 ham lwong am <10% la thich hgp cho qué trinh
bao quan, han ché duoc cac bién d6i khong mong
muén (Tran Thi Luyén, 1996). Vi vay, mau dich
dam duoc sdy 1 ngay & 60°C c6 d6 4m, ham lwong
protein va hiéu suat thu hdi lan luot 12 4,64; 68,9 va
5,48% duoc chon lam mau téi uu.

Chat lwong cua bot canxi thu duoc cling co
khuynh huéng bién doi trong tyr nhur bot dam. Cu
thé, khi siy mau tir 2 dén 6 gio thi 4m do giam tur
15,8 xudng 3,99% va hiéu suat giam tir 18,5 xuéng
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15,5%,con do hoa tan ting dan theo thoi gian séy.
D06 hoa tan phan anh chat lwong cia thanh phan
khodng c6 trong bot canxi va lién quan dén kha nang
hap thu cia con nguoi (Hemung, 2013). Déi voi
nghién ciru san xuat cac ché pham canxi tir ca nu6c
man (Bubel et al., 2015) san pham say & nhiét do
60°C cho dén khi d6 am dat 10% thi thu dugc bot
canxi. Mot bao cao khac cia Bubel et al. (2015) thi
nhiét d6 60°C ciing duoc dé xuat cho qua trinh siy
san phiam bot canxi tir xwong ctia mot 6 loai ca nhur
c4 hdi (Salmo salar) va ca bo (Gadus morhua
callarias) va san pham co6 thanh phan chit kho
chiém tir 90% tré 1én. VAy mau co thoi gian siy 4
gio & nhiét d6 60°C cho san pham c6 am d6 1a 10,8%
phti hop cho bao quan cac san pham dang bot (Lé
Thi Minh Thay, 2014).
3.5 K&t qua thanh phan héa hoc cia san

phim bt dam va bdt canxi tir xwong c4 tra

Thanh phin héa hoc ciia san pham bot dam va
b6t canxi tir xuong ca tra dugc thé hién trong Bang
6.

Bang 6: Két qua phan tich thanh phin héa hoc
cua bgt dam va bot canxi thanh pham

Chi tiéu Bot dam Bot canxi
Canxi (%) 22,9
Vi sinh (cfu/g) 2,62x10* 1,62x10°
Am d6 (%) 4,64+0,113 10,840,177
Khoang (%) 2,44+0,037 66,3+0,192
Protein (%) 68,940,131 10,3+0,165
Lipid (%) 10,840,151 8,44+0,185

(Sé Ivi,éu duoc trinh bay dudi dang trung binh £ do léch
chudn, n=3)

Tir két qua phan tich thanh phan héa hoc (Bang
6) cho thay bot dam tir nguon xuong cé tra c6 gia tri
dinh dudng cao, ham lugng protein cua bot dam
chiém dén 68,9% dat yéu cau, qui cach cua bot ca
thuc pham (Lé Thi Minh Thity, 2014) va phi hop dé
bé sung vao thirc dn, cac san phim banh, snack hay
duoc sir dung dé ting cuong ham lucmg dam trong
thire an cho dong vat nudi. Bot canxi thu dugc co
ham lugng am t6i wu 10,8% va ham lwong canxi
chiém 22,9%. Do ham lueng canxi trong san pham
bot canxi thu dugc cao nén déy co thé duoc xem nhur
1a mot ngudn cung Cap canxi tiém ning cho con
ngudi théng qua viéc bo sung vai lidu lugng hop 1y
vao khau phan an. Vi nguon canxi ty nhién tir xwong
ca cha yéu & dang hop chat canxi photphat va twong
ty nhu thanh phan xwong cta con ngudi nén ching
rat d& duoc hap thu vao co thé hiéu qua va an toan
(Hemung, 2013). Sdn pham bot canxi nay co thé
dugc bd sung vao cac san pham thuc pham thong
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thuong khac nhu sita va cac san pham tir sita, cac
san pham bot, mi, ciing nhu cac loai d6 udng khac
nham cai thién ham luong canxi trong thuc pham va
thay thé cac mudi canxi thwong mai dang duoc sur
dung nhu canxi cacbonat, canxi citrat (Singh et al.,
2007)

4 KET LUAN

Dé san xuat bot dam va bot canxi tir xwong ca tra
dat chat luong cao can thiiy phan mau xuong ca tra
VGi ndng do enzyme Tegalase 1a 0,1% (v/w) trong
thoi gian 24 gio o nhiét d6 50°C. Bot dam dugc nang
nhiét 95-100°C trong vong 6 phut, sau d6 sdy 1 ngay
& 60°C. Ddi véi bot canxi sau khi thuy phén ciing s&
duogc sdy & 60°C trong vong 4 gid dé dat dugc chat
luong tot nhat. San pham bot dam va bot canxi trong
pham vi nghién ctru nay c6 thé duoc tan dung dé lam
thuc pham cho con nguoi hoidc bd sung vao thirc an
cho dong vat nuéi nhim ting cuong gia tri dinh
dudong cho bita an.

LOI CAM ON
Pé tai nay dwoc tai trg boi Du 4n Néng cap

Trudng Pai hoc Can Tho VN14-P6 bang ngudn vén
vay ODA tir Chinh phu Nhat Ban.
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