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ABSTRACT

The object of this study was to obtain calcium-rich mineral powder from
snakehead fish bone by alkaline enzyme, the research was carried out via
the three main experiments: the bone sample was heated at 95-100°C for
10 minutes before being hydrolyzed at 50°C for 6 hours with the variety
of enzyme concentrations (i), the influences of the drying time to the
quality of mineral powder (ii), and the quality changes of calcium mineral
powder occurred in 4 weeks of storage at room temperature (iii). The
results showed that the hydrolyzed bone with the alkaline enzyme
conccentration of 0.6% was removed 47.5% protein. After that, the
sample was dried at 50°C for 2 hours to obtain calcium-rich mineral
powder with moisture content, solubility, recovery yield and lighteness
were 10.3%; 15.1%; 70.1% and 83.6, respectively. The product of
calcium-rich mineral powder from snakehead fish bone contained mineral
content of 62.8% and calcium accounts for 21.01%. The product still
maintained good quality, food hygiene, and food safety after being stored
for 4 weeks at room temperature.

TOM TAT

Muc dich cua nghién cuu la thu nhan bot khodng giau calcium tir xwong
cd loc bang enzyme alkaline, nghién ciru dwoc thue hién thong qua ba thi
nghiém chinh: xwong ca dwoc gia nhiét o 95-100°C trong 10 phut trudc
khi tién hanh thiy phdn bang enzyme alkaline ¢ 50°C trong 6 gio Véi cdc
nong do enzyme khdc nhau (i); dnh hwéng cua thoi gian sdy dén chat
luwong sdn phcfm bét khodng (ii) va theo déi sw thay doi chdt heong bot
khodang gidu calcium tir xwong ca Iéc trong 4 tuan bao quan ¢ diéu kién
nhiét d¢ phong (iii). Két . qua cho thdy, mau xwong cd léc duwoc thiy phan
bang enzyme alkaline nong dé 0,6% loai dwoc 47,5% protein. Sau dé mau
dwoc dem say khé ¢ 50°C trong 2 gio thu duoc bot khoang giau calcium
c6 d am, dé hoa tan, hiéu sudt thu hoi va dg sang lan heot la 10,3%;
15,1%; 70,1% va 83,6. San pham bét khodng giau calcium tir xuwrong cd
l6¢ chiva 62,8% khodng va ham lrong calcium chiém 21,01%. San pham
van duy tri chat lrong va an toan vé sinh thyc phdm sau 4 tuan bado qudn
¢ nhiét do phong.
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1. PAT VAN DE

Ngéanh nudi trong thiy san Viét Nam dang trén
da phat trién, bén canh mat hang chu luc 14 ca tra va
tom thi van c6 mot s6 loai ca khac nhu ca loc
(Channa striata) duoc nuéi dé cung cip cho thi
truong noi dia véi sé luong ude tinh khoang 40.000
tan nam 2009 (Huynh Vian Hién va ctv., 2011). C4
16¢ durge nudi chit yéu phuc vu cho ca thuong pham,
lam kho, cha bong... Trong qua trinh ché bién, luong
phu pham nhu dau, xwong, vy, vay... thai ra la kha
nhiéu. Trong d6 xuong chiém khodng 6-9% so véi
trong luong than c. Lugng phu pham ndy la tuong
dbi 16n, can dugc tan dung dé san xuat cac san pham
khac c6 gia tri kinh té cao hon, gop phan giam 6
nhiém méi trudng.

Viéc tim ra cac nguén khoang giau calcium dé
b sung vao thuc pham 14 van dé can thiét. Trong
cac phy pham tir c4 thi xuong cd dugc xem la ngudn
cung cap calcium ty nhién day tiém ndng do ¢6 ham
lwong calcium cao khoang 34-36%, ton tai chu yéu
& dang mudi calcium phosphate (Chaimongkol,
2012; Hamada et al., 1995). Vi myc dich nang cao
gi4 tri phu pham xwong ciing nhu dap tng yéu cau
cung cép calcium cho co thé con nguoi, nhiéu
nghién ciru dd dwoc thuc hién nhu: san xudt bot
calcium tir xwong c4 hdi bang NaOH (Bubel et al.,
2015), san xuat bot calcium tir xuwong ca tra bang
enzyme Tegalase (Lé Thi Minh Thuy & Truong Thi
Mong Thu, 2020). Vi vay nghién ctu anh hudng cia
nhiét d6 cao két hop thiy phan bing alkaline dén
hiéu qua thu nhan bdt khoang giau calcium tir xwong
ca 16c (Channa striata) da dugc thuc hién.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Chuén bi miu

Phu phém xuong ca 16c duge mua tai co sé kho
¢4 16¢ 7 Chop (Thoai Son, An Giang). Phu phim
dugc cip dong ¢ nhiét do -20+2°C va dong thung
chuyén vé phong thi nghiém Bo mén Ché bién Thity
san, Khoa Thty san, Truong Pai hoc Can Tho trong
thot gian khong qua 6 gid. Xuong ca dugc rd dong,
loai bo tap chat, ndi tang, rira sach va cét khuc
khoang 1-2 cm, dé rao sau d6 can 50 g cho vao thi
PE va bao quan ¢ nhiét do -20+2°C dén khi tién hanh
bd tri thi nghiém.

2.2. Héa chat

Céc hoa chét duoc sir dung nhu dung dich NaOH
(sodium hydroxide), HSO4 (sulfuric acid), HsBO3
(boric acid), enzyme alkaline (dang bt min) va mét
s6 hoa chat thuong dung trong phong thi nghiém
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dugc cung cap boi cong ty TNHH xuét nhap khau
Thanh M¥, thanh phd Cén Tho.

Enzyme alkaline dang bot dwoc san xuit tai An
Do, nhap khau va phan phéi boi cong ty TNHH
thuong mai hoa chat va néng san Phuong Trim
(Phutraco, H6 Chi Minh), emzyme hoat dong tét &
pH tir 7,0-9,0 trong mién nhiét do 45-60°C va c6
hoat tinh 50.000 U/g.

2.3. Phwong phap nghién ciu

2.3.1. Anh huong cia nong dé enzyme alkaline

dén hiéu qua logi protein ciia xirong cd
loc

Xuong ca loc duge rd dong & nhiét do 0-4°C
trong tu lanh va duoc gia nhiét & 95-100°C trong 10
phut. Tiép theo, xuong ca dugc thuy phan ¢ cac
ndng do enzyme alkaline lan luot 12 0; 0,2; 0,4; 0,6
va 0,8% so véi nguyén lidu, ty 1¢ xuong ca: nudc cat
1a 1:1 (w:v). Mau duoc Iéc dao déu va u & nhiét do
50°C trong 6 gid. Két thuc qua trinh thuy phan, mau
duoc bat hoat enzyme ¢ 95-100°C trong 2-3 phut va
duoc rira 2 lan trong nude sach, mdi 1an rira véi 300
mL nuéce trong 2 phut, dé rio 5 phut va can lai dé
xac dinh khéi lwong. Tinh hiéu suit thu hdi va phan
tich cac chi ti€u nhu ham lwong khoang, lipid,
protein cua xwong di dwoc thily phan nham chon ra
ndng do enzyme alkaline cho kha ning loai protein
trén xwong ca 16c 1a t6t nhat. MGi nghiém thie dugc
I3p lai 3 l1an, khéi lugng méi mau 1a 250 g.

2.3.2. Anh hwong cua thoi gian sdy dén chadt

lirong san pham bét khodng gidu
calcium ter xwong cd loc

M3u xwong c4 sau khi thiy phan & nong do
enzyme alkaline thich hop (két qua thi nghiém 1)
duoc rira sach, can va trai déu trén khay co6 kich
thudc 20x30 cm va siy trong thoi gian 1,2, 3 va 4
gio ¢ nhiét do 50°C dé tim ra thoi gian sy dat do
am phu hop 10-12% (Lé Thi Minh Thuy & Truong
Thi Mong Thu, 2020). Mau sau khi say véi ting
méc thoi gian s& duoc nghién min dé phan tich 4m
d6, ham lwong khoang, d6 hoa tan, hiéu suét thu hoi
va do mau nham tim ra thoi gian siy ti wu dé cho
bot calcium dat chat luong tét nhit. Mau tbi vu s&
duge dem di phan tich ham lwong calcium. Mdi
nghiém thte dugc 1ap lai 3 1an, khéi lugng mdi mau
14250 g.

2.3.3. Theo déi s bién doi chdt hrong bot

khodng gidu calcium theo thoi gian bao
qudn ¢ nhiét dé phong

Bot khoang thanh pham (két qua thi nghiém 2)
duoc bao quan bang tii PA han kin mi¢ng ¢ nhiét
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d6 phong trong diéu Kién thoang mat, khong am wét
trong 4 tuan (0, 1, 2, 3 va 4 tudn) va tan suat ldy mau
sau mdi tuan bao quan. Sau do6 tién hanh phén tich
d6 4m, ham luong khoang, tong sé vi sinh vat hiéu
khi va do mau dé xac dinh su anh huéng cua thoi
gian bao quan dén chit lwong, mau sic bot khoang
gidu calcium. Mdinghiém thtrc duoc lap lai 3 lan,
khéi lugng méi mau 1a 250 g.
2.4. Phuong phap phan tich

Thanh phin héa hoc cua nguyén liéu ban dau,
bot khoang dugc xac dinh theo Association of
Official Analytical Chemists (AOAC, 2000). Cu
thé, ham luong protein dugce xac dinh bang phuong
phap Kjeldahl (AOAC, 2000 s6 954.01), xac dinh
ham lugng lipid bang phuong phép Soxhlet (AOAC,
2000 s6 991.36), ham luong khoang bang phuong
phap nung (AOAC, 2000 s6 942.05) va ham luong
am bang phuong phap say dén khbi lugng khong doi
& nhiét d6 105°C (AOAC, 2000 sé 934.01). Xac
dinh téng sé vi sinh vat hiéu khi bang phuong phap
dém khuan lac (NMKL, 2006).

_ Xac dinh hiéu sut thu ,héi bang phwong phap
kiém tra khoi lwgng, hiéu suat sau khi thuy phan (Hy)
véi cong thitc Hy=2"x100, trong o, Hi (%) la higu

1

suét thu hoi cua san pham sau khi thuy phén, X: (g)

1a khoi lwong mau trude khi dem di thily phan, Y;

(g) 1a khoi lugng mau thu duoc sau khi thuy phan,

ria sach va dé rao.Hiéu suat thu hoi sau khi say (Hy)

V6i cong thitc Hy=22x100, trong o, H (%) la higu
2

suat thu hoi cua san pham sau khi sy, X (g) 1a khdi
lugng mau trude khi demdi say, Y (g) 1a khéi lugng
mau thu dugc sau khi say rdi nghién min.

Xac dinh d6 hoa tan bang phuong phap loc
(Hemung, 2013). Can D (g) bot khoang giau
calcium hoa tan véi 10 mL nudc cat, khuéy déu
trong 12 gio & nhiét d6 phong. Tién hanh loc dung
dich bang giay loc (gidy loc da dudc say trude d6 1
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ngay ¢ 105°C) thu dugc phan khong tan. Sau d6 glay
loc duoc siy dén kho1 luong khong dbi, can dé xac
dinh khéi lugng mau khong tan C (g), tir d6 suy ra

dugc do hoa tan T (%) theo cong thic: Tz% %100

Xac dinh ham lugng calcium theo phuong phap
AOAC 2013.06 (2016)

Do mau theo phuong phap dugc mé ta bai Sae-
leaw and Benjakul (2015) bang thiét bi do mau (PCE
— CSM 2, Trung Quéc) cac gia tri L* (dai dién cho
d6 sang ctia san pham, tir 0-100 tuong (g tir mau
den dén mau tring), a* (mau do dén mau xanh 14
cdy) va b* (mau vang dén mau xanh da troi). Mau
bot khodng giau calcium duoc trai déu, du day trén
mot to gidy tréng va tién hanh do. Téng su chénh
léch mau sac (AE) gitra mau bot khoang giau
calcium va miu tiéu chuan dugc xac dinh boi cong
thirc. Mau tiéu chuén c6 cac gia tri L* = 97,41, a* =
0,27 va b* =0,77.

= J(AL)? + (Aa*)2 + (Ab*)2
2.5. Phwong phap xir li s6 ligu

Két qua dugc tinh toan trung binh, do léch chuan
bang chuong trinh Microsoft Excel 2013. Xt ly
thong ké One Way ANOVA va so sanh sy khac biét
gitra cac nghiém thac trong cung mot thi nghiém
bang phép thir Duncan (p < 0,05) bang chuong trinh
SPSS 16.0.

3. KET QUA VA THAO LUAN

3.1. Kétqua anh hwéng ciia ndng do
enzyme alkaline dén hiéu qua loai
protein ciia xwong ca loc

Khi gia nhiét xuwong ca 16¢ ¢ 95-100°C trong 10
phut truée khi thity phan bang enzyme alkaline voi
cac ty 1€ khac nhau thi thu dugc ham lugng protein,
lipid, khoang va hiéu sut thu hoi khac nhau. Két
qua thu nhan duogc thé hién ¢ Bang 1.

Bing 1. Ham luwgng protein, lipid, khodng va hi¢u suét thu hoi ciia xwong c4 lé¢ sau khi thily phin bing
enzyme alkaline véi cac nong do khac nhau (cin ban kho)

Nﬁng d§ enzyme Protein Lipid Khoang Hiéu suit thu hdi
(%) (%) (%) (%) (%)

0 40,6+0,434 23,6+0,71¢ 27,541,132 59,3+0,13¢

0,2 25,6+0,11°¢ 5,13+0,16° 55,3+0,36° 23,3+0,33¢

0,4 22,5+0,25° 5,23+0,17° 56,5+0,27¢ 23,0+0,70¢

0,6 21,3+0,15? 4,59+0,202 60,4+0,044 20,7+0,13°

0,8 21,5+0,422 4,88+0,32° 60,7+0,154 20,140,252

S6 liéu trinh bay dudi dang trung binh £ d¢ léch chudn, n=3. Céc gid tri ¢6 cdc chir cdi (a,b,c,d) theo sau giéng nhau

trong ciing mot Cot thi khéng khdc biét ¢6 y nghia thong ké.
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Khi ndng d6 enzyme tang dan tir 0 dén 0,8% thi
ham lugng protein, lipid trong xwong giam dan. Bén
canh d6, ham luong khoang c6 xu hudng tang dan.
Sy thay d6i nay 1a do téc do thiy phan protein xay
ra nhanh do sy cat mach cia cac phan tir peptide
(Pang Thi Thu, 2012) khi ting nong d6 enzyme, lam
cho phan thit bam trén xuong duoc tach roi ra cang
nhiéu din dén ham lugng protein giam xudng.
Luogng lipid trong co thit cling dugc tach ra do c6 su
phé v& cdu trac mé (Dumay et al., 2006) nén ham
luong lipid con lai trong xuong ciing giam xubng va
ham lugng khoang duoc ting 1én. So véi mau ddi
chiimg, ham lugng protein giam ro tr 40,6 con
21,3% cho hiéu suat loai protein ¢ nong do 0,6% la
47,5%, ham luong lipid giam tir 23,6 con 4,59% va
ham luong khoang ting manh tir 27,5 dén 60,4%. Sy
ton that ham lugng protein, lipid ¢6 trong xuong ca
dan dén hiéu suat thu hoi xuong ca sau thily phan
giam manh tir 59,3 con 20,1%.

Trong céc nghién ctru trudc day, hoa chat duoc
sir dung dé loai protein ¢ trong mau xwong ca dé
san xuat bot calcium nhu Bubel et al. (2015) da
ngam xuong ca hdi va xwong ca tuyét trong dung
dich NaOH 2 M cho hiéu qua loai protein 1a 40%
dbi véi xuong ca hoi va 7,19% d6i véi xuong ca
tuyét. BSi v6i nghién ciru Khir protein xuong ca ngir
bai dung dich NaOH 2% trong 30 phat ¢ nhiét do
s0i loai dugc 51,8% protein (Nemati et al., 2017) thi
cho két qua loai protein cao hon nghién ciru nay.
Ngay nay cac nghién ctru c6 xu hudng dung enzyme
dé khir protein dé han ché gay 6 nhiém méi truong
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nhu phuong phap su dung enzyme Flavouryme
0,5% dé thuy phan xuong va dau ca chdm cho két
qua protein tir 10,5 giam con 3,12% véi hiéu suat
loai 14 69,5% (Nguyén Thi My Huong, 2014) cao
hon nghién cru nay. Hay xuong cé thac lac com
duoc loai protein bang enzyme Tegalase & ndng do
0,3% trong 24 gio 6 50°C cho hiéu qua khur protein
1 37,1% va ham lugng khodng con lai trong mau la
38,8% (L& Thi Minh Thiy & Tran Thanh Tric,
2019) déu thap hon khi so v&i phuong phép ding
enzyme alkaline dé thity phan. Nguyén nhan cta sy
khac nhau nay c6 thé du doan 1a loai enzyme Khac
nhau khi sir dung & cac ndng do khac nhau trén cac
d6i twgng khac nhau thi cho hiéu qua la khong gidng
nhau.

Nhu vay, d6i voi xuong ca 16c khi thiy phan
bang enzyme alkaline ¢ nhiét d6 50°C trong 6 gid
thi néng d6 enzyme dat 0,6% dugc chon 1a thong sb
thich hop dé tién hanh bé tri cac thi nghiém tiép theo
do ¢6 kha nang khir protein 1a tt nhat, ham luong
khoéng con lai trong xwong 1 cao nhét

3.2. Két qua anh hwéng cia thoi gian sy

dén chit lwgng san pham bt khoing
giau calcium tir xwong ca léc

Do am, do hoa tan, ham luong khoang va hiéu
suét thu hdi cua bot khoang giau calcium tir qué trinh
thity phan xuong ca l6c bang enzyme alkaline khi
sdy & 50°C & cac mdc thoi gian khac nhau duoc trinh
bay trong Bang 2.

Bang 2. Anh hwdng cia thoi gian sy dén chat lweng bt khoang (ciin ban wét)

Thoi gian sa Po am Do hoa tan Khoan o y As
(gi(‘)’) y : (%) i (%) (%§ Hiéu suat thu hoi (%)
1 12,940,364 13,7+0,512 60,6+0,50? 73,8+0,73¢
2 10,3+0,26° 15,1+0,74° 62,8+0,86° 70,1+0,66°¢
3 8,91+0,25° 17,2+0,60° 64,1+0,80°° 68,6+0,26°
4 7,18+0,152 17,7+0,83¢ 64,3+0,50°¢ 67,3+0,292

S6 ligu trinh bay duéi dang trung binh + dé 1éch Chuv,fn, n=3. Cdc gid tri c6 cdc chit cdi (a,b,c,d) theo sau giong nhau
trong cung mot Cot thi khong khac biét co y nghia thong ké.

Khi tang thoi gian sdy tir 1 dén 4 gio thi ham
lwong 4m giam tir 12,9 con 7,18%, hiéu suat thu hoi
giam tir 73,8 con 67,3%, khac biét c6 ¥ nghia thong
ké giira cac mau. Nguyén nhén 14 do thoi gian siy
dai nén luong nudc trong san pham thoat ra cang
nhiéu, khdi lugng ciing giam di vi thé d6 4m va hiéu
suat thu hoi cua san pham giam (Nguyén Trong Can
& Db Minh Phung, 1990). Nguoc lai, ham luong
khoang tang tir 60,6 dén 64,3% khi thoi gian siy
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tang tir 1 1én 4 gio' do ham lwgng chat kho ting 1én
khi 4m d6 giam (Tran Thi Luyén va ctv., 2006). Do
hoa tan ting theo thoi gian sdy tir 13,7 dén 17,7% vi
sdy cang lau do 4m cang thap, khi nghién bot cang
min gitip dé hoa tan trong nudc hon (Nguyén Vin
Mudi va ctv., 2014).

Nhirng thay ddi mau sic cua bot khoang giau
calcium qua cac mdc thoi gian siy dugc trinh bay
trong Bang 3.
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Biang 3. Anh hwéng cia thai gian siy dén mau sic cia bgt khoang giau calcium

Thoi Egri]?n say bo Séll_lg bo mz‘;l: bo mz‘k;l: Cuing d9 mau (AE*)
1 80,9+0,622 2,62+0,672 14,0+0,312 21,3+0,56°
2 83,6+0,39¢ 2,55+0,122 13,9+0,462 19,240,322
3 82,6+0,48° 2,47+0,142 13,9+0,362 19,9+0,572
4 80,2+0,522 2,42+0,182 14,440,192 22,1+0,32°

S6 liéu trinh bay dudi dang trung binh + dg léch Chuén, n=3. Cdc gid tri ¢6 cdc chir cdi (a,b,c,d) theo sau giong nhau
trong cung mot Cot thi khong khdc biét co y nghia thong ké.

Khi ting thoi gian say tir 1 1én 2 gid thi d6 sang sang 1a 83,4 (Techochatchawal et al., 2009) gan
(L*) cua bot tang, nhung khi tang thém thoi gian siy gidng véi két qua nghién ciru nay.
tir 2 dén 4 gio thi d6 sang giam. Dan dén cuong d6 Theo Lé Thi Minh Thity va Truong Thi Méng
mau (AE*) cua bot khoang giau calcium cling thay Thu (2020), d6 4m thich hop cho bét khoang giau
d6i. Pidu nay c6 thé giai thich 1a do sy oxy hoa lipid calcium 1a tir 10-12%. Vi vy, miu bot khoang giau

xdy ra trong qua trinh say xuong cd va tao thanh cac calcium tir xuwong ca 16¢ duoc say ¢ 50°C trong 2 gio
hg;p chat sam mau ,(_Le Nguyep Df)an D}y A& Lé MY s& thu duoc san pham c6 chét lugng tot (ham lugng
Hong, 2012). So vai nghién ctru san xuat bot khoang calcium chiém 21,01%) va dap (mg yéu cau vé 4m

tir ca thac 12:10 thi say ¢ 60°C trong 3 gio cho két qua 5 nén duoc chon 1a thong sb thich hop d8 bd tri thi
ham luong am dat 11,4%, d6 hoa tan dat 13,2% cung nghiém tiép theo.

hiéu suat thu hoi 18,6% (Lé Thi Minh Thuy & Tran
Thanh Trac, 2019) 1a thip hon nghién ctru nay. Do
Vv6i bot khoang tir xwong cé tra khi duoc sy ¢ 60°C

3.3. Su thay d6i chat hrgng bot khoang giau
calcium theo thoi gian bao quan ¢ nhiét

trong 4 gio cho két qua cao hon nghién ctru nay véi dé pPong ] , .
d6 4m, do hoa tan lan luot 1a 10,8 va 16,2%, tuy ~ Su thay doi ham lugng dm, khoéng va tong s6 vi
nhién lai c6 hi¢u suat thu hdi 1a 17,8% lai thdp hon ~ Sinh vat hiéu khi cua san pham trong qua trinh bao
nghién ciru nay. Hay ddi véi bot calcium c4 ro phi quan ¢ dicu kién nhiét d6 phong duoc the hién ¢

song Nile khi sy 90°C trong 60 pht thi do duge do ~ Bang 4.
Bang 4. Két qua phan tich ham lwgng am, khoang va tong so vi sinh vt hiéu khi & cac moc thoi gian
bao quan khac nhau (can ban wot)

Thoi gian bao Do 4m Khoang  Téng sb vi sinh vat hiéu
quan (tuin) (%) (%) khi (CFU/g)
0 10,3+0,262 62,8+0,86¢ 4,37x10?

1 10,8+0,17° 61,8+0,83¢ 8,74x10?

2 11,1+0,30° 61,1+0,70° 1,43x103

3 11,5+0,23¢ 60,4+0,61° 4,50x10°

4 11,9+0,23¢ 59,7+0,13? 6,56x10°

S6 liéu trinh bay dudi dang trung binh + dg léch Chuén, n=3. Cdc gid tri ¢6 cdc chir cdi (a,b,c,d) theo sau giong nhau
trong cung mot cot thi khong khac biét co y nghia thong ké.

Qua s6 liéu phan tich & Bang 4 c6 thé thay duoc pham, nguy co hu hong va kha ning bao quan. Tir
san pham bot khoang giau calcium duoc bao quan & két qua thi nghiém , tong s vi sinh vat hiéu khi ting
nhiét d6 phong trong 4 tuan c¢6 ham lugng 4m ting dan qua 4 tuan bao quan tir 4,37x10? 1én 6,56x10°
nhe tir 10,3 dén 11,9%. Sy hat am phu thudc vao su CFU/g. Nguyén nhan c6 thé do thoi gian bao quan

chénh léch gitia 9 4m twong ddi cua khong khi va dai kém theo sy hat 4m tré lai cua san phim da lam
d6 am cua san pham va toc d tham khi cia bao bi cho san pham c¢6 mot s6 bién doi vé mat sinh hoa,
dung trong bao quan (Nguyén Vin Mudi va ctv., tao diéu kién cho vi sinh vat phat trién ngay cang

2014). Khi lwong am trong san phim ting 1én thi nhiéu (Nguyén Thi Hién va ctv,. 2009).
lugng chit kho trong san phim co xu hudng giam
(Tran Thi Luyén va ctv., 2006) nén lugng khoang
cling giam nhe tur 62,8 con 59,7% trong qua trinh

Trong thoi gian bao quan 4 tudn, sy thay d6i mau
sac cua bot khoang giau calcium dugc thé hién &

bao quan. Bang 5.
‘Tong vi sinh vat hiéu khi hién dién trong san D¢ sang cua bot khoang giau calcium cling co su
pham 14 chi tiéu danh gia mirc d6 an toan cia san thay doi tir 83,6 giam con 74,6 trong 4 tuan bao quan
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dan dén cuong d6 mau ciing thay d6i dang ké va c6
y nghia thong ké. Nguyén nhan dan dén sy thay doi
mau sac trong cac tuan bao quan c6 thé do qua trinh
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oxy hoa lipid c6 trong san pham khi mbi trudng bén
trong bao bi chua loai hét oxy (Nguyén Vin Mudi
va ctv., 2014).

Bang 5. Sy thay d6i mau bt kho4ng giau calcium trong 4 tuin bio quan

Thdoi gian bao Do sang P06 mau P06 mau Cwong do mau
quén (tuin) L* a* b* (AE*)
0 83,6+0,39¢ 2,55+0,122 13,940,462 19,240,322

1 80,5+0,40¢ 3,38+0,44° 16,3+0,48° 23,2+0,57°

2 77,4+0,45¢ 3,33+0,50° 16,3+0,30° 25,5+0,28¢

3 76,5+0,46° 3,28+0,25° 15,9+0,13° 26,0+0,40°

4 74,6+0,45? 3,48+0,30° 17,3+0,53¢ 28,3+0,40¢

S6 liéu trinh bay dudi dang trung binh + dg léch Chuén, n=3. Cdc gid tri c¢6 cdc chir cdi (a,b,c,d) theo sau giong nhau
trong cung mot Cot thi khong khdc biét co y nghia thong ké.

Qua 4 tuan bao quan, san phim bot khoang giau
calcium c6 d6 4m dat yéu cau, 10-12% (Lé Thi Minh
Thuy & Truong Thi Méng Thu, 2020), ham lugng
khoang cao, mau sang va dam bao an toan vé& mat vi
sinh vat caa Bo Y té (2007) vé téng vi sinh vat co
mit trong thuc pham thay san.

3.4. Sw thay d6i vé thanh phin dinh duéng
xwong ca loc va chét lwgng san pham
bot khoang giau calcium tir xwong ca
l6¢ sau thiiy phin biang enzyme alkaline

Qua trinh san xuét bot khoang giau calcium trai
qua nhiéu cong doan xir Iy khac nhau nén thanh phan
dinh dudng giira xuwong ca 16¢ ban dau va san pham
bot khoang ¢ sy khac nhau dang ké dugc trinh bay
trong Bang 6.

Béng 6. Thanh phén héa hoc ciia xwong ca léc
ban dau va bt giau calcium tir xwong ca
l16¢ (cin ban wot)

Y en ., Ham lugng (%)
Chi tiéu phan tich Xwong ca loc Bot khoing
Do am 67,2+0,34* 10,3+0,26"
Protein 14,1+0,23* 9,67+1,05°
Lipid 8,20+0,41* 3,39+0,09°
Khoang 9,67+0,81° 62,8+0,86?
Ham lugng calcium 6,61P 21,012

S6 liéu trinh bay dudi dang trung binh £ d¢ léch chudn,
n=3. Cac gia tri co cdac chit cdi (a,b,c,d) theo sau giéng
nhau trong cung mot hang thi khong khdc biét c6 y nghia
thong ké.

Xuong ca trai qua qua trinh gia nhiét ¢ 95-100°C
trong 10 phut va dugc thay phan bing enzyme
alkaline két hop vai qua trinh siy da 1am ham luong
am, protein va lipid giam rd rét (Bang 6). Phan thit
ca con dinh trén xuwong s€ dugc loai bo thong qua
qua trinh thiy phan boi enzyme alkaline, protein bi
cit mach manh mé va giai phong ra cac amino acid
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tu do va dé dang hoa tan vao trong dung dich thay
phan va bi loai bo trong qua trinh rira (D6 Trong Son
va ctv., 2013), dong thoi thanh phan lipid ciing duoc
loai ra khoi xwong va din dén ham lugng khoang
trong bot khoang (62,8%) cao hon nhiéu so voi
xuong c4 ban dau (9,67%). Ham lugng calcium co
trong xuong ca va bot khoang tuong ung la 6,61%
va 21,01%. Két qua ham luong calcium cua bot
khoang trong pham vi nghién ctu nay tuong duong
Vv6i nghién ciru san xuat bot calcium tir xwong cé hoi
cua Luu and Nguyen (2009) véi ham lugng calcium
1a 22,3% hay bot calcium tir xwong cé thac lac trong
d6 calcium chiém 21,9% (Lé Thi Minh Thuy & Tran
Thanh Truc, 2019). Mt nghién ctru khac ctia Lé Thi
Minh Thay va Truong Thi Mong Thu (2020) ciing
béo cao ham huong calcium dat 22,9% ddi véi bot
calcium tir xwong ca tra.

4. KET LUAN

Quy trinh san xuat san pham bot khoang giau
calcium c6 chét lwong tot gdm cac bude chinh nhu
sau: (i) xuong ca 16c can duoc gia nhiét & 95-100°C
trong 10 phit. Tiép dén mau duoc tién hanh thiy
phan dé loai protein bang enzyme alkaline vai nong
d6 0,6% & 50°C trong 6 gio, bd sung thém luong
nudc Cat S0 voi nguyén lidu ban dau 1a 1:1 (w:v); (i)
mau xuong sau thuy phan duoc dem siy & 50°C
trong 2 gio dé tao ra san pham bot khoang giau
calcium cé chat luong tét véi lugng 4m 13 10,8% voi
ham luong calcium 21,01%. San pham van dat dugc
chat lwong, dam bao an toan vé sinh thuc pham sau
4 tuan bao quan & nhiét do phong.

LO1 CAM ON

Nghién ctru duoc thuc hién théng qua su tai trg
kinh phi tir dé tai nghién ciu khoa hoc cap Bo (Bo
Gi4o duc va Pao tao), mi sb: CT2020.01.TCT.03
thuéc Chuong trinh khoa hoc va cong nghé “Nghién
¢t (ring dung va phét trién cong nghé tién tién trong
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song Cuu Long”
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