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ABSTRACT

Utilization of knife fish bone as new materials to produce fish protein
and mineral powder to increase the value of by-products is necessary.
The objective of this study was to investigate effects of Tegalase enzyme
concentration, heating time, and drying condition on the quality of
hydrolyzed knife fish bone. The results showed that the sample hydrolyzed
at 50°C with the Tegalase enzyme concentration of 0.3% resulted in the
highest peptide formation and amino acid content in protein solution
(3602 peptide bonding and 16.4 g/L, respectively) as well as the highest
mineral content (38.8%) in the bone sample. After hydrolysis, the sample
was filtered to separate the bone and protein solution. The protein solution
heated up to 90 - 100°C for 2 min showed the highest amino acid content
(18.1 g/L). The moisture content, protein yield and recovery yield of the
fish protein were 9.11%, 68.1%, and 2.19%, respectively when dried at
60°C for 24 h. After hydrolysis, the bone was dried at the temperature of
60°C for 3 h to get mineral powder with 11.4% moisture, 78.9% minerals
and 21.9% calcium.

Cited as: Le, T. T. M., & Tran, T. T. (2019). Utilization of knife fish bone (Chitala chitala) as
a material for fish protein and mineral powder production by enzyme hydrolysis. The Journal of
Agriculture and Development 18(4), 33-41.
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Nghién cttu tan dung xuong ca thac lac com ( Chitala chitala) dé san xuit bot dam va
bot khoang bing phuwong phap thiy phan enzyme
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TOM TAT

Tan dung xuong cé théc lac nhu ngudn nguyen lisu méi dé san xuét bot
dam va bot khoang nhim nang cao gia tri ngudn phu pham nay 13 can
thiét. Muc tidu cia nghién cttu nhim khao sat anh hudng ctia ndng do
enzyme Tegalase, thoi gian nang nhiét vi qua trinh siy dén chat lugng
sén pham. Két qué cho thiy khi thiy phan miu & nhiet do 50°C trong
24 gid & nong do enzyme Tegalase 0,3% thi tao ra dich dam cé sy hinh
thanh peptit (3602 lien két peptit) va ham lugng axit amin (16,4 g/L)
nhiéu nhat cung nhu ham lugng khoang trong xuong (38,8%) cao nhat.
Mau sau khi thily phan dugce loc dé thu phan xuong va dich dam. Dich
dam dugc nang nhiét & nhiét do 90 - 100°C trong khoang 2 phut cho
ham lugng axit amin 14 cao nhét (18,1 g/L)). Sau d6, dich dam dudgc say
3 60°C trong 24 gid thu duge bot dam véi do am 1a 9,11%, ham luong
protein 1a 68,1% va hig¢u suit thu hdi 1a 2,19%. Bot khoang thu dugc
c6 do am thich hgp l1a 11,4%, ham lugng khoang 13 78,9%, ham lugng
canxi dat 21,9% khi sy méu xuong sau thiiy phan 6 60°C trong 3 gid.

Lé Thi Minh Thuay
Email: ltmthuy@ctu.edu.vn

1. bat Van bé

Nhitng nim gan day, c4 thac lac com duge nhan
gidng v nudi rong rii ¢ cac tinh dong bang soéng
Cttu Long nhu An Giang, Can Tho, dic bigt 1a
Hau Giang vita mang lai hiéu qua kinh té cao
vita dap tng nhu cau tieu thy trong nudc va xuit
khau. Tuy nhién, sau khi tach thit thi lugng phu
pham thai ra moi truong rat 16n chiém tit 50 - 75%
(Tran, 2014). Vi thé, néu xt ly khong triet dé sé
dé gay 6 nhiém moi truong do tinh chét thiiy sdn
mau uon théi, gay mui khoé chiu. Vé huéng xit 1y
phu pham, c6 thé dimng ché bién bot cé trong chan
nudi, dau ca gidu dinh dudng,... Tuy nhién, cic
huéng x1t Iy nay van chua tan dung phé pham mot
cach hieu qua. Xuong ca 1a nguon tiém nang cung
cap canxi - mot nguyen tbé rat can cho stc khoe
con ngudi va chiém tit 34 - 36% téng ham lugng
khoéng ¢6 trong xuong (Hamada & ctv., 1995),
dong thoi khai théc triet dé lugng thit vun con sét
lai kha cao trén xuong tao ra ngudn dam cé tinh

tng dung rong rai trong nganh cong nghé thyc
pham. Phuong phéap thity phan thit hay xuong ca
bing enzyme dang dugc lira chon nhiéu nhat do
mang lai hiéu qua thity phan cao, tao ra san pham
gia tri dinh dudng cao, cho hiéu suit thu hdi t6t
(Kristinsson & Rasco, 2000; Gao & ctv., 2006)
va 1a buéc tién mdéi ctia nganh thily san nudc
ta nhim tao ra san pham dam bao chat lugng
dinh duéng, dap tng yéu cau con ngudi hién dai.
Nhiéu loai enzyme dugc nghién citu rong rai dé
thity phan nguodn protein tit ca4 nhu Alcalase, Neu-
trase, Protamex, Flavourzyme cho hiéu qué thuy
phan tot (Kristinsson & Rasco, 2000; Liaset &
ctv., 2002; Muzaifa & ctv., 2012). Tuy nhién, céc
nghién citu @ng dung enzyme Tegalase dé thiiy
phan protein con kha han ché va gan nhu chua
c6 cong bd nao vé kha ning thily phan cia loai
enzyme nay. Chinh vi nhitng 1y do trén, nghién
cttu thity phan xuong ca théc lac com (Chitala
chitala) dé san xuat bot dam va bot khoang bing
enzyme Tegalase da duge thuyce hién.
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2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Chuén bi miu

Nguyeén liéu la xuong ca thac lac com thu tai
cong ty cd phan thie pham Pham Nghia, Can
Tho duge van chuyén vé phong thi nghiém bo
mon Ché bién Thiy san, khoa Thiy san, Truong
Dai hoc Can Tho. Nguyén lisu duge ria sach
loai bo tap chat, dé rdo va cit nhd khoang 2
- 3 cm. Sau d6, mau dugc doéng goi trong tui
PE, khéi lugng mdi miu 1a 500 g va bdo quan
trong ti dong (nhiet do < -18°C) dé dam bao
chat lugng cho dén khi tién hanh céc thi nghiem.
Enzyme Tegalase (Tegaferm Holding GmBh, Ao)
thity phan protein thanh axit amin c6 pH t6i
thich 14 7,8 - 8,8 va hoat dong trong mién nhiét
do 50 - 60°C.

2.2. Khao sat sy anh huéng ciia ndng do en-
zyme dén chit lugng dich dam va ham
lugng khoang trong xuong ca thac lac com

Mau xuong ca théc lac com da chuan bi trude
d6 dugc ra déng, tién hanh thiy phan xuong ca
bing enzyme Tegalase v6i cac nong do khac nhau
lan lugt 14 0,1; 0,2 va 0,3% so vé6i nguyén lieu
(v/w), enzyme dugc tron chung véi nude cat va
lac déu truée khi cho dung dich enzyme nay vao
méu thi nghiém nhim tao diéu kién cho enzyme
tiép xtc déu véi co chit, nude cat dude sit dung
bang 10% so véi khdi lugng mau xuong. Gitt nhist
do én dinh trong sudt qué trinh thiy phan la
50°C. Thai gian thiy phan la 24 gio. Két thiic
qué trinh thity phan tién hanh loc dé phan thanh
hai phan la dich dam va xuong. Phan tich do am,
ham lugng dam va khodng trén mau xuong; phan
tich ham lugng axit amin vi s6 lién két peptit
tao thanh trén mau dich dam nhim tim ra nong
do enzyme thich hop dé hieu qua thiy phan la
t6t nhat. Thi nghiém duge khao sat thong qua
mot nhan t6 (nong do enzyme Tegalase) v6i khoi
lugng mo6i mau 1a 200 g/nghiém thite. Thi nghigm
dugc 13p lai 3 1an 6 mdi nghiém thic.

2.3. Khao sat sy anh hudng ctia thdi gian nang
nhiét dén qua trinh thityy phan protein
thanh axit amin

Mau sau khi thily phan v6i ndng do enzyme
Tegalase thich hgp (két qua thi nghi¢m 1). Phan
dich dam dugc nang nhiét bang incubate 1én nhigt
do 90 - 100°C va giit nhiét & nhiét do nay trong

cac mbc thai gian 1an lugt 1a 2, 4 va 6 phit. Sau
khi nang nhiét xong, méu dugc kiém tra pH bang
gidy quy, néu pH moi truong axit thi dung NaOH
3% dé trung hoa dén moi trudng trung tinh. Sau
d6, mau dugc phan tich ham lugng axit amin
nhim chon dudc thdi gian nang nhiét thich hop
dé qua trinh thiy phan protein thanh axit amin
13 t6t nhat. Thi nghiem duge khio sat thong qua
mot nhan t6 (thoi gian nang nhiet) véi khoi lugng
moi mau 1a 200 g/nghiém thic. Thi nghiem duge
lap lai 3 1an 6 mdi nghiém thiic.

2.4. Khao sat su anh hudng ctia thdi gian siy
dén dAm do, ham lugng dam va hiéu suét
thu hoi ctia sdn phdm bot dam

M4&u dich dam sau khi nang nhiét & thi nghiém
2 sé tiép tuc dugce phan ly dé thu hoi phan dam
cho thi nghiém siy. Mau dugc siy bang thiét bi
sdy khong khi néng (T sdy ddi luu ty nhien ED
400 Binder, Ditc) véi cac mbc thoi gian 1a 24, 48
va 72 gis ¢ nhiet do 60°C. Sau khi siy, tién hanh
phan tich &m do, ham lugng dam va hiéu suét thu
hoi nhim tim ra thoi gian sdy thich hop dé bot
dam c6 ham lugng protein cao, do am thich hop
va hiéu suit thu hdi cao. Thi nghiém dudc khao
sat thong qua mot nhan t6 (thoi gian siy) véi
khoi lugng méi mau 1a 200 g/nghiem thitc. Thi
nghiém dugc lap lai 3 1an 6 mdi nghiém thiic.

2.5. Khao sat sy anh hudng cta thoi gian thaoi
gian sdy dén dm d6, d6 hoa tan va hiéu
suét thu hdi ctia san phidm bot khoang

MAu xuong sau khi thity phan véi nong do en-
zyme Tegalase thich hgp (két qué thi nghiém 1)
dugc sdy ¢ 60°C bang thiét bi siy déi luu t nhien
ED 400 Binder (Dtic) trong cac moc thoi gian 2,
3 va 4 gio. Két thic qua trinh siy tién hanh phan
tich lai d6 4m, do hoa tan va hiéu sudt thu hoi
nhdm tim ra ché do sdy thich hop nhat dé sin
pham bot khoang dat chét Iugng tét nhat, c6 kha
niing hoa tan t6t, hieu sudt thu hoi cao va dat am
d6 theo yéu cau. Thi nghiém duge khao sit thong
qua mot nhan t6 (thai gian siy) véi khdi lugng
moi mau 1a 200 g/nghiém thic. Thi nghiém duge
1ap lai 3 1an & moi nghiém thiic.

2.6. Phuong phap phan tich

X4c dinh téng vi sinh vat hiéu khi cé trong
méu bang phuong phap dé dia (AOAC, 990.12),
ham lugng am bing phuong phap siy (AOAC
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934.01, 2000), ham lugng khoang bing phuong
phép nung (923.03, 2000), ham lugng dam tong
s6 bang phuong phap Kjehdal, ham luong lipid
bang phuong phép Soxhlet (AOAC 920.39, 2000).
Thanh phan héa hoc (am, khoang, protein, lipid)
clia mau nguyén lieu dau vao duge phan tich dya
trén cin ban kho (vat chat kho), con ddi véi su
bién déi thanh phan clia miu trong céc bd tri thi
nghiém dugc phan tich dya trén cin ban uét.

Xac dinh ham lugng axit amin bing phuong
phap Nito formol dugc mo ta theo tieu chuan
TCVN 3708-1990.

Xac dinh s6 lién két peptid theo phuong phéap
Hultmann & ctv. (2012). Cho 1,2 mL dung dich
dem & mic pH (5,5 hodc 7,5) (acid citric 0,1 M
va natri hydrophosphate 0,2 M) vho 6ng nghiéem
15 mL, tiép tuc cho vao 0,1 mL méu lic déu. Sau
d6 thém 2 mL trichloroacetic acid (TCA 5%) vao
dé lam két tiia protein, lac déu va dé yen 30 phat.
Sau d6 tién hanh loc dé bo két tiia, thu phan dich
loc. Hut 0,5 mL dung dich vita loc duge cho vao
6ng 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 NayCO3 2% trong
0,1 M NaOH), lic déu va dé yen 10 phit, cudi
cling them 0,25 mL Folin (pha lodng véi nudc ty
le 1folin: 2 nudc, v:v) lac déu, dé yen sau 30 phit
tién hanh do mau quang phd véi bude séng 750
nm. Mau diing cho cai diat may quang phd ciing
dugc chuén bi bing cach cho 0,5 mL nudc cit va
2,5 mL dung dich, 14c déu va dé yen 10 phit cudi
cting them 0,25 mL Folin (1:2) lic déu, dé yén
30 phiit diing 1am mau trang so mau v6i mau thi
nghiém.

X4ac dinh d6 hoa tan bing phuong phéap loc
theo phuong phap ciia Hemung (2013). Xac dinh
do hoa tan ctia sdn pham theo cong thitc T = ((D
— C) x 100)/D. Trong dé6: T 1a do hoa tan cla
san pham, D 1a khéi lugng bot ca ban dau va C
13 khéi lugng bot ca khong tan. Can 1 g bot ca
(D) hoa tan v6i 10 mL nude cat. Sau do, khuay
déu trong 12 gid, nhiét do phong. Loc dung dich
qua gidy loc, sau dé sy gidy loc va mau dén khoi
lugng khong ddi, can dé xac dinh khéi lugng mau
con lai (C).

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

Xac dinh hiéu suét thu hoi bing phuong phap
kiém tra khéi lugng san pham theo cong thitc:

Y

Trong doé:

H (%): Hiéu suat thu hdi ctia san pham.

Y (g): Khéi lugng bot ca hodc bot canxi thu
dugc sau siy.

X (g): Khoi lugng miu dem di thily phan.

2.7. X1t ly sb lieu

Két qui dugc tinh toan trung binh, do léch
chuan bang chuong trinh Microsoft Excel 2013.
X1t Iy théng ké One Way ANOVA véi mite ¥ nghia
95% bang chuong trinh SPSS 16.0. So sanh sy
khac biét gita cac nghiém thiic trong cuing mot
thi nghiém bang phép thit Duncan.

3. Két Qua va Thao Luan

3.1. Thanh phan héa hoc ciia nguyén liéu
xuong ca thac lac com

Két qua phan tich thanh phan héa hoc clia
xuong ca that lat com duge thé hien trong Bang
1.

Bang 1. Thanh phan héa hoc xuong cé thac lac com
(tinh theo vat chat kho)

Chi tieu Ham lugng (%)!
Khoang 13.6 £ 0,87
Protein 36,3 £+ 0,01
Lipid 8,92 + 1,70

186 lieu dugc trinh bay dusi dang trung binh 4+ d6 léch chuén,
n = 3.

Két qua & Bang 1 cho thiy thanh phan héa
hoc chti yéu ctia xuong ca théac lac com 1 khoang
va dam chiém ham lugng cao lan lugt 1a 43,6 va
36,3%. Véi ham lugng cao khoang va dam, xuong
cé that 1at 13 ngudn nguyen lisu thich hgp dé tan
dung sdn xuit bot dam va bot khoang c6 chat
lugng cao.

3.2. Xac dinh ndéng d6 enzyme Tegalase thich
hop dé dat dudc hiéu qua thiiy phan cao
nhét

Chét lugng dich dam thu dugc tit cong doan
thiy phan xuong ca that lat com tuong tng véi
cac nong do enzyme Tegalase khac nhau dudgc
trinh bay & Bang 2.

Két qua thiiy phan dugc thé hien & Bang 2
cho thidy & cac nong do enzyme khic nhau thi
hiéu qua thily phan ciing khac nhau. D6i v6i mau
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Bang 2. Anh huéng cia tj 1é enzyme Tegalase dén chat lugng dich dam

Mau Ty 1¢ enzyme (%) SO lien két peptit (lien két) Ham lugng axit amin(g/L)
Déi chitng 0 1234 £+ 9,872 8,05 £ 0,0992
1 0,1 2986 + 16,8 11,9 £ 0,297
2 0,2 3752 + 9,51¢ 13,6 & 0,001°
3 0,3 3602 + 5,43° 16,4 + 0,001¢

#dTrong cling mot cot, nhitng s6 ¢6 chit theo sau khac nhau thi c¢6 khac biet ¥ nghia théng ke ¢ mic 5%.

déi chitmg chua bd sung enzyme thi qué trinh
thily phan van dién ra dudi tac dung ciia hé en-
zyme protease ndi tai, nhung s lien két peptit
tao thanh thap (1234 lién két). Khi ting ty 16 en-
zyme Tegalase bd sung vao miu tit 0,1 dén 0,3%
thi kha nang thity phan protein tao thanh lién két
peptit cling ting dan ti 2986 dén 3602 lien két.
Dong thoi, khi ting ty 1& enzyme thi ham lugng
axit amin trong dich dam tang ti 11,9 dén 16,4
g/L. Nguyén nhan la duéi tdc dung clia enzyme,
protein bi thiy phéan, nghia 1a phan ti protein
bi phan cét tai cac lien két peptit tao thanh cac
chudi peptit mach ngin, sau d6 cac mach peptit
tiép tuc dugce phan cit tao thanh cac axit amin va
lam tang ham lugng axit amin va s6 lién két pep-
tit tao thanh ciing tang khi tang t§ 1é enzyme bd
sung (Nguyen, 2004; Dang, 2008). Tuy nhién, sy
c6 mit ctia cac chudi peptit mach ngin méi duge
sinh ra cling lam tc ché phan nao tic dung thiy
phan cia enzyme (Guérard & ctv., 2002; Ogawa
& Shimizu, 2002) va c6 thé déng vai tro la dbi thi
canh tranh co chit hiéu qua ddi véi cac protein
chua dudc thity phan hodc thily phan mot phan
(Nguyen & ctv., 2011). Két qua nghién citu clia
Nguyen & ctv. (2013) thi vdi ti lé enzyme Alcalase
1a 0,382%, nhiét do thiy phan la 62°C va thai
gian thiy phan la 2 gid sé cho ham lugng dam
hoa tan cao (18,5 g/L) tit qué trinh thiy phan
dau tom thé chan tring. O nghien ctu ciia Do &
ctv. (2013) ciing cho két qua thiy phan t6t khi
bd sung enzyme Flavourzyme & noéng do 0,5% so
véi khéi lugng nguyen liéu, nhist do 50°C va thiy
phan trong 6 gid sé cho ra san pham thily phan
protein tit dau c4 chém chita ham lugng axit amin
cao (44,02 g/100 g chat kho) va ti le axit amin
khong thay thé cao (47,71%). Mot két qua khac
clia tac gia Vu (2004) da nghién cttu qua trinh
thity phan protein cd mdi (Saurida Tumbil) dé
thu hoi bot dam bing protease tit vi khuan Bacil-
lus subtilis va cho thay hé enzyme nay da thuc
hién t6t qué trinh thity phan cd thit c4 mdi véi
nong do 0,3% & 50°C. Am do6, ham lugng khoang
va protein clia xuong ca sau khi thity phan bang

enzyme & cac nong do khac nhau thé hién trong
Bang 3.

Bén canh d6, khi thity phan mau xuong véi ty
lé enzyme ting tir 0,1 dén 0,3% thi ham lugng am,
khoéng va protein ciing thay déi dang ké. Cu thé,
khi ty 16 enzyme ting dan thi ham lugng 4m gidm
dan tir 41,2 con 35,1%, ham lugng protein trong
xuong ciing giam dan tir 10,6 con 8,93% dong thoi
ham lugng khoang ting dan tir 35,6 dén 38,8%.
Nguyén nhan chii yéu la do trong qué trinh thiy
phan phan thit vun trén xuong bi phan cit mach
thanh cac chudi peptit mach ngin va axit amin
cung véi lugng nude tu do trong nguyén liéu cling
dudc thoat ra mot phan lam ham lugng dam trén
xuong gidam dang ké va ham lugng khoang tang
(Le, 2002). Truée day van chua c6 nhiéu nghien
ctiu st dung enzyme dé thity phan loai protein ra
khéi xuong ma chii yéu la st dung phuong phap
truyén théng, diing nhiét do cao trong noi 4p suat
va sit dung héa chat dé loai protein trong mau
xuong. Nghién ctu ctia Techochatchawal & ctv.
(2009) da dé xuat xuong ca ro phi ( Tilapia nilot-
ica) duge xit ly bang NaOH 0,8%, ti 1e 1:5 (w/v),
sau dé xuong dudce gia nhiet ¢ 121°C trong 90
phit, 1,02 atm cho chit lugng bot canxi tot nhat
véi ham lugng canxi 1a 25,01%, con ddi véi xuong
ca hoi va ca tuyét sdn xuat bot canxi (Bubel &
ctv., 2015) st dung NaOH 2 M véi thoi gian 1an
lugt 1a 12 va 24 gig lam protein gidam tur 18,0
xubng 10,8% (d6i v6i xuong ca hoi), 15,3 xudng
14,2% (d6i v6i xuong ca tuyét). Nghien ctu duge
cong b6 bdi Nemati & ctv. (2017) cling xi ly
xuong cad ngt (Thunnus albacares) bing dung
dich NaOH 2% trong 30 phut 6 nhiét do s6i véi
tile 1:3 (w/v). Vi thé, so véi phuong phép cii thi
phuong phap st dung enzyme bd sung dé thiy
phan xuong ca 1a mot bude tién méi gép phan
tiét kiém thoi gian chi phi cfing nhu mang lai
hiéu qua khtt protein cao va han ché 6 nhiém mai
trusng. Nhu vay, két hop vé6i chat lugng dich dam
sau thily phan ¢ Bang 2 thi nong do b sung en-
zyme Tegalase 0,3% la thong s6 thich hgp dé bo
tri thi nghiém tiép theo.
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Bang 3. Anh hudng clia ty 1é enzyme Tegalase dén thanh phan hoa hoc clia xuong ca
thac lac sau qué trinh thiy phan (tinh theo can bang udt)

Mau Ty l¢ enzyme (%) Am do (%) Khoang (%)  Protein (%)
Déi ching 0,0 58,1 + 2,29 124 + 0,053* 14,2 + 0,233
1 0,1 41,2 + 0,893* 35,6 + 1,55 10,6 £+ 0,158

2 0,2 41,1 + 3,24* 36,0 £ 3,55 10,1 + 0,631

3 0,3 35,1 + 6,39 38,8 &+ 3,06 8,93 + 0,149°

#°Trong cling mot cot, nhitng s6 c6 chit theo sau khac nhau thi c6 khéac bigt ¥ nghia théng ké & mitc 5%.

3.3. Anh hudng ctia thdi gian nang nhiét dén
qua trinh thty phan protein thanh axit
amin

Ham lugng dam amin trong mau dich dam sau
khi nang nhiét dugc trinh bay trong Bang 4.

Bang 4. Anh huéng clia thdi gian nang nhigt dén
su thiy phan dich dam thanh cac axit amin

- Thoi gian nang Axit amin
Mau nhiet (phitt) (g/L)
Déi chiing 0 16,4 + 0,001?
1 2 18,1 + 0,0014
2 4 17,3 + 0,099¢
3 6 16,6 + 0,049

adTTrong cling mot cot, nhing sd c6 chit theo sau khéc
nhau thi c¢6 khac bigt § nghia théng k& ¢ mic 5%.

Két qua & Bang 4 cho thiy ring khi ting thoi
gian nang nhigt 1én 2 phut thi ham lugng axit
amin trong mau dich dam tang tir 16,4 dén 18,1
g/L. Tuy nhién khi tiép tuc nang nhigt dén 4 va
6 phut thi ham lugng axit amin thu dugce lai c6
khuynh huéng giadm. Nguyén nhan chii yéu ctia sy
thay doi nay la trong qua trinh thiiy phan cé thé
chua dt diéu kién thich hop dé cit mach protein
hoan toan thanh axit amin nén trong thoi gian
nang nhiet 2 phit sé 1a diéu kien bit budc dé pro-
tein bi cit mach hoan toan, khi tiép tuc ting thoi
gian nang nhiét thi axit amin c6 trong miu bt
dau bién tinh sinh ra cac san pham cap thap lam
hao hut ham lugng amino axit. Diéu nay cho thay
nhiét do cang cao va thoi gian nang nhiét cang dai
thi ham lugng axit amin cang giam. Nguyén nhan
13 do enzyme c6 ban chat 1a protein nén bi bién
tinh boi nhiet do cao (Nguyen, 2009), Tuy nhién,
muc dich ctia cong doan nang nhiét la lam dong
vén protein, pha vd cau triic clia dau, lam protein
tach ra dé dang, gidam b6t miui va lam méat hoat
tinh clia enzyme, tao thuan lgi cho cong doan siy
san pham vi vay han ché duge sy hu hong va tao
mii dic trung cho san pham (Le, 2014). Dya vio

két qua xtt Iy thong ké & thoi gian tit 0 dén 6 phit
thi & cac mbéc thai gian déu khac biét ¢6 ¥ nghia
théng ké va 6 mbc thai gian 2 phiit cho ham lugng
axit amin cao nhat (18,1 g/L) nén chon 2 phit dé
nang nhiét vira dat yéu cau dat ra ctia thi nghiem
vira 1t ngan thoi gian va ¢ 1gi vé mat kinh té.

3.4. Anh huéng ctia thdi gian siy dén chét
lugng bot dam

D6 am, ham lugng dam va hiéu sudt thu hoi
cia san pham bot dam & cac mbc thoi gian siy
khac nhau dugce trinh bay & Bang 5.

Két qua cho thiy, siy miu & ciing mot nhist
do 60°C khi tang thoi gian say tit 2 dén 4 ngay
thi ham lugng 4m trong nguyeén lidu gidm dan tit
12,2 con 6,36%, sy khac biét ndy c¢6 ¥ nghia théng
ké gitta cdc mau, hiéu suit thu hoi gidm ti 2,25
con 2,14% va ham lugng dam ting tir 66,3 dén
78,2%. Nguyén nhan cht yéu do siy & nhiét do
cao trong mot thoi gian dai, dudi tac dung cua
nhiét thi nude ty do trong mau sé dé dang bay
hoi lam am do giam nhanh chéng va ham lugng
chat kho (ham lugng protein) trong mau dam sé
téng lén, tuy nhién néu tiép tuc siy thi nudc con
lai trong nguyén liéu chii yéu 1a nuée lién két nén
rat kho thoat ra ngoai (Nguyen, 1990). Theo Le
(2014) do am thich hop ciia sdn pham bot cé 1a
duéi 10 - 12%, & do am nay thich hop cho qua
trinh bdo quéan, chit lugng sdn pham bot cé it
bi bién ddi ciing nhu tranh sy hit am trd lai gay
von cuc, hu héng. Vay thong sb thich hgp dé san
xuat bot dam tit thit vun trén xuong ca thac lac
c6 do dm phit hop, ham lugng dam va hicu suét
thu hoi cao 1 siy 2 ngay & nhiet do 60°C.

3.5. Anh hudng thoi gian siy dén chét lugng
bot canxi

Do am, do hoa tan va hieu sudt thu hoi cta
san pham bot canxi § cdc mbe thoi gian sdy khéc
nhau dugc thé hieén ¢ Bang 6.
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Bang 5. Anh huéng ctia thoi gian siy dén do 4m, ham lugng protein va hiéu suat thu hdi cia sén pham

bot dam
Mau Thoi gian say (ngay) Do am (%)  Ham lugng protein (%) Hieu suat thu hoi (%)
T T 122 % 0775 663 < 0.127 9.95 = 0.013°
2 2 9.11 + 1,01 68,1 + 0,989° 2,19 + 0,102°
3 3 6,36 + 0,006 78,2 + 1,421 2,14 + 0,006

2°Trong cling mot cot, nhitng s6 c6é chit theo sau khac nhau thi c6 khac biét ¥ nghia théng ké & miic 5%.

Bang 6. Anh hudng ciia thdi gian sy dén do 4m, do hoa tan va hiéu suét thu hdi clia san

pham bot canxi

Mau Thai gian say (gio) Do am (%) Do hoa tan (%) Hiéu suat thu hoi (%)
1 2 152 £ 0,027° 10,6 £ 2,00 21,3 £ 0,058¢
2 3 11,4 + 1,40° 13,2 + 2,022P 18,6 & 0,038
3 4 7,76 £ 0,086 17,4 + 2,08P 15,1 £ 0,077%

2°Trong cling mot cot, nhitng s6 c6é chit theo sau khac nhau thi c6 khac biét ¥ nghia théng ké & mitc 5%.

Bang 7. Thanh phan héa hoc va vi sinh ctia bot dam va bot khoang (theo khéi lugng kho)

Chi tiéu phan tich Bot dam Bot khoang
Ham luong canxi (%) KTH 21,9

Vi sinh (cfu/g) 2,83 x 10* 1,49 x 103

Am do (%) 9,11 + 1,01 11,4 + 1,40
Khosng (%) 3,42 + 0,027 77,6 + 0,141
Protein (%) 68,1 + 0,989 7,33 £ 0,011
Lipid (%) 12,4 + 0,424 2,44 + 0,056

KTH: khong thyc hién.

Tt Bang 6 cho thiy, siy mau xuong ca 6 60°C
khi tang thoi gian tit 2 dén 4 gio thi ham lugng am
gidm tir 15,2 con 7,76%, hiéu suat thu hoéi gidm
tir 21,3 con 15,1%, sy khac biét c¢6 ¥ nghia théng
ke gitta cac mau. Do tac dung nhiét do cao, cang
tang thoi gian sdy thi nuéc tu do trong sadn pham
sé thoat ra cang nhiéu vi vay do am cang gidm va
higu suat thu hoi cang thap (Nguyen, 1990). Do
hoa tan ting theo thdi gian sdy tir 10,6 dén 17,4%
Vi sdy cang lau do am cang thap, bot sé cang min
gitip dé dang hoa tan trong nudc hon. So véi két
qué ctia Hemung (2013) thi do hoa tan ctia bot
canxi t xuong ca ro phi 1a 9,38% va thap hon so
véi xuong ca that lat com trong nghién citu nay.
Do am thich hop dé bdo quan bot canxi la dusi
10 - 12% (Le, 2014). Do am thap ciing cho phép
bot xuong cé chéng lai sy phét trién clia vi sinh
vat (Hemung, 2013). Vi vay, thoi gian sdy thich
hop 13 3 i ¢ 60°C cho bot khoang véi chat lugng
t6t nhét c6 do 4m, do hoa tan va hieu suét thu
héi thich hop lan lugt 13 11,4; 13,2 va 18,6%.

3.6. Thanh phan héa hoc ctia bot dam va bot
khoang

Chét luong bot dam va bot khoang tit xuong
cé that 14t dugc thé hien & Bang 7.

San pham bot dam tao ra c6 ham lugng dm
thap (9,11%) dat yeu cau vé do am nhé hon
10%, day 1a co sG giup tranh duge cac hién tugng
hu héng khi bdo quan va han ché téc do phat
trién ciia vi sinh vat gay héng do san pham c6
hoat do nuéc thip ¢ do 4m nay, tao moi trudng
khong thuan loi cho vi sinh vat phat trién. Pong
thoi, ham luong dam cla san pham dat tuong
ddi cao (68,1%), tuy nhién van chua dat yéu cau
ctia bot ca thic pham (ham lugng dam 16n hon
70%). D6i v6i san pham bot khoang tit xuong ca
that lat ¢6 ham luong am 1a 11,4% phi hop dé
béo quan trong thai gian dai va ham lugng canxi
c6 trong sdn pham ciing tuong ddi cao (21,9%)
(Béng 7). C4 bot dam va bot khoang tit xuong
ca that 1at déu c6 tong vi sinh vat hiéu khi phi
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hgp, khong vugt qué 106 cfu/g theo quy dinh cta
MOH (2007) thich hgp dé bd sung vao thic an
chan nuoi, rieng bot khoang cé thé bd sung vao
ngudn thuc pham, tuy nhién néu mudn bd sung
vao thyc pham thi can nghién citu ki vé kha ning
hap thu ciia co thé dé c6 ché do bd sung tt nhat.

4. Két Luan

Qua két qui nghién cttu cho thiy ring khi
thily phan xuong c4 thac lac com bing enzyme
Tegalase & nong do 0,3% trong 24 gis & 50°C cho
kha ning thiiy phan cao nhat. Dich thiy phan
dugc nang nhiét trong thoi gian 2 phit c¢6 ham
lugng dam amin cao nhéat 13 18,1%. San pham
bot dam thu duge dat do am thich hop khi siy &
60°C trong thoi gian 1 48 gis v cling diéu kién
sdy 60°C trong thoi gian 3 gio sé thu duge bot
khoéng véi am do dudi 12%.

Loi Cam On

Dé tai nay dudgc tai trg béi Dy an Nang cap
Trudsng Dai hoc Can Tho VN14-P6 bing ngudn
von vay ODA tit Chinh phtt Nhat Ban.
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