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THU NHAN N-ACETYL-GLUCOSAMINE TU CHITIN SU DUNG
ENZYME ENDOCHITINASE VA B-HEXOSAMINDASE TAI TO HQP
Nguyén Hoang Anh', Nguyén Van Giang?, Lé Thanh Ha’

TOM TAT
Chung E.coli tai t6 hop chiia gene ma hoéa cho endochitinase tii Bacillus licheniformis DSM13 va chung E.coli tai
t6 hop chiia gene ma héa cho Pp-hexosaminidase ti Lactococus lactis ssp.lactis IL1403 dugc st dung d€ nuoi cdy, thu
nhan va tinh sach enzyme tai t6 hgp. Endochitinase va B-hexosaminidase tai t6 hgp dugc xdc dinh dic tinh bang
céch st dung co chit tuong ting 1a chitin huyén phu 2% va pNp-GlcNAc 10 mM. Két qué chi ra rang: Endochitinase
rat bén nhiét, v6i chu ki ban hay (t, ) § 37 va 50°C 1a 15 va 7 ngay t tuong ting, f-hexosaminidase cé chu ki ban huay
6 30°C va 37°C la 35 va 17 gi6. Thém vao d6, endochitinase va p-hexosaminidase déu bén & pH 6. San phdm chinh

thay phan chitin huyén phti 2% stt dung endochitinase & 50°C va p-hexosaminidase & 30°C tai pH6 la GIctNAC.

T khéa: Chitin, chitinase, f-hexosaminidase, E.coli, N-acetyl-Glucosamine

I. DAT VAN PE

N-acetyl-p-D-glucosamine (GlcNAc) dugc biét
dén 13 mot hoat chat sinh hoc quy, c6 tic dung
chtia cac loai bénh vé khép, viém ruét va da dugc
ung dung dé€ san xuit thuc phdm chic ning, my
phdm (Lord, 1985). GlcNAc ¢6 thé dugc tdng hgp
tu chitin, mot polysacharide cdu tao tii nhiéu don
phéan GlcNAc lién két v6i nhau bang lién két  (1-4)
glycoside. Chitin rit do6i dao trong ty nhién, chi
ding sau cellulose, dé dang tim thdy trong vo cta
cac loai giap xac nhu tém, cua... Hang nam, nganh
cong nghiép ché bién thuy sdn xudt khdu cua Viét
Nam san sinh ra khoang 70.000 t4n phé phu phdm tu
ché bién thiy san xudt khdu (Pao T6 Quyén va ctv.,
2006). Vi vay, viéc nghién ctiu, san xuit GIcNAc tu
nguon co chét chitin nay sé gép phan lam ting gia
tri kinh t€ nganh ché bién thay sdn va lam giam 6
nhiém méi trudng caa Viét Nam.

Ngay nay, GIcNAc c6 thé dugc san xudt tii chitin
bing phuong phép héa hoc hodc sinh hoc st dung
phtiché enzyme endochitinase va B-hexosaminidase.
Trong do, phuong phép st dung enzyme dang dugc
quan tdm nghién ctu nhiéu hon do phuong phap
nay cho hiéu suét thu héi va san phdm c6 d¢ tinh
khiét cao, khong gay d4n mon thiét b, than thién véi
moi truong (Houpt et al., 1999). Viéc nghién ctiu tao
cac chung vi sinh vt téi t6 hgp d€ san xudt, ting dung
enzyme dang rat dugc quan tdm, b&i chung han ché
cac nhugc diém cua cic chung ty nhién dang gap
phai nhu miic do biéu hién protein (enzyme) thap,
hoat d6 ctia enzyme khong cao. Muc dich ctia nghién
ctiu nay la xac dinh kha nang thu nhin GIcNAc tu
chitin st dung két hgp enzyme endochitinase va
B-hexosaminidase tai t6 hgp ma & Viét Nam chua c6
mot nghién ctiu tuong tu nao.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciu

Chung E.coli tai t6 hgp mang gene ma hoa cho
enzyme endochitinase tU Bacillus licheniformis
DSM13 va E.coli tai t6 hgp mang gene ma hoa cho
B-hexosaminidase tU Lactococus lactis ssp. lactis
111403 dugc st dung dé nudi cdy, thu nhan enzyme
tai t6 hop.

2.2. Phuong phap nghién citu

2.2.1. Nuéi cdy thu sinh khoi té bao

Nuoi cdy thu sinh khéi té bao dugc tién hanh theo
phuong phap ctia Nguyen va cong tac vién (2011).
1% dich vi khu4n da hoat héa dugc dua vao céc binh
tam gidc c6 thé tich 1000 mL c¢6 chta 250 mL LB
(Ampicillin 100 pg/mL), vi khuén dugc nuoi 6 37°C,
ldc 150 vong/phut. Khi gia tri OD dat khoéng 0,4 -
0,5, b8 sung chit cam ting IPTG vao moi trudng nudi
cdy v6i ndng d6 cudi cuing 1a 0,4 mM. Tiép theo, vi
khuén tiép tuc dugc nuoi cdy 16 gid, lac 150 vong/
phut & 18°C d6i v6i ching sinh endochitinase va
25°C d6i chting sinh p-hexosaminidase. Sau d9, sinh
khéi t€ bao dugc thu bang cach ly tAim dich nudi véi
tdc do 6.000 vong/phiat & 4°C trong 15 phat, dugc
rtia 2 lan bang dém 50 mM NaH,PO,, pH 6 va dugc
bao quan & -20°C cho céc l4n st dung ti€p theo.

2.2.2. Phuong phdp dién di protein SDS-PAGE va
xac dinh trong lugng phan ti

Phuong phdp dién di protein SDS-PAGE dé
xac dinh, muc d) biéu hién gene, do sach ctia ché
phdm va trong lugng phén ti cta enzyme dugc
tién hanh theo phuong phap ctia Laemmli va cong
tac vién (1970).

'Khoa Céng nghé thyc phdm, Hoc vién Nong nghiép Viét Nam
2Khoa Cong nghé sinh hoc, Hoc vién Nong nghiép Viét Nam
3Vién Cong nghé sinh hoc va Céng nghé thuc phim, Pai hoc Bach Khoa Ha Noi
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2.2.3.Tinh sach enzyme bdng sdc ky di luc

Sinh khdi t€ bao (chuin bi & phan 2.2.1) dugc
hoa tan trong 25 mL dém NaH PO, 50 mM, pH 6
va dugc pha v6 3 14n bdng mdy siéu am (Sonics VC
750). Dich thu dugc dem ly tim 16.000 vong/phut
trong 30 phut & 4°C dé€ loai xac té€ bao va thu dich
enzyme tho.

Enzyme tho dugc tinh sach trén hé sic ky FPLC,
st dung cot his-tag 5 mL, theo mo6 td bdi Nguyén
va cdng tac vién (2011), tom tit nhu sau: Can béng
cot bang dung dich dém A (NaH_PO, 50 mM, pH 6)
véi toc do dong 1a 0,5 mL/phat. Tién hanh bom
miu V = 5 mL v6i t6c d6 dong 0,5 mL/phut vao
cot. Sau khi mau dugc nap vao cot hét thi tiép tuc
chay dém A v6i 2 14n thé tich cot d€loai bo tap chit.
Tién hanh d&y phan protein bam ra khdi cot bang
gradient nong d6 0 - 100% dung dich B (NaCl 1M
+ imidazol 500 mM), t6¢ d6 dong 0.5 mL/phut. Cac
phan doan (5mL) c6 hoat 6 ctia enzyme dugc tron
lai va loc qua mang siéu loc Amicon, kich thudc
10kDa (Millipore, Billerica, MA) dé loai imidazol va
muoi. Cudi cung dich enzyme dugc hoa tan trong
dém NaH,PO, 50 mM, pH 6 dén thé tich 5 mL dé
thuc hién cac nghién ctiu tiép theo.

2.2.4. Phuong phdp tao co chdt chitin huyén phi

Chitin huyén phti dugc tao tit nguén chitin thuong
mai theo phuong phép ctia Roberts va Selitrennikoff
(1998) v6i mot vai thay ddi. Cho 2 gam bét chitin
tl ti vao 100 mL HCl dam dac da duogc lam lanh va
khudy nhanh trong 18 gi¢ & diéu kién 4°C. 200 mL
codn 96 lanh dugc thém vao va khudy nhanh & 4°C
trong 24 gid. Ly tAm 5500 v/phut, § 4°C, 20 phut dé
thu két tha. Két tha dugc rita v6i nudce cat nhiéu 1an
dén pH = 6. Chitin huyén phu dugc gitt & 4°C cho
cac thi nghiém ti€p theo.

2.2.5. Phuong phdp xdc dinh hoat do cua
endochitinase

Xac dinh hoat dd ctia endochitinase dugc tién
hanh theo phuong phuong phap ctia Yamabhai va
cdng tac vién (2008). 350 uL enzyme tinh sach dugc
0 v6i 350 pL dich chitin huyén phu 2% (pha trong
dém NaH,PO, 50 mM, pH 6) & 37°C lic 600 vong/
phut trong 30 phut. Tiép theo, enzyme dugc bat hoat
6 100°C trong 10 phut trudc khi ly tam 10 phut &
4000 rpm. 500 pL dich néi dugc nhudm mau bang
500 uL DNS & 95°C trong 5 phut, d€ ngudi va do OD
& budc séng 540 nm. Ong ddi chiing gom 350 pL
dich colloidal chitin 2% va 350 uL dung dich dém
thay thé cho enzyme. Pon vi hoat d6 (u/mL) cta
endochitinase la lugng enzyme xuc tac tao ra 1 pM
duong khi trong 1 phut & diéu kién thich hgp.
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2.2.6. Phuong phdp xdc dinh hoat d¢ ciia
p-hexosaminidase

20 pL enzyme dugc u v6i 230 puL co chit tdng
hgp pNp-GlcNAc 10 mM trong 6ng eppendorf
& 37°C, lac 300 vong/phut trong 10 phut va diing
phan ting bang cich thém vao 750 uL Na,CO, 0.4
M. Dung dich dugc do d6 hap thu quang & budc
song 400 nm d€ xac dinh hoat d9. Pon vi hoat do
cua B-hexosaminidase (U/mL) dugc dinh nghia la
lugng enzyme xidc tac phén gidi co chit tao thanh 1
uM pNp trong 1 phut & diéu kién thi nghiém.

2.2.7. Phuong phdp xdc dinh ham lugng protein
bdng phuong phdp Bradford

Noéng do protein dugc xac dinh theo phuong
phép Bradford (1976), sii dung Bio-Rad Protein
Assay Reagent (Bio-Rad, Hercules, CA) véi albumin
huyét thanh bo 1a chit chuén.

2.2.8. Xdc dinh nhiét dé t6i thich va dé bén nhiét
cuia endochitinase va f3-hexosaminidase

Hoat d6 «ctGa enzyme endochitinase va
B-hexosaminidase dugc xac dinh nhu muyc 2.2.5 va
2.2.6 trong dai nhiét do tu 20 - 90°C. Hoat d6 cao
nhdt ctia enzyme & nhiét do nao d6é dugce coi la 100%
dé xac dinh hoat d¢ tuong d6i cta enzyme & cac
nhiét d6 con lai.

Do bén nhiét ctia enzyme dugc xdc dinh theo
phuong phép ctia Nguyén va cdng tc vién (2011),
tom tat nhu sauw: Dich enzyme endochitinase tho
dugc U & nhiét d6 37°C, 50°C va B-hexosaminidase
tho dugc 0 & nhiét do 30°C, 37°C. Tai cac thdi gian
0 khac nhau, enzyme 14y ra d€ xac dinh hoat d6 con
lai (theo phuong phap mé ta & muc 2.2.5 va 2.2.6).
Do bén nhiét ctia enzyme dugc xac dinh bang cach
so sanh % hoat do con lai ctia enzyme tai thoi diém
do véi thoi diém bt dau G.

2.2.9. Xdc dinh pH téi thich va d¢ bén pH cia
endochitinase va f3-hexosaminidase

pH tdi thich dugc dugc xac dinh theo phuong
phap xéc dinh hoat d6 ctia enzyme (muc 2.2.5 va
2.2.6) v6i co chit duge pha trong dai dém Britton
Robinson pH tti 4 to 10. D€ xdc dinh d6 bén pH ctia
enzyme dugc u & pH 5, 6, 7 6 37°C. Hoat d¢ con lai
ctua enzyme dugc do & cac khoang thai gian khac
nhau theo muc 2.2.5 va 2.2.6.

2.2.10. Xdc dinh sdn phdm thiy phin bdng sdic ky
ban méng TLC

Xdac dinh san phidm thty phan bang sic ky ban
mong TLC theo phuong phép ctia Rauvolfova va
cOng tac vién (2004), tém tit nhu sau: Dich thuy
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phan enzyme dugc chidm 1én ciac vi tri clia ban
mong TLC va sdy kho. Sti dung dung mdi phéan tach
GlcNAc la hon hgp isopropanol : H)O: NH, =7:2::
1. Ban mong sau khi chay dugc sdy kho, ngdm trong
dung dich H,SO, 5% (w/w) pha trong con tuyét doi,
va sdy kho ¢ 150°C d€ quan sat mau.
2.3. Thoi gian va dia diém nghién ciiu

Céc thi nghiém dugc tién hanh tu thang 10/2013
- thang 10/2014 tai phong thi nghiém Trung tam
Khoa hoc va cong nghé thuc phdm, Khoa Céng nghé
thuc phdm, Hoc vién Nong nghiép Viét Nam.

I1I. KET QUA VA THAO LUAN

3.1. Xéac dinh miic 6 biéu hién ciia gene ma héa
cho endochitinase va B-hexosaminidase

Tu két qua hinh 1 c6 thé thiy vach bang protein
cua hai enzyme endochitinase va B-hexosaminidase
lan lugt khoang 67 kDa va 37 kDa, ddm hon nhiéu
s0 VGi protein ngoai lai va cdc mau doi chiing nuoi
cdy khong b8 sung chit cam ting IPTG. Diéu dé
c6 thé khing dinh ring miic d¢ biéu hién gene ma
héa cho endochitinase va p-hexosaminidase ctia hai
chung E.coli tai t6 hgp la rét cao. Dich enzyme tho
dugc sti dung dé tinh sach tiép theo.
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Hinh 1. Mtic d6 biéu hién endochitinase (A)
va B-hexosaminidase (B) cta E.coli tai t8 hgp
Giéng 1: Protein thé ctia E.coli khéng b8 sung IPTG vio
moi trudng nudi cdy, giéng 2: Protein tho ciia E.coli b6 sung
IPTG vao méi trudng nudi cdy, giéng 3: Protein chudn
3.2. Tinh sach enzyme bang hé thong sic ky ai luc
Két qua ctia bang 1 cho théy hoat d¢ riéng cta
enzymeendochitinase saukhitinhsachting gdp214n
so Vv6i trude khi tinh sach, ctia f-hexosaminidase 1a
1.71 lan. Hiéu suét thu hoéi enzyme endochitinase
dat 68,6%, ctia f-hexosaminidase 13 67,96%.

Béang 1. Hoat d6 ctia enzyme endochitinase va p-hexosaminidase tai t8 hgp
thu dugc khi tinh sach bang sac ky i lyc tinh theo 1 lit dich nudi cdy

Enzyme tho Enzyme tinh sach
5 O 5 6 | Hiéu suat
Enzyme Tong hoat Tong Ho.e_}t a0 Téng hoat Tong H(??t ae thu héi
s (U) protein rieng s (U) protein rieng u hoi
i (mg) (U/mg) ' (mg) (U/mg)
Endochitinase 26.73 252 0.11 18.31 83.61 0.22 68.60
B-hexosaminidase 4520 228 19.83 3072 90.40 33.98 67.96
3.3. Xac dinh dac tinh cta enzyme sau tinh sach 120
H . . ~ 100 1
3.3.1. Anh hudng cua nhiét do dén hoat do enzyme g ol
Hinh 2 thé hién anh huéng cta nhiet do 5 .| .
dén hoat do clia hai enzyme endochitinase va 2 10 1
B-hexosaminidase. D6i v6i enzyme endochitinase: ‘,‘3 0l
khi tang nhiét d¢ tu 30°C dén 45°C hoat d¢ cta £ o ) ) ) ) )
20 30 40 50 60 70 °C

enzyme tang dan, ti 45°C dén 55°C hoat d¢ cta
enzyme 6n dinh va dat cao nhat ¢ 50°C, khi tiép
tuc tdng nhiét d6 phan ting lén 65°C thi hoat d¢ cua
enzyme giam manh con khoang 10%.

Déi v6i enzyme B-hexosaminidase: Qua hinh 1
nhdn thdy hoat dd ctha B-hexosaminidase ting
nhanh trong khoang nhiét do 25 - 37°C, & 37°C
hoat d¢ dat gid tri cao nhét, khi nhiét d6 tiép tuc
tdng 1én 60°C thi hoat d6 gidm nhanh chéng xu6ng
con 20%.

—— Endochitinase

Hinh 2. Anh huong ctia nhiét d6 dén hoat d¢
enzyme endochitinase va f-hexosaminidase

===-#--- (-hexosaminidase

3.3.2. Anh huéng ciia pH dén hoat do enzyme
Hinh 3 chi ra ring pH c6 anh hudng lén
dén hoat do cua hai enzyme endochitinase va
B-hexosaminidase. Pudng biéu dién hoat do
enzyme endochitinase cho thay khi tang pH tii 4 dén
7 thi hoat d¢ con lai ctia enzyme ting manbh, trong
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khoang pH 7 - 8 hoat do enzyme 6n dinh va dat cao
nhat (>94%), khi ting dén gia tri pH 10 thi hoat d¢
giam nhanh chéng con 20%.

Déi voi enzyme [-hexosaminidase: Hoat do
enzyme ting nhanh khi ting pH tii 4 dén pH 5.5 va
dat cao nhét & pH6, sau d6 gidam nhanh chéng va chi
con khoang 14% & pH 9.
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Hinh 3. Anh hudng ctia pH dén hoat do enzyme
endochitinase va f-hexosaminidase

3.3.3. Bén nhiét, bén pH ciia enzyme endochitinase

Hinh 4 chi ra d bén nhiét va bén pH clia enzyme
endochitinase. D6i v4i d0 bén nhiét: Hoat do caa
enzyme endochitinase van con lai khoang 60% sau
14 ngay & 37°C va 50% sau 8 ngay & 50°C so v6i
thoi di€ém t = 0. Nhu vay thoi gian ban hiy (t, ) ctia
endochitinase tai 37 °C 1a khoang 15 ngay, tai 50°C
khoang 8 ngay. D&i véi d6 bén pH: O pH 5 chu ki
ban huy cia enzyme ngdn nhét trong khoang 8 ngay;,
chu ki ban huy clia enzyme 6 pH 6 va pH 7 gan
tuong duong nhau la khoang 16 ngay.
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Hinh 4. P bén nhiét va bén pH
ctia enzyme endochitinase

3.3.4. Bén nhiét, bén pH ciia enzyme B-hexosaminidase

Tt hinh 5 nhan thdy -hexosaminidase kém bén
nhiét hon so v6i endochitinase. Hoat d6 enzyme
& 30°C 6n dinh hon 37°C, véi chu ki ban hay (t,)
ctia B-hexosaminidase & tai 30°C la khoang 35 gig, &
37°C khoang 17. O pH 5, pH 7 d bén enzyme thdp,
thoi gian ban hay ctia -hexosaminidase chi khoang
7 gi0; v6i pH 6 chu ki ban hiy dai hon cac pH con
lai, thoi gian ban hty la khoang 16 gid.
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Hinh 5. D6 bén nhiét d6 va bén pH
clia enzyme [-hexosaminidase

3.4. Xac dinh kha nang thuy phan colloidal chitin
két hgp enzyme endochitinase va -hexosaminidase

Qua cac két qua xac dinh dic tinh cta enzyme
endochitinase va P-hexosaminidase, ching toi su
dung endochitinase d€ thay phén chitin huyén phu
2% trong dém NaH PO, pH 6, ¢ 50°C. Két qua chay
sic ky ban méng TLC (hinh 6) cho thdy san phim
chinh ctia thuy phan chitin huyén pht1 2% & cac thoi
gian khac nhaula (GIcNAc),. San phdm tiép tuc dugc
thty phan & 30°C bang enzyme B-hexosaminidase.
Két qua sic ky ban mong (Hinh 7) cho thdy sau 7 gi6
thay phan san phdm cudi cing cht yéu 1a GlcNAc.

M Om 2m S5m 10m 15m 30m 1h 2h

GlcNA—
(GleNAc)2—»
(GICNAC)3_>

Hinh 6. Két qua thiy phén chitin huyén phu 2%
cua enzyme endochitinase

1 2 3 4 5 6 7
2 2 k.
...-

GIcNA¢c —» . &

(GlcNAc), —
(GleNAc)3—

(GleNAc)s—>

Hinh 7. Két qua thiy phan san phdm (thay phan chitin
huyén phti 2%) ctia enzyme B-hexosaminidase



Tap chi Khoa hoc Céng nghé Néng nghiép Viét Nam - 56 8(81)/2017

IV. KET LUAN

Enzyme endochitinase va B-hexosaminidase tai
t6 hgp bén nhiét, trong dé endochitinase c¢é chu ki
ban hty (t ) § 50°Cla 7 ngay, va f-hexosaminidase c6
chu ki ban hty ¢ 30°C la 35 gi¢. Hai enzyme nay bén
& pH 6. San phdm chinh thuy phan chitin huyén
phu 2% st dung két hgp endochitinase va
B-hexosaminidase & cac diéu kién nhiét d6 pH trén la
GIcNAC. Két qua nghién ctiu nay chi ra rdng ching
E. coli tai t6 hgp chiia gene ma hoa cho endochitinase
tu Bacillus licheniformis DSM13 va E. coli tai t8
hgp chiia gene ma héa cho P-hexosaminidase tii
Lactococus lactis ssp.lactis IL1403 c6 tiém nédng sinh
tonghgp enzyme endochitinase va f-hexosaminidase
dé ting dung san xuit GIcNAc ti chitin.

LOI CAM ON

Nhém tac gid xin cdm on B Gido duc va Bao tao
da cép kinh phi cho dé tai B2013-01-50 dé thuc hién
nghién ctiu nay.

TAI LIEU THAM KHAO

Bradford, M. M., 1976. Rapid and sensitive method
for quantitation of microgram quantities of protein
utilizing principle of protein-dye binding. Anal
Biochem, 72: 248-254.

Pao T6 Quyén, Nguyén Thi Lam, Ha Thi Anh Dao,
Pham Thanh Yén, 2006. Nghién ctu tht nghiém
PDP (chitosan) lam chit phu gia trong san xudt
gio lua, banh cuén. Tap chi dinh dudng va thic
phdm, 2 (2).

Houpt, J. B., McMillan, R., Wein, C. and Paget-Dellio,
S.D., 1999. Effect of glucosamine Hydrochloride in
the treatment of pain of osteoarthritis of the Knee.
J. Riheumatol, 26: 2423-2443.

Laemmli, U. K., 1970. Cleavage of Structural Proteins
During Assembly of Head of Bacteriophage-T4.
Nature, 227 (5259): 680-685.

Lord, J. M., 1985. Precursors of Rincin and ricinus
communis Agglutinin. Eur. J. Biochem, 146: 411-416.

Nguyen, H. A., Nguyen T.H., Nguyen T.T., Peterbauer
C. K., Mathiesen G. and Haltrich D., 2011.
Chitinase from Bacillus licheniformis DSM13:
Expression in Lactobacillus plantarum WCFS1 and
biochemical characterisation. ] Protein expression
and Purification, 59 (10): 5617-5624.

Rauvolfova, J; Kuzma, M., Weignerova, L., Fialova,
P.,, Prikrylova, V., Pisvejcova, A., Mackova, M.
and Kren, M., 2004. -N-acetyl hexosaminidase-
catalysed synthesis of nonreducing oligosaccharides.
J. Mol. Catal. B Enzym, 29: 233-239.

Roberts, W. K., Selitrennikoff C.P., 1998. Plant and
bacterial chitinases differ inantifungal activity.
J. Gen. Microbiol, 134: 169-176.

Production of N-Acetyl-glucosamine from chitin
by using recombinant endochitinase and (3-hexosaminidase
Nguyen Hoang Anh, Nguyen Van Giang, Le Thanh Ha
Abstract

Two separate recombinant E. coli strains containing either the mature gene encoding for endochitinase from
Bacillus licheniformis DSM13, or the mature gene encoding for B-hexosaminidase from Lactococus lactis ssp.lactis
111403 were used to culture, harvest biomass and purify recombinant enzymes. Recombinant endochitinase and
B-hexosaminidase were characterized by using coloidal chitin 2% and 10 mM pNp-GIcNAc as substrate, respectively.
The results showed that recombinant enzymes were thermostable, the half lives of endochitinase at 37 and 50° C were
15 days and 7 days, respectively; the half lives of p-hexosaminidase at 30 and 37°C were 35 and 17 hours. In addition,
endochitinase and -hexosaminidase were stable at pH 6. The main hydrolysis product of colloidal chitin 2% by
using endochitinase at 50°C and B-hexosaminidase at 30°C and pH 6 was N-acetyl-Glucosamine.

Key words: Chitin, chitinase, f-hexosaminidase, E. coli, N-acetyl-Glucosamine
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PHUONG PHAP THU PHAN VA KHA NANG TIEU HOA CUA CA LOC
(Channa striata) VOI NGUON NGUYEN LIEU PROTEIN KHAC NHAU
Ng6 Minh Dung’, Tran Thi Thanh Hién?

TOM TAT

Nghién ctiu nhim xdc dinh thsi diém thu phan sau khi cho ¢4 dn va phuong phdp thu phan thich hgp ép dung
cho nghién ctiu d6 tiéu héa & ca 16c (Channa striata). Nghién ctiu gdm 03 thi nghiém: (i) Xdc dinh théi diém thu
phén bang phuong phép ling v6i nhip thu phan méi 2 gié mot lan, bt dau thu phén tai thoi diém 2 gid sau khi cho
ca an va thu lién tuc trong 24 gid; (ii) Xac dinh phuong phéap thu phan thich hgp dugc so sanh véi 03 phuong phap
khéc nhau 1a phuong phéap lang, mé va vudt; (iii) Panh gid muc d¢ tiéu héa (ADC) vét chit kho, ADC protein va
ADC ning lugng & ca 16¢ tit ngudn nguyén liéu cung cip protein khac nhau bao gém bot cd, bot dau nanh li trich,
bot thit xuong va bot huyét. K&t qua da xdc dinh thoi diém thu phan thich hgp & cd 16c 1a 8 git sau khi cho cd dn;
xdc dinh thu phan bing phuong phap ling thich hgp nhét cho d6i tugng cé 16¢ d€ xdc dinh d6 tiéu hoa, trong khi dé
phuong phap mé va vuét thi khéng phit hgp d€ dp dung thu phén; xdc dinh d¢ tiéu hda vat chat kho & cd 16c véi cac
ngudn nguyén liéu dao dong tii 52,3% - 85,5%. Nguyén liéu bot ca Kién Giang dugc cd 1oc tiéu hoa tét nhat (85,8%),
ké dén bot dau nanh li trich (69,7%), bot huyét (69,0%) va bot thit xuong (52,3%). D tiéu héa protein va ning lugng

& ca loc ciing cho két qua tuong tu.

T khéa: Ca 16c, Channa striata, d6 tiéu hoa, phuong phap thu phan

1. DAT VAN PE

Cé 16c (C. striata) 1a d6i tugng nudi phd bién &
Dbong bang séong Cuiu Long (PBSCL) béi chit lugng
thit ngon va gia ca hgp ly. M6 hinh nudi ca loc da
dang nhu nuodi ao, nudi 16ng, nudi véo, nudi trong
bé 16t bat (Lé Xuan Sinh va b6 Minh Chung, 2010).
Theo két qua diéu tra mo6 hinh nuéi ca l6c ¢ PBSCL
cta Ng6 Thi Minh Thuy va Truong Dong Loc (2015)
cho théy chi phi thiic an chiém ti trong l6n nhéat
trong tong co cdu chi phi 1én t6i 88,4% & mo hinh
nudi cé 16c trong ao dat, nhu vay cé thé chiing minh
dugc rang su phat trién bén viing va hiéu qua kinh
té ctia mo hinh nuéi ca 16c cht yéu lién quan dén
chét lugng thic dn. Mot s6 van dé€ nhu quan ly t6t
thtic an, ting kha ndng hdp thu thic dn, da dang
nguon liéu liéu ché bién thtic an, gia thanh thtic an
ré hon,... d6 1a nhiing vin dé quan trong can dugc
nghién ctu sau va mét cach hé thong d€ lam co s&
khoa hoc cho viéc thiét 14p kh&u phéan dn hgp ly. Dac
biét, cAn nghién ctiu vé€ dudng chat va kha nang tiéu
héa cac dudng chat ti cac nguon nguyén liéu cung
cdp protein khac nhau cho nhu cau dinh duéng cta
ca léc nham t6i wu hoéa khiu phan an cta ching.
Dbénh gia kha nang tiéu héa mdt s6 ngudn nguyén
liéu cung cép protein tly thudc vao d6i tugng nuoi
cang nhu phuong phép thu phan dé nghién ctiu do
tiéu hoa. Nhiéu nghién ctu da ching minh ring két
qua nghién ctiu d6 tiéu hoa ctia mot s6 thanh phan
thiic an tty thudc nhiéu vao phuong phép thu phan
(Hien et al., 2010; Allan et al., 1999; Heinitz et al.,
2016). Nhu vdy van d¢€ dit ra ¢ day can tién hanh thi

nghiém tim ra phuong phép thu phin dé€ nghién ctiu
do tiéu hoa thiic dn & cd 16c phu nhat nham dat dugc
s6 liéu chinh xac va d¢ tin cay cao, ti d6 ap dung
phuong phép nghién ctiu nay dé tiép tuc nghién ctiu
danh gia kha ndng tiéu hoéa mdt s6 nguon nguyén
liéu cung cdp protein ché bién thiic &n vién cho ca
16c nham phat trién moé hinh nudi ca 16c bén viing
6 DBSCL.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

Nguoén ca 16c thi nghiém: Ca 16c (C. striata) c6
khoi lugng trung binh 120 g/con, chon cé l6c dong
déu kich ¢d, khoe va dugc nuodi dudng trong bé
composite 4 m* bang thic an thi nghiém mot tuin
trudc khi tién hanh thi nghiém.

Hé thong va thtic an thi nghiém: Tat ca cac thi
nghiém déu dugc tién hanh trén hé thong thu phin
ldng (170L/bé) thiét ké chuyén cho nghién ctiu xac
dinh d¢ tiéu hoa theo Hien va cong tac vién (2010).
Thiic an st dung trong nghién cttu dugc dya theo két
qua nghién ctiu cia Mohanty va Samantaray (1997);
thiic an dugc troén véi 1% chat danh dau chromic
oxide (Cr,0,).

2.2. Phuong phap nghién ciiu

2.2.1. Bé tri thi nghiém

a) Thi nghiém 1: Nghién ciiu xdc dinh thdi diém
thu phdn

Thi nghiém nhdm tim ra thoi diém thu phan

'Nghién ctu sinh, Khoa Thuy san, Truong Pai hoc Cin Tho

>Khoa Thty san, Truong Pai hoc Can Tho

114



