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1. MO DPAU

Chitin 1 polymer mach thang cua lién két p-1,4 acetyl-glucosamine, 1a polymer sinh hoc
quan trong thir hai sau Cellulose. Chitin 14 thanh phan chinh cdu tao nén 16p vo ngoai clia con
trung, cac dong vat giap xac va thanh té bao ndm. Chitin bi thily phén boi cac enzym endo, exo
chitinase va p-N acetylhexosaminidase dé tao ra cac san pham thuy phan khac nhau. Trong tw
nhién cic enzym nay dwgc thu nhan tir vi khuan, ndm mdc, xa khuan va mot sb ngudn
khac.[3][7]

Chitinase 1a nhém enzym thuy phan phtrc tap, chiing xtic tic phan cit cac chudi polymer cia
chitin. Chitin dugc thuy phin bang endochitinase giai phong cac oligomer cua N-acetyl-D-
glucosamine. Céac oligomer lan lugt duge phan giai boi enzym B - N acetylhexosaminidase dé
tao cac monomer N-acetyl -D-glucosamine [7].

Qua trinh thay phén chitin sir dung axit tao san pham mudi hydrochlorid (GIcNHCI) la
mdt trong nhing thuc pham chirc ning quan trong va la thude st dung bét budc ddi véi cac bénh
nhan viém khop. Dé tranh cac anh hudng khong tot nhu vi ddng va vi man ciia mudi vo co, thi
dang GlcNAc ¢6 vi ngot dugce dé xuét sir dung dé thay thé véi tac dung twong tu. [6] [7]

Céc bao céo diéu ché N-acetyl glucosamine bang phuong phép st dung enzym da dugc
cong bd trong nhimg nim gan day [3][6][7]. Nghién ciru nay thuc hién diéu ché N-acetyl-D-
glucosamin str dung chitinase thu nhan tir Trichoderma spp.

2. PHUONG PHAP NGHIEN CUU

2.1. Vatligu

Chung Trichoderma harzianum 095TH dugc phan lap va tuyén chon tai phong thi
nghiém hoa thuc pham Trudong Pai hoc Vinh. Bao quan trén moi truong PDA & 4°C.
Trichoderma harzianum 095TH nuoi cdy trén mdi truong PDA trong 3 ngay ¢ 30°C.
Thu nhén hé soi cay chuyén 1én 1ong cho qua trinh sinh tong hop enzym chitinase
Méi trudng sinh tong hop enzym
(NH4)S0O,0,7 g, FeSO,.7H,0 0,0025g, KH,PO, 1g, MnSO, 0,0008g, Urea 0,015g, MgSO,
0,15g, ZnS0O,.7H,0 0.0007g, CaCl, 0,159, CoCl, 0,001g. B6 sung Chitin huyén phu 1% , pH =
3,5 - 5, nhiét d6 20 - 60°C. [1][2]
Chitin dugc diéu ché tir v tom theo quy trinh
Votom  Ngamtrong HCI  Pun v6i NaOH 3% Ty mau bang KMnO,  Rira sach
Say kho  Chitin
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2.2 Phuong phap
2.2.1 Xac dinh hoat tinh enzyme chitinase

Hoat tinh cua enzyme chitinase dugc xac dinh (1ua trén co s& dir}h lugng san phém N -
acetyl D — Glucosamin tao thanh khi thily phan chitin bang enzym tho bang phuong phap Elson
- Morgan

Xay dung duong chuan véi chat chuan N-acetyl D- glucosamine & cac nong do khac
nhau. Cuong d6 mau ctia phan ing twong ng véi mot ham lugng nhat dinh.

Mot don vi hoat tinh ctia enzyme chitinase twong tng vdi 1 pumol N-acetyl-D-
glucosamin tao thanh trong thoi gian thuy phan 1a mot phut ¢ nhiét d6 phan ung.
2.2.2. Nghién ciru mot s6 ddc tinh chitinase tir Trichoderma 095TH

pH va nhiét d6 toi uu ciia enzym duoc xac dinh boi phan ing enzym o pH tir 3,5 - 5,5 va
nhiét do tir 20 - 60°C [4][5].

2.2.3.  Nghién citu anh hieong cia ty 1é E/S dén phan ieng thity phdn chitin

- Chitin dugc huyén phu 1am co chét
- Thuyc hién phan tng & cac ti 1¢ E/S = 10 U/g — 30U/g
- MOoi truong dém acetat pH = 4,5
- Nhiét do thiy phan t = 45°C
- Thoi gian thuy phan la 30 phut
Xac dinh ham luong N-acetyl-D-glucosamin tao thanh bang phuong phéap Elson —
Morgan .
2.2.4.  Nghién cieu anh huong thoi gian thity phdn dén phan tg thity phdn chitin

- Chitin huyén phti 1%
- Phan tng trong moi truong dém pH = 4,5
- Nhiét d6 phan tmg t = 45°C
- Do ham lugng N-acetyl-D-glucosamin sau mdi ngay thity phan
2.2.5.  Hiéu sudt thity phin diéu ché GlcNAc
H= "2 %100
ml
Trong do:
m;: 1a lugng chitin dua vao tham gia phan ng
m,: 1a ham lugng glucosamin thu dugc sau phan ing thiy phan

2.2.6. Kiém tra san pham N-acetyl D-glucosamin bang sdc ky hiéu ning cao HPLC

Kiém tra san pham bang sac ky hiéu nang cao HPLC & cac diéu kién
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- Cot chay sic ki: Hydrat Cacbon
- Thé tich mau: 20pl
- Tbc @6 dong: 1ml/phat

UV =205

3. KET QUA VA THAO LUAN
3.1. Thu nhén ché pham enzyme chitinase tir Trichoderma harzianum 095TH
Trichoderma 095TH duoc nudi lac toc do 180 vong/phit, trong moi truong sinh tong
hop enzym v6i co chat 1a chitin huyén phu 1%, pH 5 va nhiét d 30°C. Lay mau sau 3, 4,5, 6 va

7 ngay dé xac dinh hoat do chitinase . Két qua xac dinh hoat tinh chitinase theo thoi gian cho
thay hoat tinh enzym cao nhat sau 5 ngay nuo6i cay dat 0,261 U/ml.
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Hinh 1: Hoat d6 enzym thu dugc tir Trichoderma 095TH theo thoi gian

Thu nhan enzym tai thoi diém 16n nhat bang cach loc loai bo sinh khdi thu enzym thd. Mdi
enzyme c6 khoang nhiét d6 va pH hoat dong nhat dinh, ngoai khoang hoat dong enzyme bi bat
hoat lam giam hoat tinh xtic tdc. Hoat d§ xtc tac ctia enzym manh nhat tai nhiét d¢ va pH to6i uu.

bé xéc dinh nhiét d¢ va pH t6i wu cua chitnase tir Trichoderma 095 TH sir dung enzym dugc két
tia bang (NH),SO, bao hoa ¢ty 1€ Vez/Vdm = 1:3.

Két qua thé hién & cac hinh 2 va hinh 3
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Hinh 2: Anh hudng cua nhiét do dén hoat tinh chitinase cta enzym

tir Trichoderma 095TH
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Hinh 3: Anh huéng ctia pH tdi hoat tinh chitinase clia enzym
tir Trichoderma 095TH

Két qua thé hién & hinh 2 va 3cho thdy chitinase thu nhan tir Trichoderma 095TH hoat
dong manh khoang nhiét d6 tir 40°C - 50°C, nhiét d¢ t6i wu 45°C. pH hoat dong manh tir pH 4
dén pH 5, pH toi vu 1a 4,5

3.2. Thity phan chitin thu nhin N-acetyl-D-glucosamin béi ché phim enzym chitinase

Phan g diéu ché N-acetyl-D-glucosamin duoc thyuc hién voi co chit 1a chitin huyén
phu diéu ché tir vo tom tai pH toi vu va nhiét do toi uu cua chitinase tir Trichoderma 095TH.

Hiéu suét thiy phan chitin bai enzym khong nhitng phu thudc nhiét do, pH cua phan
ung ma con chiu anh huong boi ty 1€ enzym: co chat va thoi gian phan rng

3.2.1. Nghién ciru anh huong cia ti 1é enzym/ co chat (EIS)

Nghién clru anh hudng cua ti 1€ enzym/ co chét dugc tién hanh tai pH va nhiét do tdi wu
cua enzym. Thay doi ty 1¢ E/S tu 10, 15, 20, 25 va 30 U/g vai thoi gian thiy phan 30 phat. Do
ham lugng san pham tao thanh thu dugc két qua nhu sau.
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Bdng I: Anh huéng ciia ty 1& enzym/co chat dén ham luong N acetyl D glucosamin trong dich

thuy phan
Ti 1€ E/S (U/g) 10 15 20 25 30
Mat do quang 0.932 1.028 0.867 0.794 0.795

Ham lugng

) 736.4 823.6 677.3 610.9 610,9
N- acetyl D- glucosamin(ug/ml)

Két qua bang 1 cho thay ty 1& E/S thich hop nhit cho phan tng thuy phan diéu ché
N-acetyl-D-glucosamine la 15U/g.
3.2.2. Qua trinh thily phdn chitin boi enzym theo thoi gian

Nghién ctru thoi gian thily phan clia phan tmg dugc tién hanh tai pH va nhiét do t6i vu
cua enzym, ty 1€ enzym/ co chat (E/S) 1a 15U/g. Po ham lugng san pham tao thanh sau cac

thoi gian phan g khac nhau tir ngay thir nhat dén thoi diém két thiic phan tng.

Bdng 2: Anh hudng cta thoi gian phan tmg t6i luong N acetyl D glucosamin tao thanh trong

dich
thuy phan
Thoi gian Ham lugng
(ngay) AOD N -acetyl D-
Glucosamin (pug/ml)
1 2.123 1819.1
2 2.507 2168.2
3 2.792 2427.3
4 3.059 2670
5 3.477 3050.1
6 3.937 3468.5
7 4.348 3842
8 4.348 3842
9 4.348 3842

Qua bang két qua ta thdy ré'}ng ham luong san pham cao nhat thu duoc sau 7 ngay thiy
phan. Sau 7 ngay thuy phan hiéu suat dat 76,8%
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3.3. Xdc dinh N-acetyl-D-glucosamin trong dich thiiy phdn bang HPLC

Kiém tra san pham tao thanh chung t6i sir dung sic ky hiéu ning cao HPLC.

VIWGT A, Wavelengih=208 nm (1711201 TWCHUANGLUCOSAMIZ D}
maL
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Hinh 4: Séc ki HPLC cuia N acetyl D Glucosamin chuan

VWD A, Wavelength=208 nm (1711201 1'CHUANGLUCOSAMI4 D)
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Hinh 5: Séc ki HPLC san pham thuy phan chitin bang chtinase thu nhan tir Trichoderma 095TH

Két qua kiém tra b%ing’ HPLC cho théy thot gian luu mau thily phan va mﬁu chuan tring
nhau, do d6 c6 thé két ludn san pham chu yéu khi thuy phan chitin bang chitinase thu
nhan tir Trichoderma 095TH |a N-acetyl -D-Glucosamin
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ABSTRACT

PREPARATION OF N-ACETYL-D-GLUOCOSAMINE USING ENZYM FROM
TRICHODERMA HARZIANUM SPP

The preparation of GICNAc using chitinase of Trichoderma spp is used in studied. The
cultivation Trichoderma 095TH in colloidal chitin media at pH 5 and temperature 30°C.
After 5 days gives the hightest chitinolytic activity of 0,261 U/ml. The crude enzym
obtained from the cultivation is used in the hydrolysic of chitin at optimal conditions of
chitinase are pH 4.5 and temprature 45°C, using 15 U/ml of enzym per gram of chitin.
After 7 day of hydrolysis, NIcNAc is isolated in 76,8 % yield. The main product analyzed
by HPLC, was GIcNAc

Keywoords: Glucosamin, N-Acetyl D-glucosamin, chitinase, chitin



