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TOM TAT

Cacboxymetyl chitosan (CMC) da dugc tong hop thanh céng trong nghién ciru
nay va cé kha nang thé hién tinh khdang khudn cao. Muc dich ciia nghién ciru nay la dé
ddanh gid in vitro khang khudn cia CMC. Tinh khang khudn cia CMC lén 4 ching vi
khudn Bacillus cereus, Staphylococcus aureus, Candida albicans va Saccaromyces.spp
da duwoc danh gia bang cach tinh toan MIC. Két qua thi nghiém cho thay CMC c6 thé
ngdn can sw phdt trién cia cdc logi vi khudn dwoc thir nghiém. Gia tri MIC dwoc tim thdy
it hon 20 ppm cho S.aureus va Saccharomyces sp, Bacillus 340 ppm cho cereus, va 180
ppm cho Candida albicans.

1. PAT VAN PE

Chitosan 1a mot copolymer gom cac mit xich N-acetyl-D-glucosamin va D-
glucosamnin lién két v6i nhau bang cac lién két p —1,4 glucoside. Céu tao cua chitosan c6
tr 70 - 90% nhém amino (-NHy) ¢ vi tri C, cia mach, nén pham vi hoat dong hoa hoc cia
chitosan 16n hon nhiéu so véi chitin (chitin chi c6 khoang dudi 10% nhoém amino) [1].
Chitosan, hop chat duoc diéu ché tir ngudn thién nhién 14 vo tdm cua, di dwoc nghién ciru
st dung trong linh vuc y dugc nhu di dugc ghi nhan c6 tinh bao vé niém mac va gan day
trong linh vuc ky thuat y sinh bao gém tai tao da, xuong va mach mau [1]. Pic biét,
chitosan di duoc nghién ciru vé tac dung khang khuan, ding trong bao quan thuc pham
[1]. Chitosan c6 trong thanh phan cia nudc giai khat, kem, sira,..dung 1am chit 6n dinh
thuc phim, chdng cholesterol [1]. Cac mang mong chitosan duoc ding dé bao goi, bao
quan thyc phdm tuoi sng, déng lanh do khong ché duoc d6 4m va d6 thoang khi cho
thuc pham, dong thoi 1am cham qua trinh bi thim cua rau qua [1]. Ngoai ra, mang mong
chitosan con dé phan hily sinh hoc va than thién v6i méi truong hon. [2,3] Tuy nhién,
chitosan chi tan trong dung dich acid lodng, rat kho tan trong méi trudng c6 pH trung tinh
nén ung dung ctia né c6 phan bi han ché. Do védy thuc hién tong hop cacboxymetyl
chitosan nhim tao ra mot dan xut chitosan c6 d6 hoa tan cao hon, md rong ung dung cua
noé, tang tinh “an toan” cho nguoi st dung, nhat 1a trong linh vyuc thuc phém, duoc phém
va my pham dang dugc nhiéu nha nghién ciru quan tim. Dé dong gbp vao tmg dung cua
chitoan trong cong trinh nghién ctru trude ddy chung toi tién hanh tong hop dan xuét
cacboxymetyl chitosan bang phuong phap gia nhiét vi séng, mét phuong phap than thién
v01 moi truong dong thoi nghién ciru kha nang hip thy kim loai cta cac dan xuét chitosan
tong hop ra. Tiép tuc cong trinh trén trong pham vi ctia bai nghién ctru ndy chung toi tién
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hanh ther tic dung khang khudn cua cacboxymetyl chitosan trén 2 chung vi khuan
Bacillus cereus, Staphylococcus aureus, va 2 chung nam men Saccharomyces.spp;
Candida albicans.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit li¢u

Thi nghi€ém hoa hoc: chitosan c6 d6 deacetyl hoa 80%, dugc mua tir Pai hoc Thiy
San Nha Trang, Khanh Hoa. monocloroacetic axit ¢6 dd tinh khiét 99%, xuét x{r tir
Merck. Céac héa chat khac: NaOH, HCl, CH;OH, CH;COOH, CH3;COONa c6 do tinh
khiét hoa hoc. Lo vi song HITOSHI & ché d6 Defrost. Phd hong ngoai IR duoc ghi trén
may TENSOR 37 véi ky thuat vién nén KBr (diy phd tir 4000 — 500 cm'l) sau khi mau da
dugc sdy kho ¢ 50°C (d6 Am san pham tir 0.8 —3.0%).

Thi nghiém vi sinh: Bacillus cereus, Staphylococcus aureus, Candida
albicans va Saccaromyces. Spp dugc cung cung cip bdi vién Pasteur Tp.HCM. Moi
truong peptone agar bao gbm: pepton 10 g, agar 15 g va NaCl 5 g dugc hoa tan trong
1000 mL nuoc cat va diéu chinh vé pH 7. Méi truong sau chuén bi dugc dem hip khur
trang ¢ 121°C thoi gian 20 phat trong ndi hdp va bao quan & nhiét do 4-8 °C.
Cacboxymetyl chitosan (tir ddy dugc viét tit 1a CMC) nong d6 1000 ppm trong mdi
truong duoc phan thanh cac dung dich c6 néng do khac nhau: 0, 100, 200, 300, 400 va
500 ppm trong mdi trudng peptone long. Moi trudng pepton long gdm pepton 10 g, NaCl
5 g dugc pha trong 1000 mL nudce cat, pH diéu chinh vé 7.

2.2. Phwrong phap tong hop cacboxymetyl chitosan

Cho vao binh nén 2.0 g chitosan cung v6i 40 mL dung dich NaOH 20% (w/v),
khudy tron trén may khudy tir trong 15 phit dé truong va kiém hoa chitosan. Cho tir tir
2.0 g CICH,COOH (chitosan: CICH,COOH (1:1)) vao trong hdn hop trén va tiép tuc
khudy cho tan hét (khoang 5 phut). Tién hanh gia nhiét trong 10 vi song véi cac thoi gian
gia nhiét 60 gidy va khéng ché nhiét d6 phan tng tir 60—70°C. Hon hop duoc trung hoa
v6i HCI dam dic vé pH 5.0-6.0 loc va rira san pham véi CH;OH 70% dé loai tap chat vo
Co.

2.3. Phuong phap thir nghiém tac dung khang khuan

Pé khao sat kha nang khang khuéan cta din xudt CMC ching t6i sir dung phuong
phap do quang ¢ budce song 580 nm (Mdy do quang hiéu Genesys, model: Genesys 100V,
My) két hop véi phuong phap d6 dia nham xac dinh mat d¢ vi sinh vat trong moi trudng
khao sat. O nhitng moi truong khong c6 su phat trién cta vi sinh vat cho biét ndng do toi
thiéu tac dong cta chat khao sat dén vi sinh vt (MIC). buong cong chudn cua timg giéng
vi sinh vét vdi cac nong d6 khac nhau duoc thiét 1ap duoc thiét 1ap. T4t ca cac thi nghiém
déu duoc lap lai 3 lan.

3. KET QUA VA THAO LUAN

3.1. Khi ning khang khuén ciia CMC Ién chiing vi khuin

Sau khi tién hanh thi nghiém theo nhitng phuwong phap trén, ching t6i da thu dugc nhing
két qua do quang ctia mdi trudng c6 chat khao sat CMC bang s6 liéu dugc néu trong bang
1, va dugc thé hién thong qua duong biéu dién mat d6 quang trén hinh 1.
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Bang 1. Mat dd quang ciia moi trweong khao sat 1én cdc chiing vi sinh vt sau 20 giv

STT Nong  do | Mat d6 quang (OD)

CMC (ppm) | S.aureus | Saccharomyces.spp | C.albicans B.cereus
Vlejnk 0 0,792 0,792 0,792 0,792
1 10 0,103 0,074 X X
2 20 0,000 0,000 X X
3 30 0,000 0,000 X X
4 40 0,000 0,000 X X
5 150 X X 0,373 X
6 160 X X 0,159 X
7 170 X X 0,072 X
8 180 X X 0,000 X
9 310 X X 0,394
11 320 X X 0,195
12 330 X X 0,106
13 340 X X 0,000
14 350 X X 0,000
x: cac thi nghiém khong dugc tién hanh
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Hinh 1. Puwong biéu dién mat dd quang vi khuén sau 20 gio nudi ciy trong moi
truomg c6 chira CMC
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Khi trong mdi trudng c6 chira chit khao sat CMC, sy thay d6i nong d6 chit khao
sat c6 anh hudng téi mat do cia vi sinh vat tir d6 dan t6i sy thay doi chi sé do quang qua
mdi 1an do. Qua d0 thi ta thdy duong biéu dién sy sinh trudng cua S.aureus,
Saccaromyces.spp, Candida albicans va B.cereus giam dan khi nong d6 ciia CMC trong
dung dich ting lén va ngung hin & nong d6 20 ppm ddi véi S.aureus va
Saccaromyces.spp, 180 va 340 ppm tuong (mg v6i Candida albicans va B.cereu. Diéu
nay c6 nghia 1a vi khuan S.aureus bi (rc ché hoan toan boi CMC tai ndng do 20 ppm, so
sanh voi két qua cua tac gia Liu [4] khi khao sat phirc k&m thiourea chitosan (Zn-TC) va
phirc bac ciia thiourea chitosan (Ag-TC) 1én kha ning pht trién cua loai vi khuan nay cho
thiy Zn-TC c6 khi nang trc ché S.aureus tai ndng do 30 va 25 ppm va cua chitosan 1a 20
ppm. Hinh 1 cho thiy duong biéu dién sinh truéng cua B.cereus giam dan tir ndng do 0
ppm dén 340 ppm va ngimg hin & ndng do nay nghia 13 B.cereus bi e ché hoan toan boi
CMC tai nong do 340 ppm. Trong nghién ctru cua tac gia Lui ndng do chitosan tac dong
1én B.cereus 13 1000 ppm, nong do tac dong toi thiéu cao hon nhiéu so vdi CMC, chimg
t6 rang khi thuc hién phan ung tao din xuit CMC cua chitosan da lam ting kha ning
khang B.cereus. Qua céc két qua trén cho thiy: CMC khong nhiing c6 kha nang trc ché vi
sinh vat ma con la chat d& diéu ché, gi4 thanh lai ré hon Zn-TC va Ag-TC. Vi vy nghién
ctru nhitng tmg dung ctia CMC ¢6 tiém ning rat 16n trong bao quan thuc phim va trong y
dugc.

4. KET LUAN

Qua cong trinh ndy nhém nghién ciru ching t6i di tong hop thanh cong CMC
bang phuong phap gia nhiét vi song dong thoi budce da nghién ciru kha nang khang khuan
cua CMC trén Bacillus cereus, Staphylococcus aureus, Candida albicans va
Saccaromyces.spp. Nong d6 tac dong tdi thiéu cia CMC 1én Staphylococcus aureus 13 20
ppm, Bacillus cereus 340 ppm, Saccharomyces. spp 20 ppm va Candida albicans 1a 180
ppm.

CMC tac dong lén S.aureus va Saccharomyces spp manh hon tic dong lén
B.cereus va Candida albicans ddng thdi CMC c6 kha ning tic dong dén su phat trién cta
S.aureus va B.cereus manh hon so v6i chitosan.CMC c6 tac dong khac nhau 1én sy phat
trién ctia ndm men. Piéu ndy mé ra mot hudng 1a ing dung kha ning khang khuan cua
CMCs vao linh vyc bao quan cac san phém nhim chéng lai tac hai cua nhiing loai nam
men.
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SUMMARY

The carboxymethyl chitosan (CMC) was successfully prepared in this study, may
exhibit potential antibacterial activity as their unique character. The purpose of this study
was to evaluate the in vitro antibacterial activity of carboxymethyl chitosan. The
antibacterial activity of CMC against Bacillus cereus, Staphylococcus aureus, Candida
albicans and Saccaromyces.spp was evaluated by calculation of minimum inhibitory
concentration (MIC). Results show CMC could inhibit the growth of various bacteria
tested. Their MIC values were less than 20 ppm for S.aureus and Saccharomyces sp, 340
ppm for Bacillus cereus, and 180 ppm for Candida albicans.
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