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SO SANH HOAT TINH KHANG NAM MOC CUA CAC LOAI CHITOSAN CO
NGUON GOC KHAC NHAU TRONG PIEU KIEN XU LY CHIEU XA VA
MOI TRUONG NUOI CAY KHAC NHAU

Viéc st dung chitosan dé lam mang bao cho
bao quan qua tuoi dugc danh gia 1la mot hudng
phét trién méi trong cong nghé sau thu hoach
cta tuong lai [2]. Loai polysacarit nay tu né da
c6 kha nang tic ché su phat trién cia vi sinh vat
gdy hong qua [3, 4, 8]. Cac mau chitosan c6
nguén goc khdc nhau c6 thé ¢ hoat tinh tic ché
vi sinh vat khac nhau. Tuy nhién, cho t6i nay
van chua c6 nghién ctu nao dé cap t6i hiéu tng
do.

Hién nay, phuong phip boc mang chitosan
van chua thé phét trién thanh quy mo thuong
mai ¢ nhi€u nuGc. Nguyén nhan 1a do hiéu qua
khang vi sinh vat cua chitosan khong di manh
ma gia san xudt lai cao so vdi cic hoa chat trur
nam tong hgp. P& nang cao hoat tinh khang vi
sinh vat clia chitosan, mot so tac gia da su dung
phuong phdp chi€u xa nhdm tao ra cdc phan
doan c6 trong lugng phan tir thap. Nghién ciu
s6m nhat do Matsuhashi va Kume [9] tién hanh,
da chi ra rang chitosan chi€u xa & liéu 100 kGy
c6 kha nang tc ché cao nhat d6i véi su phat
trién ctia Esherichia coli. Cic nghién citu gan
day ctia chung t6i ciing thu dugc nhitng két qua
twong tu d6i v6i mot s6 ching vi khudn, nam
moc va ndm men gay thoi hong qua dién hinh
trong bao quan sau thu hoach [1, 5-7]. Do chiéu
xa & trang thdi kho ma liéu chi€u t6i uu tim
dugc trong cdc nghién ctu néu trén déu rét cao.
Can thiét phai tim cdch giam liéu chiéu dé nang
cao tinh kha thi cia phuong phap vé gid thanh
va vé tinh lanh cGia mang boc. Xu 1y chiu xa
chitosan & trang théi 16ng c6 thé ddp tng dugc
yéu ciu d6, nhung van chua dugc dé cap trong
cic nghién cttu trude day.

NGUYEN DUY LAM
Vién Cong nghé sau thu hoach
TRAN BANG DIEP
Vién Khoa hoc va Ky thudt hat nhdn

Phuong phdp nudi cdy trén moi truong thach
dia ran thuong duogc st dung dé dénh gid tac
dung khdng ndm moéc cua chitosan, ké ca
chitosan chiéu xa [7, 11]. Trong vai nghién ctru
gan day, ching toi da su dung phuong phap
nuoi cdy ndm mdc trong moi truong long va
nhan thay rang vi sinh vat bi Gc ch€ & néng do
chitosan rat thap so vdi két qua cua cic tac gia
khac st dung moi truong nuoi cdy thach dia [1,
5, 6]. Tuy nhién, mdt nghién ctru so sanh day du
vé do nhay cua hai phuong phap nuoi cdy dé
danh gia tic dung cua chitosan vé6i cung mot
diéu kién thi nghiém van chua dugc tién hanh.

Vi nhitng 1y do néu trén ma noi dung cta
nghién cu ndy nhdm so sanh hoat tinh khéng
ndm moc cua cac mau chitosan ¢ nguén goc
khac nhau va dugc xur 1y chi€u xa & trang thai
kho va trang thdi 1éng. Hoat tinh ciing duogc
danh gid so sanh trén vi sinh vat dugc nuoi ciy
trong moi trudng ran va long.

I. PHUONG PHAP NGHIEN CUU

1. Cac mau chitosan va chiing vi sinh vat

Ba loai chitosan c6 nguén goc khac nhau
nhung déu dugc tich chiét tir vo tom. Ching déu
c6 do d¢ axétyl héa 90% nhung khdc nhau vé
trong lugng phan to (TLPT) (M, ): chitosan
dang bot ky hiéu 9B cua hiang KATOKICHI
(Nhat Ban) véi My = 830.000 D, chitosan dang
vay ky hiéu No.1 do Phong Cong nghé buc xa -
Vién nghién ctu hat nhan Pa Lat san xuat véi
M, = 280.000 D, va chitosan dang vay ky hiéu
No.2 do Phong Polyme duoc phdm - Vién Héa
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hoc cung cap véi My =552.000 D.

Cac vi sinh vat dugc st dung dé ddnh gid
hoat tinh khang vi sinh vat cta chitosan gom 3
chung ndm moc: Fusarium dimerum Penzig,
Aspergillus fumigatus Fresenius va Aspergillus
Jjaponicus Saito. Ching t6i da phan lap va phan
loai cac chliing nay tir qua xoai va qua thanh
long nhu da néu trong béo cdo trudce [1, 5].

2. X1t Iy chiéu xa chitosan ¢ trang thai kho va
long

Chitosan dugc xtr Iy tia gamma bang ngudn
Co-60 tai Trung tam chi€u xa Ha Noi va Vién
nghién ctu héa hoc bic xa Takasaki (Nhat
Ban). Suat li€u chiéu trung binh 1a 1,5 kGy/h véi
cac mau xu ly & Ha Noi va 10 kGy/h véi cic
mau xu Iy & Takasaki. Khoang liéu chiéu xa ap
dung 1a 50-500 kGy.

Khi chi€u xa & trang thai 16ng, chitosan
dugc pha véi axit axétic 5% thanh dung dich
chitosan dac 10% & dang nhu bot nhao. Cic
mau sau d6 dugc dong vao cac tdi PE va xt ly
chiéu xa & cdc liéu tir 2-40 kGy. Cic mau 1ong
duogc bao quan lanh sau khi chi€u xa.

3. Phuong phap xac dinh hoat tinh khang vi
sinh vat

Hoat tinh khang vi sinh vat dugc danh gia
thong qua néng do tc ché t6i thi€u (MIC) cha
chitosan. Nu6i cdy trén moi trudng rin duoc
thuc hién véi moi truong PDA (Potato Dextro
Agar) st dung céc dia petri, trong khi dé nuoi
cdy long da sir dung moi truong PDB (Potato
Dextrose Broth cta hang Difco). Quy trinh chi
ti€t da duoc trinh bay trong nghién citu trudce [1,
5], theo d6 dung dich goc chitosan chiéu xa 1%
trong axit axétic 0,5% dugc pha vao moi truong
dé tao cdc nong do khic nhau (pH=6). Cic
chung thi nghiém dugc ciy vao cic binh tam
gidc 500 ml c6 chita 100 ml méi trudng PDB da
b6 sung chitosan & céc néng do thich hop. Nuoi
cdly lac véi toc do lac 220 vong/phiit & 28-30°C
trong 96 gio.

IL. KET QUA VA THAO LUAN
1. So sanh hoat tinh khiang nim moéc cua

chitosan nuoi cay trén moi truong thach
dia va trong moi truong long

Nuoi cdy thach dia sir dung moi truong PDA
con nuoi cdy 1ong st dung moi truong PDB
chita chitosan cung loai & ciac nong do khac
nhau. Chitosan No.2 1a loai ¢c6 M, ban dau
552.000 D, sau khi chi€u xa & liéu 60 kGy giam
xudng con 170.000 D. Su phat trién cla cic
ching nam moc dugc xac dinh thong qua su
tang sinh khdi trong moi truong long hay duong
kinh cua hé sgi trén thach dia. K&t qua xac dinh
MIC ctia 3 chiing ndim moc dugc néu trong bang
1. Su phét trién ctia hé sgi ndm duoc minh hoa &
hinh 1. Bang 1 cho thady MIC trén moi truong
thach dia 16n hon hang chuc lan so v6i MIC
trong moi trudong 16ng. Chang han, dé tc ché F.
dimerum Penzig trong moi truong 1éng chi can
nong do 200 mg/l, trong khi nuoi cdy trén moi
truong thach dia yéu ciu nong do chitosan
3.400 mg/l. Két qua ciing twong tu d6i v6i hai
chung Aspergillus. Nhu vay, so sanh hai moi
truong v6i nhau, ching ta thdy st dung moi
truong long cé do nhay cao hon moi truong
thach dia. Phuong phdp nudi cdy 1ong rat duoc
phé bién dé nuoi cay vi khuén, con doi v6i nAm
moc thi rat it khi duge st dung. Chiing t6i cho
rang s& di moi trudng 16ng ¢6 do nhay cao hon
la do tic dong cua chitosan ti vi sinh vat dé
dugc thuc hién hon. Tac dong clia chitosan dugc
duy tri thudng xuyén 6 néng do gin nhu khong
thay déi trong sudt thoi gian nuoi cay. D6i véi
nuoi cdy trén thach dia, hau nhu khong c6 su
dich chuyén cta chitosan trong toan bo thé tich
nuoi cdy. Hé soi phat trién dén dau thi c6 tac
dong cta cac phan chitosan tai noi do, trong khi
chinh lugng chitosan tai d6 c6 thé bi suy gidm
do tic dong cua chitinaza hay chitosanaza do vi
sinh vat tiét ra dé phan hay chitosan. Gid tri
MIC trén thach dia thu dugc trong nghién citu
nay ciing phu hgp véi mot s6 nghién ctu cla
cac tac gia khac [8, 11]. Vi phuong phap nuoi
cdy long c6 do nhay cao hon, nén trong cic
khao st ti€p theo, chiing toi chi st dung phuong
phdp nuoi cdy nay dé phuc vu cho cdc danh gid
tac dong cua cdc tic nhan khac nhau.

2. So sanh hoat tinh khang nam méc cua cac
mau chitosan ¢6 nguon goc va trong luong
phan tit (TLPT) ban dau khac nhau

Dé thuc hién nghién cttu so sdnh hoat tinh
khang vi sinh vat, thi nghiém nay chi st dung
mot ching ndm moc F. dimerum Penzig nudi
cdy trong moi truong long. Két qua xac dinh



MIC cuia cac mau chitosan nguyén dang (khong
chi€u xa) va cdc mau chitosan chi€u xa duoc
trinh bay trén hinh 2. Gia tri MIC cua cac mau
chitosan nguyén dang No.1, No.2 va 9B lan luot
l1a 280, 320 va 280 mg/l. MIC ctia chitosan No.1
va 9B la bang nhau (280 mg/l), trong khi chiing
c6 My rat khac nhau (280.000 va 830.000).
Nhu vay, MIC cua cdc mau chitosan nguyén
dang c6 thé khic nhau nhung su khic biét
khong qua 16n va khong phu thuoc vao TLPT
ctia ching.

Khi xur 1y chiéu xa trong khoang liéu 25-200
kGy thi MIC bi thay déi, nhung su thay déi & ca
3 loai chitosan déu c6 chung mot quy luat, d6 la
déu tao ra mot cuc tiéu vé MIC hay néi mot

cach khéc 1a déu c¢6 mot cuc dai vé hoat tinh
khdng nam xuéat hién tai mot liéu chi€u xa nhat
dinh. Piéu ddng chi y khac la gid tri cuc tiéu
MIC cta 3 loai chitosan 13 khic nhau, cu thé 1a
250, 210 va 220 mg/l twong ting cho mau No.1,
No.2 va 9B. Cic cuc tiéu MIC mac du déu xuat
hién trong khoang liéu hap thu 50-100 kGy,
nhung li€u cén thiét cho chiing xuat hién khong
giong nhau, phu thuoc vao TLPT ban diu. D€ ¢
MIC cuc tiéu, dudng nhu c6 mot quy luat 1a néu
mau chitosan c¢6 TLPT ban dau nhé hon (chang
han méiu No.1) thi yéu cau liéu chiéu thdp hon
(50 kGy), con mau c6 TLPT ban dau 16n hon
(chang han mau No. 2 va 9B) thi yéu ciu liéu
chi€u cao hon (tuong tng 1a 60 va 100 kGy).

Bang 1

Nong d¢ tc ché t6i thiéu (MIC) ctia chitosan No.2 (M, = 552.000) chiéu xa ¢ trang thai
kho dugc thir nghiém trén nam moc nuoi cay trén thach dia va trong moi truong 1ong

MIC ciia mau chitosan No.2 (mg/l)
Chung nam moc Nuoi cay thach dia Nuoi cay long
Khong chi¢u| Chi€uxa |Khong chiéu| Chi€uxa
xa 60 kGy xa 60 kGy
Fusarium dimerum Penzig 3.400 2.800 200 150
Aspergillus fumigatus Fresenius 3.000 2.500 150 120
Aspergillus japonicus Saito 3.000 2.500 120 80

kGy

60
kGy

100
kGy

2.500

3.000 mg/l

Hinh 1. Tac dung cua chitosan dugc xur 1y chi€u
xa & trang thai kho t6i su phat trién clia hé soi
nidm F. dimerum Penzig nuoi cay trén thach dia
(trdi) va trong moi truong 16ng (trén)
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Hinh 2. Su thay d6i nong do tic ché t6i
thiéu (MIC) ctia chitosan No.1 (hinh trén),
No.2 (hinh giira) va chitosan 9B (hinh duéi)
chi€u xa & trang thai kho do6i véi su phat
trién ctia Fusarium dimerum Penzig

Két qua & hinh 2 con cho thdy su tang MIC
xuét hién & mau No.l1 khi chi€u xa & li€u 16n
hon 150 kGy. Hiéu ting nay c6 thé lién quan
dén su phan hily mach chitosan khi bi chi€u xa
liéu cao, 1am hinh thanh nhiing phan doan TLPT
thdp & dang mono- hay oligom c6 hoat tinh kich
thich vi sinh vat phat trién [9, 10, 12]. Hién
twong nay c6 thé hiéu duoc vi chitosan tir lau da
dugc biét dén nhu 1a mot chat tang trudng thuc
vat. Hiéu tng néu trén chi xuat hién & mau
No.1, ma khong xuét hién & mau No.2 va 9B khi
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Hinh 3. Su thay déi néng do e ché t6i
thiéu (MIC) ctia chitosan No.1 (hinh trén),
No.2 (hinh gitta) va chitosan 9B (hinh dud6i)
chi€u xa ¢ trang thai long do6i véi su phat
trién ctia Fusarium dimerum Penzig

cung dugc chiéu xa & liéu trén 150 kGy; c6 thé
do mau No.l1 ngay tur lic chua chiéu xa da c6
TLPT kha nho so v6i hai mau con lai.

3. So sanh hoat tinh khang nam méc cua cac
mau chitosan duoc chiéu xa ¢ trang thai
kho va trang thai long

Ciéc két qua ¢ phan trén da chi ra rang chiéu
xa & trang thai kho da lam tang hoat tinh khang
vi sinh vat cua chitosan. Tuy nhién, li€u chiéu
xa cin thiét dé tao ra hiéu qua khang vi sinh vat
cao nhat 1a 50-100 kGy. Day la liéu kha cao, c6



thé anh hudng dén hiéu qua kinh t€ cho tng
dung cua cong nghé vé sau. Trong phan nay
ching t6i nghién cttu hoat tinh khing vi sinh vat
clia cdc mau chitosan chi€u xa & trang thai 16ng
va so sanh hiéu qua dé véi xu ly & trang thai kho
da thuc hién & phan trén. D€ thuc hién khao sét
nay, cdc mau chitosan dang “bot nhao” duoc tao
ra bang cach pha chitosan 10% trong axit axétic
5%. Sau d6, dem chiéu xa & liéu 4-10 kGy doi
v6i mau chitosan No.1 va No. 2, 10-40 kGy d6i
v6i mau 9B. Két qua xac dinh MIC thuc hién
doi v6i Fusarium dimerum Penzig dugc néu trén
hinh 3.

Su thay déi MIC theo liéu chi€u xa cla ca 3
mau chitosan xu 1y & trang thdi long déu xuat
hién mot MIC cuc tiéu. Gi4 tri nay 1a 540 mg/l
dat dugc khi chiéu xa mau No.1 & liéu 4 kGy, la
500mg/l d6i v6i mau No.2 & liéu 4 kGy va la
580 mg/l dat duoc khi chi€u xa mau 9B & lieu
25-30 kGy. R& rang 1a MIC cuc tiéu chia ba miu
chitosan khi chi€u xa long ciing khac nhau va
dugc xuat hién 6 liéu chiéu xa ciing khac nhau.
Diéu nay hoan toan tuong tu nhu khi xtr 1y chiéu
xa & trang thai kho da trinh bay & phan trén.

Nhu vay, xu ly chi€u xa chitosan & trang
thdi “bot nhio” ciing tao ra su thay déi hoat tinh
khang vi sinh vat theo xu huéng nhu xu ly &
trang thai kho, tic 1a tao ra mot cuc dai vé hoat
tinh d6. Liéu chiéu xa dé tao ra cuc dai d6 khi
xtt Iy & trang thdi “bot nhido” thdp hon hén so
v6i khi xtr ly & trang thai kho (nho hon 4-12
1an). Tuy nhién, do c4ch chuén bi trang thdi “bot
nhdo” véi axit axétic nong do cao vi mot 1y do
chua xac dinh dugc da lam giam hoat tinh cta
chitosan t6i miic ma ngay ca khi dat dugc gia tri
cuc dai, hoat tinh d6 van nhé hon mau chitosan
kho trude khi chi€u xa. Trong thoi gian téi, can
lam rd nguyén nhan cla viéc thay déi hoat tinh
khang vi sinh vat khi chitosan chuyén sang trang
thai 1ong.

L. KET LUAN

1. St dung phuong phap nuoi cdy long dé
danh gia hoat tinh khang ndm mdc cta chitosan
c6 do nhay cao hon hang chuc lan so véi
phuong phap nuoi cay trén thach dia.

2. Nong do tic ché t6i thiéu (MIC) clia cdc
mau chitosan c6 nguén goc khiac nhau d6i véi
Fusarium dimerum Penzig nam trong khoang

280-320 mg/l, khong phu thudc vao nguodn goc
va trong lugng phan tir ban dau.

3. Xt ly chi€u xa chitosan & trang thai kho
va O trang thdi 16ng déu tao ra mot cuc dai vé
hoat tinh tc ché vi sinh vat. Hon nita, khi chiéu
xa & trang thdi 16ng thi liéu chi€u xa yéu cu dé
tao ra hoat tinh cuc dai thap hon han so véi khi
chiéu xa & dang kho.

4. Pé tao dugc hoat tinh khdng ndm maoc cuc
dai thi chitosan ¢6 TLPT ban dau nhd hon can
liéu chi€u xa thap hon, con méu chitosan c6
TLPT ban dau 16n hon yéu céu liéu chiéu xa cao
hon. Diéu nay ding cho ca hai trudong hop chiéu
xa chitosan & trang thai kho va trang thai 1ong.
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COMPARATIVE STUDY ON THE ANTIFUNGAL ACTIVITY OF CHITOSAN OF
VARIOUS ORIGINS TESTED IN DIFFERENT CONDITIONS OF RADIATION
TREATMENT AND CULTURE MEDIUMS

NGUYEN DUY LAM, TRAN BANG DIEP

SUMMARY

The antifungal activity of three chitosan samples varied in the molecular weights (280,000, 552,000
and 830,000 D) and in the origins of production (Vietnam and Japan) were studied against Fusarium
dimerium Penzig. The liquid and agar-plate mediums were formulated for evaluating the minimal inhibitory
concentration (MIC) and the sensitivity of culture method. For antifungal activity enhancement, chitosan
samples were irradiated with gamma rays in solid and paste-like conditions. Results showed that the MIC of
chitosan samples tested in liquid medium was above ten times smaller than that of chitosan samples tested on
agar-plates. So the method using liquid medium had higher sensitivity than the agar-plate method. MICs of
native chitosan samples using liquid medium ranged from 280 to 320 mg/L were independent on their
molecular weight (MW). The radiation treatment in solid and paste-like conditions had improved the chitosan
antifungal activity. In addition, there was a maximal activity appeared for each of chitosan samples that has
been irradiated in any condition. For enhancement of maximal antifungal activity, the solid-state radiation
treatment required dose of 50-100 kGy, while a lower range of doses could be used in case of treatment in
paste-like state. Further more, the optimal radiation dose for maximal antifungal activity enhancement was
recorded as the initial MW dependent: the higher MW of the initial chitosan required higher dose.

Ngay nhdn bai: 22-7-2002
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