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NGHIEN CUU MOT SO TiNH CHAT CHU'C NANG CUA CHITOSAN
KHOI LUQNG PHAN TU THAP TAO RA TU CHITOSAN THONG THUONG
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Muc dich cua nghién ctru nay 1a tong hop va danh gid mot sb tinh chét chirc ning cia chitosan
khdi lugng phan tir thip (CTSLMW) tao ra tir chitosan thong thuong. Chitosan khdi lugng phan tir
thdp duoc téng hop theo phwong phap cia Liu et al, (2006) sau cac khoang thoi gian thiy phén
khéc nhau thu duogc chitosan c6 khéi lugng phan t& dao dong tir 9,5 - 10,4 kDa, mrc do diacetyl
hoa thay dbi khong dang ké khoang 97 + 0,5%. Cac mang tao ra tir CTSLMW déu c6 tinh tan va
tinh hat 4m 16n hon 50%, chitosan c6 khdi lwong phan tir 10,4 kDa c6 tinh tan va tinh hut 4m thip
nhét. Chitosan c¢6 khdi luong phan tir 10,4 kDa c6 kha niang khang nim mdc Penicillium expansum
(P. expansum) tot nhat (ndng do trc ché tdi thiéu nAm mdc P. expansum 1a 0,5% trén moi truong
long va 1% trén moi truong ran). Nghién ctru anh huéng cua thoi gian khang nidm méc P.
expansum cho thay chitosan cé khdi lugng phén tir 10,4 kDa c6 thoi gian xtr Iy ngan nhat 1a 22
gio, & ndng do trc ché t6i thiu thap nhit 1a 0,75%.

Tir khoéa: chitosan, chitosan khéi lwong phdn tir thap, Penicillium expansum, nong dé irc ché toi

thiéu, khdang khudn

MO PAU

Chitosan 1la mot polysacharide dugc hinh
thanh tir qua trinh diacetyl hoa chitin. O nudc
ta viéc san xudt chitin, chitosan c6 ngudn goc
tir vo tdm, mai muc mang lai hiéu qua kinh té
cao va gop phan gidi quyét 6 nhim moi
truong cho nganh ché bién thuy san. Chitosan
c6 kha nang khang vi sinh vat, kha nang phan
huy sinh hoc va khéng doc dugc tng dung
trong nhiéu linh vuc nhu, cong nghiép, y té,
ché bién va bao quan nong san [8].

Chitosan c6 kha nang trc ché sy phat trién clia
nam méc Aspergillus niger ¢ nong d6 0,1 -
0,5 mg/ml, ¢ néng d 0,2 - 0,5 mg/ml
chitosan c6 tac dung gay ra su ro ri protein va
cac chat hip phu tia uv ciia Aspegillus niger.
Mit khac chitosan néng d6 3 — 5 mg/ml c6
kha ning trc ché su phat trién cia nim mdc
Aspergillus paraciticus va ngan can sy hinh
thanh aflatoxin [9]. Theo Munoz et al (2009)
[13] cho thdy chitosan c¢6 kha ning tc ché
nam méc Collectotrichum spp trén ca chua va
nho, c6 tac dung lam giam déng ké ton
thuong trén qua ca chua xir Iy & nong do 1 -
2,5%. T4c gia nay ciing cho rang viéc sir dung
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chitosan ciing c6 hi¢u qua lam giam bénh than
thu trén ca chua va qua mong. Theo Rhoades
& Roller (2000) [14] cho ring ndm men bi
loai bo hoan toan khi tang thém 0,3 g chitosan
trén mdi lit nudc ép tdo dong chai tiét tring
lwu trit & 7°C, s lugng vi khuan lactic ting
nhung thap hon so véi ddi chimg. Chitosan &
ndéng d6 0,2 - 1 g/l nudc ép tao co thé trc ché
su ting trudng cta mot sb vi sinh vat gy hu
héng nudc ép tdo [1]. Nghién ctru hoat tinh
khang khuin cua chitosan phu thudc vao khéi
lwong phan tir cho thiy CTSLMW duoc cho
1a c6 kha niang khang khuan tét hon so voi
chitosan thong thuong. Do CTSLMW c¢6 kha
ning tan trong nude tét hon din dén phan tng
tdt hon véi céac vi tri hoat dong cua vi sinh vét
[7]. Két qua nghién ctru ciia Gerasimenko et
al (2004) [10] cho rang khéi lugng phéan tir
tang lam giam hoat tinh khang E.coli cua
chitosan.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu nghién ciru

Chitosan do Viét Nam san xuét c6 d6 diacetyl
hoa DD > 85%, khdi lwong phéan tir khoang
30 kDa. Ndm mbc P. expansum do Vién Vi
sinh vat va Cong nghé Sinh hoc, Pai hoc
Qudc gia Ha Noi cung cép.

23


mailto:phamthuphuonghb@gmail.com

Pham Thi Phuong va Bty

Tap chi KHOA HQC & CONG NGHE

168(08): 23 - 27

Phwong phap nghién ctru
Phwong phdp tong hop CTSLMW

CTSLMW duogc tong hop theo phuong phép
cua Liu et al (2006) [12] Can 10 g chitosan
cho vao 190 ml axit axetic 5% u & 50 °C trong
25 h, 37 h, 45 h, sau d6 ly tam 5000
vong/phat trong 20 phdat, sau khi li tdm
chitosan duoc thém NaOH 4M cho dén khi
pH cua chitosan tir 7 - 9. Rira két tiia bang
nudc may va lam kho ¢ 50 °C. D9 nhét cua
chitosan dugc do bang may do d6 nhot. Khéi
lugng phan tr chitosan dugc tinh theo cong
thire ctia Mark Houwink ([n]=k.m"), véi K=
1,64. 10%. DD* va a = -1,02 . 107 + 1,82.
Muc d¢ diacetyl hoa cua chitosan dugc xac
dinh bang phuong phip do mat do quang
(OD) theo Berth (2002) [3] DDA = (161,1
AV - 0.0218m)/(3,3615m - 42,1.A.V) (%),
muc d6 diacetyl hoa tinh theo cong thitc: DA
=100 - DDA (%).

Phwong phdp chuin bi mang

Phuong phap d6 mang dugc tién hanh theo
phuong phap cua Aguirre - Loredo et al
(2014) [2]. P 80 ml dich long CTSLMW
vao dia petri phi 15 va 1am kho ¢ 50 °C trong
72 h trong ti siy (d6 4m twong dbi ~ 30%)
sau d6 mang dugc boc ra khoi dia petri va giilr
trong binh hit 4m c6 d6 am twong ddi 1a 50 +
5% & nhiét @6 phong 23 + 3 °C, trong 7 ngay
trudc khi mé ta cac tinh chit ciia mang,
Phwong phdp xdc dinh tinh tan cia mang
trong nudc

b tan trong nudc ciia mang dugc dinh nghia
1a ty 1 chat kho hoa tan trong nudc ciia mang
dugc giai phong sau khi ngadm trong nudc cit.
Do tan trong nude S ciia mang dugc xac dinh
theo phuong phéap cta Aguirre - Loredo et al
(2014) [2] can cac manh mang khd co kich
thudc 4 cm? sau d6 ngam trong 30 ml nudc
cit & 25 °C, khudy déu theo chu ky trong mot
gio. Cac mau duoc loc bang gidy loc. Phan
khong tan cia mang dugc say kho dé xac dinh
khéi luong cudi cung. D6 tan dugc xac dinh
bang ty 18 khéi lwong chit kho sau khi siy
trén khéi lugng mau ban dau.
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Phwong phdp xdc dinh tinh hiit dm ciia mang
Tinh hat 4m cta mang dugc xac dinh gian
tiép qua ty 1¢ phan tram luong nudc bay hoi
qua mang trén téng lugng nudc ban dau sau
mdt khoang thoi gian xac dinh.

Phwong phdp xdc dinh nong d¢ trc ché toi
thiéu ciia chitosan trong méi truwong long
Bao tir nam mdc P. expansum dugc thu bang
nudce mudi sinh 1y va pha lodng téi mat do 10°
bao tir/ml. Dich chitosan ban dau c6 néng do
2% dugc pha loang trong moi truong PDB
v6i nong do giam dan 1%, 0,75%, 0,5%,
0,25%. Cho 5 ml chitosan & cac néng do trén
vao cac 6ng nghiém, mau kiém chung chua
2,5 ml PDB va 2,5 ml dém acetate. B6 sung
100 pl dich bao tir ndm mbc vao cac 6ng
nghiém chira chitosan va miu kiém ching.
Sau d6 dem nudi trong ti1 lic & 30 °C trong 24
gio. Rat 100 pl dich trong cac ong nghiém
trang déu 1én dia thach chita moi truong PDA
va nudi trong ta 4m 30°C sau 24 — 48 h quan
sat va xac dinh nong do wc ché [6].

Phwong phdp xdc dinh khd ning irc ché tbi
thiéu ciia chitosan trong moi truong rdn
Dich bao tir nAm méc duge chuan bi nhu trén.
Chitosan dugc pha lodng trong dung dich axit
axetic 1% & cac ndng do 1%, 0,75%, 0,5%,
0,25%. Hat 100 pl dung dich chitosan ¢ cac
noéng do trén trang déu lén trén bé mat dia
thach chira mdi trudng PDA, dé kho sau do
hat 100 ul dich bao tir nAm médc trang déu 1én
trén bé mat thach, nudi trong ta 4m & 30 °C
sau 24 - 48 h, quan sat va xac dinh néng do
{rc ché [15].

Phuong phdp xdc dinh dnh hudng cua thoi gian
khdng nim méc P. expansum ciia chitosan
Chitosan dugc chuan bi twong ty nhu xac
dinh ndng d6 tc ché téi thiéu nim mdc P.
expansum trong moi truong long. Cac ong
nghiém chira chitosan va bao tir ndm mdc
duoc nudi lic & 30 °C trong tu lic trong cac
khoang thoi gian 0, 14, 18, 22 va 26 gio. Lay
100 pl dung dich chitosan sau cac khoang thoi
gian trén ciy trang trén dia petri chira moi
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truong PDA, nudi trong ti 4m 30 °C sau 24 — 48
h quan sat va xac dinh nong do tc ché [12].
KET QUA VA THAO LUAN

Nghién ctru tong hgp CTSLMW

Két qua xac dinh khéi lugng phan tir va mirc
do diacetyl hoa cua chitosan dugc trinh bay
trong bang 1.

Bang 1. Khoi heong phan tir va mike d6 diacetyl héa

mdi trudng 1ong va rin dugce trinh bay ¢ bang
3 va bang 4.
Bang 3. Nong do irc ché toi thiéu nam moc P.
expansum cua CTSLMW trén méi truong long

Khdi hrong Nong dd (%)
phintir (kDa) 025 05 0,75 1
10,4 + - - -
9,9 + + - -
9,5 + + - -

Bang 4. Nong do irc ché toi thiéu nam moc P.
expansum cua CTSLMW trén moi truong ran

R . Khoilwong  Mikc d¢ diacetyl
Congthire o tir(kDa)  héa (%)
Chitosan 25h 10,4 97,53
Chitosan37h 9,9 97,27
Chitosan 45h 9,5 96,84

TAt ca cac mau chitosan tao ra déu c6 mau
trang nga, c6 khéi luong phan tir dao dong tir
9,5 dén 10,4 kDa va murc do diacetyl hoa cua
chitosan thay d6i khong dang ké khoang (97 +
0,5%). Két qua phu hop voi két qua caa Chen
et al (2002) [4].

Nghién ctru tinh tan va tinh hiit 4m ciia mang

Tinh tan cia mang 1a mét déc tinh quan trong
ctia mang sinh hoc trong thuc phdm, n6 quyét
dinh sy phan hdy sinh hoc cuia mang. Tuy
nhién tinh tan ciia mang trong nudc cao co thé
gdy bat lgi cho cac mang nay khi st dung
trong moi truong co do 4m twong dbi cao [2].

Bang 2. Tinh tan va tinh hit am ciia mang

Khoi lwong Tinhtan  Tinh hit 4m
phén tir (kDa) (%) (%)
10,4 75 75,4
9,9 66 79,8
9,5 60 83,5

Két qua bang 2 chitosan c¢6 khdi lugng phan
tr 10,4 kDa c6 tinh tan va tinh hat 4m thip
nhit do chitosan c6 khdi lugng phan tir cao co
dd nhét cao nén mang tao ra day hon do do co
tinh tan va tinh hat am thap hon. Mat khac
viéc khdi luong phan tir cua chitosan giam
lam tang tinh linh hoat ctia cic phan tu
chitosan trong mang, din dén lam ting tinh
tan trong nudc clia mang. Két qua phu hop
voi két qua ctia Clasen et al (2006) [5].
Nghién ctru ndng df tre ché tdi thiéu nim
moc P. expansum ciia CTSLMW trong méi
truong 16ng va mdi trudng rin

Két qua nghién ctru ndng do trc ché tdi thiéu
nam moc P. expansum ctia CTSLMW trén

Khoi lwgng Nong dd (%)
phén tir (kDa) 0,25 0,5 0,75 1
10,4 + + + -
9,9 + + + +
9,5 + + + +
“+” Xudt hién khuan lac, “-* Khong xudt hién
khudn lac”

Két qua bang 3 va 4 cho thiy chitosan ¢ khéi
lugng phén tor 10,4 kDa c6 kha nang khang
nam méc P. expansum tét nhit & ndng do G
ché t6i thiéu 1a 0,5% trén moi trudng long va
1% trén moi truong ran. Két qua nghién ciu
phu hop voi két qua cua Fang et al (1994) [9]
cho rang chitosan néng do 0,2 - 0,5 mg/ml c6
tac dung gy ra sy ro ri protein va cac chit
hap phu tia uv cua Aspegillus niger. Mit
khac khi khéi lugng phan tir ting 1am ting
kha nang khang nim mdc cua chitosan. Két
qua nghién ctru phu hop voi két qua cia Jeon
et al (2001) [11] bao cao rang chitosan cé
khéi lugng phan tir (1 dén 10 kDa) c6 hiéu
qua khang khuan tang khi tang khéi luong
phan tu.
Nghién ciru d4nh hwéng thoi gian khang
nim méc P. expansum ciia CTSLMW
Anh huéng ciia thoi gian xir 1y chitosan dugc
trinh bay ¢ bang 5, 6, 7.

Bang 5. Anh hwéng cia thoi gian xir Iy chitosan
khoi lwong phan tir 10,4 kDa lén chung nam moc

P. expansum
Thoi gian Nong dd (%)

(h) 0,25 0,5 0,75 1
0 + + + +
14 + + + +
18 + + + +
22 + + - -
26 + + - -
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Bang 6. Anh huong ciia thoi gian xu ly chitosan
khéi lwong phan tr 9,9 kDa dén ching ndm moc

P. expansum
Thoi gian Nong dé (%)

(h) 025 05 0,75 1

+ + + +
14 + + + +
18 + + + +
22 + + + -
26 + + - -

Bang 7. Anh hiong ciia thoi gian xut Iy chitosan
khéi lwong phdn tir 9,5 kDa dén ching nam moc

P. expansum
Thoi gian Nong dd (%)

(h) 0,25 05 0,75 1

0 + + + +

14 + + + +

18 + + + +

22 + + + +

26 + + - -
“+* Xudt hién khuan lac, “-“ Khong xudt hién
khudn lac

Tir két qua bang 5, 6, 7 cho thiy chitosan co
khéi Iuwong phan tir 10,4 kDa co thoi gian
khang nim méc P. expansum ngan nhat 1a 22
gio, néng do e ché tdi thiéu thdp nhat la
0,75%. Thoi gian xir ly tdng lam tang kha
ning khang nim méc cua chitosan didu nay
c6 thé 1a do khi tang thoi gian xu 1y dén mot
muc nhit dinh du dé qua trinh hép thu
chitosan 1én té bao nim méc dat trang thai
can bang, 6n dinh khi d6 té bao nam méc bi
ton thwong nhiéu nhat. Lyuc lién két manh
giira chitosan va té bao c6 thé dan dén pha v&
mang té bao hoac c6 thé lay di nhirng ion kim
loai can thiét cho hoat dong trao d6i chat dan
dén réi loan trong qua trinh trao ddi chat cua
té bao vi sinh vat [5] hoac chitosan tham thau
gua mang té bao, ching dé dang tuong tac voi
cac nhoém phosphoryl cia thanh phan
phospholipit t& bao lam cho té bao moi tao
thanh khong c6 mang hoic mang té bao tao
thanh rit mong gay nén sy rd ri cac hop chat
noi bao [9].

KET LUAN

CTSLMW dugc tong hop theo phuong phap
cua Liu et al (2006) [12] c6 khdi lwong phan
tor dao dong tr 9,5 dén 10,4 kDa, muc do
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deacetyl hoa thay doi khong dang ké khoang
97 + 0,5%. Chitosan c6 khéi lugng phan tir
10,4 kDa c6 tinh tan va tinh hat am thap nhét,
kha niang khang t6t nhat d6i véi nim moc P.
expansum & ca méi truong nudi cdy rin va
moi truong nudi cdy 1ong (ndng do tc ché tbi
thiéu trén moi truong 1ong 13 0,5% va 1% trén
moi truong ran). Nghién ciru anh hudng thoi
gian khing ndm mdc P. expansum cua
CTSLMW trong mdi truong long cho thiy
chitosan c6 khdi luong phan tir 10,4 kDa cé
kha ning khang nam mdc t6t nhédt trong
khoang thoi khi gian xir Iy 22 gio, ¢ néng do
0,75%.

TAI LIEU THAM KHAO
1. Abd A. J., Niamah A. K. (2012), “Effect of
chitosan on apple juice quality”, International
Journal of Agricultural and Food Science, 2, pp.
153-157.
2. Aguirre - Loredo R. Y., Rodriguez-Hernandez
and Chavarria-Hernandez (2014), “Physical
properties of emulsified films based on chitosan
and oleic acid”, CyTA - Journal of Food, 12(4),
pp. 304 - 312.
3. Berth G., Dautzenberg H. (2002), “The degree
of diacetylation of chitosans its effect on the chain
conformation in aqueous solution”, Carbohydrate
Polymers, 47, pp. 39 -51.
4. Chen X. G., Zheng L., Wang Z., Lee C. Y., &
Park H. J. (2002), “Molecular affinity and
permeability of different molecular weight
chitosan membranes”, Journal of Agricultural and
Food Chemistry, 50, pp. 5915-5918.
5. Clasen C., Wilhelms T., Kulicke M. K. (2006),
“Formation and characterization of chitosan
membranes”, Biomacromolecules, 7, pp. 3210-3222.
6. Tran Bang Diep, Nguyen Duy Lam, Tran Minh
Quynh and Tamikazu Kume (2005), “Radiation -
induced enhancement of antifungal activity of

chitosan on fruit - spoiling fungi during
postharvest storage” Jeari — conf. 2001 — 2005,
pp. 17 — 26.

7. Dutta P. K., Tripathi S., Mehrotra G. K., and
Dutta J. (2009), “Perspectives for chitosan based
antimicrobial films in food applications”, Food
Chemistry, 114(4), pp. 1173-1182.

8. Elsabee M. Z., Naguib H. F., Morsi R. E.
(2012), “Chitosan based nanofibers”, Materials
Science and Engineering C, 32, pp. 1711-1726.

9. Fang S. W., Li C. F.,, and Shih D. Y. C. (1994),
“Antifungal activity of chitosan and its preservative



Pham Thi Phwong va Ptg

Tap chi KHOA HQC & CONG NGHE

168(08): 23 - 27

effect on low-sugar candied kumquat”, Journal of
food protection, 56, pp. 136 - 140.

10. Gerasimenko D. V., Avdienko I. D. (2004),
“Antibacterial effects of water - soluble low —
molecular  weight chitosans on diffirent
microorganisms”, Applied Biochemistry and
Microbiology, 40, pp. 253 — 257.

11. Jeon Y. J., Park P. J.,, Kim S. K. (2001),
“Antimicrobial efect of chitooligosaccharides
produced by bioreactor, Carbonhydrade polymer,
44(1), pp. 71 - 76.

12. Liu N., Chen X. G., Park H. J,, Liu C. G., Liu
C. S, Meng X. H., Yu L. J. (2006), “Effect of
MW and concentration of chitosan on antibacterial
activity  of Escherichia coli”, Carbohydrate
Polymer, 64, pp. 60-65.

SUMMARY

13. Munoz Z., Moret A. and Garces (2009),
“Assessment of chitosan for inhibition of
Colletotrichum spp. on tomatoes and grapes”.
Crop Protection, 28, pp. 36 —40.

14. Rhoades J., Roller S. (2000), “Antimicrobial
actions of degraded and native chitosan against
spoilage organisms in laboratory media and
foods”, Application Environment Microbiology,
66, pp. 80-86.

15. Singburaudom N., Onuma P., Tida D. (2011),
“Antimicrobial Activity of different molecular
weight chitosans to inhibit some important plant
pathogenic fungi”, Kasetsart Jounal (Nat. Sci.),
45, pp. 644 — 655.

STUDY ON THE FUNCTIONAL PROPERTIES OF CHITOSAN LOW
MOLECULAR WEIGHT FORMED FROM NATIVE CHITOSAN

Pham Thi Phuong”, Nguyen Van Binh, Luu Hong Son, Vu Thi Mai

University of Agriculture and Forestry - TNU

The purpose of this study was to synthesize and investigate some of the functional properties of
chitosan low molecular weight (CTSLMW) forming from native chitosan. Chitosan low molecular
weight was synthesized under Liu et al (2006) method, after different hydrolysis periods of time
chitosans had molecular weight ranging from 9.5 to 10.4 kDa, deacetylation degree changing
insignificantly at 97 = 0.5%. Films forming from CTSLMW have water solubility and water
vapour permeability at over 50% and chitosan with molecular weight 10,4 kDa has the lowest
water solubility and water vapour permeability. Chitosan with molecular weight 10.4 kDa has the
best inhibited Penicillium expansum (P. expansum) growth at concentration of 0.5% in liquid
midium and 1% in solid medium. Study on the effect of time inhibition on P. expansum mold
showed that chitosan with molecular weight 10.4 kDa has the shortest processing time of 22 hours

at minimun inhibitory concentration of 0.75%.

Keywords: chitosan, chitosan low molecular weight, Penicillium expansum, minimum inhibitory

concentration, antibacterial.
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