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TOM TAT

Chitosan c6 khdi lwong phan tir (Mw) ban diu la khoang 193 kDa va d¢ deacetyl khoang 80% & dang bot
kho di dugc sir dung cho chiéu xa bang tia gamma Co-60 dé cat mach. Két qua xac dinh biang phuong phap
sac ky gel thim qua cho thiy ché pham oligochitosan c6 Mw tir 3,7 dén 28,9 kDa da dugc ché tao thanh cong &
cac liéu xa tir 300 dén 2000 kGy. Ché pham oligochitosan sau khi ché tao dugc bd sung vao moéi trudong nudi
cy tao Spilurina platensis dé khao sat hiéu tmg sinh hoc. Két qua nghién ctru cho thdy tit ca cac mu chitosan
cit mach xa déu thuc ddy su ting truéng sinh khéi tuoi va sinh khdi khé cua tao S. platensis sau 7 ngiy bé
sung. Ché pham ohgochltosan c6 Mw ~ 15,4 kDa ché tao & liéu xa 500 kGy d c6 hiéu tng ting truong tot
nhit & tio va ndng do bd sung t6i vu cia ché phdm nay vao moéi truong nudi ciing di dugc xac dinh 1a 100
ppm. Ngoai ra, viéc bd sung 100 ppm oligochitosan cd Mw ~ 15,4 kDa khong nhiing da c6 tac dung thuc day
gia ting 49,5% sinh khéi twoi va 59,1% sinh khéi khé sau 7 ngay nudi ma con lam gia tang cdc chi tiéu chat
lwong dinh dudng cua tao thanh phim bao gom ham luong chat khé, protein, carbohydrate va lipid lén tuong
Umg 1a 7,0; 23,3; 27.3; va 37,5%. Co thé thiy ring ché phim oligochitosan c6 ngudn goc hiru co tir tu nhién
ché tao bang phuong phap chiéu xa tia gamma Co-60 hira hen la san pham kich thich ting truéng tio c6 tidm

ning tmg dung cao, rit an toan v higu qua cho muc dich san xudt sinh khdi tio S. platensis.

Tir khéa: Chiéu xa, chitosan, oligochitosan, Spirulina platensis, tia y

MG PAU

Chitosan c6 khi lugng phan tir thip 1a mot hoat
chat c6 ngudn gbc tu nhién dd dugc ching minh
khong nhiing co6 tac dung gia tang hoat tinh khang
bénh dbi véi cay trong (Ma et al., 2013; Yin et al.,
2010; Zhao et al., 2007) ma con kich thich qua trinh
sinh trudng va phat trién cua thuc vat (Algam er al.,
2010). Bé cit mach chitosan, phwong phap chiéu xa
da dugc ching minh 12 mgt phuong phap hitu hi¢u
v6i hang loat uu diém nhu qua trinh thuc hién dugc
tién hanh don gian va d& didu chinh & nhiét do
phong, san phdm thu dwoc khong can phai tinh ché
lai cling nhur c6 thé kiém soat dugc va c6 thé ap dung
0 quy md 16n (Farkas, 1998; Lim et al., 1998).
Phuong phap chiéu xa gamma cé thé ché tao ra san
pham oligochitosan c6 d6 tinh khiét va do deacetyl
hoa cao bang cach cit ngan mach chinh cua chitosan
dé tao ra hoat chat ¢6 rat nhiéu Gmg dung tiém ning
trong sinh hoc (Lim et al., 1998). Khong nhitng 1a
mot khang sinh thuc vat (Yin et al., 2010) giup cay
trdng khang cac vi sinh vt gay bénh (Zhao et al.,
2007), oligochitosan con c6 tac dung lén quy trinh

chét cua té bao thudc 14 (Zhang et al., 2012) va kich
thich 1én cac té bao dai thuc bao (Feng et al., 2004)
dé bao vé qua trinh phén chia té bao. Bén canh kha
ning giup cdy trong khang bénh, chitosan co khdi
lwong phan tir thap ciing c6 tac dung kich thich tring
trudéng va nang cao kha nang khang han cho cay ca
phé con trong trong nha kinh ciing nhu trén dong
rudng (Dzung et al 2011), tac dung 1én sy sinh
truong va phat trién cta thuc vat nhu gia ting ning
sudt ctia chudi (Xiangchun et al., 2012), gia ting
ning suit tao (Yan et al., 2012), dao (Yang ef al.,
2012) va c6 tac dung kich thich sy phat trién ciia cac
mo cua cdc cady hoa clic, cic tudng va sao tim trong
diéu kién in vitro (Luan et al., 2005).

Hién nay, tdo Spirulina da dugc nghién ctu va
biét dén véi nhidu chic ning va cong dung khac
nhau va tré thanh mot loai tdo lam cuc ky quy gia
nhu dung lam thtc dn cho nguoi va dong vat (Ali &
Saleh, 2012; Kulshreshtha et al., 2008), lam thuc
phim chirc ning (Hosseini ez al., 2013), v.v. Ngoai
ra, tdo Spirulina con dugc Gng dung trong xu ly
nude thai (Chuntapa et al., 2003), xt 1y kim loai
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nang nhu déng, chi, kém, v.v. (Fu & Wang, 2011;
Greene & Darnall, 1988; Nalimova et al., 2005). bé
ning cao ning sit san xuat tao, nhiéu nha khoa hoc
trong va ngoai nudc dd va dang tim cach kiém soét
cac diéu kién nuéi cay nhu kiém soat nhiét do va pH
(Ogbonda et al, 2007), anh sang (Danesi et al.,
2004), cai tién quy trinh (Madkour et al, 2012,
Torzillo et al., 1986). Chinh vi vdy, cong trinh nay
tién hanh nghién ctru hiéu tmg cua ché phim
oligochitosan ché tao bang phuong phéap chiéu xa 1én
sy ting truong sinh khéi cua tao Spirulina platensis
nhim phat trién mg dung loai hoat chét ting truong
hitu co ¢6 ngudn gdc tu nhién oligochitosan phuc vu
cong nghé nuéi trong an toan loai tao von gidu tiém
nang va gia tri cao nay.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu

Chitosan 8B c6 do deacetyl 80% su dung trong
nghién ciru duge cung cdp bai Cong ty Katokichi,
Nhat Ban. Téo Spirulina platensis do B mon Cong
nghé sinh hoc, Truong Pai hoc Nong Lam cung cép.
Mai truong nudi tao st dung trong cac thi nghiém la
moi truong Zarrouk (Clement et al., 1968).

Ché tao oligoalginate biang cong nghé birc xa

Chitosan dang bot c6 khbi lugng phan tir (Mw)
ban dau khoang 193 kDa dugc chira trong lo thiy
tinh c6 thé tich 50 ml va chiéu xa tai cac lidu xa 300,
500, 1000, 1500 va 2000 kGy bing tia gamma phat
ra tir ngudn xa gamma Co® /(Gamma cell model GC-
5000, BRIT, An Do) véi suat liéu 1a 3 kGy/gio.

Xic dinh khoi lwong phén tir

Mau oligochitosan sau khi tao ra bang phuong
phap chiéu xa dugc xdc dinh khdi luong phén tir
bing may sic ky gel tham qua (GPC: Gel
Permeation Chromatography) model CO-8020
(Tosho Co. Ltd., Nhat Ban) sur dung 4 cot TSKgel
PW,  (G6000PW,, G4000PW,, G3000PWy,,
G2500PW,;) duoc két ndi véi cot bao vé TSK
guard column PW,,. Céc mau chitosan dugc hoan
tan trong dung moi CH;COOH 02 M va
CH;COONa 0,1 M tao thanh dung dich c6 nong d6
1 % va dugc do ¢ nhiét d¢ 40°C str dung detector
tan xa RI-8020 (Tosho Co. Ltd. Japan) va chét
chuén 1a PEG ¢6 Mw 1a 0,2 — 6 kDa va PEO véi
Mw la 24 — 920 kDa (Wako Co. Ltd., Nhat Ban).

436

L€ Quang Luan & Duong Hoa X6

Xac dinh hiéu &rng ting truéng cia oligochitosan

Mudi ml dich tao ban diu dugc céy vao chai
thity tinh c6 chira 500 ml méi truong Zarrouk c6 bd
sung 50 ppm oligochitosan dugc cit mach ¢ cac lidu
xa khac nhau. Nghiém thirc d6i ching 1a nghiém
thirc tao dugc nudi cdy trong moi truong Zarrouk
khong c6 bd sung oligochitosan. Mdi nghiém thirc
gdm 9 chai dugc nudi cdy ¢ diéu kién suc khi lién
tuc va chiéu sang véi cuong do tir 25000 dén 30000
lux & nhiét 6 34-37°C. Thu hoach dich nuéi ciy sau
7 ngay theo ddi dé xac dinh cac chi tiéu bao gdm
sinh khi tuoi, sinh khéi kho, ham lugng chit kho,
protein, carbohydrate va lipid. Cac sb liéu thu nhan
duoc xir Iy théng ké bang phan mém MSTATC.

Xic dinh chét lrgng tio

Ham luong protein dugc xac dinh bang phuong
phap Kjeldahl theo nguyén tic v6 co hoa chat hiru co
bang axit sunfuric voi sy co mit cua chit xuc tac
(TCVN 4328-2001, 2001), ham luong lipid tho duoc
xac dinh bang phuong phap chiét Soxhlet (TCVN
7129-2010, 2010), ham lwgng carbohydrate dugc
xac dinh bang phwong phap sic ky trao dbi anion
hiéu nang cao (TCVN9129-2011, 2011).

KET QUA VA THAO LUAN
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Hinh 1. Sv suy gidam Mw cla chitosan theo lidu xa.

Nhiéu nghién ciru di cho thiy hiéu tng sinh hoc
clia chitosan 1én té bao tily thudc rat 16n vao khdi
luong phéan tir cua ching va thong thuong cac
oligochitosan c6 Mw thap thudng biéu hién hiéu tng
tang truong d6i voi thyc véat (Luan er al., 2005 va
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2009). Trong nghién cru nay chitosan c6 Mw ban
dau 14 193,9 kDa chiéu xa cat mach & dang bot voi
lidu xa 1én dén 2000 kGy. Két qua nhan dugc tir hinh
1 cho thiy Mw ctia chitosan giam manh xudng con
28,9 kDa ¢ lidu xa 300 kGy va sau d6 giam dan con
15,4 dén 3,7 kDa & céc lidu xa tir 500 - 2000 kGy.
Su suy giam Mw cua chitosan c¢6 thé 1a do buc xa
gamma dd bé giy cac lién két glycoside cua phén tir
chitosan (Chmielewski, 2010; Luan et al., 2005;
Yue, 2014) va liéu chiéu xa cao déng nghia véi thoi
gian chiéu xa lau, tic dong cua tia gamma lén phan
tir chitosan cang manh do d6 céc lién két glycoside
bi bé giy cang nhiéu din dén khdi lwong phan ti
cang thap.

Anh huéng chitosan chiéu xa 1én sy ting truong
ciia tao Spirulina

Chitosan sau khi chiéu xa dugc bd sung vao moi
truong nudi ciy tio véi nong d6 50 ppm dé khao sat
hi¢u Gng ting truong nhim tim ra san phim
oligochitosan c6 Mw thich hop cho muc dich gia tang

sinh khéi dbi vdi tao S. platensis. Két qua trinh bay &
bang 1 cho thiy sau 7 ngay nudi cdy, tat ca cac chitosan
chiéu xa déu c6 tac dung gia ting sinh khéi twoi tir
11,35dén 35,64% va sinh khdi kho tir 15,24 dén
39,11%, tuy nhién cic nghiém thic bd sung cac
oligochitosan c6 Mw tir 6,8 dén 15,4 kDa da thé hién
hiéu qua vuot trdi. Diéu déng chu y 14 oligochitosan ¢
Mw ~ 15,4 kDa d c6 hiéu tmg tang truong cao nhét
v&1 muc gia tang 35,64% sinh khéi twoi va 39,11% sinh
khéi khé so vé6i dbi chimg khong bd sung ché pham.
Két qua nay ciing kha phii hop véi két qua nghién ctru
trudc day cua ching t6i v& Mw tdi uu cia chitosan
chiéu xa 1én sy phat trién ciia cdc mo cua céc cay hoa
clic, cac tudng va sao tim trong diéu kién in vitro (Luan
et al., 2005). Két qua ciing phi hop v6i cac md cuia cay
hoa lan (Nge et al., 2006). Ngoai ra két qua nhan duoc
tir bang 1 ciing cho thay san pham tio thu nhan dugc &
cac nghiém thirc bo sung chitosan chiéu xa c6 ham
lugng chét kho kha 6n dinh va khong thay dbi dang ké
s0 v6i nghiém thirc déi chimg va nghiém thte bd sung
chitosan khong chiéu xa.

Bang 1. Anh hwéng cla oligochitosan cé Mw khac nhau 1&n sy ting trwdng ciia tao.

Mw, kDa Sinh khéi twoi Sinh khéi khé
mg/10 ml SVBC, % mg/10 ml SVDBC, %

pC 15,43° 100,00 5,93° 100,00
193,9 15,56° 100,84 6,16% 103,85
28,9 17,49 113,35 6,91% 116,61
15,4 20,93° 135,64 8,25° 139,11
6,8 19,68° 127,54 7,67° 129,48
48 17,99" 116,59 6,98" 117,75
3,7 17,83° 115,55 6,83° 115,24
CcV, % 3,93 4,84

DC: khong bd sung chitosan; SVDC: so v&i dbi chirng; CV: hé s6 bién thién (coefficient of variation); cac ky tw khac nhau
theo sau cac gia tri trung binh trong ciing mét cot biéu hién sy khac biét cé ¥ nghia théng ké& (p < 0,05).

Bang 2. Anh hwéng clia ndng dd ctia oligochitosan 1én sw ting trwdng clia tao S. platensis.

Néng do, Trong lwong twoi, Trong lwong khd, Ham Iwong chét khé, g/100 g tao
ppm mg/10 ml mg/10 ml twoi
0 15,44° 5,91° 38,3"
10 18,61° 7,32° 39,3%
25 19,19 7,76 40,0*°
50 20,98¢ 8,35" 39,8%
75 22,39% 9,17° 41,0°
100 23,08° 9,40° 40,5°
125 22,62% 8,83% 39,0%
150 22,02° 8,44° 38,3"
CV, % 3,63 2,82 3,02

CV: hé sb bién thién (coefficient of variation); Cac ky tw khac nhau theo sau céc gia tri trung binh trong cing mét cét biéu

hién sw khac biét c6 y nghia théng ké (p < 0,05).
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Hinh 3. Ham lvong chét dinh dwéng co' ban trong tao cé bb sung 100 ppm va khéng c¢é oligochitosan.

Nhu vdy ché phdm oligochitosan c6 Mw ~ 15,4
kDa dugc ché tao bang phuwong phap chiéu xa
chitosan ¢ trang thai bot kho véi lidu xa 500 kGy lya
chon dé khao sat ndng do thich hop nhim phat trién
ung dung mot cach hiéu qua san pham nay cho myc
dich gia tdng sinh kh01 trong thyc tién san xuat.
Oligochitosan véi ndng @6 10 dén 150 ppm dugc bd
sung vao mdi truong nudi tao (bang 2 va hinh 2) da
cho thdy sau 7 ngay nudi cdy déu c6 tac dyng gia
tang sinh khdi tao. Tuy nhién, & cic ndng d6 bd sung
tir 10 — 25 ppm thi sinh khdi tuwoi va kho duoc gia
tang & mirc thap hon so véi ndng do bd sung tir 50 -
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150 ppm (c6 sinh khdi twoi cua tao da gia ting tir
35,9 — 49,5% va sinh khoi kho ciing ting tir 41,3 —
59,1%). Piéu dang lvu y 1a viéc bd sung
oligochitosan da c6 tac dung gia ting manh sinh khi
kho va do d6 da dan dén lam ting ham lugng chat
kho trong tio thanh pham, c6 y nghia rat 1on trong
cong nghé san xuét tao. C6 thé thay ring ndng do bo
sung cua oligochitosan & muc 75 - 100 ppm la thich
hop nhét cho muyc dich san xuét sinh khéi ddi véi tao
S. platensis va c6 hidu suét gia ting sinh khéi tuoi,
sinh khdi kho va ham lugng chat kho trong tao thanh
phim ting 45,0 — 49,5%; 552 — 59,1% va 5,7 —
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7,0%, tuong tng so v6i cong thirc ddi ching véi
muc sai khac cé y nghia thong ké sinh hoc.

Sinh khdi tao ndi trong dugc & cong thuc ddi
ching va thi nghiém c6 bd sung 100 ppm
oligochitosan ¢c6 Mw ~ 154 kDa dugc tién hanh
phan tich cac chi tiéu chat luong co ban gdm ham
luong protein, carbohydrate va lipid. Két qua nghién
ctru thu dugc trén hinh 3 cho thiy oligochitosan khi
bd sung vao mdi truong nudi cay khong chi co tac
dung kich thich sinh truéng ddi voi tao S. platensis
ma con co tac dung lam gia tdng cac chi tiéu dinh
dudng co ban ciia san phim tao sau thu hoach, cu thé
la ham lugng protein, carbohydrate va lipid da tang
twong ung la 23,3; 27,3; va 37,5% so vdi cong thirc
d6i chimg.

KET LUAN

Oligochitosan ché tao bang phuong phap chiéu
xa tryc tiép chitosan ¢ dang bot da co tac dung kich
thich sy sinh truong va phat trién cia tao Spirulina
platensis. Mw va nong do cia oligochitosan c6 hiéu
ting tot nhat ddi voi qué trinh nudi cy tao la 15,4
kDa va 100 ppm. Khi bd sung oligochitosan ¢ ndng
d6 toi wu vao moi truong nudi cay khong chi thuc
day gia tang 49,5% sinh khéi tuoi 1én va 59,1% sinh
khdi khd ma con gia ting chit lugng thanh phan dinh
dudng co ban cua tio nhu ham lwong chit kho,
protein, carbohydrate va lipid 1én lan luot 1a 7,0;
23,3; 27,3; va 37,5% so voi khong bd sung. Ché
phim oligochitosan ché tao bang cong nghé birc xa
tir polymer c¢6 ngudn goc tu nhién an toan va hiéu
qué cao htra hen 1a mot san pham tmg dung rét trién
vong vao thuc tién san xuit sinh khdi tao S.
platensis, dac biét 1a cho muyc dich 1am thyc phém.

Loi cam on: Nhém tac gia xin cam on Trung tam
Cé‘ng nghé §inh hoc Thanh pho Ho Chi Minh dad tao
diéu kién dé chung toi thuc hién nghién ciru nay.
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STUDY OF THE BIOLOGICAL EFFECT OF OLIGOCHITOSAN PREPARED BY y-CO-
60 IRRADIATION METHOD ON SPIRULINA PLATENSIS

Le Quang Luang, Duong Hoa Xo
Biotechnology Center of Ho Chi Minh City

SUMMARY

Chitosan with initial molecular weight (Mw) about 193 kDa and the deacetylation degree of about 80%
was irradiated by gamma rays from a Co-60 source in powder state for degradation. The results on Mw
estimation by gel permeation chromatography method indicated that oligochitosan products with Mw from 3.7
to 28.9 kDa were successfully prepared by irradiation of chitosan samples at doses from 300 to 2000 kGy. The
prepared oligochitosans were then supplemented into the cultivated media for investigation of the biological
effect on the cyanobacteria (blue — green alga) namely Spilurina platensis. The obtained results indicated that
all of radiation degraded chitosan samples showed a growth promotion effect on the enhancement of fresh and
dried biomass S. platensis after 7 days supplementation. The oligochitosan product with Mw ~ 15,4 kDa
obtained from the irradiation dose of 500 kGy displayed the best growth promotion effect for the tested alga
and the optimum concentration for supplementation of this product was found at 100 ppm. In addition, The
supplementation with 100 ppm of the oligochitosan product enhanced 49.5% the fresh biomass and 59.1% the
dried biomass of the tested alga after 7 days cultivating. The addition of oligochitosan also increased the dried
matter, protein, carbohydrate and lipid contents of the harvested alga product in 7.0, 23.3, 27.3 and 37.5%,
respectively. It can be seen that the oligochitosan product prepared from natural organic compound by gamma
Co-60 irradiation method promised to be potential used as a safe and highly effective growth promoter for alga

to biomass production of S. platensis.
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