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TOM TAT: Chitosan dwoc ché tao tir chitin vé tdm, cua bang phwong phdp
dé axétyl hoa trong dung dich kiém ddc. Oligochitosan dwoC ché tao bang phwong
phap chiéu xg tia gamma Co-60 cat mach chitosan trong dung dich chiza ham
lirong N hydro peroxit (~0,5%). Phirong phdp chiéu xa dwoc danh gid la hiéu qua
dé ap dung ché tqo oligochitosan qui méd san xuat. Oligochitosan thé hién hiéu ing
kich khang bénh hiéu qua déi véi cay trong va kich thich hé mién dich déi véi vt
nudi. Bai bao trinh bay mét sé két qua dién hinh vé hiéu ing kich khang bénh va
ting truong Cia oligochitosan déi Véi cay trong (IGa) va vat nubi (heo, ga, ca).
Oligochitosan 1a hogt chdt sinh hoc rdt trién vong si dung lam chadt kich khang
bénh, ting truéng cho cay trong, var nudi dé san xuat ndng pham an toan va phat
trién néng nghiép mdéi truong bén viing.

1. Mé dau

Chitosan 1a dan xuét cua chitin, dugc tao ra do qua trinh dé acetyl héa chitin
cha yéu tir vo tdm, cua. Hién nay, chitosan la mét trong nhitng hoat chat tu nhién da
va dang duoc tng dung kha phé bién trong cac linh vuc nhu nong nghiép, y té,
dugc pham va my pham, ... [1] Rinaudo]. Oligochitosan dugc ché tao chu yéu la cat
mach chitosan bang cac phuong phap khac nhau nhu thuy phan bang enzym, ding
cac tac nhan hoa hoc va tia bac Xa, ... [2,3]. Oligochitosan dugc ghi nhan la cé hoat
tinh kich khang bénh cho vat nuéi va cay trong [4,5].

Chat kich khang bénh thuc vat (plant elicitor) 1a nhitng chat 1am gia ting kha
nang chéng nhiém bénh d6i véi cdy trong. Chat kich khang bénh thong thudng
duoc chia 1am hai loai, loai thir nhat goi 13 “abiotic” bao gém tia UV, nhiét, ... va
loai thtr hai 13 “biotic” bao gdm nhitng hoat chat chiét ra tir vi sinh vat, dong vat
hozc 14 tir cay, tao, ... Trén c& sé ngudn gc xuat xa, chat kich khang bénh sinh hoc
(biotic elicitor) lai dugc chia lam hai loai goi l1a chat kich khang ngoai bao
(exogenous elicitor) va chit kich khang noi bao (endogenous elicitor).
Oligochitosan thudc vao loai chat kich khang ngoai bao va thé hién hoat tinh kich
khang bénh dbi véi cay trong cao hon so véi chat kich khang noi bao vi du nhu
oligoalginat, oligopectin, ... [6]. Trong nganh ché bién thirc an cho vat nubi (heo, ga,
c4, .., oligochitosan dwoc bd sung vao thic an  lam
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tang hiéu qua st dung thirc an d6i v6i vat nudi do 1am gia ting nhém vi sinh c6 10i
nhu Bacillus, Lactobacillus,.. va ac ché cac vi khuan cé hai nhu E. coli,
salmonella,.. trong h¢ théng tiéu hoa. Hon nita, oligochitosan lam gia ting hé mién
dich, gia ting su chdng chiu véi vi khuan gay bénh, va thay thé cho cc chat khang
sinh, tang trong khdng an toan.
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Hinh 2. Nguyén li¢u vé tdm, cua, mai myc va chitin/chitosan

Nghién cau st dung oligochitosan & nhiéu linh lyc khéc nhau trong nhiing
nim gan day dang dwoc phat trién dic biét 1a nganh cdng nghiép thuec pham va
nganh nudi tréng thuy san, chian nudi gia stic, gia cam.

2. Cit mach birc xa chitosan ché tao oligochitosan

Xt Iy bién tinh btrc xa polysacarit chu yéu la cit mach tao ra cac polyme khéi
lugng phan tir (KLPT) thap va/hoac la oligome tir cac polysacarit twong tng. Xu Iy
birc xa cac dan xuét caa polysacarit (carboxyl metyl,..) khéng nhitng cat mach giam
KLPT ma con khau mach tao mang luéi khong gian ba chiéu, dién hinh 1a ché tao
vat liéu hydrogel (gen wa nuwdc). Ngoai ra bién tinh ghép birc xa polysacarit Vi cac
loai monome s& tao ra hang loat san pham cho cac muc dich tng dung khac nhau.
Polysacarit tu nhién vai trir leong 16n va 1a vat liéu tai tao s& 12 ngudn nguyén liéu
tiém nang dé xur 1y bién tinh bac xa qui md san xuat cong nghiép.

Nghién ctu bién tinh cit mach chitosan tao chitosan c¢6 KLPT thap va
oligochitosan bang phuong phap chiéu xa sir dung tia Gamma Co-60 va chum tia
dién tir gia toc da va dang duogc tién hanh & nhiéu trung tdm cong nghé birc xa trong
khu vuc Chau A - Thai Binh Duong va trén thé gidi. KLPT trung binh khéi luong
(Mw) tir khoang 10.000 dén 100.000 dugc xem la chitosan KLPT thap, trong khi d6
Muw cta oligochitosan thuong nho hon 10.000.
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Hinh 3. Su suy giam KLPT cua chitosan chiéu xg tia Gamma Co-60 theo liéu
Xa

Két qua Hinh 3 cho thay chitosan KLPT thap c6 thé d& dang ché tao théng qua
chiéu xa chitosan KLPT cao dang bot hoic 1a dang vay [3]. Oligochitosan duoc ché
tao cha yéu 1a chiéu xa dung dich chitosan. Chi phi ché tao oligochitosan bang
phuong phap enzym thong thuong cao hon so véi phuong phap cat mach bang tac
nhan hoa hoc. Tuy nhién, phuong phap hoa hoc ciing ¢6 nhugc diém 1a lam thay doi
cau trlic caa chitosan do tao nhém chuc carboxyl, phan hiay nhém —NH; va tham chi
la ph& v& vong glucosit. Hon nita, phuong phap hoa hoc con ¢ mot sé han ché do
hiéu suat tao oligochitosan thip va c6 nguy co gdy 6 nhiém mdi trudong. Phuong
phap btic xa dé cit mach chitosan dang bot tao oligochitosan thudng phai can liéu
Xa rat cao va diéu nay khdng thuan loi dé tng dung san xuat. Do vay dé ché tao
oligochitosan hiéu qua thi hiéu tng cat mach dong van (synergistic effect) bang
hydroperoxit (H202) két hop véi btic xa gamma dugc nghién ctu va ap dung [7].
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Hinh 4. Sur suy giadm KLPT chitosan trong dung dich 5% xu ly véi
H.0., tia yva H.0x/tia ytheo thoi gian va liéu xa (sudt liéu: 1,33
kGy/h)

Két qua Hinh 4 cho thay hiéu tng dng van cua H.O/ tia y cat mach chitosan
trong dung dich thi liéu xa chi khoang duéi 16 kGy da nhan duogc oligochitosan véi



Mw < 10.000. Nhu vay str dung hiéu ang ddng van (H20z/tia y) da 1am giam liéu xa
ché tao oligochitosan dong goép giam gia thanh, tao diéu kién thuan loi dé ché tao
oligochitosan qui mé san xuét.

3. Hiéu &ng kich khang bénh va ting trwéng cia oligochitosan ddi véi cay
trong

3.1. X Iy phun I& IGa: Cay lda non khoang 15-20 ngay tudi duoc phun
oligochitosan ndng d6 30 ppm sau d6 phun nhiém bénh dao 6n chay 14 (P. grisea)
ndng do bao tir khoang 10° CFU/mI. Két qua nhan dugc trong bang 1 cho thay ty Ié
la4 1Ga bi bénh dao on chay 14 déu giam c6 ¥ nghia ¢ cac nghiém thac xir ly
oligochitosan. Nhu vay ching to oligochitosan duoc ché tao tir chitosan cit mach
bang phuong phap chiéu xa da thé hién hiéu ung kich khang bénh ddi véi cay lua
[8].

Bang 1. Ty I¢ dién tich |4 10a bi bénh dao 6n chay la (P. grisea) sau 5 ngay

gay nhiém
TT Nghiém thic Ty 1€ bénh, % % so voi BC
1 Oligochitosan M, 8.600 4,03b 40,6
2 Oligochitosan My, 5.600 480b 48,3
3 Oligochitosan My 3.600 491b 49,5
4 | BC (phun nudc) 9,93 a 100

3.2. Xir Iy hat giong lua

Hat giéng lua xir ly véi chitosan va oligochitosan, sau nay mam 18 ngay cho
nhiém bénh dao 6n chay 14 (P. grisea) va xac dinh chi s6 nhiém bénh. Két qua bang
2 chitng to rang xu ly hat giong lGa bang chitosan va oligochitosan da gy tao hiéu
ting kich khang bénh di véi cay IGa va oligochitosan gay tao hiéu tng cao hon so
véi chitosan [9].

Bang 2. Chi s6 nhiém bénh dao 6n chay 14 (P. grisea) sau 7 va 14 ngay gay
nhiém

Nghiém thic Ddi chung Chitosan Oligochitosan
Thaoi gian 7 ngay 14 ngay 7 ngay 14 ngay | 7 ngay 14 ngay
Chisobénh | 2b 4d 1b 2c 0a 1b

Ngoai ra khi xt Iy hat giéng IGa bang oligochitosan con lam gia ting ty 18 nay
mam tir 88,0 1én 94,4% va sinh khéi tuoi ciia cdy ma non tir 1,18 1én 1,70 g/cay so
vé6i ddi ching khdng xur 1y oligochitosan.

3.3. Ung dung daong rugéng oligochitosan trong san xudt lua

Bang 3. Hiéu tng kich khang bénh dao 6n (P. grisea) va ting ning suat lia
khi xur Iy phun 14 oligochtosan (5 lan/vu IGa).

Nghiém thurc Chi s6 bénh, % Ning suat, tin % ting ning suét
Oligochitosan, 30 ppm 7,6 48 0
DC (nudce) 18,3 3,9 23

Két qua bang 3 cho thay oligochitosan thé hién hoat tinh kich khang bénh cao
lam giam chi s bénh dao 6n ddi véi cay lta (7,6) so véi 16 d6i ching khéng phun
oligochitosan (18,3), ning suét lta gia ting khoang 20%.



Bang 4. Nang suét lGa xir Iy voi ndng duoc va oligochitosan

Nghiém thirc Nang suattung | o o i p 1 % s0 Vi PC 2
binh, kg

DC 1 (nuéc) 143 - -
BC 2 (néng dugc) 163 13,9 -
Oligochitosan (30 ppm) 163 13,9 0,0
Oligochitosan (100 ppm ) xt ly 181 26,6 11,0
hat gidng + phun oligochitosan
(30 ppm) I&n ma va cay lua

Két qua bang 4 cho thay phun 14 oligochitosan c6 thé thay thé phun héa chat
néng dugc. Xir ly hat giéng lta két hop phun 14 oligochitosan cho hiéu qua tbi uu.

Hinh 5. Khao nghiém dong ruéng hiéu ing kich khang bénh va
tiang trueng Ciia oligochitosan doi véi cay lla

Hinh 6. San phdm thwong mai oligochitosan
RISAZA kich khang bénh cho cay lua, cay mia
Dic trung tinh chét ciia san pham kich khang bénh oligochitosan RISAZA:

- Dang san pham: Dung dich

- Nong d6 oligochitosan: 30 g/L (~30.000 ppm)

- KLPT Mw: 4-8x10°

- pH: ~5,0-6,0

- Cam quan: Chat long mau vang, trong

- Han st dung: 2 nam



Hinh 7. Ap dung oligochitosan xu Iy hat giong lGa va cy mg non trong sdn

Xuat

3.4. Hiéu ing kich khang bénh cuia oligochitosan déi véi mét sé logi cay trong
Bang 6 dua ra két qua kha ning kich khang chdng nhiém bénh cia mot s6 loai
cay trong cua oligochitosan [5].
Bang 6. Hiéu ung kich khang bénh cua oligochitosan dbi véi mot sé loai cay

trong

Loai cy Loai benh Mtc do kiém soat bénh

(%)

Thudc 14 Virus kham thudc 14 76,49 — 87,5
Sam tam that | Bénh do virus >90
Hoa tulip Méc swong 84,24 — 88,6
Tiéu den Virus kham 73,54 - 81,3
Ca chua L& ¢6 ré, mde suwong, bénh do virus, héo rii 84,47 — 88,24
Dua chuét Méc swong 78,96 — 82,65
Tiéu Bénh do virus, thdi, than thu, héo rii — chay 14 78,58 — 90
Catim Bénh do virus 93,18 — 100
Cai bap Bénh thdi nhiin 78,62 — 85
Mang tay Mobc suong 45,80 - 62,30
Bi dao Thoi tréi 84,81 — 95
Xup lo Pbém den 63,60 — 64,20
Bi xanh Théi tréi 45,50 — 57,60
Pau trang Bénh do virus 31,13 - 58,80
Pu du Virus kham 70 —96
Dura hiu DPdm den, bénh do virus, ddm 14 chay nhya than 81,71 85,40
Dua huong | Bénh dém trang 71,34 — 86,26
Chudi Bénh chun dot chudi 83,70 — 94,60
Tao Virus kham, ghé tao 76,68 — 93,85
bau Bénh do virus 75,10 - 100
Bong vai Bénh héo vang 85,50 — 87,20
Ngd Bénh chay bia l& 23,90 — 45,35
Lda Pao 6n chay l& 71,41 -92
bau phong Bénh do virus 23,90 — 26,50




3.5. Ung dung oligochitosan trong nudi cdy mé té bao thuc vat
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Hinh 8. Hiéu ing ting truéng cua oligochitosan trong nudi cdy té bao cay
dura

Str dyng oligochitosan nong do 40 ppm trong mdi trudng nudi ciy té bao cay
dira cho thay hiéu tng ting truong rat cao (hon ba 1an). Ngoai ra oligochitosan ciing
dugc ¢ng dung dé kich thich ting truong trong nudi cdy mé té bao nhiéu loai cay
khéc [10,11].

4. Hiéu ng kich khang bénh va ting trong déi véi vat nuoi

Bang 7. Hiéu tng tang trong, giam ty I¢ chét va ting hiéu qua sir dung thirc an
cua oligochitosan trong chan nuoi ga [12]

Céc thong sb DC Oligochitosan
S6 ga nudi khao nghiém (con) 2.000 2.000
Trong lugng trung binh (kg/con) 1,87 +£0,63 2,17 +£0,92
Ty Ié ga chét (%) 6,32 +£0,19 4,56 + 0,05
Ty 1€ thirc an/tang trong (kg/kg) 2,07 1,85
Ty Ié tang trong trung binh (g/con/ngay) 41,56 48,22

Bang 8. Hiéu tng tang trong, giam ty 1& chét va tang hiéu qua sir dung thirc an

cua oligochitosan trong chan nudi heo sau 50 ngay.

Céc thong sb PC Oligochitosan
S6 heo nudi khao nghiém (con) 36 36
Trong lugng trung binh (kg/con) 30,20 £ 0,25 32,30+ 0,31
Ty 1€ thirc an/tang trong (kg/kg) 1,73 1,46
Ty Ié tang trong trung binh (kg/con/ngay) 0,502 0,544
E. coli (logCFU/g phéan heo) 7,24 6,61
Lactobacilus (logCFU/g phéan heo) 9,46 10,62

Bang 9. Hiéu ung kich khang bénh cua oligochitosan d6i voi ca rophi
(Oriochromis sp.) gay nhiém bénh nhan tao vi khuan Strep. agalactidae (10°

CFU/mI).
Oligochitosan
(ma/kg thitc an) 0 (PC) 50 100 150
Ty lé chét, % 56,25 37,67 24,65 24,37

Két qua bang 9 cho thdy st dung oligochitosan ham lugng 100 ppm (0,1g

oligochitosan/1kg thirc an) cho hiéu ung kich khang bénh téi wu [13].




Bang 10. Hiéu tang trong cua oligochitosan ddi véi ca réphi (Oriochromis sp.)

. , Trong luong ca trung binh (g/con)
Nghiém th
Sl 30 ngay 60 ngay 90 ngay
bC 20 29 48
Oligochitosan 18 38 74

Két qua bang 10 cho thay oligochitosan khéng nhitng thé hién hiéu ang kich
khang bénh ma con thé hién hiéu tng ting trong dbi vai cé rd phi.

Nhu vay st dung oligochitosan b sung vao thic dn cho gia stc cu thé 13 heo,
g4, ¢4, ... da gay tao hiéu tng kich khang bénh, lam gia tang hiéu qua sir dung thuc
an thong qua su gia ting vi khuin dudng rudt c6 ich Lactobacillus va 1am giam sb
lwong vi khuan c6 hai E. coli va cudi cung 1a tang trong cho heo, ga, c4 va dat hiéu
qua kinh té cao hon. Ngoai ra khi sir dung oligochitosan da lam giam thiéu hoic 1a
khong st dung cac chat khang sinh va chat ting trong téng hop gop phan nang cao
chat luong va do an toan cua thit heo, ga, ca, ... Ngoai ra chitosan va oligochitosan
con thé hién hoat tinh sinh hoc dugc (g dung trong cac linh virc khac nhu hoat tinh
khang khuan, hoat tinh chong oxi hoa, ... [14].

5. Két luan

Oligochitosan dugc ché tao tir chitosan bang cac phwong phap cit mach khéc
nhau. Phuong phap két hop chiéu xa gamma Co-60 dung dich chitosan/H.0; la rat
hiéu qua, c6 kha nang phat trién san xuat qui mé Ién dap ¢ng nhu cau sir dung.
Oligochitosan ché tao dugc da thé hién hoat tinh kich khang bénh d6i véi cay trong
va vat nudi (heo, ga, c, ...). Nham &ng dung rong réi oligochitosan chat kich khang
bénh sinh hoc an toan cho vat nudi, cay trong, can tiép tuc khao nghiém déi céc loai
rau qua va cay trong khac nhu cdy tiéu, 6t, cd phé, ... cung nhu nhu cac loai vat nudi
khac nhu tom, bo sita,.. nham xac dinh liéu luong oligochitosan dat hiéu qua kich
khang bénh t6i uu. 0
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Abstract

Chitosan is a carbohydrate biopolymer prepared from shrimp and crab chitin by
deacetylation process. Oligochitosan was produced by gamma ray Co-60 irradiation of Chitosan
in solution containing small amount of hydrogen peroxide. The irradiation method for degradation
of Chitosan proved to be effective for large scale production. Oligochitosan exhibits potent
elicitation effect for plants and also immuno-stimulant effect for domestic animals. Typical results
on elicitation and growth-promotion effect of Oligochitosan on plants (rice) were outlined.
Furthermore, the effect of Oligochitosan on domestic animal (chicken, pig and fish) was also
presented. Thus, Oligochitosan, a bioactive substance, is promising for application as plant and
domestic animal vaccine for sustainable development of agriculture.



