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Tém tit:

Cac chitosan khéi lugng phén tur (KLPT) thip khac nhau di dugc chudn bi bang cach
chiéu xa cat mach trén thiét bi chiéu xa gamma tai Trung tam Chiéu xa Ha Noi. Anh
hudng cua ching dén sy sinh truong va phat trién rau cai bap, ca chua, cai cu di duoc
khao sat bang cach phun cac dung dich chitosan khac nhau voi nong do 50 ppm 1én than
va la. Cac chi ti€u nong hoc gém chiéu cao ciy, do dai ré, sinh khéi tuoi va kho d3 duogc
xac dinh nham lua chon phan doan chitosan c6 kha nang kich thich tang truéng cao nhat
lam thanh phan kich thich sinh truéng trong coéng thirc phan bon. Két qua da lya chon
dugc phan doan chitosan c6 KLPT trong khoang 10-30 kDa, CTS2 dat dugc khi chiéu xa
dung dich chitosan ban déu véi liéu 25 kGy 1 phan doan phi hop nhat 1am thanh phan
kich thich sinh truéng thuc vat trong cong thuc phan bén. Va ham lugng CTS2 trong
khoang 50-75 ppm 1a thich hop dé ting hiéu qua phan bon 14 dbi véi ciy rau.

Tir khoa: Chitosan, chiéu xa gamma, khoi lwong phan tir, sinh trudng

1. MO PAU

Céc polysacarit bién da dugc quan tAm nghién ctru va ing dung trong nhiéu linh vyrc
khac nhau nhd dic tinh phan huy, twong hop sinh hoc va khong doc. Trong sé d6, chitosan
dugc biét dén nhu 14 polysacarit ty nhién, da nhém chirc v6i phd Gng dung rong trong nhiéu
linh vuc. La san phdm deacetyl hoa cua chitin, chitosan chura cac don vi glucosamine va N-
acetylglucosamine lién két voi nhau thong qua lién két P(1-4)-glucoside. Cau triic ndy cé thé
bién d6i dé md rong pham vi ing dung thyc tién, nhat 1 lam vat liéu y sinh. Trong linh vuc
ndéng nghiép, chitosan c6 kha ning kich thich va diéu hoa su sinh truong ciia ciy trong. Kha
nang khang vi sinh vét chitosan dugc dung nhu tac nhan kich khang bénh bo sung vao thude
bao vé thyc vat ma khong gy 6 nhiém moi truong. Bén canh do, chitosan con co thé tao
mang sinh hoc véi kha nang diéu chinh va kiém soat do am, do thoang khi cting nhu hinh
thanh méi truong vi khi quyén xung quanh thuc phdm bao quéan, cung cip OXy t6t hon nhiéu
so voi mang bao goi bang polyethylene, polypropylene thong thuong. Du co ché kich thich va
diéu hoa sinh truong thuc vat cua chitosan van chwa hoan toan sang to, song cac két qua
nghién ctru cho thay chitosan gitip 1am ting hoat tinh cua cac enzym chuyén hoéa nito chinh
(nitrate reductase, glutamine synthetase va protease) cua cdy trong, cai thién téc do véan
chuyén N trong 14, thic day su sinh truong va phat trién cua cay [1-3].

Mot s6 két qua nghién ctru gan day cho thiy, hoat tinh kich thich sinh trudng thyuc vat
ctia chitosan dugc cai thién khi khéi lwong phan tir ctia né giam xuéng, dén muic ma ciy trong
c6 thé hip thu mot cach hidu qua, ddc biét hoat tinh ndy cia cac oligo-chitosan (KLPT dudi
10 kDa) cao hon nhiéu so v0i chitosan ban dau [4]. Chitosan KLPT thip khoang 20 kDa c6
kha ning kich thich hat gidng ndy mam, va san pham KLPT duéi 6 kDa c6 hiéu qua kich
thich sinh truéng manh, nén chitosan KLPT thap hodc oligochitosan da dugc dung két hop
v6i thanh phén khac trong cong thirc phan bén [5]. Mot sé phuwong phap khac nhau di duoc
ap dung . dé cat mach chitosan nhu thity phan hoa hoc, phan huy enzyme hodc xur ly vat ly...
Trong s6 cac phuong phap dang dugc ap dung, cit mach birc xa d3 dugc xem 1a mot trong
nhirng bién phép than thién va hiéu qua, ¢ thé ap dung trén quy mé 16n.

Nghién ctru vé hiéu ung buc xa dbi voi dung dich chitosan, Kume va Takehisa la
nhitng nguoi dau tién nhan thay, buc xa gamma da lam thay d6i mot s6 dac tinh hoa 1y cua
dung dich chitosan nhu dién tich bé mat, d§ nhot, va KLPT cua ching. Két qua ctua ho chi ra
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rang birc xa gamma d3 lam dat giy mach phan tir chitosan tao cac san pham chitosan c6
KLPT thip hon so vé6i khi chiéu xa bot chitosan & trang thai khé [6]. Trong nghién ctru nay,
cac phan doan chitosan KLPT thép CTS1, CTS2, CTS3 va CTS4, voi KLPT tuong tng <10,
10-30, 30-60 va 60-100 kDa duogc tao ra bé‘mg cach chiéu xa dung dich chitosan dang bot
ngam truong trong H,O, voi liéu xa 10, 15, 25 va 50 kGy, va anh hudng cua ching dén su
sinh truong, phat trién cua cai ba‘ip, ca chua va cai ci di duoc khao sat nham lwa chon loai
KLPT chitosan c6 hiéu qua kich thich ting truong tot nhat lam thanh phan kich thich sinh
trudng thuc vat va ham luong phu hop bd sung 1am ting hiéu qua phan bon 14.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vit li¢u

Chitosan c6 KLPT 287.000 daltons, do deacetyl hoa 80%, dang bot tréng duc duoc
cung cip boi cong ty TNHH Chitosan Viét Nam (Kién Giang). Axit acetic (dang tinh thé bang
glacial), hydrogen peroxide (H,0,) dugc mua tir cong ty hoa chat Dealung (Gyonggi, Han
Qudc) va cac hoa chit khac duoc mua tir hang Merck, Pirc.

Dung dich chitosan 2,5% dugc chuén bi trong axit axetic 2%, bod sung H,O, 1% [7]
va chiéu xa cac liéu 50, 25, 15 va 10 kGy dé thu duoc cac phan doan CTS1, CTS2, CTS3 va
CTS4 ¢6 KLPT <10, 10-30, 30-60 va 60-100 kDa.

2.2. B6 tri thue nghiém

Hinh 1. Thi nghiém danh gia anh huéng cua chitosan dén sy phat trién cta cay rau

Trong nghién ctru nay, dat trong duoc st dung 1a dat phu sa, duoc 1am xdp va danh
luéng rong 1,2x2.5 m?, cao 15-20cm, ranh luéng rong 20-25cm. Cac cdy con cua 3 loai rau
cai ba“ip, ca chua, cai cu khoe manh, cing cap dugc mua tr vuon wom, dugc tréng thanh 3-5
hang trén ludng tiy theo loai rau. Mdi loai rau dugc trong trén cac ludng thi nghiém khac
nhau va dugc cham soc theo quy dinh hién hanh [Nghi dinh 108/2017/ND-CP]. Cac cong thurc
bon phan khac nhau dugc ap dung cho tung ludng, mdi cong thirc lap lai 3 lan theo m6 hinh
khéi ngiu nhién (Hinh 1). Cac chi tiéu néng hoc gdm chiéu cao cdy, chiéu dai ré, sinh khéi
tuoi va kho ciia cay rau ¢ giai doan phat trién som dugc theo ddi. Chitosan ciing dugc bd sung
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vao phan bon 14 véi ham luong khac nhau, va anh hudng cia chung dén nang suat cai bap
duoc xac dinh.

2.3. Lua chon lidu lwrgng chitosan bd sung l1am ting hiéu qua phén bén

Céc dung dich chitosan KLPT thap khac v0i cung nong d6 50 ppm dugc sir dung dé
phun trén than va 14 cai bap, ca chua va cai ca mdi tudn mot lan tir sau trong 3 ngay dén khi
thu hoach. Anh huong cua ching dén sy sinh trudng va phat trién cua cay duogc xac dinh va
phan tich nham lya chon loai chitosan ¢ hiéu qua kich thich sinh truéng cao nhét 1am thanh
phan kich thich sinh truéng trong cong thirc phan bon. Phan doan nay duoc bd sung vao dung
dich phan bon Niphoska va phun trén cai bip tir sau khi trong dén luc cudn bép, va lidu luong
chitosan ma & d6 ning suat va boi thu ning suat cai bap cao nhat dugc chon dé bd sung lam
tang hi€éu qua phan bon 1a.

3.KET QUA VA THAO LUAN

3.1. Anh hwéng ciia chitosan dén sw sinh truwéng va phdt trién ciia cdy rau

Hinh 2. Cay bap cai 1 thang tubi dugc phun cac dung dich chitosan khac nhau

Anh hudng cua chitosan dén su sinh trudng va phat trién ctia ciy rau da duoc khao sat
v6i chitosan KLPT thap dat duoc bang phuwong phap cat mach birc xa va chitosan khong chiéu
xa, trong khi mau d6i ching chi dwoc tudi bang nudc sach véi cing didu kién. RS rang
chitosan chleu xa da 1am cho cay bap cai tang truong manh nhu chi ra trén Hinh 2. Thyc té, so
1a trén mdi cdy, kich thudc 14 ciing nhu chiéu cao cdy, do dai ré déu tang 1én dang ké khi duoc
phun phan boén 14 bo sung chitosan chiéu xa.

Bang 1. Anh hudng ciia cac dung dich chitosan khac nhau dén dic tinh néng hoc ctia cai bap

Cong thuc | Chiéu cao Po dairé | Sinhkhditwoi |  Sinh khéi
cay (cm) (cm) (gam) kho (gam)
Dbi chung 24,03 8,85 52,42 4,09
CTS0 27,96 10,33 95,41 7,00
CTSI1 30,25 11,79 173,13 13,32
CTS2 30,21 11,09 168,34 12,93
CTS3 30,14 10,38 144,36 9,72
CTS4 28,65 11,25 124,2 8,68
LSDy.05 0,37 0,5 1,4 0,25

Két qua Bang 1 cho thiy tit ca cac chi tiéu nong hoc cua cai bap duoc phun dung dich
chitosan déu ting so voi ddi ching. Trong cac mau duoc phun chitosan thi hiéu qua kich thich
sinh trudng cua chitosan chiéu xa cao hon nhiéu so vé6i chitosan ban dau, va tdc do phat trién
cao nhat dat dugc véi cdy cai bap duoc phun bd sung dung dich CTS1 va CTS2, v6i muc ting
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sinh khéi trén 3 1an, tir 52,42 g dén 173,13 va 168,34 g tuong Gmg. Két qua nay ciing cho thay
su phat trién chiéu cao cdy va chiéu dai ré giira cac cong thirc dugc phun bd sung chitosan cét
mach 13 khong qua rd rét, nghia 1a sinh khdi ting chu yéu do kich thudc va dién tich 14 ting
1én. Két qua nay phan nao chimg té kha ning hip thu chitosan qua 14 dwogc cai thién khi kich
thudc phan tir cia nd giam xudng.

Bang 2. Anh hudng cua CTS2 t6i su phat trién cua ciy ca chua

Cong thuc | Chiéu cao Do dairé | Sinhkhditwoi | Sinh khéi
cay (cm) (cm) (gam) kho (gam)
Dbi chung 36,87 11,0 30,59 4,28
CTS0 4726 15,47 4381 5,18
CTSI1 65,2 18,59 64,26 7,82
CTS2 66,04 18,97 65,29 7,72
CTS3 56,34 15,34 57,19 6,31
CTS4 58,5 13,18 49,26 6,48
LSDy 05 0,28 0,2 0,12 0,15

Két qua tuong tu ciing dugc ghi nhan ddi véi cay ca chua va cu cai nhu trinh bay trén
Béang 2 va 3. Tuy nhién, c6 su khac biét ro rét hon vé chiéu cao cay va do dai 1é cla cac cay
ca chua, ci cai dugc phun cic dung dich chitosan khac nhau. Cac két qua thu dugc ciing
khfmg dinh viéc phun chitosan da kich thich sy sinh truéng va phat trién cua cdy rau, va cac
ciy rau duoc phun chitosan ca chiéu xa va khong chiéu xa déu c6 chi s nong hoc cai thién so
v6i mau d6i chimg chi tudi bang nude lanh. Ciy ca chua phét trién manh nhat khi duoc phun
dung dich CTS2, trong khi ddi véi cu cai 1a CTS1, song su khac biét véi mau rau duge phun
CTS2 la khong dang ké.

Bang 3. Anh hudng ctia CTS2 t6i su phat trién ctia ciy cai cu

Cong thac | Chiéu cao Do dai ré Sinh khéi Sinh khéi
cay (cm) (cm) tuoi (gam) kho (gam)
Dbi chimg 22,34 6,8 8,33 0,68
CTS0 25,05 8,38 11,45 0,864
CTSI1 30,34 9,72 15,67 1,23
CTS2 29,49 9,45 15,47 1,19
CTS3 26,32 9,31 13,03 0,94
CTS4 26,07 721 12,68 0,99
LSDy s 0,32 0,56 0,57 0,05

Nghién ctru anh huong cua chitosan KLPT thap va oligo-chitosan dén sy sinh truong va
phat trién cta cdy trong, mot sb tac gia cling cho thay hiéu tmg kich thich sinh truong thuce vat cia
oligo-chitosan cao hon chitosan [8-10]. Két qua ctia chang t6i con cho thdy, cdy dugc phun
chitosan chiéu xa it bi sdu bénh hon cdy di chung. Diéu nay 1a phi hop vdi mot s6 nghién ctru
rang chitosan c6 kha nang kich khang bénh thuc vat [9].

3.2. Lwa chon chitosan va ham lwong phit hop cho sin xudt phén bén ld

Trén co s két qua thu dugc, co thé khang dinh rang sy sinh truong ciia cac cdy rau dugc
phun dung dich CTS1 c6 KLPT <10 kDa, va CTS2 c¢6 KLPT trong khoang 10-30 kDa trong giai
doan phat trién sém 1a tdt hon so véi cac miu con lai, song su khac biét vé cac chi tiéu néng hoc
gitra ching 1 khong dang ké. Trong khi dé thu dugc CTS1 doi héi liéu chiéu cao gap doi so véi
CTS2 (50 va 25 kGy). Do véy, phan doan CTS2 duoc lya chon dé 1am thanh phan c6 kha ning
kich thich sinh truong thyc vat bo sung vao cong thirc phan bon. Dé xac dinh ham luong chitosan
phu hop 1am ting hiéu qua phan bén 14 CTS2 da duoc bd sung vao dung dich phan bon 14
Niphoska véi nong d6 0, 25, 50, 75 va 100 ppm, va dugc bon cho ciy cai bap vao cac giai
doan 1, 3, 5 va 7 tuan sau khi trong cho dén lac cudn bap. Tuong tu nhu ddi véi cai bap trong
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giai doan phat trién sém, sy sinh trudng va phat trién ciia cai bap ting manh khi sir dung phan
bon 1a ¢ bd sung CTS2. Két qua Bang 4 cho thay ning suit thuc thu cta cay cai bap ting
manh thé hién ca & cac chi tidu vé sb 1a trung binh trén ciy trudc khi cudn bip, kich thudc va
khéi luong bép Ngay ca khi lugng chitosan bd sung thdp & muc 25 ppm ciing 1am ting ning
sudt cai bap dén 27,84%. Két qua nay hoan toan phu hop véi cac nghién ctru cua Ouyang S va
Xu L [11] vé anh hudng cta chitosan dén dic tinh nong hoc cua cai bap.

Bang 4. Anh hudng cua phan bén 14 bd sung CTS2 dén ning suat ciy cai bap

Ham lwong chitosan Niing suit thuc Bgi thu ning
(ppm trong phan bon 14) thu (kg/m?) suat (%)
0 19,68 0
25 25,17 27,84
50 30,07 52,85
75 30,46 54,78
100 29,93 52,03

Boi thu ning suat cai bap do duoc chiam soc bang phan bén 14 bd sung CTS2 nhu
thanh phan kich thich sinh truéng ciing duge xac dinh theo chénh léch ning suat gilta cong
thtrc thi nghlem va d6i chung (0 ppm). Két qua Bang 4 ciing cho thay boi thu nang suit cao
nhat ddi véi cai bap dat duoc khi duge cham bang phan bon 14 bo sung CTS ndng do 50-75
ppm. Cu thé, bdi thu ning suat dat 52,85 va 54,78% khi duoc phun phan bon 14 Niphoska
chira 50 va 75 ppm CTS2. Khi nghién ctru vé hoat tinh kich thich sinh truéng ctia chitosan d6i
v6i ca chua va 6t, Islam va CS ciing cho thiy hoat tinh kich thich sinh truéng cia chitosan
tang theo ham luwong cua nd, va hiéu Gmg kich thich sinh truéng cao nhat dat dugc khi nong
dod chitosan 1a 75 ppm [9].

KET LUAN

Hiéu tng kich thich ting truong cua chitosan di duoc khang dinh ddi véi sy sinh
trudng cua cay cai bép, ca chua va cai ci ¢ giai doan phat trién som. Két qua nghién ctru cho
thy, hiéu ng nay tang 1én khi KLPT cua chitosan giam xudng. Céac chi tiéu nong hoc cua
cay rau dugc tudi bd sung voi dung dich chitosan ndng d6 50 ppm déu tang so voi ddi ching
va toc do phat tién cao nhét dat duoc khi phun CTS1 ¢6 KLPT <10 kDa vi cai bap va cai cu,
va khi phun CTS2 ¢6 KLPT trong khoang 10-30 kDa ddi véi ca chua.

Do su chénh léch vé cac chi tiéu nong hoc giita cac 16 cdy duogc phun CTS1 va CTS2
1a khong quéa khac biét, liéu chiéu xa dé thu duoc CTS1 cao gap d6i so voi CTS2, nén phan
doan CTS2 da dugc lya chon dé lam thanh phén kich thich sinh truong bo sung vao cong thice
phan bon. Cay cai bap da dugc cham soc bang phan bon la Niphoska bd sung CTS2 nong do
khac nhau, ning sudt va boi thu ning suat cai bap da duoc xac dinh. Két qua cho thiy ham
luong CTS2 trong khoang 50-75 ppm 14 phu hop dé 1am ting hidu qua phan bon 1a, gitip boi
thu nang suat dat trén 50%.
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FFECTS OF LOW MOLECULAR WEIGHT CHITOSAN TO
GROWTH OF VEGETABLES
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Abstract:

Different low molecular weight chitosan prepared by radiation degradation of chitosan
solution containing H,O, under gamma Co-60 at Hanoi Irradiation Center. And their effects
on the growth of vegetables have been investigated with cabbage, tomato, and radish as
model plants by spraying 50 ppm chitosan on the plant leaves. The control samples were
sprayed with clean water. In these experiments, the development criteria include in plant
height, root length, dry biomass, and fresh biomass were investigated using plant bio-
physiology methods. The results indicated that CTS2, a chitosan with Mw of 10-30 kDa,
obtained by gamma irradiation at 25 kGy can be applied as a plant growth promoter. The
solution of 50-75 ppm CTS2 was suitable to add to foliar fertilizer in order to promote its
efficiency for vegetable.
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