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Tém tit: Trong nghién clru nay, cac phan doan CTS2 va XT3 dugc chuan bi bang cach chiéu xa
dung dich chitosan va xanthan véi liéu 25 va 50 kGy, tuong tmg. Céc cong thire phan bon 1a vi
lugng chira chitosan va xanthan chiéu xa ham luong 50- 75 ppm nhu chit c6 hoat tinh kich thich,
bam dinh va gitr am cho 1a da dwoc phun trén 14 cai bap trong trong nha ludi va trén dong rujng.
Két qua cho thay viéc phun bo sung phan bon 14 1am ting niang suét cai bap. Tong lugng chét ran
hoa tan, protein va ham luong vitamin C trong cai bap dugc phun bd sung phan bon la cling tang
Ién dang ké. Phan bon 14 vi luong di ¢ hiéu qua kich thich sy phat trién ctia cdy, lam tang nang
sudt va chat luong cai bap, nhung khong ¢ su khac biét dang ké giira cac chi sd phat trién cua
cdy cai bap dugc phun bd sung phan bon 14 v6i ham luong chitosan va xanthan thay doi gitra 50
va 75, nghia 1 cong thirc cac cong thirc phan bon 14 chira 50-75 ppm chitosan va xanthan chiéu
xa déu phu hop cho cay cai bap. Du lugng nitrat va ham luong mot sé kim loai ning trong rau da
dugc phan tich dé danh gia tinh an toan cia san pham. Két qua cho thdy san pham dam bao an
toan du du lugng nitrat con khé cao, c6 thé do sir dung phan bon héa hoc. Nhu vay, viéc bon bd
sung phan bon 14 chira chitosan va xanthan chiéu xa lam ting ning sudt cai bap nho ting kha
nang hap thu cac chat dinh dudng da luong cua cay.

Tir khéa: chitosan, xanthan, chiéu xa gamma, phan bon 14, cai bép
1. DAT VAN BE

Ngay nay, cac chat dong vi phong xa va loai buic xa da duoc nghién ctru, khai thac phuc
vu con ngudi, tir y té, noéng cong nghiép dén bao vé mai truong. Khi tich tu vao co thé song,
nang lugng birc xa c6 thé 1am thay d01 c4u tric va chirc nang ctia cac dai phan tir sinh hoc, nhat
1a cac phan tir mang thong tin di truyén nhu DNA, RNA tao ra cic dang dot bién moi phuc vu
cong tac chon tao mdi, hodc tham chi lam bét duc va gay chét cac loai con tring, nAm mdc tmg
dung trong kiém dich thuc vat, va chiéu xa thuc pham dé ngan chdn sy phat tan con trung, dich
bénh, dam bao chét lwong va kéo dai thoi gian bao quan lwong thyc, thuyc pham []. Dbi véi vat
chat khong song, chiéu xa c6 thé gy ion hoa hodc kich thich cac nguyén tir, phan tir, hinh thanh
cac gbc tu do linh dong, bé giy cac lién két giita cac nguyén tir trong phén tir hodc tao ra cac lién
két ngang gitra cac phan tir htru co []. Cac hiéu ung nay da duoc Ung dung dé trung hop cac
monome, cit mach, khau mach cac polyme, cling nhu ghép monome chic nang vao polyme dé
hinh thanh cac san phdm c6 cdu trac va dic tinh mai, phu hop véi muc dich tng dung. Vi vay,
cong nghé nay da dugc ap dung rong rai dé bién dbi dic tinh cac polyme, tao cic chat co hoat
tinh sinh hoc, vt liéu ¢b dinh enzyme, té bao, hé dan thude gidi phong cham, scaffold va cac vat
liéu y sinh khac []

Polysaccharide la cac dai phén tir c6 kich thude lon voi cAu trac va dic tinh da dang, du

dugc cau thanh tor cac don vi monome glong nhau. Cac polysaccharide co thé c6 dang mach
thang nhu chitosan va alginate; cudn xoan ngau nhién tuyén tinh nhu dextran va pupulan; hay



phan nhanh nhu amylopectin trong tinh bot. Phan 16n cac polysaccharide déu 1a phén tir da dién
tich v6i cac cation (chitosan) hodc anion (alginate, carageenan, xanthan). CAu tric nay giup cho
ching co dugc cac tinh chat dic biét tinh bam dinh, twong hop va phan huy sinh hoc tét, ciing
nhu kha ning kich thich va diéu hoa sinh truong thuc vat. Hon nira, quan trong nhat 13 céc
polysacharide déu khong doc va co thé dé dang thu dugc lwong 16n véi chi phi khong qua cao,
nén da duoc nghién ctu, tan dung nhu chét co6 hoat tinh sinh hoc dung trong nong nghiép [].
Ngudi ta thiy rang, hoat tinh nay cua cdc polysaccharide c6 thé tang 1én khi kich thudc phan tir
cta chung giam xubng. Diéu nay co thé 1a do cac phan tir ¢6 kich thuéc nhé dé dang chui qua
véach té bao thue vat, dugc cay trong hap thu va sir dung nhu cac hormon thyc vat. Nguoi ta cling
biét rang, cic phan doan khdi lwong phan tir (KLPT) thdp va cac oligo-saccharide c6 thé thu
duogc bang cach khtr polyme hoa, hodc phan hity cac polysaccharide thong qua cic qué trinh vét
1y, hoa hoc va enzyme, trong do chiéu xa cat mach d3 dugc chiimg minh la k¥ thuat don gian,
hiéu qua dé phéan huy cac polysaccharide bién, tao chit co hoat tinh sinh hoc cai thién [].

Trong mot nghién clru rat gan day, chung toi thay rang xu 1y chiéu xa lam giam do nhét
ctia dung dich xanthan, gitip cho xanthan chiéu xa c6 thé dugc st dung nhu chat bam dinh 1am
tang kha nang hap thu phan bon 14 cua cay trong []. Xanthan chiéu xa liéu 50 kGy (XT3) ciing co
thé duoc str dung nhu chat giit 4m cho 14 []. Nghién ctru vé hoat tinh kich thich sinh trudong thuc
vét cua chitosan chiéu xa ddi véi sinh truong va phat trién mot sb cay rau cho théy, ca chitosan
c6 KLPT trung binh 300 kDa ban dau va chitosan chiéu xa déu c6 hoat tinh kich thich sinh
truong, nhung hoat tinh cua chitosan chiéu xa cao hon nhiéu, va hoat tinh kich thich sinh truong
cao nhat dat dugc véi chitosan co KLPT trong khoang 10-30 kDa (CTS2), dat dugc khi chiéu xa
lidu 25 kGy []. Trén co s& nay, mot s6 cong thirc phan bon vi lugng bo sung CTS2 va XT3 ham
luong khac nhau da dugc thiét 1ap cho muc dich khao nghiém. Nghién ciru nay nham danh gia
anh huong cua phén bon vi lugng qua 1a tao dugce t6i su sinh truong va phat trién cta ciy cai bap
trong diéu kién nha ludi va trén dong rudng.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Béi tuong nghién ctru

Gidng cai bap (Brassica oleracea) nguon gdc Han Qudc nhéap ndi duge st dung. Hai cong
thirc phan bon 14 chira cac nguyén té vi luong, bo sung chitosan va xanthan chiéu xa ham luong
khac nhau (Rocket 1: 50 ppm CTS2 va XT3; Rocket 3: 75 ppm CTS2 va XT3), dugc san Xuat tai
Trung tim Chiéu xa Ha Noi trong khudn kho dé tai KHCN cép qubc gia, ma s6 PTDLCN.16/19.
Céc loai phan bon khac gom phéan chudng, phan dam, phan lan, phan kali 1a loai thuong dung
trong canh tac nong nghiép khu vuc mién Bic nudc ta.

2.2. B4 tri thi nghiém ddng rudng

Béang 2.1. Cac cong thirc thi nghiém
Cong thic | Ngudn phan bon Ghi cha
CTO Phan chudng va NPK diy du + Phun nuéc | Nén theo quy trinh hién hanh"
sach
CTI 80% nén + Phan bon 1a Rocket 1 Giam 20% phan bon
CT2 80% nén + Phan bén 14 Rocket 3 Giam 20% phéan bon

"Nén phan bon gbe/sao: 900 kg phan chudng; 4,5 kg dam ure; 2 kg supe lan; 7 kg kaliclorua



Cay cai bép con cung cap, c6 5-6 14 that dugc lya chon dé tréng trong nha ludi tai Trung
tam Chiéu xa Ha Noi va dong rudng tai Vién Nghién ciru Rau qua tir thang 11 nam 2018 dén
thang 2 nam 2019, duogc bd tri theo 3 cong thirc nhu trong bang 2.1. Thi nghiém duoc bd tri theo
mo hinh khéi ngiu nhién (RCB) véi 3 1an nhéc lai va dién tich mdi 6 thi nghiém 1a 14 m?. Mdi 6
duoc trong thanh 3 hang, v6i mat do 9 cay/m’.

Trong qua trinh trdng, ciy duoc bon phan 4 1an theo quy trinh hién hanh. Pau tién 13 bon
16t trude khi trong voi 100% phan chudng va phéan 1an, 20% phan dam va 20% phan kali; bon
thiic 1an 1 (sau trong 10 ngay) gdm 20% dam, 20% kali; bon thiic 1an 2 (sau trong 30 ngay) 30%
dam, 30% kali; bon thac 1an 3 (sau tré)ng 45 ngay) 30% dam, 30% kali. Dbdi v6i cac cong thure st
dung phan bén 14: hoa tan 40 mL phéan bén 14 vao 10 lit nude sach, roi phun uét déu trén toan bo
bé mit 14, vao lac chidu mat. Phun dinh ky 2 tudn mét lan, tir khi cdy ra 14 méi cho dén khi cubn
bép (cac tudn 1, 3, 5, 7 sau khi trong).

2.3. Phuong phap theo doi, danh gia

Céc chi s6 sinh trudng, phat trién, cling nhu dic diém nong sinh hoc cua cai bip duoc
theo ddi theo phuong phap hién hanh. Cu thé, sd 13 ngoai trung binh, chiéu cao va duong kinh
bap duoc xac dinh tryc tiép. Hinh dang bap duoc x4c dinh thong qua chi sd I va do chit bap
duogc tinh todn theo cong thurc dg chat:

G g
HxDZ2x0,523 (cm3)

(1

trong d6, G 1a khdi lugng bap tinh theo g, H va D 1a chiéu cao va dudng kinh bap tinh theo cm,
va 0.523 12 hé s6 quy ddi tir thé tich hinh try sang hinh cau. Gia tri P cang cao thi bap cang chat.

Céc chi tiéu vé ning suét nhu khi luong trung binh cay, khdi lwgng trung binh bap duoc
su dung dé xac dinh nang suat thyc thu. Chat lugng bap cai duyc danh gia thong qua ham lugng
chit kho (dry matter), tong lwong protein va vitamin C. Tinh an toan ctia cai bap ciing duoc danh
gi4 thong qua viéc phan tich du lugng nitrat va cac kim loai ning trong san pham. So liéu thu
thap tir cac thi nghiém duoc xir Iy thong ké bang chwong trinh Excel.

3. KET QUA VA THAO LUAN
3.1. Anh huéng ctia phan bon 14 dén sinh truong va phat trién cua cay bap cai

Bang 3.1. Mot s6 chi tidu sinh trudng va phat trién ciy cai bap (sau 25 ngay trong)

Cong thirc Chiéu cao ciy (cm) Chiéu dai r& Sinh khéi twoi
CTO 21,37 40,23 7,73 0,16 4538 +0,35
CTI 23,74 £ 0,41 8,95 + 0,25 64,49 + 0,42
CT2 23,29+ 0,37 8,54+0,19 62,83 + 0,54

Céc chi sd phat trién cua cdy cai bap con dugc xac dinh vao thoi diém trai 14 bang (25
ngay sau trong) va két qua duoc trinh bay trén Bang 3.1. D@ thiy rang, phan bon 1a di co tac
dung tot dbi véi su sinh truong va phat trién ctia ciy con, du cac cong thirc nay chi sir dung 80%
luong phan chudng va phan NPK nén theo quy dinh hién hanh. Trong khi chiéu cao than va do
dai ré cta cay dugc cham soc bang phén bon la CT1 va CT2 tang khoang 10%, sinh khéi tuoi
clia cdy con ting dén trén 40% so v6i ddi ching chi tudi bang nude lanh va bén phan theo quy



dinh. Piéu nay co thé 1a do phan bon 14 chira chitosan chiéu xa vdi hoat tinh kich thich sinh
trudng cdy trong cao nhu da duoc ching minh trong nghién ctru trude []. Hon nira, viée bd sung
xanthan cling giup lam tang hiéu qua hap thu cac chat dinh dudng trung vi luong cua cy rau. Tur
d6, han ché dich bénh va gitip cy trong phat trién tot hon so voi chi tudi bang nuée lanh.

3.2. Anh hudng cta cac cong thirc phan bon dén dic diém néng hoc ciy cai bap

Bang 3.2. Anh hudng ctia phan bén dén dic diém nong sinh hoc cia cy cai bip

Cong thuc | S6langoai | Chiéu cao bip | Puongkinh | Chisé I=H/D | D6 chit bip
trung binh (cm) bép (cm) (g/cm’)
CTO 12,89 12,9 19,8 0,68 0,53
CTI1 12,51 12,8 19,1 0,67 0,56
CT2 12,33 12,9 18,8 0,68 0,54

Két qua theo ddi cho thiy khong c6 su sai khac dang ké vé cac chi tiéu chiéu cao, dudng
kinh va chi sé hinh dang bap ¢ cac cong thirc bon phan. Két qua nay duong nhu trai nguoc ddi
VOl sy phat trién cua cay con. Diéu nay c6 thé 1a do phan bon 14 chi ap dung cho dén khi cay
cubn bap, va sy phat trién cia bap phu thudc nhiéu vao lugng dinh dudng hap thu tir dat. Tuy
nhién, can nghién ctru sau hon dé danh gia duoc nguyén nhan phan boén co the kich thich tang
truong & cdy con, ma khong lam tang kich thude bap Bép hinh thanh tir glong cal bép nghién
clru c6 dang bip elip hep ngang nhu chi ra boi chi s6 1. Do chat bap cling 1a yéu t6 anh hudng
dén chat luong bap ciing nhu kha nang thich (mg cua gidng v6i diéu kién thoi tiét. Do chat bap
cang 16n, thé hién kha nang cudn bap cang 16n. Cong thirc str dung phan bon 14 CT1 cho bap co
d6 chat 16n nhét 0,56 g/cm3, sau do 1a CT2, cong thuc ddi ching CTO c6 do chat bép thép hon.
Nhu vay sir dung phan bon 14 gitp cai bap cudn bap tét hon ddi chimg. Piéu nay c6 thé phan anh
& nang sudt cai bap.

3.3.Anh huéng ctia phan bon 14 dén nang suét va chat lugng rau cai bap

Bang 3.3. Anh hudng clia cdc cong thirc phan bon dén ning suét ciy ci bap

Cong thirc | KLTB cay (g) | KLTB bap S6 cay duoc | NS thuc thu/ | NS ‘th_rc thu
(kg) thu/6 0 (kg) (tan/ha)

CTO 1,79 1,27 35,7 42,71 44,49

CT1 1,95 1,44 36,0 49,08 51,13

CT2 1,95 1,37 38,3 49,99 52,07

CV(%) 4,3 82

LSD 0,05 0,13 8,77

Trong cac yéu t6 cAu thanh nang suat, khéi luong bap 1a yéu td quan trong quyét dinh
nang sut thwong pham ciia cic gidng cai bap. Két qua Bang 3.3 cho thiy c6 su sai khac déng ké
vé khdi luong trung binh bap & cac cong thirc bon phéan. Cong thirc CTO chi tuoi bang nudc sach
c6 khdi lugng trung binh cdy va khdi lugng trung binh bap thap hon nhiéu (chi dat 1,79 va 1,27
kg) so v6i 2 cong thirc c¢o phun phan bén 14 (c6 khdi lwong trung binh cay 1,95 kg, va khéi luong
trunh binh bép dat 1,44 va 1,37, twong Gng v6i CT1 va CT2). Két qua nay ciing cho thiy su khac



biét vé nang suat ctia hai cong thirc bd sung phan bon 1a 1a khong dang ké.

Nang suét 6 duoc tinh dua trén khdi lugng thu dugc cua téng sb cay dugc thu hoach trén
6. Nang suat cai bap thi nghiém cao hon ddi chimg, trong khi cac chi s6 néng hoc gan nhu khong
thay ddi c6 thé 1a do mtrc dd cubn bap cua cac cong thirc duge phun phan bén 14 chit hon. Mot
diéu thu vi nira 14 phan bon 14 gitp 1am giam mirc d6 nhidm sau bénh hai. Két qua 13, khdi luong
trung binh bép ciing nhu s bip duoc thu hoach/é cao hon din dén ning suat thuc thu/d cao hon
hén so v6i cong thie ddi ching. Ning suit thyc thu mdi 6 dat 49,08 kg véi CT1 va 49,99 kg véi
CT2, tuong duong 51,13 va 52,07 tdn/ha v6i CT1 va CT2, trong khi ddi chung chi dat 42,71 kg,
twrong duong 44,49 tan/ha.

Bang 3.4. Anh hudng ctia phan bon t6i mot s6 tiéu chi chit luong cai bap

Cong thuc Ham luong chit kho Ham luong Protein Ham lugng vitamin C
CTO 6,94 1.06 362,38
CTl1 6,59 0,99 316,58
CT2 6,14 1,04 355,89

Chat lugng cta cai bap dugce danh gia théng qua ham luong chét kho, ham lugng protein
tong s6 va Vitamin C. Két qua Bang 3.4 cho thdy dudng nhu chat luong cta cai bap duoc phun
phén bén la khong duge nhu cong thic d6i ching. Piéu nay co thé 1a do cac chét nhu protein,
vitamin C chu yéu dugc téng hop tlr cac chat dinh dudng bd sung tir phan bon géc, trong khi
phén bon la chu yéu la bd sung cac nguyén t6 vi IU:O’ng, chat kich thich sinh truéng nguon goc tu
nhién cho cdy. Két qua nay ciing c¢6 thé chi don gian 1a do ham lugng chét kho cua cai bap bén
bang phan bén 14 thap hon nén chia it protein va vitamin hon. Panh gia cam quan cho thiy sir
dung phan bon 1a cong thirc 2 cay va la rau cai bap ctng hon cac cong thirc con lai. Pdi véi rau
an 1a, rau an mém hon 1a yéu té can nhéic dé lwa chon [].

Tuy nhién, voi ning sudt ting trén 15% thi luong protein chuyén hoa dugc tir cac cong
thirc phan bén 14 van 1én hon, nghia 13 kha nang chuyén hoa phén bon vo co va phén chu(‘)ng cua
cac cong thirc bon bd sung phan bon la t6t hon, va co thé phoi hop str dung phén bon la dé giam
thiéu sir dung phan héa hoc ma van thu dugc cai bap c6 ning suat va chat lugng cai thién.

3.4. Anh huéng ctia phan bon dén tinh an toan cta rau cai bip

Béng 3.5. Két qua danh gia mirc d an toan sinh hoc ctia cai bap theo cong thirc phan bon

Tén chi ti€u CTO CTl1 CT2

Ham lugng Nitrat (mg/kg) 589,7 572,38 654,35

Ham luong chi (mg/kg) Khong phat hién Khong phat hién Khong phat hién
(LOD=0,03) (LOD=0,03) (LOD=0,03)

Ham lugng cadimi (mg/kg) Khong phat hién Khong phat hién Khong phat hién
(LOD=0,03) (LOD=0,03) (LOD=0,03)

Ham lugng thuy ngan (mg/kg) Khong phat hién Khong phat hién Khong phat hién
(LOD=0,01) (LOD=0,01) (LOD=0,01)

Ham lugng Asen (mg/kg) Khong phét hién Khong phét hién Khong phét hién




| (LOD=0,04) | (LOD=0,04) | (LOD=0,04)

|

Anh huéng cua cac cong thire phan bon 14 dén cac tiéu chi an toan thuc pham duoc thuc
hién tai Phong phén tich chat lugng thuc phdm, Trung tim k¥ thuat tiéu chuan do ludng chat
lwong 1 (Quatest 1). Két qua duogc thé hién trong Bang 3.5. C6 thé nhén thiy céc cong thirc bon
phan déu dat muc d6 an toan thuc pham, mic du du lugng nitrat van con tuong dbi cao. Ham
lwong Nitrat trong san pham anh huong rit nhiéu do viéc bon phan, trong khi quy trinh chim soc
hién hanh van sir dung luong phan dam kha 16n. Cung véi viée chim séc va bon phan, yéu to
thoi tiét trong d6 viéc thu hoach sau khi gdp troi mua ciling 1a nguy€n nhan dan dén du luong
nitrat trong san pham ting hon so véi khong mua. Du luong nitrat & ca 3 cong thie déu dat vuot
qua 500 mg/kg, trong do cong thic CT2 c6 du luong cao nhat, 1én dén 654,35 mg/kg. Két qua
nay goi y rang st dung cong thire phén bon 1a CT1 s€ an toan hon. Két qua phan tich & Bang 3.5
cling cho thdy san pham khéng chira du luong kim loai ning (Chi, asen, cadimi, thiy ngan).

4. KET LUAN

Céc cong thirc phan bén 14 vi lugng chira chitosan va xanthan chiéu xa v6i ham luong 50
va 75 ppm dé dugc ap dung d6i vi cay cai bap. Két qua cho thay, phén bon 14 6 tac dung kich
thich sinh truong manh dbi voi cay non, song hiéu ing nay khong 16n dbi v0i qua trinh phat trién
bap, modt phan 13 do cay khong con duge tudi bang phan bon 14 sau khi cudn bap. Phan bén 1a
khong anh huong dén dic diém nong sinh hoc va thoi gian sinh truong cua cai bép Viée su dung
phén bon la giup giam thiéu lwong phan bén gbc, song van cho nang suat va chét luong cai thién.
Ning suét cai bip ting manh 13 do phan bén 1a gop phan han ché sau bénh hai.

Két qua khao nghiém dién hep cho thay chat luong rau cai bap duoc phun phan bon 14 ¢6
ham lugng chat kho thap, nghia 1 chira nhiéu nudc hon. Chat lugng cam quan ciia rau ciing
mém hon. Phén tich vé tinh an toan ciing cho thiy tat ca cac cong thirc phan bon déu c6 du lugng
nitrat 6 muc cao, nhung khong bi 6 nhiém boi cac kim loai nang. Cong thae CT1 gitp giam du
lugng nitrat so voi dbi chung, goi y rang ‘cong thirc phan bon Rocket 1 la phu hop 601 Vo1 cay cai
bap, gilip ting nang suit va chat lugng bap, trong khi giam thiéu sir dung phan bén goc.
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EFFECTS OF MICROELEMENT FOLIAR FERTILIZER CONTAINING
IRRADIATED CHITOSAN AND XANTHAN ON QUALITY AND YIELD OF CABBAGE

Abstract:

In this study, CTS2 and XT3, low Mw chitosan and xanthan have been prepared by gamma
irradiation of corresponding solutions at 25 and 50 kGy, respectively. Some foliar fertilization
formulations containing the same amount of microelements and various concentration of CTS2
and XT3 were applied to cabbage for supplementing micro-nutrients, plant stimulants and other
beneficial substances through plant leaves. The effects of those foliar fertilizers for cabbages
were investigated and discussed. The results showed that foliar fertilization increased the yield
and quality of cabbage. The total dissolved solids (TDS), protein and vitamin C content in the
cabbage supplemented with foliar fertilizer also significantly increased compared with the
control. Foliar fertilization supplied not only microelements include Mg, Fe, B, Mn, Zn, Cu and
Mo, but also supplemented the irradiated chitosan as plant growth promotor and xanthan as
bioadhesive and moisturizer to cabbage, so that improve its growth. There are insignificant
changes in plant growth parameters between the cabbages sprayed with foliar fertilizer contain
50 and 75 ppm CTS2 and XT3, suggested that the 50-75ppm CTS2 and XT3 can be used to
prepare the foliar fertilizers for cabbage. To investigate the quality and safety related attributes of
cabbage, nitrate residue and concentration of some heavy metals, including asen (As), lead (Pb),
cadmium (Cd) and mercury (Hg) in edible parts were measured. The results revealed that the
product still safety though nitrate residue rather high, may cause by the chemical fertilizer. Thus,
the foliar application of microelement fertilizer containing irradiated chitosan and xanthan much
increased cabbage production may due to improving the absorbance capacity of cabbage for
chemical fertilizers.
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