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Toém tat: St dung chim tia dién tit dé chi€u xa khau mach dung dich Poly(vinyl
pyrrolidone) (PVP) 6 ndng do lodng nham ché tao nanogel PVP tai liéu hap thu 15 kGy.
Nanogel PVP 0,5 % c6 kich thudc hat trung binh phan bo tir 50 - 100 nm. Hén hop
nanogel PVP/lactogel dugc phdi tron véi nhau theo ti 1& 1:1 dung lam chét kich thich sinh
truong cay trong. Két qua xdc dinh ti 16 nay mam cta hat cai ngot theo dai nong do
lactogel trong hén hop nanogel PVP/lactogel tir 0, 20, 50, 80 va 100 ppm sau 48 gio 1an
lugt 1a 56, 60, 67, 87 va 90 %. Su sinh trudng cta ciy cai ngot dugc danh gid qua cic
thong s6 nhu sinh khéi tuoi/kho, chiéu dai ré, than va 14 cla cay sau 25, 30 va 45 ngay.

Tir khoa: Chat kich thich sinh truong, chiéu xa, chum tia dién tir, khdu mach, nanogel,
poly(vinyl pyrrolidone), lactogel.

L. MO DAU

Nanogel 1a mot polime & dang gel c6 kich thudc hat trung binh nanomet. Ngay nay c6 thé
ché€ tao nanogel bang mot s6 phuong phap khic nhau, sir dung biic xa ion hdéa lam tdc nhan
khoi mao cho qu4 trinh khau mach noi phan tlr ctia cdc polime dé ché tao nanogel 1a mot trong
nhiing phuong phap don gian, tiét kiém nang lugng va san pham thu dugc c6 do tinh khiét cao
do khong 1an cic tap chdt nhu monome, chét khoi mao, chat khau mach,.. Do céu tric c6 kich
thuGe nho (< 100 nm), rat linh dong va nhay phan tng nén nanogel dugc tng dung nhiéu trong
linh vuc sinh - y hoc va héa hoc nhu lam chat mang-thai thuéc, bo phan cam bién, chat khoi
mao phan ung,.. [1, 2].

Hién nay trén thé€ gi6i da c6 mot s6 cong trinh nghién ctru ché tao nanogel poliacrilat diing
lam chat mang flubiprofen ting dung trong diéu tri mat, hay téng hop cdc nanogel bing k§y
thuat phan ly xung c6 chti dinh hay dp dung k§ thuat chi€u xa dé khau mach noi phan tir cdc
polime phan huy sinh hoc nhu poly(vinyl alcohol) (PVA), poly(vinyl pyrrolidone) (PVP) [2, 3]
ung dung trong sinh-y hoc. O Viet Nam da c6 mot s6 cong trinh nghién ctu ché tao thanh
cong nano ‘16ng’ dung dé ché€ tao muc in, vi mach, cac linh kién bdn dan vao nam 2003 [4]
hay ch€ tao vat liéu nanocomposit tir poly(vinyl chloride) (PVC), cao su véi cao lanh c¢6 cau
tric nanomet (montmorillonite),.. Cho dén nay van chua c6 nghién cttu nao vé ché tao nanogel
PVP bang chiam tia dién tlr két hop vé6i hoat chat sinh hoc dung 1am chat kich thich sinh trudng
ung dung trong nong nghiép.

Bai bdo tap trung nghién ctu chi€u xa dung dich PVP & néng do loang bang chim tia dién
tlr dé ché tao nanogel PVP c6 kich thudc hat trung binh phan bé trong khodng 50 - 100 nm sau
do6 két hogp nanogel PVP v6i hoat chat sinh hoc lactogel dung lam chat kich thich sinh trudng
cay trong.

II. THUC NGHIEM

1. Nguyén vat liéu

Poly(vinyl pyrrolidone) (PVP), nuéc cat (Merck, Puc), lactogel (12 mot loai hoat chat sinh
hoc) do Cong ty Ecotex Nhat Ban cung cap. Dat sach multi va hat cai ngot (HJ04) do Cong ty
TNHH GINO, Viét Nam cung cap.



2. Phuong phap nghién cttu

Qui trinh ché tao nanogel PVP

Dung dich PVP 0,5 % (w/w): Can 0,555g PVP cho vao c6c chtra san 60 ml nudc cét, dun
céach thy hdn hop & nhiét do 80 - 90 °C khoang 3 - 4 gid cho dén khi hén hop dong nhat, dé
ngudi dén nhiét do phong sau d6 dinh mitc dén 100 ml, lac déu va loc hon hop qua phin loc
Sartorius 0,45 pm. Bom khi nito' vdo hén hop tir 15 - 20 phit dé loai bd khi oxy va chi€u xa
hon hop trén bang chum tia dién ti tai Cong ty TNHH Son Son, Tp. HCM theo dai li€u hdp thu
tlr 6 - 50 kGy. Dung dich PVP & céc néng do khdc duoc chuén bi theo qui trinh tuong tu.

Qui trinh phoi tron céc hon hop nanogel PVP/lactogel

Phoi tron dung dich lactogel c6 nong do tir 0 - 100 ppm véi nanogel PVP theo ti 1& 1:1,
khudy tron hon hop khoang 30 phiit cho dén khi dong nhat. Hon hop trén duoc st dung nhu 1a
chat kich thich sinh truéng dé ngam hat va phun cho cay trong va duoc bao quan trong th méat
6 nhiét do 4 - 7 °C va han st dung khong qua 5 ngay.

Xac dinh cac dac trung héa 1y ciia nanogel PVP va nanogel PVP/lactogel

2.3.1. Xé4c dinh do nhdét twong doi bang cdach do do nhét cdc dung dich trén may AVS 470,
SCHOT INSTRUMENT, btic. Nhiét do phong do dat tai 30 °C. Dung dich d6i chiing 1a nudc
céit, méi mau duoc do lap lai 10 1an va ldy gia tri trung binh.

2.3.2. Xac dinh trong lugng phan tir trung binh trong (M, ) cta dung dich PVP va nanogel PVP
bang phuong phdp sic ky thim thau gel (GPC) trén may Agilent 1100 Series, Hoa Ky tai
Truong Dai hoc Khoa hoc Tu nhién Tp. H6 Chi Minh.

2.3.3. Xac dinh kich thu6c hat dung dich PVP, nanogel PVP va nanogel PVP/lactogel bing
phuong phéap chup anh SEM (Scanning Electron Microscope) trén may Fe-SEM 4800, Hitachi,
Nhat Ban tai Khu Cong nghé Cao Tp. H6 Chi Minh.

Xéc dinh ty 1¢ ndy mam cua hat cai ngot: Hat cai ngot dugc rai déu trén mat 16p gidy mém
da dugc thm uét cing mot lugng nuée sau dé6 phun hon hgp nanogel PVP/lactogel theo dai
noéng do 0, 20, 50, 80, 100 ppm. S lugng hat ding cho méi 16 thi nghiém 1a 30 hat. Dém s6
hat ndy mam sau 48 va 60 gio.

Qui trinh khao nghiém nanogel PVP/lactogel trén cay cai ngot & qui mo phong thi nghiém

Noi dung khao nghiém

— Pat va dia diém khdo nghiém: Sir dung dit sach multi phoi tron véi dat cat theo ti 1é
8:10 cho vao timg 16 nhua c6 kich thuée 45 x 30 x 15 cm. Dia diém khao nghiém tai Trung
tam Nghién cttu va Trién khai Cong nghé Biic xa.

— Hat giong: Hat cai ngot véi giong cay cai ngot ¢6 tén khoa hoc la brassica integrifolia

— Thoi gian khao nghiém: Tu 01/2010 dén 02/2010.

S6 lugng va phuong phéap bo tri thi nghiém
— Cong thic dung thi nghiém:
a. Nudc (do6i ching)
b. Dung dich lactogel (HCSH)
¢. Dung dich lactogel + PVP
d. Dung dich lactogel + nanogel PVP

— Ti 1& phoi tron PVP, nanogel PVP véi lactogel 1a 1:1 va ham luong lactogel 1a 80 ppm.

— C4c thi nghiém dugc bo tri theo ki€u: 3 rd lap lai va dugc chia lam hai 16 v6i mdi 16
tuong dng vaéi s6 1an phun/ngay nhu sau: 2 1an (sdng, chiéu) cong thic a dé€n d va 1 14an (sdng)
doi vé6i cong thic b, d.

— Thoi gian theo doi: Sau 25, 30 va 45 ngay.



Chi tiéu theo doi

- Sinh khéi tuoi/kho, chiéu dai ré, than va 14

- Hiéu qua sur dung nanogel PVP/lactogel khao nghiém

- C4c s0 liéu thu thap duogc tir cac thi nghiém duoc xu ly thong ké

M. KET QUA VA BAN LUAN
1. Dac trung héa ly ctia nanogel PVP va nanogel PVP/lactogel
1.1. Tinh chat nanogel PVP
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Hinh 1: D6 nhét (a) va M, (b) ctia dung dich PVP 6 nong do 0,5 va 0,7 % duoc chiéu xa EB
theo dai liéu hap thu.

Két qua hinh 1a cho thdy do nhét cta dung dich PVP 0,5 % 6n dinh trong dai liéu tix 0 - 30
kGy va tang & liéu xa trén 30 kGy. Bén canh d6 & hinh 1b, Mw dung dich PVP 0,5 % hau nhu
khong thay déi & dai liéu 8 - 20 kGy sau d6 tang & liéu cao hon 20 kGy. Nhu vay trong khoang
lieu tr 8 - 20 kGy va tai ndong do dung dich PVP 0,5 % xay ra qua trinh khau mach ndi phan tir
tao nanogel PVP. Riéng d6i v6i dung dich PVP 0,7 %, do nhét va Mw déu tang cao trong dai
liéu 8 - 20 kGy diéu d6 chiing to xay ra qua trinh khau mach ngoai phan tir tao gel va cat mach
6 liéu xa trén 20 kGy do do nhét va M, déu giam. Nanogel PVP dugc tao ra tir dung dich PVP
0,5 % chi€u xa EB ¢ dai lieu 8 - 20 kGy s& dugc chon cho céc thi nghiém, phan tich tiép theo.

1.2. Su phan bd kich thudc hat cua nanogel PVP va nanogel PVP/lactogel

Nanogel PVP $€)

Lactogel

Hinh 2: Anh SEM dung dich PVP 0,5 %, 0 kGy (a); dung dich PVP 0,5 %, 15 kGy (nanogel
PVP) (b) va nanogel PVP/lactogel (c).

Dung dich PVP 0,5 % sau chi€u xa bang chum tia dién tir tai liéu xa 15 kGy da tao nanogel PVP c6
kich thudc hat trung binh phan b6 trong khoang tir 50 - 100 nm (hinh 2b) va cac nanogel phan bd tuong
doi déu trong dung dich. Ngoai ra tir két qua hinh 2¢ cho thiy nanogel PVP va lactogel c6 su lién két
v6i nhau va phan bo déu trong hén hop, chiing to nanogel PVP mang hoat chét lactogel va ¢6 thé gitp
duy tri su ton tai ctia lactogel lau hon trén than, 14 cay sau khi phun do d6 gia tang hiéu qua st dung
hén hop trén cay trong.

1.3. Do 6n dinh cha nanogel PVP

Két qua bang 1 cho thdy do nhét va mat do quang cha nanogel PVP thay déi khong dang
ké sau 3 thang luu miu. Nhu vay trong khodng thoi gian luu trén céc hat nanogel PVP chua



xdy ra quéa trinh két tap lai v6i nhau ma phan b6 twong d6i 6n dinh trong dung dich va két qua
nay rat cé y nghia cho cac tng dung ctia nanogel PVP.

Béang 1: D6 nhé6t va mat do quang tai A, = 225 nm ctia nanogel PVP theo thoi gian luu
mau & nhiét do phong 30 °C

TT Nanogel PVP Thoi gian, thdn
0 1 3
1 | Do nhét, mm?/s 0,9956 1,0092 1,0018
Mat do quang, A tai A, =225 nm | 2,7428 24171 2,4491

1.4. pH cua lactogel va ctia cdc hdn hop chita lactogel
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Hinh 3: Su thay déi pH ctia cac dung dich lactogel, PVP/lactogel va nanogel PVP/lactogel
theo thoi gian luu mau tai nhiét do 4 - 7 °C

Khao sat su thay déi pH cta cdc dung dich chia lactogel trudc khi tién hanh céc thir
nghiém Ia can thiét. K&t qua tir hinh 3 cho thdy pH cta cac dung dich chia lactogel tang theo
thoi gian luu nhung tang khong dang ké va sau do6 6n dinh sau 3 ngay Iuu miu doi véi dung
dich PVP/lactogel, nanogel PVP/lactogel. Diéu nay ching to PVP va nanogel PVP déng vai trd
nhu 12 chat 6n dinh gép phan 6n dinh pH dung dich lactogel hon.

2. Keét qua thr nghiém nanogel PVP/lactogel trén cay cai ngot

2.1. Ty 1&¢ ndy mam cuia hat cai ngot sau 48 va 60 gid

Bang 2: Két qua vé ty 1é ndy mam sau 48 va 60 gid cta hat cai ngot theo ddi nong do lactogel:
0, 20, 50, 80, 100 ppm. Ty 1& nanogel PVP/lactogel 1a 1:1

TT Nong do Ty 1& nay mam, %
nanogel PVP/lactogel, ppm Sau 48 gio Sau 60 gio

1 0 56 98

2 20 60 99

3 50 67 99

4 80 87 100

5 100 90 100

Ty 1& nay mam tang theo nong do lactogel, & nong do > 80 ppm s6 lugng hat cai nay mam
trén 80 % sau 48 gid cao hon so véi 16 khong c6 lactogel chi 56 % va sau 60 gid s6 lugng hat
clia tat ca cdc 16 thi nghiém déu nay mam trén 98 % (bang 2). Két qua trén ching to rang hén
hop nanogel PVP/lactogel da kich thich ddng ké su ndy mam nhanh cta hat cdi ngot va gidp
gia tang su hinh thanh ré déng thoi ting cudng kha nang sinh truéng cua cay & cic giai doan
phét trién tiép theo.



2.2. Két qua khao nghiém nanogel PVP/lactogel trén cay cai ngot

Bang 3: Hiéu qua sir dung nanogel/lactogel & nong do lactogel 80 ppm trén cay cai ngot sau
25, 30, 45 ngay sinh truong

TT Cong thitic Ché do phun, Khéi lugng Khdilugng Chiéudai  Chiéu dai  Chiéu dai

tha nghiém S6 l1an/ngay tuoi, g kho, g ré, cm than, cm 14, cm
[ Sau 25 ngay |
1 PVP/lactogel 2 9,010 0,591 5,20 2.70 5.70
[2[Nanogel PVP/lactogel [2]5,510]0,478] 580 [ 230 [ 3.8 |
3 Nanogel PVP/lactogel 1 10.166 0,719 5,30 3.20 6.60
[4]Lactogel[2]6,921]0,669] 620 | 230 [ 520 |
5 Lactogel 1 1,783 0,143 3.70 2.10 2.80
[6[Nuc[2]4.95[0358] 395 [ 255 | 4.1 |
Sau 30 ngay
[1[PVP/lactogel [2]11.195[1.202] 640 | 29 | 772 |
2 Nanogel PVP/lactogel 2 5.953 0.821 5.40 2.90 6.40
[ 3] Nanogel PVP/lactogel [ 1]10,630[1.506] 580 | 220 | 856 |
4 Lactogel 2 7.059 0.767 5.50 3.10 6.37
[5]Lactogel [1]1.661[0.343] 340 [ 330 | 413 |
6 Nudc 2 6.760 0.690  4.10 2.35 4.85
|Sau 45 ngay
1 PVP/lactogel 2 12.596 1.462  4.80 2.60 9.67
[2]Nanogel PVP/lactogel [2]6.600]1.001] 470 | 220 | 7.69 |
3 Nanogel PVP/lactogel 1 15.111 1.145 6.30 2.30 9.46
[4]Lactogel[2]7.201]1.124] 510 | 300 | 682 |
5 Lactogel 1 3.608 0.216 3.70 2.40 4.60
[6[Nuoc[2]6.870]0.78] 44 | 255 [ 624 |

Két qua thir nghiém thu duoc & bang 3, hinh 5 chiing té hén hop chita lactogel c6 tac dung
kich thich sinh trudng tot doi véi cay cai ngot, qua quan sat ciy cai ngot xanh t6t hon va nang
suat tang ro rét. Poi v6i nhitng cay cai ngot dugc phun nanogel PVP/lactogel mic do tang
truong cao hon so véi cay chi phun lactogel 1a 31% va so véi nudce 1a 50%. Nanogel PVP gidp
tang do bam dinh, do 6n dinh va duy tri hoat chat lactogel trén than, ré, 14 cay cdi ngot.

Sau 25 ngay | Sau 30 ngay | Sau 45 ngay

e
L/

(b) Lactogel, phun 2 1an/ngay

| . <

Hinh 5: Anh cay cai ngot sau 25, 30, 45 ngay sinh trudng theo cic cong thic va ché do tudi
khac nhau: Nudc, tudi 2 lan/ngay (a), lactogel, tudi 2 lan/ngay (b), nanogel PVP/lactogel, tudi
1 1an/ngay (c)



(a)

IV.KET LUAN

Vat liéu nanogel PVP da dugc ché tao bang chim tia dién tir ¢6 kich thuéc hat trung binh
phan bd trong khoang tir 50 - 100 nm. Nanogel PVP két hop véi hoat chat sinh hoc lactogel da
c6 tac dung tot doi véi cay trong, gia tang su ndy mam cua hat va su hinh thanh ré gidp cay
phat trién t6t hon. Mac khac, hén hop nanogel PVP/lactogel con c6 tac dung kich thich sinh
trudng cay cai ngot va hon hop nay phan hiy sinh hoc nén rat thich hop va c6 trién vong 16n
cho cac tung dung trong nong nghiép
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STUDY ON PREPARATION OF A POLY (VINYL PYRROLIDONE)
NANOGEL AND LACTOGEL MIXTURE USED AS PLANT GROWTH
PROMOTER

Abstract: Dilute poly(vinyl pyrrolidone) (PVP) solutions were EB-irradiated to produce
PVP nanogels at an absorbed dose of 15 kGy. The particle size of 0.5 % PVP nanogel was
distributed in a range of 50 - 100 nm. The mixture of PVP nanogel/lactogel at the ratio of
1:1 was used as plant growth promoter. It were showed that the germination rate of seeds
of Chinese cabbage after 48 hours at various concentrations of lactogel from 0, 20, 50, 80
and 100 ppm were 56, 60, 67, 87 and 90 %, respectively. The growth of Chinese cabbage
was evaluated on the basis of following parameters: fresh/dried biomass, root length, leaf
length and stem length of the plant after 25, 30 and 45 days.

Keywords: Growth promoter, irradiation, electron beam (EB), crosslinking, nanogel,
poly(vinyl pyrrolidone), lactogel.



