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Tom tit:

Trong bai bao nay, cac tic gia da ché tao cic mau ché pham sinh hoc (BN) tir nhwa dau nghé két hop véi nano bac
va chitosan, dong thoi khio sat cac yéu té anh hwong dén qua trinh san xuit BN. Két qua nghién ctru qua trinh san
xuit BN gom thanh phan, phu gia, ty 1¢ phdi tron, cac thong so6 cong nghé da dwoc tinh toin va thir nghiém dé cé
dwoc ché phdm nano c6 dd bén va phén tin cao nhat. Xac dinh dwogc bd thong sb tdi wu cho san xuit & quy mé pilot 5
1/mé 1 ty 1¢ hoat chat/phu gia 1a 3/1, nhiét d9 toi wu cho qua trinh ph01 tron 1a 40-45°C, toc d khuay 500 vong/phut
(rpm), thoi gian 60 phit. Nghién ctu da ché tao thanh cong 18 miu BN (BN1-BN18) ¢6 mau sic tir vang nhat
dén vang dam. Thir hoat tinh khang nam dbi véi Colletotrichum spp. gay bénh than thu va bénh thdi qua do nim
Phytophthora spp. cho thiy, cic BN1-BN18 déu c¢6 hoat tinh khang nim tdt va hoat tinh nay déu ting dan khi ham
lwong nhya diu nghé ting.

Tir khéa: chitosan, Colletotrichum spp., nano bac, nhya diu nghé, Phytophthora spp..
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L . . L . . I nam, virus. Pac biét, nano bac thé hién doc tinh rat manh
cua cac doi tuong gay hai, gop phan ting nang suat vachat _, ~ . RV ) N
R . o B , doi voi vi khuan, virus, tdo va nam nén dugc ung dung rong
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chém trén cay ti€u; nam trai, thoi dau canh, d6m nau va nam

canh trén cdy thanh long [2]. V.K. Sharma va cs (2009) [3]
cho biét, t& bao vi khuan bi v6 hiéu hoéa duoc cho 1a do két

BVTYV con gay doc cho nguoi va gia suc, anh hudng truc
tiép dén sirc khoe ngudi tiéu dung. Piéu nay khong chi 1am
suy giam tinh da dang sinh hoc, gay ton hai dén quan thé , . . . T .
'}i £ ] o g o g Y o qo . qua cua qua trinh tuong tac tinh dién gitta bé mat mang dién
thién dich ma con lam phat sinh tinh khang thudc cta sinh | = A Ay . . £
tich am (-) cua t€ bao vi khuan va cation Ag" dugc hap phu

vét hai, tang chi phi phong trir, gy anh huong 16n dén con NP .. . A A x 1A
T g chi pht phong sy & trén beé mat t& bao, cac ion nay sau do6 xam nhap vao bén

nguoi va moi truong [1].

O nuéc ta cling nhu trén thé gioi, thudc trir bénh thudce
nhém nano dang duoc st dung rong rii trong san xuét nong
nghiép, v6i phd tac dung rong, co thé phong trir bénh cho
nhiéu loai cdy trong khac nhau. Cac nguyén t6 kém, dong,
bac 1a nhitng nguyén t6 c6 tinh khang nam, khéang khuén va
diét virus cao [2]. Cac hat nano kim loai cé kich thudc vai
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trong té bao vi khuén va v6 hiéu hoa chung. Nano bac két
hop véi chitosan 1am chét on dinh cho thdy hiéu qua khang
bénh dém ndu (Alternaria passiflorae) & cdy chanh day,
bénh vang 1a (Fusarium spp., Phytophthora spp.) & cay tiéu;
khéng khuan kha t6t d6i véi ca vi khuan gram am va gram
duong [1]. Nano bac ¢ tac dung phong chdng su xdm nhidm
ctia ndm va vi khuan gay bénh xam nhép qua céc té bao l4 va
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Abstract:

In this paper, the research team made samples of
bio-products (BN) of turmeric resin combined with
silver nanoparticles and chitosan and investigated the
factors affecting the production of BN preparations.
Specifically, the results of research on the production
of BN preparations including ingredients, additives,
mixing ratios, and technological parameters have been
calculated and tested to obtain nano-preparations with
the highest durability and dispersion. The experimental
results obtained the optimal set of parameters for
production at a pilot scale of 5 litres/batch are the
ratio of active ingredients/additives =3/1, the optimal
temperature for the mixing process is 40-45°C, the
stirring speed is 500 rpm, and the time is 60 minutes.
From here, we have successfully fabricated 18 samples
of BN1-BN18 preparations with colours ranging from
light yellow to dark yellow. Antifungal activity was tested
against Colletotrichum spp. causing anthracnose disease
and fruit rot disease caused by Phytophthora spp., the
results showed that BN1-BN18 products exhibited good
antifungal activity, and antifungal activity increased
gradually when the content of turmeric oil resin
increased.

Keywords: chitosan, Colletotrichum spp., Phytophthora
Spp-, silver nanoparticles, turmeric oil resin.
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1. Phong va tri rat tot cac nhém bénh do ndm, vi khuan gay
ra nhu: bénh 16 ¢6 1&, vang 14 thdi r&, cac bénh dém 14, loét
cam quyt, budi, thoi nhiin. Hiéu qua khang ndm bénh ciy
tr6ng ctia nano bac da dugc thir nghiém tai Han Qudc trén 18
loai nAm bénh. Két qua thir nghiém cho théy, AgNPs c6 hi¢u
qua manh véi cac chung ndm mdc nhu Alternaria alternata,
A. brassicicola, A. solani, Botrytis cinerea, Cladosporium
cucumerinum, Fusarium oxysporum f.sp. cucumerinum,
F. oxysporum f.sp. lycopersici, F. oxysporum, F. solani,
Pythium aphanidermatum, P. spinosum va hiéu qua toi uu
dat dugc 1a 100 ppm khi thir nghiém trén dia thach PDA [4].

Céc ché pham nano bac-chitosan ché tao bang phuong
phap chiéu xa co hiéu luc e ché nAm Phytophthora capsici
1én dén 100% tai nong do 40 ppm véi kich thude hat 5 nm
[5]. Vat liéu nano Ag/CTS/bentonite & ndng do bac 400 ppm
¢6 hi¢u qua uc ché ndm Rhizoctonia solani dat 92,82% va F.
oxysporum dat 66,70% [6]. Nano bac dang keo kich thudc
trung binh 52 nm ¢ nong d¢ 180 ppm da trc ché trén 90% sur
phat trién cia nAm Phomopsis ssp. trén hat dau tuong [6, 7].

Chitosan 1a polysacharide c6 dam, khong doc hai, c6
khdi Iugng phén tir 16n. Chitosan ¢ mau trang hay vang
nhat, khong mui vi. Chitosan ngoai tac dung kich thich hoat
dong cua hé thong khang bénh trong cdy, con co tac dung
nhu mot chat kich thich sinh trudng ctia cdy va truc tiép tiéu
diét vi sinh vat gay bénh do hily hoai mang té bao vi sinh
vat. Véi cac tac dung néu trén, Chitosan phong trir dugc cac
bénh cay do cac nhom vi sinh vét nhu nam, vi khuan, tuyén
trung va ca virus. Co thé coi Chitosan nhu mot loai véc-xin
thuc vat. Khi dé cap dén Chitosan thi nguoi ta chi nghi dén
hoat chit dung trong bao quan ndng san, nhung trén thuc
té Chitosan c6 rat nhiéu tmg dung trong nong nghiép [8].
Chitosan dong vai tro nhu 1a thanh phén kich thich hoat tinh
sinh hoc, lam tang nang sudt, san luong cay tréng. Két qua
cho thdy, ning suat cdy lua tang 1én, luong phin bon can
bon giam di déng ké [8].

Nhya dau nghé 1a mot hdn hop 16ng sanh c6 mau canh
gian dén vang nhat, c6 chira ph?m nhé tinh dau nghé va hon
hop nhiéu chit khac nhau. Hon hop nay c6 mui thom va
hing cay dic trung cua nghé. Nhwa dau nghé tan t6t trong
ethanol, ham lugng ethanol cang giam thi kha nang hoa
tan cla tinh dau cang giam. Nhiéu nghién ciru vé nghé da
cho théy, nghé c6 hoat tinh khang viém, ci nghé c6 tinh
khu trung [9]. Nghé ngay cang dugc quan tdm hon, dac
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biét 1a khi phat hién ra dic tinh chong 6xy hoa ctia cac hop
chat phenol tu nhién c6 trong nghé. Tinh dau nghé chua
nhiéu hop chit sesquiterpen ketones va alcohols khac
nhau nhu a-turmerone, ar-turmerone, 1,8-cineole, curlone,
a-zingiberene, beren, borneol, sabinen, phelandren [10, 11].
Nhiing nam gén day, P.T. Hieu va cs (2021) [9] ciing da
trién khai thir nghiém ché pham tir cii nghé trir bénh nim
gdy ra trén cdy ving va ca chua do ndm Colletotrichum
gloeosporioides va Phytophthora infestans gy ra. Ché
phim c6 chita cac hoat chit 1a hdn hop cac Turmerone
(ar-turmerone, B-turmerone va a-turmerone) va curcuminoids
tu ba thai cia qua trinh san xudt curcumin, hiéu luc tac dung
trén 65% ddi voi bénh trén cay vimg trén dién rong, ngoai ra
con ¢6 tac dung dbi v6i riy ndu tudi 2-3 va sdu to. Bén canh
d6 curcumin, demethoxycurcumin va bisdemethoxycurcumin
c6 kha nang khang bénh than thu trong khoang 0,4-100 pg/
ml. Curcumin c¢6 hiéu qua khing ndm Pinfestans, Puccinis
recondite va R.solani 1an lugt 13 100, 100 va 63% v6i ndng do
tap trung trong khoang 500 pg/ml.

Trong khi d6, & Viét Nam, trong xu thé huéng toi nén
néng nghiép hitu co, nong nghiép bén viing, cic ché pham
BVTV sinh hoc nhwa dau nghé Kkét hop véi nano bac va
chitosan dé phong trir mot sé bénh trén cay trdng hau nhu
chua ¢ va chua duoc d& cap toi. Trong nghién ciru nay,
cac yéu t6 anh hudng dén qua trinh san xuét cac BN dugc
thuc hién dé tim ra diéu kién t6i vu nhim muc dich dat
hidu qua san xuét toi uu nhat. Ddng thoi tién hanh thir hoat
tinh khang ndm Phytophthora spp. gy thdi qua trén cam
va Colletotrichum spp. gy bénh than thu trén cam, budi dé
danh gia hoat luc cta cac BN.

2. Vat liéu va phuong phap nghién ciu
2.1. Vit ligu

Nguyén liéu dé gia cong BN nhya dau nghé két hop nano
bac va chitosan dang huyén phu dam déc bao gém hoat chat
chiém 75% (nano bac 45%, chitosan 5%, dau nghé 25%),
chat phu gia 25% (tween 60, acetone, propanol, ethanol,
PEG 4000 cong nghiép, EG (etylen glycol), nudc), dam bao
ty 1& hoat chat/phu gia 1a 3/1. Trong do, tween 60 chiém
khoang 12,5% va acetone 9,5% tong khoi lugng ché pham,
3% 1a nude va mot sb phu gia khac. Cac mau dugc ky hiéu
tir BN1 dén BN18, thé hién & bang 1.
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Bang 1. Cong thirc cac BN1-BN18.

Thi 1: :C“O Chitosan  Nhua diu I];]lll 2:211“ Cong thirc
twr @) P nghé (%) gia (%)  héphim
1 69 5 1 25 BNI1

2 68 5 2 25 BN2

3 67 5 3 25 BN3

4 66 5 4 25 BN4

5 65 5 5 25 BNS

6 64 5 6 25 BN6

7 63 5 7 25 BN7

8 62 5 8 25 BNS

9 61 5 9 25 BNO9

10 60 5 10 25 BN10

11 59 5 11 25 BN11

12 58 5 12 25 BNI12

13 57 5 13 25 BNI13

14 56 5 14 25 BN14

15 55 5 15 25 BNI15

16 54 5 16 25 BN16

17 53 5 17 25 BN17

18 52 5 18 25 BN18

2.2. Nghién ciru san xudt ché phcfm

Quy trinh cong nghé san xuit BN nhya dau nghé két
hop nano bac va chitosan quy mé pilot (5 I/mé) duoc tién
hanh nhu sau: dung dich nano bac, chitosan, nhya dau nghé
(d6ng hoa trong dung dich ethanol). Cac thanh phan phu gia
bao gdm tween 60, acetone, propanol, ethanol, PEG 4000
cong nghiép, EG, nudc (thanh phan nhu ¢ bang 1). Hon hop
duoc phdi tron ¢ nhiét do 40-45°C, toc dd khudy 500 rpm,
thoi gian khudy 60 phuat trong thiét bi. T4t ca cic thanh phin
st dung san xuét ché phém duoc can dinh lugng, dem vao
céc thiét bi khudy tron chuyén dung dé tao dung dich dong
nhét, tiép theo 1a cac qué trinh gia nhiét, diéu chinh tdc do
khudy, thoi gian khudy duoc thiét 1ap thich hop theo cac
thong sb da toi uu bang qué trinh thyc nghiém va bang mo
hinh twong quan. Trong quy trinh san xuat, dung dich nano
bac dugc thém dinh luong dung dich chitosan, khuéy & tbe
d6 500 rpm trong 15 phiit. Hon hgp thu duoc (dung dich A)

a4
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500 rpm
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Ché phim sinh hoc nhya
diu nghé két hep nano
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|

Hinh 1. So db quy trinh cong nghé ché tao BN nhwa dau nghé két hgp nano bac va chitosan.

tiép tuc khudy va gia nhiét 1én 40-45°C va thém tir tir dung
dich nhya dau nghé vao, rdi chat phu gia (dung dich B).
Dung dich B dugc khudy lién tuc trong 60 phiit dé thu duoc
BN nhua dau nghé két hop nano bac va chitosan (hinh 1).

2.3. Phwong phap danh gia hoat tinh sinh hoc

Hoat tinh khang ndm: Phuong phap kiém tra kha ning trc
ché mycelia dugc sir dung trong nghién ctru véi cac ching ndm
Colletotrichum spp. gay bénh than thu va Phytophthora spp.
gay bénh thdi qua. Nam Colletotrichum spp. va Phytophthora
spp. su dung trong nghién ctru nay dugc phan lap tir qua cam,
budi bi bénh than thu trong ¢ huyén Huong Khé, tinh Ha
Tinh. Hoat tinh khang nam dugc thir trén cac dia thach petri
v6i moi truong PDA tai pH 6,8-7.,0.

Nam duge phan 13p va lam thuan, dung dung cu duc 16
¢6 dudng kinh 4 mm tién hanh duc vanh ngoai duong kinh
tan nam, sau do dit 1én moi treong PDA da tron voi mau
thir. Mau thir BN hoa tan bang tween 80 véi ndng d6 0,05%
va dimethyl sulfoxide (DMSO) 2% & céc nong khac nhau
(1000 va 500 ppm), sau do trén vao moi truong PDA nong
chay & 50°C da khur tring va dé ngudi. Mdi nong do khac

nhau dugc thir 13p lai 3 1an. Cac dia dugc u & 37°C trong

vong 24-36 gio. Theo ddi su phat trién cua nim va xac dinh
tinh hi¢u lyc cia tirng loai dya vao viéc do duong kinh tan
nam sau cac thoi gian khac nhau tiy theo timg loai nim.
Hiéu qua trc ché duogc tinh nhu sau [9]:

— bKnsu

4)

DbKsi ching

X 100%
(DKd6i ching —

Hiéu qua tc ché (%) =

trong d6 K . 1a duong kinh ctia tan ndm trong dia d6i

doi ching
chung; DK . 1a duong kinh cua tin nam mau.

3. Két qua va ban luan
3.1. Tao ché phim sinh hoc

Ap dung phuong phap phdi tron cé gia nhiét ph hop, da
ché tao thanh cong 18 mau BN (ky hiéu tir BN1 dén BN18)
c6 mau séc tir vang nhat dén dam dan, kha ning tan trong
nude giam dan (hinh 2).

3.2. Mau siic, trang thdi ché pham

Céc BN nhya dau nghé két hop v6i nano bac va chitosan
thu dugc dang huyén phu dam ddc c6 mau vang nhat dén
vang dam (chuyén sang mau do cta nhwa dau nghé) khi ham
luong dau nghé tang dan tir cong thirc BN1 dén BN18 (hinh
2). Pic biét, cic nhom cong thirc tir BN1 dén BN6, mau

Hinh 2. Cac mau BN nhwa dau nghé két hgp nano bac va chitosan.
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khong thay d6i nhiéu, trong khi nhém BN7 dén BN12 mau
thay ddi rd rét nhat va nhéom BN13 dén BN18 c6 mau ddm
dac, tuong duong nhau.

3.3. Khd ning hoa tan va dé bén ciia BN

Két qua nghién ctru cho thay, khi ting ham luong hoat
chat 1én, giam ham lugng chét phu gia va nudc (tween 60,
acetone va nudc) s€ lam giam d6 hoa tan cua BN nhya dau
nghé Kkét hop nano bac va chitosan. Dac biét, ché phém co
acetone gitip hoa tan hoat chat tinh dau nghé, dong vai trd
rit quan trong d6i voi hoat chat dang dau nghé. Tuy nhién,
acetone gia thanh cao, d& chay nd va khi ham luong trén
10% c6 kha ning gy ton hai bao bi sir dung, khong thich
hop dé dong chai hodc goi khi gia nhiét. Do vy, ham lugng
acetone thich hop duogc Iya chon nhé hon 10% trong cong
thirc ché pham 13 6%, trong khi d6 tween 60 chiém 10%,
con lai 1a nudce va cac chat phu gia khac 1a thich hop. Trong
cac cong thirc, BN10 c¢6 d6 bén va phan tan déu tot nhat.

3.4. Téc dp khudy trong ché tao BN nhwa dau ngh¢ két
hop nano bac va chitosan

Dé nghién ctru anh hudng cua toc d6 khudy 1én thoi gian
hinh thanh, do déng nhét, d tan va do bén cia BN nhua dau
nghé két hop nano bac va chitosan, két qua tong hop ché
phém dugc thuc hién theo cong thitc BN10 véi cac tde do
bién ddi 250, 500, 1000 va 2000 rpm, tuong tmg voi RP1,
RP2, RP3 va RP4 (bang 2).

Bang 2. Téc do pha tron ché pham dang huyén phu dam dic.

Thi nghiém RP1 RP2  RP3 RP4
Nano bac, chitosan, nhua dau nghé¢  75% 75% 75% 75%
Chét phu gia va nude 25% 25% 25%  25%
Téng thanh phin 100%  100%  100% 100%
Téc d6 khudy (rpm) 250 500 750 1000
Gia trj thé zeta (mV) 25 37 30 27

Céc BN nhua dau nghé két hop nano bac va chitosan déu
duoc khqu trong 60 phit, quan sat sy thay ddi do trong,
ddng thoi thir d6 tan trong nude theo ty 1¢ ché pham/nude
tuong tmg 14 1/100 va 2/100 ml, d bén cta ché phim sau
khi hoa tan 1 gid. Két qua cho thay, khi khudy voi toc do
tang dan, thoi gian hinh thanh ché pham dong nhét va do
trong giam dan khi tbc d6 khudy tang. Cu thé, khi khudy voi
tbc do 250 rpm, thoi gian thu duoc ché pham 1 60 phut, ché
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phém con van duc, tan kém. Khi khqu véi tde do 500 rpm,
thoi gian dat dugc do trong cua ché pham 1a 45 phut, ché
pham ddng nhat, tan tdt, bén, khong ling sau khi hoa tan 1
gi0. Khi téc d6 khudy ting 1én 750 rpm, thoi gian hinh thanh
ché phim nhanh, trong vong 30 phiit da dat dugc ché pham
trong, dong nhat nhung khi hoa tan ché pham bj ling, chia
can. Pac biét, khi téc do khudy dat 1000 rpm, ché pham dat
d6 trong khi khudy duoc 15 phat, nhung khi dem hoa tan
vao nudc, tan kém va phan tach 16p ngay, ling can (hinh 3).
Nguyén nhan dy doan 1a khi khudy véi téc do cao, cac hat
tinh dau bi danh tan va pha tron vao cac chét phu gia, chét
hoat dong bé mat, nhung do hoan thién cua ché phém chua
dat, ché phdm bi phan huy nhanh, diéu nay s& lam giam hiéu
qua ctia ché pham khi sir dung trong thuc té. Do vay, ching
t6i lya chon tdc do khudy t6i wu cho quy trinh san xuét ché
pham 1a 500 rpm dé thu dwoc BN nhya dau nghé két hop
nano bac va chitosan dat yéu clu, ¢ do tan tdt.

45
I 30
500 750

Téc d khudy (rpm)

70 -
60

Thoi gian (phut)
o (73] = n (=2
<> <> <> <> <>

—
=
I

i§

1000

>

250

Hinh 3. Anh hwéng clia téc do khudy dén thoi gian hinh thanh BN nhya
dau nghé két hop nano bac va chitosan.
3.5. Anh huwéng ciia nhigt dp dén kha ning tao BN

nhuwa diu nghé két hop nano bac va chitosan

Khi nhi¢t d¢ tang, thong thuong kha nang hoa tan cua
céc ché pham t6t hon, tuy nhién do st dung cac dung moi
hitu co 1am chét phu gia, kém theo céc hoat chéat nhua dau
nghé, khi nhiét do qua cao, cac hoat chit s& bay hoi cung voi
dung méi. Bé biét dwoc anh hudong ciia nhiét do, ching toi
tién hanh cac thi nghiém téng hop ché phdm theo cong thirc
BNI10 ¢ cac nhiét d6 25, 30, 45 va 60°C, twong tng voi cac
mau NP1, ND2, ND3 va NP4 (bang 3).



Bang 3. Nhiét d6 pha tron BN nhwa diu nghé két hop nano bac va
chitosan dang huyén phu dam dic.

Thi nghiém NP1 NP2 NP3 Nb4
Nano bac, chitosan, nhua dau nghé 75% 75% 75% 75%
Chét phu gia va nudc 25% 25%  25%  25%
Téng thanh phan 100%  100% 100%  100%
Téc d6 khudy (rpm) 500 500 500 500
Thoi gian khudy (phat) 45 45 45 45
Nhiét do khudy (°C) 25 30 45 60
Gia trj thé zeta (mV) 27 29 38 32

Két qua cho théiy, khi nhiét 6 cia BN nhua dau nghé
két hop nano bac va chitosan ¢ 25°C (nhiét do phong), toc
d6 hoa tan ctia ché pham cham, khi két thuc thoi gian khudy
45 phut, ché phém van con van duc. Khi tang nhiét do cua
hé phan @ng 1én 30°C, ché pham bat diu dong nhit khi mai
khudy tron dugc 25 phut, tuy nhién khi hoa tan vao nudc
ché pham con can lang. O nhiét d6 45°C, khi khudy trong
45 phiit thu dwoc ché pham dong nhét, trong va tan tot trong
nude, khong bi van duc khi hoa tan vao nudc sau 1 gio.
Tuy nhién, khi tiép tuc tang nhiét 6 1én 60°C, hdn hop ché
pham di bét du tan khi khuay duoc 15 phat nhung hdn hop
¢6 hién twong bdc hoi nhanh va hao hut lugng 16n khi két
thac 45 phut khudy. Nguyén nhan duoc xac dinh 13 acetone
dat nhiét d soi va bay hoi ¢ khoang 56-57°C, vi vay khi
san xudt ché pham can khéng ché nhiét do hdn hop dudi
57°C. Tu do, chon nhi¢t d§ ctua qua trinh tao ché phém o
40-45°C 1a phu hop cho quy trinh san xuat & quy mé phong
thi nghi¢m.

3.6. Anh hwéng ciia thoi gian dén khd ning tao BN

nhwa diu nghé két hop nano bac va chitosan

Dé nghién ctru anh huong cua thoi gian khudy 1én qua
trinh tong hop ché pham, cac yéu to duoc ¢d dinh nhu ty
1¢ hoat chat/chat phu gia, toc do khudy, thay ddi thoi gian
khudy san pham 15, 30, 45, 60 phit, twong tmg voi cac mau
TG1, TG2, TG3 va TG4. Cac thi nghiém ché tao BN nhua
dau nghé Kkét hop nano bac va chitosan dugc bd tri theo
bang 4. Kiém tra do déng nhét cua dung dich, d6 tan va do
bén cla dung dich sau khi hoa tan nhan théy, khi dung dich
khudy trong 15 phut, cac chit hoa tan chwa hoan toan, van
con vén duc, hoa tan kém. Khi dat dén 30 phut, thu dugc
dung dich trong va dong nhat, khong phéan 16p, nhung khi
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hoa tan lai c6 it cdn. Khi tang thoi gian khufiy 1én 45 phut,
dung dich BN nhya dau nghé két hop nano bac va chitosan
dong nhat hoan toan, bén va tan tdt trong nude. Khi ting
thoi gian 1én 60 phut, ché pham khong c6 thay doi nhiéu va
khi kéo dai thém thoi gian, khong c6 su khac biét. Do do,
thoi gian khuay 45 phit duoc chon lam thoi gian tdi uu cho
san xudt, giup giam rat nhidu thoi gian va chi phi cho viée
ché tao cac san phdm quy mé 16n (bang 4).

Bang 4. Thoi gian khudy tron BN nhwa dau nghé két hop nano bac va
chitosan.

Thi nghi¢m TGl TG2 TG3 TG4
Nano bac chitosan, nhua dau nghé¢  75% 75% 75% 75%
Chét phu gia va nuéc 25% 25% 25% 25%
Téng thanh phin 100%  100%  100%  100%
Téc do khudy (rpm) 500 500 500 500
Nhiét d¢ phan img (°C) 45 45 45 45
Thoi gian khudy (phit) 15 30 45 60
Gia tri thé zeta (mV) 20 29 38 33

Do bén ciia ché pham dugc kiém tra lai bang phép do
thé zeta. Thé zeta thé hién muc do dé”iy gilia cac hat tich dién
cung du gan nhau trong hé phén tan. D6i voi cac phén tir va
cac hat du nho, thé zeta cao (am hoic duong) sé& cho do on
dinh cao, hé phén tan sé chéng lai su keo tu. Két qua nghién
ctru cho thdy, do bén thé zeta cia mau ND3, ND4, TG3 va
TG4 déu cho gia tri trén 30 mV, diéu d6 cho thdy ché pham
c6 dd bén cao. Diac biét mau NP3, TG3 c6 gia tri thé zeta
dat 38 mV.

3.7. Hoat tinh khdng nim Colletotrichum spp. gay
bénh than thu va bénh thoi qud do ném Phytophthora spp.

Tién hanh thir hoat tinh khang nim d6i véi chung nam
Colletotrichum spp. gy bénh than thu va bénh thdi qua do
nam Phytophthora spp. cho két qua cac BN1-BN18 déu ¢
hoat tinh khang nam tdt; hoat tinh khang ndm déu ting din
khi ham lugng nhya dau nghé tang cho théy, céc hoat chat
chira trong dau nghé c6 kha ning e ché cao; ddi véi nano
bac va chitosan kha ning khang khuén tot hon khang ndm.
Céac BN4-BN18 c6 kha nang khang Phytophthora spp. cao
hon niam Colletotrichum spp. trong cung diéu kién, didu
nay co 1& 1a ciu tao ctia cac chung nim khéac nhau (bang 5
va hinh 4).

a1
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Bang 5. Két qua thir hoat tinh déi véi chiing nAm Phytophthora spp. va Colletotrichum spp..

Thir . . . Phytophthora spp. Colletotrichum spp.
tr Tén mau Nong do (mg/l) o . p . : = ; p : . o . p . .
o Hiéu lyc vrc ché sau 3 ngay thir (%) Hiéu lyc irc ché sau 3 ngay thir (%)  Hiéu lwc vrc ché sau 5 ngay thir (%)

1 BNI 10 13,78+0,34 15,55+0,54 18,31£0,53

2 BN2 10 21,57+0,58 24,41+0,85 29,11+0,84

3 BN3 10 22,40+0,61 30,51x1,06 33,59+0,97

4 BN4 10 36,54+1,09 29,46+1,03 34,78+1,00

5 BNS 10 47,32+1,41 31,44£1,1 36,95+1,07

6 BN6 10 52,63+1,57 30,61+1,07 36,79+1,06

7 BN7 10 52,06+1,56 31,60£1,10 44,57+1,29

8 BN8 10 54,89+1,64 36,18+1,26 45,71£1,32

9 BN9 10 55,06+1,65 39,89+1,39 47,.82+1,38

10 BN10 10 56,04+1,68 40,52+1,41 49,81+1,44

11 BNI11 10 58,02+1,75 42,36+1,48 51,37+1,48

12 BN12 10 58,71+1,45 42,98+1,50 52,60+1,52

13 BN13 10 60,72+1,32 43,87+1,53 53,27+1,54

14 BN14 10 60,62+1,81 44,26+1,54 56,45+1,63

15 BNI5 10 61,35+1,84 46,72+1,63 60,81£1,76

16 BN16 10 62,34+1,79 39,16+1,37 46,65+1,35

17 BN17 10 62,52+1,81 38,24+1,33 44,86+1,31

18 BN18 10 65,98+1,87 37,5241,31 43,68+1,26

19 Dau nghé (TDN) 10 90,11+2,3 45,74+1,61 43,95+1,27

BNO 218 BN1 ac BN7 BC BN10 Bc

BN3 BC ENS aC BN13 Bc BN15 oc

BN18 Bc TON oc

Hinh 4. Kha ning (rc ché ctia mot s6 mau ché pham trong 3 ngay thir nghiém.
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4. Két luan

Nghién ctu da ché tao dugc 18 mau BN nhya dau nghé
két hop nano bac va chitosan, ky hiéu tir BN1 dén BN18.
Két qua cho thiy, mot s6 yéu t6 cong nghé anh huong dén
qué trinh san xudt BN nhya dau nghé két hop nano bac
va chitosan; xac dinh dugc ty 1¢ hoat chét/phu gia la 3/1;
diéu kién san xuét ché pham phu hop 1a toc do khudy 500
rpm, thoi gian 45 phat, nhiét do 45°C. Két qua khang nim
Colletotrichum spp. gay bénh than thu trén cam, budi va
bénh théi qué trén cam do nam Phytophthora spp. cia cac
mau tt. Két qua tht nghiém 1a co s& dé lua chon cac mau
ché phém ¢ cac dic tinh dé tan trong nudc, do bén cao,
hoat tinh tt dé tién hanh cac nghién ctu trén dién hep, dién
rong va mo hinh thir nghiém trude khi san xuat lugng 16n
ding 1am ché pham BVTV cho ciy trong.
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