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NGHIEN CUU TAO CHE PHAM NHUA DAU NGHE KET HOP VOI NANO
BAC, CHITOSAN VA BANH GIA ANH HUONG CUA CHE PHAM DEN SINH
TRUONG NAM Colletotrichum spp. GAY BENH THAN THU O CAM, BUOIl

Cao Birc Danh'#, L& Thé Tam?, Lé Pang Quang?®, H6 Dinh Quang?, Nguyén Cao Cwong®, Cao Tién Trung?,
Lé Thi Thu Hiép?, Tran Thi Phwong Chi?, Nguyén Thi Ha*, Dwong Thi Ngan+*

1S¢ Khoa hoc va Cong nghé Ha Tinh

2Pai hoc Vinh

3Vién Ky thuat nhiét déi, Vién Han lam Khoa hoc va Cong nghé Viét Nam
4Trung tam Uhg dung tién bé Khoa hoc va Céng nghé Ha Tihh

TOM TAT

Trong nghién ctru ndy, ché pham sinh hoc nhya dau nghé két hop véi nano Ag phan tan trong dung dich chitosan
(Ag-CS) da dugc ché tao va danh gia hoat tinh khang nim Colletotrichum spp. tac nhan chinh gay bénh than thu
& cam, budi. Cac yéu té cong nghé gom thanh phan, phu gia, ti 18 phdi tron da dwoc tinh toan va thir nghiém dé
thu duoc san pham c6 d6 bén va do phan tan cao nhat. Két qua thuc nghiém thu dugc bo théng sé ti wu cho san
Xuat & quy mé pilot 5 lit/mé véi ty 1¢ hoat chat/phu gia = 3/1, nhiét d6 t6i wu cho qué trinh phdi tron trong khoang
40 - 45°C, téc do khudy 500 rpm va thoi gian phéi tron 60 phat. Tién hanh danh gia hoat tinh khang ndm
Colletotrichum spp. gy bénh than thu trén cay cé mui, két qua cho thdy ché phim thu dwoc c6 hoat tinh khang
nam t6t véi hiéu luc e ché sau 2 ngay dat 65,46%.

Tir khéa: Nano bac, chitosan, nhua dau nghé, bénh than thu, cay c6 mui.

MO PAU

Thudc bao vé thyc vat (BVTV) dong vai tro quan trong trong viéc ngan chan, khéng ché sw phat sinh, phat trién
cla cac déi twong gay hai, gop phan tang nédng suét va chéat lwong néng san. Tuy nhién, lwong thubc BVTV hoéa
hoc dw thira trong qué trinh san xuét néng nghiép chinh I& nguyén nhan gay ra nhiéu tac hai nghiém trong khac
nhw: & nhiém mai trwdng dat, dic biét la méi trueng nuéc do sw rira troi. Dw lwgng cla thube BVTV con gay déc
cho ngwdi va gia stic, anh huéng truc tiép dén sirc khde ngwdi tiéu dung. Tac dong tiéu cwe cla thudc BVTV cang
tr& nén nghiém trong khi con ngwdi stv dung khdng ding cach va qua lam dung. Piéu nay khéng chi lam suy giam
tinh da dang sinh hoc, gay t6n hai dén quan thé thién dich ma con lam phat sinh tinh khang thuéc ctia sinh vat hai,
téng chi phi phong trir, gay anh hwéng I&n dén con ngudi va méi trwdng. Chinh vi thé, tim kiém mét loai thubc
BVTV hiéu qua va an toan hon cho ngudi va mai trwdng sinh thai 1a van dé hét stre cap thiét nhdm xay dwng nén
néng nghiép bén virng.

Nhirng ndm gan déay, viéc nghién ctru va tng dung cong nghé nano trong linh vuc BVTV da co nhleu két qua quan
trong nham san xuat cac ché pham sinh hoc phong triv bénh do n&m, vi khuan gay nén [1]. Mot sb bénh phd bién
trén cay an qua cay Iucyng thuwe nhw bénh vang 18, théi r&, gh&, than thw, ri sat, loét qua, dém nau, khé 14, ... dwoc
diéu tri hiéu qua bang céac ché pham nano dong kém, bac, titan oxit, chitosan [2-3]. Déi véi cac bénh trén thuc vat,
cac hat nano bac c6 pho hoat déng réng va manh véi nhiéu loai nAm nhw Bipolaris sorokiniana (bénh théi ré),
Colletotrichum gloeosporioides (bé&nh than thw), Magnapothe grisea (b&nh dao 6n), Pythium ultimum (bé&nh théi
den), Botrytis cinerea (bénh méc xam), Scalerotinia sclerotiorum (bénh méc trang), Sphaerotheca pannosa (bénh
phén trang), Rhizoctonia solani (bénh khé van), Colletotrichum theae Petch (bénh théi bp che), Phytophthora sp
(bénh vang la thdi ré) [4]. Ngoai ra, gan day viéc nghién ctvu va dwa vao &ng dung cac loai thuéc bao vé thuc vat
€O nguon gbc thdo mac trong linh vre ndng nghiép néi riéng, cling nhw trong s phat trién xanh toan dién n6i chung
dang rat duoc quan tam, dac biét la & cac nwéc phat trién. O Viét Nam, viéc nghién ctru va san xuét thubc trir sau
c6 ngudn goc thdo moc da dwoc dwa vao thuc tién nhung chua dwoc nhan rong Nhuwa dau nghé la mot hén hop
Idng sanh c6 mau canh dan dén vang nhat, c6 chira phan nhd tinh ddu nghé va hén hop nhiéu chat khac nhau.
Theo Dhingra va cong sv (2007), diu nghé (Curcuma longa L.) c6 hoat tinh trc ché dbi v&i 7 loai nAm hai néng san
trong kho. Déi v&i cac loai ndm khéac nhau, sy trc ché phat trién ctia ching dao dong tlr 36-77%, Aspergillusflavus,
Fusarium semitectum, Colletotrichum gloeosporioides va C. musae la nhitng loai man cam nhét bj trc ché sw phat
trién trén 70%. Trong dau nghé, ar-turmerone chiém 87%, 1a hop chat khang nAm manh va ar-turmerone tinh sach
¢6 hoat tinh khang ndm twong tw nhw dau thd [5]. Behura va cdng sw (2002) ghi nhan, trong 5 loai nAm gay bénh
& lta dwoc x& ly véi tinh dau nghé thi Rhizotonia solani man cadm nhét va F. moniliforme khang manh nhét, gidam
sw phat trién cla ndm bénh 1an lwot 81% va 2,5% [6]. Twong tw, Saju va cong s (1998) bao cao & ndng dd 1-5%
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tinh dau nghé, sy phat trién cla C. gloeosporioides, Sphaceloma caradmomi va Pestdlotiopsis palmarum hoan
toan bj trc ché, trong khi do F. solani chi bi trc ché 79% [7].

Trong nghién cteu nay, ché pham thubc bao vé thyc vat sinh hoc dwoc san Xuét tir nguon san pham tw nhién (nhua
dau nghé) két hop nano bac, chitosan nhdm phong trir ndm gay mét sé bénh trén cac cay trong Céc yéu té cong
nghé gém thanh phén, phu gia, ti 1€ phéi tron da dwoc tinh toan va thir nghiém dé thu dwoc san phadm co dd bén
va do phan tan cao nhat. Bong thdi danh gia hoat tinh khang ndm Colletotrichum spp. (tac nhan chinh gay bénh
than thw trén cay cé mui) ctia ché pham.

NGUYEN LIEU VA PHUONG PHAP NGHIEN CcUrU
Nguyén liéu

Nguyén liéu ¢é gia cong ché pham sinh hoc nhwa dau nghé két hop nano bac, chitosan dang huyén phu dam dac
bao gobm hoat chat chiém 75% (nano bac chiém 45%, chitosan chiém 5%, dau nghé chiém 25%), chat phu gia
chiém 25% (tween 80, Acetone, ethanol, nwéc), dam bao ty 1&€ hoat chat/phu gia la 3/1.

Phwong phap san xuét ché pham

TAt ca cac thanh phan st dung san xuat ché phdm dwoc can dinh lwong, dem vao cac thiét bi khudy trén chuyén
dung dé tao dung dich ddng nhét, tiép theo cac yéu té cdng nghé dwoc nghién ctru béng qua trinh thuc nghiém dé
dwa ra diéu kién t&i wu gdm nhiét do phéi tron trong khodng tlr 25 - 60°C, téc dd khudy 250-1000 vong/phiit, thoi
gian khudy 15 - 60 phit. Quy trinh ché tao ché phdm sinh hoc nhwa dau nghé két hop nano bac va chitosan véi
quy mb pilot 5 lit'mé dwoc tién hanh nhw sau: dung dich nano bac va dung dich chitosan dwoc cip vao binh phan
(rng theo ti 1& 9:1 vé thé tich, khudy & téc dd 500 vong/phlt trong 15 phut. Hn hop thu dwoc (dung dich A) tiép tuc
khudy va gia nhiét [én 40-45 °C va thém tir tir dung dich nhwa dau nghé (nhwa dau nghé dwoc phan tan dong nhat
trong dung méi etanol) vao véi ti 1& thé tich dung dich A/nhwa dau nghé 2:1, rdi chat phu gia thu dwoc dung dich B.
Dung dich B dwgc khudy lién tuc trong 60 phut dé thu dwoc ché phdm sinh hoc nhwa dau nghé két hop nano bac
va chitosan (Hinh 1).

‘ Nano Bac ‘ ‘ Chitosan ‘ Diu nghé | | Phu gia ‘

Cin dinh
leomg

Nho tir tir

. Gia nhiét 40 °C !
- - G Khuay
[ Thiét bi khudy trén Dung dich B
500 rpm 500 rpm

Khudy | 60 phut

diu nghé két hgp nano

Ché phim sinh hoc nhya
bac va chitosan

Hinh 1. So’ d6 quy trinh cong nghé ché tao ché pham sinh hoc nhwa diu nghé két hop nano bac va chitosan
Phwong phap danh gia dic trwng cia ché pham

Hinh thai va kich thwéc hat cac hat nano bac trong ché phdm sinh hoc phirc hop thu dwoc khao séat trén kinh hién
vi dién tl truyén qua (TEM) JEM 1010 (Phong thi nghiém siéu céu triic, Vién Vé sinh Dich t& TW). Phan b6 kich
thwée va ducyng kinh trung binh clia hat dwoc tinh toan bang phan mém c6ng cu hinh &nh Java (ImageJ) dyatrén
di¥ liéu cla trung binh 50-100 hat tir két qua anh TEM. Phan bé kich thwéc hat va dd bén thé zeta clia cac mau
trong nghién clru dwoc xac dinh bang phwong phép tan xa laser déng (Dynamic Light Scattering-DLS) trén thiét bj
Zetasize-Nano ZS cla hang Malvern-Anh (Vién Khoa hoc vat liéu, Vién Han lam Khoa hoc va Coéng nghé Viét
Nam).

Phwong phap danh gia hoat tinh sinh hoc cua ché pham

Phwong phap danh gia hiéu qua trc ché thé soi nAm (mycelia) dwoc s dung trong nghién clru v&i ching ndm
Colletotrichum spp. gay bénh than thw. NAm Colletotrichum spp. st dung trong nghién cu nay dwgc phan lap tiy
qua cam, budi bi bénh than thw trdng & huyén Hwong Khé, Ha Tinh. Hoat tinh khang ndm dworc tién hanh trén moi
trwérng PDA v&i pH: 6,8-7,0. Céc chiing ndm da phan 1ap va lam thudn dwoc tién hanh duc vanh ngoai bang dung
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cu duc 16 cé dwdng kinh 4 mm. Sau khi thwe hién, dwong kinh tan ndm sau dé dwoc dét 1en méi trwong PDA da
trén véi mau thir. Mau thir (ché pham sinh hoc nhwa diu nghé két hop nano bac, chitosan) dwgc hoa tan bang
Tween 0,05% va methanol 2% hodc DMSO 2% & cac néng dd thtr nghiém. Sau d6, mau thtr dwoc tron vao moi
trwdng PDA néng chay & 50°C, da khr triing va dé& ngudi. M&i ndng d6 khac nhau sé& dwoc thty nhic lai 3 1an trén
moi trwdng PDA. Chiing ndm sau khi dwa |én trén thach cla dia petri dwgc nubi cdy & nhiét dd 25°C. Theo dbi sy
phét trién cGa ndm trong thoi gian 1 dén 2 ngay. Hiéu lwc (rc ché dwa vao viéc do dwdng kinh tan ndm [9] va dwoc
tinh theo céng thac (1).

i Dc - Dt
Hiéu qua e ché (%) = x100% (1)
(Dc- 4)

Trong d6: Dc: dwong kinh tan nam trén dia petri dc“')j ching; 4: dwong kinh khoanh agar-ném, mm; Dt: dwong kinh
tdn nam trén dia petri trdbn mau thi nghiém, mm. Tat ca di liéu dwoc x&r ly bang phan mém thdng ké SPSS (IBM
SPSS Statistics 20).

KET QUA VA THAO LUAN

Anh hwéng téc dd khudy trong ché tao ché phdm nhwa dau nghé két hop nano bac va chitosan

Dé nghién ctru anh huéng cia téc do khudy 1én sy thoi gian hinh thanh, d6 dong nhét, do tan va do bén clia ché
pham nhya dau nghé két hop nano bac va chitosan, chung t6i tien hanh tdng hop ché pham véi cac téc do khudy
250, 500, 1000 va 2000 vong/phat, twong rng voi ki hiéu lan lwot RP1, RP2, RP3, RP4 (xem bang 1).

Bang 1. Téc do pha tron ché phadm dang huyén phu dam dic

Thi nghiém RP1 RP2 RP3 RP4
Nano bac chitosan, nhwa diu nghé 75% 75% 75% 75%
Chét phu gia va nuwéc 25% 25% 25% 25%
Téng thanh phan 100% 100% 100% 100%
Tbc d6 khudy (vong/phut) 250 500 750 1000
Gié tri thé zeta (mV) 25 mV 37 mVv 30 mV 27 mV
70 -
— 60 -
x5
§ 50 -
8 40 -
>
B 30 4
™
20 -
10
O T T T T T 1
0 200 400 600 800 1000 1200

Toc dd khudy (vong/phit)

Hinh 2. Anh hwéng cua tdéc dd khudy dén théi gian hinh thanh ché pham

Ché pham nhya dau nghé két hop nano bac va chitosan dwoc khudy trong 60 phit, quan sat sw thay ddi dé trong,
ddng thoi thie do tan trong nwéc 1 mL/100 mL va 2 mL/100 mL, d6 bén cta ché phdm sau khi hoa tan 1 gio. Két
qua cho thay, khi khudy véi tc do ting dan, thoi gian hinh thanh ché phdm ddng nhét va trong giam dan khi téc
do khudy ting. Cu thé, khi khudy véi tdc do 250 vong/phut, thei gian thu dwoc ché pham [a 60 phat, ché phdm con
van duc, tan kém. Khi khudy véi téc dd 500 vong/phut, thdi gian dat dwoc do trong ctia ché phdm 1a 45 phut, ché
ph&m ddng nhét, ché pham tan tbt, bén, khéng lang sau 1 gid. Khi tbc do khudy tang 1én 750 vong/phut, thoi gian
hinh thanh ché phdm nhanh trong vong 30 phut da dat dwgc ché pham trong, ddng nhat nhwng khi hoa tan ché
pham bj l&ng, chira c&n. Dac biét, khi tc d6 khudy dat 1000 vong/phdt, ché pham dat d6 trong khi khudy dwoc 15
phat, nhwng khi hoa tan vao nuéc, tan kém va phan tach I6p, lang cén. Diéu nay cé thé dwoc Iy giai la do khi khudy
véi tbc d6 cao, cac hat tinh dau bi danh tan va pha trén vao cac chét phu gia, chat hoat déng bé mét, nhung dé
hoan thién cta ché phdm chwa dat, ché phdm bj phan hdy nhanh, diéu nay sé& lam gidm hiéu qua ctia ché phdm
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khi st dung trong thwc té. Do vay, chiing t6i Iwa chon téc d6 khudy t6i wu cho quy trinh san xuét ché pham la 500
vong/phut dé thu dwoc ché pham nhwa dau nghé két hgp nano bac va chitosan dat yéu cau, cé cé db tan tot.

Anh hwéng nhiét dd ché tao ché phdm nhwa dau nghé két hop nano bac va chitosan

Khi nhiét do tang, thong thwérng khd néng hoa tan ctia cac ché pham tt hon. Tuy nhién, viéc st dung céc dung
moéi hivu co 1am chét phu gia, kém theo cac hoat chat nhwa ddu nghé va khi nhiét dd qua cao sé lam cho cac hoat
chét bay hoi cling véi dung méi. Bé danh gia anh hwéng cla nhiét dd, nghién ctvu tién hanh tdng hop ché phdm &
cac nhiét d6 30°C (nhiét dd phong), 40°C, 50°C va 60°C, twong ng v&i cac mau NP1, ND2, ND3, NP4 (Bang 2).

Bang 2. Nhiét do pha trén ché pham dang huyén phu dam dic

Thinghiém ND1 ND2 ND3 ND4

Nano bac chitosan, nhya dau nghé 75% 75% 75% 75%
Chét phu gia va nudc 25% 25% 25% 25%

Téng thanh phan 100% 100% 100% 100%

Téc do khudy (vong/phut) 500 500 500 500
Thoi gian khudy (phut) 45 45 45 45
Nhiét @ khudy (°C) 25 30 45 60

Gié tri thé zeta (mV) +27 mV +29 mV +38 mV +32 mV

Két qua cho thay, khi phéi tron cac thanh phan & nhiét dd & 30°C (nhiét do phong), tbc dd hoa tan ciia ché phim
cham. Sau thoi gian 45 phut khudy, ché phdm van con van duc. Khi tdng nhiét d6 cia hé phan &ng Ién 30°C, ché
pham bat ddu déng nhat khi méi khudy trén dwoc 25 phat. Tuy nhién khi hoa tan vao nwéc, ché phdm con cén
I&ng. Nang nhiét dd lén 45°C, két qua cho thay sau 45 phut khudy thu dwoc ché pham ddng nhét, trong va tan tét
trong nwéc. Déc biét khdng bi van duc khi hoa tan vao nwéc sau 1 gir pha lodng. Tuy nhién, khi tiép tuc ting nhiét
dd 1&n 60°C, hén hop ché phdm da bat dau tan khi khudy dwgc 15 phut nhwng hén hop co hién twong bdc hoi
nhanh va hao hut lwgng I&n khi két thic khudy trong thdi gian 45 phat. Nguyén nhan dwoc xac dinh 1a acetone dat
nhiét do so6i va bay hoi khodng 56-57°C, vi vay khi san xuat ché pham, can khéng ché nhiét dd hén hop dwéi 57°C.
Tir d6, ching t6i chon nhiét d6 cia hé phan (ng la 40-45°C cho cac nghién clvu tiép theo.

Anh hwéng thoi gian ché tao ché pham nhwa dau nghé két hop nano bac va chitosan

D& nghién ctvu anh hwéng cua thdi gian khudy 1én qua trinh tdng hop ché pham, chang t6i cb dinh cac yéu tb ty 1é
hoat chéat/chat phu gia, téc do khudy, thay ddi thoi gian khudy san phdm 15 phat, 30 phut, 45 phat va 60 phdt,
twong &ng v&i cAc mau TG1, TG2, TG3, TG4 (Bang 3). Khi kiém tra do tan, dd ddng nhat va dé bén cla dung dich
sau khi hoa tan, chiing t6i nhan thay, khi dung dich khuéy trong 15 pht, cac chat hoa tan chwa hoan toan, van con
van duc, hoa tan kém. Khi dat dén 30 phut, thu dwgc dung dich trong va dong nhét, khong phan 16p, nhung khi
hoa tan lai c6 it c&n. Khi tang thoi gian khudy Ién 45 pht, dung dich ché pham dong nhét hoan toan, bén va tan tét
trong nwéc. Khi ting thei gian [én 60 phat, ché phdm khong cé thay ddi nhidu va khi kéo dai thém thai gian, khéng
c6 sw khac biét. Do do, ching t6i chon 45 phut lam théi gian tdi wu cho qua trinh ché tao ché pham, diéu nay giup
giam rat nhidu thoi gian va chi phi cho viéc ché tao cac san pham quy mé Ién.

Bang 3. Thoi gian khuay trén ché pham

Thinghiém TG1 TG2 TG3 TG4
Nano bac chitosan, nhya dau nghé 75% 75% 75% 75%
Chét phu gia va nudc 25% 25% 25% 25%
Téng thanh phan 100% 100% 100% 100%
Tbc d6 khudy (vong/phut) 500 500 500 500
Nhiét d6 phan trng (°C) 45 45 45 45
Thoi gian khudy (phut) 15 30 45 60
Gi4 trj thé zeta (mV 20 mV 29 mV 38 mV 33 mVv

Pic trwng hinh thai, kich thwéc va dé bén cia ché pham nhwa dau nghé két hop nano bac va chitosan

Ngoai cac yéu té thoi gian, nhiét do va tbc dd khudy thi ti 1& hoat chat/phu gia khéng nhitng ddng mét vai trd quan
trong vé hoat lwc ctia ché phdm ma con anh hwéng nhidu dén dd bén, d6 én dinh cta ché phdm. Két qua nghién
ctu cho thay, khi tdng ham lwong hoat chat, gidm ham lwong chat phu gia va nwéc (Tween 80, Acetone va nwéc)
sé& lam gidm do hoa tan cla ché phdm nhwa ddu nghé két hop nano bac va chitosan. Bac biét, ché phdm cé
acetone gilp hoa tan hoat chét tinh dau nghé, déng vai trd rat quan trong db6i véi hoat chat dang diu nghé. Tuy
nhién, acetone gia thanh cao, d& chay né va khi ham lwgng trén 10% c6 kha nang gay tén hai bao bi st dung,
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khéng thich hop dé dc’)ng chai hoac goi khi gia nhiét. Do vy ham lwgng acetone thich hgp dwoc Iya choq nhd hon
10% trong cdng thirc ché pham la 9,6%, trong khi d6 Tween 80 c6 chiem 10%, con lai la nwéc va cac chat phu gia
khac la thich hop.
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Hinh 3. Anh TEM & d6 phéng dai 20.000 Ién’(a); sw phan bé kich thwéc anh TEM (b); phé tan xa anh sang déng DLS va
thé zeta (b) cia dung dich ché pham

Ap dung phwong phap ché tao & cac didu kién t6i wu, nghién ctu da san xuat dwoc ché phdm sinh hoc nhya dau
nghé két hop nano bac va chitosan dang huyén pht dam déc, mau vang dam (chuyén sang mau dé cda nhya dau
nghé), tan tét trong nwéc va khong cé hién tweng phan I¢p. Hinh anh TEM vé hinh théi vi cAu tric & d6 phéng dai
20.000 lan va gian d phan b kich thwéc hat nano Ag ché phdm sinh hoc phirc hop da téng hop dwoc (hinh 3a,
3b). Két qua cho thay, cac hat nano Ag thu dwoc cé hinh c3u, don phan tan, khéng cé hién twong cac hat két dam
v&i nhau va ¢ kich thwéce trung binh 17,6 + 2,6 nm. D& danh gia dd bén phan tan, sw phan bé kich thuéc cta hé
hat nano trong dung dich, mau dwoc khao sat bing phwong phap phd tan xa anh sang dong (DLS). K&t qua phan
tich DLS cho théy c6 1 dinh duy nhét (twong (ng v&i kich thwéce ¢& hat 60,5 nm, hinh 3c), hoan toan khéng cé sw
két khéi, tao ra cac tap hgp hat & viing kich thudc trong khodng 40 nm dén 70 nm. Diéu nay khng dinh céc tiéu
phan nano phan tan déng déu, kich thwéc bé va don phan tan. Kich thwéc xac dinh tr &nh TEM nhd hon so véi
két qua thu dwoc tir két qua phan tich DLS 1a hoan toan phu hop, vi két qua phan tich DLS (phwong phap tan xa
&nh sang dong) la kich thwéc dong, thu dwoc tir mot tap hop hat rat I&n, trong khi &nh TEM chi quan sat mét ving
nhd, sb lwong hat dwoc quan sat bé, kich thudc thu dwoc 1a kich thwdc tinh. Mat khac kich thwéc hat ciia cac mau
boc do trong méi trwdng chat Idng (do DLS) c6 kich thuwéc Ién hon khi chup &nh TEM, c6 thé dwoc giai thich do
khi do hat trong mdi truwdng chét 1dng, cac polime wa nwéc sé tu’o’ng tac v&i nwdc va Iam cac hat co kich thwéc
I&n hon.Trong hé san pham dang I18ng, thé zeta thwong dwoc siv dung dé danh gia d6 &n dinh hé keo. Thé zeta
thé hién mirc d6 day gitra cAc hat tich dién cung d4u gan nhau trong hé phan tan. Gian dd thé zeta ctia ché pham
dworc chira trén hinh 3d, két qua cho thdy dung dich ché phdm thu dwoc c6 do bén twong dbi tét voi gia tri thé zeta
+37 mV.

Hoat tinh khang ndm cta ché pham nhwa dau nghé két hop nano bac va chitosan

Céc két qua hoat tinh khang ndm cho thay thuéc bao vé thyc vat sinh hoc tir ngudn cac san phdm ty nhién (nhya
d3u nghé) két hop nano bac, chitosan gay hiéu qua &c ché thé soi ndm ddi véi chiing nAm Colletotrichum spp. &
tac nhan gay bénh than thw trén cam, bwéi va cé hiéu qua tai ndng dd 10 mg/L véi hiéu lwc (e ché dat 65,46% sau
2 ngay.Thir nghiém véi nano Ag tai ndng do twong tw thu dwoc hiéu lwc &c ché 46,25%. Trong khi ché phdm co
két hop nhwa dau nghé gilp tang dwoc hiéu lwc 1&n téi 65,46% (bang 4). Nam Colletotrichum spp. gay bénh cay
tréng va thuwong phai st dung cac loai thudc BVTV hoa hoc tong hop dé phong trir, do tinh nhon thube cta ndm
xuét hién khi phun qua liéu trong thoi gian dai va lap lai nhiéu lan. Chinh vi vay, kha nang (rng dung cda ché pham
BVTV sinh hoc trong nghién ctru nay @& phong trir bénh than thw do ndm Colletotrichum spp. gay ra trén cay tréng
1a cd trién vong tng dung thwc té.
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Bang 4. Két qua thir hoat tinh d6i vé&i chiing ndm Colletotrichum spp. ctia mau ché pham

Az Néng dd Colletotrichum spp.
TT T ; p

en mad (mg/L) Hiéu lwc trc ché sau 2 ngay thi (%)
1 Nano Ag 10 46,25
2 Ché pham nhya dgu r_]ghe két hop nano bac 10 65.46

va chitosan
4 Déi chirng (BC) - 0,00
Ag@CS-dau nghé pC

Hinh 4. Kha ning (rc ché nam Colletotrichum spp. ctia ché pham trong 2 ngay thtr nghiém

KET LUAN

Trong nghién ctru nay, chung toi da t8i wu héa cac yéu tb cong nghé ty 1€ hoat chat/phu gia 3/1, nhiét do 40-45°C,
thoi gian phéi tron 45 phut va tbc d6 khuay 500 vong/phut dé tao ra ché pham sinh hoc véi thanh phan gém nano
bac 45%, chitosan 5%, dau nghé 25% va chéat phu gia 25%. Ché pham sinh hoc tao ra dang 16ng c6 mau vang do,
v&i cac déc tinh dé tan trong nuéc, ddng nhéat va cé do bén cao. Ché phadm nhwa dau két hop nano bac va chitosan
c6 hoat tinh ¢ ché ndm Colletotrichum spp. & ndng d6 10mg/L dat 65,466% sau 2 ngay th& nghiém. Ché pham
nhwa d3u két hop nano bac va chitosan tiép tuc dwoc danh gia & nghién ciru tiép theo & quy md ddng rudng trén
vuon bwdi Phic Trach tai huyén Heong Khé, tinh Ha Tinh.

Loi cam on: Cong trinh nay dwoc thyc hién véi si hé tro vé kinh phi ciia d@é tai nghién ciiu khoa hoc cdp tinh Ha Tinh nam
2021-2023.
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STUDY ON FABRICATION OF TUMERIC OLEORESIN COMBINATION
SILVER NANOPARTICLES BASED CHITOSAN AND EVALUATION OF ITS
IN VITRO ANTIFUNGAL ACTIVITY AGAINST Colletotrichum spp. CAUSES
OF ANTHRACNOSE IN ORANGE, GRAPEFRUIT

Cao Duc Danh**Le The Tam?%, Le Dang Quang?, Ho Dinh Quang?, Nguyen Cao Cuong?®, Cao Tien Trung?,
Le Thi Thu Hiep?, Tran Thi Phuong Chi?, Nguyen Thi Ha?* Duong Thi Ngan*

1Ha Tinh Department of Science and Technology

2Vinh University

3Institute of Tropical Engineering, Vietnam Academy of Science and Technology
“Ha Tinh Science and Technology Progress Application Center

SUMMARY

In this study, a bio-product of turmeric oleoresin combined with Ag-CS nanoparticles was prepared and evaluated
for its antifungal activity Colletotrichum spp. the main causative agent of anthracnose disease in oranges and
grapefruits. Technological factors including ingredients, additives, mixing ratios have been calculated and tested
to obtain products with the highest durability and dispersion. Experimental results obtained the optimal set of
parameters for production at pilot scale of 5 liters/batch with the ratio of active ingredients/additives = 3/1, the
optimal temperature for the mixing process is in the range of 40 - 45°C , stirring speed 500 rpm and mixing time
60 min. Conducted evaluation of antifungal activity against Colletotrichum spp. caused anthracnose disease on
citrus, the results showed that the obtained product had good antifungal activity, the inhibitory effect after 2 days
of testing was 65.46%.

Keywords: Silver nanoparticles, chitosan, turmeric oleoresin, anthracnose, citrus.

* Author for correspondence: Tel: +84-984412707; Email: saola43@gmail.com; tamlt@vinhuni.edu.vn
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