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TOM TAT

Vit liéu nano MgAl layered double hydroxides (LDH) gén anacardic acid (L-A) st dung lam thudc trir sau

sinh hoc, c6 tac dung diét 4u trang sau khoang Spodoptera litura. Nghién ctru ndy nhim danh gia anh huéng
clia vat liéu nano LDH, anacardic acid va phirc hop L-A trén sy ting truéng va phét trién cia cdy rau cai ngot,
su ton du hoat chit anacardic acid khi cdy rau cai ngot duoc xur ly bing phirc hop L-A trong 6 ngdy theo doi
bing phuong phap HPLC va doc tinh cip trén chudt thong qua gid tri LDso. Két qua cho thay, vat li¢u nano
LDH va phirc hop L-A khong anh hudng dén cac chi s6 sinh truong (chleu cao than, chleu dai re, trong lugng
tuoi, trong lugng kho) cia cdy cai ngot so véi ddi chimg ¢ liéu ding kién nghi dé diét 4u tring gay hai 0,148
mg/mL. Két qua xac dinh dgc tinh c?ip LDsq trén chudt cua anacardic acid 1a 2378,41 mg/kg thé trong, trong
khi véi lidu anacardic 1a 2553 mg/kg thé trong dugc géan 1én vat liéu nano LDH khong c6 con chudt nio chét
sau 9 ngay theo doi. Vay, khi anacardic acid duoc gén 1én vat liéu nano LDH thi d¢c tinh cua n6 giam. Déng
thoi két qua thir ngh1em ddc tinh cua vat liéu nano LDH trén chudt voi lwgng 6000 mg/kg khong c6 con nao
chet hodc ¢ biéu hién bit thuong trong thoi gian khao sat. Diédu ‘nay chung to LDH va L-A khong gdy doc tinh
cép trén chudt thi nghiém. O thi nghiém dénh gi4 ton du hoat chit AnAc trén cdy rau sau 6 ngay xir 1y, ndng do
AnAc trén cay rau giam tur 40,6 mg/kg con 15,7 mg/kg rau. Vay vat liéu nano LDH, AnAc va phuc hop L-A 1a
cac dbi twong co tiém ning dé ung dung an toan trong ndng nghiép.

Tir khéa: An toan sinh hoc, Anacardic acid, MgAl layered double hydroxides, phitc hop L-A, ton dir hoat chét

MO DAU
Layered double hydroxides (LDH) thudc nhom
¢6 tén goi la khodng ion 4m. Cong thirc hoa hoc téng
quat cua LDH ¢6 dang [M", M"(OH),]" [An
lxn-yYH20, trong do M" 14 ion kim loai hoa tri 2 nhu:
Mg2+, Ca*", zn*"... M"™ 12 ion kim loai hoa tri 3 nhu
A, Fe*', Cr*'... va A™ 1a ion am nhu: CI,, CO5%,
NOs'... nhitng ion am nay hién dién ¢ giita cac 16p
vat liéu mang tinh thé, gia tri ciia x 1a ty 1 phéan tir
cua M2+/(M2+ + M3+) va thuong trong khoang 0,2 -
0,33. LDH c6 thé dugc tong hop hodc c6 ngudn gdc
tir ty nhién. Hién nay, LDH dugc ing dung rong rai
trong sinh hoc, y - duwgc nhung chi cé vai nghién ctru
tng dung phat trién dé lam chit mang phan bon,
thudc trir sdu, chét kich thich sinh truong thyc vat va
lam thurc an chan nudi (Lakraimi ez al., 2000). Cac
tng dung nay mang lai nhiéu loi ich nhu it doc cho
nguoi va déng vat mau néng, d& phan hiy, giam lidu
lwong nhung tang hiéu qua st dung cia cac loai

phan, thude. Tir do, viée st dung céc loai phan bén
va thudc trir sau, trir o hiéu qua hon giam thiéu
duogc tac hai cua ching dén méi truong va ngudi st
dung (Frunza ef al., 2007; Oancea et al., 2010). Vi
thé, viéc két hop gitta LDH va hoat chét ty nhién co
kha ning kiém soat dich hai ¢ thé 1a giai phap thay
thé higu quéa cho cac loai thudc bao vé thuc vét hoa
hoc hién nay (Olanrewaju et al., 2000).

Anacardic acid (AnAc) hay 2-hydroxy-6-
alkybenzoic acid ¢ cdu tao 1a mot gbe phenol lién két
vi 1 nhom carboxyl, cac dong dang AnAc khac nhau
& chiéu dai chudi alkyl tir 15 dén 17 carbon véi 0 - 3
ndi d6i. AnAc dugc tim théy trong mat s6 ho thuc vat
nhu Anacardiaceae, Geraniaceae, Ginkgoaceae va
mot s& ho khac. Cac nghién ciru vé AnAc hién nay
trén thé giéi thuong sir dung 2 ngudn AnAc tir ciy
phong lit va dau vo hat diéu. O Viét Nam, AnAc dugc
tach chiét tir dau vo hat diéu, mot phu phé phim cua
nganh cong nghiép ché bién hat diéu.
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AnAc dugc nghién cru tng dung trong sinh hoc
nho hoat tinh khang oxy hoa, e ché hoat dong cua
enzyme, khang ung thu, nim, vi khuin, nguyén sinh
vt va con trung gy hai. Dau vo hat didu (CNSL)
duoc st dung rong rdi trong y hoc dan gian Brazil, An
Do va chau Phi dé didu tri viém nhidm, bénh duong
tiéu hoa va cao huyét ap (Mota et al., 1985), hay duoc
nghién ctru kha ning khéng bénh nhidm tring huyét
gdy ra do su phoi nhiém cao véi lipopoly-saccharide
(Olajide et al., 2004). Tuong ty, Konan va dong tac
gia (2007) lay AnAc chiét xuit tir 14 cay didu dé wc
ché ton thuong da day chudt cai gdy ra do
HCl/ethanol. Nghién ctru nay ciing cho thiy, AnAc
khong gy doc cap tinh trén chudt voi lidu diéu tri
2000 mg/kg thé trong. Theo mot nghién ctru khac ctia
Carvalho va dong tac gia (2011), lidu gdy chét cép
tinh t6i thiéu (MIC) ctia AnAc trén chudt BALB/c cao
hon 2000 mg/kg, va & liéu nay khong c6 bét ky triéu
chimg nhim doc cap tinh nao. Trong thi nghiém doc
tinh ban cép, lidu gay chét cip tinh tdi da (MAC) clia
AnAc & chudt cai 1a 600 téi 1000 mg/kg din dén giam
ndng d6 hematocrit, hemoglobin va ting ndng do ure.
Nghién ctru ndy ciing khing dinh, AnAc khong c6 tac
dung gy dot bién.

Két qua thir nghiém hiéu lyc diét du tring siu
khoang Spodopter litura cua phirc hop L-A véi lidu
0,148 mg/mL dat 60% (sau 6 ngay) va 92,75 % (sau 9
ngay thi nghiém) (Nguyen et al., 2014). Vi thé danh gia
tinh an toan ciia LDH, va L-A 13 viéc can thiét dé biét
duge doc tinh cua ché phém va xac dinh dugc ngudng
an toan cho nguoi va dong vat mau néng khi sir dung
cho céc loai rau an 1a. Trong bao cdo nay, chung toi
danh gia sy anh huong cta phirc hop L-A dbi véi sy
sinh trudng cua cay cai ngot. Su ton du hoat chit AnAc
trong 14 rau dugc theo ddi tir 0 tdi 6 ngay va doc tinh
cp trén chudt dugce x4c dinh thong qua gié tri LD, cia
MgAl LDH, AnAc va ché pham L-A.

VAT LIEU VA PHUONG PHAP
Vit liéu

Hat nano MgAl LDH, va L-A dugc cung cip boi
nhoém nghién ctru Phong Cdc chat c6 hoat tinh sinh
hoc, Vién Sinh hoc nhiét d&i. Chudt nhat trang cai
trong lugng 25-26 g, dugc mua & Vién Pasteur TP.
Ho Chi Minh.
Phuong phap nghién ciu

Anh hwéng ciia L-A Ién sw phdt trién, sinh truéng
cua cdy cdi ngot

B6 tri thi nghiém: Thi nghiém gdm hai nghiém
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thirc ddi ching (phun nudc) va nghiém thie xir 1y
bing ché phim L-A (ndng d6 AnAc la 0,148
mg/mL) 1én cay rau cdi ngot & 17, 23 va 31 ngay sau
khi cay. M01 nghiém thirc dugc phun xur 1y trén dién
tich 4 m’ rau trdong ngoai vuon mat do 25 - 30
cay/m?, 3 1an lap lai, 5 ngay sau khi xir 1y tién hanh
quan sat, thu s6 liéu ctia 30 cdy theo phuong phéap 5
diém trén duong chéo goc mdi diém 6 cay. Chi tiéu
theo ddi 1a chidu cao than, chiéu dai ré, trong lugng
tuoi, trong lugng khé va ham lugng chlorophyll tong
(phuong phap Arnon 1949).

Ddnh gid ham lwgng AnAc ton dw trén rau

Thi nghiém dugc b tri theo khéi ngau nhién, 03
lan 1p lai gdbm 07 cong thirc 1a thoi gian theo doi
tinh bang ngay. Ché phdm L-A ndng d¢ 0,148 mg/ml
AnAc dugc xur 1y trén 03 cay cai ngot 17 ngay tudi.
Ngay sau khi phun thu mau phan tich cho thoi diém
0 ngay, sau d6 diing 24h cac ngay ké tiép s& thu mau
cho ngay thir 1 cho dén ngay thir 6. Pinh lugng L-A
trén 14 cay rau cai ngot dua trén sy danh gia vé ham
lugng AnAc bang phuong phap HPLC véi chit
chudn 13 AnAc n=0 (Sigma), ndng d¢ 5 ppm.

Ddnh gid djc tinh cip ciia L-A trén chugt

Thi nghiém nham danh gia dgc tinh cdp ctia ché
phim L-A va AnAc thong qua gia tri LDso tir d6 dua
ra khuyen cdo vé& d6 doc va liu sir dung cua ché
pham.

Dbi tugng nghién ctru 1 chudt nhét tring cai
Swiss khoé manh, khoi Iugng trung binh 25-26 g,
dugc mua ¢ Vién Pasteur TP. HCM.

Thi nghiém duoc b tri ngau nhién véi 7 nghiém
thirc va 1 nghiém thirc d6i chimg, mdi nghiém thirc
gdm 10 cé thé chudt. Nghiém thirc dbi ching ubng
nudc cit, nghiém thirc thir nghiém AnAc chudt uéng
dung dich AnAc & cac lidu 1a 500 mg/kg, 1000
mg/kg, 2000 mg/kg va 4000 mg/kg thé trong, mot
nghiém thirc cho chudt udng LDH liéu 6000 mg/kg
thé trong, hai nghiém thirc cho chudt uéng L-A lidu
AnAc 1d 1379 mg/kg thé trong (88,9 mg LDH) va
2553 mg/kg thé trong (164,7 mg LDH).

Quan sat, ghi nhan biéu hién cia chudt bi chét,
sO lugng chudt chét trong cac nghiém thirc trong 9
ngay dé x4c dinh gia tri LDs, qua d6 budce dau danh
gi4 kha niang gay doc tinh cép ctia L-A va AnAc.

Gié tri LDs, dugc xac dinh bang phuong phap
Trimmed Spearman Karber (Hamilton, 1977) trén
phin mém Microsoft Excel 2010. Pudng cong su
song dugc thuc hién bang phuong phip wéc lugng
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Kapplan-Maier va so sanh khac biét gitra cac nhom
dugc phan tich théng ké bang phuong phap Log-rank
(Mantel-Cox) Test trén phan mém thng ké sinh hoc
GraphPad Prism 5.

KET QUA VA THAO LUAN

Anh huwéng cia L-A 1én sy sinh trwéng va phat
trién cla rau cai ngot.

Két qua tir Hinh 1, 2, 3 cho thdy, khong co su
khac biét dang ké giira cac chi tiéu nong hoc cia
nghiém thirc d6i chimg va xir Iy ché phim L-A sau 3
lan xtr 1y. Budc dau c6 thé két luan ché pham khong
anh huong dén sy sinh truong va phat trién cia cay
rau cai. Két qua nay ciing tvong dong voi Oancea va

w
<

(A)
B Chiéu dai ré
Chiéu cao than

N
<

Chiéu dai r&/than (cm)
>

0 >
DC L-A

S
g0 ©)
§ -1 Chlorophyll a
Z | Chlorophyll b _
£ [l Chlorophyll a+b M
S
=
‘Ec.
g
< )
= DC LA DC LA DC LA

ddng tac gia (2010) trong thir nghiém anh hudng cia
LDH dén sy sinh truong ctia cdy bap. Tham chi LDH
con c6 kha nang kich thich sy phat trién vé chiéu cao
va ham lugng chlorophyll ciia cdy bap nhat 1a ham
lwong Chla. Két qua nghién ciru ctia Chiriac va dong
tac gia (2008) thi cho rang hat nano MgAl LDH gitip
cdy tang cudng hp thu nudc, phan bén do d6 co tac
dung trong su ting truong ciia mam hat ca chua. Do
Mg 1a mét loai kim loai thiét yéu trong dinh dudng
cua thuc vat nén né c6 thé hd trg su phat trién cia
mam cay. Két qua nghién ctru ciia chung toi khi xir
1y hat nano FeAl LDH trén cdy lia Jasmin 85 cling
cho théy, cay laa dwoc xir 1y hat nano FeAl LDH c6
cac chi tiéu sinh truong khong nhitng binh thudng
ma con c¢6 phan manh hon so véi cdy ddi chimg
(Nguyen et al., 2013).
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Hinh 1. Biéu db so sanh &nh hudng cia L-A dén sw phat
trién cla chleu dai ré, chiéu cao than (A), trong lwong tuoi,
kho (B) va ndng dd chlorophyll (C) ctia cay cai dot 1. Thanh
sai sb 1a gia tri trung binh = SEM véi p < 0,05. Mi nghiém
thtre do trén 30 cay, 3 1an 13p lai.
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Ddnh gid ham lwong AnAc ton duw trén rau cii ngot

Sau 6 ngay xir Iy ché pham 1én cay rau cai ngot,
ham lugng AnAc giam dan theo thoi gian tir ngay
sau khi phun phuc hgp L-A (0 ngay) cho téi ngay
thir 6 ndng do da giam tir 40,6 mg/kg xubng con 15,7
mg/kg 14 rau cai tuoi, giam tuong duong 61%. Co su
giam dan ham lugng hoat chat chita AnAc trén cay
rau cai ngot theo thoi gian, tbc d¢ giam cham va
twong d6i 6n dinh (Hinh 4). Theo Carvalho va dong
tac gia (2011) khi nghién ctru doc tinh cdp va ban
truong dién ciia AnAc trén chudt cho théy, gia tri
LDs, cao hon 2000 mg/kg thé trong va doc tinh ban
truong dién (sau 30 ngay theo ddi) ¢ lidu thip hon
300 mg/kg khong gy ra bat ky sy thay ddi nao & cac
chi tiéu sinh héa va mau. Pong thoi AnAc ciing
khong gay d6t bién, tham chi AnAc con ¢ dugc tinh
t6t va an toan dé ing dung in vivo. Vay vdi ndng do
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Hinh 2. Biéu d6 so sanh anh hwéng ctia L-A dén sy phat
trién cla chleu dai ré, chiéu cao than (A), trong lwong twoi,
kho (B) va ndng dd chlorophyll (C) ctia cay cai dot 2. Thanh
sai sb la gia tri trung binh + SEM véi p < 0,05. Méi nghiém
thtre do trén 30 cay, 3 1an 13p lai.

AnAc 40,6 mg/kg rau tuoi ngay sau khi phun xu ly
va 15,7 mg/kg rau tuoi sau 6 ngay phun xu ly la
ndng do thap va an toan de co thé sir dung. Ngoai ra,
cac quy dinh ctia Bo Y té vé& ham lugng du luong
AnAc trén rau hay thyc phim chua c6 thé do chua c6
moét loai thudc BVTV nao st dung hoat chét 1a
AnAc.

Ddnh gia doc tinh ciia L-A trén chujt

DPuong cong su séng cua chudt khi cho udng
AnAc tach chiét tir CNSL trong vong 9 ngay duoc
biéu dién & Hinh 5. Chudt chét nhanh va nhiéu hon
khi gia tang lidu lvong AnAc. Nhitng chudt bi chét
thuong co biéu hién khong an, khong uéng, it di
chuyén va trong luong co the giam nhanh (t6i da 2
g/ngay). Nhitng con con song sau 9 ngdy co biéu
hién binh thudng trong dn ubng va ting can (it nhat 3
g/tudn)
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Hinh 4. Ham Iu’cypg AnAc c6 trén |a rau céi ngot Brassica
integrifolia ttr 0 dén 6 ngay sau khi xtr ly L-A.

Gia tri LDso ciia AnAc tach chiét tr CNSL thu
dugc sau thi nghiém la 2378,41 mg/kg (gioi han trén
la 7244,0 mg/kg va gioi han dudi 1a 1999,1 mg/kg).
Két qua nay phi hop véi nghién ctru ctia Carvalho va
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Hinh 3. Biéu dd so sanh &nh huéng cla L-A dén sw phat
trién cla chleu dai ré, chiéu cao than (A), trong lwong twoi,
khé (B) va ndng dd chlorophyll (C) ctia cay cai dot 3. Thanh
sai sb la gia tri trung binh + SEM véi p < 0,05. Méi nghiém
thtre do trén 30 cay, 3 1&n 13p lai.

ddng tac gia (2011) khi cho thdy gia tri LDs, cua
AnAc trén chudt Balb/c cao hon 2000 mg/kg. Theo
“The Globally Harmonized System of Classification
and Labelling of Chemicals (GHS)” cua
Occupational Safety and Health Administration
(OSHA) (M), va to chitc WHO, ngudn AnAc tich
chiét tir CNSL trong thi nghiém nay thuc nhom doc
it (2000 — 5000 mg/kg) khi thir nghiém trén chudt
bing dudng udng.

Khi thtr nghiém dgc tinh cép cua hat nano LDH
& lidu 6000 mg/kg, khong c6 chudt nao bi chét hodc
¢6 biéu hién bat thuong trong sudt thoi gian khao sat.
Luong LDH dung trong thi nghiém nay vuot ngudng
gidi han xac dinh tinh déc ctua hoa chét theo GHS
(5000 mg/kg). Piéu nay ching to hat LDH khong
gdy doc tinh cp va an toan cho dong vat dung trong
thi nghiém. Theo Oh va ddng tac gia (2006) khi
nghién ctru djc tinh cia MgAl LDH trén nguyén bao
soi clia ngudi va té bao u xuong 4c tinh trong diéu
kién phong thi nghiém nhén thiy MgAl LDH khong
gdy anh huong 1én céc té bao thi nghiém.
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2,5% (500 mg/kg)
5% (1000 mg/kg)

10% (2000 mg/kg)
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Hinh 5. Budng cong sy sdng cla chudt sau khi cho uéng dich
chtra AnAc. N = 10 con/nhém. Sy khac biét dat dwoc gilra cac
dwdng cong & p = 0,0289 theo phwong phap Log-rank (Mantel-

Cox) Test.

Két qua & hinh 6 cho thdy, khi thir nghiém doc
tinh cdp trén chudt cua phic hop L-A & lidu AnAc
tuong ng voi 1379 mg/kg va 2553 mg/kg, khong c6
bat ky chudt nao chét, hon thé nita tét ca chuot déu
biéu hién n udng va di chuyén binh thuong. O
nghiém thirc AnAc dang tu do, lidu 500 mg/kg va
1000 mg/kg c6 kha nang gdy doc tuwong ung 20 —
30% chuét thi nghiém (Hinh 5), trong khi AnAc khi
dugc mang trén hat LDH khong gdy chét chudt &
liéu 2553 mg/kg. Pidu niay ching to6 AnAc bi giam
ddc tinh cép ddi voi chudt khi né duge mang hat
nano LDH.

KET LUAN

Két qua nghién ciru cho thdy, ché phim L-A
khong anh huong dén sinh truéng cia rau cai ngot
nén an toan trong san xuét. Ngay tai thoi diém phun,
ham luong AnAc ton du trén 14 1a 40,6 mg/kg rau cai
tuoi, rat nho so véi gia tri LDs, trén chudt. Vay véi
lidu st dung dé phong trir sau hai trén cay rau thi che
phim L-A an toan cho ngudi sir dung. Tuy nhién cin
¢6 thém danh gia doc tinh khac trén cac ddi twong
khac nhau dé danh gia chinh x4c muc d6 an toan cia
ché phdm L-A.

Loi cam on: Xin chdn thanh cam on Vién Sinh hoc
nhiét doi. Pdac biét ~cdm on So Khoa ﬁoc va Cong
nghé TP. HCM da ho tro kinh phi cho dé tai nay.
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324

Nguyén Thi Nhu Quynh et al.

100
__ 80-
2
= 60+
R LDHs 6000mg/kg
L 407 LDHs-AnAc 1379mglkg
T o0l LDHs-AnAc 2553 mg/kg
¥ AnAc 1000mg/kg
0 T T T T 1
0 2 4 6 8 10

Thoi gian (ngay)

Hinh 6. Buwdng cong sw sdng ctia chudt sau khi cho udng
dich chtra LDH, LDH- AnAc 1379 mg/kg; L-A 2553
mg/kg; va AnAc 1000 mg/kg. N = 10 con/nhém. S khac
biét dat dwoc gilba cac dwong cong & p = 0,0289 theo
phwong phap Log-rank (Mantel-Cox) Test.
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BIOSAFETY ASSESSMENT OF MgAl LDH-ANACARDIC ACID COMPLEX ON SWEET
MUSTARD (BRASSICA INTEGRIFOLIA) AND MICE

Nguyen Thi Nhu Quynh', Le Thi Van Anh', Nguyen Huu Hung’, Hua Quyet Chien', Nguyen Tien

Thang2

Institute of Tropical Biology, Vietnam Academy of Science and Technology

’Nguyen Tat Thanh University

SUMMARY

MgAl layered double hydroxides adsorbed anacardic acid (L-A complex) nanomateial used as a biological
pesticide, could kill cutworms larvae (Spodoptera litura). This study assessed the effect of the MgAl layered
double hydroxides, anacardic acid, and L-A complex on growth and development of sweet mustard trees, their
toxicity on mice and the anacardic acid substance residues of L-A complex on sweet mustard trees (Brassica
integrifolia) using HPLC method. The results showed that the MgAl layered double hydroxides and L-A
complex did not affect the growth indexes including body height, root length, fresh weight, dry weight and
chlorophyll concentrations of sweet mustard when killing larvae dose of 0,148 mg/mL was applied to the
plants. The toxicity evaluation on mice indicated LDs, values of anacardic acid was 2378,41 mg/kg body
weight, while no mice died from using L-A complex with anacardic acid concentration of 2553 mg/kg body
weight. These results indicated that the toxicity of anacardic acid was reduced as using anacardic acid with
MgAl layered double hydroxides in comparison with using anacardic acid alone. In testing the toxicity of free
LDH, at dose applying on mice 6000 mg/kg body weight, no death mice or any abnormal behaviors of them
was recorded. The result also showed that the anacardic acid residues in mustard leaves decreased from 40,6
mg/kg to 15,7 mg/kg leaves after 6 days. Therefore, all the results indicated that LDH, anacardic acid and L-A
complex had no acute toxicity in mice and negative effect on growth and development of mustard plant.
Prospectively, anacardic acid and L-A complex can be used as biological pesticides and safety materials in

agriculture.

Keywords: Anacardic acid, biological safety, MgAl layered double hydroxides, L-A complex, substance

residues.
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