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ABSTRACT

Anacardium occidentale is a typical plant species in tropical countries, including Vietnam. Its nut
shell extracts possess biological effects, such as larviciding. Solvent extracts of the nut shell of this
plant were reported to contain 62.9% anacardic acid (AA). However, AA is a liquid mixture of
four compounds, differentiating by the hydrophobicity of side chains, making it water-insoluble.
In this study, we aim to overcome this drawback by converting AA into a sodium salt, which exists
in anionic condition, and then combine with ethanol extract of lime peel to create a new pellet
product (MCA) to evaluate the ovicidal and repellent activities against Aedes mosquitoes at their
breeding grounds. The results showed that the efficiency of yielding salt form from the AA liquid
extract was 96%, which was then mixed with lime peel extract and additives ata 2 : 1 : 7 ratio to
produce MCA pellets. The formulation demonstrated egg hatch inhibition upon Ae. aegypti (82.9%)
and Ae. albopictus (90.6%) at 50 ppm, compared to the negative control (P<0.05) and compared
to azadirachtin (positive control) (P>0.05). Similarly, at the same concentration, MCA exhibited
68.5% and 78.1% repellent activities toward Ae. albopictus and Ae. aegypti from the breeding site,
respectively, which differed significantly (P<0.05) compared to negative controls. The above results
indicated that MCA promises an environmentally friendly new formulation with the potential to
manage several dangerous disease-carrying mosquito species.

Keywords: Anacardium occidentale, MCA formulation, oviposition deterrence, ovicidal activity.
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TOM TAT

Loai Anacardium Occidentale phd bién & nhidu nudce trong d6 c6 Viét Nam. Chiét xuét vo hat ciia no
¢6 tac dung diét au tring ciia mudi truyén bénh, khi chiét xuat bang dung méi cho thdy c6 chira 62,9%
axit anacardic (AA). Tuy nhién, AA 12 hdn hop 1ong ctia bdn hop chét boi mirc d khong bio hoa cua
chudi bén ky nudc nén kho tan. Trong nghién ctru ndy, chung t6i khic phuc nhuoc diém nay bang cach
chuyén d6i AA thanh trang thai mudi voi natri, dé tan trong nudc va ton tai & dang anion rdi cho phdi
hop véi chiét xuat ethanol vo chanh tao cong thirc méi (MCA) nham danh gia hoat dong diét tring va
xua mudi Aedes khoi noi dé trimg. Két qua chi ra rang tir dang 1ong ctia AA sau khi tach chiét tao nén
dang mudi AA dat hiéu suit 86%, khi phéi tron véi cao vé chanh cung phu gia vai ti 1€ 2:1:7 tao vién
MCA d trc ché duoc sy nd ciia trimg dbi v6i Ae. aegypti (82,9%) va Ae.albopictus (90,6%) & lidu 10
ppm, so voi chiing am c6 P<0,05 va so v6i chung duong (Azadirachtin) voi P>0,05. Tuong tu, khi &
cling néng d6, MCA d thé hién hoat tinh xua Ae. albopictus va Ae. aegypti khoi noi dé trimg lan lugt 1a
68.5% va 78.1% déu c6 y nghia thong ké (P<0.05) so véi chimg am. Két qua trén da thé hién, cong thirc
MCA htra hen 1a mot ché pham than thién véi méi truong, ¢6 tiém nang kiém soat mudi truyén bénh.

Tuwr khoa: Cong thiic MCA, xua mudi dé trimg, Uc ché tring no, Anacardium Occidentale.

DAT VAN PE phé bién & Brazil, An D¢, Viét Nam. .. (Mazzetto et al.,
2008). V6 hat didu (VD) tiét ra mot chét long duge goi

Loai Anacardium Occidentale (Anacardiaceae) dugc 1a dau vé. Chat ndy 1a mot ngudn tu nhién cia cac hop
tim thay ¢ cac vung nhiét dgi trén toan thé gidi. N6 chat phenol gép phan chong oxy hoa (Andrade et al.,
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Email address: whitelily109@gmail.com
Dién thoai: (+84) 914 730 099
https://doi.org/10.52163/yhc.v63i3.324

N

16


Prinect Color Editor
Page is color controlled with Prinect Color Editor 4.0.55
Copyright 2008 Heidelberger Druckmaschinen AG
http://www.heidelberg.com

You can view actual document colors and color spaces, with the free Color Editor (Viewer), a Plug-In from the Prinect PDF Toolbox. Please request a PDF Toolbox CD from your local Heidelberg office in order to install it on your computer.

Applied Color Management Settings:
Output Intent (Press Profile): GrayCoated_hdm.icc

RGB Image:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

RGB Graphic:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

CMYK Image:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

CMYK Graphic:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

Device Independent RGB/Lab Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent RGB/Lab Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Turn R=G=B (Tolerance 0.5%) Graphic into Gray: yes

Turn C=M=Y,K=0 (Tolerance 0.1%) Graphic into Gray: no
CMM for overprinting CMYK graphic: no
Gray Image: Apply CMYK Profile: no
Gray Graphic: Apply CMYK Profile: no
Treat Calibrated RGB as Device RGB: no
Treat Calibrated Gray as Device Gray: yes
Remove embedded non-CMYK Profiles: no
Remove embedded CMYK Profiles: yes

Applied Miscellaneous Settings:
Colors to knockout: yes
Gray to knockout: yes
Pure black to overprint: no
Turn Overprint CMYK White to Knockout: yes
Turn Overprinting Device Gray to K: no
CMYK Overprint mode: set to OPM1 if not set
Create "All" from 4x100% CMYK: no
Delete "All" Colors: no
Convert "All" to K: no



PTK. Hue et al. / Vietnam Journal of Community Medicine, Vol 63, No 3 (2022) 15-20

2011), diét 4u trung (Mukhopadhyay et al., 2010), va
cac tac dung khong gy doc cho té bao nhan so (George
and R. Kuttan, 1997) va té bao nhan thuc (Rojas 2006).
Chat 1ong nay khi duoc chiét xuit bang dung méi co
62,9% anacardic acid (AA), ddy 1a mot chit quan trong,
¢ mui thom, trc ché enzyme acetylcholinesterase, co
tac dung diét con trung (Morais et al., 2017). AA 1a mét
hén hop 1ong ctia bén hop chat boi mirc d khong bao
hoa ctia chudi bén ky nuéc nén khé tan va khé ung
dung vao cong nghé san xuit cac ché pham sinh hoc
c6 gia tri. Vi nhitng 1i do trén, ching t6i da khic phuyc
nhuoc diém nay bang cach chuyén doi AA thanh trang
thai mudi v6i natri, dé tan trong nuéc va ton tai & dang
anion 161 phdi hogp véi chiét xuat ethanol vo Chanh ta
(Citrus aurantifolia) d tao ché pham tién loi. Chanh
ta la loai thao duogc nho, c¢6 chira 70,37% Limonene
(LM),...(Russo et al., 2015) & v6 qua non (Huang et al.,
2019) hay vt bo 1am rac thai. LM vira tao mui thom
vira ¢6 tac dung xua mudi (Klimek et al., 2020).

2. POITUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twgng nghién ciru

V6 thai hat ciy Piéu (VD) va vo qua Chanh (VC), thu
hoi hoat chat AA chuyén do6i thanh nguyén li€u thuan
lgi dé tao cong thue MCA.

2.2. Dia diém va pham vi nghién ciru

Vién Han lam Khoa hoc va Cong nghé Viét Nam; Vién
Nghién ctru Strc khoé va Phat trién Gido duc Tay Nguyén.

2.3. Phuwong phap nghién ciru
2.3.1. Phwong phap tao mudi natri anacardat

AA thu hdi sau khi tach chiét (Phung Thi Kim Hué va
CS., 2021), tién hanh tao mubi bang cach lay 100 g AA
cho vao binh cu dung tich 10 lit, hoa tan bang 200 mL
CH2CI2 va khudy déu bing may khudy tir khoang 15
phut; trong khi khudy thém 24,6 g natri hidroxit, sau khi
cac phan tng xay ra 200 mL nu6c duge thém va khudy
déu, diéu chinh d¢ pH dén trung tinh, 1am bay hoi trong
chan khong thu duoc 86 gam mudi natri anacardat (hiéu
suét 86%), dang két tinh.

Lay 1 kg mau bot VC nap vao binh cau 20 lit, cho vao
10 1it dung moi EtOH 95%, dun & 40°C trong 3h, loc
ct loai dung méi dugc cao chiét 1an 1. Ba thu dugc cho
chiét 2 1an nira, g0p lai thu dugc 4,01 gam cao chiét VC
chura 0,5g limonene (Phung Thi Kim Hué va CS., 2021).

Str dung phuong phap GC-MS va HPLC dinh luong
AA va LM trong chiét xuat thu dugc. St dung phuong
phéap cdng hudng hat nhan xac dinh phd proton va pho

carbon qua may quang phd NMR bién doi Fourier ciia
AVANCE 1II 500 MHz d¢ nhan dang hop chat AA.

2.3.2. Phuong phap ché tao cong thire MCA
2.3.2. Phwong phap ché tao cong thirc MCA

Cong thire MCA dugc phdi tron tir mubi AA, chiét xuat
ethanol VC va phu gia v6i ti 1& (2: 1: 7). AA thu dugc
dem hoa tan rdi cho khudy tron cung cao chiét VC da
dugc hoa trong ethanol vao khudy déu, bo sung hdn
hop phu gia va lam kho bang hoi lanh ddng thoi dap
nén tao vién MCA. Ding GC-MS dé xac dinh lugng
cac hoat chét trong cong thirc MCA.

2.3.3. Phuwong phap danh gia hiéu qua ctia cong
thie MCA

- Thir nghi¢m kha niing xua mudi dé trirng khéi 6
nudc cia MCA

Bo gay Ade. aegypti va Ae. albopictus dugc thu thap tr
thuc dia tai huyén Chu Puh va TP. Pleiku tinh Gia Lai
va duoc nudi & LAB trong diéu kién 28 + 1°C (T), d6
4m tuong ddi 70-75% (RH); quang chu ky 11 + 0,5 gior
dé thu mudi. Panh gia hoat tinh xua mudi cia MCA
theo phuong phép cua Rajkumar (Rajkumar et al.,
2002) c6 hiéu chinh cho phu hop. Mudi cai de. aegypti
va Ae.albopictus (10 ngay tudi, 2 ngay sau khi cho n
mau) dugce chuyén sang cac long rleng (45 cm x 45
cm x 45 cm) lam bang ludi chéng mudi. Trong mdi
1ong, cac coc nhua chira 200 mL nudc dugc dat & cac
goc dbi dién; mot cbe duoce xur ly bémg MCA cho mot
ndng do, mot cde duoc sir dung dé kiém ching duorng
(Azadlrachtm 1a mét 10a1 thudc diét con trung c6 nguon
goc tur thyc vat), va cde con lai dung dé kiém chirng am.
Céc ndng do duoc sir dung 1a 5 ppm, 10 ppm, 15 ppm
va 20 ppm, lap lai 3 lan. Sau 72 gio, dém trimg dudi
kinh hlen vi (Su et al. 1998) va ghi lai so lwong trirng
ma mu01 dé ra trong mdi coc. Ty 1¢ mudi dé tring cho
mdi nong d tinh theo cong thirc sau:

o . N_-N
h.IA(ha nang xuaornuin T 100 (%)
iéu qua (ER) (%) =
VG6iN,_ la s6 lugng trimg trong 16 ddi chimg va N, la s0
trang trong 16 thuc nghiém.

- Thir nghiém kha ning wc ché trimg né thanh du
trung cia ché pham Mc

Hoat dong diét trimg mudi Aedes dugc nghién ctru theo
phuong phéap cua Elango c6 hiéu chinh (Elango et al.,
2009). Mot cbe dung nude khong c6 MCA duge ding
lam kiém soat am. Azadirachtin duoc sir dung lam dbi
chimg duong dé so sanh véi 5 1an 1ap lai. Sau 120 gio
xtr Iy, trimg duoc sang qua vai muslin, rira k¥, va dém
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dusi kinh hién vi dé dénh gié ty 1& chét véi cong thirc
nhu sau:
S6 luong tring
Hoat tinh Grc ché chua no
trimg n¢ (EC) =

T x 100 (%)
Tong s6 trung
duoc dua vao
2.4. Phin tich thong ké

Céc s6 liéu dugc phan tich, xir Iy qua phan mém Excel

2010. Kiém dinh bang test thong ké.

3. KET QUA NGHIEN CUU

3.1. Cong thire MCA

Phdi tron AA, chiét xuit VC va phu gia véi ti 16 2: 1: 7
thu dugc cong thitc MCA c6 dang bot nén thanh vién
c6 trong lugng 500 mg.

Hinh 3.1. Sic ki d6 GC-MS céng thive MCA (trdi); Phén tich séic ki anacardic acid trong MCA (phdi)

1\11_02_2021\MCA _1 11/02/2021 08:31:29 AM
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Phan tich sic ki @ GS-MS va HPLC (Hinh 3.1) cac hoat chit trong MCA xéc dinh thiy ¢6 20.15% AA va 0.86%

LM (Béng 3.1).

Bing 3.1. Ti I¢ cdc hoat chit AA va LM c6 chira trong MCA

STT Thanh phin hoat chit Ti 1§ Két qua
1 Anacardic acid % 20,15
2 Limonene % 0,86

Khi & trang thai mudi véi natri, thi tan trong nuéc va
ton tai & dang anion. Nghién ctru trude day (Phung Thi
Kim Hué va CS., 2021) d3 tao ché phim HKM chua
AA va LM da cho hiéu lyc diét bo gay voi IC | = 68
ppm nhung phai dung dung mdi la ethanol dé hoa tan
nén san pham & dang 1ong, trong nghién ctru nay, AA
duoc két tinh dudi dang mudi Na nén dé tao san pham
va thuan lgi hon khi st dung.

3.2. Hiéu qua kiém soat mudi Aedes ctia cong thie MCA

3.2.1. Kha niing ngiin chin mudi Aedes dé trirg vio
0 nwée cua cong thirce MCA

MCA c6 hoat tinh ngan chan sy sinh san 6 cac néng do
duogc thir nghiém chdng lai con cai loai Ae. albopictus
va Ae. aegypti (Bang 3.1). So véi dbi chimg 4m, & ndng
d6 20 ppm, MCA di tac dong dén 2 loai Ae. albopictus
va Ae. aegypti trong thi nghiém nay 14 cao nhat, dbi
vOi loai Ae. aegypti ghi nhan 1a 78.9 % va loai Ae.
albopictus 1a 88.0% (p<0.05).

Bdng 3.2. % hoat tinh ngin chén sw sinh sin méu tic dpng chong lai mudi cdi trung thanh Ae. Aegypti

Miu 2.5ppm S5ppm 10ppm 20ppm

MCA 39.9 + 2.79 44.6* £2.61 66.4* £ 1.45 78.9**+ 1.62
Poi chirng Am 2.67 £ 2.14 2.81 + 1.48 480 =+ 1.87 465 + 1.85
Cao v6 chanh 6.59 £ 242 26.7+ 245 50.5% + 1.39 66.9*% £ 1.70
Anacardic acid 3.99 £ 2.10 481+ 1.32 9.80 =+ 1.55 9.80 =+ 1.45
Azadirachtin 59.7*%+ 1.18 59.9* £ 1.12 73.6% £ 4.65 80.5**+ 1.49
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+dé léch chudn (SD) ciia nam lan Idp lai; ppm = phan
triéu * mirc y nghia thong ke, p <0,05; * * mirc y nghia
thong ké, p <0,01.

Azadirachtin (20ppm) cho hoat tinh xua dudi 2 loai
mudi trén 1a 80.5 % (de. aegypti) va 78.7% (de.
albopictus) khong thé hién su khac biét thong ké so véi
MCA ¢ ciing ndng do.

Bing 3.3. % hoat tinh ngén chén sw sinh sin méu tic dpng chéong lai mudi cdi trwéng thanh Ae.albopictus

MAiu 2.5ppm Sppm 10ppm 20ppm
MCA 52.8+52 59.6* £2.9 71.6* + 1.48 88.0** £ 1.34
Doi chirg Am 3.06+£2.3 0.87 £1.51 0.86 =+ 1.78 0.78 + 1.09
Cao v6 chanh 19.0+2.8 39.2% £23 62.9% + 3.45 75.6%+ 1.39
Anacardic acid 498+23 490+22 9.80 =+ 3.74 890 + 1.25
Azadirachtin 30.3*%£2.2 51.6%+1.3 73.6* + 4.50 78.7* £1.95

+dg léch chudn (SD) ciia nam lan Idp lai; ppm = phan
triéu * mirc Y nghia thong ké, p <0,05; * * mitc Y nghia
thong ké p <0,01.

Bang 3.3 cho thiy AA lai biéu hién hoat tinh it nhat &
tat ca cac nong do.

3.2.2. Khi ning trc ché trimg né thanh 4u trung cia
cong thive MCA

Ondngdo 5 ppm (Hinh 3.2), d6i chimg dwong Azadirachtin
ghi nhan hoat tinh trc ché sy nd ctia trimg lan luot 14 70.1%
va 81.8 % dbi voi Ae. aegypti va Ae.albopictus.

Hinh 3.2. Hoat tinh irc ché trieng né ciia muoi Ae. Aegypti va Ae.albopictus 6 cdc miu va cdc nong dé khéc nhau

100

w

% hogt tinh e ché sy nd trieng & Aedes aegypti
5]

cid  Cao vo cl

+ ¢ léch chudn (SD) ciia nam lan Idp lai; ppm =
phan triéu * mikc y nghia thong ké, p < 0,05; * * mikc
vy nghia thong ké, p < 0,01.

Pé 1am rd diéu nay, chung toi cho tic dong ting dan
gap d6i dén liéu 20 ppm (Hinh 3.2), AA thu dugc chi
tiéu nay dat dén 100% véi ca 2 loai mudi trén, trong khi
MCA ciing da ting hiéu Iyc tc ché tring né dén mirc
cao 1a 85.9% (Ade. aegypti) va 92.6 % (Ae.albopictus);
trong khi cao vé chanh hoat tinh nay chi la 17.6 % (4e.
Aegypti) va 19.9 % (Ae.albopictus). Trong khi do, hoat
tinh (rc ché su no trimg ciia AA di v6i de. aegypti
(96,9%) va Ae.albopictus (98,5%). Nhu vay, hoat tinh
diét tring mudi 1a nho hoat chit AA c6 trong MCA.

4. BAN LUAN

100

% hogt tinh (rc ché sy né tnng & Aedes albopictus
a
-]
1

-]
I

MCA

Béi chirng &m  Anacardic acid Cao vd chanh  Azadirachtin

Phéi tron AA, chiét xuat VC va phu gia véi ti 18 2: 1: 7
thu dugc cong thitc MCA c6 dang bot nén thanh vién
¢6 trong lugng 500 mg.

Azadirachtin 1a loai thudc diét con tring c6 ngudn goc
thuc vat tot nhat trén thé gidi (Aribi et al., 2020) duoc
xem la d6i chimg duong trong nghién ctru ndy. Qua do
cho théy, MCA c6 hoat tinh ngén chan sy dé tring doi
v6i 2 loai vector truyén virus SXH ¢6 hiéu lyc khong
kém so véi Azadirachtin. Trong nghién ctru trude day,
tac gia d chi ra chiét xuét ethanol VC c6 tac dung xua
Ae. aegypti (Phung Thi Kim Hué va CS., 2021). Zarrad
bo cdo rang, LC,, cia LM ¢ ¢on trung la 10,65 ppm
(Zarrad et al., 2017). Nhu vay, tac dung xua muoi khoi
noi ma ching dén dé trimg c6 thé 1a do LM?.

AA lai bi€u hi¢n hoat tinh trc ché & tat ca cadc nong do
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(Bang 3.2). biéu d6 thé hién réng, hoat tinh ngan chan
mudi sinh san vao 6 nudc ciia MCA ddi véi 2 loai mudi
Aedes 1a nho vao LM. Pi c6 nhiéu céng bd phu hop
v6i nghién ctru ndy, LM chiét tir vo Cam 13 chat tao mui
thom (Xiao et al, 2017), c6 tac dung xua mudi (Klimek
et al., 2020); vira c6 tac dung xua dudi va diét con trung
(Mursiti et al., 2019), tac dung xua tang 1én khi tang
ndng do va thoi gian tiép xtc (Hebeish et al., 2008), vi
chung 1a chat dé bay hoi, chi thi mui lién két voi protein
thu thé nidm trén cac soi 16ng cia té bao than kinh thu
cam mui chuyén biét & mudi khi tiép xuc v6i moi
truong bén ngoai giup nod lang tranh noi c6 mui (Ditzen
et al., 2008) 1 6 nudc c6 xir i MCA. Tuy nhién, Alves
lai chi ra rang, chiét xuét cdy Diéu cho chi sb hip din
trimg rung 1a -0,1 thé hién c6 su chdng lai de. aegypti
dén dé trimg vao 6 nude (Alves et al., 2018). Song, 1o
rang raing MCA d 1am ting hoat tinh xua mudi ¢ ca 2
loai Ae. aegypti va Ae.albopictus so véi cao chiét VC.
Nhu véy, c¢6 thé co su phdi hop giita AA va LM trong
MCA di tao nén tac dung hop dong ddi voi kha ning
ngan chin sy sinh san mudi Aedes. Diéu nay can lam
1d & nhitng nghién ciru trong twong lai. Farias cho rang
mudi Na ciia AA chéng lai sy no cia trimg Ae. aegypti
V(’)'i’ EC,,=162,93 +£29,93 mg/ml. Fang bio cdo rang trc
ché enzyme tyrosinase ma hoa con dudng melanization
lién quan dén qua trinh lam ctmg vo trimg.

5. KET LUAN

Cong thire MCA chira 20,15% AA (duoc chiét tir vo
hat Diéu) va 0,86% LM (chiét xuat vo Chanh) c6 dang
vién 500 mg. Cong thirc nay da thé hién kha ning trc
ché duoc 82,9% sb tring ddi voi de. aegypti va 90,6%
s tring cua Ae.albopictus & 1iéu 10 ppm, so véi chimg
am c6 P<0,05 va so voi ching duong (Azadirachtin)
v6i P>0,05. Tuong tu, khi ¢ cing ndng do, MCA da thé
hién hoat tinh xua Ae. albopictus va Ae. aegypti khoi
noi dé timg 1an luot 12 68.5 % va 78.1%, c6 y nghia
thong ké (P<0.05) so voi chig am.
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