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Tom tat

Mudi van 1a loai con tring trung gian truyén bénh sét xudt huyét, mét trong
nhaitng logi bénh nguy hiém & ngwoi va hién chiea c6 thuoc dac tri. Nghién cizu nay tién
hanh khao sét hogt tinh diéf va xua dudi muéi van cia tinh dau vé qua buwéi trong diéu
kién phong thi nghiém nham cung cd'p co 56 khoa hoc cho cac bién phap sur dung tinh dau
Vo quad buoi trong viéc kiém sodt mudi van, han ché su phat trién, lan truyén cua bénh do
mudi gdy ra. Két qua nghién cizu cho thdy rang, tinh dau vé qud buwdi ¢d hiéu qud trong
diét bo gdy mudi van, véi nong dé 250ug/mL gay ra ty 1é chét 71,67% so bo gdy xit Iy
sau 24 gio. Tinh ddu vé qud budi c6 hiéu qua trong diét va xua dudi mudi van trueng
thanh. Véi néng do 12,00pgl/em?®, tinh dau vé qua budi gay ra ty 1¢ chét 88,89% sé cé
thé xir Iy sau 1 gio, va ¢ néng dg 2,40pglem?® tinh dau ndy c6 kha nang xua dudi 82,96%
s6 ca thé xi ly sau 1 gio. Tir nhitng két qua nghién citu nay, ching t6i d@é nghi rang
nhizng nghién cizu tiép theo can duwoc thirc hién dé sir dung c6 hiéu qud tinh dau vé qud
burdi trong kiém soat mugi van va bdo vé sirc khée con ngueoi.
Tir khod: hoat tinh diét mudi, hoat tinh xua duéi muéi, mudi van, tinh dau, vé qud buéi
Abstract

IN VITRO INSECTICIDAL AND REPELLENT ACTIVITY OF ESSENTIAL
OIL FROM CITRUS MAXIMA FRUIT PEEL AGAINST AEDES AEGYPTI

Aedes aegypti is a well-known vector of dengue virus responsible for dengue fever
that has caused dangerous effects on human health, and there are currently no specific
antiviral drugs for dengue. The present study was carried out to evaluate insecticidal and
repellent activity of essential oil extracted from Citrus maxima fruit peel against Aedes
aegypti under the laboratory conditions. The results showed that the essential oil caused
concentration dependent mortalities toward the Aedes aegypti larvae, and at the treated
concentration of 250upg/mL, 71.67% of the lavae were killed after 24 hours. Also the
essential oil exhibited strong adulticidal and repellent effects against the mosquito. At the
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concentration of 12.00pg/cm?®, 88.89% of the adults were died after an hour of observation,
and the essential oil at concentration of 2.40pg/cm® repeled 82.96% of adult population
after an hour of the treatment. The further studies need to be carried out in order to
effectively use the C. maxima fruit peel essential oil in controlling the mosquito and
protecting human health.

1. Gidi thiéu

Viét Nam c6 khi hau nhiét déi gié6 mua, néng 4m, thuan lgi cho su phat trién cua
céc loai sinh vat trung gian truyén bénh nguy hiém, trong d6 c6 mudi van (Aedes
aegypti) truyén bénh sét xuat huyét, mot trong nhiing loai bénh nguy hiém & ngudi va
hién chua c6 thude dic tri. Vi vy, cac bién phap kiém soat mudi van co ¥ nghia quan
trong trong phong ngira bénh do mudi gay ra, giam thiéu nhimg tac dong xau caa no dén
stc khoe va doi séng ciia con ngudi. Thuc té cho thay, bién phap sir dung cac loai thudc
hoa hoc dé diét mudi va xua dudi mudi cé hiéu qua 16n trong viéc kiém soat sy phat
trién ctia mudi van. Tuy nhién, viéc st dung cac loai thudc tong hop da gay ra nhiéu tac
dong xau ddi voi moi truong va suc khoe cta con nguoi, va lam xuat hién ngay cang
nhiéu cac quan thé mudi khang thuéc (Kalita va cs., 2013; Pavela, 2015;
Senthil-Nathan, 2019). Vi thé, viéc nghién ctu va sir dung cac hop chat tu nhién c6
nguodn gdc tir thuc vat trong phong trir mudi van ngay cang dugc quan tam.

Trong nhiing nim gan day, nhiéu nghién ciru da ching t6 tinh dau cia nhiéu loai thyc
vat ¢d hoat tinh manh chdng lai cac loai con tring gay hai, trong d6 c6 mudi van (Park va
cs., 2002; Pushpanathan va cs., 2008; Sarma va cs., 2017; Tran Thanh Hung va cs., 2017).
Budi (Citrus maxima) 12 mét loai thuc vat chira tinh dau thuéc ho Cam (Rutaceae). Tinh
dau chiét xuat tir vo qua budi va cac thanh phan cua no, dic biét 1a limonen - thanh phan
chinh cta nhiéu loai thuc vat trong chi Citrus - dugc chimg to ¢6 hoat tinh diét con tring
manh d6i v6i cac loai mudi Aedes albopictus, Culex quinquefasciatus va Aedes aegypti
(Akram va cs., 2011; Mahanta va cs., 2017; Sarma va cs., 2017). Diéu nay chang to tiém
nang cua tinh dau vo qua buai trong viéc kiém soét cac loai mudi néi chung va mudi van
noi riéng. Nghién cau nay tién hanh danh gia hoat tinh diét va xua dudi mudi van cua tinh
dau dugc chiét xuat tir vo qua cly budi trong & Binh Duong nhdm cung cap co sé khoa hoc
cho céc bién phép sir dung tinh diu vo qua budi trong viée kiém soat mudi van, han ché sy
phét trién, lan truyén cta bénh do mudi gay ra.

2. Vit liéu va phwong phap nghién ctru

Mdu theee vat: Qua budi tuoi dugc thu héi tir nhitng cay budi truong thanh trong &
xd An Dién, thi x4 Bén Cat, tinh Binh Duong. Tén khoa hoc dugc kiém tra bang phuong
phép so sanh hinh thai su dung tai liéu Cay co Viét Nam cia Pham Hoang H6 (2003) va
duoc chuan hoa dua trén co so dir liéu The Plant List (theplantlist.org). Mau thuc vat
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dugc luu tai phong thi nghiém Sinh hoc, trudng Pai hoc Thu Dau Mét, tinh Binh
Duong. Lép vé qua ngoai duoc str dung lam nguyén liéu dé chiét xuat tinh dau trong
diéu kién phong thi nghiém.

Mdu déng vat: Trang mudi van dugc cung cap bai Vién Sbt rét — Ky sinh triing —
Con trung thanh phé H6 Chi Minh. Tring mudi dugc dit vao cac hop nhua (@ 15cm x
7,5cm) chira nude sach da khir Clo va dugce pht mot 16p vai man dé tao diéu kién cho né
thanh bo gay trong diéu kién phong thi nghiém. Bo gy nd tir trimg duge nudi bang gan
lon chin va dugc thay nudce sach hang ngay. Mudi truong thanh duoc nudi bang dung dich
dudng 10% trong 16ng (@ 40cm x 40cm x 40cm) dugce phu mot 16p vai man. Bo giy 4
ngay tudi va mudi trudng thanh 5 ngay tudi duoc sir dung cho cac thi nghiém tiép theo.

Chiét xuat tinh ddu vé qud buwéi: Qua budi thu vé duoc rira sach va dé réo nudc &
nhiét d6 phong. Lép vo qua ngoai duoc tach ra va cat nho tao nguyén liéu dé thu nhan
tinh dau. Tinh dau duoc chiét xuat theo phuong phap 16i cudn tinh dau bang hoi nuéc
st dung bo thiét bi chung cat tinh dau Clevenger Apparatus véi binh cau thay tinh
1000ml. Hiéu suét tinh dau vo qua Buoi thu duoc 1a 1,65% (dwoc tinh dya trén khoi
luong twoi cua mau vat). Tinh dau dugc 1am kho bang Na,SO, khan va duoc bao quan
trong lo thay tinh t6i mau & nhiét d6 -20°C dén khi str dung cho céc thi nghiém khao
s&t hoat tinh khang mudi van.

Khdo sat hogt tinh diét va xua duéi muéi van cia tinh dau vé qud buéi

Hogt tinh diét bo gdy mudi van: Thi nghiém nay sir dung bo gay mudi van 4 ngay
tudi. Cac nghiém thac sir dung cac dung dich tinh dau pha lodng trong nudc cit chira
0,005% Tween 20 voi cac nong do khac nhau tir 50-250ug/mL. i ching sir dung
nuéc cat chia 0,005% Tween 20. Nghiém thirc dbi chitng va mdi nong do tinh dau déu
duogc bd tri trong 20 lo nhya trong (@ 2,5cm x 5cm). Mdi lo dugc cho vao 5ml dung
dich va 1 bo gay 4 ngay tudi. Tién hanh che miéng lo bang vai man. Ty Ié chét cua bo
gay dugc theo ddi sau 24 gio. Thi nghiém duoc lap lai 3 lan.

Hogt tinh diét mugi van truong thanh: Béi tuong dé khao séat 1a mudi van truong
thanh 5 ngay tudi. Cac nghiém thirc dugc bb tri trong lo nhwa trong thé tich 400cm?. Tinh
dau duoc pha lodng trong ethanol véi cac ndng do khéc nhau va 30uL mdi dung dich nay
duoc nho 1én dia gidy tham (d = 3cm). Nong d6 tinh dau ¢ céc lo thi nghiém dao dong tir
0,75 — 12ug/cm®. Pia gidy thAm ¢ ddi chung dugc nho 30uL ethanol. Cac dia gidy thim
duoc gan trén phan nap lo va dé bay hoi ty nhién 1 phut. Sau dé, nap lo dugc gan 1én mdi lo
chira 15 c& thé mudi van truong thanh duge ngin cach véi nap lo bang 16p vai man dé mudi
khéng tiép xdc véi gidy thim. Lo thi nghiém va ddi chimg dugc bao boc kin bang mang
nylon. Ty 1& chét caa mudi duoc theo ddi sau 1 gio. Thi nghiém duoc 13p lai 3 lan.

Hoat tinh xua duéi mudi van trwong thanh: Péi tuong duoc st dung dé khao sat
trong thi nghiém nay la mudi van truong thanh 5 ngay tudi. Cac nghiém thuc dugc bd
tri trong hé théng thi nghiém xua dudi mudi dugc thiét ké gom hai hop nhya acrylic
trong sudt (@ 20cm x 20cm x 20cm) dugc ndi véi nhau bang mot duong 6ng nhya
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acrylic trong sudt (@ 25cm x 9cm x 9cm). Ong néi nay duoc ngin & giita boi 2 véch
ngan truot tao thanh 1 budng nhd (@ 9cm x 9cm x 9cm) 13 noi cho mudi vao dé tién
hanh thi nghiém. Tinh dau dwoc pha trong ethanol véi cac ndng do khac nhau va 50uL
mdi dung dich nay dwoc nhé 1én dia gidy thim (d = 5¢cm). Sau khi dé khd tu nhién 1
phat, mdi dia gidy thdm tinh dau dugc dat vao mot hop cua hé thdng va nong do tinh
diu & hop nay dao dong tir 0,6-2,4pg/cm®. Hop con lai cua hé théng dugc cho vao mot
dia gidy thAm 50pL ethanol da dé kho tu nhién 1 phat. Sau khi 30 ca thé mudi vin
truong thanh duoc cho vao budng nho & dng ndi, vach ngin duoc kéo 1én dé cho mudi
c6 thé di chuyén vé mdi hop. O ddi chimng, ca hai hop déu duoc cho vao mot dia gidy
thim 50pL ethanol di dé kho ty nhién 1 phat. S6 luong mudi & mdi hop duoc ghi nhan
sau 1 gio xur ly. Thi nghiém duoc 1ap lai 3 1an. Hiéu luc xua dudi mudi duoc tinh theo
cong thac H = [(% mudi trong hop khong co tinh dau - % mudi trong hop cé tinh
dau)/(100 - % mudi trong hop c6 tinh dau)] x 100 (Tripathi va cs., 2004).

4
£ Al A

Xir 1i s ligu: Tét ca cac thi nghiém déu duogc lap lai 3 lan, va gia tri trung binh +
sai s6 chuan (SE) duoc trinh bay. Phuong phap phédn tich phuong sai mot nhan té
(One-way ANOVA) va phuong phap so sanh nhiéu cip Bonferroni (Bonferroni's
Multiple Comparison Test) duoc sir dung dé phan tich sy khac biét gitra cac nghiém
thire st dung phan mém GraphPad Prism 5.

3. Két qua nghién ciru va thao luan
3.1. Hoat tinh diét be gdy mudi van cia tinh ddu vé qud buéi

Hoat tinh diét bo gay mudi van caa tinh dau vo qua budi duoc danh gia thong qua
ty 1¢ chét cua bo gay sau 24 gio xir ly véi céc nong tinh dau khac nhau. Két qua nghién
ctru dugc trinh bay ¢ hinh 1.
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Hinh 1. Ty ¢ chét cia bo gdy ¢ cac nong dé khac nhau cua tinh ddu vé qud budi
sau 24 gio xu ly.
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Két qua nghién ciu cho thiy, ty I phan trim bo gy chét sau 24 gio xu 1y ting dan
theo ndng d6 cua tinh dau va c6 sy khéc biét co ¥ nghia giita c4c nghiém thuc (P < .001)
trong khi ¢ ddi ching am khong gay chét ddi vai bo gay 4 ngay tudi cua mudi van. Ty 1é
chét cua bo gay thap nhét (3,33%) khi xu ly dung dich tinh dau vo qua budi ¢ ndng do
50ug/mL. O cac nghiém thirc voi ndng do tinh dau tir 100-200pg/mL ty 18 chét tang dan tir
30,00% dén 50,00%. Ty Ié chét cua bo gay mudi van cao nhat (71,67%) khi xtr ly dung dich
tinh dau vo qua budi & ndng do 250pug/mL, cd su khac biét c6 ¥ nghia thong ké so véi ty 16
nay & ndng 200pg/mL va & cac nghiém thirc con lai (P < .001) (hinh 1).

Cac nghién ctru trude ciing cho thay dich chiét va tinh dau vo qua budi cling c6
hoat tinh diét bo gay cua cac loai mudi khac nhau khé cao. Torres va cs. (2016) cho thiy
rang dich chiét hexane cua vo qua budi trong ¢ Davao (Philippines) c6 tac dong gay
chét cao ddi véi bo gay tudi 3 va tudi 4 cua mudi van véi gia tri nong do gay chét trung
binh (LC50) lan luot 12 1,11mg/L va 3,32mg/L. Dich chiét hexan va tinh dau vo qua
budi & Malaysia c6 hiéu qua cao trong diét bo gay mudi van véi gia tri LC50 ¢ 24 gio
turong tng la 17,98 va 29,43ppm (Manorenjitha Malar va cs., 2017a). Tinh dau vé qua
buoi ciing duoc ghi nhan ¢6 hiéu qua diét bo gay mudi C. quinquefasciatus véi gia tri
LC50 la 40,59ppm sau 72 gio xir ly (Mahanta va cs., 2017). Sarma va cs., (2017) ching
t6 rang tinh dau vo qua budi c6 hoat tinh diét bo gay mudi van cao hon véi LC50 =
61,71ppm so Vi tinh dau 14 budi c6 LC50 = 126ppm & 72 giod.

3.2. Hoat tinh diét muéi véin trwéng thanh cia tinh ddu vé qud buéi

Ty 1& chét ctia mudi van truong thanh dudi tic dong cia tinh dau vo qua budio
c4c nong do khac nhau duoc ghi nhan & hinh 2. Két qua nghién ciu cho thiy, ty 1é chét
ciia mudi trudong thanh sau 1 gio xtr ly ty 18 thuan véi nong d6 caa tinh dau. Két qua
phan tich ANOVA cho thay c6 su khéc biét co y nghia vé ty I¢ chét cuia mudi ¢ cac
nghiém thic (P < .001). Bi chitng am khong co tac dong gay chét ddi véi mudi van
truong thanh. Ty 1& chét caa mudi truong thanh thap nhat (4,45%) khi xir ly dung dich
tinh ddu vo qua budi ¢ ndng do 0,75ug/em®. Ty 1é chét cua mudi tang dan tir 20,00%
lén 68,89% khi ndng do tinh dau tang tir 1,50pg/cm® dén 6,00ug/cm?®. Nong do tinh dau
Vo qua budi 12,00pg/cm® gay ra ty 16 chét cao nhit (88,89%) ddi vai mudi truong thanh,
c6 su khéc biét co ¥ nghia so véi ndng do 6,00pg/cm® (P < .05) va so véi cac nghiém
thirc con lai (P <.001) (hinh 2).

Tac dong diét mudi truong thanh cua dich chiét va tinh dau vo qua budi ciing
dugc nghién ctu bai cac tac gia trudc. Torres va cs., (2016) cho thay ring dich chiét
hexane cua vo qua budi tir Davao (Philippines) c6 kha ning diét 50% va 90% sé mudi
cai truong thanh lan luot trong vong 11,50 phat va 28,79 phdt, ty 16 chét dat 100% sau
24 gio. Mahanta va cs., (2017) cho thay tinh dau vé qua budi c6 hoat tinh diét mudi
truong thanh thap hon so vai hoat tinh xua dudi mudi truong thanh va diét bo gay.
Sarma va cs., (2017) nghién cau hiéu lyc cua tinh dau vo qua budi 1én cac giai doan
phat trién khac nhau caa mudi van ciing c6 két luan tuong tu.

26



Tap chi khoa hoc Pai hoc Thii Ddu M6t S6 2(51)-2021

100+ . *
~ 801 ,
g
xlg
g 601
< *k
=1 T
It ns
L 40 '
- ns
= ' 20,00
E 20_ —l_
4,45
O T T
0,75 1,50 3,00 6,00
Néng do tinh dau (pg/cm?)

Hinh 2. Ty 1¢ chét ciia mudi van triong thanh ¢ cac nong dé khac nhau cia cua tinh
dau vé qua buo sau 1 gio xu ly.
“ns” chi s kh&c biét khong cé ¥ nghia thong ké (P > .05); “*” chi sw khac biét ¢6 ¥ nghia ¢ mic P <
.05; “**” chi sy khac biét ¢ y nghia ¢ muc P < .01; “***” chi sy Khac biét co y nghia ¢ mic P <.001
dirge xdc dinh bang phwong phdp so sanh nhiéu cap Bonferroni.

3.3. Hogt tinh xua dudi muéi van truéng thanh cia tinh ddu vé qud buéi

Ty 1é phan b ciia mudi van trong hé thdng thi nghiém xua dudi mudi va hiéu luc xua
dudi caa tinh dau vo qua budi ddi véi mudi van & cac nong do tinh dau khac nhau sau 1 gio
xu ly dugc thong ké & bang 1. Ty Ié phan b mudi van truong thanh & hop ¢d tinh dau giam
dan theo ndng dd tinh dau vo quéa budi va thap hon c6 ¥ nghia thong ké (P < .001) so vai ty
16 mudi van phan b trong hop khong ¢ tinh dau (bang 1). Hiéu luc xua dudi mudi truong
thanh sau 1 gio xir 1y ting dan theo ndng do ciia tinh dau va cd sy khac biét c6 y nghia giita
cac nghiém thac (P < .01). Hiéu lyc xua dudi mudi truong thanh thap nhat (41,81%) khi xir
ly dung dich tinh diu vé qua busi & ndng do 0,6pg/cm?. Hiéu luc xua dudi mudi cua tinh
dau vo qua budi & ndng do 1,2pg/em® dat 66,52%, khong cé su khac biét co ¥ nghia so v6i
ndng do 0,6uglcm® (P > 0,05) (bang 1). Tinh diu vé qua budi véi ndng do tir 1,8-2,4
ug/cm3 ¢6 hiéu lrc xua dudi mudi vin trudng thanh dat 79,87-82,96% va c6 su khac biét cd
¥ nghia vé6i hidu luc xua dudi & ndng do 0,6pg/cm® (P < .01) (bang 1).

Nhiing nghién ciru trude ciing chitng té hoat tinh xua dudi mudi hiéu qua cua cac
dich chiét va tinh dau vo qua budi. Mahanta va cs., (2017) cho thay tinh dau vo qua
budi c6 tac dong xua dudi mudi van truéng thanh hiéu qua hon so voi tac dong diét
mudi. Dich chiét ethyl acetate vo qua buai c¢6 hiéu qua trong thi nghiém xua dubi ngan
su dé tring ctia mudi céi, trong khi tinh dau vo qua budi ¢6 hiéu qua cao trong xua dudi
mudi cai truong thanh véi kha ning bao vé dat 94,7% & nong do tinh dau 20%
(Manorenjitha Malar va cs., 2017b).
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Bdng 1. Ty I¢ phan | bo cua Mudi Van va hiéu luc xua dudi cua tinh dau vé qua budi
doi véi mudi van ¢ céc nong dé tinh dau khac nhau sau 1 gio xi 1y

Ndne do tinh da Ty I¢ phan bé caa mudi van (%) ) .
on(g ('/)C:na) o - - Hiéu luc xua duoi (%)
HY Hop khong co tinh dau Hop c6 tinh dau
0,6 63,33 + 1,93° 36,67 £ 1,93 41,81 + 4,81°
1,2 75,56 + 4,84% 24,44 + 484%™ 66,52 + 8,79%
1,8 83,33+ 1.93° 16,67 +1,93> ™" 79,87 + 2,78°
2,4 85,55 + 2,22° 14,45 + 222%™ 82,96 + 2,96°

Chu thich: Gi4 tri trung binh + SE trong mdi cot duoc theo sau boi cac chir cai khac nhau co su khac biét
¢6 ¥ nghia théng ké (P < .05), “***” chi sy khac biét c6 y nghia & mirc P < .001 giira ty I& phan b mudi
van trong hop c6 tinh dau so véi hop khong cé tinh dau & mdi nong do tinh dau dwoc xac dinh bang
phuong phép so sanh nhiéu cap Bonferroni.

4. Két luan

Tinh dau vé qua budi c6 hiéu qua trong diét bo gay, diét con truong thanh va xua
dudi con truong thanh cia loai mudi van. Véi ndng do 250pg/mL, tinh dau vo qua budi gay
ra ty 16 chét 71,67% sb bo gay xt ly sau 24 gio. O ndng d6 12,00pg/cm?, tinh dau voé qua
budi gay ra ty 16 chét 88,89% sb ca thé xu ly sau 1 gid, va & ndng do 2,40pg/cmtinh dau
nay cd kha nang xua dudi 82,96% s6 ca thé xtr ly sau 1 gio. Két qua nghién ctu nay dé nghi
rang tinh dau vo qua buoi ¢6 thé dugc str dung nhu mot thanh phan caa thude diét va xua
dudi mudi sinh hoc, an toan véi con ngudi va gép phan han ché nhiing tac hai do mudi gay
ra. Nhitng nghién ctu tiép theo can duogc thuc hién dé sir dung hiéu qua tinh dau vo qua
budi trong kiém soat mudi van va bao vé stic khoe con nguoi.
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