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Tém tit

Mudi van la vdt trung gian truyén bénh sét xudt huyét ¢ nguoi. Trong nghién ciru
nay, tinh dau tir cy tia td dwoc chiét xudt, xdc dinh thanh phan héa hoc Va khao sét tac
déng cua tinh dau lén si phat trién ciia mudi van. Két qua ghi nhan tinh dau tia t0 chira
cdc thanh phan héa hoc chinh gom limonene (17,00%), perilla aldehyde (48,55%), f3-
caryophyllene (15,03%) va (Z,E)-a-farnesene (11,07%). Tinh dau tia t6 biéu hién tic
dong diét bo gdy mudi van manh, gdy chét 85,08% so bo gdy xit Iy trong 24 gio' & néng
dé 200ug/mL. Tinh ddu nay cung co tac dong lam giam ro rét ty 1é bo gdy phat trién
thanh ling qudng va mudi van trudng thanh, chi ¢é 10,00% bo gdy song sét phat trién
thanh ling qudng va khéng cé bo gdy phdt trién thanh mudi trudng thanh & nong do
200ug/mL. Cdc nghién ciru tiép theo can dwoc thuc hién dé sir dung hiéu qua tinh ddu
cay tia to trong kiém soat mudi van, gop phan ngan chén sw bung phéat dich sét xuat huyét.

Tir khéa: bo gay, ling quéng, mudi van, tia o, tinh dau
Abstract

CHEMICAL COMPOSITION AND EFFECT OF ESSENTIAL OIL FROM
PERILLA FRUTESCENS ON THE DEVELOPMENT OF AEDES AEGYPTI

Aedes aegypti has long been recognised as a vector of dengue virus that causes
dengue fever in human. The current study was carried out to determine the chemical
composition of the essential oil extracted from Perilla frutescens and evaluate its effect
on the development of Aedes aegypti. The results showed that main chemical
compositions of the essential oil were limonene (17.00%), perilla aldehyde (48.55%), f5-
caryophyllene (15.03%) and (Z,E)-a-farnesene (11.07%). The essential oil was highly
effective in killing Ae. aegypti larvae, causing the mortality of 85.08% larvae treated with
the essential oil at a concentration of 200ug/mL after 24 hours. The essential oil also
exhibited an inhibitory effect against emergence of the Ae. aegypti pupae and adults.
Further studies need to be done to effectively use Perilla frutescens essential oil in
controlling mosquitoes to protect human health.




http://doi.org/10.37550/tdmu.V]S/2024.02.528

1. Giéi thiéu

Bénh sbt xuat huyét & ngudi do dengue virus gy ra va dugc 1ay truyén chi yéu boi
mudi van (Aedes aegypti). Day 1a mot trong nhitng bénh truyén nhidm cap tinh nguy hiém,
gdy ra s6 ca méc va tr vong cao & nhiu nude trén thé gidi. Hién tai chua ¢ thude didu
trj riéng cho bénh sét xuat huyét, do d6 cac bién phap kiém soat mudi van c6 ¥ nghia rat
quan trong trong phong ngira bénh truyén nhiém nay. Céc bién phap hoa hoc duoc st
dung phd bién hién nay va c6 hiéu qua trong kiém soat mudi van nhung tiém an nhiing
tac dong x4u dén moi trrong va suc khoe con nguoi (Kalita va cs., 2013; Pavela, 2015;
Senthil-Nathan, 2019). Vi vay, vié¢c st dung cac hop chét thién nhién nhu tinh dau trong
kiém soat mudi van ngay cang dugc quan tam.

Tinh dau chiét xudt tir nhiéu loai thuc vat khac nhau da duoc ching té c6 tac dong
diét va xua dudi mudi van (Senthil-Nathan, 2019; De Souza va cs., 2019; Tran Thanh
Hung va cs., 2022). Tia td (Perilla frutescens) 1a loai thyc vat chira tinh dau thudc ho Hoa
mdi (Lamiaceae). Tinh dau tia t6 d3 dugc chimg minh c6 hoat tinh khéng con tring giy
hai (You va cs., 2014; Qin va cs., 2010). Tinh dau nay biéu hién tac dong diét trimg, diét
au trung va xua dudi mudi Culex pipiens truong thanh (Zhang va cs., 2023). Do d6, nghién
ctru nay nham xéac dinh thanh phan héa hoc cta tinh dau tir cdy tia to dwoc thu hai tai
Binh Duong va danh gia tac dong cua tinh diu nay dén sy phat trién cia 4u tring mudi
van trong diéu kién phong thi nghiém.

2. Vat liéu va phuwong phap nghién ciru

2.1. Vit liéu

La va canh nho ciia nhing ciy tia to truéng thanh trong tai phuong Phiit My, thanh
phd Thii Dau Mét, tinh Binh Duong duoc sir dung 1am nguyén lidu cho qué trinh thu nhan
tinh dau. Mau thyc vat duoc dinh danh bang phuong phap so sanh hinh thai str dung tai
ligu Cay co Viét Nam cia Pham Hoang HO (2003). Tén khoa hoc duogc chuan hoa dya
trén Co s& dir liéu The Plant List (theplantlist.org).

Hinh 1. Tia to.
A. Mau dwoc dimg lam nguyén liéu dé chung cat tinh dau, B. Canh mang hoa
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Au trung (bo gdy) mudi vin dwoc thu nhan tir qua trinh nhan nudi tai phong thi
nghiém Cong nghé sinh hoc, Trudong Pai hoc Thu Dau Mot. Trimg mudi van duge cung
cap boi Vién Sbt rét - Ky sinh trang - Con tring Thanh phd H5 Chi Minh. Trimg mudi
duoc dat trong cac hop nhya (@ 15%7,5¢cm) chira nudc sach da khir Clo va dugc che mot
16p vai man dé tao diéu kién cho né thanh bo gay trong diéu kién phong thi nghiém. Bo
gy né tir tring duoc nudi bang thirc dn vién cho cé va duoc thay nudce sach hang ngay.
Bo gay 2-3 ngdy tudi duoc str dung cho cac thi nghiém tiép theo.

2.2. Phwong phdp chiét xudt va xdc dinh thanh phéan héa hoc ciia tinh diu

La va canh nho cay tia t6 (25009) dugc rira sach, dé réo nude & nhiét do phong, sau
d6 duoc cit nho va xay nhuyén dé tao nguyén liéu cho qua trinh chung cat tinh dau. Tinh
dau dugc chiét xuit theo phuong phép 16i cudn tinh dau bang hoi nudc sir dung bo thiét
bi chung cat tinh dau Clevenger Apparatus tai phong thi nghiém Cong nghé sinh hoc,
Truong Pai hoc Thu Dau Mat. Qua trinh chung cAt duoc tién hanh trong 3 gi¢d thu dugc
3,5mL tinh dau. Hiéu sudt tinh dau dugc tinh dia vao khdi luong tuoi cia mau vat. Tinh
dau duogc 1am kho bang Na>SO4 khan va dugc bao quan trong lo thity tinh t5i mau ¢ nhiét
d6 -20°C. Thanh phan héa hoc cua tinh dau dugc xac dinh bang phuong phép séac ky khi
GC (Gas chromatography) va sic ky khi ghép khdi phd (GC-MS, Gas chromatography-
mass spectrometry) tai Phong thi nghiém phan tich héa ly, Vién Khoa hoc Vit li¢u Ung
dung, Vién Han lam Khoa hoc va Cong nghé Viét Nam.

2.3. Khdo sdt tic dong ciia tinh ddu lén ty 1¢ chét ciia bo gdy mudi vin

Déi tuong str dung cho khao sat nay 1a bo gy mudi van 2-3 ngdy tudi. Cac nghiém
thirc b trf trong cac lo nhya trong sudt (@ 2,5%5¢m) va duoc tién hanh tai phong thi nghiém
Cong nghé sinh hoc, Truong Dai hoc Thu Dau Mét. Cac nghiém thuc st dung dung dich
tinh dau pha lodng trong nudc cat chira 0,005% Tween 20 v6i cac nong do khac nhau tir
25-200pg/mL. Dbi chimg am sir dung nude cat chira 0,005% Tween 20. Mdi lo dugc cho
vao 50mL dung dich va 20 4u tring mudi van 2-3 ngay tudi. Tién hanh che miéng lo bang
vai man. Ty 1€ chét cua Au trung dugc theo ddi sau 24 gio. Thi nghiém dugc lap lai 3 lan.

2.4. Khdo sdt tic dong ciia tinh ddu lén sw hinh thanh ling quing va mudi vin
truong thanh

Thi nghiém dugc bd tri tuong ty nhu thi nghiém trén. Sau 24 gio tiép xtic, bo gay
sdng s6t & cac lo thir nghiém va d6i chimg dugc thay nudc sach va thirc in hang ngay. Ty
1¢ (%) bo gy sdng sot phat trién thanh ling quang va ty 18 (%) bo giy séng sot phat trién
thanh mudi truedng thanh duge ghi nhan sau 10 ngay khao sat.

2.5. Phwong phdp xir Iy so ligu

Céc thi nghiém duoc thiét ké 13p lai 3 1an, va gia trj trung binh = sai s6 chuan (SE)
duoc trinh bay. Phuong phap phan tich phuong sai (ANOVA) va phuong phap so sanh

nhiéu cip Bonferroni (Bonferroni's Multiple Comparison Test) dwgc st dung dé phan tich
su khac biét giita cac nghiém thuc sir dung phan mém GraphPad Prism 5.
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3. Két qua nghién ciru va thao luin

3.1. Higu sudt, ty trong va ddic diém cam quan ciia tinh ddu tiv cdy tia t6

Mau 14 va canh nho ctia cay tia to c6 d6 am 86,56% dugc sir dung dé chung cét tinh
dau. Hiéu suat thu nhan tinh dau tir mAu tia t6 c6 d6 4m nhu trén 13 0,12%. Nghién ctru &
An D6 ciing chimg t6 hiéu suét thu tinh dau tir mau tia to dao dong tir 0,08% dén 0,5%
tiy thudc vao do cao (Sharma va cs., 2019). MAu than va 4 tia to trong ¢ Trung Qudc co
hiéu suat thu nhan tinh dau 14 0,24% (You va cs., 2014).

Tinh dau cay tia t6 c6 mau vang nhat, trong sudt, ¢ mui thom dic trung cua cay tia
t6, diu nhe va khong hic. Ty trong ctia tinh dau tia t6 duoc xac dinh ¢ diéu kién nhiét do
phong 13 0,89g/mL. Tinh dau thu duoc tir mau than va 14 tia to trong & Trung Qudc ciing
duoc ghi nhan ¢ mau vang va cé ty trong 0,91g/mL (You va cs., 2014).

3.2. Thanh phén héa hoc ciia tinh diu tia té

Bing 1. Thanh phan héa hoc cua tinh ddu tia t6
dwoc xdc dinh bang phwong phap GC-MS

STT Tén chét Cong thirc phan tir | RIC RI* |Ham lwong (%) MI

1 a-pinene CioHie 934 939 0,08 MS, RI
2 B-pinene CioHie 975 979 0,23 MS, RI
3 Limonene CioHis 1030 1029 17,00 MS, RI
4 1,8-cineole C10H130 1031 1031 0,50 MS, RI
5 Linalool Ci1oH50 1100 1096 0,40 MS, RI
6 L-a-terpineol CioH;50 1192 1188 0,11 MS, RI
7 Perilla aldehyde CioH140 1278 1271 48,55 MS, RI
8 Perilla alcohol CioH;60 1300 1295 0,69 MS, RI
9 d-elemene CisHas 1338 1338 0,08 MS, RI
10 |o-copaene CisHaq 1376 1376 0,10 MS, RI
11 B-elemene CisHag 1392 1390 0,24 MS, RI
12 |B-caryophyllene CisHosg 1420 1419 15,03 MS, RI
13 a-humulene Ci5Hos 1455 1454 1,61 MS, RI
14  |(E)-B-farnesene CisHos 1460 1456 0,19 MS, RI
15 |Germacrene D Cis5Ha 1483 1481 1,61 MS, RI
16 |(Z,E)-a-farnesene CisHo4 1497 1505 11,07 MS, RI
17 |d-cadinene CisHas 1529 1523 0,32 MS, RI
18  |Caryophyllene oxide Ci5H240 1588 1583 0,17 MS, RI
19  |Epi-a-cadinol Ci5sH60 1649 1640 0,15 MS, RI
20 a-cadinol Ci5H260 1663 1654 0,21 MS, RI

Téng 98,34

Monoterpene (1 —8) 67,56

Sesquiterpene (9 — 20) 30,78

MI (Method of Identification): Phiong phdp dinh danh; MS (Mass spectroscopy): Khoi pho; RI (Retention
Index): Chi s6 luu Kovats; RIC chi s6 heu Kovats duwgc tinh trong nghién ciru ndy va so sanh voi RI- chi s6 luu
da dwoc bdo cdo boi Adams (2017).
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Thanh phan héa hoc cua tinh dau tia t6 duoc trinh bay & bang 1. C6 19 chat trong
tinh dau tia to trong & Binh Dwong da duoc xac dinh bing phuwong phap GC-MS véi cac
thanh phan chinh gém limonene (17,00%), perilla aldehyde (48,55%), B-caryophyllene
(15,03%) va (Z,E)-a-farnesene (11,07%). Cac thanh phan cua tinh dau tia t6 chi yéu 1a
c4c monoterpene (67,56%), trong khi cac thanh phéan sesquiterpene chiém ty 1 thip hon
(30,78%).

Tinh dau chiét xuét tir mAu tia t6 & Binh Dwong c6 thanh phan hoa hoc twong tu véi
tinh dau tir miu tia t6 dugc thu hai & Ha Noi va Dai Loan, ca ba déu c6 limonene, perilla
aldehyde va B-caryophyllene 14 nhitng thanh phan chinh (Vi Thi Cuong va cs., 2021; Lin
va cs., 2016). Tuy nhién, mau tia t6 & Ha Noi c6 ham luong perilla aldehyde (14,07%)
thap hon nhiéu so v&i mau tia t6 & Binh Duong (48,55%) va Dai Loan (54,35%) (Vii Thi
Cuong Va cs., 2021; Lin va cs., 2016). Tinh dau tir mau tia t6 & Dai Loan va Binh Duong
déu c6 (Z,E)-a-farnesene voi ham lugng lan luot 1a 7,02 va 11,07%, trong khi tinh dau
tia t6 & Ha Noi khong c6 thanh phan nay (Vii Thi Cuong va cs., 2021; Lin va cs., 2016).

Céc thanh phan chinh gép phan 16n vao hoat tinh sinh hoc cua tinh dau. Theo cac
nghién ctru trudc, perilla aldehyde biéu hién doc tinh tiép xuc rat manh dbi véi bo canh
ctg thudc 14 (Lasioderma serricorne) véi liéu gdy chét trung binh LDso = 3,82pg/con
truong thanh (Lin va cs., 2016). Limonene 1a thanh phan chinh trong tinh dau cam duoc
chimg to ¢ ¢6 tiém ning kiém soat hiéu qua loai Coptotermes formosanus (Raina va cs.,
2007). B-caryophyllene duoc phén 1ap tir dich chiét hat cay ngii trao Vitex negundo biéu
hién hoat tinh khang an manh ddi véi rép hai cdy bong Aphis gossypii Glover (Liu va cs.,
2010). B-caryophyllene duogc ly trich tir cay Thymus capitatus cé hoat tinh tiéu diét manh
d6i v6i 4u tring va con trudng thanh cia loai Culex pipiens (Mansour va cs., 2000).

3.3. Tdc dong ciia tinh dau tia té 1én ty 1¢ chét ciia bo gdy mudbi vin

Két qua khao st tic dong cua tinh dau tia t6 1én ty 1¢ chét ctia bo gdy mudi van
dugc ghi nhan & hinh 2. Két qua cho thay ty 1¢ phan tram bo giy chét sau 24 gio xir 1y
tang dan theo ndng d¢ ctia tinh dau va c6 sy khac biét y nghia giita cac nghiém thirc (P <
0,001), dac bi¢t c6 su khac bi¢t rd rang gitra 2 nghiém thirc 25 va 50ug/mL so voi 2
nghiém thac 100 va 200pg/mL. Ty 1é chét cua bo gay thip nhit (5,66%) khi xir 1y dung
dich tinh dau tia t6 & ndng d6 25pg/mL. O ndng d6 tinh dau 50ug/mL, ty 1& chét cia bo
gdy mudi van duoc ghi nhén 1a 11,33%, khac biét khong c6 ¥ nghia thong ké so véi ty 1é
chét ctia bo gay & nong do 25ug/mL (P > 0,05) (hinh 2). Khi ting ndng d¢ tinh dau tia to
1én 100pg/mL thi ty 1& chét cua bo gay tang 1én 79,52%, khac biét c6 y nghia thong ké so
véi ty 18 chét cta bo gdy ¢ ndng do 50pug/mL (P < 0,001) (hinh 2). Ty 1& chét cua bo gay
cao nhit & nong do 200pg/mL 1a 85,08%, cao hon khong ¢ ¥ nghia thong ké so voi ty 18
chét & ndng d6 100pg/mL (P> 0,05) (hinh 2).
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Hinh 2. Anh hieong cia tinh dau tia t6 ¢ cdc nong dé khdc nhau dén ty 1é chét ciia bo
@dy mudi van sau 24 gio' khdo sdt.
“ns” chi sw khac biét khong co y nghia thong ké (P > 0,05); “***” chi sy khdc biét co y nghia ¢ mirc
P < 0,001 dwoc xac dinh bang phwong phdp so sanh nhiéu cap Bonferroni.

Tinh dau thuc vat duoc ching t6 c6 hoat tinh khéng nhiéu loai con trung gay hai,
trong d6 c6 mudi van (Aksorn Chantawee, 2018; Tran Thanh Hung va cs., 2020; Tran
Thanh Hung va cs., 2022). Tinh dau tia t6 d3 duoc cac nghién ctru trude ching té cb tac
dong khang céac loai con trung Plutella xylostella, Tribolium castaneum va Lasioderma
serricorne (Hyun va cs., 2018; You va cs., 2014). Tinh dau tia t6 va hop chat chinh cua
né ciing dugc cho thiy c6 tac dong diét au trang mudi Culex pipiens (Zhang va cs., 2023).

3.4. Tic dgng ciia tinh ddu 1én sw hinh thanh ling qudng va mudi truéng thanh

Bang 2 trinh bay két qua khao sat tic dong cia tinh dau tia t6 ¢ cac ndng do khac
nhau 1én sy hinh thanh ling quing va mudi van trudng thanh sau 10 ngay xt 1y. Ty 1& (%)
bo gay sdng sot phat trién thanh ling quang giam dan khi ting ndng d6 tinh dau tia t6 tir
25 dén 200pg/mL. Ty 18 (%) ling quing duoc hinh thanh ¢ nghiém thirc 25 va 50pug/mL
thdp hon khong dang ké so v6i ddi chimg. O nong d6 100pg/mL, phan trim bo gy hinh
thanh ling quing giam rd rét va khac biét co y nghia thong ké so vdi cac nghiém thirc co
nong do thap hon (bang 2). Ty 1& (%) bo gay séng sot phét trién thanh ling quing & ndng
d6 200pg/mL thap hon khong c6 ¥ nghia théng ké so véi ndng 6 100pug/mL (bang 2).
Tuong tu, ty 1€ (%) bo gdy séng sOt phat trién thanh mudi van truong thanh dugc giam
dan phu thudc vao ndng do tiép xtc. Ty 16 mudi trudng thanh ndy giam dang ké (tir
70,00% xudng con 38,33%) khi ting ndng do xtr 1y tir 25 1én 50pg/mL. Ty 1¢ bo gay phat
trién thanh mudi trudng thanh rat thap (3,33%) & nong 100pug/mL va khong c6 mudi van
treong thanh dugc hinh thanh trong nghiém thirc 200pug/mL (bang 2).
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Bing 2. Anh huéng ciia tinh dau tia t6 & cdc nong dg khéc nhau lén sw hinh thanh
lang quang va mudi van truéng thanh

Néng do (ug/mL) Ty 1 (%) bo gdy svéng sét thanh | Ty 1 (%) bo gdy séng sot thanh mudi
lang quang trudng thanh
bC 91,67+ 1,67 91,67+ 1,67°
25 80,00 + 2,892 70,00 + 0,00
50 73,33+ 1,67° 38,33 +£6,01¢
100 13,33 £+ 4,41°¢ 3,33+ 1,67¢
200 10,00 + 2,89¢ 0,00 £ 0,00¢

Gia tri trung binh + SE trong mdi cot dugce theo sau boi cac chir cai khac nhau c6 sy khac biét co y nghia
thong ké (P < 0,05)
Tinh dau thue vat chiét tir cac loai thuc vét khac nhau da duoc ching t6 co6 tac dong

{rc ché su phat trién cta con trang. Tinh dau ctc leo (Mikania cordata) va tinh dau quyt
(Citrus reticulata) biéu hién tac dong wrc ché sy hinh thanh nhong va buém & sau khoang
(Spodoptera litura) (Tran Thanh Hung va cs., 2017; Tran Thanh Hung va cs., 2019). Tinh
dau tir than ré cay riéng nép (Alpinia galanga), qua khod cua cay thi 1a (Anethum
graveolens), ciy tiéu hoi (Foeniculum vulgare) va tiéu hoi can (Pimpinella anisum L.) 43
dugc bao cio co tac dong tang ty 1& chét va gay bién ddi hinh thai cua bo gdy mudi van,
lam gidm ty 1& (%) mudi trudong thanh binh thuong (Chantawee va Soonwera, 2018).
Trong nghién ctru nay, tinh dau tia to c6 biéu hién tac dong uc ché manh d6i v6i sy hinh
thanh ling quing va mudi van truong thanh.

4. Két luan

Tinh dau tir cdy tia t6 & Binh Duong c6 cac thanh phan hoa hoc chinh gom limonene
(17,00%), perilla aldehyde (48,55%), p-caryophyllene (15,03%) va (Z,E)-a-farnesene
(11,07%). Tinh dau tia td biéu hién tac dong diét bo gdy mudi van manh, gy chét 85,08%
sO bo gdy xir 1y trong 24 gid & nong dd 200ug/mL. Tinh dau nay ciing ¢6 tac dong lam
giam 13 rét ty 1¢ bo gy phat trién thanh ling quang va mudi van truong thanh, chi co
10,00% bo gy song sot phét trién thanh ling quang va khong c6 bo gdy phat trién thanh
mudi truong thanh & nong d6 200pg/mL. Cac nghién ctru tiép theo can dugc thyc hién dé
str dung hiéu qua tinh dau cdy tia t6 trong kiém soat mudi van, gop phan ngin chin sy
bling phéat dich sét xuat huyét.
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