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Personal mosquito repellent products from essential oils have been
interested in recent years. However, the composition of essential oils
varies according to the place of cultivation, the season, and the
technology of extracting and recovering. Understanding the key
influencing compositions in essential oils can help producers be more
proactive in creating formulations. This study analyzed published data
on the composition and duration of mosquito protection from 14
essential oils using multiple linear regression. The results show that
chavibetol acetate is the most important ingredient that affects the
complete protection duration of the essential oil. The experiment also
found that the duration of complete protection from Aedes aegypti
provided by betel leaf (Piper Betle) essential oil in rich of chavibetol is
nearly 2 hours on average at a concentration of 10%, which is longer
than that of eugenol-rich oils (about 55 mins). This research lays the
groundwork for identifying various essential oils that are capable of
repelling mosquitoes, developing effective mosquito repellent products,
and assessing product quality.
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Céc san pham dudi mudi ca nhan tir tinh dau dugc quan tdm trong
nhimg nim gan day. Tuy nhién, thanh phan cua tinh dau thay doi theo
noi trong, theo moa va cong nghé chiét va thu hdi tinh dau. Hiéu duoc
thanh phan anh huong chinh trong tinh dau c6 thé giup ngudi san xuét
chi déng hon trong viéc tao cdng thirc. Nghién ctiru nay phan tich dir
liéu da cong bd trude day vé thanh phan va thoi gian bao vé khoi mudi
cta 14 loai tinh dau bang ky thuat hoi quy tuyén tinh da bién. Két qua
cho thay chavibetol acetate Ia thanh phan anh huong quan trong nhat
dén thoi gian bao vé hoan toan cua tinh dau. Thyc nghiém ciing cho
thay thoi gian bao vé hoan toan khoi mudi Aedes aegypti do tinh dau 14
trau (Piper Betle) loai giau chavibetol trung binh la gan 2 gio ¢ nong do

10%, lau hon so véi tinh dau 14 trdu giau eugenol (khoang 55 phut).
Nghién ctru nay dat nén tang cho viéc xac dinh céc loai tinh dau cé kha
nang dudi mudi, phét trién cac san pham dubi mudi hiéu qua va danh
gia chit lugng san pham.
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1. Gigi thiéu

Bén canh viéc loai bo cdc noi trt ngu cling nhu phun thudc diét mudi & quy mo cong déng thi
céc san pham dudi mudi ca nhan van co y nghia 16n trong viée phong tranh cac bénh do muoi gay
ra. Mic du chua ¢6 nhiéu minh chung khoa hoc, nhimg lo ngai vé nguy co anh huong dén sirc
khoe khi sir dung cac san pham dudi mudi ca nhan cé ngudn gdc hoa hoc van ngay cang gia ting
[1]. Tinh dau da duogc str dung hang ngan nam nhu mot loai gia vi va bai thudc dan gian, dugc tin
tuong vé tinh an toan cua chung. Tinh dau 1a mot hdn hop phuc tap cua cac hop chat d& bay hoi
dugc chiét xuat tir thyc vat. Tinh dau dugc tao thanh tir nhiéu hop chit phan cyc va khéng phén
cuc, bao gém céac hydrocarbon nhu monoterpen va sesquiterpen. Chung ciing ¢6 ngudn goc tir
phenylpropanoid va cac phén tir chira luu huynh hodc nito [2]. Hoat tinh sinh hoc va thanh phan
hoa hoc cua cac loai tinh dau khac nhau duogc cong bd ngay cang rong rai. Trong do, hiéu qua
dudi mudi cua tinh dau va thanh phan hoa hoc cua ching gan day cting da thu hat duge sy quan
tam cua cac nha khoa hoc [3]. Hiéu biét vé thanh phan c6 hiéu qua dudi mudi co thé gitp cho
viéc lwa chon loai tinh dau ciing nhu xdy dung cong thirc phu hop, nang cao hi€u qua s dung
tinh dau. Tuy nhién, do mirc do phong phu cua cac thanh phan hoa hoc trong tinh dau, viéc tim
kiém thanh phan chinh anh huong dén hiéu qua dudi mudi van con 1a cau hoi.

Nghién ciru nay str dung s6 liéu tir bai bao dd cong b trude day vé hidu qua dudi mudi cia 14
loai tinh dau khac nhau [4]. Trong ca ba loai tinh dau cho hiéu qua tot nhit va khac biét hin véi
c4c tinh dau con lai thi chi duy nhét tinh dau qué 1 sin c6 va co thé san xuit trong nudc. Hai loai
tinh dau con lai 1a tinh dau dinh hwong va tinh diu ¢6 xa huwong (loai gidu geraniol) déu phai
nhap ngoai. Tuy vay, tinh dau qué trong nude van co thanh phan khéac biét so v6i thanh phan cta
tinh dau qué duogc sir dung trong bai bao [5] do khac gidng va bd phan chiét. Muyc tiéu ctia nghién
ctru nay 13 sir dung mo hinh toan va thong ké nham tim kiém thanh phan hoa hoc chinh anh
hudng dén hiéu qua dudi mudi cia tinh dau. Qua do, gitip lya chon loai tinh dau c6 kha ning co
hoat tinh dubi mudi cao, ré tién, phd bién va sin co trong nudc, thay thé cho tinh dau nhap ngoai.

Cac mo hinh tinh toan dugc st dung dé dy doan mot bién muc tiéu tir cac bién dau vao co du
hinh dang va hinh thirc, nhung sy danh ddi chinh lién quan dén viéc Iva chon moé hinh c6 lién
quan dén d6 phirc tap ctia mé hinh. Cac mo hinh phirc tap hon cho phép du doéan tét hon, nhung
doi hoi nhiédu dit liéu hon, kho dién giai hon va dé bi qué tai. M6 hinh hoi quy tuyén tinh van kha
hiru dung va str dung nhleu trong y hoc. Ky thuat nay da cho thiy nong do propofol trong hoi the
tuong quan kha tot v6i nong do trong mé ndo va huyét tuong, va do do co thé hiru ich dé udc tinh
tac dung cua thudc gdy mé [6]. K§ thuat phan tich hdi quy da bién ciing duoc st dung dé xac
dinh cac yéu t6 anh hudng dén sy e ché hormone kich thich tuyén giap (TSH) & tré b suy giap
bam sinh (CH) sau diéu tri [7]. K§ thuat nay ciing dugc sir dung trong cac linh vuc khac nhur 1am
nghiép [8], néng nghiép [9]. Trong nghién ciru ndy dir liéu dugc thu thap tir bai bao da dugc cong
b trude d6 voi thanh phan hoa hoc (phan tich bang GC-MS) va thoi gian dudi mudi cua 14 loai
tinh dau khac nhau [4]. M6 hinh toan bac mot don gian van la su lya chon chinh nham sang loc
cac thanh phan hoa hoc anh hudng dén hiéu qua dudi mudi cia tinh dau. Két qua thu duoc tir k§
thuét hoi quy tuyén tinh duoc chimg minh lai bang khao sat thyc nghiém trén cac loai tinh dau
phui hop. DAy la tién dé cho viéc xdy dung cong thirc phdi tron cac loai tinh diu sin c6 trong
nudc tao san pham dudi mudi ty nhién c6 thoi gian tic dung lau dai nhat.

2. Phwong phap nghién ciru
2.1. Dit liéu

Nghién ctru nay dua trén s6 liéu nghién ciru ciia Luker va cong su [4] vé thanh phan cta 14 loai
tinh dau va thoi gian luu gitt mui cua chung (10% tinh dau duoc pha trong dung mdi hitu co). Dir
liéu cho thay mirc d§ phan tan cua céc thanh phan kha 16n, va sb lugng cac thanh phan qué 16n. Dé
tim kiém moi tuong quan, chung t61 tién hanh loai bot cac thanh phén hoa hoc dua trén tiéu chi: (i)
loai bo cac thanh phan hiém gap chi xuét hién & 1 dén 2 loai tinh dau; (ii) cdc thanh phan ham
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lwong déu thap & tat ca cac loai tinh dau; (iii) ham lwong cao & ca cac loai tinh dau c6 thoi gian luu
giit trung binh va ham luong thip & ca cac loai tinh dau c6 thoi gian dudi mudi cao va thip. Pdi véi
céc loai tinh dau, bo tinh dau toi do mui khong thich hgp cho viéc tao san phém, cling nhu céc loai
dau nén nhu dau dau nanh, diu ngo. Phan sd liéu con lai sau sang loc so bo bao gém 12 loai tinh
dau va 14 thanh phan hoa hoc) cho viéc tim kiém twong quan va phuong trinh hdi quy.

2.2. Tinh ddu va céng thirc phoi tron

Tinh dau 1a tréu (Piper Betle) co thanh phan giau chavibetol (ham lwong dao dong tir 10-14%
bang GC-MS, s liéu dugc cong bb boi cong ty) dugc mua tir cong ty Hoa Thom Co La, Viét
Nam [10]. Nudc ct 14 trau gidu eugenol dugc cung cip boi cong ty TNHH Tinh dau thién nhién
Huyén Thoai (Quéang Tri). Dé tao ra hdn hop chong mudi 10% (w/w), 0,5 g mdi loai tinh dau
duoc tron voi 4,5 g dau dira. Dau dura khong chura tinh dau duoc st dung nhu mét ddi chung
trong cac thi nghiém vé hiéu qua dudi mudi.

2.3. Nuéi cay muoi

Dbi v6i tat ca cac thi nghiém duoc thuc hién trong nghién ctru nay, Aedes aegypti cai (Vién
St rét - Ky sinh trng - Con trung thanh phd H6 Chi Minh) da duoc sir dung. Cac 16 khoang 500
qua trimg da dugc ap trong khay nhya 33 x 51 x 5 cm chura ba lit nude khir clo va phu 16p vai
man dé tao diéu kién cho n¢ thanh bo gdy. Vién thic an cho meo duge cho 4u tring an. Nhong
dugc phan loai vao cdc nhya 200 mL va chuyén dén 10ng nudi con tring (30 x 30 x 30 cm). Mot
binh Erlenmeyer 100 ml chita dung dich sucrose 20% véi bic bong & trén cing dugc dit trong
16ng va thay doi hang tuan. Long dugc giit trong phong con tring duy tri nhiét do 27 °C va d6 am
80% v&i chu ky sang/téi 1an luot 1a 14/10. Mudi trudng thanh 10 ngay tudi dugc sir dung cho cac
thi nghiém tiép theo.

2.4. Khdo st hiéu qud dudi mudi ciia tinh diu

Thir nghiém nay duoc thyc hién trén mo hinh va khéng st dung tinh nguyén vién nham tranh
cac van dé vé y dirc khi thuc hién thir nghiém trén nguoi. 25 con mudi cai tir mot dén hai tuan tudi
d3d duoc chuyén vao 1dng nudi (30 x 30 x 30 cm), c¢6 cac mit 13 mica dé d& quan sat. Mudi duoc
cho bo d6i 12h trudce khi tién hanh thi nghiém. Dé thay cho tay nguoi, mang silicone (da gid) duoc
dit 1én cuc 0 nhiét (37°C) va c6 chira dung dich thu hut mudi (gdm 1 g CaCOs, 2 mL H20, 1,5 mL
acid lactic va dudng saccharose). Mot chiéc dong hd bam gid duge khéi dong. Néu co mudi déu
dugc ghi nhan trong vong 60 gidy, ngay lap phu 16p da khac da dugc boi tinh dau xung quanh Vet
cdt cho hdn hop thu hit mu01 150 ul hdn hop tinh dau 10% duge bbi 1én vung xung quanh 16 cat
cho dung dich thu hut mudi. Sau khi béi tinh dau 1én mang silicone, mot bo dém thoi gian da duoc
bét dau. Theo nhiing thir nghiém trude d6 thi thoi gian thu hat mudi cua dung dich trén c6 thé duy
tri dugc 15 phat. Néu sau 10 phit thir nghiém vin cung cap su bao vé, rat by thur nghiém ra khoi
10ng va doi cho dén khi bo dém thoi gian dat 30 phut va bat dau thir nghiém trong khoang thoi gian
5-7 phut ctr sau 30 phut cho dén khi diéu tri that bai véi viéc bd sung lai dung dich thu htit mudi sau
mdi 30 phut, trudc khi dua tré lai vao 10ng nudi mudi. Xét nghiém nay do thoi gian bao vé hoan
toan ciia tinh dau. Thoi gian bao vé hoan toan dugc dinh nghia 1a thoi gian tir khi bbi tinh dau 1én
16p mang cho dén khi ¢6 mudi d4u trén 16p mang béi tinh dau.

2.5. Xir Iy théng ké va vé biéu do

Tat ca cac tinh toan dugc thuc hién trong phian mém thong ké RStudio 2024.04.2 (Posit
Software, PBC, Boston, Massachusetts 02210, My). Tim kiém tuong quan hdi quy va tinh toan
hé sé VIF (Variance inflation factor) dya vao cac ham Ilm va vif tir goi car. Lan luot loai bo céc
thanh phan c6 hé so tac dong kém va hé s6 VIF cao cho dén khi thu dugc phuong trinh théa man
cac tidu chi: hé s R2> 0,90, hé sb R2 hiéu chinh > 0,75, gi tri p clia cac hé s tac dong déu nho
hon 0,1, tit ca thanh phém déu c6 hé sd VIF nho hon 5.
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Thoi gian bao vé hoan toan cho thir nghiém dudi mudi so sanh giita mbi nhém va nhom dbi
chimg bang cach sir dung phan tich phuong sai mét chiéu (ANOVA) va kiém dinh so sanh céc
nhoém bang Tukey’s HSD. Su khéc biét dang ké giita mdi nhém duoc xac dinh bang cach sir dung
gia tri p cho mdi so sanh theo cip. Néu gia tri p< 0,05, cac nhém khac nhau dang ké. Kiém dinh so
sanh nhiéu cip cia ANOVA va Tukey duoc tao ra bang cach str dung cic ham R co ban aov va
TukeyHSD. Théng ké tom tit vé két qua cho moi kiém dinh dugc tao béng cach st dung cac ham
group by va summary tir goi dplyr. Hién thi chit cai nho gon (dé gitp bao cdo két qua ctia mdi so
sanh theo cip) duoc tao bang cach sir dung ham multcompLetters4 trong goi multcompView.

Biéu d6 twong quan dugc v& bang ham ggcorr trong goi Ggally, va biéu do khéc sir dung céac
ham trong goi ggplot2 va MS Excel 365.

3. Két qua va ban luan
3.1. M6 hinh héi quy giita cdc thanh phén va thoi gian tic dung

V61 muc ti€u lvra chon dugce cac thanh phén héa hoc chinh trong tinh dau anh huodng dén kha
nang dudi mudi, st dung k¥ thuat twong quan hdi quy va qua d6 tinh toan hé sé tic dong cua cac
thanh phﬁn. Dua vao cac tiéu chi lya chon va thuét toan nhu da trinh bay, da tim dugc 8 thanh
phan hoa hoc anh hudng dén thoi gian dudi mudi cua tinh diu. Tén va phan bd ti 16 cia 8 thanh
phén héa hoc d3 lya chon dugc thé hién trong Hinh 1.

xR 8 .
@
= 6
al=
. Iill
0
6 A -~ N
- X X g
o ** o @ o o R
W o N . o . B
6(\1?' A N ex (\é\\‘\ < s 3(\6‘
© o C}"‘D ‘4\6'5"L \(\e\\
Thanh phan héa hoc
A.
Tuy@t tung -
Xa huong T

Hwong thao

Bac ha A

Salava
Luc bac ha
Sa chanh
Phong l&¥
Bac ha
Geraniol
Qué [ E
Binh hwong . b
40 30 _ 20 10 0 50 100 150
Tilg, % Thaii gian, phit
o Aromadendrene [ Benzene acetaldehyde O Cadinene<delta->
@ Chavibetol acetate E Citronellyl formate E Cymene<ortho->
B O Mentha-2,8-diene<cis-meta-> E Phellandrene<beta-> ® Thai gian tac dung

Hinh 1. T7 Ié ciia 8 thanh ph(in hoa hoc da {@ra chon trong 12 logi tinh glci‘u duoc thé hién frong~biéu do
hop (A.). Ti l¢ (bén trai) cua cdc thanh phan ndy trong cac logi tinh dau c6 thoi gian duoi muoi khdc
nhau (bén phai, mau xanh dam) dwoc biéu dien bang biéu do buom (B.)
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Bang 1. Cdc théng sé thong ké ciia mé hinh hoi quy tuyén tinh gom 8 thanh phan ban dau
M6 hinh toan

p_value R? R? hiéu chinh Sai s6
0,0131 0,9838 0,9407 7,245
Thanh phan (%) Hé s6 tac dong p-value Hé s6 VIF
Aromadendrene -79,16 0,1278 14,591
Benzene acetaldehyde -94,80 0,0555 25,287
Cadinene<delta-> -98,01 0,1705 164,369
Chavibetol acetate 226,48 0,2919 194,525
Citronellyl formate 24,71 0,0662 9,401
Cymene<ortho-> 114,89 0,4287 27,261
Mentha-2,8-diene<cis-meta-> -61,50 0,1225 17,015
Phellandrene<beta-> 57,00 0,1197 5,619

Két qua cho thy ti 18 ctia cac thanh phan nay trong tinh diu c6 sy dao dong kha 16n (Hinh
1A). C6 cac thanh phan c6 thé tim thiy & hau hét cac loai tinh dau nhu aromadendrene, cadinene
<delta-> (Hinh 1B) nhung ciing ¢ thanh phan chi xuit hién & mot vai tinh dau. Cac thanh phan
nay déu c6 hé sb tac dong 16n dén kha ning luu gitr tic dung dudi mudi cua tinh dau (Bang 1).
Céc thong sb théng ké khac ciing cho thdy mo hinh toan 13 khé t6t voi gia tri R213 0,984, gid tri
RZhiéu chinh 1a 0,941, va m6 hinh toan c6 gia tri p<0,025.

Dé dam bao hé sb tac dong la dang tin, va cac thanh phan hoa hoc da lya chon 13 phi hop cho
két luan vé muc do tac dong cua ching dén hiéu qua du6i mudi, tién hanh kiém tra lai béng hé s6
tuong quan gitra cac thanh phén va tinh toan hé sd VIF cia ching. Biéu db hop (hinh 1A) cho
thay ham luong cac thanh phan trong tinh dau khong tuan theo phén ph01 chuan, vi vay tinh toan
hé sb tuong quan dira vao phuong phap twong quan Spearman. Biéu d6 twong quan duoc thé hién

trong hinh 2.
Thoi gian tac dung

Phellandrene.beta..

Mentha42.8.diene.ta.,

N

05

Citronellyl.formate i
Chavibetol.acetate -0.5
-,

Cadinene.delta..

Benzene.acetal. ..

Aromad.

Hinh 2. Biéu do nhiét thé hién hé sé tuwong quan Spearman giita cdc thanh phan héa hoc
va gita cac thanh phan hoéa hoc voi thoi gian tdac dung cua tinh dau

Két qua cho thiy c6 kha nhiéu thanh phan c6 muc do twong quan cao véi cac thanh phén khac
nhu benzene acetaldehyde, cymene <ortho->, mentha-2,8-diene<cis-meta-> (Hinh 2). Két qua
nay hoan toan tuong dong véi hé s VIF da tinh toan (Bang 1). Cac yéu t6 ¢6 hé sb VIF cao (>5)
tuong Gmg voi mirc d§ twong quan cao Vol cac yeu t6 khac dugc cho 1a khong dang tin dé dua
vao md hinh tuyén tinh bac 1. Hé s6 VIF cao giita cac thanh phan v6i nhau cho thay c6 su 13n
tuong tac. Diéu nay din t6i nhitng danh gia sai vé su anh hudng cua cac thanh phan dén thoi gian
bao vé cua tinh dau. Trong d6, 8 thanh phﬁn héa hoc d3 liwa chon déu cho VIF 16n hon 10, trir
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phellandrene<beta-> c6 VIF>5 (Bang 1). Vi véy tién hanh loai bé dan cac thanh phan c6 muc do
tuong quan cao, cudi cung tim dugc mo hinh toan tot nhat véi cac thong so nhu duge thé hién
trong bang 2.

Bang 2. Cdc thong s6 thong ké ciia mé hinh hoi quy tuyén tinh sau sang loc

M6 hinh toan

P_value R? R2 hiéu chinh Sai s6

0,000107 0,9181 0,8874 9,988
Thanh phan (%) Hé s6 tac dong P_value Hé s6 VIF
Chavibetol acetate 81,729 1,74741E-05 1,297594
Citronellyl formate 63,668 0,00151 1,229998
Phellandrene<beta-> 36,319 0,07044 1,284792

Vay phuong trinh hdi quy tuyén tinh bac 1 thé hién mbi quan hé giita cac thanh phan hoa hoc
¢6 tac dong manh va thoi gian luu gitr tac dung dudi mudi (y) cia tinh dau nhu sau:

y =11,05 + 81,73* Chavibetol acetate + 63,67* Citronellyl formate + 36,32* Phellandrene<beta-> (phpt)

(Pon vi cac thanh phan: %)

Mb hinh toan c6 gia tri R? va R? hiéu chinh lan luot 1 0,9181 va 0,8874, gié trj p< 0,01 cho thiy
mo hinh thu duoc 13 phu hop (Bang 2). Két qua tinh toan cho thay, chavibetol acetate 13 thanh phan
¢6 tac dong 16n nhat, viéc thay doi nho trong ham luong ctia né c6 thé anh huong 16n dén thoi gian
dudi mudi. Tiép do 1a citronellyl formate va thanh phan it c6 tac dong nhét 1a phellandrene<beta->.
Heé s6 tac dong clia ca ba thanh phan déu c6 gia tri duong thé hién hiéu qua tac dong theo chiéu
thuan, nghia 1 khi gia ting ham luong cua cac thanh phan s& 1am ting thoi gian dudi mudi cia tinh
dau. Hé s6 VIF cua cac thanh phan twong ddi nho (gan bang 1), thé hién cac thanh phan 1a dang tin
dé dua vao mo hinh hoi quy du doan thoi gian bao vé ciia tinh dau (Bang 2).

3.2. Pdnh gid khd ning dudi mudi ciia tinh diu

Dua vao ky thuét trong quan-hdi quy da xac dinh thanh phan chinh c6 mdi tvong quan tét dén
kha ning dudi mudi 1a chavibetol acetate, citronellyl formate va phellandrene<beta->. Céac loai
tinh dau sdn co6 trong nudc chira ham luong 16n cac thanh phan trén va da duoc cong bd 1a rét it,
hién chi tim thiy tinh dau 14 trdu (Piper Betle L.) dugc trong tai Hoc Mon 1a c6 chtra thanh phan
chavibetol acetate, va phellandrene<beta->. Ham lugng chavibetol acetate ¢ trong tinh dau 14
trau Hoc Mén 1a kha 6n dinh, trong héu hét cac cong b thi ti 1& dao dong tir 15-18% [11] — [13].
Khi khéo sat thanh phan tinh dau 14 triu theo cac thoi diém thu hoach khac nhau (tir thang 1 dén
thang 12) thi su khac biét cua chavibetol acetate 1a khong dang ké. Trong do6, chavibetol acetate
thip nhat khi dugc thu hoach vao thang 6 voi ti 1€ 1a 14,41% va cao nhat 13 vao thang 3 chiém
18,74% [13]. Ngoai ra, tinh dau 14 triu duogc str dung kha phd blen va lau doi nhu bai thude dan
gian, c6 thé san xuat trong nudc, hoan toan phu hop voi cac yéu cau va muc tiéu nghién ctru.

Dé danh gia hoat tinh dudi mudi vin Aedes aegypti cua tinh dau 14 triu c¢6 kiéu hinh hoa hoc
chavibetol, nudc cit 14 triu co kiéu hinh hoa hoc eugenol (thanh phan chavibetol & dang vét) nhu
cong b vé thanh phan hoa hoc cia cong ty, va tinh dau dinh huong, tién hanh thir nghiém trén mo
hinh trong chudng nudi mudi (phat trién tir lan quan). Két qua luu giir hoat tinh du6i mudi ciia tinh
dau 1a triu ndng d6 10% khi so sanh véi cac loai tinh dau khac duoc thé hién trong Hinh 3.

Két qua cho thiy thoi gian bao vé ciia tinh dau 14 triu khoi mudi van 1a khong c6 su khac biét
c6 ¥ nghia thong ké véi tinh dau dinh huong (p>0,05) nhung 1au hon dang ké véi nudc cat 14 triu
(Hinh 3). Ca ba loai hdn hop déu cho hiéu qua bao vé cao hon hin so v6i dbi chung 13 dau dira
khong bd sung tinh dau. Ham luong chavibetol trong tinh dau 14 trdu roi vao ving tir 10-14%,
ham lugng trung binh 1a 13,52% theo nhu cong bd tir cong ty [10]. Trong nghién ciru, tinh dau
dugc pha lodng 10% trong dau dira (twong ng v6i ham lugng chavibetol 1a 1,352% & cong thirc
tinh dau 14 triu) va cho két qua du doan thoi gian bao vé cia cong thirc nay khoi mudi 1a 122
phiit. Thuc nghiém vé thoi gian bao vé clia hdn hop tinh dau 14 trau trén dao dong tir 95 dén 135
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phut, trung binh 1a 113 phut. Két qua thyc nghiém 14 twong ddi ph hop so véi tinh toan 1y thuyét
tir m6 hinh héi quy da xay dung.

a

pry
o
o

%]
o

Théi gian bao vé (phut)

c

) —_

Dau dura Nwéc cat la trdu  Tinh dau dinh hwong Tinh dau la trau
Loai tinh dau

Hinh 3. Thoi gian bdo vé ciia cdc logi tinh déu khéi mudi van
Tinh ddu sir dung nong dé 10%, dau dira khéng chira tinh dau dwoc sir dung nhu doi chimg. Cdc ky tw
chit cai khong giong nhau the hién su khdc biét gitta cac nhom cd y nghia thong ké (p <0,05) boi phép
kiem dmh T ukeyHSP theo sau kiem dinh oneway-anova. Gid tri trung binh cua 3 lan thw nghiém va do
léch chuan dwoc theé hién.

3.3. Thdo ludn

Trong cac nghién ciru trude ddy, du doan kha ning dudi mudi thudng chi dwa vao cac thanh
phan c6 ham luong 16n va déu c6 mit & cac loai tinh dau co hidu qua tot nhat. Cach tiép can nay
hau nhu khéng dat dugc muc tiéu khi cac thanh phan co ham luong 16n lai chua phai 1a thanh
phan c6 tac dung chinh, va c6 thé bo qua vai trd cia cac thanh phan c6 ham luong thip hon. Piéu
nay di dugc quan sat trong truong hop ctia eugenol, thanh phan chinh (20-80%) cuia tinh dau
dinh huong [14], loai tinh diu da duoc chimg minh hiéu qua trong viéc kiém soat mudi [4]. Tuy
nhién, khi sir dung phan doan chiét xuit tinh du giau eugenol (50-70%) lai cho két qua dudi
mudi kha thdp [15]. Ngoai ra, hai thanh phan khac c6 ham lugng 16n & tinh dau dinh huong la
aromadendrene va cadinene<delta> thi c6 mit trong hau hét cac loai tinh dau di khao sat trong
cong bd & tai liéu tham khao chinh [4] (Hinh 1). Trong do, ti 16 aromadendrene trong thanh phan
bay hoi cta céc loai tinh dau twong ddi cao va 6n dinh (tir 4-5%). Ti 18 cta cadinene<delta> co
khoang rong hon, tuy nhién nhin chung van roi vao ving tir 1-4,5% (Hinh 1). Didu nay cho thay,
ching co thé khong phai 1a thanh phan chinh tao nén kha ning dudi mudi cua tinh dau. Nguoc
lai, chavibetol acetate chi dugc tim thiy trong cac loai tinh dau c6 thoi gian dudi mudi cao,
nhung khéng c6 hodc ndng do rat thdp & cac loai tinh dau c6 thoi gian tac dung ngin. Trong
nghién ctru nay, ky thuat hoi quy tuyén tinh duong nhur 14 k¥ thuat tot hon gitup ching ta nhin ra
su tac dong cua cac thanh phan héa hoc khac nhau dén kha nang dubi mudi cta tinh dau. Két qua
cho thay ham luong cua chavibetol acetate trong tinh ddu méi 1a thanh phan quan trong quyét
dinh dén thoi gian bao vé ciia tinh dau khoi mudi van A. aegypti (Bang 2) voi hé sb tac dong 16n
¢6 ¥ nghia thong ké.

Céc két qua phan tich dua vao ky thuat twong quan hdi quy trong nghién ctru nay 1a phu hop
v6i nhitng nghién ctru thue nghiém da cong bd trude day. Chavibetol va chavibetol acetate duoc
cho 1a thanh phan hoat tinh chinh trong 14 trau (Piper betle L.) c6 kha ning trc ché sy ndy mam va
sinh trudng cta co dai thong qua viée sir dung cac phan doan tinh dau giau 2 thanh phan nay
[16]. Tinh dau 14 trdu ciing d4 dugc chimg minh 13 ¢6 hiéu qua dudi mudi tuy nhién hiéu qua co
su khac biét 16n trong cac cong bd. Mdi qudc gia tham chi mdi ving s& ¢6 tinh dau 14 trau véi cac
thanh phan hoa hoc dic trung, goi 1a loai kiéu hinh héa hoc (chemotype). Su khac biét vé kiéu
hinh hoa hoc phu thudc vao ndng do chiém wu thé cua cac chat nhu chavicol, germanacrene D,
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isoeugenol, chavibetol, eugenol, anethole, va kiéu hinh héa hoc safrole trong tinh dau 14 triu [17].
Alighiri va cs. da sir dung tinh dau 14 triu ¢ kiéu hinh hoa hoc 14 isoeugenol va eugenol v6i nong
d6 chavibetol acetate & dang vét tir 3 tinh khac nhau cia Indonesia. Trong do, tac gia da sir dung
hdn hop tinh déu 14 triu 1én t6i 1 g tron voi 1 g chat mang cho hiéu qua dudi mudi van A.
aegyptl sau 1 tleng 1a 71-72% & ca 3 loai tinh dau [18]. Trong khi dé, nghién ctru st dung tinh
dau 14 trau c6 ngudn gbc tir thanh phé Thit Dau Mét, Binh Duong, Viét Nam, vdi cung phuong
phap ching minh trén mudi van A. aegypti hiéu qua dat hon 95% voi nong do thap hon rat nhiéu
14 2,4 pg tinh dau trong 1 mL chat mang [19]. Diéu nay c6 thé do sy khac biét vé thanh phan hoa
hoc ¢6 trong cac tinh dau. Tuy nhién, thanh phan tinh dau 14 triu trong nghién ciru dudi mudi tai
Binh Duong, Viét Nam 1a khong duoc céng bb. Mic du véy, thanh phé Thi Dau Mot va Hoc
Mon chi cach nhau gan 20 km, cé co s¢ dé tin rang 14 trau tai 2 ving 13 ¢6 cing dic diém vé
thanh phan héa hoc. Trong d6, tinh dau 14 trdu Hoc Mén da dugc chimg minh 1a thude kiéu hinh
hoa hoc chavibetol, ndng do chavibetol acetate dao dong tir 14-18% [12], [13].

Két qua thuc nghiém trén cac loai tinh dau 14 tuong tmg véi du doan 1y thuyét vé anh huong cta
chavibetol acetate dén hiéu qua bao vé khoi mudi van A. aegypti. Nghién ctru nay sir dung 2 loai
tinh dau 14 triu ¢ n6ng d0 chavibetol/chavibetol acetate khac biét nhau, né)ng do trong tinh dau la
trau cao hon so v6i nudc cét 1a trau. Dya vao thanh phan chinh duoc cong b tir két qua kiém dinh
ctia cong ty cho thiy tinh dau 14 triu c6 kiéu hinh hoa 1a chavibetol va nu6c cit 14 trau 1a eugenol.
Két qua vé thoi gian bao vé mudi cia cac loai tinh dau 14 twong Gmg v6i nong do chavibetol/
chavibetol acetate trong tinh dau. Trong do, thoi gian dudi mudi cia tinh dau 14 trdu 1a 113 +20
phiit 1au hon so voi nude cat 14 trdu chi co thoi gian bao vé trung binh 1a 55+10 phut (p< 0,05)
(Hinh 3). Nghién ctru ndy da chimg minh ham luong chavibetol acetate 1a thanh phan quyét dinh
dén hoat tinh dudi mu6i ctia tinh dau, tién d& cho viéc xdy dung cong thirc phdi tron tinh dau tao
san pham dudi mu01 van A. aegypti hiéu qua tir thién nhién. Tuy nhién, cac nghlen ctru trén cac loai
mudi khac 14 can thiét cho viée tao cong thirc tdi wu trén nhidu déi trong mudi khac nhau.

4. Két luan

Chavibetol acetate da dugc chimg minh 14 thanh phan quan trong trong viéc duy tri thoi gian
bao vé hoan toan cua tinh dau khoi mudi van A. aegypti bang k¥ thuat hdi quy tuyén tinh da bién
va bang thuc nghiém. Tinh dau 14 trdu (trAu Piper Betle L.) c6 kiéu hinh hoa hoc 1a chavibetol c6
tiém ning dé bao ché kem bdi dudi mudi voi thoi gian bao v¢ hoan toan trung binh gan 2 tiéng o
nong do 10% (w/w) trong dau dira. Nghién ciru nay rat quan trong ddi v6i nd luc phat trién san
pham du01 mudi co ngudn gdc tir cac vat liéu tw nhién than thién véi méi trudng thay thé cho san
pham tong hop hoa hoc.

Lo1i cam on

) Bai bao nay dugc tai tro boi Truong Pai hoc Bach khoa — Dai hoc Pa Nang véi dé tai co ma
s0: T2023-02-08MSF.
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