Nghién ctru khoa hoc c6ng nghé
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1. PAT VAN PE

Mubi 13 vector truyén bénh khi mang cac mﬁm bénh (ki sinh trung, vi khuan,
Vlrus) gdy ra cac bénh nguy hiém nhu sot rét, sot xuat huyét, chlkungunya va 21ka
Mdi ndm trén thé gidi co khoang 750 000 ngudi chét vi cac bénh do muoi truyen
2400 triéu nguoi co nguy co mic bénh st rét, va 100-400 triéu ca mic bénh st xut
huyét [1]. Viét Nam 1a dat nudc nhiét doi co da dang cac loai con tring, dong thoi
lwu hanh nhiéu bénh truyén nhiém do con trung dédc biét 1a mudi giy ra. Tinh riéng
nam 2022, ghi nhén s6 ca s6t xuat huyét cao nhét tai Viét Nam trong 36 nim qua, so
ca mac sot xuat huyet trén ca nudc la 372 696 ca, trong d6 ¢6 151 truong hop tur
vong. SH ca bénh tiép tuc gia ting mdi nam va con nhiéu nguy co bung phat ca mac
va to vong moi, tao nén ganh nang y té 16n dbi véi cong dong Trong khi d6, hién
khong c¢6 vaccine hodc thude du phong dé ngin ngira hoic kiém soat nhiéu bénh do
vector truyén, viéc kiém soat vector van chi yéu phu thudc vao cac thude diét/xua
dudi con trung [2].

Hién nay trén thi trudng c6 nhiéu san pham xua dudi/diét con tring co nguf”)n
gbc hoa hoc, tiéu biéu nhu DEET (N, N - diethyl - meta - toluamide), picaridin... tuy
¢6 hiéu qua cao nhung tiém an mot s6 nguy co khong an toan [3, 4]. Do d6 ngudi
tiéu dung dang ngay cang hudng téi str dung cac san pham c6 ngudn goc thién nhién
hi€u qua, an toan vdi con ngudi va théan thién véi moi truong. PMD (para-menthane
3,8-diol) 1a mot hoat chit chiém ham lugng nho trong tinh dau bach dan chanh da
dugc CDC (Centers for Disease Control) chinh thirc cong nhan 1 hop chit xua dubi
con trung giéng DEET va la san phém ty nhién duy nhét dugc phép sir dung & My
va Chau Au nhu mot chat chong muoi khong gy tac dung phu [5]. PMD da duge
bdo céo co tiac dung xua dudi hiéu qua nhiéu loai mudi (dedes aegypti, Aedes
albopictus, Culex nigripalpus, Culex pipiens, Anopheles gambiae, Ochlerotatus
triseriatus,...); rudi (Stomoxys calcitrans); ve (Ixodes ricinus) va mot s6 loai hut mau
dong vat khac (Haemadipsa sylvestris, Haemadipsa picta) [4]. PMD c6 ap suét hoi
thdp hon va bay hoi cham hon cac thanh phan tinh dau khac do d6 cho hiéu qua xua
dudi con trang cao, trong mdt pham vi rong va thoi gian bao vé lau hon. B¢ ting
cuong hiéu qua xua dudi mot sé thude chong con trung da thém vanillin, mot chat
6n dinh khi dugc thém vao cong thirc da cho thdy hiéu qua kéo dai thoi gian bao vé
[6, 7]. M6t s6 loai thude xua dudi con tring c6 vanillin, co thé dat dugc hiéu qua bao
vé xua mudi trong g?m 24 gid [7].

Trong nghién ctru nay, chung t61 s dung nguyén liéu PMD (d6 sach > 95%)
duoc nhom nghién ctru tong hop tir ngudn tinh dau bach dan chanh Viét Nam [8] két
hop véi vanillin, tinh dau sa chanh trong nudc dé phét trién mot cong thire xua dudi
con trung hidu qua, dic biét 1a v6i mudi Aedes aegypti. Loai mudi Ae. aegypti 1a
vector truyén bénh chu yéu gy dich sbt xuat huyét & Viét Nam va giy cac bénh
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khac nhu s6t vang da, Zika. Nghién ctru di lya chon duoc cong thirc str dung dau
khoang va PEG40, hai chat khong mui gitp hoa tan PMD t6t hon trong nudc, dé
thay cho cdc dung modi c6 mui nong va dé giy kho da nhu isopropanol, ethanol
thuong c6 trong cac san pham xua dudi con trung. Ngoai ra, cong thire co bd sung
xanthan gum giup tao san pham dang gel, gop phan lam giam qué trinh bay hoi cia
PMD va giam mui nong ciia vanilin tao ra ché phiam c6 mui nhe, khong giy cam
giac kho chiu cho ngudi sir dung nhu da sb cac cong thirc xua dudi khac, ma van dat
hiéu qua xua mudi Ae. aegypti cao trong 6 gio.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu, hoa chat
Str dung nguyén liéu PMD duogc nhom nghién ciru tong hop, d6 sach trén 95% [8].

Péi tugng: danh gia hidu qua xua mudi Ae. aegypti cua cac cong thirc khao
nghiém trén nguoi tinh nguyén tai Vién Pasteur Nha Trang.

Hoa chét: cac hoa chit ctia hiang Sigma-Aldrich (M) nhu: Natri hydro sulfit,
vanillin, isopropanol (IPA), ethanol; va cac nudc khac: tinh dau sa chanh (Viét
Nam), dau khoang Mineral oil (chiét xuat tr dau mo, Malaysia), PEG 40
hydrogenated castor oil (PEG-40) (Phap), xanthan gum (Trung Quéc),
Ethylhexylglycerin va Phenoxyethanol (EHGP) (An DJ),...

2.2. Phwong phap
2.2.1. Xdy dung céng thirc don thanh phan ché pham xua dudi con tring

Muc ti€u cua nghién ctu 1a tao ra ché phém xua dudi con trung an toan; c6 hi¢u
qua cao; c6 mui rat nhe dén nhe; lidu sir dung va gia thanh thap. Nghién ctru di xay
dung 9 cong thirc (Bang 1) dya trén cac co s sau: (1) ham lugng PMD trong khoang
15-25%; (2) PMD dugc hoa tan trong ethanol, IPA hodc dau khoang; (3) vanillin
trong khoang 5-10% vé khéi luong; (4) str dung két hop tinh dau sa chanh dé nang
cao hiéu qua xua dudi; (5) bd sung PEG-40, xanthan gum gitip giam sy bay hoi va
giam hap phu qua da cua hoat chat PMD, kéo dai thoi gian xua dudi; (5) b6 sung
thém chat chdng oxy héa (natri hydro sulfit) cho vanillin; (6) liéu st dung ché pham
thuong trong khoang 0,3-1,2ml hoic g ché phim/600cm? bé mat da thir nghiém.

Bang 1. Thanh phan cac cong thirc xua dudi con tring

T Cong thie | oy | c12 | cT3 | €14 | €15 | CT6 | CT7 | €18 | CT19

. N wt% | wt% | wt% | wt% | wt% | wt% | wt% | wt% | wt%
Thanh phan

1 |PMD 16 16 16 16 256 | 25,6 | 25,6 23 23

2 |IPA 43,11 43,11 | 26,86

3 | Ethanol 43,11| 26

4 | Dipropylen glycol 8,5

5 |Xanthan gum 0,55 0,55 | 0,55 0,2 0,1
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T Cong thirc | 1 | o2 | €T3 | C14 | CT5 | C€T6 | €T7 | €18 | C19
Thinh phin W% | wi% | wi% | wi% | wi% | wi% | wi% | wi% | wi%
6 |Vanillin 9o | 9o [ 5555 10 10] 10]55] 9
7 | Tinh dau sa chanh 5 5
8 |Du khoting 39 | 30 26,86 | 26,86
9 (1%2})%803 054 | 0,54 | 054 | 054 | 0,54
10 |EHGP 075 | 075
11 |PEG 40 3
12 | Glycerol 0,5
13 |Nube cht 31,89 | 31,89 42,95 | 20,75 | 3645 | 36,45 | 43,15 | 63,11
Téng 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

2.2.2. DPdnh gid cam quan ciia ché phim

Dinh gid chi tiéu vé mii ciia ché phiam: Panh gia cam quan theo TCVN
2653:1 ?78 vé nudc }Jéng, xac dinh mui ¢ 20°C [9]. Yéu cau mui tir rat nhe + nhe hay
muc diém la 1+2 diém theo Bang 2.

Bang 2. Phan loai mirc do mui theo TCVN 2653:1978, xac dinh mui & 20°C [9]

Panh gia mirc

Mirc do mui Pic diém cia mui P
do mui (dieém)

Khong co6 gi Bing cam giac khong nhan thay mui 0

Ngudi binh thuong khéng nhan thy, nhung phat 1

Mui rat nhe hién dugc trong phong thi nghiém.

Mui nhe Nguoi binh thuong, néu chu V, s€ phat hién dugc 2
Co6 mui D& nhan biét va gay cam giac kho chiu 3
C6 mui rd Gay cam giac khé chiu va liic udng bi lgm giong 4
Mui rt 16 Manh dén ndi khong thé uéng dugc 5

Ddnh gid cam quan chung: Dich ché pham phai d& dong nhat, khong bi von
cuc, dé xit.

2.2.3. Pdanh gid hiéu qud xua dudi mudi

banh gia hiu qua xua dud6i mudi cta ché pham thtr nghiém trén chung Adedes
aegypti theo thong tu s6 22/2015/TT-BYT ctiia B§ Y t€ [10] tai Vién Pasteur Nha
Trang. Str dung phuong phéap thu nghiém sinh hoc tay trong 16ng nh6t muoi (Hinh 1)
trén 2 cdp nam nit tinh nguyén da dugc huan luyén cach lac tay chi d¢ muoi cham ma
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khong cho mudi hut mau. Mdi cip (01 nam va 01 nit) dugc boi ché phim xua mudi
truge khi bat dau thir nghiém 30 phut, cdp con lai khong boi ché phém xua mudi. Thir
nghiém trén ving da khao nghiém tir ¢ tay dén khuyu tay bén trai, khoang 500-600
cm? (4 ngudi tuong duong nhau) theo lidu khao nghiém, ban tay deo ging tay kin.

Khi tién hanh tha vao mdi 1dng 200 mudi. Hai nguoi khong xoa ché pham xua
mudi cho tay trai vao 16ng. Ctr mot gio cho tay vao 1dng 30 gidy dé dém sé mudi
cham vao chd ho, néu sé mudi cham trén 10 con 1a dat yéu cau. Trong 30 gidy néu
<10 mudi cham thi két qua thir nghiém can hay bo. Thir nghiém duoc theo ddi theo
thoi gian: 01 gio, 02 gio, 04 gid, 06 gio, 08 gid. Sau mdi gid theo ddi thay 200 mudi
moi. Tién hanh tuwong tu v&i cap boi ché pham, chi khac 1a khong gidi han s6 lan
mudi cham vao. Thu nghiém lap lai 03 lan trong diéu kién tuong tu nhau, nhiing
ngudi tham gia thir nghiém va d6i chtng di nhau & ngay thir 02 va thir 03.

banh gia hiu luc theo cong thic:

B
x 100%

% ty 1é gidam mubi d6t =
Trong do:
A: S6 mudi dau 6 tay d6i chtng; B: S6 mudi ddu ¢ tay thir nghiém
Ty 18 = tir 90%-100%: dat yéu cau.

Danh gia an toan: dua vao bang cdu hoi dé danh gia tac dung khong mong
mudn ctia ché pham ché pham xua mudi khao nghiém véi nhitng ngudi tham gia thir
nghiém. Néu s6 nguoi dugc héi c6 mdt trong nhiing diu hiéu: di ung da, dau dau,
chong mat chiém > 2/5 thi khong dat yéu cau.

Hinh 1. Thu nghiém canh tay trong_ 16ng (arm-in-cage, AIC) dé do luong hiéu qua
ctia thudc chdng mudi tai chd trong diéu kién phong thi nghiém [11]

_ Hiéu qua xua mudi dugce xac dinh 13 sé gio ma ché pham giir duoc ty 1¢ giam
muoi dot >90%.

3.KET QUA
3.1. Sang loc céc cong thire xua dudi con trung

CT1 va CT2 c6 thanh phan twong tu nhau, chi khac dung méi & CT1 la IPA,
trong khi & CT2 Ia ethanol. CT2 cho mui nong hac hon CT1, hon nita theo mdt so
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nha khoa hoc ethanol c6 kha ning két hop véi vanillin vé dang axetal giup ting hiéu
qua cua thudc xua dudi con trung [11] nén trong 2 CT nghién ctru chi chon CT2 cho
cac danh gia khac.

Trong 9 cong thirc pha ché, CT3 va CT4 dugc pha ché két hop tinh dau sa
chanh v6i PMD nham kéo dai thoi gian xua mudi hiéu qua, tham chi t&i 6 gio [11],
tuy vay lai cho mui néng, d& nhan thay. Do d6 CT3 va CT4 khong dat yéu cau vé& mui.

CT5 tuy c6 mui ndng, dé nhan thay cua IPA két hop vanillin nhung vin duoc
lwa chon dé danh gia kha ning xua mudi do sy két hop nay di duoc cong bd 1a co
thé duy tri thoi gian xua dudi mudi hiéu qua d&én 12 gio [12]. CT5 dugc dung lam
cong thirc dbi chiéu.

CT6 tuy giam ham lugng IPA xudng 26,86% nhung mui ché phdm van dé
nhan thiy nén khong dat yéu cau. CT7 da cai thién so voi CT6 khi thay IPA bémg
dau khoang cho mui nhe nhung cling vi vdy ma tao do ddc cho gel, dich ché pham
dé bi von cuc nén khong dat yéu cau.

Bon cong thire CT2, CT5, CT8, CT9 duoc tiép tuc lya chon dé dénh gia higu
qua xua dudi mudi dedes aegypti tai vién Pasteur Nha Trang.
3.2. Két qua danh gia hiéu qua xua dudi mudi cia cic cong thirc 2,5, 8, 9

Két qua khao nghiém an toan cho théy ca 4 cong thuc 2, 5, 8, 9 déu khong co
mui khé chiu, khong gay phan tng phu dbi vOi nguoi thr nghiém trong thoi gian
tiép xuc. Két qua danh gia hidu qua xua dudi mudi dugc trinh bay trén Bang 3.

Bang 3. Bang két qua dénh gia hiéu qua xua dudi mudi sot xuat huyét Ae.aegypti
cua CT 2, CTS, CT8, CT9

Gio thir nghiém Ty 1é giam mudi dot (%)
CT2 (liédu | CTS5 (lidu CTS8 (lidu CT9 (lidu
xit 2-3 lan) xit 6 lan) xit 7 l1an) xit 7 lan)
Thir 1 (1h) 82,5 100,0 99,3 100,0
Thir 2 (2h) 57,3 100,0 98,7 99,5
Thir 3 (4h) 31,9 98,7 93,3 96,8
Thir 4 (6h) 41,7 88,3 70,7 90,0
Thir 5 (8h) 16,4 76,0 51,0 68,4
Hiéu qua bao vé | Khong co6 4 gio 4 gio 6 gio

CT 2 ¢6 thanh phan don gian nhat (gdm 3 thanh phan PMD, vanillin va dung
mdi ethanol trong d6 PMD dugc ding v6i ham lugng thép 16%. Cong thirc nay duoc
ching t6i thir nghiém vdi liéu dung & mirc thap nhét (0,2+0 3g/600cm) - tuong
duong véi 2+3 lan xit nham muc dich xac dinh ngudng hiéu qua cua ché pham trén
co s& PMD. Két qua thir nghiém trén Bang 3 cho thdy & murc ngudng liéu thip nhat
ctia CT2 chi ¢6 hiéu qua xua dudi & mirc 82% sau 1 gio va sau d6 giam dan. Do d6
can tang liéu thir nghiém va ting ham luong PMD trong cong thirc xua dudi.
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CT 5 véi lidu thr nghiém ting 1én 6 lan xit trén ving da thir nghiém
(0,6ml1/600cm?) cho hiéu qua bao vé 100% trong 2 gid ddu va gin dat 6 gio bao vé
(ti 1¢ xua 88,3%, g?m dat 90% la murc dat hi¢u qua bao v¢). CTS khong c6 mui kho
chiu, an toan nhung mui [PA két hop vanillin van dé phat hién, chua dat tiéu chi rat
nhe - nhe va ham lugng PMD 25,6%, vanillin 10% kha cao, néu giam s€ giup giam
mui va giam gia thanh.

CT 8 thiét ké da giam ham lwong PMD xuong 23%, vanillin xudng 5, 5% so
voi cac CT5, CT6, CT7 cho mui nhe, dat yéu cau v€é mui. Hiéu qua xua mudi sét
xuat huyét Ae. aegypti v6i liéu 7 l1an xit (0,7g/600cm” bé mit da) trén Bang 3 cho
théy CTS8 c6 hi€u qua bao v¢ trong 4 gid voi ti 1€ xua 93,3%; sau 6 gid dat 70,8%.
Két qua xua mudi ciia CT8 thap hon & CT5 c6 thé do ham lwong PMD va vanillin
thép hon méc du da tang liéu thém 1 1an xjt. Thém mot han ché cua cong thirc 8 1a
phai lac ki trude khi xit, dé 1au (trén 1 tué”m) ¢6 hién tugng von cuc nho néu khong
lic k¥ khi xit d& bi tac.

CT 9 da tang ham lugng vanillin 1én 9%, b6 sung thém 3% chét nhil hoéa
PEG40, 0,5% Glycerol va giam luong xanthan gum, b dau khoang so véi CT8 nén
cho dich lodng hon, d& xit hon CT8. Ché pham c6 mui nhe, dat yéu cau vé mui.
Khao nghiém danh gia kha ning xua mudi Ae. aegypti cua CT9 véi lidu 7 lan xit,
cho hi¢u qua bao v¢ trong 6 gid vai ti 1€ xua 90,0% (Bang 3). Nhu vay vdi viéc tang
vanillin so v6i CT8 giup tang hi¢u qua bao vé tir 4 gio 1én 6 gid, chimg t6 vanillin
gitip ting cuong hiéu qua xua dudi mudi. Piéu nay dwoc li giai do cdu trac hoa hoc
cta vanillin thich hop cho phép hinh thanh acetal véi PMD [11], [12] (Hinh 2).

vanillin p-methane-3, 8-diol vanillin PMD acetal
Hinh 2. So d6 du doan kha nang tao acetal gitra vanillin va PMD [11]

Dang PMD-axetal 1a dang kho bay hoi hon PMD, dugc st dung trong cac
cong thirc xua dudi, trong d6 acetal s& dugc phan hiy cham tao PMD do d6 gitp kéo
dai hoat dong xua dudi con trung ctia dang PMD hoat tinh. Hon nira vanillin c6 hd
so nhay cam da lidu tbt, hd so ddc tinh/an toan chung tot (dat chuidn GRAS
(Generally recognized as safe (GRAS) & Hoa Ky), dugc FDA cong nhan 1a chit phy
gia thuc pham an toan) va kha ning dung nap tot nhu mét ta duoc (Co quan quan ly
cua EU va Hoa Ky cong nhén). Tuy Vay vanillin ¢6 nhuge diém d& bi oxi hoa va
phan huy nén viée bo sung chit chdng oxi hoa NaHSO; di duoc chimg minh c6 kha
ning gitr 6n dinh céu tric vanillin [12]. Chat nhii héa PEG40, xanthan gum 1a cac
cac phan tu c6 kich thudc 16n, tao dich dang gel, dugc thém vao giup PMD kho bay
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hoi hon dang 16ng. Theo Maia (2011) khi bd sung cac chét kich thudc 16n, chira axit
béo khong bio hoa va chit nhii hoa gitp cai thién kha ning xua dudi va gitip lam
cham qué trinh bay hoi va giam hap phu qua da cua cac hoat chét d& bay hoi [13].

Nhu vay CT9 véi luong PMD 23% cho hiéu qua bao vé trong 6 gid 1a két qua
kha quan va kha cao dap ung duoc yéu cau sir dung trong thuc té (nhit 13 véi luc
luong quan doi).

4. KET LUAN

Trong 9 cong thirc pha ché da lya chon dugc cong thirc 9 gdm cac thanh phan:
23% PMD; 9% vanillin; 0,1% xanthan gum; 3% PEG 40; 0,5% glycerol; 0,054%
NaHSO; va 0,75% EHGP trong d6 PMD dugc nhdm nghién ciru tong hop tir ngudn
tinh dau bach dan chanh sin co trong nude. Cong thirc 9 cho mui diu nhe, khong gay
phan ng phu v6i nguoi thir nghiém, cho hiu qua bao vé cao trong 6 gid v6i muoi
Aedes aegypti, co thé dap tmg yéu cau sir dung trong thyc té cua cac luc lwong dic
thu (hiéu qua bao v¢ tin cay va khong boc 19 vi tri nguoi st dung).
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SUMMARY

EVALUATION OF THE ABILITY TO REPELL Aedes aegypti MOSQUITOES
OF SOME REPELLENT FORMULA CONTAINING PARA-MENTHANE 3,8-
DIOL COMBINED WITH VANILLIN

Mosquito-borne diseases are a major cause of death and illness globally,
especially in typical tropical and subtropical climates like Vietnam. Personal
protection with insect repellent is an effective protective measure to help prevent
mosquito bites and disease transmission. In this study, we used para-menthane-3,8-
diol (PMD) synthesized from Vietnam FEucalyptus citriodora essential oil as the
main active ingredient combined with vanillin to create a preparation with a mild
odor, no side effects, and highly effective mosquito repellent for 6 hours on Aedes
aegypti strain.

Keywords: Para-menthane-3,8-diol, Aedes aegypti, vanillin, insect repellent,
xua dudi con tring.
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