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Tém tit

Nghién ctru nay nhim danh gia thanh phan hoa hoc va hoat tinh khang khuén ciia ché
pham dudng toc chira hdn hop tinh dau thién nhién, bao gém: vo budi (Citrus maxima), sa
chanh (Cymbopogon citratus), hoic huong (Pogostemon cablin) va huong nhu trang (Ocimum
gratissimum). Tinh dau duogc chiét xuit bang phuong phap chung cét 16i cubn hoi nuéce va
phéi tron véi dau nén (dau dira, dau olive) dé tao thanh san pham dudng toc & ndng do 3%.
Phan tich GC-MS cho thiy cong thirc chira cdc hop chat d& bay hoi c6 hoat tinh sinh hoc cao
nhu D-limonene (54,06%), citral, eugenol va patchouli alcohol. Hoat tinh khang khuan dugc
danh gia trén chung Escherichia coli ATCC 25922 bang phuong phap khuéch tan trén thach,
xéac dinh MIC va MBC. Két qua cho thiy san pham tao vong khang khuan trung binh 5,11
mm; MIC dat 3,91 pL/mL va MBC dat 15,63 uL/mL v6i ty 16 MBC/MIC = 4 cho thay dic
tinh kim khuén dic trung cua tinh dau. Su két hop giita cac loai tinh diu c6 kha ning tao hiéu
{mg hiép dong, dong thoi dap ung yéu cdu an toan va cam quan cua san pham cham soc toc.
bay 1a huéng tiép can tiém nang trong viéc phat trién dong my pham xanh c6 gia tri tmg dung
cao tir nguon tai nguyén ban dia Viét Nam.

Tir khoa: Ché pham dwdng téc, hoat tinh khéng khudn, Escherichia Coli, phan tich GC-
MS, tinh dau thién nhién.

Trich dan: Cao, T. T., Ngo, V. N, Tran, T. L., & Bui, T. P. T. (2025). Panh gia tiém ning
thuong mai hoa ctia ché pham dudng toc chira tinh dau thong qua phan tich cam quan, thanh
phin hoa hoc va hoat tinh khang khuén. Tap chi Khoa hoc Pai hoc Pong Thdp, 14(04S), 51-
64. https://doi.org/10.52714/dthu.14.04S.2025.1560.
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Abstract

This study aimed to analyze the chemical composition and evaluate the antibacterial
activity of a natural essential oil-based hair care formulation containing Citrus maxima
(grapefruit peel), Cymbopogon citratus (lemongrass), Pogostemon cablin (patchouli), and
Ocimum gratissimum (white basil). The essential oils were extracted via steam distillation and
blended with carrier oils (coconut oil and olive oil) to create a 3% hair care formulation. GC-
MS analysis revealed a rich profile of bioactive volatile compounds, with D-limonene
(54.06%), citral, eugenol, and patchouli alcohol being the major constituents. The antibacterial
activity was assessed against Escherichia coli ATCC 25922 using the agar well diffusion
method, also by determining the Minimum Inhibitory Concentration (MIC) and Minimum
Bactericidal Concentration (MBC). Results indicated an average inhibition zone diameter of
5.11 mm, with a MIC of 3.91 pL/mL and an MBC of 15.63 pL/mL. The MBC/MIC ratio of 4
suggests a bacteriostatic effect, typical of essential oils. The synergistic interaction among the
essential oil components enhances biological efficacy while maintaining cosmetic appeal and
safety. This approach demonstrates a promising pathway to developing sustainable, value-
added green cosmetic products derived from local Vietnamese plant resources.

Keywords: Antibacterial activity, Escherichia coli, GC-MS analysis, haircare, natural

essential oils.
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1. Giéi thiéu

Trong nhitng nam gan day, xu huéng quay trd lai véi cac san pham c6 ngudn gde tu nhién
trong cham soc ca nhan ngay cang gia tang, dac biét trong linh vuc my pham va cham séc toc.
Diéu nay phan anh mdi quan tdm sdu sac cua nguoi ti€u dung 601 voi tinh an toan, thén thién voi
mai trudng va tac dung hd tro stic khoe tir cac hop chat c6 ngudn gdc thuc vat. Trong sd do, tinh
dau thién nhién — v6i dic tinh da dang nhu khang khuan, chdng oxy héa, dudng 4m — di chimg
minh tiém ning tmg dung rong rii trong cac ché pham cham soc toc, khong chi & vai trd tai tao va
bao vé ciu tric soi toc, ma con trong vide duy tri cin bang vi sinh ving da dau (Maddheshiya &
cs., 2022).

Mic du nhiéu nghién ctru da ghi nhan hoat tinh sinh hoc cua tirng loai tinh dau riéng 1é, cac
cong trinh danh gia hiéu qua phéi hop giita cac loai tinh diu nay trong nén diu dudng toc van con
han ché. Viéc phéi hop tinh dau sao cho vira dam bao hiéu qua sinh hoc, vira dat céc tiéu chi cam
quan va On dinh héa 1y ctia san pham van con 1a thach thirc dang ké. Cac nguyén liéu duoc lua
chon trong cong thitrc dudng toc trén co s cac dugc liu truyén théng ¢0 hoat tinh sinh hoc cao va
duoc st dung phd bién trong chiam soc toc tu nhién qua nhiéu thé hé & Viét Nam. Vo budi (Citrus
maxima) chira ham lugng cao limonene va flavonoid, giap kich thich moc toc, giam géy rung va
chong oxy hoa. Sa chanh (Cymbopogon citratus) gidu citral va citronellal, c6 tac dung khang
khuén, khang nim va khtr mui, rat pht hop cho cac san pham cham soc da dau (Karakaya & cs.,
2022). Hodc huong (Pogostemon cablin) 1a ngudn cung .cap patchoulol ¢6 kha nang khang viém
va lam diu da, thuong dugc Gmg dung trong cac san pham phuc hdi toc hu tén (Aswandi & cs.,
2024). Huong nhu trang (Ocimum gratissimum) chira eugenol, mot chit c6 hoat tinh khang khuan
manh, hd trg cai thién tinh trang viém da dau va ngan nglra gau (Wang & cs., 2023). Bén canh do,
cac loai diu nén nhu dau dira va dau olive khong chi gitip hoa tan va 6n dinh tinh dau, ma con cung
cép dudng chat thiét yéu cho toc, cai thién do am, do bong va do dan hoi cua soi toc (Abdalla &
cs., 2024). Nho su két hop dong thoi gitra cac tinh dau hoat tinh sinh hoc va dau nén giau dinh
dudng, san pham dudng toc khong chi c6 tac dung nudi dudng ma con gop phan bao vé toc va da
dau khoi tac nhan gy hai tir vi sinh vat.

Bén canh do, lya chon Escherichia coli (E. coli) dé danh gia hoat tinh khang khuédn ciia mau
dudng toc dugc dya trén cac ti€u chi khoa hoc va thuc tidn. E. coli 1a mot vi khuan Gram am dién
hinh, thudng dugc sir dung 1am ching dai dién trong cac phép thir in vitro do d& nudi cdy, sinh
truong nhanh va 6 tinh phan tng rd rang véi cac chat khang khudn (Denamur & cs., 2021). Ngoai
ra, sy hién dién cta E. coli trén da dau co thé giy mét can béng h¢ vi sinh va lién quan dén céc tinh
trang viém nhiém, déc biét trong moi truong am udt. Do d6, danh gia kha ning e ché hogc tidu
diét E. coli giup chirng minh tiém ning khang khuin phd rong va tinh tmg dung ctia san phim
dudng toc trong chim soc va bao vé da dau.

Mot s6 vi sinh vat nhu Malassezia spp. — nAm men gy viém da tiét ba, gau va rung toc —
hay Cutibacterium acnes (trudc dy goi 1a Propionibacterium acnes) — vi khuan lién quan dén
viém nang 10ng va 161 loan tuyén bi — thuong dugc xem 14 cac tac nhan chinh trong mit cin bang
hé vi sinh da dau (Cros & cs., 2023; Vijaya Chandra & cs., 2020). Viéc b6 sung thir nghiém trén
cac ching vi sinh vét ndy trong cac nghién ctru tiép theo s& gilip tang tinh thyc tién va kha ning
g dung ctia san pham trong chim soc toc.

Ngoaira, nhiéu cong trinh gan day da tap trung so sanh hi¢u qua khang khuén giita cac loai
tinh dau va ghi nhan hiéu tng hiép ddng khi phdi hop nhiéu loai tinh diu trong cling cong thirc.
Nghién ctru cua Bunrathep cho thdy su sa chanh va hodc huong lam ting kha ning e ché vi
khuin P. acnes va S. epidermidis (Bunrathep, 2020). Twong tw, nhom Jain va cong sy dé ching
minh rang viéc phdi tron cdy tra, dau chanh, dau huong théo gitp tang hiéu qua khang nim gay
gau trén da dau Malassezia, Candida (Jain & cs., 2022). Do d6, viéc két hop tinh dau trong cong
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thirc dudng toc khong chi tdi wu vé mit cam quan ma con gitp ting hiéu qua sinh hoc nhd tuong
tac hiép lyc.

Diéu nay dit ra nhu cau thuc hién cic nghién ciru bai ban nham phan tich, danh gia va kiém
nghiém hiéu qua thyc té ciia nhitng cong thirc dudng toc c6 ngudn gde tir tinh du thién nhién. Két
hop gitta cac loai tinh diu ban dia tao thanh mét cong thirc ¢6 hiéu ing hiép dong 1a diém méi cia
nghién ciru. Trén co s d6, nghién ctru ndy duoc tién hanh nham: (i) xay dung cong thirc ché pham
dudng toc c6 chira hdn hop cac tinh ddu hodc huong, vo budi, sa chanh va huong nhu tring; (ii)
danh gia hoat tinh khang khuan cua ché pham thu dwoc ddi v6i Escherichia coli; (iii) Danh gia
mot sO chi tiéu cam quan cua mau dudng téc. Nghién ctru con mé ra hudng tiép can bén vimg
trong vi€c phat trién san pham cham soc ca nhén co gia tri gia tdng cao tai Viét Nam.

2. Vit liéu va phuong phap nghién ciru
2.1. Nguyén li¢u va héa chit

Nguyén liéu thuc vat chira tinh ddu dugc st dung bao gdm vo budi (Citrus maxima), sa
chanh (Cymbopogon citratus), hoéc hwong (Pogostemon cablin), va huong nhu trang (Ocimum
gratissimum). Tinh dau dugc chiét xuat bang phuong phap 16i cudn hoi nude. Dau nén bao gdm
dau dira (Cocos nucifera) va dau olive (Olea europaea), dugc st dung dé pha che dung dich
dudng téc. Cac hoa chat va dung moi sir dung trong thi nghiém bao gom: nud6ce ct vb tring,
dung mai ethanol 50% (ding dé hoa tan chloramphenicol 1am chimg dwong), méi truong thach
Mueller-Hinton Agar (MHA), moi truong thach dinh dudng Tryptic Soy Agar (TSA), dung dich
Salt Peptone Water (SPW), méi truong Mueller-Hinton Broth (MHB) dung trong thtr nghiém
MIC va MBC, va chi thi sinh hda resazurin (HiMedia) stt dung trong phép thir MIC.

2.2. Phwong phip chiét xuit tinh dau

Tinh dau tir cac nguyén liéu thyc vat bao gém vo6 budi (Citrus maxima), hodc huong
(Pogostemon cablin), sa chanh (Cymbopogon citratus) va huong nhu trang (Ocimum
gratissimum) dugc chiét xuit bang phuong phap chung cit 16i cudn hoi nudce (Xiao & cs.,
2021). Nguyén liéu dugc 1am kho tu nhién trong bong ram dén khi dat d6 4m 6n dinh, sau do
cit nho dé tang dién tich tiép xtic. Qua trinh chung cét dugc tién hanh trong hé thong kin, st
dung ndi dun c6 gin bo sinh han dé ngung tu hoi nudc mang tinh dau. Hon hop tinh dau va
nude thu duge sau chung cat dugc dé ling, tach 10p, sau d6 thu riéng phan tinh dau ndi phia
trén. Tinh dau sau khi thu duge 1am khan va bao quan trong lo thuy tinh t6i mau, dat & nhiét
d6 4°C dé tranh phan huy do anh sang va nhiét do, nhdm duy tri 6n dinh thanh phan héa hoc
cho cac phan tich tiép theo.

2.3. Bao ché ché phAm dudng téc va danh gia cim quan trén téc mau

Ché pham dudng toc dugc bao ché tir hdn hop tinh dau thién nhién (3%) va ba loai dau
nén (Abelan & cs., 2022). Cu thé, mdi loai tinh dau (hoe“ic huong, vo budi, sa chanh, huong
nhu tring) dugc ldy 0.75 mL va cho vao binh dinh mirc 100 mL. Sau d6, b sung déu dura
(Cocos nucifera) va dau olive (Olea europaea) theo ty 1¢ thé tich 1:1 cho dén khi dat tong thé
tich 100 mL. Hon hop duoc khudy tron bang may khuay dong hoa téc d6 cao nham dam bao
d6 dong nhét va on dinh nhii twong. Gia tri pH ctia ché pham duge do bang may do pH va diéu
chinh trong khoang 4.5-5.5 — day 14 khoang pH phii hop véi sinh 1y toc va da dau (Okole &
cs., 2022). San phém sau khi hoan tat duoc dong gbi vao chai thuy tinh t6i mau va bao quan &
nhlet d6 thuong nham duy tri chat lwong cam quan va do o on dinh hoa hoc trong qua trinh luu
trit. Cac tiéu chi cam quan ban dau duoc dénh gia bao gdm: mau sic, mui huong, do trong/duc,
d6 nhot, cam giac khi thoa, 3§ bam dinh, kha nang rira sach, d6 tuong thich voi tdc mau. Panh
gia cam quan trong nghién ctru nay duoc thuc hién dudi dang khao sat ndi bg, khong thu thap
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dir liéu ca nhan hay lién quan dén thir nghiém trén nguoi, do d6 khong yéu cau sy chip thuan
tir hoi dong dao duc nghién cuu.

2.4. Phan tich thanh phin héa hoc (GC-MS)

Thanh phan héa hoc cua cac loai tinh dau nguyén chét bao gdm hodc hwong, vo budi,
sa chanh va huong nhu tring dugc phan tich bang phuong phép sic ky khi khdi pho (GC-MS)
(Zhang & cs., 2021). Thiét bi sir dung 1a may GC-MS Agilent 7890B két hop dau do khdi phd
Agilent 5977A (Agilent Technologies, Hoa Ky), st dung c6t mao quan HP-5MS (30 m x 0,25
mm ID, d6 day mang 0,25 pm).

Céc diéu kién phan tich dugc thiét 1ap nhu sau: nhiét d6 budng tiém 1a 250°C, ché do tiém
khong chia dong (splitless mode), thé tich tiém mau 1 pL. Khi mang 14 helium véi luu lugng 1,0
mL/phut. Chuong trinh nhiét cia 16 dugc cai dat khai dau tir 60°C, giir trong 2 phut, sau d6 ting
4°C/phit dén 280°C va gii tai nhiét do nay trong 10 phut. Nhiét ¢ ngudn ion hoa duogc dit &
230°C, véi nang lwong ion héa 70 eV. Thoi gian phan tich mdi mau khoang 45 phut. Phan tich
phd khéi duge tién hanh & ché do quét toan phan (full scan mode), dai khdi lwong tir 40 dén 550
m/z. Céc hop chét duoc xac dinh dira trén so sanh phd thu dugc véi thu vién dit 1iéu chuin NIST
(National Institute of Standards and Technology) (Zhang & cs., 2021).

2.5. Panh gia hoat tinh khang khuan dbi véi Escherichia coli

1. Chuén bi chung vi sinh vat
Nubi cdy chiing vi khudn trén méi trudng TSA , 37°C, 24h.

Thu sinh khéi & hoa tan vao SPW . % st vt 14 x
3 [8)
PG duc = 0.5 McFarland (~1,0-1,5  10° CFU/mL). o o e T S

Duc céc giéng 6 mm trén thach.
) - Bom vao mdi giéng:

2. Chuéan bi moéi truong thtr mau + 50 uL mau thir nghiém

+ 50 pL ching duong

R6t 20-25 mL moi truong MHA vao dia Petri. e
+ 50 pl. chiing am

Trai 0,1 mL dung dich vi khuén trén bé mat .

= D [40va quan sat
= | .,
U 6 37°C trong 16-20 gio.
—_J

Hinh 1. So' d6 x4c dinh vong khang khuén ciia miu dudng téc

5. Doc két qua

bang phwong phip khuéch tin dia thach

Xac dinh hoat tinh khang khuan bang phuong phap duc 15 thach, theo trinh tu 6 budc:
(1) chuén bi ching vi sinh vat, (2) cdy vi khuan 1én bé mit thach, (3) tao giéng va nhé mau thir
vao, (4) 0 & 37°C trong tu 4m, va (5) quan sat vong khang khuén (Hinh 1) (Ali & cs., 2024;
Chandran & cs., 2024). Xéac dinh ndng d6 trc ché t6i thiéu (MIC) va ndng do diét khuén tdi
thiéu (MBC) (Hinh 2) (Goli & cs., 2024).
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1. Chuén bi vi sinh vat 2. Chuén bi mau thi
Ché&t thar nghiém: mau dudng toc
Dung mdi: MHB + 0,5% Tween 80

o //
Escherichia coli ATCC 25922 — - &

- Doi ching:

Duong: Chloramphenicol
Am: MHB + 0,5% Tween 80

J

Hoat hoa va diéu chinh néng dé:
5 x 10° CFU/mL

3.Thiét lap phan tng MIC 4.Thém chi thi resazurin
Pha loang chat thr nghiém trong méi Thém 20 L resazurin (40 pg/mL)
trudng MHB G )
Tron véi dich vi sinh vat (5 x 10° CFU/mL U tiép 30 phat
U §35°C trong 20 gi& : XY YTY
909 g7 —
Doc két qua MIC: néng d6 thap nhat ma
resazurin KHONG d6i mau
5.Thiét lap phan (g MBC 6. Doc két qua MBC
Lay sinb.khs‘ji tlr cac giéng MIC Xéac dinh MBC la n6ng d6 thap nhat
chua d6i mau véi <10 khuén lac
Tréi riéng Ién dia TSA , ” . o g s
U 37°C trong 24 gid (Ung v6i 99,9% vi khuan bij tiéu diét)
S5 —

Hinh 2. Quy trinh xéc dinh ndng dd trc ché tdi thidu (MIC)
va nong d¢ diét khuin tbi thiéu (MBC) ciia miu dudng téc

3. Két qua va thio luin
3.1. Phén tich thanh phin héa hoc ciia miu duéng thanh pham

Panh gia cam quan dugc tién hanh nham xac dinh mic do chdp nhin cta ngudi ding
dbi voi ché pham dudng téc chira tinh dau thién nhién. Két qua cho thiy san pham dat chat
lwong cam quan tot véi tong diém trung binh 91/100. MAu c¢6 mau vang nhat trong subt, khong
lang cin hay tach 16p sau bao quan. Mui huong tu nhién, diu nhe dic trung cta cac loai tinh
dau nhu v6 buoi, hodc huong, hwong nhu trang va sa chanh dugc ghi nhan 1a dé chiu, khong
gdy kich tng. Khi thoa 1én toc miu, san phim tao cam gidc mém min, khong bét dinh va dé
dang rira sach. Céc yéu té nhu do thdm, kha ning gitr mui va do 6n dinh cam quan sau hai tudn
bao quan & nhiét d6 phong déu dat mirc dénh gia cao. Két qua nay cho thay san pham déap g
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tbt cac tiéu chi cam quan co ban va phi hop voi ky vong ciia ngudi tiéu dung ddi véi dong my
phém c¢6 ngudn gdc thién nhién. Tinh dau thién nhién c6 xu hudng bay hoi va bi oxy hoa trong
diéu kién nhiét do, anh sang khong phu hop, dan dén giam hiéu qua sinh hoc. Do do, hudng
dén 4ap dung cac hé dan vi nhil, nanoemulsion c6 cai tién nham ning cao d6 6n dinh va hiéu
qué cua san pham trong thyc té thuong mai.

TIC

Ed T :‘Tl
20.0

] §1l lfn]

.

400

Hinh 3. Phé GC-MS ciia cac hop chit trong miu dudng toc chira hdn hop tinh diu vé
budi, sa chanh, hoac hwong va hwong nhu trang

Bang 1. Thanh phin héa hoc chinh trong miu dudng téc chira hdn hop tinh dau

Thoi Dién Phén tram Chid Phén tram )
STT can I:Iu tich dién tich, caou chiéu cao, Tén hop chat
£ dinh % %
1 7614 | 250894 0.28 88699 0.37 | Alpha.-Pinene, (-)-
Bicyclo[3.1.0]hexane, 4-
2 9541 | 112985 0.13 35639 0.15 | methylene-1-(1-
methylethyl)-
3 10560 | 989769 1.12 | 288957 1.22 | beta.-Myrcene
4 11351 | 241847 0.27 67104 0.28 | 1-Phellandrene
5 12808 4779% 54.06 | 9448682 39.85 | D-Limonene
6 13346 | 737331 0.83 197502 0.83 | trans-.beta.-Ocimene
1,3,6-Octatriene, 3,7-
7 13977 | 105529 0.12 27293 0.12 dimethyl-. (Z)-
8 17451 | 270189 0.31 61623 0.26 | Linalool
2,4,6-Octatriene, 2,6-
9 19344 | 166522 0.19 39948 0.17 dimethyl- (E.Z)-
Cyclohexanol, 5-methyl-2-
10 22006 | 149854 0.17 45601 0.19 (I-methylethyl)-
3-Cyclohexen-1-ol, 4-
11 22100 91758 0.1 19477 0.08 | methyl-1-(1-methylethyl)-,
(R)-
12 22848 83596 0.09 22002 0.09 | L-.alpha.-Terpineol
13 24291 51335 0.06 19060 0.08 | Nerol
14 24810 36801? 4.16 | 1225215 5.17 | Z-Citral
15 25400 | 465466 0.53 156798 0.66 | trans-Geraniol
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16 26014 482902 5.46 | 1659612 7 | Citral
Cyclohexene, 4-ethenyl-4-
methyl-3-(1-methylethenyl)-

17 28388 63217 0.07 21136 0.09 1-(1-methylethyl)-, (3R-
trans)-

18| 28932 97508? 11.03 | 3125311 13.18 | Eugenol

19 29676 | 149608 0.17 55726 0.24 | .alpha.-Copaene

20 29829 | 332082 0.38 | 121312 0.51 | Geranyl acetate
4,7-Methanoazulene,
1,2,3.4,5,6,7,8-octahydro-

21 29915 | 755201 0.85| 271892 1.15 | 1,4,9,9-tetramethyl-, [1S-
(1.alpha., 4.
alpha.,7.alpha.)]-

22 30129 | 386297 0.44 | 141751 0.6 | (-)-.beta.-Elemene
(1S,1aS, 1bR,48S,58S,5a8,
6aR)-1a, 1b,4,5a-

23 30832 | 148646 0.17 54631 0.23 Tetramethyldecahydro-1,5-
methanocyclopropalajindene

24 31003 122082 1.38 | 424595 1.79 | Trans(.Beta.)-Caryophyllene

25 31322 64629 0.07 21009 0.09 | beta.-copaene

26 31514 34128? 3.86 | 1286669 5.43 | alpha.-Guaiene

27 31828 157782 1.78 | 557025 2.35 | Seychellene

28 32054 | 168995 0.19 61881 0.26 | .alpha.-Humulene
1H-3a,7-Methanoazulene,

118131 2,3,6,7,8,8a-hexahydro-

29 32202 3 1.34 | 409570 1.73 | 1,4,9,9-tetramethyl-,
(1.alpha., 3a.alpha.,7.alpha.,
8a.beta.)-

Azulene, 1,2,3,3a,4,5,6,7-
octahydro-1,4-dimethyl-7-

30 32285 | 415820 0.47 | 153701 0.65 | (1-methylethenyl)-, [1R-
(1.alpha., 3a.beta.,
4.alpha.,7.beta.)]-
1H-3a,7-Methanoazulene,

31| 32386 | 308735 035 | 82734 0.35 | octahydro-1.9,9-trimethyl-4-
methylene-, (1.alpha.,
3a.alpha.,7.alpha., 8a.beta.)-

32 32793 | 662783 0.75 | 238954 1.01 | Germacrene-D
Naphthalene, decahydro-4a-
methyl-1-methylene-7-(1-

33 33012 99454 0.11 26708 0.11 | methylethenyl)-, [4aR-

(4a.alpha.,7.alpha.,8a.beta.)]
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34 33229 | 633311 0.72 | 218658 0.92 | Aciphyllene
Bicyclo [5.2.0]Nonan, 4-
35| 33300 | 136275 0.15| 55324 0.23 | Methylen-2,8,8-Trimethyl-2-
Vinyl- (Isocaryophyllen-
"V1'"
Azulene, 1,2,3,5,6,7,8,8a-
348985 octahydro-1,4-dimethyl-7-
36 33384 3.95 | 1375124 5.8 | (1-methylethenyl)-, [1S-
7
(1.alpha., 7.alpha.,
8a.beta.)]-
37 33794 | 140144 0.16 58689 0.25 | delta.-Cadinene
(1R,4aS,6R,8aS)-8a,9,9-
38| 34912 | 88366 0.1| 35375 0.15 | Irimethyl-1,2,4a,5,6,7.8 8a-
octahydro-1,6-
methanonaphthalen-1-ol
39 34980 50045 0.06 19150 0.08 | Thunbergol
40 35169 67098 0.08 28680 0.12 | (-)-Caryophyllene oxide
41 36024 53678 0.06 23474 0.1 | (-)-Globulol
1,4-Dimethyl-7-(prop-1-en-
42 36552 | 182720 0.21 84476 0.36 2"yl)decahydroazulen-4-ol
274884 :
43 36796 7 3.11 | 1327195 5.6 | Patchouli alcohol
44 43437 97136 0.11 29056 0.12 | Tetracontane
884123 2371301
1 100 2 100

Theo cac t6 chirc nhu IFRA (International Fragrance Association) va ECHA (European
Chemicals Agency), ndng d6 tinh diu trong san pham dung cho da (dic biét ving dau) thuong
dugc khuyén nghi khong vuot qua 5%, va nong do 1y tuong dao dong tir 1-3% tly vao do
nhay cam va do manh cua tinh dau (Api & cs., 2025). V&i cac tinh diu nhu hodc huong, sa
chanh , hwong nhu, c6 hoat tinh sinh hoc cao va c¢6 thé gay kich tmg néu qua liéu, nong do 3%
12 murc an toan, hidu qua va dugc ap dung phd bién trong m§ pham cham soc téc, tao cam
gi4c nhe, khong gay bét dinh khi sir dung hang ngay. Nong do cao hon (4—5%) c6 thé gay mui
gat, bit da dau, lam ting nguy co kich ing va giam do6 hai long nguoi dung.

Hiéu sudt chiét cac tinh ddu (muc 2.2) tinh theo khéi lwong vé budi twoi 1a 0,87 %, sa
chanh kho 1a 3,15%; hodc hwong khé 1a 2,51%; huong nhu tran kho 14 3,67%. Phan tich GC-
MS d6i v6i cong thirc ddu dudng toc thanh phdm, sir dung ngudn nguyén lidu giau tinh dau tir
cac loai thuc vat ban dia nhu vo budi (Citrus maxima), sa chanh (Cymbopogon citratus), hodc
huong (Pogostemon cablin) va huong nhu trang (Ocimum gratissimum), da cho thdy thanh
phan hoéa hoc phong phu, dac trung cho cac hop chat dé bay hoi c6 hoat tinh sinh hoc cao
(Hinh 3, Bang 1). Két qua cho thiy nhom monoterpenes chiém wu thé rd rét, trong d6 D-
Limonene 12 hop chat chinh (54.06%), von 14 thanh phan chii dao trong tinh dau vo budi va sa
chanh. Hop chat nay da dugc ghi nhan c6 hoat tinh chéng oxy hoéa manh, khang khuan pho
rong, va kha ning xuyén thim qua biéu bi, gitip ting cuong hap thy cc chat dudng trong my
pham chim séc toc.

Bén canh limonene, cac monoterpenes khac nhu f-Myrcene (1.12%), a-Pinene (0.28%),
trans-B-Ocimene (0.83%) va Linalool (0.31%) déu la thanh phan ph6 bién trong tinh dau
huwong nhu trang va sa chanh, c6 vai tro hiép dong trong viéc lam diu da dau, giam ti€t ba nhon,
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va tao cam gidc mugt nhe sau khi st dung. Sy hién dién cua citral, geraniol, nerol — déc trung
trong tinh dau sa chanh — gop phan tao mui huong ty nhién dé chiu, dong thoi trc ché ndm va
vi khudn giy viém nang toc. Hop chat (1S,1aS,1bR,4S,5S,5aS,6aR)-1a,1b.4, 5a-
Tetramethyldecahydro-1,5-methanocyclopropala]indene, voi dién tich chlem 0.17%, c6 cau
tric polycyclic dic biét thuong lién quan dén tinh bén mui va kha nang 6n dinh hé dau nén.
Du khong thugc nhém monoterpen hay sesquiterpen thong thuong, s c6 mét cua hop chat
nay cho thay cong thirc ¢6 kha nang duy tri tinh chit Iy — cam quan 6n dinh lau dai, gop phan
bao vé nén dau khoi qua trinh oxy hoa cham. Pic biét, hop chat patchouli alcohol (3.11%),
von 1a thanh phﬁn cht lyc trong tinh dau hoéc huong, da dugc xac dinh voi ham lugng tuong
dbi cao. Patchouli alcohol n6i bat voi kha nang lam day than toc, giir am, gitr mui lau, dong
thoi bao vé 1op keratin truwdc tac nhan oxy hoéa tor méi truong. Bén canh d6, nhom
sesquiterpenes nhu caryophyllene, a-guaiene, seychellene va germacrene-D ¢6 vai tro quan
trong trong viéc 6on dinh cau trac lipid mang té bao toc, giup tang kha nang chong gdy rung va
phuc hoi hu ton. Két qua ciing cho thiy su hién dién déng ké cua cac din xuat azulene va
methanoazulene — nhom hop chit thuong gip trong cac loai tinh dau c6 tinh khang viém nhu
huong nhu va mét phan trong hodc hu'ong Nhimg hop chat nay khong chi co tac dung chong
kich tng da déu, ‘ma con hd trg trong viéc duy tri can bang vi sinh vt trén da dau, tir 46 cai
thién strc khoe nen da cho toc phat trién. Tong thé, su da dang va hai hoa gitra cac hop chét
sinh hoc ¢6 ngudn goc tir vo budi, sa chanh, hodc huong va huong nhu tring d tao nén mot
nén tang hoa hoc ving chic, ¢o tiém ning cao trong ting dung my pham dudng toc. Cong thue
khong chi cung cap cac hop chit co tac dung khang khuan, chéng ‘oxy héa, lam mém toc, ma
con hd trg phuc hdi cau triic toc tir 16p biéu bi dén viing cortex. Diéu nay dic biét pht hop véi
xu hudng phat trién san pham my pham xanh, khai thac triét dé gi tri cia tai nguyén ban dia
va cac loai thuc vat duoc liéu truyén théng.

3.3. Hoat tinh khang khuan ddi véi Escherichia coli

Escherichia coli ATCC 25922

Hinh 4. Pwong kinh vong khang khuén, (1) Chirng Am (Nwéc cét vo trung)
(2) Chirng dwong (chloramphenicol 200 ppm), (3) Miu 1

Nghién ctru nay danh gia hoat tinh khang khuan ctia mau dudng téc c6 chira 3% hdn
hop tinh diu thién nhién, bao gom: v budi (Citrus maxima), sa chanh (Cymbopogon
citratus), hodc huong (Pogostemon cablin) va hwong nhu tring (Ocimum gratissimum). Céc
loai tinh diu nay di dugc nhiéu cong trinh cong bd co dic tinh khang khuan, khang nim va
chéng oxy hoa manh mé, tuy nhién viéc phdi hop chung trong mét san pham tmg dung chim
soc toc va danh gia hiéu Iuc trén vi khuan gy bénh van con han ché.

Duya trén phuong phap khuéch tan trén dia thach, ba lan l3p do voi ciing mot mau cho
théy duong kinh vong khang khuén 1an lugt 14 4,83 mm, 5,18 mm va 5,32 mm, voi gia tri trung
binh dat 5,11 mm (Hinh 4). Két qua nay chimg minh rang san pham c6 kha ning trc ché sy
phat trién cta Escherichia coli ATCC 25922 — mét chung vi khuin Gram am thudng duogc sit
dung trong céac thir nghiém khang khuan. Du kich thudc vong khang con khiém ton so véi
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khang sinh dbi chimg (chloramphenicol 200 ppm), sy hién dién on dinh cta vong khang qua
cac lan do cho thay hi¢u lyc sinh hoc r6 rang va c¢6 tinh lap lai cao.

Escherichia coli ATCC 25922 - MBC
20 2-1 22 23 24 25 2'5”_ 2'7 _2'8 29 (+) ()

Escherichia coli ATCC 25922 - MIC

Hinh 5. Két qua xic dinh nong d9 vrc ché t6i thiéu (MIC) va ndng do di¢t khuin tdi
thiéu (MBC) ciia mau dudng téc chira tinh dau

Trong phep thir xac dinh nong do trc ché tdi thiéu (MIC), dung dich mau gdc dugc chuan
bi 6 nong do Cola 500 uL/mL va pha lodng theo diy hai 1an lién tlep (Hlnh 5). Sau khi u cing
vi khuan E. coli trong mdi trudng MHB c¢6 bd sung chi thi resazurin, cac gleng chira vi khuén
con sdng chuyén sang mau hdng/tim do hoat dong chuyén hoa, trong khi giéng khong co sinh
truong gitt mau xanh dic trung cua chi thi. MIC duge xé4c dinh tai giéng thir 7 (n=7), (Hinh
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5), tuong Ung voi nong d6 3,91 pL/mL (cong thue 1), 1a giéng dau tién khong co su thay doi
mau sac (khong co hoat dong chuyen hoa vi sinh vét).

MIC = Cy.2" = 500x27 = 3.91 pL/mL (1)

Dé xac dinh nong do diét khuan tbi thiéu (MBC), dich tir cac gleng khong 601 mau dugc
ciy 1én moi truong TSA va u tiép 24 gi6 6 37°C. Két qua cho thiy giéng c6 noéng do 15,63
pL/mL la giéng cudi cung khong xudt hién khuan lac trén bé mit thach (n=5), chimg to day 1a
nong do tdi thiéu c6 kha nang tiéu diét hoan toan vi khuan thir nghiém. MBC dugc tinh theo
cong thtc:

MBC = Cox2™ = 500x2-° = 15,63 pL/mL (2)

Vé mit dinh lugng, n6ng dd tre ché toi thiéu (MIC) cta mau dat 3,91 pL/mL, chiing to
chi can mét lvong nhé miu da c6 thé kim him sy sinh trudng cua vi khudn. Trong khi do,
ndng do diét khuan téi thiéu (MBC) 1a 15,63 pL/mL (Cong thirc 2), cao hon khoang 4 lan so
voi MIC. Ty 1¢ MBC/MIC = 4 cho thdy san pham ¢6 hoat tinh kim khuan chu yéu, phu hop
v6i tinh chét cia cac tinh dau thién nhién — von hoat dong bang cach 1am réi loan mang té bao
va trc ché enzyme, thay vi tic dong truc tiép nhu khang sinh tong hop.

Cac thanh phén tinh dau nhu citral (trong sa chanh), limonene (trong vo budi),
patchoulol (trong hodc hwong) va eugenol (trong huong nhu trang) déu da duoc ching minh
1a ¢6 hoat tinh khang khudn. Khi két hop trong cung mot nén cong thirc, chiing cd thé tao ra
hiéu ing cong huong (synergistic effect), gop phan 1am ting hiéu qué sinh hoc tong thé ma
van dam bao d6 an toan va than thién véi da dau.

Tinh dau chiét xuét tir c6 xa huong va 14 bac ha, mu tat, oregano cho théy hoat tinh khang
khuan E. Coli c6 Gia tri MIC dao dong tir 0,33 dén 2,67 mg / mL (Goli & cs., 2024; Nikoli¢ &
cs., 2014). So sanh voi dau du'orng toc co MIC =3.91 uL/mL va MBC = 15.63 pL/InL (tong ham
tinh dau chiém 3%), phu hop véi muc tiéu sir dung trong san pham cham séc toc — voi yéu cau
khang khuan nhe, an toan, khong gy mét can bang hé vi sinh da dau. Hiéu lyc khang khuan ctia
san phiam van con khiém tén so véi khang sinh tiéu chuan. Vi vy, myc tiéu tng dung dinh
huéng vao vai tro hd tro kiém soét vi khudn gy mui, viém da dau nhe, hon 14 sir dung trong
diéu tri cac tinh trang nhidm khuén ning. Viéc t6i vu hoa ham lugng tinh dau, két hop thém chét
dan hoat sinh hoc (nhu nanoemulsion hodc liposome), va thtr nghiém trén cac ching vi khuén
khac s& 1a huéng di can thiét trong giai doan nghién ciru tiép theo.

4. Két luan

Két qua nghién ciru cho thiy ché pham dudng téc chira 3% hdn hop tinh dau thién nhién
tir vo budi, sa chanh, hoic huong va huong nhu tring c6 thanh phan héa hoc phong phi, véi
cac hop chét d& bay hoi ¢6 hoat tinh sinh hoc cao nhu D-limonene, citral, eugenol va patchouli
alcohol. Phan tich hoat tinh khang khuén in vitro trén ching Escherichia coli ATCC 25922
cho thdy ché pham c6 kha ning (rc ché su sinh truéng vi khuan véi MIC = 3,91 pL/mL va
MBC = 15,63 pL/mL. Ty 1¢ MBC/MIC = 4 cho théy co ché tac dong chinh 1a kim khuan. Sy
két hgp gitra cac tinh dau mang lai hiéu Gng hiép dong, gop phan ting hiéu qua sinh hoc trong
khi van dam bao cdc tiéu chi an toan va cam quan can thiét cho san pharn my pham cham soc
toc. Nghién ctru nay gop phan khang dinh tiém ning img dung cua tinh diu ban dia trong phat
trién san phim my pham xanh, than thién v6i ngudi dung va méi trudng. Nhitng huéng nghién
ciru tlep theo c6 thé tap trung vao t6i wu hoa cong thire, mé rong phd vi sinh thir nghiém va
cai tién hé dan hoat chat dé nang cao hiéu luc sinh hoc toan dién cua ché phim.

Loi cdm on: Nghién ctu dugc tai trg béi Truong Pai hoc Van Lang véi ma s6 dé tai
2502-DT-KTM-SV-001.
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