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ABSTRACT

In this study, the kaffir lime essential oil was distilled by steam distillation
and used for preparation of antibacterial liquid soap. Optimal conditions
for extraction were pureed shell, shell:water ratio (g/mL) 1:2 in 150
minutes, extraction temperature of 700°C, and extraction efficiency
achieved 1.85%. The results showed that the main components of kaffir
lime essential oil presented by gas chromatography-mass spectroscopy
(GC-MS) method included 30,42% p-pinene, 18,09% sabinene, 17,56%
limonene and 10,77% p-citronellal. The antibacterial activity of essential
oil was shown on 6 strains of bacterial, namely Escherichia coli,
Staphylococcus aureus, Psedomomas aeruginosa, Bacillus cereus,
Samonella typhi and Listeria innocua. The ingredients of mixing
antibacterial soap included coconut oil, sunflower oil, 25% KOH
solution, kaffir lime essential oil, citric acid and vitamin E. The soap was
formed as a viscous liquid, with a pleasant aroma characteristic of kaffir
lime, and was able to resist all above 6 strains of bacterial.

TOM TAT

Trong nghién ciru nay, tinh ddu chiic dwoc ching cat bang phwong phap
chung cat 16i cuén hoi mede va g dung vdo phol ché xa phong diét
khudn. Piéu Kién t6i weu cho qud trinh trich ly tinh dau chiic la vo trdi chiic
xay nhuyén, ti 16 vé chiic:nueéc cat (g/mL) (1:2), thoi gian chung cdt 150
phiit, nhiét dp chung cdt 100 °C va hiéu sudt trich ly tinh dau thu dwoc la
1,85%. Két qua phdn tich sdc ky ghép khéi kho (GC-MS) cho thdy thanh
phan chinh c6 trong tinh dau chiic la 30,42% S-pinene, 18,09% sabinene,
17,56% limonene va 10,77% p-citronellal. Hogat tinh khding khudn cua
tinh dau chiic dwoc thé hién trén 6 ching vi khudn la Escherichia coli,
Staphylococcus aureus, Psedomomas aeruginosa, Bacillus cereus,
Samonella typhi va Listeria innocua. Tinh dau chiic sau khi trich ly dwoc
su dung trong xa phong diét khudn. Céng thirc phoi ché xa phong diét
khudn gom dau dea, dau hudng dwong, dung dich KOH 25%, tinh dau
chile, citric acid, vitamin E. Xa phong & trang thdi [6ng sanh, ¢6 mui thom
dé chiu dac trung hwong chiic, ¢o kha nang khang duwoc ca 6 doi twong Vi
khudn trén.
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1. GIOI THIEU

Xa hoi ngay cang phét trién, nhu cau bao Vvé,
cham soc va lam dep co thé ciing ngay cang cao. Cac
san phém cham s6c¢ cé nhan hién c6 trén thi truong
phan I6n c6 ngudn gbc tong hop, khong it san pham
kém chat lugng, chira hoa chat doc hai anh huong
tiéu cuc dén sirc khoe ciia nguoi tiéu ding. Dé khic
phuc nhimg nhugce diém ndy, céc san pham c6
ngudn gdc tir thién nhién xuat hién trén thi truong

CH2-O-COR1

CH>-O-COR:  +3 NaOH
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ngdy cang nhiéu, da dang vé chung loai va mau ma
V6i wru diém an toan voi con nguoi va than thién véi
moéi trudng. Trong béi canh dich bénh Covid-19
dién bién phirc tap trén toan thé gidi va trong nudc,
xa phong tré thanh san pham vé6 cung thiét yéu, viéc
rea tay thuong xuyén véi xa phong va tuan thu
khuyén cao “5K” ctia BO Y té 1a mot cach don gian
g6p phan dy lui dich bénh.

CH:- OH RiCOONa
e ¢H-OH + R2COONa
(IZH: —OH R3COONa

Hinh 1. Phwong trinh tdng quat phan @ng xa phong hoa

Xa phong 1a mudi ciia mot acid béo, duoc téng
hop tir qué trinh kiém hoa céc ester cua acid béo tir
dau thyc vat hoic m& dong vat bang KOH hoic
NaOH (Hinh 1). Hién nay, c6 nhiéu loai dau co
nguodn gbc thuc vat nhu dau dira, dau hudéng duong,
dau olive, dau dau nanh,... duoc st dung rong rii

trong doi séng va ciing 1a nguyén liéu thich hop dé
san Xuat xa phong do co chira cac acid béo. Khi ung
dung phéi ché xa phong, mdi loai dau thuc vat déu
¢6 wu va nhuoc diém riéng, tiy thudc vao cac thanh
phan trong d6 (Bang 1).

Bang 1. Uu diém va nhwoc diém cia cac loai dau thuc vat phé bién trong phdi ché xa phong

Loai dau Uu diém Nhuoe diém
Dau olive Phé bién, dugc sir dung nhiéu dé 1am xa phong bit tién
Dau dura D& xa phong hoa, tao bot tu nhién, tiy rira manh Kho da

Dau huéng duong

Dau d4u nanh D& tim mua

Giau vitamin A, B, D, E, dudng am t6t

Tay rira khong tot
Khong c6 tinh chét ndi bat

Viéc nghién ctu sir dung két hop cac loai dau
thuc vat ciing nhu Gng dung céc tinh dau thién nhién
dé khic phuc nhugc diém trong phdi ché xa phong
1a vin dé can dic biét quan tim. Hién nay, trén thi
trrong ¢6 nhidu san pham xa phong hitu co nhur xa
phong Dr. Bronner, xa phong nudc castile véi nhiéu
mui huong da dang tir tinh dau thién nhién nhu bac
ha, tram tra, hoa hong, hoa oai huong,... Theo tim
hiéu, cho dén nay van chua c6 loai xa phong nao
chua tinh dau chic, mac du tinh dau chic ¢6 huong
thom twoi mat cing hoat tinh diét khuan.

Trai chic hay con dugc goi 1a chanh thai hodc
trap (tén tiéng Anh 1a kaffir lime) thudc chi Citrus,
ho Rutaceae, c6 tén khoa hoc 1a Citrus hystrix DC
(Srifuengfung et al., 2020). Trai chac chira tinh dau
& 14, hoa va trai, dac biét chira nhiéu & phan vo xanh
cua trai. Ham luong tinh dau c6 trong trai chiic cao
gap 3-5 14n so vai cac loai qua khac cung ho. Thanh
phan chinh trong tinh dau vé chuc 1a -pinene
(34,741%), sabinene (23,637%), D-limonene
(19,08%), citronellal (8,181%), a-pinene (3,378%)

va cac thanh phan khéc, cu thé duoc trinh bay trong
Bang 2 (Tran et al., 2019).

Béng 2. Thanh phin chinh cia tinh diu chiic
STT  Hop chat Ti 18 (%)

1 f-pinene 34,741
2 sabinene 23,637
3 D-limonene 19,08
4 citronellal 8,181
5 o-pinene 3,378
6 L-4-terpineol 3,178
7 a-terpineol 1,205
8 moslene 1,081
9 f-myrene 1,04

Tinh diu chac c6 mui thom the mat, thanh khiét,
¢6 kha nang xua dudi con tring va co nhiéu lgi ich
dbi vai sire khoe nhur gitip giam stress, cdi thign giac
ngu va luu thong méu huyét. Vi vay, tinh dau trdi
chuc c6 nhidu tng dung trong doi séng nhu san Xuat
my pham, dugc ligu, lam hwong lidu san xuat xa



Tap chi Khoa hoc Truong Pai hoc Cén Tho

phong, 1am tién chat san xuat thudc, ... Ngoai ra, tinh
dau trai chiic con dugc biét dén véi kha nang khang
khuan tu nhién (Habsari et al., 2018; Budierto et al.,
2021). Do @6, tinh dau chiic con duge nghién ctu
tng dung trong cac san pham diét khuan
(Srifuengfung et al., 2020; Sreepian et al., 2019).

Trong nghién ctru nay, cac yéu t6 anh huong dén
qua trinh trich ly tinh dau chic bang phuong phap
chung ¢4t 16i cudn hoi nude da dugc khao sat dé tim
ra diéu kién téi wu, dong thoi tng dung tinh dau chuc
phdi ché xa phong diét khuan. Quy trinh phéi ché xa
phong chira tinh dau chiic va hoat tinh khang khuan
Cua xa phong cling dugc khao sat.

2. THUC NGHIEM
2.1. Quy trinh trich ly tinh diu chic
2.1.1. Nguyén liéu va thiét bj

Trai chac twoi dugc mua tai thi xa Tinh Bién,
tinh An Giang va bao quan ¢ nhiét do tu 4-10°C.
NaCl va Na;SO, dang rin, xuat xir Xilong, Trung
Quéc. Thiét bi GC-MS Shimadzu 2010 plus
Autosampler AOC 20i duogc sir dung dé phén tich
dinh lwong thanh phan tinh dau chiic. Thiét bi chung
cét 16i cudn hoi nudc dé trich ly tinh dau chuc.

2.1.2. Quy trinh trich ly tinh dau chiic

Trai chuc rira sach bang nudc cét, ding dao got
ldy phan vé xanh va xay nhuyén; c4n 200 g vo chiic
tron vai thé tich dung méi twong tmg cho vao binh
cau 1000 mL va lap vao hé thong chung cét 16i cudn
hoi nude. Cac yéu té khao sat bao gdm anh hudng
céc loai dung méi trich ly, gdm nuéc cat, dung dich
NaCl ¢ cac ndng dd 2%, 4% va 6%, ti 1& vo
chuc:dung méi la 2:1, 1:1, 1:2, 1:3 va 1:4. Khao sat
thoi gian trich ly ¢ cac miec 90 phut, 120 phat, 150
phat va 180 phut. Tinh dau dwoc khao sat nhiét do
trich ly & cac mic 85, 90, 95 va 100°C. Hon hop tinh
diu va nude sau khi trich ly duoc lam khan bang
Na,SOs, thu duoc tinh dau chuc tinh khiét.

2.1.3. Danh gia dinh tinh, dinh luong va xdc

dinh hoat tinh khéing khuan cia tinh dau
chuc

Tinh dau chuc sau khi trich ly dwoc tién hanh
danh gia dinh tinh kim loai nang bang cach ding 1
mL tinh dau cho vao 6ng nghiém, thém tiép 9 mL
ethanol, thém tiép 10 giot dung dich Na,S 0,1 M, lic
déu va dé yén (Ky, 1998). Chat béo dugc dinh tinh
bang cach nho vai giot tinh dau 1én mot to gidy day
trang, kho va dé yén mot thoi gian cho bay hoi hoan
toan (Ky, 1998).

Tinh dau dwoc dinh lugng bang phuong phap
ghép khdi phé GC-MS. Sau d6, mau tinh dau chiic
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dugc xac dinh hoat tinh khang khuan véi 6 dbi tuong
vi khuan 1a Escherichia coli, Staphylococcus
aureus, Psedomomas aeruginosa, Bacillus cereus,
Samonella typhi va Listeria innocua bang phuong
phap khuéch tan trén dia thach tai phong thi nghiém
sinh hoa, Khoa Khoa hoc Ty nhién, Truong Dai hoc
Cén Tho.

2.2. Quy trinh phdi ché xa phong
2.2.1. Héa chdt, nguyén liéu

Dau dira Vietcoco va dau huéng duong nguyén
chat Meizan dugc mua & cac siéu thi. KOH, NaCl
va citric acid dang ran xuat x& Xilong, Trung Qudc.
Tinh dau chic thu dugc tir thi nghiém ti wu ctia quy
trinh trich ly chung cat 16i cudn hoi nuéc.

2.2.2. Quy trinh phéi ché xa phong

H&n hop hai loai dau dugc gia nhiét & 60°C, sau
d6 thém dung dich KOH vao hon hop dau va khudy
tir voi tbe do 1000 rpm. Sau maot thoi gian, hdn hop
tang do nhat, chuyén sang ding may khudy co vdi
canh khudy thuy tinh dé tiép tuc ndu xa phong. Hon
hop ¢6 dang sap nhu vaseline thi qua trinh néu xa
phong két thiic. Trong quy trinh nay, hdn hop dau
duoc khao sat & cac ty 16 1:1, 1:2 va 2:1 véi téng
khéi lwong hai loai dau 12 30 g va ndng d6 dung dich
KOH & cac gia trj 20, 25, 30 va 35%. Tiép theo,
dung dung dich NaCl dé tach glycerin ra khoi xa
phong. Cubi cung, pha loang xa phong v&i nu6c am,
sau d6 thém tinh dau chuc, vitamin E va citric acid
dé diéu chinh pH (Sanubo, 2017). Mau xa phong
chua tinh dau chuc duoc xac dinh hoat tinh khang
khuan véi 6 d6i tugng vi khuan 1a E. coli, S. aureus,
P. aeruginosa, B. cereus, S. typhi va L. innocua.
Viéc so sanh véi dbi ching duong khang sinh
vancomycin lidu 200 pg/mL va d6i chung am
DMSO duoc thyc hién tai phong thi nghiém sinh
hoa, Khoa Khoa hoc Tu nhién, Trudng Pai hoc Can
Tho.

3. KET QUA VA THAO LUAN
3.1. Trich ly tinh dau chiic

Quy trinh trich ly tinh dau chiic khao sat cac yéu
t6: dung moi trich ly, ti 16 vé: nuéc cat, thoi gian va
nhiét do trich ly. Sau khi tim dugc didu kién t6i wu,
tinh dau chic duge danh gia bang cac phép phan tich
dinh tinh, dinh lugng bang GC-MS va kiém tra hoat
tinh khang khuan cua tinh dau.

3.1.1. Cdc yéu té anh huéng dén qud trinh trich ly

Dung moi trich ly 1a yéu té dong vai trd quan
trong trong qua trinh trich ly tinh dau. Theo nghién
ctu cua Furter et al. (1967), néu dung nudc cat két
hop véi NaCl ¢ cac nong d¢ khac nhau c6 thé lam
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tang d6 phéan cuc va stc cang bé mit cia nude, giup
dé dang pha v& hé nhii twong tinh dau-nude, lam cho
tinh du d& dang tach 16p trong qua trinh chung cat.
Chinh vi vdy, nghién ctru ndy khao sat cac loai dung
mdi bao gom nude cét va dung dich NaCl lan luot &
cac ndng do 2%, 4% va 6% ung véi diéu kién s
dung khéi luong vo xay nhuy@én 200 g, nhiét dé trich
ly 100°C va thoi gian trich ly 13 2 gio. Két qua khao
sat duoc trinh bay ¢ Hinh 2.

Két qua cho thay sau 2 gio trich ly & nhiét do
100°C, ndng d¢ dung dich NaCl ting dan thi thé tich
tinh dau chuc thu dugc giam dan. Cu thé, luong tinh
dau chuc trich ly bang NaCl 6% dat thap nhét (3,2
mL), trong khi nudc cat cho lugng tinh dau cao nhat
(3,6 mL). Nhiéu nghién ctru da chi ra mudi c6 kha
ning lam ting hiéu suat trich ly d6i voi mot s6 he
nhét dinh c6 thanh phan d& bay hoi. Tuy nhién, viéc
két hop mudi véi nuée cit dé 1am dung mai trich ly
tinh dau gy ra sy giam do6 bay hoi tuong d6i, ting
nhiét 6 bay hoi ctia dung mai, tir d6 16i cudn duoc
it tinh dau va lam giam hiéu suét trich ly. Khi nong
d6 NaCl tang cling lam giam kha nang hoa tan trong
dung mai va vi vay khong dat hiéu suét cao (Lei et
al., 2002). Do 6, dung mai t6i wu dé trich ly tinh
dau chuc 1a nudc cat.
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Hinh 2. Anh hwéng ciia dung méi dén thé tich
tinh dau trich ly dwoc

(Khdi lirong vé xay nhuyén 200 g, nhiét dg trich Iy
100°C, thoi gian 2 gio)

Trong qua trinh trich ly tinh dau bang phwong
phap chung cit 161 cudn hoi nudc, khi gia nhiét, hoi
nuéc thim thau vao trong céc 16p té bao, 1am pha
V& thi tinh ddu va bi 161 cudn theo hoi nude. Vi vay,
ti 1& vo chuc:nudc cit ciing 1a mot yéu quan trong
anh huong dén hiéu suat trich ly. Do d6, tién hanh
khao sat ti 1 vo chiic:nurée cat (g/mL) & cac ti 1é 2:1,
1:1, 1:2, 1:3 va 1:4 véi diéu kién vo xay nhuyén 200
g, nhiét d¢ trich ly 100°C va thoi gian trich ly 1a 2
gio. Két qua khao sat dugc trinh bay ¢ Hinh 3.
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Két qua cho thay khi ting thé tich nudc cit so
véi khdi lugng vo chiic thi thé tich tinh dau chic thu
duogc ciing tang, tuy nhién khi ting luong nudc cat
1én gap 3 lan khéi lugng vo thi lugng tinh dau khong
tang thém nira va sau d6 c6 xu huéng giam. Két qua
nay pht hop véi cong b trude diy dbi voi nghién
clru qua trinh san xut tinh dau tir vé qua chanh
khong hat (Tran et al., 2019). Lugng nudc qua it thi
khong du hoa tan cac chét keo va mudi bao boc xung
quanh tai tinh dau, lam tinh dau khong thoat ra duoc.
Khi sir dung cang nhiéu dung moéi dé trich ly thi kha
ning khuéch tan cua tinh dau vao dung méi cang
I6m, dung moi dé dang tham thiu vao nguyén liéu va
hoa tan cic cau tir can trich ly nén lugng tinh dau
thu dugc cang nhiéu (Lanh va ctv., 2016). Tuy
nhién, khi dat dén mot giéi han nhat dinh, luong tinh
dau s& khong tang du tang luong dung moi. Vi vay,
ti 1¢ vo chiic:nue cat tdi uu cho qua trinh trich ly
tinh dau 1a 1:2.
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Hinh 3. Anh hwéng cia ti 1 vo chiic:nwéc cét
dén the tich tinh dau trich ly duwoc

(Khdi hieong vé xay nhuyén 200 g, nhiét dg trich Iy
100°C, thei gian 2 gio)

Thoi gian chung cét va nhiét do ciing 1a cac yéu
t6 quan trong anh hudng dén chét lwong va hiéu suit
trich ly tinh dau. Vi 200 g vo trai chuc xay nhuyén,
tinh dau chic duoc chung cét tir 90 phut dén 180
phiit va nhiét d6 ¢ cac mic tir 85 dén 100°C. Két
qua khao sat dugc trinh bay trong Hinh 4 va Hinh 5.
Két qua cho thay khi ting thoi gian trich ly thi thé
tich tinh dau chiic thu dugc ciing ting (Hinh 4). Cu
thé, thoi gian trich ly tang tir 90 phut 1én 150 phut
thi lwong tinh dau tang tir 2,1 mL 1én 4,7 mL. Tuy
nhién, khi thoi gian ting 1én dén 180 phut thi lugng
tinh dau khong tang nira. Mat khac, viéc kéo dai thoi
gian chung cat con anh hudng dén Chat luong tinh
dau do nguyén liéu bi chay khét 1am mét mui thom
ty nhién cua tinh dau (Automatik et al., 2013). Do
do, thoi gian tdi wu cho qua trinh trich ly tinh dau
chic 1a 150 phat.
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Hinh 4. Anh“ huéng cia thoi gian trich ly dén
thé tich tinh dau thu dwec

(Khéi hegng v xay nhuyén 200 g, thé rich musc cat
400 mL, nhiét @3 chung cat 100°C)

Hinh 5 thé hién anh huéng cua nhiét do ddi véi
qua trinh trich ly tinh dau. Két qua cho thay khi nhiét
d trich ly ting dan thi thé tich tinh dau chuc thu
duogc ciing tang. Cu thé, tai 85°C, 90°C va 95°C,
lwong tinh dau thu duoc lan luot 13 0,5 mL, 1,5 mL,
va 3,6 mL. Khi trich ly ¢ nhiét d6 100°C, lugng tinh
dau nhiéu nhét 1a 4,7 mL. Diéu nay c6 thé 1a do khi
tang nhiét do, dung moi dé dang xuyén qua 16p
nguyén liéu va lam ting kha nang tiép xuc gitra
nguyén liéu va dung moéi. Do d6, khi tang nhiét do
dén nhiét d6 bay hoi cua dung méi, lugng dung moéi
bdc hoi cang nhiéu s& cang 161 cudn duoc nhiéu tinh
dau. Vi vay, nhiét d6 t6i uvu duoc chon dé trich ly
tinh dau chuc 1a 100°C.
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Hinh 5. Anh hwéng cia nhiét dd trich ly dén thé
tich tinh dau thu dwgc

(Khi luwong vé xay nhuyén 200 g, thé tich nuéc cdt 400

mL, thoi gian chung cat 150 phit)

Nhu vay, véi ti 16 vo chuc xay nhuyén:nude cit
(g/mL)1a 1:2 6100 °C, tinh dau chuc thu dugc nhicu
nhat sau 150 phat la 4,7 mL bang phuong phap
chung cat 161 cudn hoi nudc.
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3.1.2. Kétqud phdn tich dinh tinh tinh ddu chiic

Viéc dinh tinh kim loai ning co trong tinh dau
rat quan trong, vi tinh dau thudng dwoc st dung truc
tiép trén da hodc 1a thanh phan tao mui hwong cho
my pham. Néu mau tinh du c6 chira cac loai kim
loai nang sé gy nguy co ung thu cho nguoi sir dung.
Kim loai nang chinh 1a mét trong s6 cac chat cim sir
dung trong my pham. Bén canh d6, dinh tinh chét
béo dé chimg minh d6 tinh khiét cua mau tinh dau
khong chira chat gia mao, trén thi trudng chat don
vao tinh dau thuong 1a ddu m& c6 muc dich dé giam
gi4 thanh san pham. Trong nghién ctru nay, tinh dau
chuc sau khi duoc trich ly va lam khan bang Na,SO4
dugc danh gia cam quan: khong mau, trong sudt
(Hinh 6). Tinh dau c6 mui thom dic trung hwong
chiic va cho cam giac thu gian, dé chiu.

B
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Hinh 6. Mau sic cia miu tinh diu chiic trich ly dwgc

Két qua dinh tinh kim loai niang cua tinh dau
chiic duoc thé hién & Hinh 7. Tinh dau sau khi dinh
tinh khong xuat hién két taa den, chirng to mau tinh
dau khong 1an kim loai nang.

-

Hinh 7. Mau tinh diu chiic trwée (a) va sau khi
dinh tinh kim loai nang (b)

Dinh tinh chit béo mau tinh dau chac sau khi
cho bay hoi hoan toan, mau khong dé lai vet, ching
t6 mau tinh dau khong lan chat béo (Hinh 8).
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Hinh 8. Tinh dau chiic truéce (a) va sau khi dinh
tinh chat béo (b)

3.1.3. Két qud phan tich dinh hrong
Bang 3. Két qua GC-MS phan tich thanh phan

tinh diu chic

STT Thanh phin Ham lwgng (%)
1 p-Pinene 30,42
2  Sabinene 18,09
3 Limonene 17,56
4 p-Citronellal 10,77
5 a-Phellandren 5,38
6 a-Pinene 2,66
7  4-Butoxy-2-butanone 2,52
8 1-Terpinen-4-ol 2,47
9 3-Methylcyclopentanol 1,43
10 p-Myrcene 1,37
11 o-Terpieol 1,3
12 3-Methylcyclopentanone 1,29
13 y-Terpinene 0,92
14 p-Citronellol 0,86
15 Linalool 0,74
16 Acetic acid, geraniol ester 0,59
17 p-Citronellyl acetate 0,49
18 a-Cubebene 0,4
19 L-isopulegol 0,34
20 Caryphyllene 0,21
21 Camphene 0,19
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O diéu kién tbi wu, qua trinh trich ly tinh dau
chic bang phuong phap chung cat 16i cudn hoi nuéc
thu duoc 3,69 g tinh dau chic thu dugc 4,7 mL tinh
dau chac, hiéu suat trich ly dat 1,85%. Khéi luong
riéng cua tinh dau chuc & 30°C dugc xac dinh 1a
0,7846 g/mL, két qua nay phu hop véi khéi luong
tinh dau da biét (Automatik et al., 2013). Két qua
phan tich dinh luong tinh dau chiic bang phuong
phap GS-MS cho biét ham lugng cac thanh phan cé
trong mau tinh dau va duoc trinh bay trong Bang 6.
Trong d6, thanh phan chinh ¢é trong tinh dau chiic
bao gom a-pinene, sabinen, limonene va f-
citronellal, két qua nay phu hop Véi nghién ciu
trude day (Tran et al., 2019).

3.1.4. Két qua phan tich hoat tinh khéang khuan

Két qua hoat tinh khang khuan cua tinh dau chiic
duoc thé hién théng qua duong kinh khang khuén
(mm) & Bang 4 va gia tri MIC (%) ¢ Bang 5. Két
qua cho thay tuy thudc ndng do tinh dau chiic ma
d6i trong khang khuan s& khac nhau. Cu thé, tinh
dau chuc c6 kha nang khang khuan di véi chang S.
aureus ¢ ndng do 0,4% va tao thanh vong vo khuan
c6 duong kinh 10,27 mm. Tuong ty nhu vay, tinh
dau chiic ciing c6 kha nang khang khuan déi véi
chang S. aureus & nong d6 0,8% va tao thanh vong
v6 khuan c6 duong kinh 13,37 mm. Khi ting nong
do 1én 1,6% thi tinh dau chac thé hién hoat tinh
khang khuan véi chung S. aureus va P. aeruginosa.
Bang 4 cho thay tinh du chuc c6 kha ning khang
khuan véi bén ddi twong vi khudn 1a P. aeruginosa,
B. cereus, L. innocua va S.aureus & néng do 3,2%.
Dic biét, khi ting ndng do 1én 6,4% thi tinh dau chuc
thé hién hoat tinh khang khuan véi nam dbi twong vi
khuan 1a P. aeruginosa, B. cereus, L. innocua,
S.aureus va E. coli v6i duong kinh vong vo khuan
tang dan. Tuy nhién, tinh dau chuc khong thé hién
hoat tinh khang khuan déi véi chang S. typhi.

Béng 4. Puong kinh vong tron khang khuin (mm) theo ndng dé tinh dau (%)

Néng Puong kinh vong tron khang khuin (mm) theo nong dd tinh dau (%)

do (%) S. aureus B. cereus S. typhi L. innocua E. coli P. aeruginosa
0,1 0,00+0,00 0,00+0,00  0,00+0,00 0,00+0,00 0,00+0,00 0,00+0,00
0,2 0,00+0,00 0,00+0,00  0,00+0,00 0,00+0,00 0,00+0,00 0,00+0,00
0,4 10,27 0,31 0,00+0,00  0,00+0,00 0,00+0,00 0,00+0,00 0,00+0,00
0,8 12,23 £0,25 0,00+£0,00  0,00+0,00 0,00+0,00 0,00+0,00 0,00+0,00
1,6 13,37 +£0,15 0,00+0,00  0,00+0,00 0,00+0,00 0,00+0,00 12,50+0,50
3,2 15,17+0,29 13,27+0,31  0,00£0,00  11,53+0,50 0,00+0,00 13,43+0,40
6,4 20,00 £0,20 14,53 + 0,31 0,00£0,00 13,50+0,50 11,57+£0,51 14,70+0,27
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Bang 5. Gia tri MIC ciia tinh dau chiic (%)

Chiing vi khuin Gia tri MIC

S. aureus 0,4
B. cereus 3,2
S. typhi 12,8
L. innocua 3,2
E. coli 6,4
P. aeruginosa 1,6

Két qua Bang 5 cho thay gia tri MIC cua timng
ddi tuong Vi khuan 14 khac nhau. Cu thé, véi chung
vi khuan S. aureus thi tinh dau chac c¢6 kha nang
khang khuan & gia tri MIC = 0,4. Véi cac chung vi
khuan P. aeruginosa, B. cereus va L. innocua, E.
coli, S. typhi, gia tri MIC ting dan tir 1,6 dén 12,8.
Tu két qua duong kinh khang khuédn va gia tri MIC
cua tinh dau chuc ddi véi 6 ching vi khuan dugc

Bang 6. Két qua khao sat ti 1¢ giira cac loai dau
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khao sat cho thy tinh dau chuc c6 higu qua tc ché
manh nhat d6i véi ching S. aureus.

3.2. Phéi ché xa phong diét khuan

3.2.1. Khdo sdt cdc yéu té anh hweng

DAu 1a tic chit chinh dé phéi ché xa phong. Viéc
sir dung két hop cac loai dau véi ti 1¢ thich hop gitp
tan dung duoc wu diém cua chung. Dya trén cac dic
tinh ctia cac loai dau da duoc giGi thiéu, nhom chon
dau dura va dau huéng duong 1a thanh phan chinh dé
phdi ché xa phong tinh dau chiic. Khao sat 3 mau xa
phong ¢ ti 1& gitta dau dira va dau hudéng duong &
cac gia tri 1:1; 1:2 va 2:1 véi khéi lugng hén hop
dau 14 30 g, ndng d dung dich KOH 25% va niu &
60°C. Két qua khao sat dugc trinh bay ¢ Bang 6.

Dung dich KOH 25%, nhiét dé ndu xa phong 60 C.

Ti g Khoi lwgng dau

Khoi lwgng dau hwéng

D§ cao bot Khéi lrgng xa

pH

dwra (g) duong (g) (cm) phong (g)
1:1 15 15 10,2 6 38
1:2 10 20 10,1 3 29
2:1 20 10 10,3 6 42

Két qua xa phong tir 3 mau déu cho ra chét lugng
tuong tw nhau, ¢ mau tring va mui d& chiu va gia
tri pH ciing khong chénh 1éch nhiéu. Tuy nhién, c6
su chénh léch dang ké vé d6 cao bot va khéi luong
xa phong thu duoc. Véi khbi luong hdn hop dau nhu
nhau, khi ting luong dau huéng duong trong hdn
hop thi d6 cao bot va khéi luong xa phong giam va
nguoc lai. Cu thé, ¢ ti 1¢ 1 dau dira:2 dau hudng
duong chi thu dugc 29 g xa phong va d cao bot 3
cm. Nhung véi ti 18 1:1 va 2:1 thi thu dwoc lan luot
38 g va 42 g xa phong, d6 cao bot déu dat 6 cm. Do
gia tri pH ctia xa phong & cac ti 1€ khéng c6 su chénh

léch déng ké, nén wu tién chon ti 1é tao ra loai xa
phong nhiéu bot hon. Mat khac, xa phong chira
nhiéu dau dira s& c6 kha ning tdy rira manh vi vay
ma giam sy diu nhe vé6i da. Do do, ti 1é dau dira:dau
huéng duong bang 1:1 1a t6i vu nhét.

Nong d6 dung dich KOH 1a mét yéu t6 quan
trong anh huong dén gia tri pH cua xa phong lam ra.
Do d6, tién hanh khao sat ndng d6 dung dich KOH
& cac muc 20, 25, 30 va 35% o diéu kién khoi luong
dau dura va dau huéng duong 13 15 g mdi loai va nau
& 60°C. Két qua khao sat duoc trinh bay trong Bang
7.

Bang 7. Anh hwéng cia nong do KOH ddi véi xa phong:

Nong do KOH (%) pH Do cao bot (cm) Khai lwong xa phong (g) Nong dé KOH (%)
20 10,1 34 22 20
25 10,3 6,2 37 25
30 10,6 6,5 37 30

Két qua cho thay khi ting dan ndng d6 dung dich
KOH tir 20% 1én 35% thi gié tri pH tang dan tir 10,1
1én 11. Khéi lugng xa phong thu duge c6 xu huéng
tang ti 16 thuan véi ndng do KOH va sau d6 dat biao
hoa. Cuy thé, khi ding KOH ndng d6 20% thi thu
duogc khdi lugng xa phong 1a 22 g, nhung khi ting
KOH 1én ndng d6 25% thi khdi lwong nay ting manh
lén 37 g va déy ciing la ndng d6 KOH béo hoa cho

qué trinh phdi ché xa phong, vi sau d6 khéi lugng
xa phong khong ting thém nira di tiép tuc ting nong
d6 KOH lén 30% va 35%. Do d6, nong d6 KOH
25% duoc chon 14 t6i wu cho quy trinh phéi ché xa
phong.

Qua qué trinh khao sat, cong thuc t6i vu dé phdi
ché xa phong dwoc xac dinh gém dau dira, dau
huéng duong, dung dich KOH 25%, nuéce cat, tinh
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dau chuc 1,5%, vitamin E giap dudng am va citric
acid d¢ dieu Cbinh den pH9 voi lugng dung dugc
trinh bay cu thé ¢ Bang 8.

Béng 8. Cong thirc toi wu phdi ché xa phong

STT  Thanh phan Lwong diung
1 Dau dira 15¢
2 Dau huéng duong 159
3 KOH 6,72 ¢
4 Nudc cat 90,16 g
5 Tinh dau chuc 1,5% 0,7 mL
6 Citric acid 10 mL
7 Vitamin E 5 giot

Xa phong dugc phdi ché theo cong thirc toi wu
dugc thé hién & Hinh 9. Xa phong ¢ trang thai long
sanh dong nhat, mau tring, mui thom dé chiu, dic
trung huong chuc.
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Hinh 9. Xa phong 16ng chira tinh diu chiic
3.2.2. Danh gia xa phong

Kha nang ty rira ciia xa phong dugc kiém ching
bang cach sir dung xa phong @é rira sach nhirng vét
muec trén da tay ma nude khong thé rira sach.

Hinh 10. Kha ning tiy rira ciia xa phong chira tinh diu chiic

(a) Truoc khi rua, b) Ria voi xd phong, ¢) Sau khi ria, d) Sau Khi rica 5 phiit)

Két qua Hinh 10 cho thdy xa phong c6 kha ning
rira sach cac vét myc trén da dé dang. Trong qua
trinh rira, xa phong c6 mui thom dé chiu, tuoi mat
va c¢6 kha ning tao nhiéu bot v&i nudce sinh hoat. Sau
khi rira 5 phut, da khong bi kho, khéng co6 hién tugng
bi kich tmg gdy man dé. Do d6, xa phong ria tay

diét khuan chira tinh dau chiic an toan véi ngudi sir
dung.

Xa phong duoc kiém tra kha nang khang khuép
so sanh véi d6i chimg dm va d6i chiig duong va két
qua duogc trinh bay trong Bang 9 va Hinh 11.

Bang 9. Hoat tinh khang khuin cia miu xa phong va déi chirng dwong vancomycin

Puong kinh vong tron vé khuin (mm)

Mau S.aureus B.cereus S.typhi L.innocua E.coli P.aeruginosa
Xa phong 16,27 19,6 21,6 24,37 14,5 19,1
Vancomycin (200 pg/mL) 29,6 24,23 23,47 27,37 29,13 23,47
DMSO Khong c¢6 kha ning khang khuan
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Hinh 11. Két qua do hoat tinh khang khuén cia miu xa phong tinh diu chic, dbi chirng dwong
vancomycin va doi chirng am DMSO trén 6 chiing vi khuan: A: B. cereus; B: S. typhi; C: P.
aeruginosa; D: S. aureus; E: L. innocua; F: E. coli

(Vong vé khudn tao bai giéng thach khéng mau la déi chimg dicong vancomycin.

Vong vé khudn tao béi giéng thach mdu tring duc la xa phong chira tinh ddu chiic.
Giéng thach khong mau khong tao vong vé khudn la déi chimg dgm DMSO.)

Két qua cho thay vong vo khuan c6 duong kinh
giam dan tir khang sinh Vancomycin liéu 200
pg/mL dén xa phong tinh dau chuc va cudi cing 1a
DMSO khéng tao duge vong khang khuén (Bang 9
va Hinh 11). Puong kinh vé6 khuan cua xa phong
chea tinh dau chuc va déi ching duong
Vancomycin khoéng chénh léch nhidu. Xa phong
chira tinh dau chiic ¢6 tac dung manh ddi voi khuan
L. innocua véi duong kinh vong vo khuan 24,37 mm
va c6 tac dung yéu nhét ddi véi khuan E. coli véi
duong kinh vong vo khuan 14 14,5 mm.

Hoat tinh khang khuan cia tinh dau chiic & nong
d6 1,6% va xa phong chira tinh dau chiic 1,5% ciing
¢6 su khac biét. Tinh dau chiic & nong d¢ 1,6% chi
¢6 hoat tinh déi véi S. aureus va P. aeruginosa,
khong co hoat tinh khang khudn ddi véi 4 chang
khuén con lai 1a B. cereus, S. typhi, L. innocua va E.
coli, nhung xa phong c6 kha ning wrc ché ca 6 ching
vi khuan dugc khao sat. Nguyén nhan 1a do pH cua
san pham xa phong tac dong dén vi khuan, 1am thay
d6i sy can bang vé trao d6i chat giita moi trudng va

vi khuan nén c6 thé giét chét vi khuan. S. typhi va E.
coli séng trong diéu kién pH thip hon 9 (Nabbut &
Kurayiyyah, 1972; Parhad & Rao, 1974), con xa
phong ¢6 tinh kiém (pH =9) hoan toan co6 thé diét
dugc hai chung vi khuan nay.

4. KET LUAN

Tinh dau chuc da dugc trich ly thanh cong bang
phuong phap chung cat 16i cudn hoi nuéc & nhiét do
100°C véi thoi gian 150 phut. Cac thanh phan va
ham lugng cua tinh dau duge xac dinh bang phuong
phap GC-MS, chu yéu gom 30,42% p-pinene,
18,09% sabinene, 17,56% limonene va 10,77% f-
citronellal. Tuy thugc vao ndng do, tinh dau chuc thé
hién kha ning khang khudn khac nhau di véi ting
chang vi khuan. Tinh dau chuc duoc sir dung phdi
ché xa phong diét khuan véi thanh phan t6i vu gdm
dau dira, dau huong duong (ti 1& 1:1), dung dich
KOH 25%, tinh dau chuc 1,5%, vitamin E, citric
acid. Xa phong sau phdi ché c6 chira tinh dau chuc
¢6 hoat tinh khang khuan, trang thai long sanh, co
mui thom dé chiu dic trung huong chuc.



Tap chi Khoa hoc Truong Pai hoc Cén Tho

TAI LIEU THAM KHAO

Abirami, A., Nagarani, G., & Siddhuraju, P. (2014).
The medicinal and nutritional role of underutilized
citrus fruit-Citrus hystrix (kaffir lime): A
Review. Drug Invention Today, 6(1), 1-5.

Automatik, W., & Minyak, A. K. H. (2013).
Extraction of Citrus hystrix DC (kaffir lime)
essential oil using automated steam distillation
process: Analysis of volatile
compounds. Malaysian Journal of Analytical
Sciences, 17(3), 359-369.

Budiarto, R., Poerwanto, R., Santosa, E., Efendi, D.,
& Agusta, A. (2021). Preliminary Study on
Antioxidant and Antibacterial Activity of Kaffir
Lime (Citrus hystrix DC) Leaf Essential
Oil. Applied Research in Science and
Technology, 1(2), 58-65.
https://doi.org/10.33292/areste.v1i2.8.

Furter, W. F., & Cook, R. A. (1967). Salt effect in
distillation: a literature review. International
Journal of Heat and Mass Transfer, 10(1), 23-36.
https://doi.org/10.1016/0017-9310(67)90181-0

Habsari, R. A., Warsito, W., & Noorhamdani, N.
(2018). Chemical Composition of Oil Fraction
Kaffir Lime (Citrus hystrix DC) as Antibacterial
Activity of E. coli. The Journal of Pure and
Applied Chemistry Research, 7(1), 32.
https://doi:10.21776/ub.jpacr.2018.007.01.352.

Lanh, T. V. T. N,, Trang, N. H., Cuong, N. C., &
Chung, N. B. (2016). Nghién ciru cac yéu t6 anh
huéng dén kha nang tach chiét tinh dau tir hat sa
nhan. Tap chi Khoa hoc-Pai hoc Hué, 121(7),
69-76.

Lei, Z., Wang, H., Zhou, R., & Duan, Z. (2002).
Influence of salt added to solvent on extractive
distillation. Chemical Engineering
Journal, 87(2), 149-156.
https://doi.org/10.1016/51385-8947(01)00211-x

Mohan, V., Wibisono, R., de Hoop, L., Summers, G.,
& Fletcher, G. C. (2019). Identifying suitable
Listeria innocua strains as surrogates for Listeria
monocytogenes for horticultural
products. Frontiers in Microbiology, 10, 2281.
https://doi.org/10.3389/fmich.2019.02281

10

Tdp 58, S6 2A (2022): 1-10

Nabbut, N. H., & Kurayiyyah, F. (1972). Survival of
Salmonella typhi in sea-water. Epidemiology &
Infection, 70(2), 223-228.
https://doi.org/10.1017/S0022172400022270

Parhad, N. M., & Rao, N. U. (1974). Effect of pH on
survival of Escherichia coli. Journal Water
Pollution Control Federation, 46(5), 980-986.
https:/Aww.jstor.org/stable/25038739

Ky, P. T. (1998). Bdi gidng duwoc liéu tdp 2. Nha xuét
ban Ha Noi.

Sanubo, T. (2017). The development of indigenous
liquid soap for the prevention of infectious
diseases in impoverished rural communities
(master’s thesis), California State University,
Long Beach.

Sreepian, A., Sreepian, P. M., Chanthong, C.,
Mingkhwancheep, T., & Prathit, P. (2019).
Antibacterial activity of essential oil extracted
from Citrus hystrix (kaffir lime) peels: An in vitro
study. Tropical Biomedicine, 36(2), 531-541.

Srifuengfung, S., Bunyapraphatsara, N., Satitpatipan,
V., Tribuddharat, C., Junyaprasert, V. B.,
Tungrugsasut, W., & Srisukh, V. (2020).
Antibacterial oral sprays from Kaffir lime (Citrus
hystrix DC.) fruit peel oil and leaf oil and their
activities against respiratory tract
pathogens. Journal of Traditional and
Complementary Medicine, 10(6), 594-598.
https://doi.org/10.1016/j.jtcme.2019.09.003.

Tran, T. K. N, Tran, T. H., Tran, T. L., Trieu, T. A.,
Pham, M. Q., Mai,H.C., Le,N.T.T., Vo, T. D,
Le, Ng. Y. T., & Tran, Q. T. (2019). Physico-
Chemical Profile of Essential oil of Kaffir
Lime(Citrus hystrix DC) Grown in An Giang
Province, Vietnam. Asian Journal of Chemistry,
31(12), 2855-285.
https://doi.org/10.14233/ajchem.2019.22167.

Valero, M., Fernandez, P. S., & Salmeron, M. C.
(2003). Influence of pH and temperature on
growth of Bacillus cereus in vegetable
substrates. International Journal of Food
Microbiology, 82(1), 71-79.
https://doi.org/10.1016/S0168-1605(02)00265-9.


https://www.researchgate.net/journal/Asian-Journal-of-Chemistry-0970-7077

