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Abstract: This study was conducted to preliminarily evaluate the antibacterial activity of
essential oil extracted from the peel of Citrus aurantifolia fruits collected from the Medicinal Plant
Garden, Thanh Do University. The essential oil was obtained by mechanical pressing with a yield of
0.29 + 0.03% (w/w, based on fresh material). Chemical composition analysis revealed that the
essential oil was predominantly composed of D-limonene, a monoterpene compound. Antibacterial
activity was evaluated by determining the minimum inhibitory concentration (MIC), minimum
bactericidal concentration (MBC), and concentration-dependent bactericidal activity against three
reference bacterial strains: Staphylococcus aureus ATCC 33591, Escherichia coli ATCC 25922, and
Klebsiella pneumoniae ATCC 2146. The essential oil exhibited strong antibacterial activity against S.
aureus (MIC = 62.5 uL/mL; MBC = 125 uL/mL), moderate activity against E. coli (MIC = MBC =
125 ul/mlL), and little to no activity against K. pneumoniae. Concentration-dependent killing assays
demonstrated a clear dose-dependent bactericidal effect. At concentrations above 2xMIC, the
essential oil reduced bacterial counts by more than 2 logio CFU/mL, corresponding to a bactericidal
efficacy exceeding 99% against S. aureus and E. coli. These findings suggest that C. aurantifolia
essential oil has promising potential as a natural antibacterial agent, particularly against Gram-
positive bacteria.

Keywords: Citrus aurantifolia; C. aurantifolia; Vietnamese lime; Green lime; antibacterial
activity; Mechanical pressing; Lime essential oil.

1. it van dé

Chanh ta (Citrus aurantifolia), con dugc goi la
chanh xanh hodc chanh thuong, thudc ho Cam
(Rutaceae), 1a loai cdy an qua quen thudc ¢ Viét
Nam va nhiéu qudc gia nhiét déi. Loai cdy nay co
ngudn gde tir khu vie Pong Nam A, sau d6 dugce
trong phd bién ¢ An Do, Trung Qudc, ving
Caribe va Nam M¥. Chanh ta 1a cdy bui nhd, cao
khoang 2-5 m, c6 1a xanh bong, hoa mau trfmg,
téa huong thom diu, qua hinh cau hoic hoi bau
duc, vo mong, ¢c6 mau xanh khi non va chuyén
vang khi chin (Lemes va cdng su, 2018).

Tinh dau tir vo qua chanh ta 1a san pham c6
gia tri kinh té, chira nhiéu hop chét d& bay hoi,
trong d6 limonene thuong 14 thanh phan chu yéu,
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bén canh B-pinene, y-terpinene, citral va linalool.
Nhiéu nghién ciru da ghi nhan hoat tinh khang
khuan cta tinh dau chanh déi v6i cac vi sinh vat
nhu Escherichia coli, Staphylococcus aureus va
Candida albicans, dong thoi cho thy tiém ning
chdng oxy hoa va khang viém (Aziz va cong su,
2018; Oikeh va cong su, 2020; Permadi va cong
su, 2024). Nho nhitng dac tinh nay, tinh dau
chanh dugc quan tim ing dung trong cong nghiép
thuc pham v&i vai trd chat bao quan c6 ngudn gdc
tu nhién, trong duoc phim va my pham.

Bén canh d0, cac nghién ctru vé nude ép va
tinh dau chanh con dé cap dén tiém nang hd trg
phong ngira s6i than thong qua viée ting bai tiét
citrate trong nudc tiéu, gop phan han ché sy két
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tinh ctia oxalat va calci (Dosoky va Setzer, 2018).
Nhing két qua nay cho thy tiém ning khai thac
va phat trién cac san pham tir chanh, dong thoi dat
ra yéu cau nghién ctru cu thé vé thanh phan hoa
hoc va hoat tinh sinh hoc ctiia nguyén liéu.

Chét lwong va hoat tinh sinh hoc cia tinh dau
c¢6 thé chiu anh huong cia ngudn nguyén lidu,
phuong phap chiét xudt va thanh phan hoa hoc
cua san phém thu dugc. Vi vay, viéc nghién clru
tinh dau tir vo qua chanh ta tai timg ngudn nguyén
liéu cu thé co y nghia trong viéc xac dinh dac
diém ctia san pham va cung cip dit liéu phuc vu
dinh hudng khai thac, st dung. Trong d6, xac
dinh cac thanh phan hoa hoc chinh va dnh gia
hoat tinh khang khuan 1a nhitng ndi dung can thiét
dé budc dau 1am rd tiém ning Gng dung cia tinh
dau.

Xuét phat tir co s& khoa hoc va thyc tién trén,
dé tai nghién ctru tinh dau tr vo qua chanh ta
(Citrus aurantifolia) thu hai tai vuon dugc li€u
Trudng Dai hoc Thanh D6 dugc thuc hién voi ba
muc tiéu chinh:

(1) Chiét xuét tinh dau tr vo qua chanh ta
(Citrus aurantifolia) thu hai tai vuon dugc li€u
Truong Pai hoc Thanh P6 bang phuong phap ép.

(2) Binh lugng cac thanh phﬁn chinh trong
tinh diu chanh.

(3) Panh gia so bo hoat tinh khang khuén cua
tinh dau ddi véi mot s6 chung vi sinh vat kiém
dinh gdm Escherichia coli, Staphylococcus
aureus va Klebsiella pneumoniae bang phuong
phép vi pha lodng trong moi truong long trén dia
96 giéng, theo khuyén céo ciia CLSI (Clinical and
Laboratory Standards Institute).

2. Tong quan tinh hinh nghién ciru
2.1. Nghién ciru vé phwong phdp chiét xudt tinh
ddu chanh ta

Céc phuong phap chiét xuét tinh ddu chanh ta
da duogc nghién ctru nham nang cao hidu suét thu
hdi va bao dam chit luong san pham. Trong do,
chung cat 16i cuén hoi nudc 1a phuong phép
truyén thong dugc sir dung phd bién nho ki thuat
tuong d6i don gian, chi phi thap va kha ning tng
dung & quy mo cong nghi¢p. Tuy nhién, qua trinh
gia nhiét c6 thé lam bién doi hodc phan hily mot
sb hop chét nhay cam v&i nhiét (Fornari va cong
su, 2012).

Phuong phap ép lanh cling duoc sir dung rong
rai, dac biét trong san Xuét thuong mai. Phuong

phap nay gitp han ché tic dong cua nhiét va gop
phan duy tri dic trung hwong thom ty nhién cia
tinh dau, médc du hiéu suit thu hdi co thé thép hon
so v6i mot s6 phuwong phap khac (Guan va cong
su, 2007).

Trong nhiing ndm gan day, cac k¥ thuat hién
dai nhu chiét xuat bang CO; siéu t6i han, chiét
xudt c6 hd tro vi séng va siéu 4m di duoc nghién
ciru nham cai thién hiéu sut chiét xudt, chat
lwong va kha ning thu hdi cac hop chit d& bay
hoi. Tuy nhién, viéc trién khai cac phuong phép
nay doi hoi thiét bi chuyén dung va diéu kién van
hanh phu hop (Della Porta va cong su, 1998).

Nhin chung, chung cét 16i cudn hoi nudc va
¢ép lanh 1a nhling phuong phdp quan trong trong
nghién ctru va san xuét tinh dau chanh ta. Cac
cong nghé chiét xuat hién dai 1 hudng tiép can c6
tiém nang cai thién hiéu qua khai thac, song viéc
lwa chon phuong phép cén can cir vao dic diém
nguyén li€u, muc ti€u nghién ctu va diéu kién
thuc hién.

2.2. Nghién civu vé thanh phan héa hoc ciia tinh
ddu chanh ta

Tinh dau vo6 chanh ta chira nhidu hop chét dé
bay hoi, trong d6 limonene thuong chiém ty 18
cao, bén canh céc thanh phan nhu p-pinene, y-
terpinene, citral va linalool (Aziz va cdng su,
2018; Oikeh va cong su, 2020; Permadi va cong
su, 2024). Thanh phan va ham lugng tuong ddi
ctia cac hop chit ¢6 thé thay doi tuy theo ngudn
nguyén liéu, diéu kién sinh truong, do chin cua
qué va phuong phap chiét xut.

Viéc xac dinh thanh phan héa hoc c¢6 ¥ nghia
quan trong trong danh gia ddc diém va chét luong
tinh dau, dong thoi cung cip co so dé dbi chiéu
két qua giita cac nghién ciru. Bén canh d6, thanh
phan hoa hoc 12 mot trong nhiing yéu t6 can xem
xét khi nghién ctu mbi lién hé gitra dac diém cua
tinh dau va hoat tinh sinh hoc.

Do @6, viéc xac dinh cac thanh phﬁn hoa hoc
chinh trong tinh dau thu dugc tir vo qua chanh ta
1a noi dung can thiét dé bo sung dir liéu vé mau
nguyén liéu dugc khao sat va phuc vu danh gia
tiém nang tmg dung ctia san pham.

2.3. Nghién ciru vé hoat tinh khéing khuén ciia
tinh dau chanh ta

Hoat tinh khang khuan 12 mét trong nhiing dic
tinh sinh hoc dugc quan tdm khi nghién ctru tinh
dau chanh ta. Mot s nghién ctru da khao sat kha
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ning trc ché cac vi sinh vat gay bénh, trong d6 c¢6
Escherichia coli, Staphylococcus aureus va
Candida albicans (Aziz va cng su, 2018; Oikeh
va cong su, 2020). Nhirng két qua nay gop phan
lam 6 tiém ning tmg dung cua tinh diu chanh
trong kiém soét vi sinh vt.

Phuong phap khuéch tan trén dia thach hodc
khuéch tan giéng thach dugc sir dung phd bién dé
danh gia so b hoat tinh khang khuan. Uu diém
ctia cac phuong phép nay 1a quy trinh twrong déi
don gian, c6 thé danh gia kha ning wrc ché thong
qua duong kinh vong v6 khuan. Tuy nhién, két
quéa con phu thude vao kha ning khuéch tan cua
cac thanh phan tinh dau trong méi truong thach.

Phuong phap pha loang trong moi truong long
va vi pha lodng duoc st dung dé xac dinh ndng
d6 trc ché t6i thiéu (MIC) va, khi can thiét, nong
do diét khuan t6i thiéu (MBC). Céc phuong phép
nay cung cép dir liéu dinh lwong vé kha ning e
ché hodc tiéu diét vi sinh vat, hd tro so sanh hoat
tinh giita cAc mau nghién ciru (Oluwatobi va cong
su, 2023; Oikeh va cong su, 2020).

Ngoai ra, mot s nghién ctru qudc té da sur
dung phuong phép theo doi duong cong ting
truorng ctia vi khuédn va do mét do quang hoc (OD)
dé danh gia sy thay doi kha nang phat trién cia vi
sinh vat theo thoi gian khi tiép xtc véi tinh dau
(Putnik va cong sy, 2017). Cac ky thuat nhu sic
ky két hop sinh hoc va kinh hién vi dién tir quét
(SEM) ciing duoc tmg dung nham hd trg xac dinh
cac thanh phan co hoat tinh va khao sat nhiing
bién ddi hinh thai cia té bao vi khuan (Bousbia va
cong su, 2009).

Nhin chung, cac phuong phap danh gia hoat
tinh khang khudn c6 wu diém va gi6i han riéng.
Viéc lya chon phuong phap can phit hop véi muc
tiéu nghién ctru va dic tinh ciia mau thar. Doi voi
nghién ciru tinh dau, phuong phap vi pha lodng
trong moi truong 16ng trén dia 96 giéng 1a hudng
tiép can pht hop dé khao sat nhidu ndng do va xac
dinh MIC, v&i diéu kién quy trinh dugc xay dung
va kiém soat phu hop ddi voi tinh dau.

Trén co s& ké thira cac nghién ctu trude,
nghién ctru tap trung chiét xuét tinh du tir vo qua
chanh ta thu hai tai vuon duogc liéu Truong Pai
hoc Thanh D6 bang phuong phép ép, xac dinh cac
thanh phﬁn héa hoc chinh va danh gia so bg hoat
tinh khang khuin dbi véi Escherichia coli,
Staphylococcus aureus va Klebsiella pneumoniae
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bang phuong phép vi pha lodng trong méi truong
long trén dia 96 giéng. Két qua nghién ctru gop
phan cung cép dit liéu ban d4u vé thanh phan hoa
hoc va hoat tinh khang khuén ctia mau tinh dau
duoc khao sat.

3. Phuong phap nghién ciu

3.1. Chuin bi mdu, chiét xudt va dinh luong cac
thanh phén chinh trong tinh diu

3.1.1. Chudn bj mau

Sau khi thu hai, qua chanh dugc rira sach béng
nude, dé rdo, sau d6 tién hanh got tach vo.
Nguyén liéu sau so ché dugc bao quan trong didu
kién thoang mat, kho rdo va tién hanh chiét xuét
trong vong 24 gid dé han ché sy bién dbi thanh
phan héa hoc do qua trinh oxy héa hay bay hoi
ctia tinh dau.

3.1.2. Quy trinh chiét xuat

Trong nghién ctru nay, tinh dau vé qua chanh
ta (Citrus aurantifolia) dugc thu bang phwong
phap ép co hoc sir dung dung cu ép cim tay. Vo
chanh dugc cit nho va dua vao dung cu ép cAm
tay dé nén, 1am v& cc thi tinh dau, giai phong tinh
dau. Sau d6 tién hanh dé ling ly tim nhe dé tach
16p tinh dau ndi trén bé mit. Thi nghiém duogc lap
lai 06 lan.

Tinh ddu thu dwoc c¢6 mau vang nhat, mui
thom ddc trung, dugc bao quan trong lo thiy tinh
tdi mau, dit & 4-8 °C dé han ché su oxy hoa va
bay hoi, dam bao chit lugng trong qué trinh luu
giit va sir dung dé dénh gia hoat tinh khang khuan.

Ham luong tinh dau (HL%) duoc tinh theo
cong thuc:

H% = > x100%

Trong do:

x: Thé tich tinh dau cit dugc

m: Khéi luong dugc liéu
3.1.3. Pinh heong cdc thanh phan chinh trong
tinh dau

Thanh phan héa hoc ciia tinh dau vo chanh ta
duoc xac dinh bang phuong phap sic ky khi khoi
phé GC-MS.

3.2. Ddnh gid hoat tinh khdng khudn
3.2.1. Vi sinh vdt thur nghiém

Ba ching vi khuén kiém dinh chuén dugc lya
chon dé danh gia hoat tinh khang khuan cua tinh
diu chanh, bao gom: Staphylococcus aureus
ATCC 33591, Escherichia coli ATCC 25922 va
Klebsiella pneumoniae ATCC 2146.
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3.2.2. Xac dinh nong dg irc ché toi thiéu (MIC) va
nong dg diét khudn toi thiéu (MBC)

Xdc dinh gia tri MIC

Gia tri MIC ctia tinh dau dugc xac dinh bang
phuong phap vi pha loang trong moi truong 16ng
trén dia 96 giéng, dya trén khuyén ngh1 cua CLSL
Vi khuin dugc chuan bj tir cac khuén lac thuan
trén dia thach TSA, diéu chinh do duc vé tuong
duong 0,5 McFarland, sau d6 pha lodng dé dat
nong d6 lam viéc khoang 1,5x10° CFU/mL trong
moi truong canh thang MHB (Mueller—Hinton
Broth).

Tinh dau chanh dwoc hoa tan trong MHB ¢6
b6 sung 4% Tween 80, sau d6 tién hanh pha loang
hai 14n lién tiép trén dia 96 giéng tir cot 1 dén cot
10 dé thu day ndng d6 giam dan. Cot 11 dugc st
dung lam chimg dwong (chi chira vi khuan, khong
c6 tinh dau), trong khi cot 12 1a chimg am (khong
chira vi khuan). Pia dugc 0 ¢ 37 °C trong 24 gid.
MIC duoc xac dinh 1a ndng do tinh dau thap nhét
tai d6 khong quan sat thiy su phat trién cta vi sinh
vat.

Xdc dinh gia tri MBC

Xac dinh nong do tbi thiéu diét vi khuan
(MBC) dua trén dia xac dinh MIC, tit ca cac
giéng khong moc dugc cdy 1én dia thach TSA dé
x4c dinh MBC. Mau duoc u & 37°C trong 24 gio,
dém s khuan lac xuét hién. Néng do MBC la
nong do6 thap nhat c6 kha nang diét 1én hon 99 %
s vi khuan so véi thoi diem ban dau.

3.2.3. Pdnh gid kha nang diét khuan theo nong do

Gia tri MBC dugc xac dinh dua trén két qua
thi nghiém MIC. T cac giéng khong co su phat

trién vi khuén, hat dich céy chuyén 1én dia thach
TSA va i & 37 °C trong 24 gio, sau d6 dém sb
khuén lac xuét hién. Néng d6 MBC duoc xac dinh
1a nong d6 tinh dau thap nhat c6 kha ning lam
giam trén 99% sé lugng vi khudn sbng (twong
duong giam >2 logio CFU/mL) so véi thoi diém
ban dau.
4. Két qua nghién ciru
4.1. Hiéu sudt chiét tinh dau

Hiéu suét chiét tinh diu tir v chanh ta trong
nghién ctu nay dat 0,29+0,03% (v/w, tinh trén
nguyén liéu twoi). Gia tri ndy thip hon so voi két
quéa ciia mot sé nghién ctru trong nudce, ching han
Ly Thi Thanh Thdo va Vuong Bao Ngoc (2022)
béo céo hiéu suét dat 1,65% khi st dung phu’ong
phap cit kéo hoi nudc. Trén pham vi quoc té,
Permadi va cong su (2024) ghi nhén hi¢u suét dat
0,5%, trong khi Lemes va cong su (2018) bao cao
hidu suat khoang 3% voi cing phuong phép
(Lemes va cong su, 2018; Permadi va cong su,
2024). Nhu vay, hiéu suit 0,29+0,03% thu dugc
trong nghién ctru ny thap hon so v6i cac nghién
ctru sir dung phuong phép cét kéo hoi nuée, diéu
nay c6 thé dugc giai thich boi sy khac biét vé
phuong phép chiét xuét, diéu kién sinh truong ciia
cdy, giébng chanh, d6 chin cua nguyén liéu ciing
nhu diéu kién xur ly sau thu hoach. Mac du cho
hiéu suét thu hdi thap hon, phuong phap ép co hoc
¢6 uu diém 13 khong st dung nhiét, giup han ché
su phan hity hodc bién doi cac hop chat dé bay
hoi, tir d6 gop phan bao ton t6t hon thanh phan
héa hoc tu nhién cta tinh dau.

Bing 1. So sanh hi¢u suit chiét tinh dau tir vé chanh ta véi cic nghién ctru khac

Poi tugng Phuong phap Hiéu suat A . n

nghién ciru chiét xuAt | tinh ddu (%) | 11 liéu tham khio Nhin xét
C.aurantifolia | Ep co hoc (dung I n

. A : 2 K h

(Viét Nam) cu cim tay) 0,28 &t qua nghién ctru
C. aurantifolia Cit kéo hoi 1.65 Ly Thi Thanh Théao va | Cao hon nghién

(Viét Nam) nudc ’ Vuong Bao Ngoc, 2022 cuu hién tai

. ifoli it kéo hoi hon nghié
C aurant% olia Cat ef) ol 3.0 Lemes va cong sur, 2018 Caq ogﬂng i1én

(Brazil) nudc ctru hién tai

C.aurantifolia Cét kéo hoi 0.5 Permadi va cdng su, Cao hon nghién

(Indonesia) nudc ’ 2024 ctru hién tai

Nguon: Két qua nghién ciru ciia nhom tdc gia; Thao & Ngoc, 2022, Lemes va cong su,2018;

4.2. Thanh phin héa hoc ciia tinh diu

Permadi va cong su, 2024

Két qua xac dinh thanh phan héa hoc cua tinh diu vo chanh ta bang phuong phap GC-MS dugc

trinh bay ¢ hinh 1 va bang 2.
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Hinh 1. Két qua phén tich sic ky ghép Kkhdi phé (GC-MS) ciia tinh diu chanh

TIC
100,006;000
Hﬁ‘“ £ F 2 2 ——
10.0 26.0 30|.0 40|.0 56.0 60
min
Bang 2. Thanh phé‘in hoa hoc trong tinh diu chanh
Ham lwgng cac Ham lugng cac
STT | Tén hop chit | hop chit trong STT Tén hop chat hop chit trong
tinh diu (%) tinh diu (%)
1 a-Thujence 0,33 11 | Citronellal 0,55
2 o-Pinene 493 12 | L-a-Terpineol 0,39
3 i(hllgi'nce 2,58 13 | B-Citral 1,05
4 L-B-Pinene 9,34 14 | o-Citral 1,09
5 B- Myrcene 1,68 15 | Caryophyllene 0,44
6 a-Terpinene 0,33 16 | Ciso-Bergamotene 0,35
7 D-Limonene 64,72 17 | B-Copaene 0,42
8 y-Terpinene 9,49 18 | pB-Bisabolene 0,94
9 Terpinolene 0,65 19 | Citroptene 0,25
10 | Linalool 0,45

Két qua phan tich sic ky khi ghép khdi phd
(GC-MS) cho thay tinh diu vé chanh ta trong
nghién ciru ndy chtra 19 hop chat, dugc xac dinh
dwa trén thoi gian luu va phd khéi dic trung. Cac
hop chit chii yéu thugc nhém monoterpene
hydrocarbon, monoterpene oxygenated va mot s
sesquiterpene, phan anh dic trung héa hoc dién
hinh cua tinh dau Citrus.

Trong s6 cic cdu tor dugc xac dinh, D-
limonene 13 hop chit chiém wu thé tuyét ddi, véi
ham luong 64,72%, cho thay day 1a thanh phan
chinh quyét dinh mui hwong va nhiéu hoat tinh
sinh hoc cua tinh diu v6 chanh ta. Két qua nay
phi hop véi cic cong bd trude diy, trong do
limonene thudng dwoc ghi nhan 1a ciu tir chinh
ctia tinh dau Citrus aurantifolia (Adokoh va cong
su, 2019).

Bén canh limonene, tinh dau con chira ham
luong déng ké cac monoterpene khac nhu y-
terpinene (9,49%), a-pinene (4,93%), 4(10)-
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Nguon: Két qua nghién ciru ciia nhém tdc gia
thujene (2,58%), L-B-pinene (9,34%) va B-
myrcene (1,68%). Su hién dién dong thoi cua cac
hop chét nay gép phan tao nén mui huong dic
trung, tuoi mat va phic hop cia tinh dau, dong
thoi c6 thé dong vai tro hiép dong trong cac hoat
tinh sinh hoc nhu khang khuén, chéng oxy héa va
khang viém.

Nhom monoterpene chita oxy dugc ghi nhén
v6i ham luong thap hon, bao gdm linalool
(0,45%), citronellal  (0,55%), o-terpineol
(0,39%), a-citral (1,09%) va pB-citral (1,05%).
Mic du chiém ty 1& nho, cac hop chét nay cé vai
trod quan trong trong vi¢c hoan thién huong thom
va thuong lién quan dén cac hoat tinh sinh hoc
manh, ddc biét 1a kha nang khang vi sinh vat va
tao hwong dic trung cta tinh ddu chanh.

Ngoai ra, mot sO sesquiterpene nhu
caryophyllene  (0,44%),  cis-a-bergamotene
(0,35%), P-copaene (0,42%) va p-bisabolene
(0,94%) cling dugc phat hién voi ham lugng thap.



KHOA HOC SUC KHOE

Su hién dién cia cac hop chét nay cho théy tinh
diu c6 cdu trac hoa hoc da dang, gop phan ning
cao gia tri sinh hoc va tiém ning ung dung cua
tinh dau trong cac linh vuc duge phim, my phim
va huong ligu.
4.3. Hoat tinh khdng khuin

Két qua MIC, MBC

Béang 3 trinh bay nong do trc ché tdi thiéu
(MIC) va ndng do diét khuan t6i thiéu (MBC) cta
tinh dau ddi véi ba chiing vi sinh vat thir nghiém,
bao gdm Staphylococcus aureus ATCC 33591,
Escherichia coli ATCC 25922 va Klebsiella
pneumoniae ATCC 2146.

Biang 3. Két qua MIC va MBC ciia tinh diu chanh trén 3 chiing vi sinh vat thir nghiém

Chiing vi sinh vat (“11\21115)* MIC (%)** hfjfnf)* MBC (%)
S. aureus ATCC 33591 62,5 6,25 125 12,5

E. coli ATCC 25922 125 12,5 125 12,5

K. pneumoniae ATCC 2146 >125 >12,5 >125 >12,5
*(ul tinh daw/mL méi trwong), ** ty 1 % tinh dau trong méi trwong, *** MBC: - 2 log CFU/mL
so voi lwong VSV tai thoi diém ty. Thi nghiém thuc hién 3 lan déc lap.

Két qua trong bang cho thiy tinh diu chanh
thé hién hoat tinh khang khuan khac nhau ddi voi
cac chung vi sinh vat Gram duong va Gram am
duoc khao sat.

Pbi voi S. aureus ATCC 33591 (Gram
dwong), tinh dau c¢6 tac dung manh nhat, véi gia
tri MIC dat 62,5 pL/mL (6,25%) va MBC bang
125 pL/mL (12,5%). Diéu nay ching to tinh dau
c¢6 kha ning trc ché va diét khuan tuong ddi tot
dbi voi chung tu cdu khang methicillin nay.

D6i v6i hai ching Gram am (E. coli ATCC
25922 va K. pneumoniae ATCC 2146), hoat tinh
khang khuan giam dang ké. Véi E. coli, MIC va
MBC déu dat 125 pL/mL (12,5%), cho thdy chi
dat mic kim khuén — diét khuan & néng do cao
hon déng ké so vé6i S. aureus.

Riéng K. pneumoniae ATCC 2146 khong bi
e ché hodc tiéu diét hoan toan & n6ng do tbi da
thir nghiém (>125 pL/mL), cho thidy mic dé
khang ty nhién cao, phi hop véi dic diém cia loai

Nguon: Két qud nghién civu ciia nhém tac gia
vi khuén Gram 4m c6 cdu trac mang ngoai phirc
tap, can trd sy xAm nhap ciia cac hop chat ky nuée
nhu tinh dau.

Nhin chung, cac két qua nay cho thay tinh dau
c6 hoat tinh khang khuén manh hon trén vi khuan
Gram duong so v6i Gram 4m. Diéu nay phi hop
v6i co ché tac dung cia tinh dau—thuong dé dang
pha v 16p peptidoglycan cua Gram duong nhung
kh6 xuyén qua 16p mang ngoai
lipopolysaccharide cia Gram dm. Viéc MBC luén
cao hon hodc bang MIC chiing t6 tac dung cta
tinh dau thién vé kim khudn va cn ndng do cao
hon dé dat hiéu luc diét khuan.

Két qua diét khuan theo nong do

Két qua vé su giam mat do vi khuan cho thay
hoat tinh diét khuéan ctia tinh dau chanh c6 xu
huéng phu thudc ndng do (dose—dependent) dbi
véi ca S. aureus ATCC 33591 va E. coli ATCC
25922 (hinh 3).

Hinh 2. Két qua diét khuin theo ndng d9 ciia tinh diu chanh déi véi S. aureus va E. coli

5. aureus ATCC 33591
2MIC

MIC
'l

Deltalogso CFU/mI

E.coli ATCC 25922
2MIC

MIC
1

DeltaLog,, CFU/mI
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Khi tang ndng do tinh dau tir MIC 1én 2MIC,
muc giam logio CFU/mL gia tang rd rét; dac biét
4] néng d6 >2MIC, tinh dau chanh dat hiéu qua
diét khuan manh v6i mirc giam >2 logio CFU/mL
(twong dwong tidu diét >99% té bao sdng). Co ché
nay c6 thé lién quan dén su pha v& tinh toan ven
mang t& bao vi khuin do cac hop chat ky nudc
trong tinh dau, dic biét 1a limonene—thanh phﬁn
chinh gay réi loan cau triac phospholipid, 1am ting
tinh thAm mang va thit thoat cac thanh phan noi
bao.

Dang chu ¥, tinh dau chanh cho thay hiéu luc
manh hon trén S. aureus (Gram duong) so véi E.
coli (Gram am). Piéu nay phu hop véi dic diém
cau triic cia hai nhom vi khuan: Gram duong chi
c¢6 thanh t& bao peptidoglycan day nhung don
gian, d& bi cac phan tir tinh dau xuyén qua; trong
khi Gram am s& hftu 16p mang ngoai
lipopolysaccharide (LPS) tao thanh hang rao bao
vé gitip han ché sy thAm nhap cia cac hop chét ky
nude. Xu huéng nay ciing hoan toan twrong dong
voi di liéu MIC/MBC, trong do6 S. aureus c6 MIC
thdp hon va dat MBC & ndng do thap hon so vdi
E. coli.

Nhu vay, ca dit licu MIC/MBC va thur nghiém
thay d6i mat d6 vi khuan déu cho thay tinh dau
chanh c6 tiém ning khang khudn dang ké, dic biét
d6i véi vi khuan Gram duong, va thé hién kha
ning diét khuan khi str dung & ndng do cao hon.
5. Ban luin

Két qua vé hiéu suat chiét tinh dau cho thay
phuong phap ép co hoc chi thu dugc mdt lugng
tinh diu & mic khiém ton, phan anh ban chat cua
ky thuat nay khi luc co hoc khoé ¢c6 the giai phong
hoan toan tinh ddu nim sau trong cAu tric mo cua
vo chanh. Sy chénh léch hiéu suit giita nghién
clru nay vdi cac nghién ctru sir dung phuong phap
cat kéo hoi nudc 1a diéu d& hiéu, bsi hoi nudce &
nhiét d cao c6 kha niang pha v& ciu triic t& bao
manh hon va khuéch tan tinh dau hiéu quéa hon.
Tuy vdy, gié tri thu dugc van ndm trong pham vi
dugc cong bd & nhiéu nghién ciru qubc té, cho
thdy ddc tinh tich liiy tinh diu cta chanh ta tai
Viét Nam khong khac biét dang ké so voi cac
ving sinh thai khac. Két qua nay cho thay ngudn
nguyén li€u ban dia cod chét lugng on dinh, déng
thoi goi ¥ rang cac yéu td nhu giéng cdy, diéu kién
canh tac va thoi diém thu hai co thé khong giy
bién dong 16n ddi v6i ham lugng tinh dau khi
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dugc xtr Iy ding quy trinh.

V& hoat tinh khéang khuén, su khéc biét 1o rét
gifta vi khuan Gram dwong va Gram am la hoan
toan pht hop véi cdu trac sinh hoc dic trung cta
hai nhém vi khuin nay. Thanh té bao cia Gram
dwong ¢6 ciu trac don gian hon, d& bi cac hop
chat ky nudc trong tinh ddu thim nhép va gy ton
thwong mang, trong khi 16p mang ngoai
lipopolysaccharide ciia Gram am lai dong vai tro
nhu hang rao bdo vé€ hiéu qua. Pay ciing 1a 1y do
tinh diu thuong phat huy tic dung manh hon trén
cac ching Gram duong. Sy kém nhay cam cua
Klebsiella pneumoniae, von 1a vi khudn c6 céu
trac mang ngoai phtrc tap va nhidu co ché dé
khéng.

Xu hudng ting hiéu lyc khi ting ndng do tinh
dau cho thiy tic dong cua tinh diu 1a dang phu
thudc ndng do, phit hop véi co ché gay ton thuong
mang va lam r6i loan hoat dong ndi bao. O néng
d6 cao, cac monoterpen nhu limonen c6 kha nang
lam mét tinh toan ven cla mang té bao, gy ro r1
ion va chit nén, tir d6 dan dén su suy glam s6
lwong vi khuén mot cach nhanh chong. Két qua
nay mang gia tri thyc tién vi chimg minh rang tinh
dau chanh c¢6 thé 1a mét tc nhan sinh hoc dang
can nhic cho cac ing dung khang khuén tu nhién,
dac biét trong linh vuc thuc phém hodc ché phém
sat khuan than thién voi moi truong.

Mic du hiéu suit thu dugc khong cao, tinh dau
van thé hién hoat tinh sinh hoc rd rét cho thay chét
luong tinh dau khong phu thudc hoan toan vao
luong thu dugc, ma chii yéu phy thude vao ty 16
clia cac hop chit hoat tinh trong tinh dau. Pay 1a
yéu t6 quan trong mé ra hudng nghién ctu tiép
theo nham phan tich thanh phan héa hoc chi tiét
dé xac dinh cac hop chit chu dao gbp phan vao
hoat tinh khéng khuan.

6. Két luan

Nghién ctru di tién hanh chiét xuét tinh dau tir
v6 qua chanh ta (Citrus aurantifolia) thu hai tai
vuon duoc li€u Truong Pai hoc Thanh Do béng
phuong phap ép co hoc va danh gia hoat tinh
khang khuan cua tinh dau trén ba ching vi sinh
vat kiém dinh gdm Staphylococcus aureus ATCC
33591, Escherichia coli ATCC 25922 va
Klebsiella pneumoniae ATCC 2146. Hiéu suat
chiét dat 0,28%, thép hon mét sb nghién ciru trong
nude va twong duong véi tai liéu qudc té do dic
trung ciia phuong phap ép 1a hiéu suat thap.
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Két qua MIC va MBC cho thiy tinh diu chanh
ta biéu hién hoat tinh khéang khuén manh ddi voi
S. aureus, trung binh déi véi E. coli, va gan nhu
khong hi¢u qua trén K. pneumoniae. Thir nghiém
diét khuan theo ndng do ciing chimng minh hiéu
ung phu thudc néng d6 ro rét voi hiéu qua diét
khuan >99% & nong do >2MIC ddi v6i ca hai
chung S. aureus va E. coli. Nhitng két qua nay
khing dinh tiém ning st dung tinh dau chanh ta
nhu mdt tdc nhan khang khuan tu nhién, dic biét
d6i v6i vi khuan Gram duong.

Tir két qua nghién ctru, nhom tac gia dé xudt
mdt s6 dinh hudng phat trién trong twong lai nhu

sau: (1) Ti wu hoa quy trinh chiét xudt dé nang
cao hiéu suit va chét luong tinh dau trong diéu
kién phong thi nghiém va san xuat nho; (2) Panh
gia do 6n dinh va an toan cua tinh dau dé dinh
huéng tmg dung vao cic san pham chim séc ca
nhan hodc dung dich xit khang khuan c6 ngudn
gdc tu nhién; (3) Khao sat phd tac dung rong hon,
bao gdm thém céac ching vi sinh vat giy bénh
thuong gap, nham hoan thién dit liéu khang khuén
cta tinh dau; (4) Xem xét thir nghiém cong thirc
san phdm mau, két hop tinh dau chanh véi cac
tinh dau khac dé ting cuong hiéu lyc va tinh ting
dung thuc té.

Tuyén b6 vé GenAl va Quyén tac gia: Nhom tac gia c6 st dung cong cu Al hd trg trong phan
tich thong ké mo ta, ra soat cau triic va bién tap ngdn ngit ban thao va hiéu chinh mot sé doan vin ban
trong qua trinh phan hdi y kién phan bién. Toan bd dinh hudng ndi dung, sb liéu khao sat, dién giai
két qua va két luan do cac tac gia quyét dinh va chiu trach nhiém cudi ciing.

Tuyén b vé xung dot lgi ich: Nhom tac gia khong co bat ky xung dot lgi ich nao lién quan dén

vié€c thuc hién, nghién ctru va cong bo bai bao nay.
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Tém tit: Nghién ciru nay duoc thyuc hién nham déanh gid so bg hoat tinh khang khudn cua tinh
ddu chiét xudt tir vé qua cdy chanh ta (Citrus aurantifolia) thu hdi tai Vieon Duoc liéu, Truong Pai
hoc Thanh 6. Tinh dau dwoc thu nhdn bang phicong phép ép co hoc véi hiéu sudt 0,29+0,03% (tinh
theo khéi heong nguyén liéu twoi). Két qua phan tich thanh phan héa hoc cho thdy tinh dau chira chii
yéu D-limonene — hop chat monoterpen. Hoat tinh khdng khudn dwoc xdc dinh thong qua gid tri nong
dg ike ché toi thiéu (MIC), nong dé diét khudan toi thiéu (MBC) va khdo sdt kha nang diét khudn theo
nong dé doi voi ba ching vi sinh vit kiém dinh gom Staphylococcus aureus ATCC 33591, Escherichia
coli ATCC 25922 va Klebsiella pneumoniae ATCC 2146. Két qud cho thdy tinh ddu c6 hoat tinh manh
trén S. aureus (MIC = 62,5 uL/mL; MBC = 125 uL/mL), hoat tinh trung binh trén E. coli (MIC = MBC
= 125 uL/mL) va hau nhir khong hiéu qua véi K. pneumoniae. Thir nghiém diét khudn theo nong do
ghi nhdn hiéu g phu thuéc nong dé ré rét; tai nong dé >2MIC, tinh dau chanh gdy giam >2 logo
CFU/mL, twong dwong hiéu qua diét khudan >99% doi véi S. aureus va E. coli. Céc két qua nay cho
thay tinh dau chanh ta c6 tiém nang g dung lam tac nhan khang khudn tw nhién, ddc biét doi voi
cdc ching vi khuan Gram dwong.

Twr khéa: Citrus aurantifolia; C. aurantifolia; Chanh ta; Chanh xanh; Khing khudn; Phirong
phdp ép; Tinh dau chanh.
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