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TOM TAT

Nghién ctru duoc tién hanh nhdm xac dinh kha nang khang khuén cla tinh dau 14 tia t6 d6i véi 8 ching vi
khuan gay hw héng va ngd doc thuc pham (Escherichia coli, Salmonella, P. fluorescens, P. aeruginosa VTCC-B-
657, Bacillus cereus, Bacillus subtilis, Staphylococcus aureus, Streptococcus feacium). Két qua cho thay tinh dau la
tia t6 c6 kha nang khang khuan déi voi tit cd cac ching vi khuan nghién cu ngoai trir P. aeruginosa. Tac déng
cla tinh dau 14 tia td 1&n vi khudn gram dwong manh hon 1&n vi khudn gram am. Tinh d&u nguyén chét trc ché hoan
toan 4 chang vi khudn gram dwong nghién clru 1a Bacillus cereus, Bacillus subtilis, Staphylococcus aureus,
Streptococcus feaium (vi khudn khéng moc trén toan dia thach) va 1 ching vi khudn gram am 1a P. fluorescens.
Néng do tinh dau téi thidu e ché sw phat trién cla cac ching vi khudn nghién ctu tir 1.024 - 4.096 pg/ml va
cao hon & 2 chlng Escherichia coli va Salmonella la >8.192 pg/ml.

T khéa: Tinh dau tia t6, khang khuan, Escherichia coli, Salmonella, P. fluorescens, P. aeruginosa, Bacillus
cereus, Bacillus subtilis, Staphylococcus aureus, Streptococcus feacium.

Study on the Anti-bacterial Activity of Essential Oils from Perilla Leaves

ABSTRACT

The experiment was carried out to examine the anti-bacterial effects of essential oil from perilla leaves on eight
spoilage and food poisoning bacteria strains (Escherichia coli, Salmonella, Pseudomonas fluorescens, Pseudomonas
aeruginosa VTCC-B-657, Bacillus cereus, Bacillus subtilis, Staphylococcus aureus, Streptococcus feacium). The
results indicated that perilla essential oil had anti-bacterial effects against all the above bacterial strains, except P.
aeruginosa. The effect of perilla essential oil on gram-positive bacteria was stronger than that on gram-negative
bacteria. The pure essential oil completely inhibited four strains of gram-positive bacteria, including Bacillus cereus,
Bacillus subtilis, Staphylococcus aureus and Streptococcus feacium, and one strain of gram-negative bacteria,
namely P. fluorescens. The Minimum Inhibitory Concentration (MIC) was more than 8192 ug/ml for both Escherichia
coli and Salmonella and from 1024 pg/ml to 4096 pg/ml for the other five studied strains.

Keywords: Anti-bacterial activity, Bacillus cereus, Bacillus subtilis, Escherichia coli, P. fluorescens, P.
aeruginosa, perilla essential oil, Salmonella, Staphylococcus aureus, Streptococcus feacium.

o v ~ d4u & nuéce ta thi tia t6 12 mot trong nhiing loai
1. DPAT VAN DE . N R A
: cdy dang dudc nhiéu nha khoa hoc quan tam
Viét Nam nam trong viing khi hau nhiét déi nghién ctu. La tia t6 chaa 0,3-1,3% lugng tinh
gi6 mia néng 4m, mua nhiéu, cay cdi tuoci tét dau theo chat khé (Yu et al., 2010). Tinh dau 14
quanh nam, tham thuc vat rat phong phu va da tia t6 ti lau da dudc con ngudsi khai thac va su
dang. Trong s6 hon 550 loai ciy c6 chiia tinh dung vao rat nhiéu muc dich khac nhau. Loai
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tinh dau nay chtia mét s6 thanh phan chu yéu
la perillaldehyde, limonene, &-pinene, 4-
caryophyllene, linalool va perilla alcohol,.. (D6
Tat Lgi, 2003; Yu et al., 2010). Ching dudgc st
dung trong y hoc, san xuit nudc hoa, cac loai m§
pham, phu gia thuc phdm. Tinh dau chiét xuét
tir 14 tia t6 c6 tac dung khang khudn, chéng ngd
doc cua ca, gidm triéu chiing tram cam, chdng
ung thu, giai cam...

Tinh du 14 tia t6 ¢6 tac dung khang khuédn
in vitro @61 vé6i cac vi sinh vat sau day theo tha
tu hoat tinh giam: tu cdu vang (Staphylococcus
aureus), truc khuén ly Flexner, truc khudn lao
(Mycobacterium tuberculosis), lién cAu tan mau,
truc khuén coli, ph& cau. Perillaldehyd citral c6
tac dung khang khudn va khang ndm. Cac hop
chat perillaldehyde, phenylpropanoid va Aa-
caryophyllene,.. trong tinh dau tac dung tc ché
cac loai vi khuéin gay ngd doc thuc phdm nhu:
Sallmonella, tu cau khuén, truc khuén li, truc
khuén dai trang (D6 Huy Bich va cs., 2004).
Geraniol trong tinh d4u 14 tia t6 thé hién hoat
tinh t6t d6i v6i mot s6 chung vi khuén khang
thude gram (-) (Solérzano-Santos et al., 2012).

Cac hdp chat: linalool, limonene, perilla
aldehyde, perilla alcohol, p-caryophyllene,...

trong tinh dau 14 tia t6 c6 tac dung khang
khuén, khang n&m, chéng viém, chéng nhiém
trung rat hiéu qua (Bumblauskien et al., 2009).
Tinh dau 14 tia td c6 kha niang ngin chan cac
doc t6 duong rudt va triéu chiing ngd doc do
Staphylococcus. Két qua nghién ctiu cua Yu va
cong su (2010) cho thay tinh dau 14 tia to tc ché
khudn
Staphylococcus aureus, cac doc td sinh ra ti
Staphylococcus aureus nhu a-toxin, SEA,
SEB,TSST-1 déu giam bdi tinh dau 14 tia t6 va
tinh d4u c6 hiéu qua khang khudn dang ké véi
cac chung vi khudn thit nghiém nhu
Staphylococcus aureus ATCC 29213, MRSA
2985, MRSA 3701. Cho dén nay d&a c6 mot s6
nghién ctu trong nuéc vé tinh dau la tia to

khad mnang tiét doc t6 cha vi

nhung cac tac gia méi chi tap trung vao viée xac
dinh thanh phidn ma chua c6é nghién ctiu nao
duge thuc hién vé kha ning khang khuén cua
tinh dau 14 tia t6. Muc tiéu ctia nghién ctiu nay
la x4c dinh kha ning khang khuén caa tinh
dau 14 tia to6 Viét Nam, mot loai rau thom phd
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bién ctia 4m thuc nude ta déng thoi 1a vi thudce
¢d truyén cta y hoc Viét Nam.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu

Tinh dau la tia t6 (Perilla frutescens) dugc
chung cat tit nguyén liéu 14 tia t6 thu hai tai Van
No6i — Péng Anh vao thoi diém ldc cay ra hoa rd.
Nguyén liéu duge thu hai trong diéu kién kho rao,
khéng bi sdu bénh va duge chung cat tai xudng
thuc nghiém - Trung tdm DAu va Phu gia thuc
pham, Vién Cong nghiép thuc phdm. Cac chung
vi khuéin dugdc cung cdp bsi Khoa Cong nghé
sinh hoc, Khoa Thu y, Hoc vién Néng nghiép
Viét Nam va Béo tang giéng chudn Vi sinh vat,
Pai hoc Quéc gia Ha Nbi. Cac ching vi khuédn
duge st dung: Escherichia coli, Salmonella, P.
fluorescens, P. aeruginosa VIT'CC-B-657, Bacillus
cereus, Bacillus subtilis, Staphylococcus aureus,
Streptococcus feacium. Méi truong MHA
(Mueller-Hilton Agar), xuat xt Dtic duge dung
lam moi trudng thi nghiém. Thanh phan méi
truong: Infusion from meat 2 g/l, casein
hydrolysate 17,5 g/1, NaCl 1,5 g/l, agar 17 g/l,
pH (25°C) = 7,3 + 0,2. Méi trucng TSB
(Trypticase Soy Broth) dung lam méi trucong
tang sinh vi khuén thi nghiém. Thanh phan
moi trudng: trypticase peptone 17 g/l, phytone
peptone 3 g/1, NaCl 5 g/l, K,LHPO, 2,5 g/l, glucose
2,5 g/l, pH (25°C) = 7,3 + 0,2. Dia gidy dudng
kinh 6mm do céng ty TNHH Nam Khoa san
xudt dat tiéu chudn quéc té.

2.2. Phuong phap (Mahesh et al., 2008)

2.2.1. Xac dinh hoat tinh khiang khuan cuia
tinh dau bang phuong phap do dudong kinh
vong khang khuan

- Chuén bi dich vi khuédn

+ Cdy ria tao khudn lac trén moéi trudng
thach MHA, vi khudn dugc tén trii trong 6ng
thach nghiéng va bio quan lanh 6 4°C. Tt 6ng
tén trit, chon 2-3 khuén lac dua vao 6ng nghiém
chtia 5ml méi truong TSB da khu trung, nudi
cay tinh 6 37°C (riéng P. fluorescens nudi 6 30°C)
trong 16 - 18h (riéng Staphylococcus aureus
nudi trong 24h).
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+ Mat d6 vi khuén sau khi nudi cdy trong
moi trudng TSB duge xéc dinh theo phuong
phap do mat do6 quang (OD) 6 budc séng 625nm

- Tién hanh

+ Diing pipet man hit 100ul vi khudn méi
loai (mat dé t& bao 10° CFU/ml), sau d6 chang
déu trén mit thach MHA da khé 6n dinh, cho
kho bé mat. Dia gidy 6mm vo trung dugc tham
bao hoa tinh dAu nguyén chat, dung dich 5%
tinh dAu va cho kho rdoi diat 1én mét thach da
chang vi khuén, dé nhe dé dia gidy c6 dinh trén
mat thach. Dia gidy 6 gitia thd&m dung dich d6i
ching, cac dia xung quanh tham tinh dau
nguyén chit va dung dich 5% . Chuyén céc dia
petri vao tt lanh (10°C) khoang 4 - 8h dé tinh
d4du khuéch tan ra thach. Sau d6 dem nudi &
37°C trong 16 - 18h, riéng Staphylococcus
aureus nudi trong 24h, P. fluorescens nudi G
30°C/16 - 18h. Doc két qua va ghi nhan duong
kinh vong v6 khuin. Puong kinh vong vo
khudn (D-d) dude xac dinh bdng dudsng kinh
vong khang ngoai trit di duong kinh dia gidy.

+ Dung dich 5% tinh dau: tinh dau dugc
hoa tan trong DMSO 2%, st dung chit nhii
héa la Tween 80 0,2%.

+ Dung dich d6i chting gom DMSO 2%, st
dung 0,2% chat nhii hoa 12 Tween 80 trong
nudc cat.

2.2.2. Xac dinh MIC(Minimum Inhibitory
Concentration) theo phuong phap hoa tan
trong méi truong Idng TSB

- Pha dung dich d6i chiing va pha tinh dau
thanh day néng d¢ cin thiu. Day nong dé tinh
diu can thu: 128 ug/ml, 256 pg/ml, 512 pg/ml,
1.024 u g/ml, 2.048 pg/ml, 4.096 ug/ml, 8.192
ug/ml.

- Dung pipet man hut tinh ddu da pha
lodng theo day nong do thi va dung dich d6i
chiing vao cac 6ng nghiém da chuén bi sdn moi
truong. Lic déu cho tinh dau va dung dich d6i
chiing hoa tan déu vao méi truong. Dung pipet
man hit 20ul dich vi khuén da chuén bi dua vao
cac 6ng nghiém. Nudi 6 370C trong 16 - 18h,
riéng Staphylococcus aureus nudi trong 24h, P.
fluorescens nudi ¢ 300C/16 - 18h. Doc két qua,
tim MIC cta tinh d4u cho tiing loai vi khuén.

- Cach xac dinh néng do MIC:

Néng d6 MIC duge tinh 6 6ng nghiém c6
néng do tinh dau thap nhat c6 thé tc ché duge
su phat trién cta vi khuén. So sanh véi ong
nghiém truéc khi dem nudi, 6ng nghiém nao duc
chiing t6 6 nong d6 tinh dau dé vi khuén van
phat trién, 6ng nghiém nao trong nhu trude khi
nudi ching té6 & néng d6 tinh dau d6 vi khuédn
khéng phat trién. O néng do thap nhat vi khudn
khéng phat trién thi két qua duge ghi nhan la
nho hon hoéc bang nong do dé (<). Trong trudng
hop dén néng d6 cao nhat ma van thay vi khudn
moc thi k&t qua dugc ghi nhan 14 16n hon néng
do do (>).

2.3. Xt ly s6 liéu

Cac thi nghiém dugdc bd tri ngdu nhién va
dugc lap lai 03 1an. S6 liéu thi nghiém thu dugc
xt ly théng ké bang phidn mém Excel 2007.
Phéan tich phuong sai va so sanh cac trung binh
6 muc y nghia 4 = 5% bang phan mém SAS 9.1.

3. KET QUA VA THAO LUAN

3.1. Xac dinh hoat tinh khang khuin cua
tinh dAu bang phuong phap do duong kinh
vong khang khuin

Két qua dinh tinh so bd kha nang khéang
khuén cta tinh dau 14 tia t6 nguyén chit, dung
dich tinh dau 14 tia t6 5% dudc thé hién & bang
1 va bang 2, hinh 1 va hinh 2.

3.1.1. Tinh dau nguyén chat

V6i thit nghiém tinh dau nguyén chat, két
qua cho thdy 5/8 chung vi khudn khao sat bi
tc ché& hoan toan (vi khudn khéng moc trén
toan dia thach). Piéu nay c6 thé dudc giai thich
bsi kha ning khuéch tan kha manh ctaa tinh
diu trén bé mit thach cung véi dic tinh dé bay
hoi ctiia tinh ddu & nhiét d6 thudng, hoi cua
tinh ddu nguyén chat khong thoat ra khoi dia
petri da 1am tic ch& hoan toan su phat trién caa
da s6 céc vi khuén khao sat.

Cac chung Escherichia coli, Salmonella, P.
aeruginosa moc binh thudng, tai nhiing vi tri dit
dia gidy tdm tinh d4u nguyén ch&t hinh thanh
vong khang khuén, riéng P. aeruginosa khong
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hinh thanh vong khang. Vong khang khuin do
duge tuong doi nhoé va dong déu nhau ¢ mdi 1an
thtt nghiém, v6i Escherichia coli duong kinh vong
khang do dudc 1a 5,26mm, véi Salmonella duong
kinh vong khang do dugc l1a 4,3mm.

Két qua buée dau cho thay tac dong caa tinh
dau 1én vi khudn gram duong manh hon lén vi
khuén gram am. T4t ca cac vi khuédn gram duong
bi tic ché hoan toan bdi tinh dau 14 tia t6 nguyén
chét (vi khudn khong moc trén toan dia thach).
Diéu nay c6 thé dudgc giai thich bdi su khac nhau
ctia thanh t& bao ctia hai loai vi khuén gram am
va vi khuén gram duong . Thanh t& bao gram
duong gom mot 16p Peptidoglycan day bao bén

ngoal mang sinh chit (Plasma membrane).
Thanh t& bao gram am phiic tap hon véi 16p
Peptidoglycan mong, cach mot 16p khong gian
chu chat (Periplasmic space) va téi 16p mang
ngoai (Outer membrane) 1a phiic hdp lipoprotein
va lipopolysaccharide. Chinh cau tric nhiéu 16p
nay da bao vé t& bao vi khudn gram am trude téc
dong ctua tinh diu va khodng khéng gian chu
chét chita doc t6 va enzyme c6 thé lam mét tac
dung cta tinh diu truée khi tac dung lén mang
sinh chat. Két qua cta ching téi phua hdp véi
nghién ctiu caa Yu va cong su (2010) vé kha nang
khang khuén cta tinh diu 14 tia t6 trén mot s6
chiing Staphylococcus aureus.

Bang 1. Kha ning khang khuin cta tinh diu la tia t6 nguyén chat

BPuong kinh vong

Vi khuan gram am khang khun (mm)

Vi khudn gram duong

Puwong kinh vong khang khuan (mm)

5,26" £ 0,72
4,3°+1,03

Escherichia coli
Salmonella

Vi khuan khéng moc
trén toan dia thach

P. fluorescens

P. aeruginosa -

Bacillus cereus
Bacillus subtilis

Staphylococcus aureus

Streptococcus feacium

Vi khuén khéng moc trén toan dia thach
Vi khuan khéng moc trén toan dia thach

Vi khuén khéng moc trén toan dia thach

Vi khuan khéng moc trén toan dia thach

Ghi chi: S6'liéu c6 chit 6 mii giong nhau thi khéng c6 su khéc biét 6 miic ¥ nghia a = 0,05

“_“: khéng hinh thanh vong khing xung quanh dia gidy.

Hinh 1. Kha nang khang khuén cua tinh diu 14 tia t6 nguyén chat

Ghi chu: A: P. fluorescens; B: Bacillus cereus; C: P. aeruginosa; D: Bacillus subtilis; E: Streptococcus feacium;

F: Staphylococcus aureus
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3.1.2. Tinh dau 5%

Tién hanh thti nghiém véi dung dich tinh
dau 5%, tat ca cac chung vi khudn nghién ctu
moc binh thudng va moc déu trén mit thach.
Tai nhiing chd dat dia gidy tAm dung dich tinh
dau 14 tia t6 5% khong hinh thanh vong khang
d61 v6i 3/4 chiing vi khuén gram 4m nghién ctu,
riéeng P. fluorescens hinh thanh duéng kinh
vong khang tuong ddi 16n 14 9,58mm. T4t ca cac
ching vi khuédn gram ducng nghién ctu déu
hinh thanh vong khang. Tuy nhién dudng kinh
do dugc tuong d6i nhé nhung dong déu & mdi
lan tht nghiém. Dudng kinh vong khang
khudn d8i véi
Bacillus
feacium 1a 5,2mm. Dung dich tinh dau 5% c6

Bacillus cereus la 4,43mm,
subtilis 1la 4,21mm, Streptococcus

tac dung manh d6i v6i Staphylococcus aureus,
duong kinh vong khang khuén do dudc lén
nhat1a 14,42mm.

Cac két qua trén day cho thay mot 1an niia
su tac déng cua tinh dau 14 tia t6 1én vi khudn
gram Am va vi khuéin gram duong 1a khac nhau.

Tac dong caa tinh dau 14 tia t6 5% lén vi khuén
gram ducng manh hon vi khuén gram am.

3.2. Xac dinh MIC cua tinh dau tia to

Chiing t6i tién hanh xac dinh MIC cho tat
ca cac chung vi khuén nghién ctu, loai trit P.
aeruginosa vi tinh dau nguyén chit da khong
khang duge. Két qua chi c6 y nghia khi 6ng
nghiém d6i chting vi khudn moc binh thudng.
Gia tri MIC cta tinh diu 14 tia to6 trén cac
chtng vi khudn nghién ctu duge thé hién trén
bang 3 va bang 4.

Théng qua két qua khao sat c6 thé nhan
thdy rang MIC cuaa tinh dau 14 tia t6 d6i véi 2
ching vi khuéin gram am 1a Escherichia coli va
Salmonella > 8.192 pg/ml, vé6i cac ching khac va
cao hon so véi tinh diu 14 kinh gi6i. Riéng d6i
v6i Staphylococcus aureus, médt loai vi khuén
gram duong gay ngd doc thuc pham, chi cAn mot
néng do tinh dau la tia t6 kha thap khoang
1.024 pg/ml 14 ¢6 thé tc ché& duge. Cac ching con
lai c6 MIC tit 2.048 - 4.096 pg/m

Bang 2. Kha niang khang khuan cua tinh dau 14 tia t6 5%

Pudng kinh vong

Vi khuan gram am khang khun (mm)

Buwdng kinh vong

Vi khuan gram duwong khang khuan (mm)

Escherichia coli -
Salmonella -
P. fluorescens 9,58+ 0,88

P. aeruginosa -

Bacillus cereus 4,43% + 0,36
Bacillus subtilis 421°+04
Staphylococcus aureus 14,42° + 0,28
Streptococcus feacium 5,2°+1,58

Ghi chi: S6'liéu c6 chit 6 mii giong nhau thi khéng c6 su khac biét 6 miic ¥ nghia a = 0,05

“_“ khoéng hinh thanh vong khang xung quanh dia gidy.

Hinh 2. Pudng kinh vong khang khuén ctia tinh dau la tia t6 5%

Ghi chu: A: P. fluorescens; B: Bacillus cereus; C: Streptococcus feacium; D: Bacillus subtilis
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Bang 3. Gia tri MIC ctia tinh dau 14 tia t6

Nong db tdi thidu &c ché

Nong db tdi thidu &c ché
vi khuén (ug/ml)

vi khuan (ug/ml) Vi khuan gram dwong

Vi khuan gram am

Escherichia coli >8.192 Bacillus cereus 2.048
Salmonella >8.192 Bacillus subtilis 4.096
P. fluorescens 2.048 Staphylococcus aureus 1.024

Streptococcus feacium 2.048

4. KET LUAN

Tinh dau 14 tia t6 c6 kha ning khang
khuéin d6i véi tdt ca cac ching vi khudn nghién
ctiu ngoai trtt P. aeruginosa. Tac déng cua tinh
dau 14 tia t6 lén vi khudn gram duong ré hon
1én vi khudn gram am. Tinh ddu nguyén chit tc
ch& hoan toan 4 ching vi khudn gram duong
nghién ctu la Bacillus cereus, Bacillus subtilis,
Staphylococcus aureus, Streptococcus feaium
(vi khudn khéng moc trén toan dia thach) va chi
tic ché hoan toan duge 1 ching vi khudn gram
am nghién ctu la P. fluorescens.

Tinh diu 14 tia t6 5% tic ché manh cac
chung vi khudn Staphylococcus aureus, P.
fluorescens v6i duong kinh vong khang tuong
doi 16n 1én dén 14,12mm va 9,58mm, trong khi
d6 lai c6 tac dung kém hon trén cac chung vi
khudn Bacillus cereus, Bacillus subtilis va
Streptococcus feaium vd6i dudng kinh vong
khang tuong d6i nho.

Nong do tinh dau téi thiéu tc ché su phat
trién cta cac ching vi khuén nghién ctu chi yéu
niam trong day nong do tinh dau thi nghiém, ti
1.024 - 4.096 ug/ml. Riéng MIC cua 2 chung
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Escherichia coli va Salmonella 1a > 8.192 pg/ml,
nam ngoai day nong do thit nghiém.
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