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TOM TAT

Nghién ciru nay duoc thuc hién nhim danh gia hoat tinh khang khuén ctia bon loai tinh dau thién nhién
gom: Tram tra (Melaleuca alternifolia), huong nhu (Ocimum gratissimum), huong thao (Rosmarinus
officinalis) va gung (Zingiber officinale) dbi véi Campylobacter jejuni va Campylobacter coli, ddng
thoi danh gia hiéu qua phéi hop giita cac tinh diu nham x4c dinh tiém ning tGng dung nhu tac nhan
khang khuan tu nhién. Hoat tinh khang khudn duoc xac dinh bang phuong phap khuéch tan trén thach
va xéac dinh ndng do trc ché tdi thiéu (MIC), ddng thoi danh gid hiéu qua ph01 hop tinh dau thong qua
chi s6 ndng do6 tc ché phan doan (FICI). Két qua cho thiy, tat ca cac tinh dau déu c6 kha nang wrc ché
C. jejuni va C. coli, trong d6 tinh dau tram tra thé hién hoat tinh manh nhat v6i duong kinh vong khéng
khuan dat 19,00 + 1,83 mm va 22,90 + 1,10 mm tuong tmg. Gia tri MIC cua tinh dau tram tra va
huong nhu déu dat 0,625%, thap hon so V6 tinh ddu hwong thao va gimg. Khi phdi hop tinh dau tram
tra va huong nhu theo ti 1& 2: 1, dudng kinh vong khang khuan tang 1én 23,67 + 1,27 mm ddi véi C.
Jejuni va 24,33 £ 1,56 mm d6i véi C. coli. MIC ciia hdn hop giam xudng con 0 ,3125% va chi s6 FICI
dat 0,50, cho thay sy tuong tac hiép ddng hodc cong hop gitra hai loai tinh dau. Két qua nghién ctu
cho thiy, hdn hop tinh dau tram tra va huong nhu ¢ t1em ning ung dung trong viéc kiém soat
Campylobacter spp. trong thuc phim va chudi ché bién gia cAm.

Tir khoa: Tinh dau, Campylobacter jejuni, Campylobacter coli, khang khudn, MIC.

thuong dugc st dung trong chan nudi, thit y va y
té nhu fluoroquinolone, tetracycline va macrolide
[6]. Viéc st dung khang sinh kéo dai trong chin
nudi da tao nén ap luc chon loc lam gia tang cac
ching vi khudn khang thudc va da khang thudc,
tir 6 lam giam hiéu qua didu tri ciing nhu gia
tang nguy co lay lan cac ching khang khang sinh
trong chudi thuc phim [7]. Truge thyc trang do,

1. DAT VAN BE

C. jejuni va C. coli 1a hai tac nhan gdy bénh
dudng tiéu hoa phd bién trén toan cau, dugc xem
la nguyén nhin hang diu giy bénh
campylobacteriosis  (bénh do  vi  khuén
Campylobacter giy ra) ¢ ngudi [1]. Vi khuan
thuong hién dién trong dudng rudt cia gia cam va
6 thé xdm nhap vao thyc pham trong qua trinh

giét mo, ché bién hodc bao quan [2]. Ngudi tiéu
dung c6 thé bi nhiém bénh théng qua viéc sir
dung thit gia cAm chua duoc niu chin k¥, stra
chura tiét tring hodc thyc phim bi nhiém chéo [3].
Céc triéu chimg thuong gap bao gom: Tiéu chay,
dau bung, s6t va trong mot sd truong hop c6 thé
dan dén cac bién chimg nghiém trong nhu hoi
chung Guillain-Barré hodc viém khop [4].

Trong nhiing nim gan dy, tinh trang khang
khang sinh cua Campylobacter spp. ngay cang
gia ting va trd thanh mdi quan tdm 16n d6i voi
sirc khoe cong ddng [5]. Nhiéu nghién ctru da ghi
nhéan ti 1¢ khang cao ddi voi cac nhoém khang sinh

viée tim klem cac hop chat khang vi sinh vat c6
ngudn gbc ty nhién nham thay thé hoic hd trg
khang sinh dang nhan dwoc nhi€u sy quan tam.

Tinh dau thyc vat 1a hdn hop cac hop chat dé
bay hoi duoc chiét xuét tr 14, than, hoa hoic ré
cdy. Trong d6, nhiéu hop chit di dugc chimg
minh c6 hoat tinh khang khudn nhu terpinen-4-ol,
eugenol, thymol va carvacrol [8]. Cac hop chét
nay c6 kha niang lam ton thuong mang té bao, gy
10 ri cac thanh phan ndi bao va trc ché cac qua
trinh chuyén hoa cia vi sinh vat [8]. Bén loai tinh
dau dugc lua chon trong nghién ctru nay dua trén
hai tiéu chi chinh gdm hoat tinh khang khuan da
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duoc ghi nhan trong cac nghién ctru trude day va
tinh san c6 trén thi truong Viét Nam. Trong do,
tinh dau tram tra co chira terpinen-4-ol [9] va tinh
dau huong nhu c6 chira eugenol [10], dugc ching
minh 13 ¢6 hoat tinh khang khuan d6i voi nhiéu vi
sinh vat gay bénh. Bén canh d6, tinh dau hwong
thao va tinh dau gung dugc lga chon nhu cac dai
dién chra cic hop chat monoterpene [11] va
sesquiterpene [12], cling da dugc bao cdo c6 kha
ning e ché nhiéu vi sinh vat gdy bénh trong thuc
pham [13].

Maic du hoat tinh khang khuén cua céac loai
tinh dau néu trén da dugc nghién ctru rong rai a6i
véi cac vi khuan gdy bénh nhu Escherichia col,
Salmonella spp., Listeria monocytogenes va
Staphylococcus aureus, nhung cac dit li¢u lién
quan dén Campylobacter spp. van con tuong ddi
han ché, dic biét 1a C. jejuni va C. coli. Bén canh
d0, hién tai c6 rat it nghién ctru danh gia hoat tinh
cua tinh dau tram tra, huong nhu, huong thao va
gung trén ca C. jejuni va C. coli. Do d6, nghién
ctru nay khong chi cung cép dit lidu so sanh hoat
tinh khang khuan cta bén loai tinh dau ma con
danh gia tiém ning tuong tac gitta terpinen-4-ol
va eugenol thong qua chi sé FICI (Fractional
inhibitory concentration index), gop phan bd sung
dir liéu con thiéu vé cac tac nhan khang khuan ty
nhién dbi voi C. jejuni va C. coli.

2. B0 TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Pia diém nghién ctru

Nghién ctu duoc thuc hién tai Phong thi
nghiém Vi sinh thyc pham, Khoa Coéng nghé
Thuc phdm, Truong Pai hoc Céng Thuong
Thanh phé H6 Chi Minh tir thang 12 nam 2024
dén thang 8 nam 2025.

2.2. Nguyén vit liéu thi nghiém
2.2.1. Chiing vi khuan

Hai ching vi khuidn dugc st dung trong
nghién ctru gdm: C. jejuni (ATCC 33291) va C.
coli (ATCC 43478) dugc cung cép boi Phong
kiém nghiém Vi sinh thuc phém, Cong ty SGS
Viét Nam. Cac chung dugc bao quan trong diu
kién lanh dong va duoc hoat hda trudc khi tién
hanh thi nghiém. Vi khuan dugc nudi cdy trén
moi truong mCCDA c6 thém chat bd sung chon
loc (selective supplements) trong didu kién vi
hiéu khi (5% O:, 10% CO: va 85% N-) bang gbi

4 vi hiéu khi (CampyGen, Oxoid, Anh) & 41,5°C
trong 48 gio.
2.2.2. Tinh dau

Bén loai tinh diu thién nhién dugc st dung
bao goém: Tinh dau tram tra (Melaleuca
alternifolia) chira 47,8% terpinel-4-ol va tinh dau
huong thdo (Rosmarinus officinalis) chira 38,2%
a-pinene dugc mua tr Cong ty L.G (tinh Phu

Tho). Tinh dau huong nhu (Ocimum
gratissimum) chua 80,32% eugenol va tinh dau
gung (Zingiber officinale) chua 30,45%

zingiberene dugc mua tu Coéng ty V.S (Thanh
phd Ha Noi). Thanh phan hoa hoc chinh cia cac
loai tinh dau duoc cung cip dua trén gidy chimg
nhan phan tich ciia nha san xudt bang phuong
phap GC-MS. Tat ca cac mau tinh dau déu dap
mg cac tiéu chudn ky thuit va duoc bao quan
trong chai thily tinh mau téi ¢ nhiét do < 4°C cho
dén khi sir dung.

2.2.3. Héa chdt va méi trirong nudi cdy

Cac moi truong kiém nghiém vi sinh bao
gom: Moi truong Muller-Hinton Agar (MHA),
modi  truong mCCDA, mdbi trudong Buffered
Peptone Water (BPW) va moéi truong Columbia
Blood Agar c6 bd sung 5% méu ciru (Oxoid,
Anh). Diéu kién vi hiéu khi duogc thiét 1ap bang
cach sir dung cdc goi U vi hiéu khi. Chat pha
lodng va nhil hoa tinh dau sir dung 13 Dimethyl
sulfoxide (DMSO) va Tween 80 (Xilong, Trung
Qudc). Khang sinh dia gidy chloramphenicol 30
ng (Alphachem, Viét Nam) duogc str dung lam déi
chung duong.

2.3. Phuong phap thi nghiém

2.3.1. Khdo sdt hoat tinh khéng khuan cia
cdc tinh ddu

Hoat tinh khang khuan cua cac tinh dau duoc
xéac dinh bang phuong phap khuéch tan trén thach
[14]. Céac chung Campylobacter sau khi hoat hoa
dugc pha loang trong dung dich BPW vo tring dé
dat dd duc tiéu chuén tuong dwong thang 0,5
McFarland (méat do té bao khoang 10° CFU/mL).
Trai déu 100 pL dich huyén phu vi khuén 1én bé
mit dia thach MHA. Tién hanh dyc cac giéng
thach v6 trung c6 duong kinh 6 mm trén dia.
Nho 50 pL tinh dau di trg tan bang 1% DMSO
va 5% chit nhii héa Tween 80 (v/v) vao cic
giéng thach [15]. Dung dich Tween 80 vo tring
va dia gidy khang sinh chloramphenicol 30 pg
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lan lugt duoc bd tri dé 1am ddi ching am va doi
chtiing duong. Cac dia petri sau khi thuc hién
xong dugc dat vao cac binh kin c¢6 chira goi u vi
hiéu khi, u 6n dinh & nhiét d6 41,5°C trong
vong 48 gid theo ISO 10272-1:2023 [16]. Hoat
tinh khang khuin dinh tinh dugc xéc dinh boi
duong kinh vong khang khuan (mm) xuat hién
xung quanh giéng thach bang thudc cip dién tir
c6 d¢ phan giai 0,01 mm [17].
2.3.2. Khdo sdt nong dé v ché toi thiéu (MIC)

Nbng do tre ché téi thidu (MIC) duoc x4c dinh
bang phuong phap pha lodng trong thach (agar
dilution). Céc tinh dau dugc pha lodng bang 1%
DMSO c¢6 bé sung 5% chat nhii hoa Tween 80
(v/v) [15] dé tao cac ndng do khao sat bao gdm:
5,00%; 2,50%; 1,25%; 0,625%; 0,3125%; 0,156%
(v/v). Dich huyén phu vi khuan sau khi hoat hoa
duoc diéu chinh dén mat do twong duong 0,5
McFarland va trai déu 100 pL Ién bé mit moi
truong MHA [17]. Cac ndéng do tinh dau khac
nhau duoc chudn bi theo déy pha loang thich hop
va phdi tron tryc tiép vao moéi trudng thach da
duoc 1am ngudi dén nhiét do phi hop trudce khi d6
dia [17]. Sau khi thach dong, huyén phu C. jejuni
hodc C. coli d3 chuin hoa duoc chdm 1én bé mit
moi truong ¢ chira tinh dau ¢ timg ndng do. Cac
dia duoc U trong diéu kién vi hiéu khi & nhiét do
41,5°C trong vong 48 gio theo ISO 10272-1:2023
[16]. Sau thoi gian u, su phat trién cua vi khuan
dugc ghi nhan dya trén sy xuét hién hodc khong
xuét hién khudn lac trén bé mat thach. Két qua
MIC dugc x4c dinh 1a nong do thap nhat cta tinh
dau trong méi trudng thach co kha ning tc ché
hoan toan su phat trién quan sat duoc cua C. jejuni
hodc C. coli. Cac nghiém thirc khong c6 sy phat
trién cta vi khuan dugc ky hiéu 1a “+”, trong khi
cac nghiém thirc co sy phat trién cia vi khuén
duogc ky hiéu 1a “~”. Két qua duoc biéu thi dudi
dang phan trim ndng do tinh dau (%) [17].

_ 2.3.3. Danh gia hoat tinh khang khudn ciia
hon hop tinh dau

Dua trén két qua khao sat hoat tinh khang
khuan ban dau, cac tinh diu c6 hiéu qua cao nhat
duoc lua chon dé phéi hop theo cac ti 1€ thé tich
khac nhau. Cu thé, hdn hop tinh dau duoc thiét
lap ¢ 3 ti 1€ thé tich khac nhau bao gém: I: 1, 1:
2,2: 1. Duong kinh vong khang khuan ctia cac to
hop phéi tron duge danh gia tuong tu theo muc

2.3.1. Tiép theo, gia tri ndng d6 tc ché tdi thiéu
theo phuong phép khuéch tan trén thach cta to
hop t6i uu nhat duoc xac dinh theo day néng do
giam dan (tir 5,00 - 0,078%) nham xéc dinh gia
tri ndng do wre ché tdi thiéu cua t hop.

2.3.4. Xac dinh chi sé nong dé irc ché phdn
doan (FICI)

Hi¢u qua tuong tic giita cc tinh dau dugc
danh gia thong qua chi s6 nong do trc ché phan
doan FICI theo cong thirc: FICI = FICA + FICE[18].

Trong d6: FICA, = MICyun diu a trong hon
hop/MICiinh aiu a khi sit dung riéng 1¢; FICg =
MICinh dau B trong hén hop/MICiinh ¢iy B khi st
dung riéng 1é.

Két qua dugc dién giai nhu sau: FICI < 0,50:
Hiép déng (synergistic); 0,50 FICI < 1,00: Cong
hop (additive); 1,00 < FICI < 4,00: Khong tuong
tac (indifferent); FICI > 4,00: DPbi khang
(antagonistic).

2.4. Phuong phap xir 1y so liéu

Toan bo cac thi nghiém thuc nghiém dinh
tinh va dinh luong vi sinh déu dugce thuc hién lap
lai doc 1ap ba lan (n = 3). Cac s liéu tho duge xir
ly théng ké dé biéu dién dudi dang gia trj trung
binh + d6 1éch chuén (mean + SD). Su khac biét
c6 ¥ nghia thong ké giita cac nhom mau tinh dau
va giita hai chung khuan chi thi dugc phan tich
bang cong cu phan tich ANOVA két hop voi
kiém dinh Tukey HSD thong qua phin mém
thong ké SPSS phién ban 27.0.1.0 (IBM Corp.,
Armonk, Hoa Ky) véi mic y nghia tin cay dugc
thiét lap & ngudng p < 0,05.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hoat tinh khing khuin ciia cic loai
tinh diu thién nhién don 1é

Bang 1 trinh bay hoat tinh khang khuan dinh
tinh ciia bén loai tinh dau don 1 bao gdm: Tram
tra, gung, huong nhu va huong thao dbi voi hai
chung C. jejuni va C. coli. Két qua ¢ bang 1 cho
thiy, tit ca cac tinh dau khao sat déu thé hién
hoat tinh e ché déi véi C. Jjejuni va C. coli, v6i
duong kinh vong khang khuan dao dong tir 11,17
- 19,00 mm dbi véi C. jejuni va 14,80 - 22,90 mm
d6i voi C. coli. Trong ca hai loai vi khuén, tinh
diu tram tra cho két qua do dwong kinh vong
khang khuén cao nhat, 1an lugt dat 19,00 = 1,83
mm dbi v6i C. jejuni va 22,90 + 1,10 mm d6i véi
C. coli.
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Bang 1. Puong kinh vong khing khuin ciia
cac loai tinh dau don 1€ doi véi Campylobacter

Duong kinh | Puong kinh
. vong khang | vong khang
Loai tinh dau khuan doi1 khuan doi
voi C. jejuni | voi C. coli
(mm) (mm)
Tram tra a a
+ +
(M. alternifolia) 19,00 + 1,83% [ 22,90 + 1,10
Huongnhu 1 ¢ 334 1 670 | 20,30 + 1.20°
(O. gratissimum)
Huong thao b b
+ +
(R. officinalis) 14,50 £ 1,55 | 15,20 + 1,70
Gung b b
+ +
(Z. officinale) 11,17+1,95" | 14,80 £ 1,10

Ghi chu: Cac gia tri dwoc biéu thi duoi dang
gid tri trung binh £ dg léch chuan (n=3). Cdc chiv
cdi khdc nhau trong cung mot cot biéu thi su khdc
biét ¢é y nghia thong ké giita cdc nong do theo
Tukey HSD sau One-way ANOVA, p < 0,05.

Sy khac biét v€ hoat tinh nay lién quan tryc
tiép dén céu truc hoa hoc dic trung cua cac chu tir
chinh cé trong tinh dau. Tinh dau tram tra c6
chtra cac hop chat monoterpene (nhu terpinen-4-
ol va a-terpineol) [19], trong khi tinh dau huong
nhu chira ham lugng cac dan xuat phenolic (nhu
eugenol) [20]. Pdi véi vi khudn Gram 4m nhu
Campylobacter spp., mang ngoai dong vai tro la
hang rao bao vé quan trong gitip han ché sy xam
nhap cua nhiéu tac nhan khang khuan [21]. Tuy
nhién, cac monoterpene va hop chat phenolic co
tinh ky nuwéc nhu terpinen-4-ol, thymol va
eugenol c6 kha nang tuong tic voi 16p
phospholipid ctia mang té bao, lam thay doi céu
tric va tinh toan ven cua mang, dan dén tang tinh
thdm, ro i cac thanh phﬁn ndi bao nhu ion K",
ATP va axit nucleic, cudi cing gy chét t& bao
[22]. Nguoc lai, tinh ddu huong thao (c6 chira a-
pinene) va tinh diu gimg (c6 chira zingiberene va
céc sesquiterpene khéac) thudng thé hién hoat tinh
khang khuédn thip hon [23]. Diéu nay c6 thé lién
quan dén su khac biét vé thanh phﬁn hoéa hoc, do

ky nudc va kha ning twong tac véi mang té bao vi
Kkhuén. Mot sb nghién ctu cho rﬁng, cac
sesquiterpene c6 khdi lugng phan tir 16n hon [24]
va kha ning khuéch tan chdm hon so voi
monoterpene [25], tr d6 lam giam hi€u qua tiép
can va pha huy cdu tric mang té bao vi khuén [24].

Hinh 1. Du’o’ng kinh vong khang khuin (mm)
ciia tinh diu déi véi C. jejuni (1a)
va C. coli (1b)

Ghi chi: A. Tinh ddu tram tra; B. Tinh dau
hiong thao; C. Tinh déau hirong nhu; D. Tinh ddu gimg

3.2. Khio sat nong d trc ché tbi thiéu (MIC)

Két qua khao sat anh huong cua ndng do tinh
dau dén duong kinh vong khang khuan ddi véi C.
Jejuni va C. coli va ndng do trc ché tdi thiéu duoc
trinh bay trong bang 2a va 2b. Pdi vai tinh dau
tram tra, duong kinh vong khang khuin di xuét
hién & n(‘3ng d6 0,625% ddi voi ca C. Jejuni va C. coll,
v6i duong kinh l1an luot dat 9,82 + 1,64 mm va
10,46 + 1,71 mm. Khi ting ndng d6 tinh dau 1én
5,00%, duong kinh vong khang khuan ting lén
13,74 £ 0,92 mm dbi véi C. jejuni va 14,33 +
1,58 mm dbi véi C. coli. Tinh diu hwong nhu
cling thé hién kha ning wc ché vi khuan tir nong
d6 0,625%, voi vong khang khuan dat 8,91 + 1,04
mm dbi v6i C. jejuni va 9,37 + 1,21 mm ddi véi
C. coli. Tinh dau huong thao chi bit dau tao vong
khang khuan & nong do 1,25% ddi voi C. jejuni,
trong khi ddi v6i C. coli hoat tinh khang khuan
chi dugc ghi nhan tir nong do6 2,50%. Vong khéng
khuén cua tinh dau ging chi xuat hién tir ndng do
2,50% dbi voi ca hai loai vi khuan, véi duong
kinh dat 7,58 + 1,42 mm ddi v6i C. jejuni va 8,74
+ 1,83 mm ddi véi C. coli.

Bing 2a. Anh huéng ciia ndng do tinh diu dén dwong kinh vong khang khuin

Nong do Tram tra Huong nhu Huong thao Gung
(%) C.jejuni | C.coli | C.jejuni | C.coli | C.jejuni | C.coli | C.jejuni | C. coli
500 13,74+ | 14,33+ | 12,24+ | 11,02+ 9,14 + 11,54 + 9,14 £ 10,16 =
’ 0,92° 1,58° 1,31° 1,55° 1,26 1,427 1,26" 1,24*
2,50 12,18 £+ 10,86bﬂ: 10,12+ | 11,54+ 7,58 10,16 + 7,58 8,74 £
’ 0,97* 1,05 1,18° 1,42% 1,42° 1,24° 1,42% 1,83%
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105 891+ | 1042+ | 10,78+ | 10,86+ | 891+ 3 B 3
; 1,88° 0,94 1,63 1,07* 1,04°
9,82+ | 10,46+ | 891+ 9,37+
0,625 1,64° 1,71° 1,04 1,21° ~ - - -
0,3125 — — — — — — —
0,156 — — — — — — —
Ghi chii: “=": Khéng phat hién vong khdang khudn. Cdc gid tri dwoc biéu thi dwedi dang trung binh

+ c?é léch chudn, n = 3. Cdc chit cdi khac nhau trong cung mot cot biéu thi su khdc biét ¢6 ¥y nghia
thong ké theo Tukey HSD sau One-way ANOVA, p < 0,05.

Bing 2b. Nong dd e ché ti thiéu (MIC) ciia cac loai tinh diu

Nong do Tram tra Huong nhu Huong thao Gung
(%) C.jejuni | C.coli | C.jejuni | C.coli | C.jejuni | C.coli | C.jejuni | C. coli
5,00 + + + + + + + +
2,50 + + + + + + + +
1,25 + + + + + — _ _
0,625 + + + + - - - -
0,3125 — — — — — — — —
0,156 — — — — — — — —
Ghi chii: “=": Cé moc khuan lac hay dwoc hiéu la khong co uc ché khudn lac phat trién; “+7:

Khéng moc khudn lac hay dwoe hiéu la cé ike ché khudn lac phat trién.

Thtr ty hoat tinh khang khuan dya trén phan
tram néng dd ctia céc loai tinh dau c6 thé duoc sép
xép nhu sau: Tram tra ~ hwong nhu > huong thao
> gimg. Két qua nay phu hop véi thanh phan hoa
hoc dic trung cua ting loai tinh dau. Sy khac biét
vé hoat tinh khang khuén giira céc loai tinh dau c6
thé duoc giai thich boi ban chéat hoa hoc cia cac
cAu tr chinh hién dién trong ting loai tinh dau.

Hoat tinh khéng khuén cua tinh dau tram tra
c6 thé lién quan dén sy hién dién cua terpinen-4-ol.
Céc nghién ctru trude day cho thay, terpinen-4-ol
¢6 kha ning pha huy tinh toan ven cta mang té
bao, gay stress oxy hoa va lam r6i loan qua trinh
chuyén hoa ning luong cua vi khuan [26]. Kha
nang khuéch tan twong ddi tot cia terpinen-4-ol
trong mdi trudng agar ciing gdp phan giai thich
duong kinh vong khang khuén 16n va gia tri MIC
thip quan sat dugc ddi vé6i tinh dau tram tra [26].
D6i voi tinh dau huong nhu, hoat tinh khang
khuan co thé lién quan dén sy hién dién cua
eugenol, mot hop chat phenolic c6 kha ning tac
dong lén té bao vi khuan [27]. Ngoai viéc gy 16i
loan c4u trac mang té bao, eugenol con c6 thé 1am
bién tinh protein mang, uc ché hoat dong cuia cac
enzyme ho hap va lam suy giam qua trinh sinh
tong hop nang luong cua vi khuén [27]. Nguoc
lai, tinh dau hwong thao cho hoat tinh khang
khuan thip hon. Thanh phan cia tinh diu hwong
thdo thuong la a-pinene, la cadc monoterpene co

hoat tinh khang khuan nhung kha ning tuong tac
voi mang té bao va protein ndi bao thap hon so
v6i cac hop chit phenolic nhu eugenol [28]. Tinh
diu gimg thé hién hoat tinh thdp nhat trong
nghién ctru nay. Diéu nay c6 thé lién quan dén
viéc thanh phan chinh cia tinh du gimg thudng
la zingiberene va cac_sesquiterpene khac [23].
Céc hop chat nay co tiém ning twong tac Vi cac
phén tir sinh hoc va dong gop vao hoat tinh chng
oxy hoa ciing nhu khang vi sinh vat cta tinh dau
gimg [29]. Tuy nhién, co ché khang khuan cuy thé
cua zingiberene van chua duoc xac dinh 3.

Két qua nghién ctru cho thdy, ca C. jejuni va
C. coli déu nhay cam véi cac loai tinh dau khao
sat, ddc biét 1a tinh dau tram tra va huong nhu.
Piéu nay c6 y nghia dang chia ¥ vi
Campylobacter spp. 1a nhom vi khuin Gram a4m
¢ cdu trac mang ngoai chira lipopolysaccharide
[30] cling nhu kha nang tao biofilm [31], thuong
lam giam kha ning thadm nhap cta nhiéu hop chat
khang khudn ty nhién [31]. Mot diém dang cha ¥
1a C. coli c6 xu huéng nhay cam hon C. jejuni dbi
v6i hau hét cac loai tinh dau khao sat, thé hién
qua dudng kinh vong khang khuan 16n hon. Sy
khac biét nay c6 thé lién quan dén nhimg dic
trung giira hai loai nhu vé cu tric mang té bao
[32], hoat dong cua cac hé théng dap tng stress
[32] va mic d6 biéu hién cia hé théng bom tong
da thuéc CmeABC duoc ching minh cé vai tro
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trong kha ning d& khang ndi tai cua
Campylobacter d6i v6i nhiéu tic nhan khang
khuan [33]. Mot s6 nghién ciu trude ddy ciing
ghi nhén sy khac biét vé muc do nhay cam cua
C. jejuni va C. coli d6i v6i cac hop chéat khang
khuén ty nhién mic do co ché chinh xac dén nay
van chua duoc xac dinh 16 rang [7], [34]. Qua do6
cho théy, viéc lua chon chét khang khuén tu
nhién dé kiém soat Campylobacter trong thuc
pham ciing can xem xét dén su da dang sinh hoc
giita cac loai vi khuan muyc tiéu.

3.3. Khio sat anh hwéng ciia ti 18 phdi tron
tinh dau dén dwong kinh vong khang khuin

Két qua danh gia hoat tinh khang khuan cua
hdn hop tinh dau tram tra va huong nhu & céc ti 16
phéi tron khac nhau duoc trinh bay trong bang 3.
Két qua cho thay, ti 1& phdi tron c6 anh huong
dén kha nang tc ché sy phat trién cua ca C. jejuni
va C. coli (p < 0,05). Pdi véi C. jejuni, hdn hop
tram tra: huong nhu ¢ ti 1€ 2: 1 cho duong kinh
vong khang Kkhuén 16n nhét, dat 23,67 £ 1,27 mm,
cao hon c6 y nghia thong ké so véi cac ti 16 1: 1
(20,33 + 1,53 mm) va 1: 2 (18,45 £ 1,16 mm) (p
< 0,05). Hai ti 1€ con lai khong c6 sy khac biét
théng ké v6i nhau (p > 0,05). Xu hudng tuong tu
ciing dugc ghi nhan dbi voi C. coli, trong d6 hon
hop tram tra: huong nhu & ti 1€ 2: 1 tao vong
khang khuan 16n nhéat (24,33 + 1,56 mm), cao
hon so véi hén hop ¢ ti 1¢ 1: 1 (19,68 + 0,84 mm)
va 1: 2 (17,27 £ 1,16 mm). Khi so sanh giira hai
loai vi khuan trong ctng mot ti 1& phdi tron,
khong ghi nhan su khéac biét co ¥ nghia thong ké
(p > 0,05).

Bang 3. Anh hwéng ciia ti 1§ phoi trén tinh diu
dén dudng kinh vong khiang khuan

Két qua thu duoc phit hop véi két qua khao sat
tinh dau don 1¢ trudc do6, trong d6 tinh dau tram tra
thé hién hoat tinh khang khuin cao hon huong
nhu. Do d6, viéc ting ti 1& tram tra trong hon hop
da lam gia ting hiéu qua khang khudn. Su két hop
clia hai nhom hoat cht nay co thé tao nén tac dong
da muyc tiéu 1én té bao ctia vi khuan, tir d6 1am ting
hiéu qua khang khuan cua hdn hop.

Bang 4. Puwong kinh vong khing khuin ciia
hén hop tinh diu tram tra: hwong nhu (2: 1) &
cic nong do khic nhau

Tilé tinh | Puongkinh vong khang khuan
dau tram tra: (mm)
Huong nhu C. jejuni C. coli
111 20,33 £1,53" | 19,68 0,84
2:1 23,67+ 127" | 24,33 +1,56"
1:2 18,45+ 1,16° | 1727+ 1,16°

Ghi chu: Cac gia tri dwoc biéu thi dudi dang
trung binh = do léch chuan, n = 3. Cdc chir cdi
khac nhau trong cung mot cot biéu thi sw khac
biét cé y nghia thong ké theo Tukey HSD sau
One-way ANOVA, p < 0,05.

. | Puong kinh vong khang khuan
C. jejuni C. coli

500 | 17,43+ 1,87* | 17,76 + 1,63

2,50 | 15,67 +1,58* | 16,28 + 1,75

1,25 | 10,48+1,95" | 10,42+ 1,84

0,625 | 9,64+1,64" | 11,85+1,57
03125 | 927+1,60° | 942+1,94°

0,156 - -

0,078 - -
Ghi chu: “—": Khong phat hién vong khang

khudn. Cdc gia tri dwoc biéu thi dudi dang trung
binh + dg léch chuan, n = 3. Cdc chit cdi khdc
nhau trong cung mot cot biéu thi su khdc biét ¢6 ¥y
nghia thong ké theo Tukey HSD sau One-way
ANOVA, p < 0,05.

Sau khi xac dinh ti 1& phéi tron tram tra:
hwong nhu t6i wu 14 2: 1, hdn hop nay dugc khao
sat & cac néng dd khac nhau nhim xac dinh su
anh huong ctia ndng d6 hdn hop tinh dau c6 kha
ning tc ché su phat trién cia Campylobacter. Két
qua dugc trinh bay trong bang 4. Két qua cho
thdy, hoat tinh khang khuan cta hén hop ting
theo néng do tinh dau. Poi voi C. jejuni, dudng
kinh vong khang khuan tang tir 9,27 + 1,60 mm &
ndng d6 0,3125% 1én 17,43 + 1,87 mm & ndng do
5,00%. Tuong tu, ddi voi C. coli, duong kinh
vong khang khuan ting tir 9,42 + 1,94 mm 1én
17,76 + 1,63 mm khi néng do hén hop ting tir
0,3125% 1én 5,00 %. Khong ghi nhén vong khang
khuén tai cac nong do 0,156% va 0,078% ddi véi
ca hai loai vi khuan. Trong khi d6, vong khang
khuan da xuét hién & néng d6 0,3125%, cho théy
MIC ciia hdn hgp tinh dau tram tra:huong nhu
(2:1) dugc xac dinh 1a 0,3125%, thap hon MIC
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cua ting tinh dau don 1é dd xac dinh trudc do
(0,625%), cho thiy viéc phdi hop hai loai tinh
dau da giup giam lugng tinh dau can thiét dé dat
dugc hiéu qua e ché vi khuan. Két qua nay 1a
dAu hiéu ban dau cho théy sy tuong tac tich cuc
giita hai loai tinh dau trong hdn hop.

Cac muc néng dd 5,00% va 2,50% khong cé
su khac biét théng ké vé hiéu qua khang khuan
giita hai ndng do nay (p > 0,05). Két qua twong tur
cling xay ra voi cac néng do 1,25%, 0,625% va
0,3125%. Piéu nay cho thay, sau khi dat dén mot
ngudng nhit dinh, viéc tiép tuc ting nong do tinh
dau khong lam gia tdng duong kinh vong khang
khuan. Hién tuong nay thuong dugc ghi nhan
trong cac thir nghiém khuéch tan trén thach va
dugc giai thich 1a do kha ning khuéch tan cua cac
hop chit ky nuéc trong mdi truong agar bi gidi
han, din dén hiéu (mg bio hoa vong khang khuan
& ndng do cao [17].

3.4. Xdc dinh chi s6 ndng d9 trc ché phan
doan (FICI) ciia hdn hop tinh diu

Pé danh gia ban chit tuong tac giita tinh dau
tram tra va huong nhu trong hdn hop c6 ti 1& phi
tron 2:1, chi sb néng do trc ché phan doan FICI
duogc xac dinh va trinh bay trong bang 5. Két qua
& bang 2b cho thay, MIC cua tinh dau tram tra va
huong nhu khi sir dung don 1¢ d6i véi ca C. jejuni
va C. coli déu 1a 0,625%. Khi ph6i hop tram tra:
Huong nhu theo ti 1¢ 2: 1, MIC ctia hdn hgp giam
xudng con 0,3125% (Bang 4), tuong tmg giam
50% so véi MIC cua timg tinh dau riéng 1é. Tai
néng dd MIC cua hon hop, néng do thuc té cua
tinh diu tram tra va hwong nhu lan luot 1a
0,2083% va 0,1042%. Gia tri FIC cua tinh dau
tram tra (FICyr) dugce xac dinh 1a 0,333 trong khi
FIC cua tinh dau hwong nhu (FICuy) 14 0,167.
Téng gia tri FICI cta hdn hop dat 0,50 dbi voi ca
C. jejuni va C. coli.

Biang 5. Chi s6 FICI ciia hdn hop tinh diu tram tra: hwong nhu (2: 1) d6i véi Campylobacter spp.

o MICrr | MICun | MICrrm " ,
Vi khuan (%) (%) (%) FICrr | FICyn FICI Kiéu tuong tac
C. jejuni | 0,625 0,625 03125 | 0333 | 0,167 | 0,500 | Hiépdonghodc
cong hop
C. coli 0625 | 0625 | 03125 | 0333 | 0,167 | 0,500 | Hiépdonghodc
cdng hop

Theo Fratini va cs (2017), gia tri FICI < 0,5
dugc xem 1a biéu hién cia tuong tac hiép dong
(synergy) [18]. Tuy nhién, can luu ¥ rang gia tri
0,50 nam dang tai ngudng phan loai gilra vung
hiép df)ng va vung cong hop. Do MIC dugc xac
dinh bang phuong phap pha lodng nén ludn ton
tai mirc do khong chic chan nhét dinh lién quan
dén budc pha loang ké tiép. Vi vay, két qua hién
tai cho thay, su phdi hop gitra tinh dau tram tra va
huong nhu ¢6 xu huéng tao twong tac hiép dong
hoac céng hop hon la khéng dinh chic chin su
hiép dong tuyét ddi. Cac nghién ciu trude day
cho rang, su két hop giita cac hop chét co co ché
tac dong khac nhau co thé lam tang kha nang pha
huy mang té bao [34], gdy rdi loan qua trinh trao
d6i chat [35] va giam kha nang thich nghi cua vi
khuan dbi véi cac tac nhan khang khuan tir cac
loai tinh déau [36], [37].

Tir goc d6 Gmg dung, hiéu tmg hiép dong
hodc cong hop giita tinh dau tram tra va huong
nhu cho phép giam luwong tinh dau can sir dung

trong khi van duy tri hiéu qua khang khuan mong
muon. Piéu ‘nay c6 y nghia quan trong trong phat
trlen céc ché pham bao quan thuc pham cé nguon
gbc tu nhién, gop phan han ché anh huong bat loi
ctia tinh dau dén mui vi sn pham va giam chi phi
su dung nguyén liéu. Tir goc do ung dung cong
nghiép, hén hop tinh dau tram tra va huong nhu
c6 tiém nang duoc phat trién nhu mot tic nhan
khang khuén ty nhién trong cic hé thong bao
quan thyc pham. Viéc st dung cac hop chat ¢
ngudn gde tu nhién khong chi gop phan giam phu
thuoc vao khang sinh ma con phu hop véi xu
huéng phat trién thuc phiam sach (clean-label
food) dang dugc nguoi tiéu dung quan tam trén
toan cau.

4. KET LUAN

Nghién ctru d chirng minh tiém ning cua cac
nguén tinh dau trong viéc @c ché hai chung vi
khuan gdy bénh duong rudt la C. jejuni va C. coli.
Trong sb cac mau khao sat don 1¢, tinh dau tram
tra va huong nhu thé hién hoat tinh khang khuén
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cao hon céc tinh dau con lai véi nf”)ng dd Grc ché
tdi thidu (MIC) déu dat 0,625%. Dic biét, viéc
phéi hop tinh dau tram tra va huong nhu theo ti 18
thé tich 2: 1 d4 tao ra hi¢u mg tuwong tac hiép
ddng hodc cong hop (chi sb FICI = 0,50), giip
tang duong kinh vong khang khuén va giam ndng
dd MIC cuia hdn hop (0,3125%) so voi khi sir
dung don 1¢ (0,625%). Két qua nay khong chi
cung cép co so khoa hoc ma con mé ra trién vong
mg dung hdn hop tinh diu tram tra - huong nhu
nhu mot giai phap thay thé chat khang sinh trong
kiém soat nhiém Campylobacter spp. Mic du
vdy, can luu ¥ rang hoat tinh khang khuén duoc
danh gia trong nghién ciru nay dugc thuc hién
trong diéu kién in vitro. Hiu qua cua tinh dau
trong cac hé thuc phém thuc té c6 thé bi anh
hudng boi nhiéu yéu té nhu ham lwong protein,
chét béo, do pH va cAu triic nén thuc ph:flm. Do
do6, cac nghién ctru tiép theo can danh gia hiéu
qua cta hon hop tinh diu trén san pham thuc
nghiém hodc cac mo hinh thyc phém thuc té,
dong thoi khao sat kha nang kiém soat sy hinh
thanh biofilm cia Campylobacter spp. ciing nhu
tinh 6n dinh cua hoat chit trong qua trinh bao
quan. Nhung dir liéu nay s€ 1a co s¢ quan trong
dé chuyén giao két qua nghién ciru vao san xuét
va ung dung thuong mai.

LOI CAM ON

Nhém nghién cieu givi 1oi cam on dén Bé
phdn Chung nhdn va Bé phdn Siec khée va Dinh
duong cung cdc Ky thudt vién Phong thi nghiém
Vi sinh Thiee pham cia Céng ty SGS Viét Nam
TNHH di tao diéu kién, hé tro vé cdc ching vi
khudn C. jejuni (ATCC 33291) va C. coli (ATCC
43478) ciing nhw hwéng dan quy trinh kiém
nghiém vi sinh vat.
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ANTIMICROBIAL ACTIVITY AGAINST Campylobacter jejuni AND Campylobacter coli
OF CERTAIN ESSENTIAL OILS

Lam Hoang Quan', Doan Thi Kim Duyenl,
Tong Thi Anh Ngocz, Le Nguyen Doan Duy1
!Faculty of Food Science and Technology, Ho Chi Minh City University of Industry and Trade
*Institute of Biotechnology and Food Technology, Can Tho University
Abstract

This study was conducted to evaluate the antibacterial activity of four essential oils including tea tree
(Melaleuca alternifolia), clove basil (Ocimum gratissimum), rosemary (Rosmarinus officinalis) and
ginger (Zingiber officinale) against Campylobacter jejuni ATCC 33291 and Campylobacter coli ATCC
43478. Antibacterial activity was determined using the agar diffusion method and by measuring the
minimum inhibitory concentration (MIC), while the combined effects of essential oils were assessed
through the fractional inhibitory concentration index (FICI). The results showed that all essential oils
were capable of inhibiting C. jejuni and C. coli, with tea tree oil exhibiting the strongest activity,
producing inhibition zones of 19.00 + 1.83 mm and 22.90 £ 1.10 mm, respectively. The MIC values of
tea tree oil and clove basil oil were both 0.625%, lower than those of rosemary and ginger oils. When tea
tree oil and clove basil oil were combined at a 2: 1 ratio, the inhibition zones increased to 23.67 + 1.27
mm for C. jejuni and 24.33 = 1.56 mm for C. coli. The MIC of the mixture decreased to 0.3125%, and
the FICI value reached 0.50 indicating a synergistic or additive interaction between the two essential oils.
The findings suggest that the combination of tea tree oil and clove basil oil has promising potential for
application in controlling Campylobacter spp. in food and poultry processing chains.
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