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Tom tat

Nghién ctru nhdm déanh giéa twong tac khang khuén cua tinh du (TD) qué mang tang (MT) Litsea cubeba va
chitosan (CTS) véi vi khudn géy bénh thuc phdm. Budng kinh vong khang khudn cua TD, CTS va phirc
TD-CTS voi Escherichia coli ATCC25922, Salmonella typhimurium ATCC14028, Staphylococcus aureus
ATCC25923, Bacillus cereus ATCC13061 dao dong tur 39,0 - 57,3 mm; 11,7 - 15,5 mm va 29,7 - 39,3 mm.
Néng do trc ché ti thiéu cda TDMT va CTS vdéi vi khudn tuwong tng la 6,53 mg/mL va tir 0,60 - 0,80 mg/mL.
Twong tac cong hop thé hién khi két hop TDMT va CTS véi tong néng dé trc ché r/eng phan dao dong tir
0,62 - 0,67. Néng dé trc ché téi thiéu cia TDMT va CTS trong hén hop tuong tng gidm 6 - 8 1an va 2 lan so
VOi khi dung riéng lé. Két qua da chirng minh tiém nang (ng dung cta phirc TD-CTS trong bao quén thuc
pham.

T khoa: chitosan, khang khuan, Litsea cubeba, twong tac khang khuan
Abstract

The aims of this study were to investigate the antibacterial activity and interaction effect of Litsea cubeba fruit
essential oil (EQ) and chitosan (CTS) against food-borne bacteria. The inhibition zone of EO, CTS and EO-
CTS mixture against Escherichia coli ATCC 25922, Salmonella typhimurium ATCC 14028, Staphylococcus
aureus ATCC 25923 and Bacillus cereus ATCC 13061 ranged from 39.0 - 57.3 mm; 11.7 - 15.5 mm and
29.7 - 39.3 mm, respectively. The minimum inhibitory concentration (MIC) of EO and CTS were 5.53 mg/mL
and from 0.60 - 0.80 mg/mL, respectively. The synergistic effects were found when EO and CTS were used
in combination with fractional inhibitory concentration values ranging from 0.62 - 0.67. The MIC of the EO and
CTS combination was decreased from 6 to 8-fold and 2-fold compared to individual treatment by EO and CTS,
respectively. The obtained results demonstrated the potential application of EO-CTS mixture in food

preservation.
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1. Pit véin dé

Viét Nam 1a mot nuéc nim trong khu vyuc nhiét
d6i gié miia nén ¢6 ngudn tai nguyén thyc vat vo cling
phong pht. Tuy nhién, hién chi c¢6 khoang 4.000 loai
cay dugc sir dung lam cay thudc, véi trén 300 loai cay
tinh dau (TD) duogc thu thap [1]. Mang tang, tén khoa
hoc Litsea cubeba, thudéc chi Boi Loi Litsea
(Lauraceae) 1a mét cay c6 thdn mau xanh, cao tir 5-8m.
Cay mang tang dugc phan bd rong rii ¢ khu vuc can
nhi¢t d6i nhu Trung Quéc, Nhat Ban, Pai Loan va
DPong Nam A. TD mang tang dugc khai thac nhiéu nhat
1a tir qua do ham luong TD ¢6 mat trong qua la 16n
nhit (khoang 8%) va n6 dugc coi 1a ngudn cung cip
citral quan trong (chlem tir 70-90% TD qua) [2]. Mot
s6 nghién ctru trén thé gioi da bao cdo vé dic tinh
chbng oxy hoa, chdng vi khuén, chéng viém va chong
nédm cua TD mang tang [3,4].
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Ciing chinh tr nhitng déc tinh sinh hoc nay, TD
da budc dau duoc Gmg dung nhu mot chét phu gia ty
nhién trong thyc pham, dugc sir dung mot minh hoac
két hop cung voi phuong phap bao quan khac va thay
thé cac chat bao quan tong hop [5]. Tuy nhién, cho dén
nay, cac dir liéu khoa hoc v€ viéc ung dung TD qua
mang tang trong thyc phém 1am chat bao quan la tuong
dbi thap. Ngoai ra, cac chat mau ciing nhu cac hop chat
thom trong TD cling c6 the anh hudng den mau sac va
mui vi cta thuc pham néu sir dung ¢ nong do cao [6].
Dé giam nhimg tic dung phu khéng mong muén cua
TD ciing nhu ting cuong hoat tinh khang khuén cua
chung, mot sé nghién ctru dé tién hanh két hop TD véi
c4c chat khang khudn khac. TD hat thi va TD khuynh
diép khi két hop vdi chitosan (CTS) ¢6 hiéu tng tuong
tac khac nhau, c6 kha nang khang lai mét s6 vi khuan
gdy bénh thuc pham [7].
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CTS la san pham deacetyl hoa chitin, trong do
nhom (-NH,) thay thé nhom (-COCH3) & vi tri C().
CTS co kha nang tich dién duong do d6 n6 c6 kha nang
két hop voi nhimg chét tich dién am nhu chét béo, lipid
va axit mat. V6i dic tinh c6 thé hoa tan t6t trong moi
trueong axit, CTS dugc chu y déc biét nhu 1a mot loai
vat liéu méi va dugc chimg minh co tiém ning 16n
trong coéng nghi¢p do kha nang phén huy sinh hoc,
khong doc hai, chbéng oxy hoa, khang ndm, khang
khuén ciing nhu tinh thdm oxy théap [8].

Muc tiéu ciia nghién ctru nay la danh gia hoat tinh
khang khuan cta TD qua mang tang L. cubeba va CTS
khi str dung riéng 1é va két hgp chong lai mot sé vi
khuan gdy bénh thyc phdm nhu Escherichia coli,
Salmonella typhimurium, Staphylococcus aureus va
Bacillus cereus.

2. Vit liéu va phwong phap nghién ciru
2.1. Vit liéu nghién cvru

CTS duoc liy tir khoa Cong nghé Thuc pham,
Pai hoc Nong lam Thai Nguyén. Bot CTS su dung
trong nghién ctru c6 d¢ deacetyl hoa 93% va c6 do nhot
50 cps. Bot CTS duogc hoa tan va pha loang trong dung
dich dém axetat pH 4,5. Cac n@)ng d6 khac nhau cua
CTS dugce chuén bi dé xac dinh kha nang khang khuén.

TD qua mang tang L. cubeba dwoc chiét xuat
bang phuong phap chung cit 16i cudn theo hoi nuéc
tai Vién Cong nghé Sinh hoc va Coéng nghé Thyc
pham, Trudng Dai hoc Bach Khoa Ha Nbi, c¢6 d6 tinh
khiét > 98%. TD thu dwoc giit trong binh t6i mau kin
& 4 °C dén khi st dung.

Nghién ctru s dung 2 chung vi khuan Gram
duong S. aureus ATCC 25923, B. cereus ATCC 13061
va 2 ching vi khuan Gram am E. coli ATCC 25922,
S. typhimurium ATCC 14028 duogc léy tr b suu tap
chung gidng Hoa K3y.

2.2. Phwong phdp nghién ciru

Hoat tinh khang khuén ciia TD mang tang va CTS
dugc danh gia bang phuong phap khuéch tan trén dia
thach [9] va phuong phéap pha lodng lién tuc [4]. Céc
ching vi khuan kiém nghiém sau khi hoat hoa & 37 °C
trong 24 gid trong moi treong Muller Hilton Broth
(Merck), duoc pha loang vé n(‘)ng do 108 CFU/mL
(OD = 0,1 6 budce song 600 nm) va dich huyen phu vi
khuan mat do 10° CFU/mL dugc chuan bi cho céc thi
nghiém tiép theo.

2.2.1. Phuwong phap khuéch tan trén dia thach

Déi voi phuong phap khuéch tan trén dia thach,

100 pL dich vi khuén dugc chang déu trén bé mat dia
thach chra méi truong Muller Hilton Agar (MHA,
Merck). Nhé 10 pL TD 1én dia gidy tiét trung duong
kinh 6mm hodc nhé 100 uL dich CTS vao 16 thach c6
duong kinh 6mm. Cac dia thach sau d6 dugc gilt o
4 °C trong ti lanh dé khuéch tan cac chét khang khuan
trong 1 gio [9]. Puong kinh vong khang khuan duoc

do‘sau 24 gid nuoi 6 37 °C. Mbi thi nghiém dp lai
3 lan.

2.2.2. Phurong phdp pha lodng lién tuc trén phién 96
giéng

Gi4 tri ndng d6 e ché ti thiéu (MIC) ciia TD va
CTS dugc xac dinh theo phuong phap pha loang lién
tuc trong moi truong MHB trén phién 96 giéng [4]. TD
dugc hoa tan trong nudc cét tiét tring chira 0,5% v/v
Tween 80. Thyc hién pha lodng theo diy ndng do giam
dan sao cho ndng do cudi cung ctua TD va CTS trong
céc giéng tuong tmg lan luot 14 44,35 - 0,35 mg/mL va
1,00 - 0,20 mg/mL. Mdi giéng chira tong 200 pL dich
v6i chit khang khuan & cac nong do khac nhau va dich
vi khuan ¢ ndng do 10® CFU/mL. Thyc hién song song
cac mau kiém chimg duong (chra MHB va dich vi
khudn twong tng) va kiém chimg am (chira MHB) &
cung diéu kién. Sau khi nuéi lic 24 gio & 37 °C, xéac
dinh gia tri MIC ctia chat khang khuan. MIC 1a n_éng
d6 thap nhét cuia chit khang khuan ma & d6 ¢ thé uc
ché sy phat trién nhin thay duoc cua vi khuan [4].

Nong do diét khuan ti thiéu (MBC) dugc xéac
dinh bang cach ciy chang 100 pL dich nu6i céy tur cac
gleng MIC ma khong nhin thay su phat trién cua vi
khuén 1én méi trudong MHA, sau d6 nudi 6 37 °C trong
24 gi¢. Gia tri MBC dugc xac dinh 1a nong do thap nhat
ctia chat khang khuan ma ¢ d6 wc ché hoan toan sy
tang truong cua vi khudn (khoéng c6 su phat trién cua
vi khuén trén cac dia thach) [4]. Céc thi nghiém duoc
lap lai 3 lan.

2.2.3. Phwong phdp xac dinh nong dé irc ché riéng
phan

Pé xac dinh hi¢u qua tuong tac khi két hop hai
chat khang khuén, gia tri nong do trc ché riéng phan -

FIC (Fractional Inhibitory Concentration) dugc xac
dinh.

Bang 1. Nong do tinh dau va chitosan két hop cudi
cung trong moi giéng

IMIC 172 1/4 1/6 1/8
TD MIC MIC MIC MIC
D TD TD D

1:1 1/2:1 1/4:1 1/6 :1 1/8 :1

1 MIC
CTS
172 MIC
CTS
1/4 MIC
CTS
1/6 MIC
CTS
1/8 MIC
CTS

1:172 | 12:12 | 1/4:1/2 | 1/6:1/2 | 1/8:1/2

1:1/4 | 12:1/4 | 1/4:1/4 | 1/6:1/4 | 1/8:1/4

1:1/6 | 1/2:1/6 | 1/4:1/6 | 1/6:1/6 | 1/8:1/6

1:1/8 | 1/2:1/8 | 1/4:1/8 | 1/6:1/8 | 1/8:1/8

Gia tri FIC dugc tinh theo cong thirc [10]:
Y FIC=FICrp + FICcts

MIC(TD) két hop

trong d6: FICtp = MIC(TD) riéng phan

MIC(CTS) két hop

FICcrs=—FF——
CTs MIC(CTS) riéng phan
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Y FIC<0,5 Tuong tac cong huong
0,5<Y FIC<1 Tuong tac cong hop
1<y FIC<4  Khong tuong tac
4<Y FIC Tuong tac dbi khang

Mot diy cac nong do khac nhau ciia TD va CTS
duoc chudn bi, sao cho néng dd cudi cua hai chat
khang khuan trong giéng 1a 1 MIC, 1/2 MIC, 1/4 MIC,
1/6 MIC va 1/8 MIC. Trong phién 96 giéng, TD & céc
ndéng d6 khac nhau s& duoc bd sung theo hang doc,
trong khi d6 CTS sé& dugc bo sung theo hang ngang.
Cubi cung, trong mdi giéng chira tong cong 200 pL
dich v&i ndng d6 TD mang tang va CTS nhu Bang 1
va vi khuén kiém nghiém 6 nong do 10° CFU/mL [10].
Thyc hién song song cac mau kiém ching am (chura
MHB) va duong (chira MHB va dich vi khuan twong
mg) ¢ ciing diéu kién.

3. Két qua va thio luin

3.1. Hogt tinh khdng khudn ciia tinh ddu, chitosan
va phirc hop tinh ddu - chitosan

Hoat tinh khang khuén cta TD, CTS va phtrc hop
TD-CTS duogc xac dinh bang phuong phap khuéch tan
trén dia thach va phuong phéap pha loang lién tuc.

Gia tri duong kinh vong khang khuan cta TD qua
mang tang L. cubeba, CTS va hon hgp TD-CTS dugc
thé hién & Bang 2 va hinh 1. Két qua Bang 2 cho thiy
cac chét khang khuan déu c6 kha ning khang lai ca vi
khudn Gram (-) va Gram (+). Cu thé, dudng kinh vong
khang khuén ctia TD, CTS va hdn hgp TD-CTS tuong
g dbi v6i 4 chung vi khuan kiém dinh dao dong tir
39,0 - 57,3 mm; 11,7 - 15,5 mm va 29,7 - 39,3 mm
(Bang 2). Kha ning khang khuén ciia TD tSt nhat d6i
v6i B. cereus voi D =57,3 £ 0,6 mm, trong khi d6 CTS
va hon hop TD-CTS lai thé hién kha nang khang khuan
16n nhat ddi v6i S. typhimurium va S. aureus véi
D=15,5+0,7mm va D =393+ 0,6 mm. Trong da sb
truong hop, vi khuén Gram (+) nhay cam v6i chét
khang khuén hon so VO’l V1 khuén Gram (-). Diéu nay
¢6 thé do su khéac biét vé cau tao mang té bao vi khuin

(11].

Hinh 1. Kha nang khang khuan ctia TD (hinh 1A), CTS
(hinh 1B) va hon hgp TD-CTS (hinh 1C) doi voi E.
coli

Cac két qua thu duoc trong nghién ctru nay trong
ddng vai cac nghién ctru trude ddy. Islam va cs. bao
cdo vé kha nang khang khuan ciia CTS ¢ nong do
400 - 1000 ppm dbi v6i E. coli va S. aureus. Két qua
chi ra ring duong kinh vong khang khuan ctia CTS véi

E.coli va S. aureus lan lugt 12 8 - 10 mm va
10 - 13 mm [12]. Trong nghién ctu nay, dang luu y la
khi tang gap d6i nong do CTS thi khong 6 sy thay do6i
dang ké vé duong kinh vong khang khuan (sd liéu
khong trinh bay). Diéu nay co thé giai thich do CTS ¢6
trong lugng phan tir 16n nén n6 ¢6 kha niang khuéch tan
kém trong moi trueong thach [13].

Nghién cuu cia Hammid va Ahmad (2015)
chung minh TD qud mang tang c6 kha nang khang
B.subtilis va S. aureus, v61 duong kinh vong khang
khuan lan luot 12 47,0 + 2,5 mm va 29,0 + 1,4 mm [14].
Hoat tinh khang khuén khéc nhau da dugc bao cao ddi
v6i timg bd phan khac nhau cua cdy. Su khac nhau vé
thanh phan hoa hoc lam anh huong dén kha ning
khang khuén ciia TD. Diéu kién dia 1y, bd phan thu hai,
thoi diém thu hai ... 12 nhitng yéu t6 ¢6 thé anh hudng
dén thanh phan hoa hoc cua TD [4].

Khi két hop TD va CTS, hoat tinh khang khuan
ctia hon hop giam di so véi TD va tang 1én so v6i CTS
khi str dung riéng 1é & ciing ndng do. Nguyén nhén xay
ra sy chénh léch gitra duong kinh vong khang khuan
ciia TD mang tang 1a do kha nang khuéch tan ciia TD
mang tang va CTS la khac nhau trong mdi trudong
thach. TD mang tang 1a hop chat d& bay hoi, thém vao
d6, trong lugng phén tir cua cac chét trong TD mang
tang nho hon dbi vé6i trong lwong phan tir clia chitosan.
Chinh vi vay nén kha ning khuéch tan ciia TD, CTS va
phitc hgp TD-CTS khéac nhau dbi véi cac ching kiém
nghiém [13].

Béng 2. Puong kinh vong khang khuén (mm) cia TD,
CTS va hon hop TD-CTS

TD CTS TD-CTS
E. coli 443+12" 140+1,7 33,00
S. typhimurium 39,0+ 1,0 155+0,7 32,7+0,6
B. cereus 573+£0,6 11,7+0,6 29,7+1,5
S. aureus 51,3+1,2 12,7+0,6 39,3+0,6

Chii thich: TD: tinh dau; CTS: chitosan; TD-CTS: hon hop
tinh dau -chitosan, *d‘u'd’ng kinh vong khdang khudn bao gom
ca dwong kinh khoanh giday/lo thach

Kha ning khang khuén ctia TD va CTS con dugc
thé hién thong qua gia tri MIC va MBC trong nghién
ctru nay. Gia tri MIC va MBC cang thép, hoat tinh
khang khuan ciia chéat khang khuan déi véi vi sinh vat
cang manh va nguoc lai.

Gia tri MIC ctia TD mang tang ddi véi 4 chiing vi
khuan kiém nghiém 1a 5,53 mg/mL, MBC dao dong
trong khoang 7,37 - 22,12 mg/mL. Dya vao gia tri
MBC/MIC, TD mang tang c6 tac dung diét khuan ddi
V6i E. coli, S. aureus va S. typhimurium. Riéng dbi v6i
B. cereus, TD mang tang chi c6 tac dung kim khuan
v6i vi khuan nay do chiing ¢6 kha ning tao thanh bao
tir trong diéu kién bat loi [15]. Bbi voi CTS, gia tri
MIC va MBC cia CTS lan lugt ndm trong khoang tir
0,60 - 0,80 mg/mL va 0,80 - 1,00 mg/mL (Bang 3).
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CTS thé hién kha ning diét khuén déi v6i ca 4 ching
kiém nghiém.

Mot s6 nghién ctru trude ddy chi ra rang, TD
mang tang c6 tac dung khang khuan manh dic biét trén
cac vi khuan gay hong va gy bénh thyc pham thudng
gap nhu E. coli, S. typhimurium, B. cereus... Wang va
Liu (2010) bao céo kha ning khang khuan ctia TD
mang tang thu dugc tir cdc bd phén khac nhau cuia cay,
v6i duong kinh vong khang khuan va MIC tuong tng
1a 10,1 - 35,0 mm va 100 - 1000 pg/mL dbi véi
B.subtilis, E. coli, E. faecalis, M. albicans, P.
aeruginosa va S. aureus [3]. Su khac biét nay c6 thé la
do sy khéc nhau vé thanh phﬁn hoéa hoc cua TD va
ching vi sinh vét thir nghiém. Tac dung khang khuan
ciia TD mang tang chi yéu 1a do sy hién dién cua
aldehyde chiém dén 70% trong toan bd thanh phan tinh
dau. Hoat dong khang khuan ctiia TD qua mang tang
dugc chimg minh ¢6 lién quan dén thanh phan hoa hoc
chinh c6 mat trong TD, chu yéu la citral. Citral dé dang
bam 1én thanh té bao cua vi khuan dan dén sy thay doi
hinh dang vi khuan va tinh 10ng mang té bao. Luc nay,
TD xam nhép vio trong mang té bao, tac dong dén cac
chat noi bao nhu lam thay doi hinh thai cia ADN, lam
10 1i cac chat ndi bao, thay ddi cau tric té bao ... va
cubi cing dan dén su chét cua té bao [16].

TD mang tang dugc danh gia c6 hoat tinh khang
khuén manh va c6 thé gay chét vi sinh vat trong thoi
gian ngin. Cac nghién ctru dong hoc diét khuan tinh
diu mang tang & ndng do MIC 0,0625% (v/v) c¢6 thé
lam tr& va kéo dai giai doan ting truong E. coli xap xi
12 gio trong khi d6 & ndng d¢ gy chét (MBC 0,125%
v/v) TD c6 kha ning giét chét té bao hoan toan [16].

CTS tic ché su phat trién ciia nhiéu vi khuén nhu
E. coli, Salmonella, Vibrio parahaemolyticus, Listeria
monocytogenes, ... Nbng d6 trc ché su phat trién cua vi
khuén thay d6i trong khoang 10 - 16000 ppm [17]. Kha
nang khang khuin cua CTS khong chi phy thudc vao
cac diéu kién bén ngoai (vi sinh véat dich, pH, d6 hoa
tan,...), ma con phy thudc vao cac yéu td bén trong
(trong lugng phan tir, mitc d§ polyme hoa, muc do
diacetyl hoa) [18]. CTS c6 khdi luong phén tir thap cd
kha ning khang khuan cao hon so véi CTS co khi
lwong phan tir cao do CTS ¢6 khdi lwgng phén tir thap
¢6 kha ning tan trong nudc cao hon dan dén phan ing
t6t hon voi cac vi tri hoat dong cua vi sinh vat. Pong
thoi, hoat tinh khang khuén ctia CTS ty 1€ thuén véi do
deacetyl hoa cua CTS. Muc do deacetyl hoa cao cod
nghia 1a sé luong cac nhom amin trén CTS ting 1én,
lam tang kha nang hoa tan CTS va ting mat d¢ dién
tich do d6 cai thién d6 bam dinh cua CTS 1én cac té
bao vi sinh vat [18].

Co ché khang khuan ctia CTS c6 thé giai thich la
do sy tuong tac tinh dién gitta dién tich duong cla
nhém amin (NH3") & gié tri pH < 6,3 ctia CTS va dién
tich 4m ton tai trén bé mat vi khudn. Két qua 1a dn dén
sy thay d6i tinh thAm cua mang té bao vi khuén, va anh
hudng dén sy nguyén ven ciia té bao, pha hiy thanh té
bao va lam 10 ri cac chét cac chat dién giai trong té bao
nhu cac ion kali, va céc thanh phan protein ¢ trong
lugng phan tir thdp khac (nhu protein, axit nucleic,
glucoza, va lactat dehydrogenaza), dan dén chét té bao
[18].

Béng 3. Gia tri MIC, MBC cla TD qua mang tang va CTS dbi v6i vi khuan kiém nghiém

E. coli S. typhimurium S. aureus B. cereus
MIiC MBC MBC/ MIC MBC MBC/ MIC MBC MBC/ MIC MBC MBC/
MIC MIC MIC MIC
TD  5,53° 11,06 2,0 553 11,06 2,0 5,53 7,37 1,3 5,53 22,12 4.0
CTS 0,60° 0,80 1,1 0,70 0,80 1,1 0,80 1,00 1,3 0,80 1,00 1,3

Chi thich: * Nong dg tinh dau, chitosan mg/mL; MIC: Nong dg vrc ché t6i thiéu; MBC: Néong dg diét khudn t6i thiéu; TD: tinh

dcfu; CTS: chitosan

Béng 4. Twong tac ciia TD qua mang tang va CTS dbi v6i chung vi khuan kiém nghiém

Chiing VSV kiém dinh Loai Rié:lg e Két hop FIC YFIC  Tuwong tac
phag

R T

S Lo ST IS0 0 e

oo L5060 00 o e

pors Lm0 O 0

Chit thich: * Nong d¢ tinh dau, chitosan: mg/mL; MIC: Nong dj tic ché toi thiéu; FIC: Nong do trc ché riéng phan; TD: tinh

déu
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3.2. Twong tic khing khudn giiva tinh ddu mang
tang va chitosan

Pé tang cuong kha nang khang khuan, TD mang
tang dugc st dung két hop v6i CTS, tac dung tuong
tac dugc danh gia thong qua gia tri FIC. Bang 4 cho
thdy, gi4 tri FIC dao dong trong khoang 0,62 - 0,67 khi
két hop TD mang tang va CTS dbi voi vi khuan kiém
nghiém, tuong tac khang khuan giira TD mang tang va
CTS khi thir nghiém véi 4 ching vi khuén trén thyc
pham déu xay ra twong tac cong hop (0,5 < FIC < 1,0).
Khi sir dung ¢ dang phtic hop, ndng d6 khang khuan
ciia TD mang tang giam di 6 - 8 1an va CTS giam di
2 lan so v6i khi st dung riéng 1é ddi véi cac chung
kiém dinh. Nghién ctru ciia Sharafati va cs. (2016) da
mo ta hidu tmg khac nhau khi két hop giita TD hat thi
1a & ndng do 0,5%; 1%; 2%, TD khuynh diép & ndng
d6 0,5%; 1%; 2% va chitosan cho viéc bao quan thit
ga. Hon hgp CTS va TD c6 kha ning khang lai Shigella
dysenteriae, L. monocytogenes, S. typhi, Streptococcus
pyogenes [7]. Su giam dang ké gia tri MIC khi sir dung
hdn hop TD mang tang v6i CTS so véi khi sir dung
riéng 1¢ dugc gidi thich béng su hién dién cua cac thanh
phan khang khuan khac nhau trong hdn hop. TD mang
tang va CTS hd tro 13n nhau trong viéc pha v& mang té
bao cua vi khuan, tir d6 1am thay ddi kha ning thim
théu, gy ro ri chat ndi bao dan dén su chét té bao.

4. Két luan

Nghién ctru cho thiy TD qua mang tang
L.cubeba, CTS va phuc hop TD-CTS c6 kha nang
khang lai cic chung vi khudn giy bénh thuc phim
thuong gap. Khi st dung ¢ dang phirc hop, TD va CTS
thé hién twong tac cong hop voi gia tri ndng do khang
khuédn giam di tir 2 - 8 1an so v&i khi sir dung riéng 1¢.
Viéc giam déng ké nong d¢ ciia TD ciing nhu CTS s&
lam giam céc tac dung phu khong mong mudn cia cac
chit khang khuén khi st dung trong thuc phim. Cac
két qua thu dwoc chimg minh tiém ning tng dung cua
TD, CTS va phuc hgp TD-CTS trong bdo quan thuc
pham.
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