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Tom tit

Catechin la hén hop mét sé polyphenol chiét xudt tir la tra xanh (Camellia sinensis
L.) va déng vai tro quan trong trong hoat tinh sinh hoc cua tra. Catechin gom c6: (+)-
Catechin, (-)-Epicatechin (EC), (-)-Epigallocatechin (EGC), (-)-Epicatechin Gallate
(ECG) va (-)-Epigallocatechin Gallate (EGCG). Nhiéu nghién citu trieée day cho thdy
rang Catechin ¢6 hoat tinh khéng vi sinh vit, khdng oxy héa va cé tdc dung trong ngdn
ngira va phong tri nhiéu bénh ung thw. Trong nghién ciru ndy, ching t6i danh gid kha
nang khdng vi sinh vt ciia catechin chiét xudt tir I tra (giong TB14) & viing tra Bdo Léc,
Ldm Pong. Két qua cho thdy catechin c6 kha nang khing cdc ching gram dwong nhie
Staphylococus aureus, Bacillus cereus, Rhodococus equi va cdac chung gram am nhu
Escherichia coli, Citrobacter freundii, Proteus mirabils, Salmonella enterica. Nhin chung
thi catechin c6 kha nang khdng vi sinh vt gram dicong tot hon gram am.

Tir khoa: Catechin, Camellia sinensis, khang vi sinh vdt, tra xanh
Abstract

ANTIBACTERIAL EFFECT OF CATECHIN EXTRACTED FROM GREEN
TEA LEAVES

Catechin is a compound of a number of polyphenols extracted from green tea leaves
(Camellia sinensis L.) and plays an important role in the biological activity of tea.
Catechins include: (+) -Catechin, (-)-Epicatechin (EC), (-)-Epigallocatechin (EGC), (-)-
Epicatechin Galate (ECG) and (-)-Epigallocatechin Galate (EGCG). Previous studies have
shown that Catechin has antimicrobial, antioxidant activity and is effective in the
prevention and treatment of many types of cancers. In this study, the microbial resistance of
tea leaf extract catechin (var TB14) was evaluated in the tea area of Bao Loc, Lam Dong.
The results showed that catechins were resistant to gram-positive strains such as
Staphylococus aureus, Bacillus cereus, Rhodococus equi, and gram-negative strains such
as Escherichia coli, Citrobacter freundii, Proteus mirabils, Salmonella enterica. In general,
catechins are more gram-positive than gram-negative organisms.
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1. Dit van dé

Tra 1a mét trong nhitng loai thirc ubng duoc tiéu thu nhiéu nhat trén thé gisi Tra dugc
chiét xuat tir 14 cua cay tra Camellia sinensis. Trong 14 tra xanh, Catechin chiém khoang tir
25-35% tong trong luong kho, ngoai ra con cb caffein (~ 3.5%); theobromine (~ 0.15—
0.2%), theophylline (~0.02—0.04%) va methylxanthines, lignin (~ 6.5%), cac acid hiru co (~
1.5%), chlorophyll (~0.5%) va cac chat mau khéc, theanine (~4%) va cac amino acid tu do
(~1-5.5%), va nhiéu hop chit tao mui khac (Graham, 1992). Catechin gdm cac hop chit
chinh nhu (+)-catechin (C); (-)-epicatechin (EC); (+)-gallocatechin (GC); (—)-epicatechin
gallate (ECG); (-)-epigallocatechin (EGC), va (—)-epigallocatechin gallate (EGCG), trong
d6 EGCG 1a d6i tugng dugc nghién ciru nhiéu nhat (Wanasundara va nnk., 2005). Catechin
14 hop chéat khong mau, tan trong nudc, ¢ vi dang, chat. Ching c6 kha ning tac dung Véi
Sat (111) clorua cho két taa xanh thAm hodc xanh nhat tiy theo sd luong nhém hydroxyl
trong phan tir. Cac catechin 14 nhitng chat c6 tinh khir manh nén dé dang bi oxy hoa boi
dung dich Kali pemaganat (KMnQ,) trong moéi truong axit va dung dich Iod trong moi
truong kiém, hay tu oxy hoa trong khong khi am. Ngoai ra, cic catechin déu 13 chat phan
cuc dé tan trong nudc ndng, rugu, acetone, ethyl acetate tao dung dich khong mau va khong
tan trong cac dung méi it hodc khong phan cuc nhu benzene hoic chloroform. Ung dung
nhimg tinh chét nay, ngudi ta tién hanh chiét ly catechin bang cac dung méi khac nhau dya
trén d§ phan cyc khac nhau (Ngo, 1971).

Cac hoat tinh sinh hoc cua catechin da dugc danh gia qua céc thi nghiém in vitro
str dung té bao nudi cdy hoic vi khuan. Catechin c6 nhiéu hoat tinh sinh hoc nhu khang
viém (Yen va nnk., 1995), khang té bao ung thu (Dreosti va nnk., 1997), c6 kha ning
khang oxy hoa (Arora va nnk., 1998; Yokozawa va nnk., 2000), khang vi sinh vat
(Muramatsu va nnk., 1986; Kajiya va nnk., 2004; Taylor va nnk., 2005) va ha huyét ap
(Muramatsu va nnk., 1986). Cac hoat dong khang vi sinh vat cua tra da dugc dé xuat rat
lau nhung chua c6 nghién ctu cu thé cho dén dau thé ky 20, nhiéu nghién ctru da chi ra
cac catechin trong tra cho kha ning khang nhiéu ching vi khuan nhu Salmonella typhi,
Helicobacter pyroli, Bacillus subtilis, Staphylococcus aureus ...(Taylor va nnk., 2005;
Ha, 2006). Nhiing nghién ctru di sdu vao cac nhom hop chat catechin nhu ECG va
EGCG cho thay ching c6 hoat tinh khang khuan manh nhu kha ning khang MRSA va
khang cac chung khang sinh c¢6 vong B-lactam (Stapleton va nnk., 2004). Nghién ctu
tim hiéu co ché khang vi sinh vat cua céac catechin, nguoi ta phat hién cac catechin cé
kha ning pha hiy mang ngoai té bao cua vi khuan. EGCG va ECG 1a céc catechin
khang khuan manh do c6 kha ning gy ra hién tuong ngung két bang cach lién két tryc
tiép voi protein trén mang té bao. Nhiéu nghién ctru con chi ra rang thanh phan mang
ngoai té& bao vi khuan 1a nhan té quyét dinh kha niang khang EGCG cua vi khuan.
Peptidoglycan thugc mang ngoai cua té bao vi khuan c6 kha nang chan hoat dong diét
khuan ciia EGCG. Thanh té bao vi khuan gém 30-50 Iép peptidoglycan bao vé vi khudn
trude ap suat tham thdu. EGCG c6 kha ning lién két truc tiép véi peptidoglycan lam té
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bao bj déng tu ngin chin sy sinh tong hop cua vi khuan. Ngoai ra, catechin trong tra co
kha ning trc ché enzym c6 ngudn gdc tir vi sinh vat do c6 kha ning lién két véi cac phan
tir sinh hoc va gay ra hién tuong ngung két 1am mat hoat tinh ciia enzym (Caturla va
nnk., 2003; Taylor va nnk., 2005; Shen va nnk., 2013).

Du d& dugc nghién ctu nhidu trén thé gigi thé nhung hoat tinh khang khuan cua cac
giéng tra hién trong tai Viét Nam lai rat it dwoc quan tam, hién ¢ rat it cong bd khoa hoc vé
van dé nay, do do6 trong nghién ctru 1an nay, ching t6i danh gia kha niang khang vi sinh vat
ctia catechin chiét xuét tir 14 tra (gibng TB14) & ving tra Bao Loc, Lam Pong. Két qua cho
thdy catechin c6 kha ning khéng cic chung gram dwong nhu Staphylococus aureus,
Bacillus cereus, Rhodococus equi, Staphylococus aureus va cac chung gram am nhu
Escherichia coli, Citrobacter freundii, Proteus mirabils, Salmonella enterica. Nhin chung
thi catechin c¢6 kha nang khang vi sinh vat gram duong tot hon gram am.

2. Phuwong phap nghién ciru

Nguyén liéu, chiing vi sinh vit: L4 tra xanh dugc thu hai tai Bao Loc- Lam Pong.
Gidng tra dugc xac dinh 1a Camellia sinensis giéng TB14. L4 tra thu hai 1a cac 1a ¢ vi tri
tdm-1a 1-14 2 va 14 3. Sau khi thu hai 14 tra s& duoc tién hanh diét men polyphenol
oxidase (PPO) bﬁ“mg cach sao (nhi¢t do 95 - 100°C; thoi gian di€t men tur 5 dén 7 phut).
Tiép theo tra dugc sdy ¢ nhiét do 105°C trong thoi gian 30 dén 40 phut va dugc nghién
thanh bot min tao thanh bdt tra. Bot tra dugc bao quan trong bao bi kin, sach kho, tranh
anh sang va bao quan ¢ nhiét 46 4°C dé sir dung cho cac lan thi nghiém sau. Thong tin
vé chiing vi sinh vét str dung trong nghién ctru nay, duogc liét ké nhu trong bang 1

Bing 1. Danh sdch, nguon goc cdc ching vi sinh vit sir dung trong nghién ciru

Chiing Tén Chuén Nguon
Staphylococus aureus ATCC 6538 ATCC
Staphylococus aureus ATCC 25923 ATCC
Gram Duong Rhodococus equi ATCC 6939 ATCC
Listeria monocytogenes ATCC 13932 ATCC

Bacillus cereus Phan 1ap tir dét
Proteus mirabils ATCC 25933 ATCC
A Citrobacter freundii ATCC 8090 ATCC
Gram Am Salmonella enterica ATCC 14028 ATCC
Escherichia coli ATCC 8739 ATCC

Tdch chiét Catechin tir ld tra: Catechin duoc chiét xuit tir bot tra theo quy trinh
chuan hoa ctia cong ty Tea Solutions, Hara Office Inc., Nhat Ban (MATSUZAKI va
nnk., 1985) c6 mot vai cai tién cu thé nhu sau. Bot tra (10g) duoc hoa tan vao nudc va
gia nhiét & 80°C dé tang su tham thau vao té bao, cac thanh phén trong tra dugc hoa tan
vao nudc va khuéch tan ra khoi té bao. Sau d6 tién hanh dap miu 5 phat (InterSciense,
Phép) dé ting hiéu suat tach chiét. Tiép theo bd sung chloroform dé hoa tan cac chit
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khong phan cuc c6 trong tra nhu caffeine, lipids va chlorophyl. Sau khi loai phan 16p
chloroform tién hanh b sung ethyl acetate vao phan 16p nudc, ethyl acetate c6 kha ning
hoa tan catechin. Thu phéan 16p ethyl acetate, tién hanh dudi dung mdi & 40°C va dong
kho thu dugc bot catechin (0,61+ 0,05g).

Dinh lwong cdc thanh phén cé trong catechin bang phwong phdp HPLC: Céc
thanh phan trong Catechin dugc dinh luong bang phuong phap HPLC, str dung cac chit
chuin EGCG, EGC, ECG, EC (Sigma). Catechin dugc pha trong nuéc/ ethanol ( V:V =
1:1) loc qua mang loc 0.45um. Pha dong: dung dich A (Acetonitrile 0.2%) va dung dich
B (methanol 100%) dugc loc qua mang loc 0.45um. Hiéu chinh may HPLC cot C18
(4.0 x 150mm), thé tich tiém mau la 20ul, nhiét do 25°C. Gradients dung dich B (0-12
phut: 0-50%; 13-20 phit: 50-100%), toc d6 dong chay: 1.2 ml/phut, bude song 280nm.

Ching duge hoat hoa pha NaCl10.9% Duge liéu pha trong MHB theo day nong do thich hop

So Me.Farland 0.5

1-2. 108 CFU/ml

MHB
1-2. 106 CFU/ml

S50ul

[ U35°C+2, 20h

5 6 7 8 9 10 1"

1 2 3 4 12
A
B
LN\

30ul Resazurin 0,02%, 35°C £ 2,
30 phut

MIC

!

Trai cac ndng dd cao tir MIC trd Ién [én mditrrong Agar khdng chon loc (TSA, NA,...)

lu 35°C 42, qua dém

MBC nong d¢ khong c6 khuan lac moc

Hinh 1: So do xdc dinh néng dé tre ché t6i thiéu MIC va n5ng dé diét khuan
16i thiéu MBC

101



http://doi.org/10.37550/tdmu.V]S/2021.01.164

Phuwong phdp khuéch tin dia thach: Tac dong khang vi sinh vét cta catechin duoc
danh gia bang phuong phéap duc 16 thach (khuéch tan giéng thach): duoc ding dé khao sat
(Balouiri va nnk., 2016). Pha lodng vi khuan trong NaCl 0,85% sao cho mat do dat 1-2x10°
CFU/ml. Chuan bi ddy catechin & cac ndng d6 20mg/ml; 10mg/ml; 5mg/ml; 1mg/ml. Tién
hanh trai dich vi khuan trén méi truong thach Mueller Hinton Agar (MHA). Bom 50ul
mau & cac noéng do vao giéng thach (duong kinh 0,6 mm). U 37°C trong 16-18 tiéng. Po
duodng kinh vong vo khuan xuét hién xung quanh 15 thach. Pudng kinh vong v khuan (D-
d) dugc xac dinh bang duong kinh vong khang ngoai trir di dudng kinh 15 thach.

Xdc dinh nong dé irc ché t6i thieu MIC va néong dp diét khudn téi thiéu MBC:
Phuong phép pha lodng trong méi trudng long dugc thyuc hién dé xac dinh nong d6 thap
nhat ctia dich chiét catechin @c ché sy sinh trudng cua vi khuan (Balouiri va nnk,2016).
Nong d6 @e ché tdi thiéu MIC dugc xac dinh 13 nong do thap nhit cua catechin trong
day ndng do thir nghiém co thé &rc ché sy sinh trudng cua vi khuan (khong d6i mau chét
chi thi resazurin). Nong d¢ diét khuan téi thiéu (MBC) duoc xac dinh bang phuong
phap trai dia 1a ndng do thap nhat trong diy ndng do cua catechin c6 kha ning tiéu diét
toan bd vi khuan. Chi s6 MIC va MBC dugc thuc hién theo so do 1.

3. Két qua nghién ciru va thao luin
3.1. Két qud hoat tinh khdng khudn cia catechin bang phwong phdp do dwong
kinh vong vé khudn

Két qua danh gia so bo kha ning khang khuan cua catechin ddi véi cac chung vi
sinh vat thir nghiém thé hién ¢ bang 2 , bang 3, hinh 1 va hinh 2

Bdng 2. Két qua thir khd néing khdng vi sinh vt Gram (+) cua catechin

Puong kinh vong vo khuan (mm)

Chung vi sinh vat Nong d¢ catechin
20 mg/l 10 mg/ml 5 mg/ml
S. aureus 25923 13,73+ 2,8 11,36+ 2,12 8,57+1,71
S.aureus 6538 11,63+0,43 8,97+ 0,60 6,36+ 1,70
Rhodococus equi 8,52+1,23 5,59+ 0,53 2,53+0,74
Lis.monocytogenes 11,00+2,06 7,34+ 2,35 4,46+ 1,33
Bacillus cereus 11,23+1,3 8,82+ 1,12 6,04+ 1,48

Bdang 3. Két qud thir khd ndng khdng vi sinh vat Gram ( -) cua catechin

Puong kinh vong vo khuan (mm)

Chung vi sinh vat Nong d¢ catechin
100 mg/ml 50 mg/ml
Proteus mirabils 8,53+0,48 6,07+0,42
Citrobacter freundii 8,47+3,59 6,07+3,86
Salmonella enterica 6,45+0,43 4,13+0,09
Escherichia coli 5,83+0,60 3,63+0,49
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(1)+ ampicilin
(2)- Nwéc

(3) 20 mg/ml
(4) 10 mg/ml
(5) S mg/ml
(6) 1 mg/ml

- -
Hinh 2. Puong kinh vong vé khudn ¢ Vi sinh vat Gram (+)

(A) Staphylococus aureus 6538; (B) Bacillus cereus; (C) Rhodococus equi; (D) Staphylococus aureus
25923; (E) Lis.monocytogenes

(1)+ ampicilin
. (2)- Nwoc

(3) 100 mg/ml
' (4) 50 mg/ml
(5) 100 mg/ml
(6) 50 mg/ml

(A)E.coli;

(B) Citrobacter
(C) Proteus
(D) Salmonella

Hinh 3. Buong kinh vong vé khuan & vi sinh vt Gram (-)

Két qua duong kinh vong vo khuan cho thiy catechin c6 tac dong khang khuan
manh 1én ching vi khuan gram (+) nhu S. aureus 6538, S. aureus 25923, B. cereus, R.
equi. O ndng do catechin thir nghiém thap 1a Smg/ml duong kinh vong vo khuan di véi
cac ching vi khuan Gram (+) nhu S. aureus 25923 1a 8,57+1,71mm, S.aureus 6538 la
6,34+ 1,70mm, R. equi la 2,53+0,74mm, L. monocytogenes la 4,46+ 1,33mm va B. cereus
13 6,04+ 1,48mm. Tuy nhién hoat tinh khang khuan twong ddi yéu ddi véi cac chung vi
sinh vét gram (-) phai can nong d6 50mg/ml dé xuat hién vong vé khuan nhu E. coli 1a
3,63+£0,49mm, C. freundii 12 6,07+3,86mm; P. mirabils 1a 6,07+0,42mm, S. enterica la
4,13+0,09mm. Tir két qua dinh tinh so bd cho thiy catechin c6 kha nang khang cac ching
gram dwong va gram am thtr nghiém. Kha ning khang cac ching gram duong t6t hon cac
ching gram 4m. Tién hanh x4c dinh MIC cho tét ca cac chang vi khuan nghién ciu.
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3.2. Két qud khdo sdt nong dp téi thiéu trc ché vi sinh vit (MIC) va nong dp giy
chét toi thiéu

Két qua MIC cua cc ching vi khuin Gram (+) va Gram () thé hién ¢ hinh 3, 4
va bang 4,5.

Staphvlococus aureus 6538 Staphylococus aureus 25923

10 5 25 1250630313015078 - + 525 125 063 0313 015 078 - +

Bacillus cereus

25 125 063 0313 015 078 - +

17<;<»-*\

10 5 25 1.250.630.3130.15 0.78 - +

Hinh 4. Két qua MIC ciia cdc ching Gram +

Bdng 4. Két qud nong dé irc ché toi thiéu va nong dé gay chét toi thiéu cia cdc ching

Gram (+)
Chang Vi sinh vat Catechin Ampicillin
MIC MBC MIC

S. aureus 25923 0,15+0 mg/ml 0,63 mg/ml 0,16 pg/ml
S.aureus 6538 0,31+0 mg/ml 1,25 mg/mi 0,16 pg/ml
Rhodococus equi 0,52+ 0,23mg/ml 1,25 mg/ml > 25 png/ml
Listeria monocytogenes 0,150 mg/ml 0,63 mg/ml 0,78 pg/ml
Bacillus cereus 0,42+0,18 mg/ml 1,25 mg/ml 0,78 pg/ml

Théng qua két qua khao sat c¢6 thé nhan thdy ring MIC cua catechin déi véi cac
chung vi khuan gram am 1a Proteus mirabils va Citrobacter freundii 1a 0,78+0 mg/ml,
Salmonella enterica 1,56 + Omg/ml va E. coli cao hon la 4,17+1,8mg/ml. MIC cua cac
chang vi khuan Gram (+) thir nghiém thap hon nam trong khoang tir 0,15+0mg/ml dén
0,52+ 0,23mg/ml.
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Salmonella enterica

Citrobacter freundii

Escherichia coli

25 125 625313 1.56 078 039 - +
D " = o .“,'-\, a "/-

99,0,0,00009

999/000666

, Hinh 5. Két qua MIC ciia cdc chiing Gram () ,

Két qua duong kinh vong v khuan va nong do rc ché toi thiéu cho thay catechin
c6 tac dong khang khuan manh 1én chung vi khuan gram (+) va khang khuéan yéu dbi
Vv6i cac chang vi sinh vat gram (-). Két qua c6 thé giai thich boi sy khac nhau cua thanh
té bao gitra hai loai vi khuan gram (-) va vi khuan gram (+). Thanh té bao vi khuan gram
(+) gdm mat 16p Peptidoglycan day bao bén ngoai mang sinh chat (Plasma membrane).
Thanh té bao vi khuan gram (-) phirc tap hon vai l6p Peptidoglycan mong, cach mot 16p
khong gian chu chat (Periplasmic space) va téi 16p mang ngoai (Outer membrane) 13
phirc hop lipoprotein va lipopolysaccharide. Chinh cau trac nhidu 16p nay da bao vé té
bao vi khuan gram 4m trudc tac dong ciia catechin va khoang khong gian chu chét chia
doc to va enzyme c6 thé lam mét tac dung cta catechin trudc khi tac dung 1én mang
sinh chat. Ké qua nay ciing pht hop véi cac két qua cong bd trong (Fukai va nnk.,
1991; Kajiya va nnk., 2004; Taylor va nnk., 2005; Daglia, 2012), cho thiy cac catechin
tach chiét tir tra c6 kha ning {rc chat cac vi khuan gram (+) tot hon cac vi khuan gram
(-). Két qua nay phu hop voi nghién ctru cua Ikigai va cac cong su chirng minh hiéu qua
diét khuan ctia catechin 1a gdy tac dong va ton thuong mang té bao vi khuan va giai
thich dugc mot phan kha ning we ché vi khuan gram (-) yéu hon do sy hién dién 16p
lipopolysaccharide tich dién am (lIkigai va nnk., 1993). Ngoai ra, nghién clru cua
Okamoto va cic cong sy ciing chi ra ring catechin trong tra hoat dong nhu mot chat trc

ché d6i véi mot s6 enzyme quan trong ctia vi khuan nhu EGCG c¢6 hiéu qua tc ché
enzyme protein tyrosine phosphatase (PTPase) ctia vi khuan, glucosyltransferase
(Gtase) cua Streptococcus sobrinus 6715, cysteine proteinases (Arg-gingipain va
Lysgingipain) ctia Porphyromonas gingivalis, quan sat thiy co ché khang khudn c6 thé
xdy ra do phan ng oxy hoa tir catechin nhu EGCG tac dung véi oxy trong nudc tao
thanh H,0, tac dong 1én cu trac mang vi khuan(Okamoto va nnk., 2003).
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