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Abstract

Growth inhibition of pathogenic bacteria causing enteric diseases and anti-free radical activity of propolis, royal Jelly

and Andrographis paniculata

Eiamthaworn K, Tragoolpua Y*

Introduction: Contamination of food by pathogenic bacteria causing enteric diseases results in diarrhea, nausea, vomiting and
gastroenteritis. Using synthetic drugs for treatment the diseases may cause antibiotic resistant bacteria. Thus, application of
natural extracts for treatment of pathogenic bacteria causing enteric diseases may be as an alternative choice for treatment of
diseases. Materials and Methods : Antibacterial and anti-free radical activities of propolis extract, royal jelly and Andrographis
paniculata extract were investigated in this study. Antibacteria activity was against tested Escherichia coli, Proteus valgalis,
Klebsella pneumoniae, Salmonella typhi, Shigella flexneri, Enterobacter aerogenes and Pseudomonas aeruginosa. Anti-free
radical activity was also determined by ABTS radical cation decolorization assay. Results : The extract of A. paniculata
showed highest activity on Sal. typhi, Shi. flexneri, Ent. aerogenes, P. vulgalis, Ps. aeruginosa and E. coli with minimal
bactericidal concentration (MBC) of 125 mg/ml. The highest antibacterial activity of propolis was observed after tested against
Shi. flexneri with MBC of 31.25 mg/ml. MBC of 31.25 mg/ml was observed after tested royal jelly with Shi. flexneri, K.
pneumonia and Ent. aerogenes. The highest antibacterial activity on Ps. aeruginosa was shown after treatment with
combination of A. paniculata extract and propolis extract. Moreover, Ps. aeruginosa and E. coli were inhibited with highest
activity after treatment with the combination of A. paniculata extract and royal jelly. Combination of propolis extract and royal
jelly, and combination of A. paniculata extract, propolis extract and royal jelly showed similar MBC on all bacteria tested. After
determination of anti-free radical activity by ABTS radical cation decolorization assay, propolis showed highest anti-free radical
activity followed by A. paniculata extract and royal jelly with trolox equivalent of, 13.41+ 2.02, 5.14 + 0.60 and 1.03 £+ 0.13
mgl/g of extract, respectively. Conclusion: All enteric bacteria tested were inhibited by the extract of A. paniculata with MBC
ranged from 125-250 mg/ml. The highest antibacterial activity of propolis was shown on Shi. flexneri with MBC 31.25 mg/ml.
The highest inhibition by royal jelly was observed on Shi. flexneri, K. pneumonia and Ent.aerogenes with MBC of 31.25
mg/ml. Moreover, inhibitory effects of combination of materials on bacteria were higher than non-combined materials.
Moreover, the highest anti-free radical activity was observed from propolis extract followed by A. paniculata extract and royal

jelly using ABTS radical cation decolorization assay.

Keyword : Andrographis paniculata, propolis, royal jelly, anti-bacterial, anti-free radical
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Sal. typhi 31.25 125 250 250 31.25 62.5
Shi. flexneri 62.5 125 31.25 31.25 31.25 31.25
K. pneumonia 62.5 250 125 250 31.25 31.25
Ent. aerogenes. 62.5 125 31.25 62.5 31.25 31.25
P. vulgalis 31.25 125 31.25 125 62.5 125
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Shi. flexneri 62.5/25 62.5/25 31.25/12.5 62.5/50 12.5/25 25/50 62.5/25/50 62.5/25/50
K.pneumonia 62.5/25 62.5/25 31.25/12.5 62.5/50 12.5/25 25/50 62.5/25/50 62.5/25/50
Ent.aerogenes 62.5/25 62.5/25 31.25/12.5 62.5/50 25/50 25/50 62.5/25/50 62.5/25/50
P. vulgalis 62.5/25 62.5/25 31.25/12.5 62.5/50 12.5/25 25/50 62.5/25/50 62.5/25/50
Ps.aeruginosa 31.25/12.5 31.25/12.5 15.6/6.25 31.25/25 12.5/25 25/50 62.5/25/50 62.5/25/50
E.coli 62.5/25 62.5/25 31.25/12.5 31.25/25 25/50 25/50 62.5/25/50 62.5/25/50
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49.17, 19.11 WRe 243.23

ANMNFUNUTITRINIAMNLTNTWVBY trolox AULYasLEAN

mg/ml MUSIAL LianN

siuauyadaszlden IC 5 189 trolox  1vi1AL 0.25 mg/ml

ntiuien IC 50 PRITNITNAFILUARZTAAT LT TN
ms@i’magga'ﬁaszLﬁamﬂsz?m%mwiumnﬂumwﬁu
auYNATTWUI msan”@mqluvl,wﬂ'mmwhs WA uaz
RIANALNIWOAR ﬁfi'm'ﬁﬁ'mawaﬁas:l,mﬁu 5.14, 1.03
W8z 5.14 TEAC mg/g TaI&1IRNA (mswﬁ 3)

g ' (2 a o o o a & § v A
M98 3 AN ICSOLLa:mn’ﬁ@]’ma‘%HaaEﬁ:"uE]\‘Im‘iaﬂ@ﬁquvLWSW’m:mUIﬁ a’]iaﬂﬂIW‘iwaaa T EARYNIAN] Lﬁaﬂﬂﬁaﬂ@?ﬂ?%

ABTS radical cation decolorization assay mg/g YDIFIIRNA

d1Inaday IC,, (mg/ml) TEAC (mg/g extract)
winzaolas 4917 £6.13 5.14 + 0.60
Twnads 1911 +2.47 13.41% 2.02
RS 243.23 + 28.08 1.03 +0.13
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andsrguani1IAnn

mMsnaseusussdouuafiionalsausiimszuy
NILAHEIATT miaﬂ”@aguvl,mﬁ'mzmUIasLﬁaﬁ']uﬂw@aau
AULUANLSEABlTAUSTIIZULNILA®EINIT WLINENTEN
mmsnﬂ"mfdmsw%mﬂau%ﬂﬁnmﬁﬂ lagannTeung
3 ”ﬂﬁuwudwmmn’"@a&guimﬁm:mﬂimmmimhl,%a
Lmﬂﬁﬁﬂﬁl,ﬂumm@gmmsﬁ'aaLﬁﬂ"l,@ﬁﬁmﬁmﬂ”umu?ﬁﬂﬁ
cholerae 6'13%\1

lausuNIngusLTa E. coli Waz Vibrio

awsﬁww”mlumsaanqw%fﬁa andrographolide wae
deoxyandrographolide sumInaassmsnannwuinilals
Winzaplaslunissnweinisresds Taslduannzane
Iaimiquﬂﬂgamm@ 500 mg 7N 6 faluadunm 2
INBIINNINBILFBANTN tetracycline (Putiyanun, 2003)
mian”@IWSwaﬁammmU”UU%L"E?anﬂ“nﬁm lag
S8 Shi. flexneri vlﬁaﬁq@ wenNiimsdnm wuinlw
Swaaﬁﬁﬂﬂﬁfﬁﬁuﬂﬁﬂ‘ﬂ%m‘ﬂladLL‘UﬂﬁL%U Staphylococcus
aureus, Streptococus  pyogenes, Corynebacterium
diphtheriae, Escherichia coli, Salmonella typhi, Salmonella
paratyphi Shigella flexneri, Staphylococcus aureus,
Pseudomonas Candida

Dobrowolsski et al., 1991; Sibel and Semiramis, 2005) Tn

aeruginosa  LLaY albicans
swadadgmant@lunisdulids (Amoros et al, 1994)
GWNITANLEL(Strehl et al., 1994; Wang et al., 1993) 614
2159 (Ikeno et al., 1991; Kimoto et al., 2001; Matsuno,
1995) uLBaT (Murad et al., 2002) Taawusnsfagy 1
flavonoids, aromatic acid, diterpenic acid LAz phenolic
compounds rl‘iJoI‘V\JS‘V\lfﬂﬁa(SibeI and Semiramis, 2005) Sﬁd
asmanitazdnnunandrsnuaiusiavasfossrinwn
swaﬁaﬁmmmmin’lumiﬂ'mfmqa%wmmmmﬁ@ foiusad
mahlwswasslUlgidnemisssy wazldlunisdasiulsn
1w dwdfAsonnseniay uaziulsnwina
uw’f&awnnﬂ'ufu%annﬁ's Taoduds Shi
flexneri, K. pneumonia W8 Ent.aerogenes vlﬁﬁﬁlqm Tag
fm%iuﬂ’]‘iguEJ%LL‘]JF]ﬁL%EJﬁ]:&J’ﬁ]’]ﬂﬁ’]S 2 whafinuluuuils
'léfui 10-hydroxy-2-decenoic acid figniHudInsasay
YRILUANILILRA8T%a LT Escherichia coli, Micrococcus
pyogenes (Barker et al., 1959) Streptococcus pyogenes,
Staphylococus aureus, Bacillus subtilis, Proteus vulgalis,

. o LA
Pseudomonas aeroginosa. LAZANTIOLA LT (royalisin) €3

a da o & A A a '
Lﬂua’]iﬂizLﬂ'ﬂIﬂS@lWﬂNE]‘VI‘EEIULIOLLU@Y]LEEJ‘JJ’]\‘]“E“H@ LD
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Bifidobacterium, Lactobacillus, Staphylococcus,
Leuconostoc cremoris, Clostridium W8s Corynebacterium
(Chantawannkul, 2002; Fujiwara et al., 1990) uaﬂmﬂﬁuu
HssnansndusilsavalauazlsausiSe(Banskota et

2001; Burdock, 1998)

al.,

Wahasananinzaslasuinaulwineds &1
aravmzanslasuaunuis Inswedanaunuis ssatann
nzanolosnannulwswodauasuuds wuindgnilunns
Susagauuafiiodniinsleameseufinensiianagoy
Yaftenaftesanangninssuiuassn sl anannii

mnmiﬂﬂaaqu%fé’ﬁuawaé‘aszﬁw?'ﬁ' ABTS
radical cation decolorization assay Wu31 Wui1 Iwsweda
ﬁqw%%mawaﬁm:mnﬁqm sa0an@a Wnzaelasuasua
s uamnﬂf:ﬁaﬁuﬁﬁ'uﬁﬁwnwsﬁnwwqw%%‘Tmawjaﬁaizmaa
ayuvlwﬂwmmﬂﬁ (Rafat et al., 2010)  lag¥ihnsana
lu 1% wazwa L‘ﬁaLﬂ'%ﬂtuLﬁﬂﬂﬂﬂﬁ%ﬂiﬁﬂuawaﬁai:
wudﬂud’mmaawaﬁnwﬁ%ﬁ%awaﬁm:"l,ﬁmﬂﬁq@ 88.13%
J09893NAadIwUBI U 86.87% UATEIBUBIENA 80.48 %
Tﬂﬂﬂﬂﬂumiﬂ"uf@agga\ﬁaiwawﬁwmmﬂma:ﬁ@h
@mﬂ”uﬂ%ﬁ%uagﬁuﬂ%mm phenolic compounds fiwylwue
RZFIUVBINT LauNITANBIANUFNWUTVBIUSU M total
contents of phenolics WAz anti-free radical Wu31 phenolic
compounds ﬁu'ﬂm‘nﬁmwrglumié’maggaﬁmz (Kamiloglu
et al., 2009) uanmﬂf:wmmﬂ%?mﬁma%aamwaaIw
TINORR LLa:uwﬁoﬂifuagﬁuﬂ%mm phenolic compound iy

(Buratti ef al., 2006)

asdwan1sdnun
nsnaReUgUsILTouUATiSoialsAUS Mz LY
NILABENANT msan‘"@mgﬂmsﬂm:mmIaiLﬁaﬁwmmaau
AULUATIIENalIALSI T ULNILAUDINNT WUTEN TN
mmsn{]’u{ieamﬂﬁzymaav%avlﬁnﬂmﬁ@ lasfidn  MBC
w149 125-250 HadnsNAoTaAANT FIUlNIWERFRINITD
SUSIEe Shi. flexneri "l@Tﬁ‘ﬁlfq@ lasfdidn MBC winnu 31.25
Jaansudadadans uasuulsmuNIasudTe Shi. flexneri,
K. pneumonia W8 Ent. aerogenes "L@Tﬁﬁq@ lasddMBC
Wiy 31.25 fadnsudeiadans WeissnasounInan
fo sssnavimzaslesunanlnsneds ssstavinzany
TaTHauBUAS  TWTWO RN AUBUAS LazFIRAANINZAY
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A A o X A . @

UINNga 3891108 Winzarolasuaznuislasdavinny

13.41, 5.14 uaz 1.03 TEAC mg/g TaIRIIENAANEAL
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