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Title Phytochemistry and anti-Salmonella activity of the ripe fruits of Ardisia elliptica

Author Methin Phadungkit
Abstract

This ex;)er'irnent was designed, by dividing into two parts, to investigate in phytochemistry
and anti-Salmonella activity of the extracts from the ripe fruits of Ardisia elliptica Thunb. The former
part was aimed to study the effects of different solvents to be used in the extraction of the fruits of
Ardisia elliptica Thunb. The results demonstrated that the ethanolic extract gave highest yield and was
active against Salmonella spp. tested by disk diffusion method. The latter part was designed to study
the biological activity of the ethanolic extract. In this experiment, the extracts and the main pure
compounds isolated from the fruit extracts were tested for susceptibility against Salmonelia enteritidis
by broth dilution method. The results showed that the extracts gave the MIC values ranged from 2-4
mg/ml while the pure compounds gave 0.03-0.50 mg/ml. The meost active compound against
Salmonella was quercetin. The activity of the ethanolic extract against Salmonella enteritidis in vivo
was also performed. The 28-day-old 45 broiler chickens were divided into five groups by completely
randomized design. Each group consisted of 3 replicates with 3 chickens per replication. The
experimental animals were treated as follows: Each chicken was challenged with 1 x 10 ® cfu of
Salmonella enteritidis except the fifth group. The first group was fed with diet previously mixed with
the ethanolic extract at the concentration of 4 MIC (16 g/ kg feed). The second group was enforced
with 9 capsules containing 200 mg extract per capsule (1.8 g/day/chicken). The third group was a
control group, both the extract and antibiotic was not given. The fourth group, positive control group,
was given with enrofloxacin solution at a concentration of 50 ppm. The fifth group was a healthy
control group which Salmonella was not challenged. After 7 day of treatment, a chicken in the third
group was dead. All chickens were killed and the crops and caeca were removed. Each crop and
caecum with it content was subjected to enumerize on Salmonella recovering colonies. The results
demonstrated that the number of Salmonella colonics from crops and cacca were as follows :

The first group: 0.31 + 0.53 and 0.59 + 0.56, the second group : 3.51 + 1.69 and 9.13 + 2.38, the third
group : 13.16 + 3.47 and 39.82 + 4.69 colonies per g of crop and caecum, respectively. Nevertheless,

no Saimonella colony was detected in the fourth and the fifth group. The results also indicated that



the number of Salmonella colonies of the first and the second group was decreased significantly when
compared with the contrel group (P< 0.05) . The first group also contained significantly less
Salmonelia colonies than the second group (P< 0.05). In addition to this, the residue of the extract in
chicken meat was alsoe studied in the form of syringic acid by HPTLC. The results showed that very
low residue i.e. syringic acid was detected in the concentration of 73.20 + 12.42 ppb in the first group
and less than 45 ppb in the second group. From the above results, it could be concluded that the
ethanolic extract from the ripe fruits of 4. elliptica Thunb. has high potential for further development

as a feed additive for Salmoneila decontamination in poultry industry.



a3l

1 DT o ersesesesssrsnseseses s sstassenesssesanessssanessssssessseseesmaressreanssnanssnsasessenss |
@ o s e A = e
'Jﬁﬂf]'l]ﬂ'im!m3'3'5‘FI'Il‘Huﬂ13'JTDU................................................................................ 5

T L e T i R L T

B R

AFUNBMIITOUDZTOUIUBUUL oo 34
UTTITHNTU eorereeeereeeoeee s ssee e ssssesss s 58S sS85 1888 81500 36

01 0 N 39



inds
al 1 A A 1
e Tunaal (Salmonella) unundBonivaustunstuiuuniGondelsninvoss
7o o o ¢ o a o
wazwis1 Indovavisludaduaguyud (6) Saimonella wuldna lilTumuduemisvesdninary
¥ ¥
wilmdy $1 a1 vy daddsannn sauedadiln vaymuisadesssdeauldlasnisusing
{ ' 3 ¥ 1 4 e =
omsfidyelugn vistionnsfrsmudy We Samonetta 13275 Mns Tsnowadiudiy ( food
posioning) #o Salmonella Typhimurium U8 Salmonella Enteritidis (16) wazmyus Inanandust
YR { ] o o = = 1 o )
nindadlnnlyelign dueumgdigiditiimdenoves Tsanndn igauld
1 ¥
dmivludszmelne woh lsafifaendesialumian (Salmonellosis) anuiiuilaym
& o =% o e .
Srrgludmsnsuguiasgaamnssumssandaiiln 910715718908 WHO  Nation
W ]
Salmonella and Shigella Center WU §UAMSYOWHO Saimonella Enteritidis Huin Taainfile
q' J = -3 ar
N 1.33,2.98,9.54 and 16.98% 1T aLer. 1990, 1991, 1992 LAy 1993 MNEIAL LAZIINTTY
.qlvw 1 -y g =) oy s 1 1 f ¥ L 1
UTDIWUD MIAAUTD Salmonella W1910M5U3 Inandasuainn liymnhuvadsdwry Tuuas
a w W o e o 2 1 ed W . A4 v o od
adnAusinn 1ndua(ls) 251N 1IANNINUI F1sninnuvosuen ldanauazile o
&
TutlszineTnaluil a9 19992000 1Aun S Weltevreden and $. Virchow (8) Wonvniidawy
y 4 widd ¥
NNMIATIVN UGS Salmonella 117UHD InNdosInamaaea wun1sUwiowde Saimonella 64 72 %
] o ar ' ar 1 =y 4 P ] 1
naznnlsadoadmiumsaieenny 10 % vedlede  uas®lsns  fiwvvesldun S
»
Weltevreden, §. Muenchen Ua% S. Blockley (16) uaﬂmﬂﬁmmwuuwmﬁmﬁuqﬂmwﬁ’m{um
= (o o 1 [ 4 = -4
na  (NIAH) Idasaanlnddwmsnnnhsuluwamanavedne wudn  Infledads
o’ =y J [
Salmonella 1% $A5IMN5NY 1.7 % 1WAAAITOSalmonella 13.6 % BA5IN5A0 11.7 % (11) 90
3 s [ o 3 =) A .5' w o A o L3 dl.” ar o o o
Yoyadanarilnysems nsliuasmsiniuguitledainsenaaduainnilednd lasdinanu
=Y o o 1 L] lg aQr 1 o
waspundaduangaamnssuimuaineefewsinlunude Saimonellalufionnn 25 niu
27
] T N & J
oo S| o T = & 9 = F-1 [y
fagiuiinisonateviu werewiivzfnyuiedunisnsiezlesdumsdudioude
.3' o e gy ] T d? ao owooo a
x5 TwuamTuidedaitn T5ueiuauemsaivguiesia luuaa luniswiadainshes
4 - a ' o o & dawea w o
BUAUNNTUABLLTN IUNSHARIDY wumsneuaIRduduse luetmin lddoadadmariy

1 A a 1 i - = & \ 4 ¥ &
ptalsfan msfiduas ) hindsfiuedundiue FoznellgmiSeaudedovuazaisaniig



wnaadnda Hmoenisou B voynm 9

4 LY 1 3 o o - ' g ar
Tudodaivaniu  UnN3nueaas fane o uRIENo I INHIEIS 05T UaN A 19 lun 564

a1

s »
o g

oo I3 = ' o
VNI WNUATUAZHANAUNVINGITNNANTGNTIVTY  Salmonella  FUHITSMINNTH
< e 1 ]
unso 19un tactic acid, citric acid LQ% propionic acid @VINGW saponins, grapefruit seed extracts
"y : Ay . . . .
capsaicin UAE5NYVY flavonoids e ldun quercetin, morin, galangin, kaempherol 1% myricetin
(9,12, 13, 15, 22, 25,27, 29)
Yszmalnailulszmalinvaiou ganludoanumanmaionedanmw dvuglisw
- A \l < o o et Yy oa a
MaRvayu vsnamatgyda Tumamsuwndusy lna ayu Twshtiasswgaudfsufonavsiia
ﬂ. 0y s n’.r ¥ =l F Ed L] £ G = é H :;J
hilpuruiRtudusenneifa lsafoulis 1wy Satmonella TavRdmanduirsianiishiignd
o ' ¥ Y] o = ' 9
aand1 wazdgnladelulssmaing lasdnumzmengnumandvesidamenwudn duldvy
o r
wioaullian(gyl 5) gevszunm 14 wes ogluaed Myrsinaceae (17) wumnlunpeuldves
UszineIny uazdawylalunaodszne i Suids fuwe uvaurang ueedulaildy Tums
a ¥ ar :’ _— - :i.:l o e )
uwndnutuldwagaduduiuiesnvioimsvoudoiiild ) MinasfAnrdufivingwund
nnnnageuiuisunduluny mice Tnomsidmsadanawagnuesidame luanududu
<1 = o r a - o F & o
10 grkg mathauazSadhldtimis hinufsfnlsnfusedisla @) -atisnnnmisAnugnidiuga
=4 as =y oar 3 dy o e el 3 o '] M
¥ lavnisneaoumsaiasinuagnAasmmaagsuuaiissiine e lsaneadeluaumui
¥ L4
MTANPAINAINVINTVINTD Shigella itBE Salmonelia 18 (19) VINMFANYINIINGABIALIYDS
:;.a :fsd' J = ey " a A - . . .
ASANGNENMNTO Salmonella TUNAGANTINIAIVOIFITUOY HUNASTIAiEy AB syringic acid,
¥
demethoxybergenin, norbergenin HAY quercetin (18,24)  AeuUAITUTIAAI Wnzthesadin
o o q’: y 1 T o o ‘. o ald
AAIMA wmageugnssutude Saimonella Anvvosludad wudadlln lamsmnielugamy
= ] .; ) L ar ] ar P Vcs, -
nssuMswan Imio lnuihesadavnragnuosdudsnd mwauiue sy 1tasanulndlu
) » 3 »
sepzfowdon  (equszAnsamlunuiudaie  Seimorellzluma@uomisvesln  Bnvises
o w 1 ¥ 1 dya g
nareurnsandnfilumsndananagoiotsnubuiielndndis  minmsvnanesiiduSenes

¥
ansodszgnd IFayu v lugeamnssumsnaalniensld



nmirdnila HuwonninouMiveyam 3

Yoguszasniah
1. Yaguszasanah
» - » »
WORNMNONEMIMNTD Salmonella H13ANAVIAHAGANAINIE NaluvAANARDY
a &
unzludainaass
2. FagulazasAmms
2.1 AungAuIAl)
2.1.1 tiofnywavesmsanannragniainta lauldniesada Soxhlet
W et . . . . . ar g ] ar
UarMIANARILIT liquid-ligiud extraction 1nul¥dazarsuanaianu
af
2.1 AUONENWFININ
. P ¥ o
211 WeRnugniiviuie  Saimonella  vBIEITASAVINNAGNUDS
Waame #2075 disk diffusion method HALYIA Minimum inhibitory concentration (MIC) 484813
noongnF A203% broth dilution
- - oy g ar
212 eRnmuazalSouiougnsiube Samonella YOI TAALD
4
wagnRan e tunseimznuos Tdduaes lnile
- =¥ b A ¥ o oo
213 tHernmBmavesmsandaiis Idmsafnenwagniaimenly

z 1
RILYG)

auyAgIHYDIM IV
g o o A A
MIANYINNBOVOUTS Salmonella Tu'lniile

» ¥ » »
WelHeIA T Salmonella AU HHAABNISUTUYD Salmonella UANAIAY

HanAa 9z a5y
=g 1} = a o ] =y L 3
rav s Isedimuitlanad  ausoi luWauudumsiduasll luemswedlhnie

1 » » @
wonamsuitoudio Saimonelia Tugaamnssuniswdn e

VDLIUAVDINZIVY
1. ARUAIDEN AiB MAGNYDIRAIPIEN (drdisia elliptica Thunb.) nuluioungasSnou
2545 1 eauayw INsATTNUING umInedouriaa Inuuuamaiw 1. uasilyu
2. Fwshdni

= Alw c’: n‘_\iv 1 4?
MIRNEINEIVTNSD Salmonelta Tu'lrAiilp



momstnia FasmmisouTdTuoywa 4

2.1 msdaseh 3 ¥iia Hun
»
msananasnnaua luemside tn
AsananaINIAIUIs g Iualygo
U]ﬂﬁ%')u% enrofloxacin
» b4
2.1 aadsenu®d 1 via 1éun Msdudue Saimonella Enteritidis stat@dmatily
a 1 a a ' 5 a = &
S lalatveudo Salmonella NNTIINVIINAI0U1 D195 29nUS 1 Inlatlvesdouinuany

1 [y n‘: d.f = 3
M lumstutausolivios

FTBTAWBEADIUANIINIGINY
» kd
szoznafnyanuaiiuae 13 @ou A 1Rou NINYINY 2545 - NINGYINY 2546
= X 5 o &

AR NUINLAZONIA YD  Salmonella  Tuvnaoanaass  NAuSNEYINEAS

UHATIMRBUAAD
1 o e o n ow P -
nagevlulafivSinanvhiviie 0. lsouima v. anys Tudou o 2546

A5 TIANANNAULDFYANEAS W 1INIdouTiag

4 wwe
panaInes sy
' »
wavnmssuamundrad  awsoi ldReurdumshiduadlduomisvesinde

» 3 i - , ;
wonamIwitloudo Saimonella TugaaMnssUNTHAR TAIHD



renmsunlla Hunronnidoutdiveyya 5

A

unn 2

Yogpunsaiuasditduiumside

Faqyunsai
;ﬁﬁu\léﬁxﬁamnﬁa%ﬁﬁnmﬁef;
L. MIAnYISUNgIAT
2. msAnngNEMeEann
2.1 msmﬂauqﬁ?fm%fﬂ Salmonella luviaoanaans
2.2 msmmauqn%’ffs’hmga Salmonellau1Aiit

»
2.3 MIasmmsandieluiialn

= kY )
PIANM I IUNGNYLAY
msafawuing
1. AIDYNND
] oA i =Y =y 4 =
SPURAGNAIINA ( drdisia elliptica Thunb.) PAIUFIFNVE UMIINUGeuvaa
A - o
s.uATUTN WowmouTUNAY 2545

2. Amazaw

Petroleum ether, AR (Merck, Germany)
Chloreform, AR {(Merck, Germany)
Methanol, AR (Merck, Germany)

85 % Ethanol, cominercial grade (The Excise Department, Ministry of Finance,

Thailand)
Butanol, AR (Merck, Germany)
Hexane, AR (Merck, Germany)
Ethyl acetate, AR (Merck, Germany)

Water, distilled
3. Spray reagents
10 % Suifuric acid in ethanol for general detection

2 % Fermric chleride in ethanol for phenolic compound detection
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4. mM591999819133 1M (Reference standard)
Syringic acid (Fluka, Switzerland)
Ampicillin {Fluka, Switzerland)
5. '3?1‘911&14 Chromatography
Silica gel 60 F,,,, pre-coated on TLC aluminium sheets 20 x 20 cm, layer thickness 0.25
cm, Merck, Genn;ny
7. gunsafbu
ﬁgﬂﬂﬁﬂ Soxhlet apparatus
Rotary evaporator

Hot air oven

ﬂ'l‘iﬂﬂﬁﬂﬂﬁ]ﬂéﬁ‘{]uléﬂ Salmonella
1 o7 maaey
1%L§ﬂumigmmn nsuinninaas Mg nsznsmssugy ldun

S. Weltevreden DMST 10637
S. Thyphimurium ATTC (3311
S. Enteritidis DMST 8536
S, Blockley DMST 10639

2. aMsEsuToR Aoy
Mueller-Hinton agar {Fluka)
Mueller-Hinton broth (Fluka)
brilliant green agar (Fluka)
Salmonella and Shigella agar (Fluka)

3. Yaggunsaltu
Paper disk (6mm in diameter , Schleicher & Schuell)
Incubator A
Laminar atr flow

Autoclave
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Taoen - ampicillin, ciprofloxacin, kanamycin, nalidixic acid, trimethroprim,
co-trimoxazole
z . . .
709047 : chloramphenicol, sulfonamide LI8E tetracycline
6. U LYEN N1 lunsnaaes (NguAIUN )
enrofloxacin oral solution (Polypharm)
Y s 4 ar J
7. ownfvusenlFlumsasnuayiuge Sumoneila
XLT 4 agar (Fluka}
XLT 4 agar supplement (Fluka)
Peptone Water phosphate-buffered (Fluka)

Salmonella-Shigelia Agar (Fluka)
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1.1.2 lilitar stock solution RaUY disk ta1USunm 40 ul 9214 gisk Hanudiudu

g- on |d .
494 crude extract 1 10 mg/m] w2831 1lHa 19139 0 incubator
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- no activity
+ 6-9 mm

+ 4 >9-12 mm
+ot >12-15 mm
+t++ > 15-19 mm
+ o+t > 19 mm
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MU MICs veamsafaunzansuininuon]d 1au33 broth ditution techniques 1ab
danasnn3une Bany AL (100 FumsnageuiidonlfiRnmsmaingadinm anzindy
mens uinudvutine
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onmsnile W nernms couldiueyga 10
s afaRtgns susagonnmsnaneudav3s disk diffusion wazesuT M ia
annsuen e undhe stock solution #af}
111 duafafioongni
MIANINAFIUWUT msafafioongniimamenlaed? disk diffusion
wuiidiuﬁaanqﬁ’ﬁﬁa 1) ethanol extract 2) water soluble fraction 910 chloroform extract 3)
butanol fraction 3 ethanol extract e aFARc LA M IAT oMY stock solution 1T
Wudn 64 mg/ml fuh (n3sifdmasalazawlui Iazanly dimethylsulfoxide (DMSO)
sow udareuR ﬁaﬂyﬁ)zﬁ’mﬁﬂ'mﬂm’fnﬁwqmzﬁ DMSO itfin 10%)
112 wsuSgninuen’l]
wioasSqnsauenld  wiowdumsazarwhaih Tuaoududy 4
me/ml 11U stock solution Taemsinssu3Sidmiudiy 9o 1.1.1
12 mswioudefivenagey
Wido S Enteritidis DMST 8536 7180 indemz 18] (18-24 $2Tu9) wow
1%,{3111 Mueller-Hinton broth %111 incubated 'ﬁ 37 °C for 3 h ﬂ§UL‘§ﬂ1ﬁﬁﬂulﬁWﬁu Mc Farland
standard No. 0.5 (1syanas 1x10° cfwmd) 1@ ditue Tideiianududurlszanar 5 x10° cfwml
N 1.3 MSNAE0Y (9) | .
N WITU03 Bay AL uazagimsizdeadiunmnin | "
131 PIIMAADUMITUAAHD 193 0NH0eANARDIT sterile YARE 14 MaBA
132 litla 0.5 ml 483 Mueller Hinton broth (MHB) 84 1uynvinos
133 llamsasanSomisuiqns ieenaaeusin stock solution undun'ld
nndo 1.1 WWSwaeait 1 sdamaufidhdu
134 1Uin 0.5 ml vewvewsuenvaeai 1 ldmanadi 2 wenldididu uda
TWin 0.5 mi vosweskananasai 2 1Smasad 3
135 vmiloude 134 Tuwaq waea sudeasadt 12 w2 lllnveswsuan
naoad 12 791 0.5 ml
136 WndoiisionBonde 12 adliyanaeauniduvaai 14
137 thmooanansanvacaliuil gungd 37 °C Wuna 16-18h
138 WM MIC *!ﬁmﬂmwmq’fm’fuﬁauﬁqmmmsﬁi%’maeuﬁﬁ’ut‘?&ms

»
niyveudn 1d (vowmmuazla)
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a1t UTuwsveamsananoznamey omsidsarouazdTumanden g lunivaney

m
Tube The tes1 Solution MHB MHB from tnoculumn (ml) Final conc. Of the

No. (ral) (mD previous tube (ml) test solution {mg/mi)

l ] 0.5 | 0.5 0.0 0.5 16

2 0.0 j 0.5 0.5 0.5 L 8

3 0.0 0.5 0.5 0.5 j 4

4 0.0 0.5 0.5 0.5 2

5 0.0 0.5 Q.5 0.5

1
6 0.0 T 0.5 0.5 0.5 0.5
RE

7 0.0 0.5 0.5 0.5 0.25

8 0.0 0.5 0.5 Q.5 0.13 4‘

9 0,0 0.5 U 0.5 0.06 N

10 0.0 0.5 0.5 0.5 0.03
| o

11 0.0 0.5 0.5 0.5 0.02

12 J 0.0 0.5 0.5 0.5 0.01

13 f 0.0 0.5 0.0 Q.5 Positive control T

14 ‘ 0.0 0.5 ——] 0.0 0.0 Negative control j

dy X X
2. manaseugnidueanalunaalulanie

o A Ao o a = aras] Y ar o

Tdviimanaassfiviun anrisy §1q 2. awy§ Tasdtvaasslddaudasmiityes

Banhart uazeniy (26) uaz ldvoayaatimsnaaesludaiuas Idrunsoylidenauz
o 3 o o 'd -y o =Y = s W o A

rIsUNISHItLLazAuanIa 19 dn ) Ausndyeead iminudonian Soufosuds Tuiud 17
Y 2546

& - - M v <

TupounsNeans Uswaziduaunzdunoudaas lUil

2.1 AITINUNHAISNAABY

WAunniiuFmanss MuwnUNIINABNLUGYSARR (completely radomized

- ¥ ld
design) BATNTNASMUA (Fixed effect model) niivlnvendly 5 ndgu nguas 3 41 418z 3 @
;
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(nauh 3-4-5 Wunguarugu lauliiledudedfe wiiavosdude Salmonella Hiv InAu § 3
= 3 1
¥iin 1ALn
ar £y 0s 5 19 e oo o 1
- asafannragnidinm [duauasiuems Inivlinnwdudu 16 nfude
planiuomns
- asafasInwagnWAINITUsTY luusdga 200 mg/capsule
- ¥ v
- enrofloxacin el AlF@aq18 I ianudiudu 50 ppm
a4 d
22 mueiouisivenanoy
] w oo : " . o
%W 5. Enteriidis awiuinaon fldnndeimzialvy (1824 $2Tu9)
¥ » »
130D 1 Muelter-Hinton broth 1111 incubated i 37 °C for 3 h ﬂ‘“s’mﬁa“l.ﬁ'n‘qmmﬁu Mc
Farland standard No, 0.5 (521124 1 x10° cfw/m)
23 msnagoulula
| 4 ¥ »
231 witldile 01y 28 Yu eonifhu 5 ngu nguaz 391 der 3 @
»
232 Weoms wazhennlad ifunat 7 7 @iulddnduaninzuanden)
L3
233 wAInATY 7 W 1¥E0 Saimonella Enteritidis #3103 1 x 10° cuf ABA7
Tungui 1,2, uaz 3,4 (ondungu s)
¥
234 Sudewn ndwniFeunlaneaswd) JdInmsadaniakagaidimm
t
fatl
1 1:1' 3 ar =1 F= 1 [
nguh 1 Mo wauensada Tuvunadnfie 1.6 % wiw (4 1vog
MIC Hi 1R910n15MAEDY in vitro )
aqudi 2 Mamsawilnd uatloumsadaiiussyluundya AwTonld
V9 1.8 NN (9 uailea) 4T
o d a ' v A
naun 3 IWomsauded (naumauny - 185uEo )
) »
naufi 4 Womamlnd (nquaiunu - 185uide - 18fuenijiue)
| ¥
LuaLIAN enrofloxacin  werulutinih ldse Inluanududiu 50 ppm
» »
ngui 5 Iomsamind ( ngunsugu - lildsuise )

(]
»

Whanawianua 7 5u .
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235 deasy 7 Fu anlamongu  dmenszmiznln (crop)  uaz1ddu
' » »
{caecum) WA Feshmminuazir ldnsoduduuge Saimonella uazAmBURdIUBN TilAsI9
M1 E1IRNA
2.4 M3ATWUVIED Salmonella : Taumsszgndeinmsasisuaziuitves Xiong H
v
(28) f3u
¥ »
241  nszwzdn wie 1&au anlnuaards dundFaiwnin wasinundas s
n3u laganaradn sterile nasfgaldnizmnzdnnie ldduunnaziden
2.42  1HW 0.1 % buffered peptone water 45 ml aulidiu
243 Wenyazatwnds 2.4.2 91 1 mi @nadlu 0.1 % buffered peptone water
9 ml Tupson B lunasananss
244  W@1I820100IAU0 2.4.3 W1 | mlAURSTY 0.1 % buffered peptone water
o A
9 ml Asson 13 Tunavananes
245 Wesazananngs 24.2,24.3 0L 2.4.4 311 0.1 m! halaludamemis
13 ¥ . 1
1AuAYD (plate) Hil) xylose lysine tergitol 4 agar Tun3un' 13147 Tunsias plate
246 11 plate 91048 2.4.5 T gamgd 37 °cafhunan 18-20h
¥ ¥
247  asunaniueag plate 1sivimulnlafiveuts Salmonella vianualay
zg o 1 @ = o
Inlail vou¥e Saimoneila vlulnlaiidvuy fypdmssnmainlafl udrswmaiiudmoula
- ; 1] l'ly ar o %
Tafiveaudodormindunfuvesoivae
L. ] =) J = = o
248 110019909 1981 voude Samonella Waiunazrriavesdlsnd
1 » »
# guifismumsaonvoudolsnemsiiuiy auzdaumnesmans poaiaumiinndy e
Tl
o S iAo
2.5 nuiasamInintie Inioi lasametsandg
) o w a
nnnsAnmangandl wodh msiiluasnanvesasafafiy ethanol A
. . L= N . . o 3 & g w4 -:lz ar :‘:
syringic acid 99953991 syringic acid F90vanA e huiio 1 19 Felidunoudsil
» I
251 viwlelndwenvsiusazd s as@dos Fuibwindletdes 100
7150 U359 1y fask :
2.52 AU methanol 100ml asluunng flask
253 aulddhfuneswiidnnseaver dunai 15 i
254 N30380nTEAInses wdtuiaud 3000 souRpIR UM 5 W

255 idndwle szmolids udady MeoH Yiudsuas gavheldidu o
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2.6 NIATIMIAIANAINAIAGDS High Performance Thin Layer Chromatography
(BPTLC)
nsesaemasandte Tnoldinies HPTLC 1danmsdaut/aninituss Ramirez
woznz 26) laniiidesdfiRmanqund mndsundaiiede anzndrmansy aminurdy
ufinn antunouse
2.6.1 MIATHUTIININTF I
IASUNANTUIATT I syringic acid 801011 methanol IR amandudu 25
ppm
2,62 M3INEHgInGes HPTLC
@70019910%0 2.5.5 11111 spot UL TLC plates (10x20 mm) A0U1BE 5 UL
TaulHin3es Camag Linomat automsampler WOUAL spot @15AZAIWUD standard $1I 5
funne uues 2,4, 8, 16, 32 UL e IS syringic acid 0.05, 0.1, 0.2, 0.4, 0.8 {lg ¥
aeu (Lﬁl”ﬂﬁ'l calibration curve) i]‘lmfum plate W develop I glass chamber ﬁ?‘lﬁ solvent system ﬁ
Usenovday chloroform-ehty] acetate-methanol-glacial acetic acid ( 9:1:2:0.2) '-‘?Qﬂzlﬁu syringic
acid szuwnvnansaulumsaiaonmoels 18 RET 0.64 + 0.03 iy TLC # develop #821)
ilvue 1l nelu Camag TLC scanner M1 UV #nnmssnandu 280 nm Januile peak
uazdarinsmninsgn Taoldlusuny  Wincat ¥1Sutavesa1sanA (syringic acid residue)
Tugsazawao01s 1Irn5 LIRS N TUIUNN Wincat
2.6.3 MIASTIVABYITUATIZN (method validation)
2.6.3.1 accuracy
1975 spike-placebe recovery method Tasmisidn syringic acid 09
Tuiio lnfdss o bl s adaidena IWHS syringic acid 5,10,20,40 Mg 831ug7
otaiiolrgheteas 100 g ARy MnsafauazasIem syringic acid At ude 2.52

¥ ¥
udrmvanemaiiiu % recovery 1@ (Avianua 3 1)

A =y e
%recovery = FINIANIDMITAATIE x 100

iunmiduesunsguasly
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2.6.3.2 precision
a) intra-day precision
MSNIN syringic acid TAUNSIANAITNIATYIU syringic acid
avhuilo laidos Tao I e msafamaaman 185 syringic acid 5,10,20,40 pg aslu
Fethaidels 100 g MUY MM afauazAsIIN syringic acid a1u3t Tude 2.6.2 (3 cf;w) My
Tuiwdun ‘
b) inter-day precision
MIUTUIN syringic acid TAUMSIANAITNINTIN syringic acid
aeWluile lnfidoaTao g W ans adamdanten 195UT e syringic acid 5,10,20,40 ug aalu
Fothadioln 100 g MUFAY MIMITAALALATIIN syringic acid AWAT Tude 2.6.2 Y
#ou 3 A%e Suazaianedai 3 Su
2.6.3.3 limit of quantitation (L.OQ) W@ limit of detection (LOD)
#NISu101 syringic acid AnToe HPTLC ansonsieaeyld Tay
% standard syringic acid 4872 spot VY TLC TnolF)5uam Fududaus 200 ng W1 Lén 1
17309 Camag TLC scanner Ml UV Hamuenandy 280 nm m1u/5una syringic acid fivioufigai
w509m529m0 14 5709131581 Timit of detection (LOD) 131 standard syringic acid sl luidela
AiErhunsiosiwmsasaidimm Tasdurnarududy 400 ppb 8331 KAIMIAIDUTUY
fouiign fimmsodmanlfuosm accuracy 10z precision 1Hufivoniy udrswnumadiud:

limit of quantitation {LOQ)

o d v
MIAASITHVOYD
w g S Sy A ¢ A o = e
dmsudoyai ldnnmsnamougnidmdemalunamluliie hurlinsizideya
b g
MUSIAUAL
¥ P »
1. doya ( snnTnlofivosdo Saimonella ) INMSNATBUGNER LERY 1A Tuaa)
¥
Tulnidle
) LS ' = A .
1.1 shdoyan lhuwmAusde sasAndoauunasgu ‘
= P -y <4 - 'y
1.2 1hdoyai lAende lunaasumuydginIaelditmsims eiaamuns
Usmmaudn (One-way analysis of variance)
1.3 nnsnagounadalude 1.2 wuhifvddymeadftalSuudio

¥
ATIVUANAWNI WYV Duncan ’s new multiple ragne test FINTUIUIUSAINY
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2. woan 15 lums s zvdoya
and ' & ' 1
2.1 adanugw aundsunsaudouuuninsgm

»
2.2 vareulnolF T RmszdnunsUsumador Tnoldgesdail 20)

F = MS‘TI‘
MS,
P ' Andq da - . .
de  F umu madanlenesanly F-distribution
MS,  unu  aimdseounovesdimanes

MS, unu  midsEeunduveInuRRIANRTY

c'l = A e s oo = o b <4
2.3 LUE)F~|ﬁﬂ'l5‘ﬂﬁ’d'ﬂ‘Uﬁlllﬁlﬂ§11J1J‘L!Uﬂ'1ﬂfu1"l'Nﬁﬂﬂ%ﬁ‘lﬂlﬂ?ﬂﬂmﬂuﬂ’nmLﬂﬂ

, ¥ . ¥
A19UD4R IR HU3WEAIWITUBY Duncan ’s new multiple range test 190 1FgaAsil (1loNTwaudi

MIAU) (20)

SSRD = r,

1o SSR, WWH  Shortest significant range
T, WY Least significant studentized range

MS, umu  AImdsEsundsveInnuAaIAloY

a7 ouny Suaeirlungumaaes
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MINRINUALAD (1 Kg) atrdoiilosdrumios Soxhlet extraction apparatus 1agtd

gz lumsasaniud 9 uie petroleum ether (b.p. 60-80 °C) chloroform LaE 95 % ethanol
P

Amafan  chloroform M lAszmedvirazeaeliuds  udninnadaredwi®  liquid-ligiud

v 1
extraction (partition) 3¥M314 chlorofrom  FTUHIINAY FIUEHRAIL ethanol udnhwasadedy

¥ [
3% Jiquid-ligiud extraction 5¥¥1719 n-butanol AU INdu lANanisaiamunisie 2

o = o é o . Lo r ol N
M2 HATEINISANANAYNTAINTEN AIRT0STNA Soxhlet HAzTMIANAAIBADAITT liquid-

ligiud extraction (partition)

. f% yield of ANYNLVD extract/fraction 19
Extract/fraction Weight (g)
powdered drug
L - ) = [ P
MITEANATRT UTTTEHIOIULINPAN
petroleurn ether extract 38.6 3.86 2
ENDULENTUBDNN
L_ ¥
asanadiimia vila
chloroform extract 27.2 2.72
W & oa r - | ;F
r gsanaaniluule nilay
ethanol extract 2543 254
L__ ¥
. ar oo I -}
water soluble fraction from msaNeddIma  unandgu1idu
2.0 0.02
the chloroform extract DO
L
chloroform soluble fraction asanafimia
24,9 249
@m the chloroform extract
& ol g r r=} 1
water soluble fraction from AFANAFMUUNIT HUANIND I
142.4 14.24 o
the ethanolic extract HIUDAAA I butanol
butanolic  soluble  fraction msadaaiue uiledy
8s.1 8.51
from the ethanolic extract J




womndnls Huwmgurineuldivoynw 18

INNISANARIUATDI soxhlet AW petroleum ether (FITANINGATT non polar A ldpans

1 = s 4‘! d’l L] o W o 3 dy

WU waxs Miowanluiudug)  dimbeisadadie petroleum ether lUmamaunisduduie
' rea ‘-'-\{ 1 o o 1 = - :’

Salmoneila wui laifigns drumsanafan chloroform msanai Ideziidnyasidudtimanila

[ * ¥ " ¥

i % yield 9% lddge ooy mslFdnhazaiens 3 &1 wazdienrld partition sewireth

1 chloroform 9314 fraction 2 @IUAD water soluble fraction from the chloroform extract 1A%

- = ¥

chloroform soluble fraction from the chloroform extract ua:mnmsu11ﬂwﬁﬁauq1nﬁﬁ'1m§ﬂ

v . et o ar ¥ A 1 o

Salmonella Wiyt fraction USNOBNGNSA 1INMIANNINIIHGABINNVRIGITeRoUNTNUITISH

1 2 [

Hudnlsenoundnee fraction HAB syringic acid (1824) ®sadadiufl 3 Aswiswda

. 4 gy . Y A ) = &

ethanolic extract 914 % yield N INGA UAZIINNISNAXBUNNEANUIYD Salmonella WUITGNT 39

»
Thahesanafanann'ly paniton seMiretiuee butanol 1A fraction @03dIUAD water soluble
_ 4
fraction from the ethanolic extract 18% butanolic seluble fraction from the ethanolic extract 499719
= & 1 § Lo &4

MINATOVANTAIYD Salmonella WU fraction N 2 UnITLOUTS Salmonella 10R 9ANATIY

a1 o o ' . d’ 4 = 1

Wenouniilvesdidy 10 fraction T dusnifiemenssengnd uazvinmgns Tassadmuth

3 ¥
msmi'flumuﬂi:nawé’an fraction HAO syringic acid, quercetin, norbergenin U@

demethoxybergenin (18,24) Bty 1dagmsAinymangomaiiamgy 1,2

Wb
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The powder of ripe fruits

(1kg)

Extracted with Pet. ether, CHCY, , EIOH

Pel. ether soluble fraction CHCI, soluble fraction EtOH soluble fraction
(386g) (27.2g) (2543¢g)
water / CHC), water / n-BuOH
partition
Water soluble fraction CHCI, soluble fraction
(2.0g) (24.8g)
Syringic acid
water solubles fraction BuQH solubles fraction
(1424¢2) {85.1g)

Syringic acid, demethoxybergenin, norbergenin, quercetin

31 1 UM HARMIIDINKAGNAGIN AL 1T en IR0 fraction A199)
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Demethoxybergenin

Quercelin

U2 gaslesaiavesmsuTgminuon IenwagnWdanien (18,19)
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1. MINAXBUGNEI TS Salmoneila 10838 disk diffusion method
DINNITANANIUIN IANINHAGNASININT  (IKg) afindoiiosdunios  Soxhlet
exiraction apparatus  UA¥RIMS  partition  a3adamu TN Idnanuwdmuiatomsany,
¥
mangnund wdaniu ldhasatayneasaia(extracts) 18y fractions )P fraction TUasI9M7
' A St 1 \
NATBUONTA GO Salmonella 1At disk diffusion method (A15193) WU extracts/fractions 9
Q(
aanqmﬁﬂ ethanolic extract, water soluble fraction from chloroform extract 0¥ butanolic soluble
»
fraction from ethanolic extract INKHAMSISuEMTINYH MsafanneagaidInm i
P = =y & a o s & w o
azawvnean IgnFANuTe Samonella 939 Tunnag 15115 Feesanuasswgaiunisunng
& = £ r [ & f
wlne G ldnagnAdenmaniudiouty  Flsmouds  douwitsllaumguinieTnvoon
P aw ' o w < & i
(Salmonella Typhi } 0199 INHANTIINONU HI5AAACINGNEAUTHD Salmonella serotypes Ainulu
a o =
@) S. Enteritidis S. Weltevreden S. Typhimurium S Blockley 39819%iusz lomnilugaam
= oar LY. o 1 J (K] 1 o
n3suntswandal Tasmwizdaitinfineeny Saimonella maniloguosq athelsfin snwanis
= ar o ] . 1 oy . y @ a { 3 :
S8vaziitu extracts/fractions ieengni 198 1y extracts/fractions 7 1¥A I azmefinoud i
< Ao o ) o & .2 0
uansmseongniuvziluasiivs uaz' @i fractions RoengnTmaniu luvimsuonms
- IA q‘ :{ " 1
Taoldmatiania  chromatography Wemaseongusmmnaudluaumsanu i ungay

=
[§251]
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<y & ] 2 . Y
A58 3 ONBRVIBD Salmonella VDY extracts LAY fractions VINRBTAWAINTT

Extracts/fractions S Eemeritids | . Weltevreden | S, Typhimurium | S Blockley
DMST 8536 DMST 10637 ATTC 1331] DMST 10639
pet. ether extract - - - -
Choroform extrac_l + - - -
cthanolic extract ++ + + +
water seluble fraction from chloroform extract 4+ ++ + ++ 4+ + 4+
Butanolic soluble fraction from ethanolic exiract + + + + ++ ++
water soluble fraction from ethanolic extract + - - +
Ampicillin 10 pg /disk ++ o+ + + o+t 4+ 4 4+

' Fydnuninly - O Wlgnd , (9> 6-9 mm, (+ +)> 9-12 mm, (+ + +) >12-15 mm, (+ + + +) 15-19

mm, (+++ ++) > 19 mm ; ;FURIFUIND1IYD disk : 6 mm

Adnnududuroas1sain n3o fractions 7 10 mg/disk

i r
2. MIMA MICs vosa1sananazymsuIgnsniuenlalneds broth ditution methods

e ) 5 ﬂ‘:: . . .
ANANTIINYHUN extracts/fractions Hoongninnagey 1ae3s disk diffusion

WU'&Wﬁ‘)uﬁﬂﬂﬂQY\gaﬁﬂ 1) ethanol extract 2) water soluble fraction 10 chloroform extract 3)

E'S
butanol fraction 9IN ethanol extract MW7 extracts/fractions M@ THIMAgaUAM 1IvB3Tsada

#2071 broth dilution methods Wioui IMhasuTgniuen1d v maaeugniAnudo Satmonella

Enteritidis 9103590817904 78



