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ABSTRACT

In this study, gingers (Zingiber officinale Roscae.) were processed to two kinds of
product, i.e. ginger pickle from young ginger and ginger powder from mature ginger. The total
polyphenol content, the antiradical capacity as percentage of DPPH scavenging activity and the
antimicrobial activity of E.coli and Staph.aureus were examined in fresh gingers samples, during
processing and finished products. The commercial products of ginger pickle and ginger powder
were also examined and compared with the experimented products. The results revealed that the
total polyphenol content in mature ginger with and without peeling were 17.56 and 19.41 mg of
gallic acid / g dry basis, respectively and exhibiting a higher antiradical capacity than young
ginger. During being processed, the total polyphenol content and antiradical capacity (percentage
of DPPH scavenging activity) were found as follows: for ginger pickle, the total polyphenol
content decreased from 14.45 to 8.59 mg of gallic acid / g dry basis and the percentage of DPPH
scavenging activity decreased from 89.07 to 81.27%. For ginger powder, the total polyphenol
content increased from 17.56 to 45.41 mg of gallic acid / g dry basis, while the percentage of
DPPH scavenging activity was constant. It can be concluded that the process of ginger pickle
resulted in the higher losses of total polyphenol content and antiradical capacity than those of the
process of ginger powder. The examination was also carried out in the commercial products, the
three brands of ginger pickle contained the total polyphenol content in range of 8.59 - 24.59 mg
of gallic acid / g dry basis whereas the two brands of ginger powder contained 7.97 — 45.41 mg
of gallic acid / g dry basis. Moreover, the percentage of DPPH scavenging capacity in

commercial sample of ginger pickle was higher than that in ginger powder samples.
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For antimicrobial activity, the agar well diffusion method was adopted with the 2 — fold
serial concentration : 200, 100, 50, 25, 12.5 and 6.25 mg/ml. It was revealed that the extracts
from fresh ginger showed higher inhibitory effect on Staph. aureus than on E.coli. The minimum
inhibitory concentration (MIC) for Staph. aureus was 25 mg/ml whereas for E.coli was 100
mg/ml. When young ginger was processed to pickle, the antimicrobial activity of the extracts
from ginger samples decreased in the both microorganism. For example, the MIC for
Staph. aureus was shifted to 200 mg/ml while no inhibition sign for E.coli was observed. The
process of ginger powder showed the antimicrobial activity of Staph. aureus and E.coli more
effective than in the process of pickle. However, it can be concluded that the extracts from
ginger and its products could have a stronger effect of inhibitory on Staph. aureus than on E.coli.
Moreover, the extracts from ginger powder exhibited the strongest effect of antimicrobial

properties. The similar results were also found in the commercial products for both of ginger

powder and ginger pickle.
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2.3.1  W1IUNBNIZINME (Essential oil)
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iumsdmeyyadaseiiudauss udiioogluzil shogaol unz zingerone AuMUTARILOYYD
derszannd(Surh er al., 1998) wenvni luiusudmums gingiberol, zingiberene, gingediol,
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q' L o ar {
U 22 Tassadramadaegnieluveaniivaca) , dnuuzue oil cell MUT3Y oleoresin (b)
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dmtlsznou miran (%) MINA(%)
a3 1 laasa 11.0 60-70
T1lsau 25 9
sty 0.8 3-6
H3T9 Ca 20.0 *

p _ "

Fe 2.5 *
W 82 9-12
nnlo 2.1 3-8
INNIY 19 - *
v 11 0.02 *
Iy 12 0.04 *
Iy D4 - *
Y & 4.0 *
Incotinamide 0.8 *

N1 : AUNS (2542); Ganguly asAME (2003)
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OH
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: 6-,8-,10- Shogaol (n=4,6,8)
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OH
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CH2—CH72 —C—R

OCH3
OH

51 2.3 Tassadramaniivesmsisznounaniimulumsanannia

N1 :  Surh uazAmM ( 1998)
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2.8.1 mpgﬂaﬁ‘.lz (Free radical)
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Normal meiabohc | 20 , 21"
ProCesses ?

Noimal - l
plocosles
ﬂwl.l DNA e1c.
Key )
SO0 = superoxide
damutase

U0 2.4 anwdniuEsznheeyyadaszazsEUULBUADENFUAU TuT 19N

117 © Ward 182 Peter (1995) 914 1a0 7001 AaZWY3 (2542)
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msdueyyadaszing lnmsiauasil

R*+AH 4 RH+ A
RO*+ AH —__» ROH + A’
ROO' + AH 5 ROOH + A’
RR+A ___» RA
RO"+ A° ____» ROA

ROO" + A* —_» ROOA

nnauMsn  (1),2) uag (3) We AH Aemsdmueyyadaszmdninjiseny

NADMH

(1)
(2)
(3)
4)
(5)
(6)

“3 L\ A = ' a; L)
pYYADAIZAA A R -, RO LAz ROO ¥3 Tuanavesmseyyadaszezeylugii liades

tinvzudadianaseunnasi luanaaien  lusumem dinienmsidvauganazanuialng
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AeTTuMsN (4) (5) uag (6) (Wrajp3, 2547)
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1. A uoendaTulgugll (primary antioxidants)
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Method Wae Descriptive Screening Method (Tongson, 2005)

Endpoint Screening Method
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1. gradient plate

2. Agar and broth dilution susceptibility test

3. agar diffusion test
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2) Agar and broth dilution susceptibility test

¥ ¥

119 agar 1182 broth dilution susceptibility test HinanmMInAdeRAAIAAINY NA1 Ao

=y - 4 4 E R - A

msndeaminageuszgrivenaluemisifouse 19 ldanudududg mimiu 3ldiea

¥ ¥
Tuaemsnianududuszauaieg maii mondsmstnssdunannuyuvie ligu uaz

=

3
finge lufiwenTnuu agar udm MIC
3% agar dilution test MINADIMINATOVITYNIIDINANTUAMAUAIMTUE M
1 Er 1 = & § a o
HADUUAZNAIUULINEITD MIMTuTumzieuueshim Bidsevezaudemivamoiug
- a3 - . " 4 . ¥ - ¥
woamsenzldnawmeonuinld ilavldvialode (oop) lumsseweuasIviive
¥ » i
Uszana 1 x 10° Taladiga nimiwinde luiy Whina 24 nie 48 $2Tue sziiuwa
A a a - a - " a ' & a ok v & o ad ¥ oa A
duvernsgiisa InTatiiier wielunsguaasnmsiuligns lumsdudgaunis ded fAe
3 o o = n‘a‘ v a 4
aunsonadeuie lAvawmeiug lumsnadouieniudey ualideidefenansunlen
(contamination)'lﬁiw
ad " " = = ¥ 3 =) o @
7% broth dilution test @13NNATBVITAIBUANITNTUYBIMS Tasidonsauiludwy
1] 9 n’: = Af ar il Vet
dudwemismadlunasanaaes vmiudawizivenslunasanaassnina lao i
Usmauseisuau 5x10° Ialatimaea 1ldiw 24 ¥31ue dunannuyudidiednvasala
L " 3 ’ ~ é _ - o :
Tigunaasinyenives vy Fuilunsuassdalszdninmuesmsnaaeulunsiuds
»
MINTYVBUFDYAUNTH
& aa 3 - ﬂ aa - df A a ¥
%375 agar 10 broth dilution test | uIBnageuMIsIMaeseaveuelie 1Asumsmu
- o e o c\y ¥ "
YAUNTONUMIMMUANMIAUGA (endpoint in time) NMINAADUTUBINILIFONTT  minimum
' . »
inhibitory concentration (MIC)  iiluanudududigani lidosdunsdluinie 4 smslim
o @ o " [ " e ' v o _o_ w
$iianwves MIiC Nezuanareiuesn’lyl udumindtouaaziuszIidiiinannu’1d
) chly ¥y aad 40 q ¥q ¥ =2 =
doyan lavinnisnaaeud03siawrsonii i Idnsutemsesngnivesats
. ¥ Y ¢ ¥ ¢
nadeunineweunaiie ldmsiuligniuuududs (Bacteriostatic)n3naongniuuiiaiy

(Bactericidal)



20

-
s

2 ] a & G s .
MIMANMINTUVLIT M IgANTUHINSIYYOUYN® (minimal inhibitory concentration,
MIC) 1a¢ Broth dilution technique

A e [ o a = = ad a - a e
WhuisiofondnmsaamumaniguesgaunitlSumni  luasdugaunioni
anududueen 1o 2 - fold dilution AWdIWY 3 TinasanIUM (control) 1111 media 1113
3 = = o -; — = “ ' a a 3}:{
asdmaunss udningeinaaenludfinaiminzay ldasmsazawnnionlinany
Wuduae Tulsmaiohiu luiuigamgilunamsmua hindunannugu Anuyun
- J v 4 = ] o : - ~ " ﬂ‘y
Ravunaaliiriui  Weyaunidhigndudimsinig lasomiemsazawnmaiiigniam
a add v ¥ @ v o . - oA %v Y a
paunIdnnnududuiiug yedadu (break point) Ao szninRinMUdNINVRIMISHLAAIND
. td
Wumsazawladuannduduvesmsinansmailuaisazaiogu aiiiGondn minimal
A L ﬂ. o ~ — d'
inhibition concentration (MIC)#smanududumgavesouihululnsniudiodans Nawiso
w - = a - o . . 9 =1 ﬂ
dudansniguesgaunidlurasanaan (in viro) 14 Anududuvesmsuaawaiums
ar o @ ’ H ﬂ' " J o
armwladgaeaudsuteunsdnnududuvesmsiuanwailum Mic aulhinn
o ' ar ] 1 3 — 3 1 ;
uazuuoIMI U Movdamsiumwz Funaiiinie hifli¥enTyium uozgimnududui
v v " " »
qan hinsguiefeuhiniy (99.9% g minlddeinilumnnudududganainie
Ed
@uiluuuafiiso 59n71 minimal bactericidal concentration , MBC uagduiluiesisziGonn
1 ¥ L
minimal fungicidal concentration MFC) 111 1a# WnSsudsudivus MIC dnmsaeanm
b4 ¥
funie luiiuaesnnududu uaashmsadmiuiidnonimsinse uadmsanalifnenin
¥ ' [ 9 3 A o [ u’: - .-;
nawanududunaashasadmiudfnen e nemsfudamsnigyyoude
3) Agar diffusion method
9IRONANNISUNI FU(diffusion) TAUITAZAIBNADINIINATDUIZUNTVINYAI VA
11_'1 .515!0 way A - g(q‘iml a ool ¥ oy ¥
pon 11 Tuomsilddimamizideadeyaunsonlslunmsinszd  anududuvesmsam
a = J a ﬂ as [ tI s [ n’: Y 9 2 " a’ = -
yaunsdwmitludadiulavasanuszoene aaiuluanududuniissznuinveyaunio
» v
annsogndudansnsyay Taldvzdsing loula (inhibition zone) WAIINULATUNAIN
o A " ~ e ] - oo
Amua svnaduiuguinanuionalaildmiaiuiiodues venfennuamnsoves
9 = Lol o a’: -4 i (Y -
msdugaunsgnansadudaye ldumisuiiola uad liinaTeulanselouladiving
o ' o v I A . : Py o : = 3
1NN IR IMUAIZDDI UTOADY (resistance) AD  AITHUTONT lUMsTVTINITINT YYD AUYD
= o (=) = [ u’a o J [ e -
yaunidies wielilignslumsiudaiues uazvuaves Teulavziudunmauianunil
- . » ’ o J ] s L} ] o
NUNIN (physico — chemical properties) voamsudazdadalinalioasimsduriuaanu
aad e 4 o o 44 o o i am
i lAnaegduuuiuiueiiaueadansesdy (reservoir) naziiniGunyeisnisay
a o o o v oA o 2 a
dansessunld wu desesiunilunquasldnnmsmznguluemsiu udadumsazaw
'l ~ 1 =S - - n. o o J ’
ad 11azisen7% agar- well diffusion method tﬁ'masmsunﬂunszﬂmmnﬂaumﬂamsazmu

AOUINUUDINIT U 215001 agar- disc diffusion method F95095 Uil 0 Tans Luduemiiy



21

' [ % o gh:' o ! s
NIINTZUONILEINT 3% cup diffusion method Taovams lddaseafuiiunszadunay
4 n( - ar C'l o c:
seiiluiiomnnhetiaey ualumsasisaeugnisugasnuesmsanalddsesiuiiunqgu

Yy A 1w )
101292 IMHanauTanN

Descriptive Screening Method
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3) $ITENATO 1FU 1IMUFENINUAZABDINITNIA MIC 921iuUN1 agar dilution
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4) FUAVDIUINATOU 1FU AWINUNINTZIWY (diffuse) 11131141‘5311?!111]{111!9 WHIY

1%’ dilution test
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2.9.3 AN IBVEININIYVBAYOYAUNIHINYI
aw o a 9 =y = o a U s o feain ¥ = n.:
swumsItenuivmsdmgaunidludaesnui waaduainldnndaislugl
¥ e
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(Matins et al. 2001) Taommizigeyaunisnnerdesiuszuud 1&ngidudnmsihldina
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pIMsNeda Noutlo (Ganguly er al.2003) wazmsminiuneuszmouazmsaianINAall
wa 9 = = - o .. . A a A =y
AUTAMUMIINTYYOIRAUNTO (antimicrobial)  iHBInINAiimsszneuNuDalasmmIe
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Staph. aureus , C. albicus WQZ A. niger Taslivouuan3eUs3 (inhibition zone) Ao 15 ,18 ,33
- e o o Nw - s ar A
uaT 16.7 H0AwAs MUSIHY UONIINTITTITIBNUMIIN0VIoRYI (2546) 9 TAdNYIMA
v ¥ ¥
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F " d ¥ 1 4
pa lenusaiaadeld  uaznszauanududuveniniureuszmoNImwsEAUTAINID
MY Staph. aureus 831901 6 ¥2Tua
H [ a oA a = J Y [
lunsaindumsadalszansnmassmsananinissziusgnuilesonaiolszms
Aoy 19U FEmsana anhazawnly samsszauanududuvesasananaaey 1INN3
NAABIYDY Chandarana wazAmz (2005) Wivuisuitmsanamsnniwe Tasldinau
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¥ a a o o as
11 1035 agar disc diffusion uazldnnuduvesasananadey 1,000 ladniuAiaaans
" ar a da w 4 as c’: dy . . et
WU ARANNTIN AN AR 101eaNDa0d I 0TUBUYD E.coli Wz Salmonella typhi 1A@
Taoilvunannunteveslaula 9.00 Hadwasuaz 10.00 Jadans MWD dwmsana
Zrovimu i binaasralumsiudade Ecoli ndamnsadudaldinmeide  salmonella typhi
lﬁﬂ‘ﬁ’lfi’l Minimum Inhibitory Concentration (MIC) fumm'sﬁﬂﬁﬁ'wuaanaaaawmewa
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yaunsonadesriia IAwniiy 75 dadniu Aladdns wasadadani liannsami MIC
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1t
ar : o =, ar u: A' = - kY o
uenvnmsanauaziniuneuszMeNnTarIIaduduFeyaunidaien ldudads
¥ ¥ ¥
wunlnhUsaadaa NIt uduso A.niger, S.cerevisiae, Mycoderma spp. Waz L. acidophilus
n’: - o o n’: = 3 '
13&76(Ganguly et al.,2003) SIMITIAAVANTMNTOTUTIN NI YVOUFD E.coli TAIFUIAY
f19IN5109MYBY Leuschner 110¢ Zamparini(2002) WuNseravanszaunududy 1% e
v ¥ ¥ " "
iwmaassluomsmalrannsandusude Ecoli 1dnna1 7 ¥11us
v ¥ " ]
9IN51091UUDY Akoachere HazAME (2002) 7 IAANYINANITUSIVANITONND 15AN
a ¥y 1 A
wuluszuumaduniels  1dun 1¥e Staph. aureus, Steptococus pyogenes, Steptococus
preumoniae WA Haemophilus 1avldmiatannialaslddnhazarsueanesednuim
Minimum Inhibitory Concentration (MIC) 811423 0.0003 - 0.7 ‘lulasniwiindans uazm
Minimum Bactericidal Concentration (MBC) agi‘lmhq 0.1- 2.04 lulasniw/iianans
wonIINHdInYILTIWIUNTNeHa1ety  Aeanulseaninmmlumsouds
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2.10.1 1¥® Escherichia coli
¥ 1 » ¥

¥ E.coli \uuuanGenimy1dnaludu 1 Awdn nozerdvegludildvesnunas
w o A " VY oa et @ o 9y a - ar =a
datidoagu Taghineduase ualivemeiuinnelvifa lsanoiuszvumaduemisiy

v o ' o & 4 o q ¥a ¥
Auuazdal 1Auneewus EHEC EIEC ETEC uay EPEC #se19iiviiaeimsiiianes
Y ] ] " o’ - = - o d’
Woas9ptaguuse codhnimsiedeauaziiamsonieuvealon 1¥e E.coli wulaluganse

v . ¥ ¥

faaz wiewdnseialudsamlsndieg duiudaldidugdunididtenisdanisdm
ANIAYDINTHARA 17

%0 E.colitiununiisonogluassna  Enterobacteriaceaetiununiiizounsuay

. [ ¥ ¥ [
fanumziluus (A 2.5) mdeun1d wiyldanaluanzniisendinuuas lulieendiou
(facultative anaerobe) liHAAVADNIINATDUUATNUAH (catalase) 1nlati@NI1IU blood agar
¥
waeiid¥UWUU  MacConkey agar 190 E.coli 3mugaun3dsman Mesophillic bacteria
annsowsyldngamgll 7 - 50 eswmuraIFva QuUMYlNMINTaNReMINsYALTa fp
37 DamIYAIFud A1 pH MININZAUADNMITNIYBYITHIN 7 — 7.5 uaza1 pH MgANaNTo
a ¥ Y ' o P a - o dd o q¥a
winld iy 44 A1 Aw dganaunsaniyldfe 093 meRugiiidinalsaluszuy
¥
muauems  wield 4 ngu MUANENLANUIUNTIVOUFB(virulence properties) ANYME
» b

91M3 Y04 13AUaEMITUAUYD AT 1n9 (mucosa)voad 14 Aall
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4 =l o @ w ‘ ) =] a A lly '
gaziomnwlu 12 - 30 FTuemondsldsure Fludnusnifaiems ldguusnd
a ar 4
UnpAsziioimstszunm 2 diav
A 4 a 4
2) Enterotoxigenic E.coli (ETEC)uionanunsaadiauoume lsnenduauiisoon
(flu 297i@ AP heat labile toxin (LT) 118 heat stabile toxin(ST) 1au LT 921 1#itAne1ns
Fd
ptaquazlinmsuIn AnYuZeINSYe LT szadienunyninde lsneinanlsn uazgn
wioldngungil 60 eeruwadoa w10 WA dau ST nuanwdoulangungi
L
=1 o = Y ' 1 I~
100 earae W 15 wiR uaznunsa Mldinaeimsveslinduaiessiauiivaan
9 o ¥ ' ' ¥ H W 1A A A 9 =
o aunszviaiessietegunss soihni ua lifideanieyn Uaanewazerdon mnwy
:!’ = d’ o = ° 9 a P : (]
worilatl ludnusniiaervh Idifanms gadniediaguusald
3) Enteroinvasive E.coli (EIEC) ¥1linaoiminesiniianvazadiolsaia oo
Wuynimad eiidenlu 1aauis 114 nezerwwueimsentousudae
4) Enterohaemorrhagic E.coli (EHEC) 30819138071 Verotoxin producing Escherichia
¥ ¥ ¥
coli (VTEC) M 1¥ifialsngeeiszineediaguuss anuguussvoudemoiuti iiioann
@1U150HAA Shigella — like toxin I 1A Shigella — like toxin I M 1¥IRAMIONIEVVDIR 1
. s o Vo ¢ d A g A o Y
(haemorrhagic colitis) WIS IMadlia@eaua  InFaioaaaas 019 InnIZING
L ~ 4 w J CI’ & o -
flaanednauniolaneld 15 Indnid vy lunguil fie E.coli 0157:H7 Fanuludaiiman
[ oA o 9y a @ o -: d’ 4’. @ fe ]
1 anw e lifiwad Ididalsaludad aunsoaseanudedi lwiledatnruanudouls
~ ay - ar ' g { 1 :
digane luihwuAuuazinden Ecoli 0157:H7 uideimmnsonunsaldgeninde Ecoli
@ dA & a — ' 9 @ o P =
MeRufoug Femnsonigldn pH 25 eddes 5 ¥alus numsiaoiiguugil

v L
62.8 paruwarBod nazasowigyluanzinaild

" F4 3
3N 2.5 31579909%0 E.coli (a) , M3foudadiunsuauueai E.coli (b)

IR http://commtechlab.msu.edu/site/dlc {182 www.yosemile.org/naturenote/image/E.coli.ipg
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2.10.2 1%® Staphylococcus aureus
= = N . ' u ' o
Staph. aureus Li'lmmﬂmﬁu‘luﬂqu Micrococaceae ZﬂiNﬂﬂll (cocci) Lﬁumqwﬂmq
- -] @ ﬂ - ﬂ ' 5 v A oA ' a =
Uszaina 1 lulaswes imsdaGosdaiiuguiaiiunguadiesaianionisequ aadunsu
4 ' Sy A P a & { '
YN (gram positive) (3112.6) higdraales Limdeun mwisonigyldvaluntiomeuazl
¥ ¥
fioma aunsaldihmadmiumaniyldvarsyiia vennaiidiannsoniyldluanie
nindegeds 10% wazasaadweulmilanla Tus@ed uaz muiidioa 14 venvnil
] ¥ ¥ [
fansanudenagninmedisanuiou uazegluanminds nie Aw M 188 dhuven
¥
aunsonyldmuimis Insaayn e Amiwesauuazdad Aomgiidainhinisnide
q’ d’ a e o & A’ [ U a a o ] d’ﬂ ng a
wuyoil lundnduaioms  Fadwsronudedinanlundaiuy  siedtruneumInin
= & o o 3 d’d as y-;
omsiimsiudleunnmsduiavesdisznoves  Aromaiivainldide Swaph. aureus
a0 d’d ar ] - df [ ' A 1 9
iy Ayiitedtquanazdiuyanaveansnanomis wedwnaruiiodudleuluemisudy
_ 4 1 - é
tramnsoniyluems14a selimsadnasnison wumelinendu (enterotoxin) ¥9a13

d ¥
dananiidumsinuanuiouldd duamgmsinalsaemisduisiuduiTan 14

(b)

H . 4 B i ¥
31 2.6 315199090 Staph. aureus (a) , M3BOURATUNIUAVYOUFD Staph. aureus(b)

i :www.hpa.org.uk./../images/staph_aureus.jpg L& www.microscopycosulting.com/main.html
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v 9 Vv o - ar v o
auude —vouth dunedies davdadihs
» »
dmlsznovtanns 1AuA 19 65%, 11118 8%, 111 24%!1a2 NIA 3%
d =3 o - [ - "
2) ymniol wanlae yminsel ey 52 262 aunluule - dioam
dwaluidies dunoiies Taniavugil
¥
dulsznovdaans 1Aun 39 40% 1NAD 4.9%, 1A 3%, NTA 0.3%,
¥
Az 51%
J a oo J o ¢: - ] o
3) a0IHY Wanlay UTEN aBINY INSINAAY YDy 825/518 auulszgna
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daulsznoviisnes hiszysiwazidua
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a - a o =) [4 o o o @ - "
1) Jwsu winlaw V5EM 18An Newes dallsand $ida Moy 77/168
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3.2.1 Ethanol 95% Merck , Germany
3.2.2 Sodium carbonate Merck , Germany

3.2.3  Gallic acid Sigma , USA
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3.4

3.2.4  Folin - Ciocalteu reagent (FCR)

3.2.5 22— diphynyl — 1 — picryhydrazyl (DPPH)
S A

211131084190

3.3.1 Mueller Hinton agar (MHA)

3.3.2 Mueller Hinton broth (MHB)

9 = SR 5 4%
#191HYA¥N (Antibiotic)

& a = d
3.5 1egaunsiy

3.6

3.7

Sigma ,USA
Sigma,USA

Merck , Germany

Merck , Germany

Chloramphenicol Oxiod ,UK.
3.5.1 Escherichia coli JM109
3.5.2  Staphylococcus aureus ATCC 12600
¢ 4 A
Qﬂﬂimunzmimuﬂumsmaaa
3.6.1 Spectrophotometer22 Labomed , USA

3.6.2 Vacuum rotary evaporator
3.6.3 Hot air oven

3.6.4 Tray dryer

Memmert , Germany

Memmert, Germany

3.6.5 Blender Molenex, Germany
3.6.6  Shaker GFL, Germany
3.6.7 Cork borrer Japan

3.6.8 Autoclave

Tomy SS -325, Japan

3.69 9 laminar flow ABS 1200A, UK.
d
3.6.10 Pj ULYD Memmert, Germany
a
aoIuNNAasd

Rotavapor Buchi R-114 ,Switzerland

W09 [UANITNIAIFIQATINAITNDINIT IATINITAUSYATINNITTUNYAS
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ARARIUNTZATINATBNUDS 1 9INMIUILIMUAINIAZAI0BONAIUIAT DITLINULU UTYRININ
P a - o o o =
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3.8.5 5 uanzvilSnamsdszneulnavueanivun
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m3dnsizdlsuamsdiznonIndfusanimuae 193 5nAauasnInIsns v
Taw Yildirim tazamz(2001) Tasasdszneu Inavlueaseinljiseriu Folin - Ciocalteu 14
a9y - o’ a & - - - 5 = ﬂ
msiszneusdeumiiiudgandunasinnuenadu 730 nluwes ldnsaunadmilu
msdsznoy Inarueaunasgiu
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%msﬁm‘fe(lnlﬁbiﬁon) = [l-(A ! A w,)} x100
= {1—(0.173/0.901 J x 100
= 80.79
ANTRANTUUTIVOIAIDGN (A Wﬁ%ﬁ‘ﬁﬂ%@ﬁ 2=0.179
= [1{0.179/0.901] x 100
= 80.13
AINITAANDIUUAIVDIAIDEN (A mp,c)‘ﬁ’jﬂ'!ﬁﬂ%’ﬂﬁ 3=0.174
= [ l-(0.174/0.90i] x 100
= 80.68
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Mueller Hinton agar (MHA)

Beef infusion 4.00 N3V
Casein hydrolysate 17.50 N3y
Starch 1.50 NIy
Agar 15.00 N5y
yhna 1.00 ans
Final pH 7.410.20
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Mueller Hinton broth (MHB

Beef infusion 4.00 N3y
Casein hydrolysate 17.50 n3u
Starch 1.50 N3y
Yhndu 1.00 an3
Final pH 7.40 £0.20
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Peptone water

Peptone 10.00 N3N
¥ '
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a 1 A’ 3 dad o a u‘1 a e da =
MTEN 31 ANNNUYU ﬂ?'lﬂl'ﬂuﬂiﬂﬂ']‘l (pH)llﬂSlﬂﬂi!‘ﬂUﬂUiﬂ‘li UHARNTHNUIADAULAS U

Wl

ERLIAR AMUFY (%) pH brix (%)

VIA0

HUIuA 81.70 + 0.06 286+0.18 2220% 001

ymnsel 89.61 1 0.05 362004  620%0.01
2

ADIHY 92.45 1+ 0.21 3.86 £ 0.07 4.00 +0.00

VIADINADDI 73.46 +0.10 327+0.18  26.0010.20

VK

U 8.251+0.04 * *

AN 1 7311 0.15 * *

VININADDY 7.9710.50 * *
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