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Abstract

Microorganism is one of the major causes of deterioration in orange juice
products. The microbial stability of orange juice was studied by using a combination of
mild heat and aqueous extract of ginger. From studying the effect of heating temperature
and time to orange juice at either 40, 45, 50, 55, 60, 65 or 70 °C for either 10 or 15 min, it
was shown that heating orange juice at 50 °C for 10 min was optimium condition that
affected in reduction of yeast and bacterial populations with flavor acceptance and had
minimal change of physico-chemical quality. The optimum concentration of an aqueous
4extract of ginger for growth inhibition of spoilage microorganisms and the acceptibility of
orange juice were studied by adding extract concentrations at 0, 5, 10, 15, 20 and 25 %
(v/iv). The result showed that 10 % of ginger extract was the optimium concentration
because it reduced microbial populations but also produced the product with
acceptance from panelists. Both of heating orange juice at 50 °C for 10 min and
supplementing with 10% ginger extract for microbial stability was studied. It was found
that the processed orange juice had shelf life for 4 days at room temperature whereas
fresh orange juice had shelf life for 1 day.The quality of processed orange juice stored at
4°C, 10 °C and room temperature for 14 days was evaluated. It was found that yeast
1.2x10° CFU/ml and bacteria less than 10 CFU/m! were detected in processed orange
juice stored at 10 °C, but they were undetected in orange juice stored at 4 °C. Chemical
parameters such as pH, total soluble solid and titrable acidity did not showed any
significant change during storage at 4°C and 10 °C for 14 days. Ascorbic acid breakdown
and browning in processed orange juice were observed at all investigated temperatures

and increased when storage temperature and time increased.
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(citric acid)

SEED
| — VASCULAR BUNDLES

FLAVEDO (EPICARP)
Essential oils and pigments

JUICE VESICLES
Sugars, acids, lipids, phenolics,
flavencids, vitamins and minerals

CARPEL {ENDOCARP}

CENTRAL AXIS

ALBEDO (MESOCARP)

CARPELAR MEMBRANES
Cellulose, hemicellulose, lignin,
pectins, phendlics, ftavonoids
and limonoids
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protein%"@ﬂaz 25 — 30 flucalcium pectate¥atiaz 25-30 uaziily protopectin fasiaz15
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Twﬁn’]LLﬂﬂmIﬁ‘Luﬂ (polygalacturonase )(Baker Wax Bruemmer, 1972) uﬂnmnﬁ’u Castaldo
uarAmE (1991) 1é’ﬁannﬁ?ﬂ@qﬁunqsqzyLﬁﬂmqmjuluﬁqﬁuimﬂl%mmﬁmﬁiﬁ’mnNa?ﬁ'ﬁ
Feindn Proteic inhibitor Fuflugnsdhidenisinenuaasenlninefueamens

Goodner UazAMY (1999) 1ﬁﬁnmmmmﬁwmﬁﬁmm‘imalﬁnsxmumsmmﬁu
49 (High pressure) wurj'@'ﬂ%mmﬁuzﬁq‘%mmﬂ%wuqmmmm:mumsmu‘%uﬁ'qﬁ
UszBvinmlunisilesiunsgaydenningu Tnefin1sldmnadi 700 Mpa wazldszazioan 1
W mma‘nLﬁué’nmﬁﬁumﬂlﬁ’qmugﬁLLﬂﬂLﬁulril’ 90§14 uenANt Arreola. LAz
(1991)‘Lﬁ’ﬁnmmsﬁuéﬂm?ﬁNqummtaulﬁnu’mﬂﬁumammm‘tuﬁqﬁ’mima’bﬁ”?x%ms
Supercritical carbondioxide %qqqnsmm?'nmmumw’]’mﬂsxmwﬁuﬁawudq@mmwmaéw”']u

14 ' H v )
SuazAugursanduildiintg supercritical carbondioxide RRnuAARNITINENTIE

} 74
tinun1s 14980154
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< a ¥
malasunlasduaznfusauastiinalal
a o o a o a d' d‘ 9 <~ g 4” o G
nasAuriamsuaetiadniiansldsudidudnduvieaauinauiananefug
umaluszudnanszusunisudauazniafivinmduiiewnainnisifiad iseviauuuiisl
wulniuazlifivenlsd (enzymatic and nonenzymatic browning) naiaUgRTENAINa98

[ % ]

o = o &y = af v
AMNATATYFEANINEIMNT TaenaviniamsiinunnaaurTeiaaadls
Ujisennisfiadimauuylidldieulsn (Maillard reaction) naulasw@iilunannan
Ujisemjaniusiia (carbonyl group) uwazuyjeriluiifhvdasy dnirllgniafiauiadinma
TBAUNAUBLAY (melanoidin) Tamaiinlfisentiiunsdndpeagniafivaeniuals wen
niimaiiaduinsenaduranianiadenaseranimaeaieiaainnsaueanaiin
(ascorbic acid) gnaandladliilunseslalnsueanasiln (dehydroascorbic. acid) w&ava
Ansenmn vilulaansdn Angent $# (Maillard reaction) (Sapers,
Ujnseniunsaeciluldats@umalaen§izenmaania (Mailard reaction) (S 1993)
nafiadiinannfiFsuuulilieulsiuenanasiniiadalifesnsuddadenaly
Waniaeanse sl nanesiiluaaily (essential amino acids) 3fiud  (ascorbic
acid) Jusu LLa:mnﬁm%ﬂﬁmﬂLmu“lai‘lﬁmu‘lmﬂ@uﬁmfﬁumﬁ@ﬂLﬁmlm‘ﬂumﬁumﬁ
Usenauidy msr’ﬁ’\aﬁummmﬂﬁmﬂﬁﬁ?mmamﬁ‘m Wsanalud  admdlunseang  (pH)
20NT1aU aazgamgilunsiuinm Wusy
1 H v v !
lnevirlunisifanisulfeuindimmareninalinsznadn  Wuwssiaannisiden
aavadmiuanbildfiaandjfureantinduieanisilfauudawuuiasfstuiles
WAaTAI9 (reducing sugar) waznsaaziilu (amino acid) Twina liiuasiina vl Aaind
¥ . 1 1% a i a -3
A (brown pigment). sananiinisligamnigauazinamidlunssuounisudaniiuiud
arailugmgdnmihliifianisuwdsudioaa 1éfinsmmaawdns furfuraldehyde daifhiansdi
Nasnnsdenaseresianiing  Wdinsneninldaudinmauaransssnaufisse |y
° [y a d’ o’ a [ 9 o« 1 a aaa d‘ g
manAsueiaduinnulunandusinewialjieuasudiinia
daunisiianisilfeuduiniatiiaainljiteteandinduiniinaineandiawdi
] g v d’ < a t-ﬂl A 1A < :’ v A a
avarweg luinalineuiazgnusspidesandiauiivdeatiFunmileiinalfvieanaiin
aneandiaudrliluniurussqlusswinansdadisanisnisduinueeseandiaudnlolu
dl a d’ a aaa a o'/ al ] d. AI
mauzussniihumangsin Jansialjiteieentinduasinasenisfouulasfuasnausa

(off-flavor) w9t s lal (Hicks, 1990)

41886



18

Rojas uaz Gerschenson (1997) #Anmninidenasigsninsauaanaiialutinaals

¥

dududman kiwifruit wudinin@enasisvesnsaueaneiaaunsaiiniustnesiniad
gumgies Teflnainldifadiinaluszuinmafuineuasnisinnisidenaaiasesnss

waanedalulnaliansafasuluaniiciiflvielieendiauildnia i a4l

nszuaunsulsstaniwing Tmﬂﬁmnﬁ@mmﬂmmnimmﬂ@ﬁmmzmﬂﬁmﬂﬁﬁ?m%ﬁw

]
o

mmnﬂu"ﬁmﬁ@mmLﬂunsm-ﬁimﬁﬁumm 3.5-5.0 ma‘lﬁ”mmqﬂﬂﬁmm ALLA luaN122 3

amAnsidenaaaasnsaueapeinazuliedwdigfinglaa

annaNludna iR nAgnsengdn (asfiy, 2534)
ualifidnagluitnnsnaduaziiarsfilisssn fusaflsznavatmussmmi afhy

aslszney 2 allnfe a1sdsznauvihlauass (flavonoid) wazarsdszneudluuess

(limonoid)

v oS o

¥ (] v
wirAuluasUsznauralavessudni i saandatuinfianlugaunlaanduly

U q

o

(albedo) TaIRINIARAIUGIRN (uice sac) et nenszifluguanidawivetnielunduda
(segment membrane)

assznavdluuesiueyiusaaclasmesthi (riterpene derivative) finwwlufia
moznadufioma 20 alin wififes 4 sfavituildeanie 3y (limonin) TudAw
(nomillin) BuaUAY (ichangin)uaznsalulaiaA (nomilinic acid) Wilan =t BuuasTuS Ruiyin
i lunnslsedas muﬁLLmuauLm:nsmiuﬁﬁﬁﬂﬁuﬁ@ﬂ"lmﬁmmﬁﬁf@ﬂmn

alufunuunnludoudendaly Taeazaelugudtuluien 1839 uamlaw (imonoate
Aing lactone) Fauuansiod (precursor)ﬂlﬂqatmﬁuﬁ‘lﬂﬁ?mmLLﬁiQZLﬂﬁlﬂuiﬂLﬂuaiuﬁu
dlegnnszAunnuteunazieulniatutuen #3¢ uanlm lalasas (imonoate D-ring

v

1 ¥ ]
lactone hydrolase) (Hasegawa waz Maier, 1983) %Qﬁ@ﬂiuLﬁ@Lﬁaﬁu
Tufdunuafusnlnemsatmanugadunazidsanay Wravnilugasineedly

i wunnludowaen (peel) uaznilsrasnavdy
anslifsaandoulunjazagmunl@enduly wlnfuduussuda Fatuddaniten
) ,
dudele anslivasndaulunjargnadpeentilfuiden widuasdunldesussny nsuan

] ) L4
luszdugpamnssuinlditenufantanldarsaranesing Miedtasily Finsmaniiasly
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dndunisaan TnadnRAtluinduiusedu 700 daulududan (opm) uavaluiiy 8-12 dou

Tudugdau avldsaanndi3lnadanlsl (Chandler uazaniy, 1968)

U

a addoqg va a g ¥ Y
aunzEn lninansidauderasinaldinssnads
4 ¥ o < [~ ) ) 9 ° o all £ ¥ o o a
Wasnntwaldlaialudanudunsa-dedeudum  feluRaiudasitnaesain
a o ed Qo A a oa H v S 4 o
waziFunuresqduviEdnausnseatImiad giulaluiasld Wy shuzunedeiiaon
\unsa-Aratlezinm 2.2-2.6 alinudeuuaiiGaiifluanvnresnisden@emiyfiuinie
santanldl dowhnaldmszpaduiianaundunsa-dsagiutes 34 TuansuaiuidBunn
hmaiueedsznevdendiegs  (lszanais®Brix)  FuluRanudnBadfinzuusiidangy

Lactic acid bacteria (LAB) sinifluamnaesnsidenidesesiing linsznaduifiFuinnes
wiwavaneld 10-12%Brix wazihduriiafideudraduduiifitiuneawdfavanald 20-

1
= £

30°Brix (Juven wazAnLY, 1978) dowidurlianianududugereiiBunnmewdfiazans
14 45-65°Brix dniAanadem@eiiiasndadiflugonlng (Murdock waz Hatcher, 1978)
1 E 2 ¥ b3
%qmsﬂutﬂau%m‘ﬁuﬁﬂumé’uﬂ’nLﬁmmiﬂmﬂ@ulu?wdqqmmﬂa‘gﬂ uazainwLaL LT
a v n=ll LN 7 o 4 A’ ] |
mmuu@nmmN@ﬁuw‘luimmum?mqmmfvmzmmm@m@ﬂum@ummnQuaz@mm@{jﬂ

) 9 & [}
FofunannluileunenduitivediunisUfiRdessdureufiazinnulsgl Wunséa

U

& 1
4

‘@an nsdiiAszeauazn IR e NUTuRaensduniewiulen Lactic acid
bacteria (LAB) 'ﬁwuluwamﬁm‘ﬁmnwa‘lﬁm:gaﬁmm:tﬂummaﬁﬂ%ﬁmmnﬁf'@mﬁﬂnﬁu
savestnnaliduilasmnannans diacetyl wax acetoin Sy end product fifnannnszuay
nswenluRTy  (Varnam waz  Sutherland, 1994) TaawUdAAtia  Lactobacillus  uas

Leuconostoc  Winiluamgresnindaneitiesatn  LAB  winfigaluinaaliinsznady
(Murdock, 1977)
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Lactobacillus

Lactobacillus \HuwupiiGendgliailuvien fadunsuuan  uderaudsudlunnsy

L
=3

a‘uLuﬂmﬂmnmml,@.,um‘ﬂmnmu Tevialilllindeudl Afasldunaniaaanseus Taia¥
adefliafaauladamian ussnafiunsseiuaaaweseenlnlng 1 eulslanaas
doulnnfliaieansdl Frafraclfndes du aulladunidgitedain grungifimnzasly
nswseyRuialnedily 30-40 asAaden LﬂqunﬁwummwimmLﬂunmﬁmﬁmmmu
Tannf 5.5-5.8 vsasandn TumsdsoyiivtauuaiiBednan Lactobacillus aza¥1aans
diacetyl, acetate, formate, succinate, carbon dioxide, ethanol waz 1-2 carbon acids %\‘1
diacetyl 2,3-butanedione Lﬂumsﬁ'ﬁqlﬁ’[ﬁmnﬁumﬂé’wn'ﬁ'uuumm (buttermilk) F41funay
rad lidasnisluindy Taad diacetyl azgnafiulpauuafidesman citic acid
Lactobacillus ﬁélqLﬂuu,mﬁL?‘ﬂ*?l'ﬁifau%’wa'@ml,@ﬁfﬂ@mq:ﬁﬁumﬁuﬂ@miuﬁﬂ (osmotic
pressure) g9 u‘?@‘lumamﬁmsﬁfiﬂwqﬂﬁqwaiﬁLﬁuﬁuéqwudﬁazL@?mLﬁuimd@u%ﬁqﬁ 35-38
*Brix wazazliiaierlurinnalimaaonandudy 45 ° Brix waAares Lactobacillus Asnwli
ﬁﬂé’u‘lé’uﬁ Lactobacillus plantarum, Lactobacillus brevis, Lactobacillus fermentum U/

Lactobacillus thermophilus W15

Leuconostoc

=

Wuwunad Gefis gUtanaumeaudas? (spherical coccoid) neFersinTesaaiiniflug
uazifluane llwdeud igeades Andunsuuan Taladfawiadn Taesnnauadumn
guinanslalatiindonndt 1 Refuwms doulunjaza¥ lactic acid . ethanol, carbondioxide
uaz diacetyl BeldnAusandaiaiduiesi Lactobaciius a¥e qrangfifmanzanty
nisiaseyiLinagsening 20-30 avAaEeg danluajiieyuewnsiifiaanuflunsasng
Usznn 5.5-6.5 Tnevialyl Leuconostoc wWinydaudneidleunBaudenty Lactobacilus 7
Anadlunsadnalezino 3.6 wiisdayreaudragandfiaouilunsasng 4.0 Weauinndy 4.0
Leuconostoc dauluniflunaniidamin wenualsu (facultative anaerobes) wazalliduas
Leuconostoc ﬁﬁnwulu&ﬁu‘lﬁuﬁ Leuconostoc  mesenteroides,  L.dextranicum,
L.paramesenteroides \11wpi (Parish waz Higgins, 1989) u@ﬂmnumma‘lumwﬂm’é’um@wu

LL‘Uﬂmﬁ‘ﬂ‘wﬂﬁ‘NﬁﬂMW’m aerobic sporeformer Aur Bacillus subtilis Wag B.pumilus °1N

wupfies 2 odn umqwuﬂmﬂ@u@gmmmmm@wa‘lumzqaé’u uazsinwuthudientusih
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14 v k7
ualdlussndnsdumaunisasniinng sl wuaRGewmanlanunsanuseninuteauuareasen
v b4 1
TinsaniaadeyAulnluins ldfdunssuaunisldenaday (Kimball, 1999)
Wasanninduiannsflunsasntlseunm 4.4 Fafluanteeilimunzandniunis
a = ~ ¢ o d’ o 6 Vva . | al dl
EPOILTER qauvsgananiinliinalsa (pathogenic) wiisnenumsanULLAT Gefinyg
Aslunss szano 3.5 - 4.4 16 uazaunsasdoyRulnnelfiinannistsa T&ud S.typhi,
v t 74 v
Fecal forms 9484 E.coli, E.coli 0157 : H7 \llusiy wuafiBawaienatuilausnanniuieenn
] ¥ [ 1
P lunszuaunig Weants £.coli 0157:H7 NENUINANNT0s0ATAR UL AN S U

oUNNIT 4 avrnizaliualél (Miller waz Kasper, 1994)

fafuazsn

|
o o

ﬁfaﬁLL@"?ﬂﬁﬂmauumwmuﬁiﬂﬂmom‘mmm.,'&um\‘l'] L‘IiusJLLNmu@MTuﬂnm AN
flunsaaamn @ﬂﬁ‘ﬂumﬂﬂ?‘ﬂLLQJLL[ilsluﬂﬂ']WVluﬂmﬂﬂNﬁl’]‘lﬂﬂm’umﬂﬂLﬁ‘?;l muumuﬂwmﬁ
Huamneanadenidswingli mmwmumfmwuaaﬁ‘luwamﬁmﬁﬁwalﬁngaﬁu
1Aun  Candida parapsilosis, C.intermedia, C.stellata, C.tropicalis, C.zeylanoides,
Clavispora [lusitaniae, Saccharomyces cerevisiae, Torulaspora delbrueckii,
Zygosaccharomyces rouxii, Isssatchenkia orientalis u’aﬂmn&uﬁ‘fx‘iwuaﬁ’ﬂ Rhodotorula,
Pichia, Hanseniaspora \Was Metschnikowia ( Recca Way Mrak, 1952; Parish LAy Higgins,
1989; Deak WAz Beuchat, 1992; Arias Wa¥AOY, 2002) LLﬁimu"Lunjwudqﬁaﬁﬁlﬂumma
109N 1siendeluinga gy fermentative yeast 14 Saccharomyces cerevisiae
(Parish, 1991) mumﬂé@uL'?imm\?‘ti'lNa‘lﬁLﬁmmn?ﬂ&u%wuLﬁmm\i‘nﬁmﬁwumw?@u
Lm:?@m%‘%m’Lua‘:udNn?:mummﬂsgﬂwhﬁu Wi - Cladosporium sp., Penicillium sp.,
Fusarium sp., Geotrichum sp., Hanseniaspora.sp. (1115 ( Parish waz Higgins, 1989)

Lﬁmmnmﬂﬁmw:ﬁ@uuﬁﬁﬁma‘lﬁzﬁuﬁu‘m%ﬁmﬁiﬂ@mmwmmﬁwa‘lﬁ iuRzawi
ualifenandian fnausdianauds waznegeudenniimistnaunnig sy fed
@munuml‘fﬂunﬁ‘”mumﬂummi‘ﬂuu’ma‘lmmwnuﬂ?‘mmu‘umummmmaumwﬂu

a

Lﬂ DULLA ma‘wummmuﬂmwaumaﬂmﬂ@u@ﬂ WANNWUINKR mnmmmé’umu’mmw

L}

mumﬂluwmmmmou"lmy34nmumﬂuﬂfmm@m:muwmaL@@?"lﬁ‘dLWfawqaqﬂLLUﬂwLm

uazqiuvidiiadu Tafnhutlewluidilussvdnnszuaunisn@n (Balaban, 2000) uay
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AuFaunguuniimgaduiundntoranufiunage (high acid) tssanns 70

9 U

al

- evAraiea Tneldoan 6 Jundl  dAwiuiinalivanariisgamaluaznandengiaasnsn

anuuAEeInunsaldun E.coli 0157:H7 aslé 5-og cycle ualignunsasufiaauyieanan

q
2

i liRanndendaviteulnMinismadendeluieald  wenaniisimuitnas
¥ ¥
Ifuneniia iy Wik inswvige egu wetlitla @nunsanusienszusunsifirnadanludas 90

— 100 °C (Sizer uaz Balasubramaniam, 1999)

o
NELATRILVIA

o’ 6

ANVINEIINTATRLNA (§95mT, 2540)

a' p = @ v &y Y Wvo. o o

LATANMA  (spices) uu'\ﬂmm@w@u@uua:mmmum'lmmnmu'lumm‘uwm'mmﬂﬁ;\ﬂ

S o4 A @ A A S o / v 6y a P
217 TN mATaIn AT uNTR T ueNsvve (aromatic plant) TnldiAuadldluamnsdiiae

1 1 r Y

WunfuuarsgriRresamsldiauiulseniunangady udidnasldluBunadlidunntnisany

dll P dld o o ‘o 1 4‘ 2’/ [ r=3 o (v

memmﬂuwwumwmﬂtym\aLﬁﬁ‘gn@@mwmmmLm@mmmmumamﬁ@ﬂuu
nanafe AnAreamaiiacdifnpnnsegnaiunssueninulia - gravnssAtesdnens

lnalannzetnsilagravnssnennsununnlssion  dugnaunssnansnsziles Teg 71

AWMU N ADIWALLATANAN LTI

aspdsznaumaniinasiginiasng
d9Up19°] ‘nmﬁmLﬂ?’;@amﬂ‘?;ﬁ'mﬂ%ﬂsz‘imﬁ%ﬁmﬂ'ﬂa‘::n@umaLﬂﬁﬁumnﬁmﬁu@@n
1 dinldfnAuuassamienzin feaansasuunldfed
1. Aldehyde ﬁ@nzjmmmaﬁ?‘iﬁmﬁﬂa‘znfauﬁyugﬁmﬂqunmﬂu‘lmmmmﬂaimmu
fedufueendauldine naneifiuanfueiiaifiRnsai e
Cinnamon Aldehyde Tulaensuayuse
Vanilin Turaantan
2.Alkaloid AB®1TAUNS ’ﬁﬁiutmmmﬂumﬁﬂ?xn@uzﬁﬁﬁrg uanaaniidiaiinan
Arfuau lalasiauuazeandiaudan
Piperin luranen

Quinin Tuwil@ansu Chinchona succiruba
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3. Essential Oil \fulasufiflamiAansin szl FRanmniivies AadldaudrAnylunnsiin
wqms‘lﬁnz‘%umnmml,ﬂ?;mmﬁ"LﬂET\ifaf‘J”mzﬁ*un%‘{ulumgnmmugwﬁ wunnluly een wauas
wia enatimsuanaimeenananndouresiitliing dundudaeledniestndeaasazans
e dmsuimieseamafinudnfl Essential oil 3n  idur Aeluaad Brassicaceae iy
newdnLA Zingiberaceae i T 4 Apiaceae \1u finnadne s

4. Glycoside uaz Alkaloid gnsilfeaay |

5. Carbonic acid \luansilisailseas iRaannseandiadutassnswan aldehyde

6. a1 lfsainvidaqu fuaraeiin it

Piperin TupavEnlne
Capsaicin Turansn
Gingerol Tuq

Alpinol Tudn

7. Glycynrhizin @13 l¥A9931971

8. Cholin \flug1swan Aminoalcohol datinszunniadenlvaasdd

9. Protein ﬁmﬁﬂ?zh@uﬁugmﬁ@m?’mu 1alnsiau aanfauue=lulnniay Lnapkes

nneiulazvaanaasae

10. Fat fluenslaufiscanesfiudausine

11. Carbohydrate wu%ﬂugﬂﬁq maaiinsine wazutlislfannnisdaiemeiiuas

12. Vitamin Suang1ia

Vitamin A uaz Vitamin G luw3n

Vitamin B1 lunszifisy

=

13. Ferment uluanalisiurunlvgfifiualukaes Biocatalyser i Ferment s
vanseiienuazlu Custard

Qmﬂ'wmLﬂdi;'aqmﬂ'vmé’wu@mmmqmm?&ummmwﬁmnﬁuﬁhqq wudaiauas
thunmszumnsaivlumaaiissasineieanedus mu%@ﬁuéﬁmmmdﬁﬂgn wfignrsia

ienfiuinwudndausine aesiigasilanssine uansafuieriauaz Funagon
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AMNAAITRIRTLATRLNA

1. Mlunnsvinen (Medicine and Pharmacy)

2. ’L%”Lum?ﬂa;qLwiq:rmmznﬁlumms (Flavoring and Seasoning agent) lun1sisnay
awnsluafrFauuazgranssuinemstliasiieg ﬁ’q’tugﬂmmmmsm 2aM1snseileg
213ninees amsLlpdiFamutiuFauuasaunvany s

3. I‘E’Luqmmunssumm‘ﬁmﬁw@uLL@:Lﬂ?mﬁ'\mqmm

4, ’Lﬂﬂuqmmunsa‘utﬂ?mﬁmﬁim (Beverage) 1y ifief vinan TnTA nuw uaziedes

& o
ANLTIFIINDU

24 (ginger)

aal

Tadluitlumseyadedinesd® (Zingiberaceae) Hieinenenanindedwns ol

be

<4 =

WA (Zingiber officinale Rosc.) tilurwuilasaesndiiede v 8ude au e uay Sy

Y o Y o A0 Y gy v o 9 ! v
Wmﬂuqn%u@qﬂﬂﬂiﬂﬂﬂqﬂﬂ NﬂqﬂulmﬂuLﬂuLﬂqqﬂNﬂqUeLUquml 1’3&] (scaly rhlzomes) LN

q U

14
a A

wangnaadeilaliaiuide (hands) Selinanugeldifn 90 wufims Sdnwasislune doud

S

S ¥ o6 g oa A A a A o o = v Ay Y
Lﬂuﬂﬂ']ﬂﬂqmu“ﬂ@gLﬂu’ﬂWUWUﬂﬂﬂ']ual‘l_luﬂﬂ'li‘}'mzlaﬂuﬂ']u ﬁ@ﬂ@nﬂa‘:n'ﬂumﬂmﬂnwiuumu

a tg =l b= = L ] =) L= < = al
AN ABNNNALLALN (bract) amam@mmmumq ABNAMAILATNUANALARNANIWAY

£
=S

(purple lip) TaiuRenrevubibuiigaumnse]  powduge  winilsuazerluaatan
Uszinefidgnisuazdenneifu@usreantdun atluft TudGa Bulailide 3u Tne dudy
Tenaiugingldiniinaueni@ndesdanusineluiidnaaendas wiiuils ane

\Han (gums) 1sTudis (oleoresin) waziingu (essential oil)



25

AMAINIIBINITTBITY (ANNT, 2542)

Gy [y a = % 1 % o’ d’,
AMNNITUATIENA1TAIUITATNUIAALLASUILLIN WUQ’WﬂTtﬂ@UﬂQﬂ@ﬁ?’ﬁﬁﬂ’]i‘ﬂ\‘m

douilsznay wian wiu
ATl lawmsn 11.0 nfu - 4.4 ¥y
T1lsBiu 2.5 nfu 0.4 n¥u
Tl 0.8 nfu 0.6 nfu
uss1R Ca 20 . 18 «n.

P g 22 .

Fe _ 25 nfu - 1.2 nfu
‘13’1 82 82
nnley 21 niu 0.8 niu
AT 18 "\ 168 wiqe
Amniiu 1 0.02 un. 0.02 un.
i 42 0.04 wn. 0.02 wn.
8w T4 1.0 un.
m8u § 4.0 1.0 un.
Incotinamide 0.8

[ a

ugtenlialgnlulszmelne

[

Wuflehfaudgnuantéifiu 2 Uszinnie

a

1A

a a =Y o ] « v 1 d’l = al d” 7
1. Alugvizedeaneanizetennn dneasudsinn daving eaviden Tidautasuan
y @ o A - & 1o A Ay & - | Ao
sl waesanuleneeniielubifi@viel@maesde miUnnguundeitnenenay
=l poa [ ° [ AR (=T ' A a
nu Usraluthuussiinangannndidadn mnsduiuiudsenuiihifeseuiiaiones 3
a A=’l’° ' 4
sialianmireninlufesnann ,
a 3 A a < 1 a o [ % [~ ] o ¥ v o d’l’ dd”
2. TUANUTRTURA 1Nk FanTann dnwruniflundadn du dod Wefli@eunin uay
" v g - = Y SNy S o = v oo
WABUIINES  IesanAeaneanuda i@ Ruiuden  prunudeRdnenzunay Yanely
unan  nsuanned  dusvinenasulnsuasiadautanmldiwinandndmean  wilifew

Ugnaneludnmoisliedan
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aaflsznetidndn lud (Uads, 2542)

%qﬂsxn@uﬁwﬁqﬁw@m:ma%’@m: 1 -2 @19WanduU (resinous mater) $atiaz 5 — 8
uileFaeiaz40-60uaziiian ﬁﬂﬁwﬂm:mﬁqLﬂu‘éqﬁlﬁnﬁwﬂuﬂsznﬂué’qa Sesquiterpene
hydrocarbon §atiaz 50 vwaaninngn Sesquiterpene alcohols, Monoterpenoids, Ester 184
Acetic acid WAz Cuprylic acid waz#19Uszinn Phenol Tuilfurtutiassnn

Zingiberene (ot uaz B) Zingiberene {ua1sawan Sesquiterpene hydrocarbon ‘Tiwu
mniuﬁﬂﬁu@qimﬂwuagﬂ?:mmé‘@ﬂaz 35.6 @13 Sesquiterpene mﬁmﬁluqﬁwuﬁﬁ ar-
Curcumene ¥ataz 17.7 Famesene Xataz 9.8 ua:fansduy Avulutbanaesda p-
Besabolene, y-Selinene, B-Elemene WAz  B-Sesquiphellandrene  49u@1397m9n
Sesquiterpene  alcohol awulutsideie Zingiberol Fafluansnauang B-Eudesmol
stereoisomers @9UATWAN  Monoterpene hydrocarbon V;L‘f]umuﬂ?::ﬂ@u’luﬁﬁﬁu I
Camphene, o W8z B-Pinene, Cumene, Myrcene, Limonene, p-Cymene L@z B-Phellandrene
@17 Oxygenated monoterpene ﬁwuﬁ 2—Héptanol, 2-Nonanol, n-Nonanol, n-Decanol,
Linalool, Geraniol ta% Neral

5qﬁuﬁqﬁ1ﬁ@ﬁm,l,mwmq i sshumenasdausznausesssadnei uideiy
Vilﬁ*mmmmmaﬁwhﬁu muna’ugmmzmLﬁm’l.uﬁwuﬁmqnmaﬁﬁG‘ﬂndﬂﬁ’]ﬁwﬁu (Oleoresin)
anstiloiflaistive anneaninliandauialaeAinsindaafainasanemansaiiouu

1 ¥

Acetone, Ethyl alcohol %58 Ethyl ether Waszwenansaninazanaannluasldonsusudidy
PR 4 v = y ) . . Ao a a v 3
WNANRNABLINTINNNITAFENG Gingerin  1ananansifinduguuazsaifiaugalusia
vuudg’v dld & %’v %’vvdy so’v
Nuiudldiuventedisalilioed Bururenidimenlwiduduiliesas 7 — 28 gty
ﬁuﬂizﬂfauiﬂ’mﬂGingerol [ﬁ?"ﬂ 1-(3-methoxy-4-hydroxyphenyl)-3-keto-5 hydroxyhexanel],
Shogaol uazZingerone shautunsizesludfl Gingerol fluasflsznauman dou Shogaol
. 1 = 1 a dl = dl <l -4 %’
uwazZingerone lifluanssssumusiinanninfswulasmiaa s st euas U
fufu Iae Gingerol azulaenuflu Shogaol Fefindunanquunnndr Gingerol Aoefjizen
dehydration wazilasuilly Zingerone AaenlfjfFen retro-aldol FufurinsTudufifianinnin

AzH1fNuT89 Shogaoluas Zingerone 49 Gingeromlaludsazilsznavdon [6]-[8]-uay

U

[10]- Gingerols lugnsgausielnedeanazil [6]- Gingerol hlnugegauazazaetan

AIRTHTZETLIRULAZANTNLLN m’i@mmmﬂﬁué’nm
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mMaidanlfenaldlugtiesdaute Sesnuacina Taudetenltunnningean
LL'&"‘INW?J\‘] MusanAuemmangaia mmmmuLﬂmmnmmnmmuummmvnammlﬁlm
fifunen

944, (Green ginger) Lﬂum'?:mmﬂﬁl%ﬂﬁ;qmms U'Nﬂ%ﬁﬂﬁmmﬂm?aldlum?:mﬁu
aifueanaged (soft drink) vseean i cocktail

Tauds (dried ginger) I'IILLGNHZQWMWH‘ 1T WAl ﬂﬂﬂ Wlugiu LLmn@uLmﬂqmulm
wane a1y gingerale. UaE ginger beer mumm‘lwﬂnm‘lﬂhmmm u@n@ﬂnumumm

mmLﬂmmnmulu@mmum‘?ummum inuduuasiingiuis (essence of ginger)

i I
CHa — I I — ¢ —( [2"‘("" 1= (CI )= Iy ClI '2 —Cl Iy — (' — T

//l\ SO —(CI |2)|1_‘CH3
Q ol O
L')\ OCH3 A
Ol (r
G—cillg(‘.rol (ll=4) G—Sh”ga()' (n=4)
8-Gingerol (n=6) i Sy
10-Gingerol (n=8) ! EOrSjogaot fn=8)
O

Il
CHa—Cly —C—R

OCli;
OH .

Zingerone R= CH,

N 3 Tasea¥ramnaimileng Gingerol, Shogaol WazZingerone

1 A (2542)
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gnanaIndTinenvesds (asiy, 2536)
1. gnaanszulaaasasan
] 1 v
Tunisnaaesaslimyaniuenmsfinaudededasas 10 (ATt minuie)uaz
Tarawmasanfatay 1 Aasafu 24 Sy wudmn Ifssulaaimasenludenuasluiuanas
dl’ a as ] dl M Yo a o . a o & as
LmLll'?‘ﬂmwaunun@w‘luimum A1737M190 oleoresin AnTelgvanszaLlaadinasaaly

RN LmzLﬁumﬁ‘ﬂTud'mTﬂLzmme@ﬂ@@nwmmmszl,ﬁﬂwmm’luwmﬁLﬁthuu

2.qvasaszuLlszamdaunans
2.1qmauidn
s 1 1% v a o £ veo ﬁl s o
A178NAUNTRUAININTIN Annduidnilenasasiuidulssamivanannmaanin
2.2 1@TNgNELR9LNSTYLen
o a d'd 1% =] L T £ a dl'
arvanAININANEIRAsaLaT 50 HRnaniTRiaiunnseasundysmilenaansly
! ¥ b4
wyiiudns TnefiaudalafamicluBunns 10 n/nn, @Fuasivsinaeeuge) asaratifauly
Y3unnd 4n./nn. Taennsiu Lifinasteqraresniiyendienasadlumyfivdnsmag
arsanAandememaIeaienay 75 TuilFuan 500 n/nn. andimetesaanydiy
Answed laifiuasiagrsaenilyss
uBNANY gingerol kAL shogaol luiBunal 1.75-3.5 un./nn. Walimamaenidans
< 4 a9 = Ly o o A o
#38 70-140 1in./nn. Welinein Sgrisdinsrezioanisueundusesyiudnsiignintinaiin

Wiudusaaanlounfna (hexobarbital)

2.3 guauithnanld

#ATRNARINTIAQENE NIRRT 50 Agwsufitas WaldlulEunu 10000, Tnenng
al 9 v C% a [ d' % Y G ¥ s 1 M v b [
'amm’lmmuuwy}nmna‘mgnm:aulumuﬂqmmﬂn?mmmn wit L IS admaaeuiualny
Fouiiiadn gingerol uazshogaol rvaemdana1 Bunns 1.75-3.5 un/an. viral¥dnivnaasas

UM 70-140 un./nn. wudflgvsan 4 lumydudns
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2.4 qw"Efamma‘Lﬂﬁ@u‘Lm

ansatadaumsuenieray 50 Liflqniaansedelmienielumndns deia
s RamTaluBuane 10 n/nn, (ﬁﬁmmﬂuﬁwﬁnuﬁ’mﬁq) uazansaindaeinfauilyl
meqwﬁﬁmﬁmﬁmﬁl@wmam’lummmeﬁmﬂms‘lﬁﬁummﬁ pandsluilFuan 4 nunn,

Sald gingerol Wazshogaol 1/5:1041.75-3.5 uin./nn. nanaesdanmuazlidng

naaesiuiun 70-140 un/nn. wudifigrisamnisindeulmaesyiiudng

2.5 AARINNTINDL

a Aar a o = Qf dl = ﬁll e ]
ANINONER mmmmmm’luﬂul,mmqwﬁammmmaumaﬂuﬂuw LN’l?ﬂiﬂﬂﬂ'ﬂ

gufnneanlgiusialy

3.quiidusnrianisd
& Y %’ 1Y) a A & i dl d' o o
ansanaraguiFeuaIndiiguaiiuentianisiileanaaesiudullseam ( sciatic
ﬂl 9 ¥ ¥ Y
nerve)aadnuiia ldarnidududasas 1

o

4. dsc@nsnnniedruaduradaedds (TayaiR, 2527: 8917, 2536 )

T

] Y v 14
Tudaqiflslfindaliidivenfuyaiansnuanemng seilmeelidedinuma

U U
v
o/ a a

s:mﬁ&'\ammmﬁummmwm@umﬁmG?mm:m”lﬁﬁ usliflasanndaudfi B aminsuven
i:mamﬂm‘ﬁ\a'é@ﬁqmmmﬁué\iﬂq?L@?mié’ﬁﬂdﬁﬁQﬂ LL@zﬂﬁ‘:aw%mwiuﬁuﬁ?\imm?m
m@qgauw?ﬁm@ﬁq‘%u@%i waage laedadalnd esalelrlisfadalnsuasuen-mesfluiss
Lwina‘Ln’Luma‘ﬁTuéqumm’?ryﬁi@fﬁuﬂ?ﬁfmmm?ﬁanmqﬁéﬂﬂwmmmﬁ’m
ﬁ’a‘“—.ﬂmuu‘wfaﬁmwmudqmmﬁmmn%aﬁqw%rﬁué’qL“%@ gr.A hemolytic
Streptococci, S. aureus, Streptococcus faecaliswas Micrococcus luteus
mmﬁmmn@aﬁqaLmn@a@ﬁﬁqw%r”mt?gﬂ E. coli, Proteus valgaris, Salmonella
typhimurium, Streptococcus viridans, S. aureus, B-Streptococcus gr.A Wa¥ Pseudomonas

aeruginosa
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Tanalnsaluazitnng

1. fudaananuiugiednangtlszuno 9-12 Heu

[ a Y

2. Jaunwug Talugy argtlsznnns 18-19 (Hay

q

A15ANNENAARS

1.

L-ascorbic acid (Serva)

2. Tartaric acid (Ajax Finechem)

3. Phenopthalein

AMNSLRENLE D

1.

Potato Dextrose Agar ( Scharlau)

2. Bacto Yeast Extract ( Scharlau)

3. Bacto Tryptone (Diffco)

4. Bacto Dextrose (Fluka)

5. Dipotassium Phosphate (Ajax Finechem)

6. Agar-Agar (Scharlau)

gilnsaildlunisnaaas

1. @'@ULW']:L%ENL%’@ (Incubater : Bider, control E2)

2 @'lﬁ}ﬂ %’ﬂ (Larminar air flow cabinet : Astec microflow , ASB1 200)
3 uﬁ@ﬁdﬂi’]ﬁﬂ (Autoclave : Hiravama, Hiclave HV-50)

4 Lﬂ?@xﬁmﬁmmﬂuﬂ?m-md ( pH meter : Denver instrument, 215)
5. Lﬂé@ﬁﬂﬁ’lﬁ (Tristimulus colorimeter : Minolta, CR-300)
6 Lﬂ?:@\‘iﬂumlem (Centrifuge : Hettich, universal 16)
7. wieaulnlatvinfimes (Spectophotometer : Shimadzu, UV-1601)
8 Lﬂ‘ii@\‘i“ii{iamﬂmﬂu (Digital weight : Sartorius, BP2215)

gavaniau ( Tray dryer)

10. 1ATEITAAINNMINY (Hand refractometer 0-32 ° Brix - N.O.W.)
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1

11. ginanuiiuliugnmgil 4 uay 10 asraaldea

12, \eizasuianfengunsaleiandulufiacifiifinsqadainen
SALHUNTNAARY

1.mMsAnHHAraIgUUNALAEIIA NS IAMNSaUARANMWIAUNEN

AnuaTeIgMYRT 40 45 50 55 60 65 uaz 70 asmaadd Tnausoanlunns

Winnnafeusesusiazgugiiiy 10 usy 15 il Tefigneufianating fodl
o’ = - = dl 1 al %’
1.1 Anpnunaniaenisidenaaduidaoniny fuindediean
1.2 dianuazenanadudeiazann et dadeanilsniidaaniitodu
1.3 tnadulaanluinifenguimgiitszanns 80 asmaiFea e 2 wiil ndean
VRN PG PEIER
. el ity W N N A€ Yo . . X
1.4 tnaduuneiaseAuhdudnsasesruinduiiunisinanuazenauazaansinge
1% ’91 b4
pagitinFan
v ) 1
1.5 A dudlfliannufeungumgfl 40 45 50 55 60 65 ¥Ea 70 esA"LTAdua
v
et 10 vz 15 wii udrsiiasuang gl
3 a v y A a a4 e o
1.6 meaasauauN nrastiduiiiunsiirsfaungumnginazoaifissiusiiamis

v a =l o =l o 1 o = as ’ol
ANURAUNTE LAN NNENTNLAZNNTEANTUNINA UL TEA NN IﬂﬂLlﬁ‘ﬂUWlEl‘UﬂuuW

Aunludlataunslfausay

2.NMSANENTANAAITANANTS (Ejechi WazAnL, 1988)
o a % o 0‘/ = [ ] b3 o o Y v v dl
iTendeinanuazens iulannaseeniduwiuune] udaihaninlfukaaases
avuisanfaulanldanmnitlszunn 60 asraadaaiueat 8 dalus aantwingaunuali
1 [} 14
HuralneldiAzesunans Jesilfiuneulfukdnaflngldgumgl 60 e daaan
nezialdtutines hdsasnaingisandadealddnmdousaddane 1 nfusaunfisunng
2UTaUAD 20 NaRanT ﬁ'\mmﬁmﬁqmmﬁ 80 asmaiduaiunan 72 dalus anntutin
dounaniliininsassiandineas 2 duitunissindeuds seunaafinsasldivihanvinldidudy

Tnanirldszmeludnainfinauaugnung i 80 asaaadaaauliFuinaiu 10 Nadans
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s a < a o ¥
3.msAnANNNduTassIsanaandsmanzanlunfnnunindu

= o

3.1 Audnduresstsainaandelunisfiuianinasyaesqauvisanna lfiianas

Foudelutdu

S
4 a a

nswdedaqauvidd levinnisdauan (solate) afiall  wuafidufiafrades
uazuuAT Beililaiwatefanuadufini@auueinieade acidified potato dextrose
agar (APDA) Uaz orange serum agar ( OSA) Tmﬂiﬂﬁz’u‘%ﬁﬁm (identified) ﬂlfadfiauﬁ‘ﬂrﬁuﬂn
14 Sdetas wueiiGeiaiales uasiuafGeiliehemlasiguniinsdeanduindud
N"lummhL"%ml,z’\'qLﬁ@lﬁ’ié’lﬁ‘u'1m%@f»g?mw?e‘ff?uG’l’ul,wi@:mﬁmiuﬁqmﬁwﬁw’q’uﬁl‘iwmmu
Uszanns 10" CFU/MmI

nawrFaafaat i ﬁﬁﬁqﬁummﬁﬂﬁfqmuqﬁ 121 asrga@uauinindu
11an 15 Wil wsinduaandhy 3 TANTNARD Lﬁummﬁ’mmn%mluﬁﬂé’mmLwiazﬂgm
nsmaaeslnaulsaanududuiutesas 0 5 10 15 20 wax 25 TaenBunmsanatindy (Fiugns
avarntesiar  uuATiGeriiafiaieates uatuuei Guriaflisiastlas Hlgvannsdean
WilBunnedwdddudu 10" CFu/m ‘Iuﬁthqﬁqé’mmuﬁiazmm?wmmmuﬁﬂﬁu
G]?'J'Wi’]ﬂﬂﬁ‘LﬂgﬂuLLﬂﬂ\‘iﬂ?‘N’]m‘ﬂ'ﬂ\‘igﬂETLL@:LLUﬂﬁG‘ﬂluﬁ’]‘ﬁu‘ﬂ@\mﬁi@:ﬁ‘]éﬁﬂ'li“/lmﬂﬂ\‘lﬁLﬁ‘u

Fnuignungiives (34 +2 avAugadea) e 7 4y

3.2 AN NduIaNaIrains Nz luindusanisaaniuniedulszann
AUNA
o [ a %’ b7 ¥ [ ~ 3| v
Wnanrannandeasluinduineuwdsanududuansgisannannduilufasas 0 5 10
v
15 20 way 25 laeiBuinsvesundy sirluvagaunisoansuniedinulssamduialudud

AU TATNF LazNIFeaNsulAL PN

L4 1 1 Qv v’ a o & D=3 <4 1‘:’ |4
4.ﬂ'l?ﬁn‘lz}"lN’él‘ll’ﬂ\‘lﬂ'\‘ﬂ»‘ﬁﬂ?ﬁN‘i‘au‘a‘QNﬂﬂﬂ'\‘é‘ﬂﬂﬂ“]']ﬂ‘l]\ﬂﬂﬂ'\‘iﬁlﬂﬂﬂ'ﬂ@ﬂ“ﬂiﬁﬂﬂ“ﬂﬂﬂ

=

unndunnliauFauianmn waznaImNNzaNaInRan1maaesluiaden 1 uaz

Q U
[l

a o = dl L7 T | o 9 dl %’
WANANTANARINTINANMNTNTUNNHIZANANNANIN AR [Udadan 3 ua‘a‘fﬂmé’ulumm

HANAANTNHIUNIIANATEAUTI 1AL BNRTLSTY 250 Baddms sirtinduildfuFnuei
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5.4 nagauNsEaNILNIULsTAMANAS (Sensory evaluation) Taeldimaaeydy
39U 25 AU NARALINISEANFUULIL hedonic scale il scale 1-7 ( 7 Aa saumniiga 1 Ae
Lireunndiqe ) Tnemeaseudou @ ndu sesRuazanutaulassu uafildannnsmagey
‘wdeszinaneainlnaldlUsunsn SPSS Version 7.0 Wisuiflauanedslagld Duncan's

New Multiple Range Test (DMRT) #iszdiuaaaidasiu 95% (p>0.05)
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1.msllAssiAmMwIasinduan

L) = o o a d'd = FY o ] 4' Py
uﬁﬁumemﬂuwu‘qa‘mmwumt;ﬂ?zmm 9-12 LABUNIANNIANNATAA NIATILAD

:’; %’ L] %’ all 19 a [ = o = & 3 ar
ﬂumﬁm@n ‘Ll’]‘l&’]é/u“/liﬂ&l’]WTQ"I’JLﬂ?’]ﬁﬁ@mﬂ’)WYHQLﬂN MENTNIRZRAUNTE 1@&1@@\3

=~
LARIIIAN199 1

o P a ae H
A1TNN 1 ﬂmﬂ’]WVl’NLﬂN ﬂ']ﬂﬂ']WLL@:'?ﬂu'ﬂ?ﬂ‘ﬂ@quq’zuﬂﬂ

AMNWTNNLAT N1BATW ﬁuqmﬁiﬁqmégqqm Ataae
‘Lm:f«g'ﬁuw?‘ﬁ
Bunesndefiazans lEfaun (° Brix) 11.60-12.80 12.20
Lﬁmmnm%wmiugﬂmmnm%?n (Feeaz) 0.67-0.76 0.72
SmsndauranBunnmecdaiiazanaievun 15.26-19.10 17.18
AalTNINgA
ANEIUNIA-ANY (pH) 3.97-4.10 4.04
Fuunsaueanaiia (Hafnsu/100068am3) 40.20-45.30 42.75
AR L 29.22-31.73 30.48
a* +4.35 - +5.40 +4.88
b* +16.10 - +16.13 +16.12
WuARIEE (CFU/mI) 2.3x10°- 3.1x10° 1.7 x10*
fasuazs (CFU/mI) 3.0x10-2.9x10°  1.6x10*

" L* = amaadne (0= Afn, 100= B110);
a* =Aunvdden (+= uny, - Aidan);

b* =RAwmdav/AinR{u (+=Awdes, - F1ndw)
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mnmﬁLﬂm:ﬁ@mmwmmﬁw?uﬁmm'\u'ﬁliﬂum?ﬁﬂmwudﬁﬁﬁmmmmuﬁa’ﬁ'
azatlfvannn (TSS) firagszning 11.60-12.80 *Brix Wunmunsanavua (TA) Yetaz 0.67-
0.76 LL@vufammdwmwﬁmmmumm“@qﬂimMQLﬁuqzuﬂ?m (TSS/TA ratio) Henagjszudng
15.26-19.10 44p1 TSS/TA ratio u’bnL'flumumwt,mmmﬂume’lmmumm‘lumdquwLﬂu
mm:mauﬂmaimmwwmm@iumm:mmqmﬂunmrﬁhwzamm dmFunalitawan
neznaduiAl TSS/TA ratio mmamummmm (sweetness) unluanizfidisans (tartness
and bitterness) AAfY UANANTAT TSSITA ratio wmmmmmﬂmmwmmn@ummlumm
Foutindudan (Fellers UATARLE,1986) Lmzmﬁmu@mmwwm:mmmmnz%’smuﬂ'q TSS/TA
ratio 251919 13-19 (Salunkhe waz Kadam, 1995) & wsuiiuomaiiunss-Aaaedtin
dudamiidagszning 3.97-4.10 1Bumnsoueaneda (3nfing) Sk 40.20-45.30
fiadnfusia 100 NoRdns uazArdrenindulastdssin La'or mudnfdn Lratpt GUHESTEEN
29.22-31.73 +4.35-+5.40 WA +16.10—+16.13 AMNAAY - FIUTUANTIATILINIANY

= g 1 o 1

AU iAo uIUATIGEaE I 2.3x10°3.1x10° CEU/MI wasAsanydasienuiuy

Y

i a

3.0x10°- 2.9 x10° CFU/m TegAuvEewLlmhdufiinmaausnsemduagiuiuan

Q <

WNTLEINL Fl“/lﬂUL‘l_]’rJ‘NU?L"J VY Y LL@“'N‘]J@ﬂHM"‘VI ﬂlu‘ll um@umﬂ,mﬂumﬁu

2D

2. msAnweavasguugiuaziamslinnusaudanunwta g

[ 4
a oo 4

2.1 HatesgMniuaziaaInislimNieusieBnuaesqduvTdiwtenlutindy
v
WRLATHANTUNINANU IR NENTaT091NdN
° = ndl 1 by (-] ) %’ ¥ dl o
mé’umemmwmumimqmm'mmmmLmzﬂu’lum?@qumm“mﬂszmcu 80
al =i t dl ’n’/ %’ ° %’ dl 7 £ v dl o
AANIaIE AT UNaY 2 WIANIHIATN AuEnInduaan mmz%’m”l,mm”lmﬂfmm@qummu
1 1
40 45 50 55 60 65 478 70 avAntadsaiueat 10 vt 15 w¥  dvdufieunssuounis

o (3 = A IS - . ’n’/ o v
NsRdAsIIENLLANSY  Bdsuazsn E.coli 29UMNNITNAZAUNTEDNTUNINAIU

Uszandudalinamuanslumised 2
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[ ¥
al ea P

d' o £ ¥ ] a %’
A3 2 wareNguugiuazinains A nfewsaqduvisEnutenluinduussnnsten

Funtesnudscamiudaraingdy

auuni(°e) / MUIURRUYEE N1TEIANFLNIAIY
181 (W1H) wuATEe GLL E.coli Uszamduda
' (CFU/mI) (CFU/MI)  (MPN/ml) ( nAws)
Yinduan 3.0x107 2.7x10° <3 aanfy’
40 (10) 2.8x10° 2.4x10° <3 AN
40 (15) 2.1 x10° 1.9x10° <3 aNFY
45 (10) 1.9 x107 1.5x10° <3 UaNF
45 (15) 1.9 x10° 90 <3 I
50 (10) 1.4x10° 40 <3 eauFY
50 (15) 1,.2x10° <10 <3 Taleaniy
55 (10) <25 <10 <3 lalansy
55 (15) <1 <10 <3 Taleransy
60 (10) <1 <10 <3 Talaaniy
60 (15) <1 <10 <3 lalgransy
65 (10) <1 <10 <3 luinansy
65 (15) \. & <10 <3 laiganiy
70 (10) ' <1 <10 <3 Talarandy
70 (15) <1 <10 <3 Talzansu

a o L7 2/ [ a s r%’ d' ] = [
ﬂmmnmmugwmmu’tummamu’tummnmmmé’wmumzmumﬁﬂﬂLﬂ?ﬂumaunu

Unduanuinndnfanas 95

a

mﬂmswmmiﬁmm@aumﬂwmsmwulumﬁ’umﬁ‘mmmummww mumn
Ll?mm@aumeﬂumé’mm?umumm@wuunﬂwml 3.0x10° CFU/mi WaEmsIanLE &6 2.7x10°

CFU/ml Lmmm@‘luwumsmnﬂmmmlum'amqmé’u
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= al %’ ' 7 o v o
mmm@wuﬁ'}mmfiaummumé’uﬂawm\ammqLﬂumewmmmﬁ‘mqmmw
srerausrn1saInuaduiiguugiitseunn 80 asrraidaaiiuinan 2 w deufiaztiwndu

Y a al g

TazinaviiadwiiiduilewifuuiadusmBuinady (Buitrago uazamiz, 2002) 1me)

q

L4 ]
a <l & Pl

1 9/ v v
adwirdmlutlawBunfiofumeriiniutleuadlilussudnnssuounssiaurindy 39
daulngjasnunuafifelungn Lactic acid bacteria fingfluAtia  Lactobacilius uay

) A e H v ¥ o =l H 2 @ =

Leuconostoc  sounanuaanlwlewluingy  deluduneunissrenirdudailuduneui
AAny
A o 90/ ' % ¥ dl IS 1 3 & ¥ I%'
e duunsiunsfanufeufigruguaznansiegnudanisiasueuuntia

) a X & Al o gal =
dunguungiigauazszaznamnuau B auueiiSasudamamenuiiBuinans  uas

1 o = G4 d’l d’l’ d‘l % ¥ :’z ] =Y

mmf«ﬂuwummTmm@agaumﬂuummmmL°n®Lmluﬂfmmaum,l,mqmmu 55  @4An

a o ] | ) a a o a3 Ly
raldasiungn 16 uiil nshiesalinuninedasesgduvidanailunanaannnsliaonm
Iy o o 8 Y a o eaun 9 ° A Y ve a L.
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4% 10°1 34+ 2°F 4% 10° 34+ 2% 4% 40 °f 34+ 2

0 4.00°.4.00° 4.00" 0.70° 0.69* 0.69° 12.40> 12.40° 12.40°
2 4.00°.4.00°" 3.99° _0.70° 070 070" 12:40% 12.40° 12.40°
4 3.99° 3.99° 399" 069" 070" 069" 12.30° 12.30° 12.00°
6 3.99° 3.99° 4.00*-0.70° 0.70°-070° 12.40° 12.40° 11.00%
8 399° 399" 398" 069 069° 0.69° 12.40° 12.40° 10.20°
10 4.00° 4.00° 4.00° 069° 0.70° 0.69° 12.40° 12.40° 9.30™*
12 400° 4.00° 3.99° 070° 0.70° 0.70° 12.40° 12.40° 860"
14 399" 3.99° 399° 070° 0.70° 0.70° 12.30° 12.30° 7.50°
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Orange serum agar (Diffco)

Orange serum* 200 ml
Yeast extract 3 g
Tryptone ' 10 g
Dextrose 4 g
Dipotassium phosphate 2.5 g
Agar 17 g
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