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ABSTRACT

The objectives of kefir fermentation by using lactic acid bacteria and
Saccharomyces cerevisiae as starter culture were : isolate and identify the lactic acid
bacteria from mitk samples to species; to use as starter culture and study at optimum
condition for kefir fermentation; to study the storage time; and to use sensory evaluation
test. The results found that the number of isolated lactic acid bacteria were 8 isolates,
when identified to species were 3 strains; including Lc. Jactis subsp. /lactis from soy
milk sample , Lb. pentosus and Lb. fermentum from pasteurized milk sample .

The result of studied optimum condition for kefir fermentation show that used
Lb. pentosus together with S. cerevisiae as starter cuiture had good aétivity when the
research used milk and soy milk as raw material for fermentation, but the used of soy
milk as raw material had higher activity. The optimum condition for fermentation was
fermented with incubator,‘at the temperature of 37 degree celcius; fermentation period
for 12 hours; pH value was 4.5, degree of brix was 9; the percent of lactic acid was
1.046; and the cell numbers of lactic écid bacteria and yeast were 10° colony/ml. The
storage duration of kefir at temperature of 8 degree celcius for 7 days, the change of
degree of brix and percent of lactic acid were decreased, cell numbers of lactic acid
bacteria and yeast were increased, the pH value was constant. The sensory evaluation
of soy milk kefir mixed 20 percent of apple juice, carrot juice, and grape juice found that
soy milk kefir mixed grape juice had highest mean of odor, test, and acceptance were

7.09 7.14 and 6.95 respectively.
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asAlsznavassiaiutluaiefilasnaniuunuinuriauandlunnsieh 2

d‘ & o o dd‘ = [ a o [ Y ~
R399 2 aeAlsenavassImnuinn uAesiasNaRA AN Ui

asmsznau (lulasnsn/100 nda) U Tenfism avad  Ummefiad

Fnnfiud 1 20-25 29-31 18-22 12-14
Annfiud 2 106-193  163-187 70-351 48-69
Annfnd  (lulefin) 2.9-4.9 4.0-5.1 - 48-69
Anfiudl 6 17-58 59-68 43-49 32-40
Anafing 12 0.27-0.57  0.35-0.52 . -
3mfind  (nsavlad@n) 0.R0Tq &3 f— N ;
Anfiud  (luezdu) 71-100 129-163 55-87 44-68
Adud  (heaunuiniiia) 330-460  280-381 - -

111 : Oberman and Libudzisz (1998)

2.3 Aasinsu (Kefir grain)
Arefinsu  WuAdldGenndndenldluntsuaramas Failundidenanseudng
a A o = & 1 [ £ =l % a rd’d ar =’
wuafiFansauandnuaziafadfauilufeuinduaannlesiunsndnidnmusiuiian

ey a A o o o Y o I : Py -
LU LTEINAN ANTIU ﬂﬂjﬂ’mzﬂl@\‘lﬂLW@?LﬂTULﬂuﬂ@uNﬂNﬂNﬂ@qﬂﬂzﬁﬂ'\ﬂ@ﬂ UAUI A

A P ' o P2 P a - - - o o
ATH LBASHNIUIARAI °'| U LuﬂﬂgluuﬁuuﬂL‘V\[’rJ?Lﬂﬁ‘uuﬂﬂi‘mu@ﬁu')mmmu’lﬂ Tﬂﬂ'ﬂ'ﬂﬂ%

a e & o prps] , o A a o s a Y - P
UAUIANINLLNAA DN lu"llmz'ﬂ“ﬂqﬂlfl_l\?[5]')LW'E]LWquuqut’ﬂﬂﬂ@zﬂﬂ’]'fﬂﬁ"\\TWﬂﬂLLsﬂﬂﬂ'ﬂa?ﬂ

'
3 =2 ol o

Wk  suiudmefinnuaadudenaniissoiieeguuieunidneuziduiien Selfidu
19 g 1Y 1 |d=llz dl:l‘ a = [ O] ' dl d: = [ ¥

néngaldatndliiindugn  lunsdiindnamlafednedeiiles WanseaeAmaiinsuaeni
udanunsnsiliusinseldwudl  vidensdiifiedasmsminanunsaiuAmesinawlFlugiiu

anmnil 48 avnadusld Insifdauinsnlsminonnauszai

T —e— e ——__  — e ]
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DNT 1 AnETIedAIasngu 2NN 2 LUANGELAZE AR LA aTnTu

%JW . http://www33.brinkster.com/robertaichi/default.htm i anka.livstek.Ith.se:2080/ Kefir.htm

[ o a G a (3 a =<
NN9atiFINMuIBIRAuYEE INANBTINTUaIABAINANRARETALESTHTIR  Teqauvad
! ] £ 4 v
averfpdeiuaziu - eswindafuneaeiugidansaldinmeuaninaluinls A
v = aa a = = a v
fasanduatmsndaassflaauuaidunsausaiin lwsnsiuuanGansauaafnaaieans

daadunnas U sianimiaaInnsasafa 188 as

a < ot P
2.4 qaunsgnnulufivas
agld e s H - 9 A o Y ¢ = I
qdusdnegluAmesinsulssnapsauuAnGunsauaRRnuATEss  TaTerians

sliafletnanadioiugaaniu 1y Yiksekda etal (2004) ldutnuazAnmuuanEe

q

nsauamRnifigliienan 4 e 21 lelaian aansaatiAiasaiia Turkish kefir 97u9u

15 fretne uazldmagaudnunirsing q Wednsauun - wudaduuuanFansauaniin
aNeWug Lactococcus cremolis (11 @neWug) Le.  lactis (4 @uWug) Streptococcus

9

thermophilus (3 ANBNUS) WA Str. durans (3 A1BIWUS) HANININARDUNITATNNTA

&, o
wardn lalasiawlefeanlas wazianssunisaanellsiiu nisnanlaesdfia uazesdnan
lag wuquuanGansauananianualinsauarfnlafieiy  (2.3-9.9 NaanFN/AKAART)

A

T Lo. lactis, Str. durans uaz Le. cremolis uw@awug lin@alalasaulefeantas
wazuaneiug lififanssunisaanelusiu W1 Lactobacillus waz Streptococcus KA

avivadlanserludo  0.18-3.96 fednfwiedans levaseunisduniusieunaiide
faeRs agar diffusion WU91 Lactobacillus ﬁﬁqmwﬁué«mm@mmm Escherichia coli

NRLL B-704, Staphylococcus aureus 4-63 War Pseudomonas aeruginosa ATCC 29212

e e T S A A A S B R T e e R B B e e e S B L S K TSR R S psipe ety

K e - - . .
nmsnunawasianslduvanisansaiannnuas Saccharomyces cerevisiae 1dunanga
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LazifeunaiGansauansinglsnanianuaaunsadudanisiasyaes  Staphylococcus
v

aureus 18 Lc. cremolis Waz Lc. Jactis FUEINNGIATUBY E. coli WAT P. aeruginosa

&2 Str. thermophilus &M10SUTaNNAATYIRY P. aeruginosa WA Teaziiuldidnige

aa a A [y o 1 e o et s o a A6
LL'UﬂwLTﬂﬂTﬂLL@ﬂﬂﬂﬂLLﬂﬂiﬂ@qﬂ[ﬂ"J@E]'NﬂLwﬂTLLﬂﬂzmqﬂwuﬁqNﬂ‘MﬂNU[ﬂﬂ’Nﬂu Iﬂﬂ"iﬂuﬂ?ﬂ

1fianne 7 Auenlfanfinesuanlunimed 3

a - a o ea a -
AT NN 3 %uﬂm@QﬂﬂUW?ﬂWWUQLUWLwﬂ?

Lactobacilli Streptococci/lactococci Yeast
L. alactosus Streptococcus cremolis Saccharomyces cerevisiae
L. brevis Str. faecalis 'S. florentinus
L. casei subsp. Casei Str. lactis S. pretoriensis
L. casei subsp. Rhamnosus Leuconostoc mesenteroides Candida valida
L. casei subsp. Pseudoplantarum  Pediococcus damnosus C. lambica
L. casei subsp. Tolerans Kloeckera apiculata
L. coryneformis subsp. Torquens Hansenula yalbensis
L. fructosus
L. hilgardii
L. homohiochi
L. plantarum
L. pseudoplantarum
L. yamanashiensis

ﬁm . http://users.chariot.net.au/~dna/kefirpage.htm

2.5 NszUAUNISRARANGS

ilesanamafidundndusiusminiunivatelldedousing 9 aedan nesuasng

a ] 1 n' a2 = 1 | a o dl o

sanluLdasrasiuaeiinnuuanstllniuanumnizan  AasnauiinisAneqisaneiy

a « e © ¥ a A ol g - a o 3

nandnAas M ligluuunisn@nArasiauaINUaIENINTY AFLLAUNITHARN ALNET
ANNNTILATIRY Saloff-Coste (1996) # 2 NZLAUNIT AB

#

msninamesinslduuaiiiSsnsauananuas Saccharomyces cerevisiae IUUNANET
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1. nszmummamuug’uam (Traditional process) AR nNsNA AR LTI AN
Awlefingu 2-10 wefidust aﬂuﬁmuﬁwmL@@"L?Sﬂmzﬁqiﬁ@uquqmuqﬁ 20-25 B4A"
wavdes wisaniulsenldAansinlsznns 24 falie uaznseaiensueen nsud
nsasldinl i unminAlesasesraluly Alefinsuinlussfigninniives uasulin
gl 4 asAaades wazdisesmafivldlduiuenailaleflladld  nezuounimdn
AvlefuuuAniemnadnuaznans i nuanslunmd 4

2. nsruaunsuaniudaqiiu (Recent process) Lﬂun?:mumsm'ﬁmﬁéuamﬁm@zﬁ
goglnpziuean SedudunisuaningldnddefivlaleilladanAmesiney Thunedn
nédes i niazBinastuiin ?J'EmmﬁnLmuﬁv‘iﬂé’dﬁmm:mmmmuau%umu

MnaRlAandn Aauanaluning 2

ae o o a o o
HUYNINISARELNINUNTHANALN DS
b
wana nnNIsHARAWafANNsTINNTANANuATnszIaUnIsuL L IntiuR  Tlaqiiu
Py -G N% o a a - ~ ~ 2 a = 1 a =
Ifinnsideineadunisnanames  IeafiuwsAanaznanameslasldndngeusgnsununig

]
a a gl

nanAwelanldamafiney  $HnslanatuaNaduvisEIRaadedtdAndt  nanls

drendauszamuainaesamaiiuulindiazandinas@nuuuay - arunsmiiuinend

quunil 4 evAnamdsauINIu sz 10-15 4u) uuoAsmduiugulunsuanasld

9 Kl

d’i’ a G r:i 2/ = ¥ o o ] . | [ A ° o i’/
meaumﬂmﬂnlmmﬂLW@?Lmummumumqunumm Wran1anINITuinassnsy lae

q

b
ar

asasmilunrsudndosuuaRFansanaaRnlazAsanaasduntsusindqatias
(Duitschaever, 1987; Rossi and Gobbetti, 1991) frasinanisuanainasineldndnite

uanalunini 5

Qs & -4
nsuNnAnag
o = 6 dl = as %
msndnAwafiduwilalun1suanatunsiaenszuaunisusdn Taenszuaunisusindlu
wansminliiAansauamfin (lactic acid fermentation) dafistulneuuaiiFansananin
s LY 2 . . d. a g a =  ad
uaznisudinifiauaanasad (alcoholic fermentation) Sanazulnaiansruaastian 3an1g
o’ i’l t=; s = 9/%’ n:il
minMaalszinnuansluami 6 msudnnsanarinitunszusunisfinniaaswdu
o Aﬂl %4 é’ o 2/ o = s - ]
nsauaAmn  deniswdnlszinnilinldlscandldtunsuanenmmdnuainaiin i u

wWhen endsm e fnees 1Ensanulien usuy dand Uatdu iusiu ndnsdausinnaain

nisnunalasineldnvaiiSansanaadnnas Saccharomyces cerevisiae 1HUNANTD
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Large scale Russian method

~)

Home made
Pasteurized milk Pasteurized milk
vy
Kefir grain 2-10 %
A Incubation
Fermentation 24 h.
20-25°C ¢
Filtration Pateurized
milk
Filtration :
Kefir grain Mother
- Culture
1-3 % Fermentation
P 2025°%C
Kefir grain Kefir 18 h
Kefir

N 3 NITHARAWMASILIL Traditional Process TaHARIWATALIASILAZRAA Lt TN TUNIN

Recent Process

Pasteurized milk

Bulk Starter
35% . 4
Fermentation
Supplier ‘ l
Keifr

WA 4 nezununskanAaszluuL Recent Process

T

msninamwasiaslduuniiSonsauanfinuas: Saccharomyces cerevisiae IUUNANTD
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Heat-treated milk

Lactic acid bacteria (2%) : Lactic acid bacteria 2%
A 4 ' l
Yeast (3-5%) Fermentation (18 h., 25 °C)
h 4 4
Fermentation (18 h., 25 °C) Yeast (3-5 %)
) 4

Fermentation (18 h., 25 °C)

Kefir ' Kefir

Ad 5 nnsudnAvlasianldndniae

1
sl =

¥ [ ]
nswsinin I ldnand s tsaFaadnties  waziindulanizaualagasingauitiiug
win seudeniswsinnsaLananin A raesgiunanann1adLasii AN s As LA
maefiuaznienimmNn  uenanntiuuafiGansausasindeiinisaianshiinnandn

¥
o o =

= <t r:dl o g 2 o dl U
El‘l.l?Nﬂ’]‘a‘L’Qi‘ﬂ&l‘H‘ﬂ\‘i’ﬂﬂuVIﬁ‘ﬂV}W’ﬂﬂLﬂﬂi?ﬂ‘ﬁuﬂﬂu °] e

NSRNNNTALRARN

o s a g as L% ada 12
LLUﬂ‘V]Lﬁ‘ﬂﬂ?ﬂLL’aﬂ[ﬂﬂ@?qqWﬂ\ﬁ\'j']uqqﬂﬂ']?u“ﬂ@q?ﬂﬁ‘:ﬂ@UﬂqﬁUlﬂLﬂiﬂ A0NITATN

a a ana = p= ad A o Ay oy a A o o
ﬂﬁ‘ﬂLL@ﬂlﬂﬂLﬂm@’lﬂﬂgﬂﬁ‘ﬂ’lﬂﬁﬂqLmJ 2 90 AD ﬂﬂiuuﬂwlﬂﬂ?mLL@ﬂﬂﬂLWEN?JEINL@EJQ L3eIN

41 lalulediuumiiv (homofermentative) uazaainnsusiniiifiansatiodu o uenwilean

;

- - Pl — \ N = a3
nsnunameslingldnuaniSsnsauaadnnas Saccharomyces cerevisiae idunamdo
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nIALaARn Gandt Emmalamasinuniin (heterofermentative)  Aannsusinagaananaly

AN 7 LAz 8

Glucose

Glucose
2 Byruvate

&

2 Pyruvate ‘
2 Acetaldehyde

2:Lactate. 2 Ethanol 2

NINT 6 ADN1INTNNIALAARNLAZATNNI NI NLENIUDS

s fungifood.tripod.com/ ferment.htm

TalaWasinunind  wsa Taluuasfnidesiuuindy (homolactic
fermentation)  tun1sudianldinansananinatinasee InsnuanBansauaniinldinmaa
ﬂgiﬂatmﬂﬂhuaﬁiﬂﬂiﬂvlﬁm (glycolysis) %38 Emden-Meyerhof-Paras Pathway (EMP)
& ol . N a a Wy e & & o _
FauuaiBunguilarunsondnnsauanmniissann 95 wefidus aannisuinnglaavize
nuaatna  Tunszuauniaminngles 1 Taanaledng EMp acldlngion 2 Tuana

i‘r d' (= ar (3 £ =) = 43‘ a 9/!‘;/ a
aniulngnazgnilaauiunandunigarinanansauanin FansananmnazwulAveTiia
D-lactic u@a% L-lactic (Adam waz Moss, 1995; Singleton Waz Sainbury, 1988) 0]

] al a a 3 ,&' 2/ ' .
@En\‘ml'a\umﬂWL?ﬂnimLLﬂﬂMﬂﬂquﬂmLm Lactobacillus, Streptococcus, Lactococcus

WAy Enterococcus WWUAY

amalswlasinunin e e lruaafniafiuundu Wunavdn
PAnnsauarinlneuuafiGensauaniin - dwsiniamanglaaldidundnsnsmanaeiio
14uf neauaARn  nsauedsn  nsaveshin weniuan uazarfuaulasanias
(Schlegel,1993; Adam uaz Moss, 1995) ﬁqm’ﬁwﬂumﬂﬁG‘ﬂn?mmﬂﬁnﬂzjuﬁ‘lﬁ’u,ﬁ

Lactobacillus mm‘i‘l% WA Leuconostoc

e —§— e e— —e —e———eelm——

nmsminailasTasldnvaiiSonsauaadinuaz Saccharomyces cerevisiae IWUNANTD
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L}

Fructose Glucose

ATP

> ADP

Glucose-6-phosphate

Fruoctose-6-phosphate
/’ ATP
» ADP

v
2 Giveeraldehyde-3-phosphate

/- 2 P

. | 2 NAD™ \‘/‘ 3 ATP

2 NADIM < - > 4 ADP

2 Pyruvate

2 NAD" \. /' ATP

2 NADH < ~ AD

2 L.actate

b

w7 7 dansusnnsauanfnuuy Taluieisnivn

an www.brighton73.freeserve.co.uk/.../ phd-intr.htm

T — —,— - - e}

asnunamweslaslduvaniSansananfinuaz Saccharomyces cerevisiae IJUNaNT0
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glucose

- ATP
ey AL

glucose-6-phosphate

( MNAD
- NADH,

6-phosphogluconic acid
L~ NaD
NADH,

pentose phosphate

CO, «

slyceraldehyde-3-phosphate > acetyl phosphate

NADS -p NADI,
NADH, +- f e NAD
1.3-diphosphoglyceric acid acelaldehyde

~ ADP NADH,
» ATP » NAD
3-phosphoglyceric acid ethanol
| -0

phosphoenolpyruvic acid

o

pyruvic acid
K A,
e NADY
w

A 8 Adnsminnsauaarnuuanmalnnammin

#‘

msminalasTasldnuaiiSonsanaainnaz: Saccharomyces cerevisiae [DUndNgo
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-_—_—— .

NSUNNLAANAZRA (alcoholic fermentation)

plucoss
Sy
glucoss-6-phosphate
&-phosphogluconlo ssid
2keto-3-deony-&-phorphivghiconioscid

pyraviescid

scsialdehyds

4
acstaldehyde +C0,
L 3ADI,

#henol

A 9 ADn1sudneniuesa

ﬁm o hitp://tnau.ac.in/.../agm/ UGMicro/AGM151_201/theory.htm

2.6 Uszleminasminas

al - P P A eaa e o a o  ed P
WAafuananastuuaFauastasnilsslomisasanisndn  NanAuNANes

a 4

falsznaudaaussnuaznsnaziituiiduflunanesiin Gedenldsruvaainnmesiouninn

sina  Mdain® Tsfiudanysaflufinesurdouligndesiusendranismininlisanie

anaull g wud nenesdluviilnudunsaasiluinuunludmas  uAwasdalisan

Ll 9

=

= PR a Al dl ] d’d o o '
LAALTRINILRZLNNULTRN "NL‘ﬂ‘MLLi‘ﬁ’]FI:/IN»F"I’)’]N@’]ﬂfyEl’ﬂﬁ‘ZUUﬂ?Z@"}VId'Juﬂﬂ’NWUN’)ﬂluﬂ

waf uenaniulufeimmuvasweiadaduussndaammargyafiulanm laduue:

R —,—,———,——— s — /] e}

msninamaslasldnuaniSonsananfinnas Saccharomyces cerevisiae IUUNANTD
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Tsmu el lunisiasyuazldndseuaassas  (http://www.kefir.net/kefiryogurt.htm,

http://users.chariot.net.au/~dna/kefirpage,htm)  89AUFENBUNILATLALADIAINT

Tnrunisaasrasuanslunisehn 4

] - ~ ) ) ) -
AN 4 ’PNﬂﬂﬁ‘zﬂ@'ﬁ'ﬂqﬂLﬂﬂJLL@ZQMﬂ'\Wq\TIﬂ‘Tuqﬂ"lﬁ“‘ll@\jﬂl,w’ﬂﬁ‘

asAtlsznau 100 n5u asmlsenay 100 nS¥
PRI 65 NlauAass Apnfind 12 0.5
Tt (%) 3.5 Tuasdu 0.09
TusBiu (%) 3.3 G 1.0
uanina (%) 4.0 AR 0.08
i (%) 87.5 Anfiug 0.11
94 wada (ni) 0.8
wiaueanagea (NF) 0.9 NAAKINAAINASHAN (N5H)
NIAUAARN ( NFW) 1.0 uARLHN 0.12
ABLAAYNAIRA (HAANTY) 13 Neanasa 6.10
Naar s (Faansa) 40 wuniiden 12.0
nsaasilufdnilu (n5a) Tunade 015
aninu 0.05 TR 0.05
Afaarantiurnlsdu 0.35 AaD 1A 0.10
A 0.34
* eladaTu 0.21 inAaudnnanisias
virlaiiu 0.17 wan (Aadniu) 0.05
winlaflu+daniu 0.12 naauns (lulasnfu) 12.0
‘la%u\ 0.27 TuAumdn (Iulasniu) 55
173 0.22 usanila (lulasnia) 5
AnAY (A8Ansx) =@ (Raansu) 0.36
AniNue 0.06
ualsfu 0.02 assznaudiltiianau
Annfind 1 0.04 azFvan las
Amdud 2 0.17 lnaz3ia
AmAud 6 0.05 avdndu

B ————,———,e e ]

msnunaeslasldnuniiSonsauandinuaz Saccharomyces cerevisiae 1DUN&ANTO
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| Lﬂ?lmﬁ'uﬁLV\I@%"ﬁﬂ?:Imﬂﬁimwmwumﬂﬂ?:mi |y (Panene uavanuRnH
saneuwdsluannmlszmalaBenliflmiinafiefifiafnmaniozsing o sesanig
wiu pnaBnUnfesszunlusnene widywifeafunfiud Winmnlsefiaveglsta uus
wazanuBaUnfivesdnld  amsinmdannasurtatelnallivesena Tnendnenanans
warevudanaiinisiinafiesinaseszuunistenemnstesiany  wenatniudel)
msnfinuinArlesiananilumsilesiuifesen  Tnadeqauwitiuanldanfires
mmmfﬁ’um?ﬁﬁﬂﬁlﬁmmmmﬂﬁui viu aulnauavdlianges ufu  (Saloff-Coste,

1996)

TwAmesaiinidunadudeaassienia Inaanizdnniud 12 91 uazdniwa

a & = dl a = Adl = &1
flasdsznavaaslulesiu FdmfiufinuluRaidiaacuaunisinuaesls ssuutlszam

©

ar ]

uazdoeniigefionssas  nshnAefwuddasnsssusruugiAniutesswne  delinng

9
£ 4
] ]

naaedldiudilendulsaend Gu wnfs wudrdilesiainishauusddslinsunauidn

1
yald

¥
soniiedletonanannnaaavdatiumnsuanldndudndes  dwFudRaumraiisnaanu

¥

' ] ©

dngneintfszuududianau d1lddusmman  dastlasiunisfame luszuunieAueIwig

ﬁﬂlﬁﬁzﬁﬂlnﬁwﬁﬁu (http://users.chariot.net.au/~dna/kefirpage,htm)

anstndugeaanlsd  videRwlesuanuluaiasinen  delszneudaanglrauazni
] ] o s e = 1 A oy ¥
wanlnaatnsazin o M IEHnsAnsanasiRTasine sz nudtinmauTFRf un
13 :gl' ﬂl os o s i’/ = ar k%4
iWesen flasnisnasgnannasaiiadia  flasdunisaniay  Aaiuaudumansegussuy

niduiulAiduedwh  madilneAuleitsaandnsudassanininlsavaneiin 1y lsa

a

%

Wla deuanszdunaaamesaauazalLANszAuiaIaluden doaluszuunisdesaiuns
] o o % < - al g o 1 -4
doefneiu 1o el nzmasilaanas  waranstTlnadestsdaasraanisuiansdas

(http://www.growyouthful.com.pdf#search="kefiran’)

dszlnadrasmiiesndrAandsznimilede uarwisdszinninslulafin

ey  Ha o a a o ed a o : Y o e
ﬂﬁ‘ztﬁl‘ﬁuﬂquu@uLu'ﬂ\iuqqqﬂ“ﬁumT@Qﬂﬂuﬂ?ﬂﬂWUluﬂL'V‘l@ﬁ“]]\'iﬂﬁ‘zﬂ’t’]llﬂ'J?JLLllﬂ‘VILﬁ‘?JLL@:EIﬂVI

uwazHAnSummaAwEdnguilasiuinadonlfganmasfusinefiay  nisudlnadmed

q

=

doenintFunniaesuuaiGafidszloniluald  dominaiaqdunidnialiiinalee

YssTamfludruinslulefndufnanquautinresdinasuimulufefinsugndas

nisninalasTasldnuaiiiSonsauaadinna: Saccharomyces cerevisiae 10UNANTD
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(http://www.liberte.qc/htmli/kefir.asp)  IasAmas unAManTR lunsiuwuafizaussidy

deo o &
ANTNEUENLUANAN ]

] £
dseloadaashiasineinldsdaguainnanaisldsell  doafnuangadass

a =

wupRiGandisrTuniuacuuanGanliingluald  wazllasdunisfioa doansedussuy

a Yy o

iduiy  dosluszuunisdealnaanivdiuiimiauaning  AruAusTAUABIRAINETRA

9

uarde NEgININ (http:/www.nda.agric.za/docs/AAPS/Articles/Goats/Dairy%20Goat/mmilk pdf)

2.7 YngAunldndnAinas

g’ o d

UIUAND

©

=

v fluewnaifiesetaiassesmisnusnifia dszneusasaisainssing o #ld
& ) £74
dandsny  arsfisndudanaesaiulnassiemeuazarsligiisuniwdelsautinisn
%’ ¥ . = 1 p ] = (% a = < ]
dlsznaudenansanstdasioe q ldud i lufu waalna Amifiunazindeus
o ¥ ¥ = = c = = s = °
Faiinundadusimsfiganauysaiiniige  uasiansuiinaiaysznmshiaannsninl
Usznevizananiuatmsdy 1 1§ dwnandndiaesgniasunmanasiinlfiduemnsaes
H ' 14 1
wyged  wiindnaneflugranssuunusza@ndneiungy | A Wundd Tamanaiaes
d' v g ?:’ %’ A = ] « 1o n}
wiaailFannisunlagdsrainiiuntimuaes (colostrum) warzaatanysaiannuadah
fganwudeuss FBunmaewdelsildfuue (mik-solid not-fat : MSNF) agflutas 8.0-8.5
a b

ulefifud uazilladueludos 3.0-3.8 waefidud duilunnandniaiinoudesszydniu

unTlnle (ANAR 4sWmI, 2546)

asrlssnauvnaafizasiun  audn  agimil (2546) TdnanateesAilsznay
= %’ elvds’
MaaRaasnuninal
1 [ iol ,
Tstiu  Wuastszneuifiinnigasesasunannintuiune fuans
Aa 9 o a ) » R | o ° 8§ v )
amsidaNdAysaninasyresiene  dranavFalaiullifaaneasinliidenned
andunulsatdesas nsetivinanas  TlsRludsenavdasnsnazilunaiesiin

Tsfiulwinuuudady 2 ngu Ae

J————————e—,— e ]
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AU (casein) uldsmundniduinigaluin aqunsauanesn
IFfnansannzneuuulinenIsfiunaauAIfieg109ih 4647  aduluuniilssann
80 wlafidus vaslusRuianun uazuansaiumusiiauaziugaecdnd ndusatlszney
- af 1 = 1 t a = 9 = dl (% o o
mellshutesdnetnatdes 3 1la Ao ueary 1w wazumlih iaFu Feinazsansaiy

o 3 o [ rdlo 9 =~ oo )
srnueaidanuaznedveianialuarsressas i liunidnenizguing - uwanannisen
nznaufatnsaudaiaainsnuaniadusaninanisdmenlaiuieniia 18un 19uliv (rennin)
M lilsAuneanunfnnanifivingy  waznataduawsniialua Toud weuds Tung

a ~ Qe 2 = a ] o
gRAMNITUNSHARATUN IS ANRLNaUN NUNAYENIMARA AN BTTA 1Y nIndayEn
nealalasAaesn  vdensAUaRRn  uaIanAensaeansinuntBuALTN IRLEY viEeanann

b o < 2 Ql’ b7 = 2 [ &
prnaudnasuiiuils  Tnevqldudordundddiduaivis #1010 asedeunseane

a =) 9 @ g ds’ a = ¢
warannralfidudiunanlueimisiaeumeqduvias

TusAuLag (whey proteins) LHOANAZNAWATUABNAINUULAT 11
| o o o a A i oao o nay o  a
WAt Mwdedszneudeallsmubnvansstianavateey  Rd A ldun waaviayln  uaz
a 0 o o A S = o a o i
wantnlnayay 4 wmiuuaaisuiy WuihFumsesainedu flullsfuisnaznaulidn
-ﬂl ¥ o’ :’/ % 14 1 ° a1 = c’l’ b
Wagnadnieu  Aeiunisliansdeuntunerain¥ldsiuafialinnnznauaanuithe
annsaueniysiutieanunldlnanisnnazneaumeunniidusdama douuanininayfuiy
i %’ 1 L2 =4 = [ = Aﬁld % v
llazateun wisvanaldmnlugisazaainasideans llsiuifiaauaiuisoldinausiu

MuknFenIewTlzneuseanytuinaydu (immunoglobulins)

losiu
Tasiulutiuneglugtlainladu . (globules) — auimzedntaduilidueii

AUENANTENINe 0.1-2.0 arau Ieeaas 3 luAsau DaUIALANNGMLANIEY  HiavEe

k1)

a =3

fnveaddnlasuszneudonlusfiunavansmanealalsfauiniifin wlfidalafusias
Sulisansiunanafungulainieduresiindy S finenuianthetious Fnlsifintd
unneaninlidialaumuiafusinesunanefureuman
lasfuluunlssnetudaeanaiseseatszanns 12.5 Wefidud wsznaaladu
855 wofifud Tevnmiin  das 2 atstazsusmuiulasndiaelsfiAaihilatdy
nealasiuluinuaivanetin  wenselasutiiedusa 1w nsatan (butyric) Fewulaly
lasiunaying  Sunselafuiifinduensi  usnsasanannlafuasinlfundinduiiv

P s —— ]
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b 74 T 1

I wazn Whusudauna e i nAuRAE 10 WauS e TINan NuNLN SRS UNLNE  anTliang
naalesiulsidnse uariinealasiBassBndnted wanannilesiuluuuseiansunsagie
ABuntlesndn iy WeaTwatla 1Hun wdhu 1avnaw wazafiuinluday  asamases
llil ] ~ é’é’ = =Y dl ar I ) a a7
PN ABLAAINATEA WasanluaeIea TR wardmtudazateluledy 1aun Sanfiue

a a a o a a a a = &
AHUA IAINUD INTULA Lazualsiue s

¥ ¥ v . ¥ ¥

e tmaluuslent wsauaniva  Buinestinanananinalss

[] 9 1 -4 9 [
wae 4.92 wefidud  waalmawiimanazaeinlglls  Fuiudaileniafiazfiaans
QI s 1 A' a [ 6 =Y o Y a dgl -ﬂl o L 7K = d'
azananmlet e lunaningiunnataaiin - A lERaTyw et iy Wiele
0 o A o a o = ° - PR
MUNTUHNTFRUB N A AR L Lmﬂiwmzmﬂman@@ﬂmmlwmmnmmuuq UNANUD

[ [~ ﬂ' a weR A" d’lv ~ as o 9 a 1
madwdadn o weiFlnafanaanau  dowilinaziadunisinuudustialinouuay

9 o o A & a P - ° % 2 Aa 2 o
uNdung  Atluassiastlasiulasnisiiunaainanaiaian i Wnan i wsnasunn

s liFninan 13 nAnndsfnuaiumi

WIEIRANG )

nsaraadau s luuy 3snisBunondn Janunstans
d’ <4 [ % %’ ds’ % d! k2 ' 1 a
hwdenasnmunaw iy aedsznaudosussinsine 7 luglassanfusium

aanlan  uazveawn  PEuinuusanse g luiusuaslummsi 5

19199 5 Bnasusss luuuuasludaesunlaeeas

wsa1n) ulesiunlusius wasiFudludaasiu
TWunaldeu 0.14 20.0
WAREN 0.12 17.4
Aaalss 0.10 14.5
Waanada 0.09 13.2
Taime 0.05 7.4
unnigew 0.01 1.45
Fanas . 0.025 36

i : auAR Wi (2546)
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AMAUF
USnouraddmiiugiiogng o luunfuasusnsaiunaiugi - ganis

ATALUN 1981 LAZNITHAR %qﬁmmmaﬁmﬁuﬁmﬁm1me°lummaﬁ 6

A199N 6 1Bunnme@dmiuluunuasndas et siia (FevimEnun 100 n3u)

TUATBIUNLAZHR AN TUNUN

FHURURY 3 P

o v S ¥ loAnTy lafiad .

URNTINU UIUNIIRD UINUHHITAT [§PVd] . . ()] (LL‘I/N)

(latu12%) (a5 %)

e (1.U.) 160 65 3,300 520 210 50
Inaziiu (u.n) 0.035 0.012 3 0.040 0.050 0.500
IsluaAu (.n.) 0.170 0.037 3 0.180 0.200 2.500
Tuazdu (u.n) 0.08 0.18 0.10 0.14 0.10 0.80
AmfuT (un.) 2.0 VB ¥ : 1.0 1.0 -
AAUA (1.U.) 0.5-4.4 ¥ f - 3 -
AMNAUD.-(W.0.) 0.08-0.15 & ) = . - -

V0 anAm qaWmid (2546)
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U ifluansilanigalmiug Aefivsvanas 87 wlefidud  Tneniwin
5'al ar O ] s %’ A 1 ] = =) = o a nll
wndlusoniisrarsdmiviomas  ndeus iy indereslmAsNwasInunATan InTuT

AZRLNN

UIUNAUWARS (soy milk)

4

o 4 g o a4 e A A =
UHDUNRADY 1iTh u']l,m’]u‘; LﬂuLﬂ?ﬂ\?ﬂquﬂﬂqLuﬂﬂﬁuﬂﬂﬁmzLﬂumﬂ\jLV]@Q’&‘H'\'J U

]
=

A A A o oo v & ~t o 4 > o a o o o &
AATH WIUDANNAARILUIUN  IRTHUINNNDUNRBINILNAA LﬂuNQMﬂmmqqﬂﬂQLﬂﬂﬂﬁﬂﬂm

9

1
=1

' ~ a A o o ¥ o o o c a - =
m'Vl’]\‘lIﬂTu’]mﬁ‘@\‘i T']ﬂ']gﬂ NIﬂ?muQQLNﬂLWﬂUﬂuuquuqq LL@:’,H\"]Nﬁ'][’;]L‘Waﬂ AATHUUNU
o v o 8 o . o ¥ o A '
1u@:sﬂu1ﬂ@lﬂﬂqnuu’]uﬂ'3ﬂ @mﬂ’m’lx‘ﬁn“ﬁuﬁﬂ’]ﬂﬂﬂ‘t’l')vl,ﬂ‘n'a\‘iu’luumL‘Wam UHLH LR

w197 uamlumisnen 7
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d‘ ?z’ QI/ = ] s
A1 NN 7 zhuﬂﬁ‘::ﬂfrmmﬂn;nmms‘ummuummam UNLLH LBAZUNIN

ARAINN LTINS (NFI/250 HARARS)

dauilsznay —— v . —
UIUHDUVIADY WIAUNLN . HUIUHI
¥ | 217 220 219
Talsfiu | 63 - 3.8 8.5
fhmauaning 22.5 17.5 . 12.3
Tt 2.8 8 - 8
WAALTEN 48 85 295
wiseu (Alaupaes) | 135 155, 155

ﬁm . http:/Awww.healthnet.in/text/forum2/soibean/index.html

NSTNAIENITHARUIUNAARADY

ANLUANS

—

http://www.nif.or thirecycle/pdffile/Poo050pdf) bANA19TNNITNATNNT

de

} 74 1 b 1 b
NARYNUNGANADY A9l NTANAA2ENIANNEANARITUNAR  (water extraction method)

¥

ige nrataadafetinludneoirdiiadu (water emulsion method) wsansafinanuila

fomaasanaleshufn (full fat soy flour method) vFansannaInanTdsiududy (soy
. ac] [ nlf L) 2'/ 13 ndzl/ = dl S/ o o

protein method)  IaedEn1ratnanfamaasiaudniiuassuaunidiunuu wazfang

G;Q 74 :I' o A 1
Wuhflenliislugaarunssuaiaisey uarangmnasuawialug

act a § [ P 7 = & [
NSTHATNITHAAUIURNAIMNARIAINAUUNRDIVINLNR A

= < o/ & o & 1 3 (3
1 MILATHNLNGA ﬂmmmwuammw‘[mﬂmmﬂnmam“n‘lmugim LUAR

a A. =] ’0’ < t#‘v < k4 4 k% 14 %l 2 o
@AY LArRUanluaen UNNAANARLARNLAININIAITNAZAIAALEINITANUN udatinlilud

b.

uNeasansanisaininuy Sauuddaivaeludnsdon dq ;1 Litesndn 1:3 #

) J
v o o~

anumpivieafunaldfieandt 8 dale wdedldgungiigeindaziiniandnlaamgl
oA L4 ¥ g d o X , o .
i iladaidlegarindiud wesfdlulszangs 1-1.2 wh uazanansoaeniieaanidlaede

wanuldandafsanugaaenllazlfindadanazann

w
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b4 1
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n984 oL NN EALURD
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PIUNTUNAAY AW ERT
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Ugausindusa vizaamAmtnguInig

P

Pl uaimeg i

<

v X
UITLAVHNDD

AR 10 NTUAENNTHARUIUNAIMABIAINEUNARINILNER

ﬁ&l’] . http:/iwww.nif.or.th/recycle/pdffile/Poo050pdf
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o & A o qu P ‘o 4 P el
2. ANsARANNuN ualladdlazitas Inganaldlidiu vizeiAsasunny
Usedniniiguiialdléitieszitun  nsuainBuu et lunsuauazain  SesFnly
medau 69 U1 wiadu 16 ¥Ie 1: 10 duNRldluduneuliacindudn Teldtinng
wuauusAtantigwndudonaneds Wy nsualiadaiuinieunaumgi 80 edm
Wadaa  (hot grind method)  wiauddalunnFeuudamudtaansazaralnsanly
aFuaafgnund 7 ssrnaadag Wunen 7 Wil feuiiarun gomniaeainiau (8-10
avAaaidua) saxdrnanlfituizeseulsinendawalifenar 90-95 ewlninandaius
Duewlaifidadninlifiadfisendenaatelatuldarsilinguin N5 EaNTazae
ThanlumSuasiuanLddnaasnautaldunndn Ifiungenandn  walddFunnuiiug
o A 9 , v o P e X 9 - o
fadastagndinisldinfauiieetiafen  wananinsuradanansuaiun  (Aenu
2 LT 74 %’ L% 1 < oll 1 [ Q‘ u'/ v
WuduFasaz 0.02 Tassiawin) luseudianisuamaada wuddaeannauiafae  Tunis
s SV Ay C v A o o o oy a
anaunssne1aliasnasuadaluiudarihhdnduneldguginiaienidagnsilingy
d‘ 3/ % lﬂ‘ [+ 59/ =l g
Wauauda lwnsesanininean  Aauidusinle Aeuiuy  n1snseafiunc
Y ¥ v t o 9/ -ﬂl d‘d 1 d‘ =
Heaaaldinanauns denlussduamannssuldirsansasifiawining selivaraguuy
) %’ cl’ . 9 7 4‘1' o 6 o <l = c; = ] n=l
uninundnsesldllinligninavianseulsivazUfiseaaisg ) haclinatenauss
?/ ° . o 2’/ Qa 1Aa dl 1 s 2: s.n:hg [ %4
souisnandasTudeis Ty inedontfulpanininneinguiniseesinunliady - uas
:l/ o ] di ¥ a % Q‘ :%I i _ %’ dll Y a
anntusilulseustesaiialfifianisneniuungean 1y niaEuimaneiveliiiase
wu  nsdunalnlAuazdiunsuiialdealnld  wienindfudgsamaAmislaguinission
=3 a d‘ [~ =% d’o P o~ 9 n‘/ a ?:’ dl Y ]
Cnsdinwinletin  Gedlunsaesnilufiandunsrnudnfivendonaes  wruunldauisaiid
Widtneld  wilussduenamnssuazfanitlldnunszusunisiiulfidhuliomendy uaz

' gl’ ] o ° f
?-J’ll,‘ﬁﬂﬂ‘ﬂuu’liﬂ@’] NUIE

3. mealdudedmety memliduileReiuimmedahily
1185 (Homogenizer) fiAmnudutlszunns 3,000 Uenusi/ans 9o Lngmmﬁlﬁé’hndﬂ 7
psATaldng  nistiudanmonuiaugetenanauisseseynialaiy  inliTusfuuazlady
nsvanafaatineatiiane lRansuandu snlildiedndaf o Fhaileipeaiu uazld

SATVRANANNANA

___—_—————________—————_—___——_——
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i t d!l’ = o ar & as g

4. nsusquazen@e nINanszaugnatunssnluaFen nldasnns
ustqrnuzfauatlurimizaganatainazenn  dounsndnluseiugmranvnssudmiunan

o el A o =y 1 nz G -3 J
Ausihussqlurasvirenseiasionldisnisdndeuuuanedlad  dounisussqlundes
nszanuanadunsznaufiansany wandsin uazusiuezgiiflanssnuRafuuin oy
A8n1ssinTeuty g 181 1 (Ultra high temperature : UHT) fgoumpfl 135-143 3
gadisa une 36w esh@edionuausrdiaasAniAnasansat syt
- o 3 o A ° 9 ¥ o a o ol Yy
dounndaaesimasannisaintiiundowaasainisonn i ldWmuindndustauldan

wanzdalilushuatunn uwidaulun i W fidueawnsdng

Ml & X\\&)
NISHARUIUNDAURRIRINLURIIUA
= 3 o P d” o -4 o Aag Ao o o o a,
nInaRtuNIAvaeWIniativaeualudneiduEdaty  ddantiunig
nANareaudonieulatinNgomgl 165 aswmgadaa  udadeTedaluutiung
- v v b7 .
(Flacking) Aanuuunlszuies 0.008 Hq visatieandn adntuiiunldunFauniuaudnm
° 9 ﬂl =i [ d‘ o 9 :’H’ o s 9 1] lal %
tdsedlalualuged e liduiiameniu nsaseininudailsausenausa 1A

k4
aca °

¥ a: a = | = ] ‘__g‘: [
TRUNDUNLN 90 avANIAEEE  1HWaY 10 WY UTTUASHITD  IBUNNICANTY
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=

granssNIuIAnauaz uanInndrmnalan msnzseeldiaTasdnsuana

a & ] < [ < a o o
NITHAAUTUNAULBRBRINN LLﬂﬂﬂfJLﬂa@Q‘ﬁuﬂ‘lmNuLﬂN

ar

a go/ alz & n'/ = =Y s [~3 d‘a 9 1 eI/
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a a o G.ooa - P a ° ¥ .
AT NA AN T U AL AR NANHIUAZUNTIIUIA 100 LT HININANUILAD
1 dl 1 3; -4 2 3 ‘3 = [ 1 nal ] d’l’ o = ar
wondouilidazarouiean  Mlndulaesiu Upusinausauszsindaluituaafeaiy
FBnraimsoeiiantawaasiamasn nsnanlduildowaaaihdsnmuizandiuiuiniy
T uszsugramnssy mazazaanluniswsandngau unszuaunsildss@nsnings

1374 73 di o taid '
LLﬁlﬂ‘ﬂ\ﬂ’ﬂLﬂi"ﬂ\Wﬂ?WNﬁ‘qﬂWQ\‘l

ATHANUIUNDILNADINNTUTAURNAAITNALNARY

unlilsAuanmaandaiaes (Soy protein isolate) Faifludauanslusmiunanalian

damRsanaraneinfignmgll 5055 aeAngalTug nouauaITazaeuNe  Ugauddan

1 ¥

s o QI/ i < ) = %; s Y v %
panieldadapa UL AN FANNNAs WU nnBNaa L aaulidaiu

B — e —,——e——,e—— —e— | e
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TreldAenufeud 60 avAgaldus (Wunan 30 U NNUAtNANILANS LANITILATad

I alll 6 © £ é{’ = as a A. 1 d’l’
alua e ithuiemen iy FNNaUss UIIUaTHLTe

& e
NIFLAUTNEN

%’ q’/ & d’ = a dl a = ]
aauzussquuuiamassmniuntusiazann  uastlaaliniqduvistidauisn

¥
& k4

] - 3 4 c’:’/ dg' dll o/ 4:’9’ a a & (.Y ]
Hrwdneenld  ssilinetlasiunistuitlewrasqduvitnendinissinmeuds  aunsatles

t
a 3

) ¥ ]
funisfudiuesnady g eenfeuussuas  sowvissaaduntmuzussqniiiinaudon
n' =8 as %’ c- 9}%’ = n:. o = o rzs' o as
wsznaudunradudulwinm dnlfladnduiisdn® dhunwiaiselsdiussqiuivgs
anminiduudaluiifiy 3 asanandoa salunmusiazens amnsafiuinmlénamnmni
= ¥ o Y & A a dal @ o =3 :', -
4 aspnasides Tidszannd 7410 du dufinvienugRgedu aagnasiiuinmiazduas
d‘q - A & g’ nlz b= t:ll 1 ] “31 A «
MIUTUITATiten Ao quisesaanaain dawiiundawaesfikiunissinTeuunaines s
- =3 9 <3 PRPAPN ' :'/ o
fussqnsztles  annsadivlidul  deuunewannianussylundanseansuaiadun
Usznaudnawanaiin  nszaw usvilaavglidendsznufaiuuiuinnn fina leun vta
= = ] 1 4 d’o, o ) 5 = =l < o
qauvistlaianuasoduld Bunminwn aesann azenn dedas wazliengmaiuineun,

L% =

(6 waw) Aenmpiives Junueninieaaugs famnnzdmiunisuanlugnaivnssy

3
v

gualunl  Wuddmdesanldiduaeiras adatlausmanfurasie 1 u lian
5 4 H 2 - a o .

il Fealnuan  videnauiinald  videenanweaiannglam (calcium gluconate)

dll = %’ o'/ = a o ! -] L] a %’ alz = = 2 3

Wendnuniamdesiefiveadangs  viseatatilinaaiiundiveesatinnenaaniam

Tudelussassinlfutuuuwunes (Spray drier)  vireanatinldudmiiuutamasstiady

wulaanisuaninmauazinlidnduntelirmunugs

NSUANUIUNANARY (Fermentation of soy milk)
inungmaasiinunsuindoulngdaulunjudaimunanainnisminuntdamans
%’ oll N td’ 1 o Ay A ] %’ nI/ =} d' 11 or
YrunswassTiiunmminidafndiuudamasi tdiiunarinuatgilsenis nsTuaY
ArsuTNdauannIsnALAA INTLNIE ﬁﬂﬂﬂﬂ’iﬁi&ﬂ?‘ﬁﬁﬁﬂﬁﬁﬂt?ﬂ FeNNNAUTATAY
nARATuazannAuTest IHfledudannu diaiusunataesqdunitdluanld datng
= % ' nlz A cl’ ] (% 9 1 X nI/ = . . .
RN RAS AN wRaaRdnuntaveTn THun  wuuFaadawmaes (acidophilus  soymilk)
o ali . ol4 . = a
TuAsAdamaas (soymilk yogurt) aundawmdes (fermented soymilk cheeses) ALWaIUN
fawmaea (soymilk kefir) @ﬁauuﬁ’qm?m (soymilk kumiss) waztimmefaasiias (butter
soymilk) 15134814 (http://www.thesoydailyclub.com/sfc/dairy48.asp)
é
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1 0 6.5 15.00 ©0.347 Lc. lactis subsp. factis
6 <ps) 10.33 0.720 +S. cerevisiae
12 : 4.5 9.00 1.015
18 4.0 8.16 1.171
24 4.0 7.00 : 1.250
2 0 6.5 15.00 0.407 Lb. pentosus
6 5.5 11.00 0.731 + S. cerevisiae
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12 5.0 10.33 0.755
18 4.0 8.66 1.092
24 4.0 7.50 1.303
4 0 6.5 15.0 0.343 Lc. lactis subsp. lactis
6 6.0 15.0 0.631 + Lb. pentosus +
12 5.0 10.5 0.810 S. cerevisiae
18 4.0 9.0 0.996
24 4.0 7.0 1.154
5 0 6.5 15.0 0.358 Lc. lactis subsp. lactis
6 6.0 14.5 0.623 Lb. fermentum +
12 5.0 10.0 0.795 S. cerevisiae
18 4.0 8.83 0.950
24 4.0 7.0 1.040
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1 0 6.5 15.00 0.272 Lc. lactis subsp. lactis
6 5.5 11.66 0.600 + S. cerevisiae
12 45 10.00 0.813
18 4.5 9.3 0.934
24 4.5 5.66 1.102
2 0 6.5 15.00 0.280 Lb. pentosus
6 5.5 11.00 0.675 + S. cerevisiae
12 45 10.00 1.120
18 4.5 8.00 1.238
24 4.5 6.00 1.099
x 3 0 6.5 15.00 0.264 Lb. fermentum
6 5.0 11.00 0.576 + S. cerevisiae
12 4.5 10.00 ' 0.582
18 4.5 8.33 0.634
24 4.5 6.00 0.446
4 0 6.5 15.0 0.250 Lc. Jactis subsp. lactis
6 5.0 12.0 0.459 + Lb. pentosus +
12 4.5 10.00 0.642 S. cerevisiae
18 45 7.88 0.950
24 4.5 6.00 0.917
5 0 6.5 15.0 0.269 Lc. lactis subsp. lactis
6 5.0 12.00 0.533 Lb. fermentum +
12 - 4.5 10.0 0.762 S. cerevisiae
18 45 8.66 0.857
’ 24 45 5.66 0.980
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1 0 6.5 14.00 0.258 Lactococcus lactis
6 6.0 14.00 0.426 subsp. lactis +
12 5.6 14.00 0.545 S. cerevisiae
18 5.5 12.00 0644 | wmihitgrunniives
24 | 55 11.00 0.716 38 + 1 avATaldad
2 0 6.5 14.00 0.258 Lactococcus lactis
6 5.0 14.00 0.432 subsp. factis +
12 4.5 11.66 0.634 S. cerevisiae
18 4.5 9.33 0.921 winlugunguugi
24 4.5 7.00 1.453 37 auALTALTEd
3 0 6.5 14.00 0.300 Lactobacillus pentosus
6 " 385 12.00 0.426 +S. cerevisiae
12 5.0 8.00 0.535 winflgmgives
18 4.6 8.00 0.885 38 + 1 avAIRITYA
24 45 8.00 1.017
4 0 6.5 14.00 0.333 Lactobacillus pentosus
6 55 12.00 0.551 + S. cerevisiae |
12 4.5 8.00 0.828 winlugungnmni 37
18 45 8.00 1.314 BIANTAITS
24 4.5 8.00 1.222
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1 0 6.5 | 14.00 0.251 Lactococcus lactis
6 5.1 10.00 0.515 subsp. lactis +
12 4.5 10.00 0.624 S. cerevisiae
18 4.5 7.00 0.878 wiinfigumpiias
24 4.5 6.00 0.902 38 + 1 avAuaaidend
2 0 6.5 14.00 0.228 Lactococcus lactis
6 - 5.0 10.00 0.541 subsp. lactis +
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n153AsIRUTNInsalaan1sminsm (AOAC, 2000)

mswsanasacareldnanlansanlan
FransndoalansenlofiasinnduBunnuin 7 i azanelidiiunazldan
wmaﬁﬂﬁ?q%a"lﬁ 34 fu WaliTnAaulansenlofdiui biszanaannzneu Mansavans
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azaneun 8.0 Naaans UiuiFuinniu 1,000 J88an7 Fagnin anmiisinlylnmemiy

ansazanelldadanlalnsiaunaniian (potassium hidrogen phthalate) tam A uidindy
Muuaulagldannng

Molarity (mol/f) = gKHC,H,0, x 1000/mL NaOH x 204.229

< 4 o s »
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Fununsauarin = (N X V, X 90.08 X 100)
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o
yapi®50 CH IVD
Carbohydrates
SUMMARY AND EXPLANATION Strip 10 - 19
APl 50 CH is a standardized system, assaociatin : - . QTY
50 biochemical tests for the study of the carbohydratg Tube | Test Active ingredients (mg/cup.)
metabolism of microorganisms. AP! 50 CH is used in 10 GAL D-GALactose 14
conjunction with AP! 50 CHL Medium for the identification 11 GLU D-GLUcose 1.56
of Lactobacillus and related genera and with APl 50 12 FRU D-FRUctose 14
CHB/E Medium for the identification of Bacillus and 13 MNE D-MaNnosE 14
related genera, Enterobacteriaceae and Vibrionaceae. 14 SBE L-SorBosE 14
The complete list of those organisms that it is possible to 15 RHA L-RHAmnose 136
identify with this system can be fpund in the Identiﬁc?ztion 16 DUL DULcitol 136
Iial:jl?a at the end of the package inserts of the associated 17 INO INOsitol 14
’ 18 MAN D-MANRitol 1.36
PRINCIPLE 19 SOR D-SORbito! 1.36
The APl 50 CH strip consists of 50 microtubes used to Strip 20 - 29
study fermentation of substrates belonging to the
carbohydrate family and its derivatives (heterosides, Tube | Test Active ingredients Qry
polyalcohols, uronic acids). i {mg/cup.)
The fermentation tests are inoculated with API 50 CHL 20 | MDM | Methyl-aD-Mannopyranoside 1.28
Medium or API 50 CHB/E Medium, which rehydrates the =~ |21 MDG | Methyl-aD-Glucopyranoside 1.28
substrates. 22 NAG N-AcetylGlucosamine 1.28
During incubation, fermentation is revealed by a color 23 AMY AMYgdalin 1.08
change in the tube, caused by the anaerobic production 24 ARB ARButin 1.08
of acid and detected by the pH indicator present in the 25 ESC ESCulin 1.16
chosen medium. The first tube, which does not contain ferric citrate 0.162
any active ingredient, is used as a negative control. 26 SAL SALicin 1.04
NOTE : The API 50 CH strip may be used to test two 27 N €CEL D_CELIobigse 1.32
other pathways : 28 MAL D-MALtose 1.4
- oxidation which is revealed by a color change in the 28 LAG D-LACtose (bovine origin) 14
cupule, caused by the aerobic production of acid and f
detected by the pH indicator present in the chosen Strip 30 - 39
medium. & | : Qry
- assimilation which is revealed by growth of the THE (Rt pefie Ingretients (mg/cup.)
organism in the cupule when the substrate is used as 30 MEL D-MELibiose 1.32
the only available source of carbon. 31 SAC D-SACcharose (sucrose) 1.32
In this case, the choice of medium to be used for 32 TRE D-TREhalose 1.32
inoculation of the strips will depend on the metabolism 33 INU INUIin 1.28
and nutritional requirements of the microbial group to be 34 MLZ D-MeleZitose 132
tested (see literature references). 35 RAF D-RAFfinose 156
CONTENT OF THE KIT (Kit for 10 tests) :f;s QE”Y% Amé‘ii’;ég:fh) 122
- 10 API 50 CH strips 38 | XLT XyLiTol ’ 14
- 10 incubation boxes 39 | GEN GENtiobiose 05
- 10 result sheets )
- 1 package insert Strip 40 - 49
COMPOSITION OF THE STRIP Tube Test Active ingredients (mQIg )
The composition of the API 50 CH strip is given below in 20 TUR D-TURBnose 2,32p.
the list of tests : | 41| LY D-LYXose 14
Strip0-9 42 TAG D-TAGatose 1.4
o B QTy 43 DFUC D-FUCose 1.28
Tube Test Active ingredients (mg/cup.) 44 LFUC L-FUCose 1.28
0 CONTROL — ) 45 DARL D-ARabitoL 1.4
1 GLY GLYcerol 164 46 LARL L.-ARabitoL 1.4
2 ERY ERYthrito! 1.44 47 GNT potassium GlucoNaTe 1.84
3 DARA D-ARAbinose 1.4 48 2KG potassium 2-KetoGluconate 2.12
4 LARA L-ARAbinose 14 49 5KG potassium 5-KetoGluconate 1.8
5 RIB D-RiBose 14 The quantities indicated may be adjusted depending on
6 | DXYL D-XYLose 1.4 the titer of the raw materials used.
7 LXYL L-XYLose 1.4
8 ADO D-ADOnitol 1.36
9 MDX Methyi-RD-Xylopyranoside 1.28
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REAGENTS AND MATERIAL REQUIRED BUT NOT
PROVIDED

Reagents :

- Inoculation medium :
API 50 CHL Medium (Ref. 50 410)
API 50 CHB/E Medium (Ref. 50 430)
(+ products mentioned in the package inserts
of these media)
or any other suitable medium
- Mineral oil (Ref. 70 100)
- McFarland Standard (Ref. 70 900) or
DENSIMAT (Ref. 99 234) or ATB® Densitometer
- Identification software (consult bioMérieux)

Material :

- Pipettes or PSipettes

- Ampule rack

- Ampule protector

- Swabs

- General microbiology laboratory equipment

WARNINGS AND PRECAUTIONS

e For in vitro diagnostic use and microbiological
control.
» For professional use only.
o This kit contains products of animal origin. Certified
knowledge of the origin and/or sanitary state of the
animals does not totally guarantee the absence of
transmissible pathogenic agents. 1t is therefore
recommended that these products be treated as
potentially infectious, and handled observing the usual
safety precautions (do not ingest or inhale).
All specimens, microbial cultures and inoculated
products should be considered infectious and handled
appropriately. Aseptic technique and usual precautions
for handling the bacterial group studied should be
observed throughout this procedure. Refer to "NCCLS
M29-A, Protection of Laboratory Workers from
Instrument  Biohazards and  Infectious Disease
Transmitted by Blood, Body Fluids, and Tissue,
Approved Guideline - December 1997". For additional
handling precautions, refer to “Biosafety in
Microbiological and Biomedical Laboratories, HHS
Publication No. (CDC) 93-8395, 3rd Edition (May
1993)", or to the regulations currently in use in each
country.
Do not use reagents past the expiration date.
Before use, check that the packaging of the various
components is intact.”
Do not use strips which have been damaged : cupules
deformed, desiccant sachet open, ...
The performance data were obtained using the
procedure indicated in this package insert. Any change
or modification in the procedure may affect the resuits.
Interpretation of the test results should be made taking
into consideration the patient history, the source of the
specimen, colonial and microscopic morphology of the
strain and, if necessary, the results of any other tests
performed, particularly the antimicrobial susceptibility
patterns.

STORAGE CONDITIONS

The strips should be stored at 2-8°C until the expiration
date indicated on the packaging.

SPECIMENS (COLLECTION AND PREPARATION)

APl 60 CH is not for use directly with clinical or other
specimens.

The microorganisms to be identified must first be isolated
on a suitable culture medium according to standard
microbiological techniques.

INSTRUCTIONS FOR USE

Depending on which medium is used, API 50 CHL
Medium or APl 50 CHB/E Medium, carefully read the

_ correspondi_ng package insert.

Preparation of the strips

Each strip is made up of 5 smaller strips each containing
10 numbered tubes.

e Prepare an incubation box (tray and lid).

» Record the reference of the strain on the elongated flap
of the tray. (Do not record the reference on the lid as it
may be misplaced during the procedure.)

o Distribute about 10ml of distilled water or de-
mineralized water [or any water without additives or
chemicals which may release gases (e.g. Clz, COz, etc.)]
into the honeycombed wells of the tray to create a
humid atmosphere.

e Remove the 2 strips (0-19 and 20-39) from their
packaging, separate into 4 smaller strips (0-9, 10-19,
20-29 and 30-39) and place all 4 in the incubation tray.

» Take the remaining smaller strip (40-49) out of the
packaging and place it next to the others in the
incubation tray to complete the strip.

Preparation of the inoculum

e Culture the microorganism on a medium adapted to its
growth.

» Check the purity of the strain.

» Harvest all the bacteria from a solid medium using a
swab or from a liquid medium using centrifugation.

e Prepare the inoculum in the appropriate medium (see
the AP} 50 CHL Medium and AP} 50 CHB/E Medium
package inseris).

This suspension must be used
preparation.

immediately after

Inoculation of the strips

Distribute the bacterial suspension using a sterile pipette
into the 50 tubes as follows :

o Tilt the incubation box slightly forwards.

» Avoid the formation of bubbles by placing the tip of the
pipette against the side of the cupule.

« When only the tube is to be inoculated, do not exceed
the top of the tube so as to maintain anaerobic
conditions.

e When the tube and the cupule are to be completely
filled, avoid the formation of a concave or convex
meniscus. .

e Incubate the strips at the optimum temperature for
growth of the group of microorganisms being tested :
30°C, 37°C or 55°C.

bioMérieux® sa
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READING AND INTERPRETATION
Reading the strips

The strips are read after the stipulated incubation times
(e.g., 24 hrs., 48 hrs.), depending on the microorganism
and the type of reaction studied.

Interpretation

interpret each test (positive (+), negative (-), doubtful (?))
and record the results on the result sheet.

The results form a biochemical profile which, when
entered in the identification software, provides the
identification of Lactobacillus and related genera or
Bacillus and related genera, Enterobacteriaceae and
Vibrionaceae.

NOTE : The results may be used for other purposes :

e Epidemiological  grouping into  types of
microorganism.

» Taxonomical analysis of a group of microorganisms.

» Classification of an unknown bacterial population into
homogeneous groups.

the

QUALITY CONTROL

The strips are systematically controlled at various stages of their manufacture. For those users who wish to perform their
own quality control tests with the strip, the following strains may be used :

For Lactobacillus : Lactobacillus paracasei ssp paracasei NFCB 206 or ATCC BAA-52 (with API 50 CHL Medium)

0 1]2y3]4]|5|6]7|8]9]10] 1] 12{13] 14| 15| 16} 17} 18| 18] D| 21| 2| B

5| B| 7| B| D] D| 3| 2| 3| A} B| B| 7| B B D) 41| 2} 13| 4 65| 86| 47| 8| B

Pt IR Y I IR I I IR I R IR s B2 I I R I VA B 6 S BV IR I IS I VA I VA VA I I S (S IS (DN (N R R (e (DS Uy S [y oy Iy (Y IRV o
Bl -1 -1 -+ -] -~ ~F+ + + -1+ -1+ +H -]+ +]V R R I I IR 12 2 [ I IS I I ) RV] IS R S R [ R R VY [ I
For Bacillus : Bacillus polymyxa (*) ATCC 43865 (with AP! 50 CHB/E Medium)

01112] 3| 4]5]6]7]8] 9110} 1| 12| 13| 4| 1] 6] 17| 18] 18] | 21| 2| B| 21} B| B 7| B| B] D 311 2| B 31t B| B| 7| B| B} V| 41| 2| B| 4| 5| 5| 47| 8] 0
P B I O I Y I S V] R (S Y S RV S ) (% g ) IS ) I RS (S (3 A IS (N [N [ (N I R PR S (VIS [ R Y S (Y I S
<] I I I Y IR I P G (S (S T ) RV B G (S ([ S e AR Y Y RS S VI IES IS I I I I Y G Oy (U R ) (O ) [
(*) Bacillus polymyxa identified as Paenibacillus polymyxa with APl 50 CH and AP{ 50 CHB/E Medium.

Results obtained after incubation at 30°C.

For Enterobacteriaceae : Klebsiella pneumoniae ssp pneumoniae ATCC 35657 (with AP 50 CHB/E Medium)

Of 1] 2| 3| 4] 5] 6(7]8)9)0] 1|12 13 1 B]| 6] 7] B} 1] D} 21} 2| 2| 24| 5| B| Z| B| B} D| 31} 2} B} A B| B| F| B| B D) 41| 2| 8| 4| 56| 5| 4| 8| 2

b1 ISR I I I o 16 I 1 B 16 I I N A S I S S B I () ) (Y [ O S G Y G S Y ) (S

- ;! RN IR YA I I S T O 1 I O S I IS IO I IS VA R 2 IS A8 2 I I I A A A ) I I ] [ O N [ Y [ [ Y
ATCC: American Type Culture Collection, 10801 University Boulevard, Manassas, VA 20110-2209, USA.

NCFB :
RG6 6BZ, ENGLAND

National Collection for Food Bacteria (=NCDOQ), Institute of Food Research, Reading Laboratory, Earley Gate, Reading

It is the responsibility of the user to perform Quality Control in accordance with any local applicable regulations.

LIMITATIONS OF THE METHOD

» The user assumes full responsibility for the identification
of any species not included in the AP! 50 CHL and
API 50 CHB/E databases.

« Only pure cultures of a single organism should be used.

RANGE OF EXPECTED RESULTS

Consult the Identification Tables in the package inserts of
the media associated with this strip for the range of
expected results for the various biochemical reactions.

PERFORMANCE

Refer to the Performance section in the package inserts of
the media associated with this strip.

WASTE DISPOSAL

It is the responsibility of each laboratory to handle waste
and effluents produced according to their type and degree
of hazardousness and to treat and dispose of them (or
have them treated and disposed of) in accordance with
any applicable regulations.

WARRANTY

bioMérieux disclaims all warranties, express or implied,
including any implied warranties of MERCHANTABILITY
AND FITNESS FOR A PARTICULAR USE. bioMérieux
shall not be liable for any incidental or consequential
damages. IN NO EVENT SHALL BIOMERIEUX'S
LIABLITY TO CUSTOMER UNDER ANY CLAIM
EXCEED A REFUND OF THE AMOUNT PAID TO
BIOMERIEUX FOR THE PRODUCT OR SERVICE
WHICH 1S THE SUBJECT OF THE CLAIM.

LITERATURE REFERENCES p. |
INDEX OF SYMBOLS p. Nl

/ u bioMérieux® sa

! au capital de 11 879 045 €
673 620 399 RCS LYON

69280 Marcy-I'Etoile / France

Tel. 33 (0)4 78 87 20 00
Fax 33 (0)4 78 87 20 90
http://www_biomerieux.com
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Table 1. Characteristics of the bacterial strain 1 : Lactococcus lactis lactis

Characteristics Reaction

Gram reaction +ve
Fermentative production of acid from :
- glycerol -
- erythritol -

- D-arabinose -

- L-arabinose +
- ribose +
- D-xylose -
- L-xylose -
- adonitol -

- B-methyl-D-xyloside -

- galactose +
- D - glucose +
2 - D - fructose i
- D - mannose th
) - L - sorbose -
- rhamnose =
- dulcitol -
- inositol -
- mannitol -
- sorbitol =
- o—methyl-D-mannoside 4

- o—methyl-D-glucoside =

- N-acetyl-glucosamine +
- amygdaline -
- arbutine +
- esculine +

Remark : +ve = Gram positive bacteria

+ Positive reaction

Il

Negative reaction

a & o L) ° a » &
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Table 1. (continued) 1 : Lactococcus lactis lactis

Characteristics Reaction

Fermentative production of acid from : (continued)

- salicine E
- cellobiose +
- maltose +
- lactose -
- melibiose -
- sucrose +
- trehalose 3
- inuline +
- melezitose -

- D-raffinose -
- starch -
- glycogene -
- xylitol .
- B—gentiobiose =
- D-turanose -
- D-lyxose -
- D-tagatose -
- D-fucose -
- L-fucose -
- D-arabitol -
- L-arabitol -
- gluconate -
- 2-keto-gluconate -

- 5-keto-gluconate -

Remark : + ve = Gram positive bacteria

+

Positive reaction

Negative reaction

a & o Y i ° a &
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Table 2. Characteristics of the bacterial strain 2 : Lactococcus lactis lactis

Characteristics Reaction

Gram reaction +ve
Fermentative production of acid from :
- glycerol -
- erythritol -
- D-arabinose -
- L-arabinose +
- ribose +
- D-xylose -
- L-xylose %
- adonitol -

- B-methyl-D-xyloside -

- galactose +
- D - glucose +
v - D - fructose ks
- D - mannose -
- - L - sorbose -
- rhamnose -
- dulcitol -
- inositol -
- mannitol 4
- sorbitol =
- a—methyl-D-mannoside +

- a—methyl-D-glucoside -

- N-acetyl-glucosamine +
- amygdaline -
- arbutine -
- esculine +

Remark : + ve = Gram positive bacteria

1

+ Positive reaction

Negative reaction

- & o o < ° a , &
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Table 2. (continued) 2 : Lactococcus lactis lactis

Characteristics Reaction

Fermentative production of acid from : (continued)
- salicine G
- cellobiose +
- maltose +
- lactose -
- melibiose -
- sucrose -+
- trehalose 3
- inuline +
- melezitose .
- D-raffinose -
- starch -
- glycogene -
- xylitol .
- B—gentiobiose -
- D-turanose -
- D-lyxose -
- D-tagatose B
- D-fucose -
- L-fucose -
- D-arabitol -
- L-arabitol -
- gluconate -
- 2-keto-gluconate =

- 5-keto-gluconate -

Remark : + ve = Gram positive bacteria

+

Positive reaction

Negative reaction

a & o o ' o a &
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Table 3. Characteristics of the bacterial strain 3 : Lactobacillus pentosus

Characteristics Reaction

Gram reaction +ve

Fermentative production of acid from :

- glycerol -
- erythritol 5
- D-arabinose ’
- L-arabinose +
- ribose +
- D-xylose +
- L-xylose -
- adonitol -

- B-methyl-D-xyloside -

- galactose +
- D - glucose +
. - D - fructose +
- D - mannose +
: - L - sorbose .
- rhamnose -
- dulcitol -
- inositol A
- mannitol +
- sorbitol +

- a—methyl-D-mannoside -

- o—methyl-D-glucoside =

- N-acetyl-glucosamine +
- amygdaline +
- arbutine B
- esculine +

Remark : + ve = Gram positive bacteria

B

Positive reaction
- = Negative reaction

a & o o ' [ a &
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Table 3. (continued) 3 : Lactobacillus pentosus s

Characteristics Reaction

Fermentative production of acid from : (continued)
- salicine +
- cellobiose +
- maltose +
- lactose +
- melibiose +
- sucrose -
- trehalose %
- inuline :
- melezitose =
- D-raffinose i
- starch -
- glycogene -
- xylitol =
- B—gentiobiose +
- D-turanose =
- D-lyxose F
- D-tagatose 4
- D-fucose =
- L-fucose -
- D-arabitol -
- L-arabitol =
- gluconate +
- 2-keto-gluconate =

- 5-keto-gluconate =

Remark : + ve = Gram positive bacteria

+

Positive reaction

Il

Negative reaction
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Table 4. Characteristics of the bacterial strain 4 : Lactobacillus fermentum
[ 1

Characteristics Reaction

Gram reaction +ve
Fermentative production of acid from :
- glycerol -
- erythritol -
- D-arabinose -
- L-arabinose +
- ribose +
- D-xylose +
- L-xylose -
- adonitol -
- B-methyl-D-xyloside 2
- galactose +
- D - glucose +
- D - fructose +
- D - mannose -
- L - sorbose -
- rhamnose -
- dulcitol -
- inositol -
- mannitol -
- sorbitol -
- a—methyl-D-mannoside -
- o—methyl-D-glucoside -
- N-acetyl-glucosamine -
- amygdaline -
- arbutine -

- esculine =

Remark : +ve = Gram positive bacteria

+

Positive reaction

Negative reaction
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Table 4. (continued) 4 : Lactobacillus fermentum

Characteristics Reaction

Fermentative production of acid from : (continued)

- salicine -
- cellobiose -
- maltose +
- lactose +
- melibiose +
- sucrose +
- trehalose R
- inuline -
- melezitose =
- D-raffinose +
- starch -
- glycogene -
- xylitol =

- B—gentiobiose -
- D-turanose -
- D-lyxose -
- D-tagatose -
- D-fucose -
- L-fucose -
- D-arabitol -
- L-arabitol -
- gluconate +
- 2-keto-gluconate -

- 5-keto-gluconate -

Remark : + ve = Gram positive bacteria

+

Positive reaction
- = Negative reaction
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