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The studies on soy bean milk preparation was found that soy bean seed
were steeped in distilled water for 6 hour at 60 °c ,which gave good color and
texture of soy bean milk whereas the soy bean smell was reduced. The soy besn
milk which preparing from this method was use as a raw material for soy bean

yoghurt production that was fermented by mixed culture of Bacillus sp. No. 4

Production of drinking yoghurt from soy bean
with increased vitamin B,,

Panarat Arunrattiyakomn

Thanita Roongsansert

Dr. Budsaba Yongsmith

MR. Somchai Karirak

Applied Biology

1995

Abstract

and Propionibacterium shermanii.

This processes would be enhance soluble protein and increase vitamin
B,, . Filtrated and unfiltrated soy bean milk was also studied and found the

Bacillus sp. No. 4 and Propionibacterium shermanii.

and used unfiltrated soy bean milk gave high soluble protein and

vitamin B,, and good smell of soy bean yoghurt.

ratio at 1:1 in 1 %
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é‘hma‘m ( soy bean YE) soya bean ) ¥ Imemaasn Glycine max (L) Merril
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annlizney AIRGEReFANaBY 100 AN

Moisture 7 g
Protein 35-45 g
Oil 1 18-22 g
Carbohydrate 12-14 g
Crude fiber 3760 g
Ash 4.6-5.4 g
Calcium 260 mg
Phosphorus 700 mg
Iron 7 mg
Potassium 1568 mg
Sodium 319 mg
Nicotinaic acid 2;1 mg
Thiamine 1000 mcg
Riboflavin 810 - mcg
Pyridoxin 1180 mg
Biotin 80 mg
Pantothenic acid . 2150 mg
Carotine 18'243_ mcg




3 .
AMTWN1 A

aanlizney ANNADADEANABY 100 NN
Vitamin E 140 mg
Vitamin K 100 mg

711 : Winarno itazAM (1976)
; 1 ] 1 4 1 ] .
wennndlfanuninsaeesi Tuiduiluaes19ne ( essential amino acid ) AEA

Tuesien 2

E ] r A * ) 1] ] A
M5 2 uaasaullsznevvsnsaesill Tusisuiuassemeves IusAuiionSomioy

¥

fuldsauvesly uy uazen

WhnansaeziTufisuthy b Wi duwdes  Wm
(waihy fadn¥u ae n3uTilsiv)
Isoleucine 415 407 340 322
Leucine 558 608 480 535
Lysine 403 496 400 236
Phenylalanine 366 811 310 307
Tyrosine 262 323 200 269
Methionine 197 154 80 142
Cystine 149 57 110 80
Threonine 317 292 250 241
Tryptophan 100 90 90 65
Valine 454 440 330 415

M3 : Lie uasame (1974)
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150N 3 uaasaulssnsuvesuutanaswlSsudsuduund 100 nfy

annlszney : W amdes ua
151 92.6 g 87.0 g
Tiksfiu 3.4 g 3.6 g
gt 1.5 g 3.9 g
asuelaasn 2.1 g 4.9 g
151 0.5 g 0.7 g
unatdey 21.0 mg 118.0 mg
vearleiy ) 74.0 mg 93.0 mg
1w ' A% (b 01  mg
thiamine 0.09 mg 0.04 mg
riboflavin 0.04 mg 017 mg
niacin 080 mg * 1,0 mg

A : e (2537)
P <t ¢ ) & 4 ar
MINN 4 waasmsiiSeuisvsntsznevveinsaesl INYeIUNIUNTBY UNTI UNNITM

b 4

(59902)
nmaziﬁu uué"'amﬁm NN HUMIM
Isoleucine 4.7 7.5 5.5

Leucine 81 11.0 9.1
Lysine 6.4 8.7 6.6
Sulfur amino acid 21 4.2 4.0
Aromatic amino 9.0 1156 9.6
acid
Threonine 3.9 4.7 4.5
Tryptophan 11 15 1.6
Valine 5.0 7.0 6.2

1347 : Smith WA Circle (1978)
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(Prescott and Dunn, 1959) ei’m%’nmszﬁ'uﬂ'nmﬂuﬂsﬂ-ﬁhwmmms11;aészn51a 49 (@
mingay  6-7) mswémmmﬂunsﬂ-éwﬁqan?minﬁu“lﬂﬂzﬁﬂﬁ’aﬁﬂnﬁﬁma#‘:’wmﬁm
fufl2 vlesnn Tavaniinluasfansegnimely (Noyes, 1969)
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aoanu marzszilumsazmesondioutuems aswmamsueulasen lendufniuen
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cobinamide  (incomplete  cobamide) avanluaan  ielnermaunisanssiinan/dou
cobinamide {1145 6-dimethylbenzimidazole cobamide Fatu msAvensdaunsisn
5,6-dimethylbenimidazole (DBI) asluemsdsadesenls il ivesmsniin e

* Y y ' o o o Y ~
7oAy DBI luynanmluliommeesiinadudinsdunsigniniuiil2 (Feirdman and

Cagen, 1970)
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Microorganism Ingredients Yield” Comments
Bacillus megaterium  Beef molasses; ammonium 045 Aerated
' phosphate; cobalt salt; fermentation (18
inorgamic salts h)
Propionibacterium Corn-stee liquor;glucose; cobalt 19.00 Three days
freudenreichii salt; maintained at pH 7 with anaerobic and
NH,OH three days aerobic
Propionibacterium Corn-stee liquor (or autolysed 8.00 Continuous  two |
freudenreichii Penicillium mycelium); s t ag.e
glucose; cobalt salt; maintained fermentation; 33 h
at pH 7 with NH,OH retention time
Propionibacterium Corn-steep  liquor;  glucose; 23.00 Three days
shermanii cobalt salt; maintained at pH 7 anaerobic and
with NH,OH four days aerobic
Streptomyces spp. Soybean meal; glucose;cobalt 5.70 Six-day  aerated
salt; K,HPO, fermentation
Micromonospora spp. Soybean meal; glucose; CaCo, 11.50 Seven-day aerated
cobalt salt fermentation
Pseudomonas Sucrose; betaine; glutamic acid 15.00 Two-day aerated
denitrificans cobalt salt; 5,6- fermentation
dimethybenzimidazole; salt
Butyribacterium Corn-steep liquor; cobalt salt; 5.00 Four-day
rettgeri glucose; pH 7 with NH,OH anaerobic

fermentation

fin: Perlman (1978)

1/Yield of vitamin B,, (mg/l)
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niiud 12 uannmviﬂsmqumuninmuuwawq TaefinsdnnTaseaste
ve3miuii2 Taelsmaiinms X-ray (Rainbow and Rose 1955)

Tuanadmiuiii2 uwseenily 2 é’m“lnnjq fio planar group 192 nucleotide group
arudiily planar group duanmnunarwoslnseasaienn com ringﬁeﬁrnﬂuh"w
pyn'ole ring 4 'ammuﬂu ua..ﬂﬂuaamﬂummaua mu nucleotide group ﬂt’) 5,6-
dimethylbenzimidazole 9243BURY corri ring 2 phosphate group VB4ilIAA TN a2 2 L-
amino 2- propanol bridge 18z Tulasiou voe indTeing sudonsuszaouveslnveaniy
iHARLRRINGY corri ring (Conn and Stumpf 1976) nﬁﬁunéﬂmsﬁwﬁuaéﬁnqmTma
anveny Y swanthlunmd 10 fm Tnnafiunnedaluanavesimitiuiin

msdansiznaniui 12 ewelae Borett yazaAmE (1960 ) imreen’la 2 Sunoui
dngfe

M5 FUASIZNAIY corri ring

M5 HouABYBIAIM cori n'ng fUAI nucleotide

MINAATIS ‘Pi pyrrole ring Lsumﬂmsswmmm succinate fi1J glycine it 5
aminolevulinic acid ll’ﬁ') S-aminolevulinic acid 2 Tmaf]muwaunm‘ﬂu porphobilinogen
FahumiofugvesMacro ring 03 porphobilinogen seqaitdomuily Uroporphyrinigen
=§nzqmﬂ?§uuda"lﬂiﬁums methylation decarboxylase uazidouninTaoanithy cobyrinic
acid a0'lozfingy L-amino-2-propanol uueaiien/Aunily cobinamide-GDP Fuiludh
nnefiddylumsdunsisnimiuiie Funeludumaouneves dimethylbenzimidazol
U corri ring uaz‘lu?iqmz"lﬁ"imﬁuﬁlz (Perlman , 1978)

Fnfiuiiiz  dndvznaalugdleerTulamaiiv Falnuanifegianiimiuiie
g8y (Friedman Cagen ,1970)ualuanmsssunamsdansienimiuiin Taeqaunse
921NA ‘lu;ﬂwﬂ uy94 Intou 1‘51!117 12 (5-deoxyadenosylcobalamin),hydroxocobalamin,
methylcobalamine é’auﬁm‘lumwﬁ 10

Leviton t1azHargrove (1952) Sasenimiuii2 fadalaom Propionibacterium
freudenreichii 1av7%5 paper chromatography WNseEas 80 Yeimindiz aé‘lugﬂ"lenm

TuTavrarliu
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Barker Uazaue (1960) wuaimiiuii2 fiuenlannaaaveuse Propionibacterium
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eylugilensonlannTooyfus lanlumiy  FusgfunsuanamuovesTaeulausenms
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Weissbach itag AME (1955) #u luammmsssunaiaiuiii2 fidunsznlanie

luyaaves Propionibacterium egj‘lugﬂimau"lwﬁlz (Heinrinch , 1959)
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Tribial name Systematic name Base of nucleotide Occurrences
Vitamin B,, 5,6-dimethylbenzimida- 5,6-dimethylbenzimida- Bacillus;
zole cobamide zole Pft;pionibacterium,'
sewage;
Streptomyces
Pseudovitamin B,, Adenyl cobamide Adenine sewage slﬁges;
marine algae;
Propionibacterium
shermanii,
P. arabinosum,
P. pentosaceum
Factor A(vitamin B,, 2-methyl adenyl 2-methyladenine calf gut contents;
pseudo-vitamin) cobamide calf and pig faeces;
sewagesludge;
marine algae;
Propionibacterium
Factor B Cobioamide no nucleotide Propionibacterium;
(Etiocobalamin) Streptomyces;
rumen samples
Factor C (Nocardia Guanyl cobamide Guanine calf faeces; Nocadia
Factor I)
rugosa
Factor G Hypoxanthyl cobamide Hypozanthine pig faeces
Factor H 2-methy] hypoxan- 2-methyl hypoxanthine pig and calf faeces
thylcobamide
Factor I (vitamin B,lI)  5-hydroxybenzimi- 5-hydroxybenzimidazole  Propionibacterium;

dazolyl cobamide

5-methylbenzimi-dazolyl ' 5-methylbenzimidazole

cobamide

pig faeces; sewage
sludge

Propionibacterium,
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sewage
- Benzimidazolyl- . Benzimidazole Propionibacterium,
cobamide
sewage

1 Goodwin (1963) , Perlman (1959) {182 Perlman UazARe (1962)
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Tusssumna
Name : Base of Microbiologi  cal tube ;
nucleotide assay |
Orchromo Euglena Escherichia Lactobacillu
nas gracilis coli s
malhamensi leichmannii
s

Cyanocobala 5,6- 100 100 100 100
min dimethylbenzi

midazole
Factor A 2- 0 60 50 40

methyladenine
Factor B (none) 0 0 20 0
Factor G Hypoxanthine 0 - - 20-100
Factor H 2- 0 - 40 15-40

methylhypoxa

nthine
Factor I 5- ? - 50 35
(vit. B, Il)  hydroxybenzi

midazole
Pseudovit. Adenine 0 100 10 50
B,
Assay range  (as 0.5-50 0.3-50 40-250 1.0-20

cyanocobalam

in g/ml)

fiu: Sebrell Hamis (1968)
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Succinyl-CoA
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] CoprogenI l CH, unit .

Glycine x2
_J,ﬁ O-Amine _‘_; Porphobilinogen
lovulinic acid [
@ x4

Protoporphyxin IX

Hemoglobin
Cytochromes

Me

Co [Cobysinic ;E

aminopropanol

A

NH, -
- I Cobinamide [

Sl-deoxysdenosim N

Chlorophylls

V4
| 5-Deoxyadenosylcobinamids |

guanosine triphosphate |

S:Deoxyadenosybobimmido guanosine diphosphate

5,6-Dimethyl-
benzimidezole

|

Riboflavin

3 OL--Ribozole-S-phosphate «1

/ T
5-Deoxyadenosylcobalamin phosphate

N

7
S-Deoxyadenosylcobalamin (coenzyme B,))

P & w - -
51 11 Pataway %29 Tlvesmsdunnsiimiud 12

“ .
14" Florent 41a% Ninet (1979)
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paunSoilylumsiinswwimiliuiii2 Ae Lactobacillus leichmanii ATCC 4797,
& o
Lactobacillus leichmanii ATCC 7830,Euglena gracilis ,Orchromonas malhamensis 31

M3y nsuausImiuiii2 jUne

1. Lactobacillus lactis Donor (LLD) w3e L. leichmanii ATCC 7830

Irlunsianznimiiuiiiz uny iilesnnmsly L. lactis Donor uﬂlyﬂtiﬂﬂ1ﬂtWi1"
assiimsuanamovousan  hinnavoRanmalunisinasy  SImsimneyitionty
dm5Y Lactobacillus fis 35m3s3aanusu Tﬂa"iﬁﬂ'nmiwawxaa'né’qmmjmgmﬂunm
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3 o V' ] " (] g
AR 14 AaNUAURUBISHI9OAI199UIEe Bacillus sp 1ae Propionibacterium
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1. COMPLETE MEDIUM ﬂsznwﬁ;w |
Acid hydrolysate of casein (casemino acid)
Casitone
NaH,PO,
K,PO,
MgCL,.6H,0
FeSO,.7TH,0
CoSO,.7TH,0
Biotin
Pantothenic acid
Glucose
Yeast extract

Usualsunasiu

¥
2. NUTRIEN BROTH u35enouais
Beef extract
Peptone

UsulSumsidlu

3. MRS BROTH 1sznounas
Beef extract

Peptone

Yeast extract

Glucose

K,HPO,

MnSO, .7TH,0

Sodium acetate

Triammonium citrate

1.0
1.5
1.6
1.6
04
10.0
12.0
3.0
4.0
10.0
5.0
1000.0

30
5.0
1000.0

10.0

10.0
50

20.0
2.0

a3
N3y
N3
13y
N3y
un.
un.
un.
un.
N5y
N3y

ua.

ATy
U

ua.

A5y
15y
N3
n3u

A5y

0.05 N5Y

5.0
20

n5U

N5V
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MANWN V.
MsasvdoufuINiaAMuAiives Tudn mu?‘ﬁ-fm A.OAC (1984)
1. pﬂjmil_!ﬁﬂ |
19 Glass electrod quaﬂmuammumﬂ" frauareum pH 80011

2. mmmmﬁsﬁsmﬂﬂmm (% total solid in yogurt)

- lunszamosadeaonlanionszaunsos uaadeulaiminagi

- indeTofaTaodszingl 1 - 2 nfuaeuunTEARs BT mTnasivesTuda

- o1 hot air oven guingdl 103 ssmwaidemduna 1.5 - 2 $alus

a'l 4 :’ ar H 4 ¢ I'd .
- d39ulashminasi uanilldnnaniessunvosusudne i

3 - 7 o DIV & ¥ 5 P
-u"ﬂaﬂﬂﬂ"inauulﬁﬂﬂﬂhl‘”ﬂ lﬂﬁﬂuiﬂﬂu‘lu.lﬂﬁuu']ﬂulﬂﬂﬁuTu 30 UM

1 4 3
- NIAZABNIATYIU 0.1 N 1A382910 NaOH 4 nFu@ninausuasy 1 ans

o
el

S

¥ b A Aan ¥ : L4 ¢ N
WAIDYN 2 UANTNAT SJ'llsﬂﬂ'Nﬂ’Jﬂu'lllﬁﬂﬂﬂ'li‘]Jil‘u"lﬂﬂﬂﬂ'hiﬂ 30 Ja. iudIsasay

Huonsiau 3 vea um"lmmwmumsawmummmm 0.1 N NaOH wnszmmmqw

o

msaummﬂaamﬂuﬁwu Wnansadmaidlunsauanindell

nsﬂ‘nmua (ﬂﬁlﬂﬂ 100 ﬂ‘ill) = N xVx90.08x100
1000x2
° E 4 y ¥
Mnualn N = ANUIUVUYINTIFIU 0.1 N NaOH

\% = ¥A.9NATaCPNINTIFIU 0.1 N NaOH



1. Na,CO, 2% M 0.1 NNaOH 100 3adans

2. 2.7 % (w/v) sidium potassium tartrate 1 NOAAAT

3. 1 % (w/v) CuSO,.5H,0 1 Nanaas

4. Alkaline copper solution Asznoumis M3ve 1. $1u7M 100 TadAnsHAZ YD
2. waw3. svaz 1 Hadaas

5. 1 N Folin - Ciocaiteau reagent Nauﬁ'mf'mé'u 1:1 ﬂ'au‘h;
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1. Msasenisuadniiui 12

mydmsemSunadmiug 12 udeesfimumsdoudely complete
medium broth tiut3a1 4 T4 10835 Turbidimetric method of microbiological assay (american
type culture collection , 1972) 1‘3?&%8 Lactobacillus leichmanii (ATCC 7830) (1Y test
organism '1‘; assay medium U84 Difo (B 12 Assay medium USP for Lactobacillus)

1.1 MsiReuAIDeg
hilaareenaslunasanaase 1 Uadans 1w 0.1% KCN 1

' »
Jadans uaz 0.1 M acetrate buffer pH 5.5 $147U 8 UAGAAT 1V11ABAAY vortex mixture
o o ¥ o » ¥ " o IA . ¥ 4 °
sunuani il lvanusou 100 - 121 ssenadod Wiy 15 WA nawniiesnyeuani

v ¥ v . WQ i .
TilTuateaus s 4000 seunsuid w15 win uamlalmsznas i msienlu
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yuziileoy cobalamin vqilasseensinwan uazifdemidu cyanocobalamin egluanla
weuy Fevmehnduiiusmnnindud 12 11;aé1ue}'mﬁam1mémé1”l; Tauidoe19
dhusasrery 1:10, 15100, 1:1000 dwiumseninaznae’l - luvaz@srsuithidonsa
mueylasiannuyu
12 mawieumsazaedaniiuil 12 nesgm
1.2.1 ImATuY stock solution

aemenanvesiendiudl 12 (cyonocobalamin) UB4YU3THN Merck+Co;Inc 1 Jaaniy 1L KCN 1
n5uTu 0.1 M acetrate buffer pH 5.5 Y5181 100 diaaaas vaoyLae ampule Tudadu h
Tuausndefigangii 100 esradeaiiiuim 20 wii T lugdu stock solution F3m

o T |

» ¥ .
fuil 12 vy 10 lulnsnfunoiianans

TB1930 solution A gAMSAzaIBINNUL 12 910Ma8A ampule 0.5
o e s - o ao R o =y
iadans uaz KCN 0.05 lesigun 1 Uadans 921n working standard §3audl 12
-5 v ' A aa
5x10 lulpsniuneiiadans
a 4 Y da¥ 4 Y% o %N a a 7
13 wisunsswninly  wiswnilylumsinsiznianiiui 12 aes

> 1 v ¥ b 4 9
Uswein Iandiuil 12 aeniv1Uuslu cleaning solution 6 - 12 42 TusnSomslnazennons

¥y ¥ ¥ L d v
o/

¥ » b4 4 I 4 b4 Y 9
9n uarmnihlssih Innuansaniensdn uazanaiehngu 2 - 3 a5e Mlnums thivg
21 180 BeriFaIFoaUIY 2 ¥ T

1.4 5oy L. leichmanii ATCC 7830
’ g [
0104%9 stock culture 891UBINS Bacto B 12 inoculum agar (81115 ATAGINLNIANUIN A
4 . [3 1] ¥ b 4 ¥ v
¥e 3) 1Ao7 stab LuNguINgN 37 ssrualBed wiu 18 - 40 F11ue (mazIndly 24 4

S R 2

Tu9) enoneitiodny 7 - 10 AT
1.5 D15IAI8Y inoculum
» g d’ a 9 ¥ v dl
ssomsou121uve 4 891y micro inoculum broth VYT 37 B9
a @ ° : v a < ' P
aFsauy 18 - 40 ¥ 114 11 Iy lmaanniinnusa 7000 seuaewd iua 15 - 20
¥ » 4 9
W Suihlane a19wany single strenghtassay medium 10 A9AAAT %30 normal suline 30
)4 ¥ ¥ ¥
fiadans 3 afe uaniluRenutu 1:1000 nFeReveeuiala 0.045 A20 single strenght

assay medium %39 normal suline
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1.6 AuRTIENINNEUT 12
15%1;standard calibration curve 9 working standard solution B ¥943@
~ & a =Y y! ¥ -5 v | A aa * ~n ? n
Hudl 12 FIdiug 12 wwwu 5¢10° TuTasniuneliadans lalunasadinsznilsings o
L] ¥ .
,0.1 ,02,04,06,08 uaz 1.0 Hadans awd ey unasvaeadenuiu 1 faddasade
1 4 ) [ 4 v
INAUAY assay medium naonaaz 1 Haaaas safinasdlu 2 Taddas ¥ 3 41 Jasde
v v
nszayegiition e lnaiy
o o o * d’ L= ¢ e . d' r-] 2 ¥ " s
dmiudeuniesding iz gadleeanifenlaninve 1.1 Talunaeadinsisn
» E 4 f 4 [J
#S1ms 0.2 0.5 uae 1.0 Hadans Wesnlwmidu 1 Taddasareindu 1Ay assay medim
b 4 i 4 ¥
vaeaas 1 dadans WillSunassandu 2 addas i 3 & daaonszaegiition
. 3 et b
11 standard assay tube {82 sample assay tube Tuftsadon 121 ssriwadiva wiu
a o ’d @ ot
5wl i lndunui
o “ A a o % Y oo s 4
Tumsinsizniniiuil 12 Nnaseezaeah standard curve W3BRAY lUNATS 1o
n& ) g — e ¥ v Al
mnamwﬁmmmmazqtunguﬁhﬁﬂammsmmmméa L.leichmanii (ATCC 7830)

M3 inoculate 190 L.Jeichmanii (ATCC 7830)
inoculate (3o7a3unTa1uve 1.5 asly standard assay tube 1t82 sample assay tube VABAAY
1 nea 19 long tip pipette BAIUMABATIEIY blank vufiguugdi 37 esenaidea o 18
- 40 $2T1

M5 IAMIITYVO L.leichmanii (ATCC 7830)

o a ¥ 4 &
WM TIDIYAIWATID spectinic 20 (Baush & Lomb) ANUYIINAU 660 wluwas 8maIms

AANNIVBY suspention UIAAZHADA

(-4 a = o a

t 4
Wsnaimiiudl 12 m1a9n standard curve AZgAS

Sunadandiud 12 = aundedmdiuil 12 x dilution factor

-5 v ' a aa - Py s y
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