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ABSTRACT

The optimal condition for manufacturing the yoghurt by using B. bifidum and L. acidophilus
was studied. Optimal growth condition of B. bifidum and fermentation effects of B. bifidum, L.
acidophilus and Str. thermophilus in mixed culture were investigated separately. Fermentation
conditions of B. hifidum was optimized in 12% reconstitued skim milk.

The addition of BIOS 2000 to 12% skimmilk was effective on the growth and acid production
of B. bhifidum. There was asymbiosis among B. bifidum, L. acidophilus and Sir. thermophilus in
mixed culture which resulted in higher viable cell numbers and acid production, The optimum
production of yoghurt was achieved by incubation at 37C for 8 hours with 5% mixed starter
culture (B. hifidum—+ L.acidophilus+Str. thermophilus). In this case the effective ratio of B. hifidum:
L. acidophilus: Str. thermophilus was 2:1:1 on both acid production and viable cell counts,
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s okol wlate] L. acidophilus®) A %7 Hol
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L. acidophilus= Lactobacillus MRS agar (Difco) 8] 2|9l
APl A B o] L. acidophilusE M3 g HE3slo
37ColA 48A7 vt Ao 17hEd Y
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Table 1. Composition of control and treatments

Sample No. Microorganisms and additives
Control B. bifidum + 0
Treat. 1 B. bifidum + 0.05% L-cystein - HCl
Treat. 2 B. bifidum + 0.2% yeast extract
Treat, 3 B. bifidum + 1% glucose
Treat, 4 B. bifidum + 02% yeast extract

+ 1% glucose
Treat, 5 B. bifidum + 1% BIOS 2000
Treat. 6 B. bifidum + 1% BIOS 2000

+ 0.2% yeast extract
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Table 2. Composition of microorganisms of control
and treatments

sample No, [ Mixture ratio of microorganisms

Control B. bifidum (2%) + 0

Treat, | B. bifidum (1%) + L. acidophilus(1%5)

Treat, 2 B. bifidum (1%0) + Str. thermophilus (1%)

Treat, 3 B. bifidum (1%) + L. acidophilus (0.5%)
+ Str.thermophilus (0.5%)

Eptufto (Mixed Culture)el M& Fo| wa

AzE Zgujkde 4eod W AgstEA 129
o 1~29 Ao R pH, e W AFe HElE
A ste] A3t ARAIZHS 2ARSS T

RTF2E M= d HYF Wy

Jold AzE EFBNS AEHE o] aTEE
AzAl o P2E oot 2 J3FE 27 32
¢, 37C, 2T 3%, 5%, 8%=2 Tt wlgshaA
2717t Ao g pHYF AAHALEE A0 M 272
Eo| wjoFA| 7but 245 vl nete] @ PEE Az HH
208 AT,

w9 stz §E9E 359 Mgol REE
of mA FEFE 2AEH7 Sl Al FFof v
welafo] aEE WAFol pH, AR 2 At
2A]/]— Ao g 3_24 sl
SR A ZN(7)S- Fig 13 3
o ol G311 itz pH 1 AP 2
319l A3l (Methyleneblue Reduction Test

-{) o D{H
f ao

=

a-
2
LE

12

415

[ Raw milk |
[ Homogenization l

-—‘ Skim milk powder _J
| Heat treatment —I

l

r Cooling I
|

[ Inoculation with smrtcr—l
l

l Incubation I
l

r Cooling J

Fig. 1. Manufacture process of yoghurt product.

4 FEZ AN Triphenyltetrazolium  Chlotide Test) (18
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Table 3. Composition of NPNL-selective solution

. Weight of contents
Composition .
(per litre)
Lithium chloride 308
Nalidixic acid 15mg
Neomycin sulfate 100mg
Patromomycin sulfate 200mg

Imi#® =8t 121CAAM 1583 B3t AME-3HY
rh

B. bifidum®] R+ ZHE Hstd gHdE #gAE
medium®] Y3 Gas Pak Anaerobic Jar (BBL)ujol A
37°C 48417t wigste] #4E FA8goh
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Metrohm 654 pH-meter(Swiss) & ©]-&3le A3}t
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Fig. 2. Influence of substrate concentration on
acid production of B. bifidum.
—e : 10%
A—aA : 12%
—u : 15%
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Fig. 3. Influence of heat treatments of subst-
rates on acid production of B. bifidum
in 12% reconstitued skim milk.
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Eguftoll e B. bifidume| WE 53}

B. bifidum, L. acidophilus "2 Str. thermophilus¥: 37
THRA G E3 o] pH, AP AL 0 At
7= Table 59 {Fvh B bifidum} L. acidophilus 2 Str.
thermophilus?] A 35 Eul S-S0 B bifidum©)
A4 10%(ctu / ml) =308 B. bifidum ¢H¥v) k&l
& ao) 10%cfu/ ml) G20} A bk 4 AR
WAl ¥ Ak o] Z1uki= Sir. thermophilusit 1actoba-
cilus 9} Bifidobacterium & E8ujok S-uwl Sir. therm-
ophilus®] 18 HEMA M) Gl oal A d7)A
bifidobacteria®] A 4o] 2l gl )i Okonogi(25) 5 2] Wil
oF elaw]ar olch

Table 4. Effect of various additives on B. bifidum fermentation

Time Incubation Time

Ttems 12 Hours 24 Hours
Additives pH TA(%) cfu/ ml pH TA(%) cfu/ ml
NONE 4.65 (.70 5.0x10° 3.81 1.23 3.9x10*
CY 4.54 (.69 2.6% 108 3.67 L.16 7.3%x10
YE 3.95 0.95 4.4%10° 3.06 1.37 8.2x10°
Gl 4.62 0.69 79%x10% 3.89 1.06 46X10°
BI 3.95 0.93 L3X10° 3.04 1.52 2.0x10°
YE+GL 391 0.90 54AXI10% 3.66 1.38 66X 107
BI+YE 3.85 0.96 LIx1° 343 1.68 1.4x10°

TA: Titratable acidity

CY: L-Cysteine - HCLS 0.05%  GL: Glucose: 1%

YE: Yeast extract: 0.2%

BI: BIOS 2000: 1%

Table 5. Growth of B. bifidum, L. acidiophilus and Str. thermophilus in mixed culture in 12% reconstit-

uted skim milk at 37C for 24 hours

ltems Titratable Viable cell counts
Mixed culture pl! acidinv(%9) (cfu/ml)
B. bifidum 3.79 1.35 B 32x10°
B. bifidum + B: 62x10°
L. acidophilus 3.98 L.15 L LIXTL0?
B. bifidum + B: L7x10°
Str. thermophilus 3.80 1.36 ST 8.0X 10
B. bifidum + B 33x10°
L. acidophilus + 3.70 1.38
Str. thermophilus L+s: 67x10°

"B B. bifidum "L L. acidophills

St St thermophilus
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Fig. 4. Changes of titratable acidity and pH
of mixed culture and growth of B. bhif-
idum and L. acidophilus+-Str. thermophilus
in 12% reconstituted skim milk incub-

ated at 377C.
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Edw Aol a1 FER foste] wPFe FA8G
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%x};qu xlxqo] p||1«_ 4.79, zmux:_‘: 0630/013
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hifus 235 10%(ctu / ml) =5¢ Oli’iLﬁ Aol W 109 $-ol
o= pH 445, AL 0.80% 2 HJa Mty v
107(cfa / ml) F0it oy L}. crefup o] s '}?.— Ak
SRR AE]L L. bulgaricusSb Str. thermophilus®)
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-
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_a-g] c&;gxé.a, 2]} '9‘_6]» S AE],H =89 kAo R

Al st= Aol Adatdeh

RF2E HZA| g2 I AEE HEYo| o Ha

B. bifidum, L. acidophilus ‘& Str. thermophilus2] |
5 ERMGNE v 2e R Slo] @ pRES Az
& o ayEEl wok2rd wWd pH W HY4RE
Hale Fig. 59 Zoh Wl 3 243t AR 2T
37ColA Z+zb pH 590, 5809 AA AT 0.38%, 0.39
%2 A vl 241 7ol F R E = 37°C 2] uj ol
A A Zdol A wEA HAT). T3 42T 2] w)gl
A A AAE 7P sty g pEEe 2o
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LAY WFe: QFEES XA G AHA oo F3
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2eE HE3FE dslste] AR QFREQ pH
2 AYAbg o] Wl Fig. 69 e Atk of 7)o A=
8% AEFo] A AAAARNN = M SR o
STE2EY zFol AFI FAHEI} o] w3t
3% AEFNME HARPIE Z7F YR Ho] o
E A jAIzte] HA Huz A ggol ol
I & Aok 37CAA A Wl 3 pH 479, Y4
5 085% % QFEE FAJ He g
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HAzHNoZ Yyttt
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Table 6. Changes of pH, titratable acidity and viable cell counts in mixed culture at 4C
Items H Titratable Viable cell counts
Storage(days) P acidity (%) (cfu/ml)
*B: 53x10°
0 4.79 0.63 A4S 7.IX10°
B: 5.3x10°
1 4.65 0.65 L4S: 64X10°
B: 48X10*
2 4.62 0.68 L+S: 7.3%x10°
B: 39x10°
4 4.60 0.72 L+S: 27x10°
B: 3.8x10°
6 4.49 0.75 L+S: 1.3x10°
B: 25x10°
8 448 0.78 L+S: 1.1x10®
B: 78X10
10 445 0.80 1L+S: 64%x107
B: 20X10°
12 441 0.80 I4S: 2.3%1¢°
“ B: B. bifidum
“ 1L4S: L. acidophilus+Str. thermophilus
12 r 18 1.0t 8
< log —_
°j [ e Q}Q; 0.8 1 6
z 08 F = 06
2 =z B %
S 06t 14 = N 4 =
Z = 04F
g 04 F § P —
T 02 12 A ’
0.0 1 . . . 0 0.0 " . . 0
0 2 4 6 8 0 2 6 8

Time (hours)

Fig. 5. Change of titratable acidity and pH of
yoghurt with various incubation temp-
erature,
Titratable acidity
o—o @ 32T
A—A  37C
B 42T

pH
o——0 : 32T
H—A ;37

O—0O : 42T

Time (hours)

Fig. 6. Change of titratable acidity and pH of
yoghurt with various starter dosages.

Titratable acidity pH
Oo—0: 3%
LH—A ;59
O—10: 8%

o—e : 3%
A—a 5%
—a: 8%
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B. bifidum, L. acidophilus 2 Str. thermophilus®] A
W ERHE WA AR E o] g8t QP RE A £A]
H tF7re] H)&ol Jo'L:]L ZEQ9 A Ad3t bifidobacteria
o el v A e 24
H &8 vl sle] Q- ﬂ ) O}m M 2Rk rA o7

pl,
gsh e,

glabed A Gt

9

A= Table 7, 8,

Table 7901 45= B. hifidum?2] V1§ vielsta] B. bif-
idum: L. acidophilus: Str. thermophilus2] Z3§H)£(B:
L1S)S 110l 2:100, 3:1:1& 8hod &4 ek Aoju}, 1

7w} 8&] b HHOI: kA PHQ} ZJHAI-I = A ¢) B

=3} o,

b BiLiSvE 2:1:19 wlgol A B bifidume] A t427h

1% cfu/ ml) =My}l 20 Zow

Lebske} o]y
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B. bifidume] U5 Bo HEFow 088 o] A&y
i
0] [go.’l;‘(:}g ?’—'} _)l: 0]]:}'

Table 8- L. acidophilus® T3] §S @¢aldl Ao
BILiSS 1i1il, 10201, 1:3:12 &fed ph, A A4 o

Aol Wals £33 Rojr

AR L. acidophilus®) W& W sh= aF A Ao} At
FoA 2FEE 2 4k ula)x Ralq} Cheng
# Nagasawa(14) 9] L. acidophilus} bifidobacteria®] & 3+
el A9 zhzhe] whmwi kol Mlste] L. acidophilus
o] g A HolA bifidobacteriats FLH| Z7)y)
Atk Haeki= #ol7t 9lir)

Table 90l 415z Str. thermophilus®] &§8] & M 3}A]
STEES pH, A W Ao Wi by
o B:L:S7} 1:1:2, 1:1:39] A% Sir. thermophilus 2]

Table 7. Changes of pH, titratable acidity and viable cell counts on B. bifidum ratio variation in

mixed culture

[tems pH Titratable acidity( %)
Incubation time(hrs)  Ratio A B C A B C
() 6.31 6.30 6.30 0.19 0.20 0.20
2 5.70 5.69 561 (.30 0.30 0.34
4 5.05 5.02 501 0.55 0.57 0.59
6 4.85 4.70 4.72 0.64 0.68 0.67
3 4.64 453 457 0.78 0.79 0.79
B. bifidum : L. acidophilus . Str. thermophilus
A= 1 : 1 : 1
B = 2 1 1
C = 1 1
Incubation ltems Viable cell counts (cfu / ml)
time(hrs) Ratio A B C
B 6.7X10° 2.3%10° 82X10°
0 “1L+S 6.7x10° 6.2x10° 6.0Xx10°
B 5.5%10° 2.2x%10° 31x10°
2 L+S§ L6X10 42x107 1.5x10*
B 6.8x10° 8.4x10 9.8x10°
4 L+S 1.8x 107 1.3X10° 6.1 % 10°
B 6.9 107 9.2x 107 6.3 10
6 1 +S 1.9x10° 1L6x108 1.6x10°
B 6.5x 10" L4x10° 83x 10
3 LL.+S 1.2x108 3.0x10° 2.1x10*

*B: B. bifidum

L4 L. acidophilus + Str. thermophilus
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Table 8. Changes of pH, titratable acidity and viable cell counts on L. acidophilus ratio variation in

mixed culture

[tems pH Titratable acidity (%)
Incubation time(hrs)  Ratio A B C A B C
0 6.36 6.37 6.31 0.23 0.22 (.23
2 6.01 6.00 5.99 0.32 .32 0.32
4 5.39 5.39 5.40 0.47 0.46 0.46
6 5.09 5.04 511 0.60 0.63 0.59
8 4.87 4.79 4.90 0.72 0.73 0.70
B. bifidum . L. acidophilus . Str. thermophilus
A= 1 1 : 1
B = 1 2 1
¢ = 1 3 1
Incubation Items Viable cell counts (cfu / ml)
time (hrs ) Ratio A B C
‘B LOX10° L7x10° L7x10°
0 “1.+S 221 18X 10 2210
B 37x10 25X 10 1.9% 10
2 1.+ 1L6Xx107 1.3X107 g4x 1
B 57X 4.2x107 L7x 1
4 L+8 1.4x107 22x10° 20X 10°
B 53% 10 38% 10 33X
6 L+§ 12x10° Lox 10 LOX10
B 6.6x 107 3Ix10% 22% 1
8 L+8 1.2x10% L3X10° 42x10%

“B: B. bifidum

“1L+S: L. acidophilus + Str. thermophilus

Table 9. Changes of pH, titratable acidity and viable cell counts on Str. thermophilus ratio variation

in mixed culture

Items pH Titratable acidity(%5)
Incubation time(hrs)  Ratio A B C A B C
0 6.60 6.58 6.61 0.25 0.24 0.24
2 6.15 6.13 6.13 0.34 0.34 0.34
4 546 544 545 0.53 0.54 0.53
6 505 5.02 5.02 0.61 0.65 0.65
8 4.83 4.77 4.80 0.71 0.73 0.75
B. bifidum : L. acidophilus . Str. thermophilus
A= 1 1 : 1
B = 1 1 2
C = 1 1 3
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Incubation Items Viable cell counts (cfu/ ml)
time(hrs) Ratio A B C
B 75%10° 36X10° 35X 10°
() “L+S 29107 1.3x 10 26X 107
B 3.0x10° 49x10° 4.3x10°
2 L+S8 46107 9.8 107 991
B 50X 107 69X 10 3.3x 107
4 L+S 15x10° 27X 10¢ 24X108
B 1.3x10° B8OX 1Y 361y
6 L+S L5x10 28X 10° 2.0x10°
B 26x10° 6.1 10 35X 107
8 L+S 36X10¢ 39x10 20X 108

*B: B. bifidum

“L4S: L. acidophilus + Str. thermophilus

Table 10. Changes of pH, titratable acidity and viable cell counts in yoghurt at 4

Items Titratable Viable cell counts
Storage (days) it acidity (% (cfu/ml)
B 37X
0 4.86 0.77 LS BTXI0
Br 44X10¢
1 4.78 0.80 L+5: 59x10°
B 47x10°
2 4.75 0.81 L+S: 5.7x108
B: 28x10°
4 4.75 0.87 148 5.1x10%
B: 23x10°
6 4.44 0.90 L+s: 41x10°
B: 1.2x10°
] 443 0.95 L+8: 3.3x10°
B: 1.2x10°
10 443 0.95 148 1.8x10*
B: 1L.OX1¥
12 442 0.95 L+S: 1.8x10°

* B: B. bifidum
"L4S: L. acidophilus + Str. thermophilus
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