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Table 1. Viability of Bifidobacteria in the yogurt

on the initial day

Bifidobacterial species

after 7days’ storage

B. bifidum ATCC 15696 4.59 6.2 x 107 4.50 3.6x106 5.8
B. infantis ATTCC 15697 4.55 75%107 447 7.9% 106 105
B. breve ATTCC 15700 465 1.3% 108 4.54 6.5x 106 5.0
B. adolescentis ATCC 15706  4.58 2.4x107 4.44 2.7% 106 113
B. longum ATCC 15707 455 1.1%10° 4.50 45x 107 205

% The plain yogurt samples were prepared by the standard method with the starter cultures of
L. bulgaricus, Str. thermophilus and various species of Bifidobacteriawhich were derived.from

human intestinal tract.
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Table2 Effect of the ratio of viable cell count of L bulgaricus and
Str. thermophilus on survival of Bl(idobacteria in the yogurt

Str. thermophilus Ko X of starter -the initia} day . T days after production
str. - L 8. pH str.count  {.count ratio of count 8.count oH 8. count sur:ivor ratic
$TH-32 1 L0 2.0 5.0 451 1 x10' 38x 1.1 1.8 x10' 437 5.1 X1 34 x107
2 LS 1.5 50 450 5.5 x10°  1.8x10° N 1.7 %10 438 2.0 xtot 1.2 x10”"
3 25 0.5 50 453 6.4 100 4.9x10" 13.9 1.6 x100 440 8.2 x10* 51 xp”?
4 28 0.2 5.0 497 9.1 x10'  3.0x10 30.3 1.6 x10". 440 2.6 x10° 1.6 x10™!
S 58 01 5.0 4.5 X100 2.3xW0’ 4.8 2.0 x10° 447 1.3 x10° g5 xt0”!
STH-3205 6 1.0 2.0 50 450 3.8 x10°  3.9x10’ 0.97 1.6 x10° 438 1.5 xto® 0.4
7 LS LS 5.0 4.50 6.2 xt0®  t.7x10 16 1.9 x10° 44 2.8 x10° 15
8 25 905 50 452 - 65 x%10'  67x10 9.1 1.9 x10" 440 11 x107 s
9 28 0.2 5.0 4.5 9.8 x10"  s.ox1o 18.6 2.1 X100 445 2.3 x107 110
10 53 0.1 50 4.5 1.1 x10t 2.5%07 4“0 2.2 X108 &£50 4.5 x107 20.5
{note}  Str.:Str.thermophilus, L.:L.bulgaricus, 8.: B.longuwm count: /g, ratio of count:Str. count/L,count
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Table 3 Effect of the growth stimulatory substances upon the acid production by
str theragohifus STH-8205 after 24 hours®incubation

0.1% 1.0%

Stimulatory subatances . .
Acidity(%) Difference from Acidity (%) Difference from

the control(%) the control(%)

Fish Meat Hydrolysate 1.10 0.28 1.36 0.58
Brewer's Yeast Extract 1.10 0.28 1.31 0.54
Casamino Acid 0.89 0.07 0.95 0.15
Enzymatic Hydrolysate of

Rice Bran 0.90 0.08 1.00 0.18
Casitone 0.96 0.14 ' L2t 0.39

Fish Soluble Factor ' 0.92 0.10 1.04 0.22
Control 0.82
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Table § Effect of the fish meat hydrolysate and brewer's yeast extract upon the acid
production by various strains ol Bifidobacterium °

‘ . Taxonomy Peciod of Acidity (%)
B'ﬁi?‘?:if‘:n Ber incubation Fish meat Brewer's
gey : in hours hydrolysate  yeast extract
B.B.- 1 B. bifidum 6 118 - 1.18
BB- S “ 24 0.16 0.16
B.B.- 9 “ 2 0.65 0.45
BB- 6 B.beeve 2 1.58 1.22
B.B.-12 " . 2 0.73 0.18
B.B.15 P 24 1.58 1.70
M-16 » 2 1.44 0.96
BB-T7 - B.infantis 24 0.56 0.24
M-92 % ) 6 1.04 1.04
BB.-2 B.longum 1.20 1.20
B.B.-10 - “ 1.20 1.20
B.B.-14 ” 24 0.52 " 1.54
BB.-13 . 24 0.45 0.18
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Table 5 Acidity of the yogurt with Str.thermophilus STH-8205 in the presence of
the membrane-filtrated fractions of the fish meat hydrolysate

Period of incubation in hours

8 24
Fraction Y Relati
T elative A i3 elative
Acidity ﬁ‘i‘i’;y . Increase of Acidity f‘c"f]'tze. Increase of
s Acidity** nereas Acidity**
$3) %) G : (3] @y (%)
M.W.  >10,000 0.90 0.48 (112) 65 1.18 0.33 (44 52
MW,  10,000~1000 1.08 0.66 (154) 89 1.32 0.57 (16) 89
MW.  1,000~500 1.18 0:76 (181) 102 1.44 0.69 (92) 108
M.W. <500 1.14 0.72 (171 97 1.38 0.63 (84) 98
Whole Fish meat
hydrolysate 1.16 0.74 (176) 100 1.39 0.64 (85) 100
Charcoal-treated Fish
meat hydrolvsate 0.95 0.53 (126) 72 1.21 0.46 (»61) 72
Control 0.42 0 o0 - 0.75 0 (| —

Acidity Increase was calculated by subtracting the acidity of the control milk product before fermen-
tation from that of the respective yogurt, and(ratio of acidity increase)stands for the value which
was calculated by an equation of ’

Acidity Increase

Acidity of the control milk product )
Relative Increase of Acidity: Increase of acidity in the case of the addition of whole fish meat hy-

%100 -

drolysate was taken as 100 and those values for other case were rated.
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Table 6 Overall amino acid composition of the various growth stimulatory substances for lactic acid bacteria.

A:;;EO Fish meat hydrolysate Brewer's yeast extract Casamino acid Fis(l:\h;r::ta{\-;x:lt;;iate
(mg/g) (%) {mg/g) (%) (me/g) (%) {mg/g) (%)
Try 6.60 0.95 trace - 0.61 0.14 0.22 0.03
Lys 38.38 5.50 49.72 9.01 47.00 10.96 59.68 9.43
His 38.32 5.49 15.32 2.78 12.00 2.80 34.18 5.40
NHj 11.31 —_ §.45 - 27.00 —_ {13.80) —
Arg 129.99 4.27 25.37 4.60 15.50 3.61 24.06 3.80
Asp 62.08 8.89 56.14 10.17 34.80 8.12 46.77 7.39
Thr 28.51 4.08 31.73 5.75 19.70 4.59 29.95 4.73
Ser 27.31 ‘ 3.91 25.73 4.66 26.70 6.23 24.63 3.89
Glu 102.52 "ll4.68 71.37 12.93 105.5 24 .60 95.48 15.09
Pro 37.51 5.37 28.18 5.11 60.90 14.20 34.68 5.48
Gly 58.00 . - 8.30 - 31.90 ~5.78 9.33 2.18 45.35 7.17
Ala 55.69 7.97 49.11 8.90 16.10 3.75 52.18 8.25
Cys 6.14 0.88 4.78 0.87 1.12 . 0.26 7.05 1.24
Val 43.20 . 6.19. 40.78 7.39 28.80 6.72 37.79 5.97
Met 19.19 2.75 9.90 1.79 ©  4.56 1.06 ° 18.39 2.91
1. leu 36.34 5.20 32.79 5.94 16.40 3.82 33.77 5.34
Leu 61.13 8.75 45.83 8.30 20.90 4.87 56.47 8.92
Tyr 19.48 2.79 7.38 1.34 2.43 0.57 10.94 1.73
Phe 28.04 4.01 25.94 4.70 6.47 1.51 20.44 3.23
Total 698.44 100.00 551.97 100.02 428.82 99.99 632.81 100.00
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Table 7f Free amino acid composition of the various growth stimulatory substances for lactic acid bacteria.

A:c';g"' Fish meat hydrolysate Brewer's yeast extract Casamine acid Fifﬁigflﬁmi‘:m
{mue/e) (3] tme/z} (%) (/e (X} {me/x) {%) -
Try 5.53 1.79 Trace - Trace -— 1.50 0.47
Lys 20.41 6.61 2.1 13.18 45.18 10.94 22.48 . 6.97
His . 25.53 8.27 9.3 2.91 9.10 2.20 29.25 9.07
NHa 5.82 -— 4.3 -_ 19.72 - {5.59) -
Arg 15.08 4.87 1.6 0.50 17.54 4.25 11.03 -3.42
Asp 5.58 1.81 15.4 4.82 36.69 8.89 6.40 1.98
Thr 14.85 4.81 14.8 463 18.69 4.53 18.01 5.58
‘Ser 6.63 2.15 28.0 8.76 30.26 7.33 5.88 2.13
Glu 20.32 6.58 37.0 11.58 99.14 24,01 22.42 6.95
Pro 10.43 3.33 16.6 5.20 57.39 13.90 11.10 3.4
Gly 9.51 3.08 14.7 4.60 9.47 2.29 10.10 3.13
Ala 25.56 8.28 41.3 12.93 15.84 3.84 29.73 9,22
Cys 5.76 1.87 — — 1.14 0.28 6.9 2.17
Val 23.97 7.76 21.6 6.76 23.17 5.61 25.26 7.83
Met 16.12 5.22 7.1 2.22 7.60 1.84 18.21 5.65
1. leu 21.64 7.02 18.1 5.67 11.69 2.83 22.47 6.97
Leu 47.07 15.25 29.9 9.36 20.52 4.97 50.59 15.68
Tyre 12.58 4.08 5.2 1.63 2.05 0.50 7.99 2.48
Phe 22.19 7.19 16.8 5.26 7.38 1.79 22.13 6.86
Tdtal 308.75 100.00 319.5 100.00 412.85 100.00 322.54 100.00
rate of amine 44.2% ) 57.‘56 96.3% » 51.0%

acid liberation

Free amino acid y

. [ . . L d o
rate of amino acid liberation was calculated by an equation of Total amino acid 100
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Table 8

Concentration of volalile components in the top gas space and organic acids in the yogurt

and the fermentation profile o
2

f the yogurt with single starter.
3 { 5 5§ |

{ 1 8 S 10
Sasple Raw-nllk | Raw-milk | Acidified LBU1088 | SIN8205 | B.longua { 8.breve | 8.bifidun B.{angua | 8. longua
Heated pB.Culturg pi 4.6 88-536 | ATCC- AYCC- ATCC- ATCC-
un- for 20| Hediun | with 15100 15696 15707 15708
Component heated { ain at kwhosnhoriq
90°C acid,
{09,/ ml)
Acecaldehyde - 0.36 0.62 0.13 44.28 24,97 44,69 77.48 12.46 ‘30.98 45.28
Discthylsulfide .72 {2633 | 24107 2633 1 2231 | 6.8 | ers2 | 2038 ) 2358 ) 1953 21,20
hcetone 9,57 :12.58 "W 9.20 14,20 3.7 11,41 11,64 12.20 o 1009 11.40
2-Butanone 0.25 0.64 - 0.83 0.59 0.53 0.45 0.53 0.60 0.58 0.60 0,54
£thanol 0.66-  3.56 6.93 J.42 13.05 6.92 11,01 62"3; 54.66 13.41 18.43
diacetyl - - 0.46 . 0.84 1.84 0. 82 0.75 0.61 0.51 0.77
{re/ ) ! ‘
Citric acld 2.74 2.41 1.93 1.85 1.85 1.15 1.80 1.88 .1 .13
Kalic acld 0.0% 0.03 0.03 4.02 0.06 - - - - -
Succinle acid - - - 0.28 0.02 0.06 0.03 - 0.03 0,04
lactlc acid 0.02 0.02 0.02 4.68 5.2 2.61 2.29 0.97 2,08 2,38
formic acld 0.05 0.02 - - - - ~ - - -
Acetic acid 0.06 0.00 | 002] 0% ] o005 2| 2| o8| 23] 275
Proplonic acid - - - - - - - ~ - -
n-Butyric acid - - 0.02 0.06 - - - - - -
others 4 - - - - - - - - - -
fertod of feraenta]  — - - 18 18 18 i 18 B} o1
tion (Hlour) . .
plf of fermented 6.50. 6. 50 4.60 4.0 470 4,55 £.60 5.50 4,65 '4.56
aflk
Acidity of fera- 0.14 0.14 1.05 0.65 0.68 0. 89 0,82 0.44 0.80 0.88
ented aitk (X) 6 § 6 6 6
Count of Bifido - - - - Ll 64210 ﬂlSX!O 33x10 ﬁZSXIO 650X 10
bacteria (/al)
Count of lactobaci - - - :!S)xl()s basxloe - - - - -
Hi (/a1)
Count of wold ard <10 <10 <16 <19 <16 <10 < 10 <10 <10 <10
yeast  (/al} —
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Table 9 . Concentration of volatile components in the top gas space and organic acids in the yogurt
and the fermentation profile of the yogurt with mix starter.

n 12 13 14 15 16
Sample LBU1088 | LBUI08S | LBU1083 | LBU108S | LBU1088 | LBUI0SS "
STH8205 | STH8205 | STIHB20S | STHB20S | STH8205 STHB205
B.8.536 |8.breve |B8.bifidun 8. fongum | 8. longur

Corponent . 15700 15696 15707 15708
Acc[aldehydt(aM/m‘) 56.79 95.19 16.28 80.91 71.10 85.58
Dimethylsulfide 18.01 29.63 25.45 21.12 1.21 16.79
Acetone 9.87 | .41 | 10.48 | 11.00 | 10.33-| 10.70
2-Butanone 0.59 0.63 0.59 0.57 0.49 0.54
£thanol 2.67 35,38 29.39 3.61 .4 429
Diacetyl 2.15 3.66 263 | 2.38 2.45 2.33
Citric acid(ng/” 1.91 1.86 1.83 1.85 1.69 1.82
Halic acid - - - -~ - -

Succinic acid 0.05 0.06 0.06 0.06 0.05 0.06
lactic acid 6.64 1.04 7.08 7.05 6.41 6.97
Formic acid - ~ - - - -

Acetic acid 0.07 0.22 0.4 [ ] 0.21 0.18

Propionic acid - - - - - —

n-Butyric acid - - - - - -

others - - - - - - -
Period of (erhcnta- 425 425 425 425 425 425
tion (Hour)

pit of fermented 4,30 4.30 4.28 4.26 4.22 4.2
rilk .
Acidity of . ferm- 0.87 0.95 0.94 0.94 0.92 0.94
ented nitk (X) 6 6 6 6 6
Count of Bifido - P35%10 &30)(10 60X 107 230x10° PI8X10

bacteria (/al) 6

Count of Llactobaci{1590 6 83710 11230 6 LSII 6 1640 6 1280 6
i (/al) X 10 X 10 xX10 X10 X10
Count of mold and <10 <10 <10 <10 <10 <10
yeast  (/ml)
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Fig.1 Effect of average particle size after fermentation on the

coefficient of elasticity of yogurt

— 118 —



X108
(dyn-sec/cm?)

2 471
‘5
o
()
v,
S
IS o
_‘g o
< 2+ 0o°
°
o
(8]
o
Q
} — 4 —t (um)
0 20 40 60 80

average particle size

Fig.2 Effect of average particle size after fermentation on the
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hardness
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Fig.3 Effect of fermentation velocity on hardness {nondestructive)
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