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Studies on pH value, Titratable acidity and Amino acids of Yoghurt.

Kenjiro Konpo, Shiro Isuipa and Shigeo NAGAHARA.
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NI wH ) v \NREHEENSVEEE LT, L bulgar-
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1. S. lactis B0 L. bulgaricus ZAK BFEE L pH ©
Table 1. Relations between coagulating period, ti-

tratable acidity and pH value
(Mixed Starter 225, 5%, Temp.. 25°C, 35°C, "45°C)

25°C
L. B 2 % 5 %
" 1 | Time [Acidity “Time ‘Aciciity
S. L m % pH m.| % ‘ pH
1:5| 1360 | 0.312°| 5.00 | 1260 | 0.334 | 4.95
1:3| 1325)0.342( 5.05 | 1215 | 0.365 | 4.90
1:1( 1290 0.360 | 4.95 | 1190 | 0.385 | 4.70
3:1| 1210 [ 0.375 | 4.40 | 1095 | 0.424 | 4.30
5:1| 1185)0.384 | 4.35 { 1120 | 0.417 | 4.45

35°C
1:5| 520 .0.419 | 4.80 | 450 | 0.463 | 4.48
1:3| 490 |0.401 | 4.75 460 | 0.437 | 4.68
1:1| 5200.292| 4.81 460 | 0.428 | 4.80
3:1| 560|0.356 | 4.91 460 | 0.419 | 4.79
5:1| 520(0.383| 4.99 460 | 0.410 | 4.81

45°C
1:5| 355(0.374 | 3.60 370 | 0.383 | 3.95
1:3| 345(0.356 | 3.75 370 | 0.365 | 4.00
1:1] 390 |0.365 | 3.72 335 ] 0.365 | 4.15
3:1| 390|0.356 | 4.20 305 | 0.374 | 4.25
5:1| 390|0.383 | 4.00 290 | 0.374 | 4.20

Total Solids 11.152
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BEAGTLE 210 ~11 222 F R LI0°CTI0H R
Lohziie L, BE®BEDIRICCIREHL, ~wv
228~ 8~ Rl R D228 V6% 7t K% S. lactis, L.
bulgaricus ZIROEATHRMUIZ. BIb1:5, 1:8,
1:1, 3:1, 5:1,, 24— 42—tk 25°C, 35°C, 45°C
VRTINS e T LURIEICE) B G R, RS O
[§, pHuJE L. pHR Y 7 2B pH &AL,
fEEE, pHI2:&E L4 R (2500 R.P.M, 104}) %D whey
A>T hlsE 2 7072,

b. 2% —4%—~DF

24 —~4~—2 LTS lactis RO L. bulgaricus ©
SREREMR L.

). <% —24%—%~ (mother starter)

Bk LTRIRBIENTL (£EJB531022) %#915cc
HEVEICIN D 90°CT305y, 3 [BIRMKIRE A\ 2~3°CD
HIEHARE LBVERIS U Lz, a4
BRI S, lactis 1325°CT L. bulgaricus 1335°CT
R 214K RITH 7.

ii). ~nwy 2% —%~— (bulk starter)

150°CT 1 R IR BB % L7z 100cc R=A7 5 22
HEFRIE (¥ R 2 — 2 — L8 %40~50ccH h 90°C
T 1 FRE LB IA 0 LEREIHE S, lactis 1225°C
T L. bulgaricus biSS"C"C’_ikﬁ%mt L7z

Vs RE—4 —@?LF%&E»;{ S. lactis T 0.5~
0.62, L. bulgaricus T2 0.7~0.8% Tih7:.
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ZEIANT
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Fx DRFRHERE, ROEEL, (2500R.P.M 105)% D
whey 12 159 @ + Y # v VEEEE 10cc in~, 905
BRI TINE LI A P NO. 2 KT8 L7s.
ZOPHEROBED Y & v VEEREMRF D 72 SRS}
HiZTog v =~ 5 v10ceZMNTRSIRE L, 10577
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Fig. 1. Relations between titratable acidity, pH value and incubating time. (Total solids 10.122, Starter 5%)
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Table 2. Amino acids in unhydrolyzed and hydro-
lyzed protein-free fractions of milk incu-

bated for 0, 24, and 96 hours.
(Starter 225, 35°C)

- |L. burgaric-|S. lactis+L.

us bergaricus 1 1
Un- Un-
hydr.

8. lactis

Un-
hydr.
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no
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hr.
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Table 3. Amino acids in unhydrolyzed protein-free
fractions of milk incubated for 24 hours.
(Mixed Starter 2%, 5%. Temp., 25°C. 35°C, 45°C)

Toble 4.

Amino acids in unhydrolyzed and hydro-

lized protein-free 'fractions of milk incu-
bated for 96 hours.
(Mixed Starter 2%, 5%, Temp., 25°C, 35°C, 45°C)

S. L|Ami- 25°C 35°C 45°C S. L|Ami- 25°C 35°C 45°C
o |22 |52 |2 %5 % |2 %5 % no |2 9% |5 9% |2 % |5 % 2%|5 %
L. Bacid [g [y wlu. 1. |u.| 1. ji. U B L.Blacd|y |ylu. H.U.|H.U.|B/U.|H{U.|H.

Leu +| +| + + Leu| +| + +| 4| 4|+ ] ] |+

Phe + Phe| + +

Val | +! +| + +| + + Val | +| + e e B e o e o e s
0 |Tyr + 0 | Tyr + +| + +
. |Ala . | Ala| +| + + +| +| +| +| H| +
* |Pro R o e B o e o e o e o +| + * | Pro| 4| + +| | | | | ] ]|+
0 |Glul| +| +| + +| +| +{ +| + +| 4+ + 0 |Glu| +| + +[ + + +| 4+ +| +

Gly [ + o+ | o+ Gly + 4+ |+ +| +

Ser + Ser | +| + + +

Cys| | +i Cys +

| |

Leu + + + 4| ] ] ]+ Leu| +| +| +| +] +| +| +] +| + +| +

Phe Phe| + +| +

Val | +| +| + S IR I I Val | +| +| +| +| +| +| + |+ ]+
1 |Tyr + + +oH] + o+ +| + 1 |Tyr| + + +| + +
. |Ala + +| | + +i |+ Ala| +| +| + + + + +| +
* | Pro Pro| +| +| +| +| +| +| +| + +| +| + +
3 |Glu| +| +| + + +| | |+ + 3 |Glu| +| +| +| +| +| +| + +| |+ +

Gly| + +| o+ 4+ ] ]+ Gly +| [ ] ] | | ] ] H] |+

Ser + Ser | +| + + +

Cys Cys

Leu| +| +| +| +| + +| | | | F| T+ Leul +| +| +| +| +] +| +| &I +| +| +| +

Phe Phe| + +

Val | + +| +| + +| +| + +| + Val| +| +| +| +| +| +| +| +| +| +| +| +
1 [Tyr, + |+ + +| 4+ + +| + 1 |Tyr, + +| 4+l + + +
. (Ala +! +| + +| 4| | K]+ + Ala| +| +| +| +| +| +| + + +| +
* |Pro| + +; + +| + +| +| + Pro| +| +| +| +{ +| +| +| +| +| +| +| +
5 !Glu| + + + + 4| 4| ] ]+ 5 |Glu| +| +| +| +| +| +| +| +| + +] +] +

Gly | + +| +| + +| 4|+ | |+ Gly +i o+ + + + 4+ ]+

Ser : + + + Ser | +| + +| + + —+

Cys Cys

Leul + +| | N N I A Leu| +| +! +| +| + +| +| +| +| +| | +

Phe Phe| +| +

Val | + + | ] ] ] A Val | +| +| +| +| + | +| +| +] + +| +
3 | Tyr| + + + +| + + o+ 3 |Tyr| !
. | Ala + + | | |+ o+ Ala| +| +| + + + +| | |+
*|Prol 4| +| + | | | ] ] Pro| + R IR I S AR B
1 |Gluj + + + 4| | ] + 1 (Glu| +| 4+ |+ 4] 4] 4]+ +| +] +| +

Gly! +| + + + + | +] 4+ + Gly + +] + o ] ) | ]+

Ser + Ser| +| + b+

Cys + Cys + + + +

|
|

Leu| + e s +! o e o e o e e ol e Leu| +| +| + S o o B S o B o B ol I

Phe Phe | +

Val| + + +| + +| | |+ +| + Val | +| +| +| +| + +| 4+ | ] +H| +
5 | Tyr| + +| +| + +| + 5 | Tyr| + + +| + + +| +
. | Ala +| +| + +| |+ +| | + Ala | +| + + + +| +| +| +| +H| +
* | Pro +| + +| +| + +| + Pro | + R T o e o e o e o e o e o e o e
1 (Glu| + +| +| + +| 4| +| + + 1 |Glu | +| + + +| +| +| +| +| +| +| +| +

Gly | + ‘++ + H| +| ] ]+ Gly B o I e o I o o o e o e o

Ser | + + + Ser | + 0+ +

Cys Cys 4|+ + + +
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DT S, lactis, L. bulgaricus %3 2Bz 35°C,
45°CIT A THERR L 2 DAY R 1 RotnE iR
87z, B% S. lactis »5 L. bulgaricus X Y BEED 5
ME{ pH BHOTR L. bulgaricus DF5A3TFHEEDS
FBRLWHIRZ R LTV 5.

FIRBECAK BB DA, TElER IR L 7c225°CIt i
TIX S. lactis 73%  35°CITIA TR \ EIT 475 L 45
CRIATIE S. lactis ¥ A LIFERS L. bulgaricus
PHCESR Y E LT e

D EORER X b EEE L pH BHT LAV OREORA
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Résumé

In order to investigate the properties of yogh-
urt. pH value, titratable acidity and amino acids
were determined. Streptococcus lactis (S. lactis)
and Lactobacillus bulgaricus (L. bulgaricus) were
emplyed as starter.

The results were as follows:

1. The coagulating period was shortened by
increasing temperature, and mixing ratio or amount
of starter were not effective.

2. The correlation between titratable acidity
and pH value was recognized by simple using of
S. lactis or L. bulgaricus, but mix using of starter
checked the correlation.

3. Increasing the incubating time, abundantly
free amino acids were determined in hydrolyzed and
unhydrolyzed protein free fraction.

The amount of starter was not the essential
factor.

(Laboratory of Animal Food Chemistry) -





