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Acid-Catalyzed Hydrolysis of Sucrose and Protein in
Sweetened Fermented Milk Beverage

Taku MIYAMOTO, Kei KATAOKA and Toshitaka NAKAE
(Laboratory of Animal Products Technology)

On the premise that browning and changes of taste resulting from the prolonged
storage of sweetened fermented milk beverage are due to inverted suger produced by
acid-catalyzed hydrolysis of sucrose, we examined acid-catalyzed hydrolysis of sucrose
under various conditions in model system.

Acid-catalyzed hydrolysis of protein was also investigated,

The results were as follows :

1) Acid-catalyzed hydrolysis of sucrose and protein was affected by temperature,
time, acidity and concentration. '

2) The higher the temperature was, the longer the time of storage was, and the
higher acidity was, the faster acid-catalyzed hydrolysis of sucrose and protein was
observed, When the concentration of sucrose was high, or the concentration of casein
was low, acid-catalyzed hydrolysis was faster.

3) Acid-catalyzed hydrolysis of sucrose in sweetened fermented milk beverage was
slower than that in model system for buffer action of milk protein,

4) We suggest to use sugar of excellent quality, to keep pasteurization time strict,
and to refrigerate products to prevent from browning and changes of taste of sweetened
fermented milk beverage,

T El

KA O—FETH 2 TEBMILEENT, REI»HABERLIZOL, SEOY s E\SIUER
Bemzvey 7Rz 0T, BRETEEINIZHBOKETDH 3. 2 DEBELEIZEE
ELWEMZERL, Chichs TEERE, SERNHEICDI > TRENSFHEBZ LT T
WA, L U—HEBOTEREEBOEA E REEEOSE(LIES, FHEEEBIEL
DB h 225 b, HEREED AVERETE LS - 2REFEEsh TS, &1
2z OIHEBRIAE ORERECKBNEBRE CE - BT, UErElMEETREINS
X532 EHHBE, ZORS EOKEBEEL -5 TL 3,

TSR > BRESE TIEEL L S EARSICIBE L EROBENEL LN
5, CHhRERETRAONMEEECURZ2ERREFE L sy JEYBRAEL, BlE
PERTADEHEINT VA, ZCTHEBRCOL S 2HERZHEBR T B 29I, IS
BAARICELU U 2EEORETT, v BOBOBEEENCEET L b, T
2y BOBIBTONTIRHRINATZEDTD 3,



16 HA fme AW e PIIRZE

ZHE R
1. TFARCLBY s EBEHEA Y ORFBOFE

IEBIGR OBEE 2 DREORLERER LT, v EIHEFI0% &50%, 1¥4  BE
1% E B BORNBEIC, ZNFNDOEBEHO. A~ 0B RTH L3 nEF L REREE »
VERR L, Table 1 QX3 ZHARHETY o i ¥4 L OBOERHE LIz,

Table 1 Method of acid-catalyzed hydrolysis of sucrose and casein in model system

Sample Concentration Ac(igéi;cy Temperature Time
0.4
0.7 Room temp,(15°C) 0 ~30 day
10% 1.0
1.5 5°C 0 ~30 day
Sucrose 2.0 -
0.4 80°C 0 ~30 min,
0.7
50% 1.0 Room temp,(15°C)  (~30 day
1.5
2.0 5°C 0 ~30 day
0.4 80°C 0 ~20 min,
Casein 1%,5% 1.0 Room temp,(15°C) 0 ~30 day
2.0 - 5°C 0 ~30 day
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Fig. 1 A standard curve of glucose. 77, BRERFOF V- BEBELURKLD
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Fig., 2 Effect of heat treatment on acid-catalyzed hydrolysis

of 50% aqueous sucrose solution,
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Fig, 3 Acid-catalyzed hydrolysis of 50% aqueous sucrose solution keeped

at 15°C and 5°C after heat treatment at 80°C for 20 minutes,
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Table 2 Effect of heat treatment at 80°C for 20 minutes and storage at 15°C or
5°C on acid-catalyzed hydrolysis of 1% and 59 aqueous casein solution

Casein Acidity q 80°C (min.) 15°C(day) 5°C (day)
(%) (% b 10 20 10 20 30 10 20 30

0.4 3.55 3.1 4.3 4.3 4.4 45 43 4.3 4.3
1 1.0 3.05 3.4 4.5 4.7 4.8 5.0 4.5 4.6 4.6
2.0 2.52 3.6 4.7 4.8 4.9 5.2 4.7 4.7 4.7
0.4 3.89 4.2 6.8 7.1 7.6 8.2 6.9 7.1 7.2
5 1.0 3.35 4.6 7.7 8.2 8.8 9.3 7.1 8.0 8.3

2.0 2.91 5.1 8.9 9.4 9.7 9.9 8.8 9.0 9.1

Non-protein nitrogen=N mg/100g
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Fig. 4 Effect of heat treatment on acid-catalyzed hydrolysis of sucrose
in sweetened fermented milk beverage,
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Fig., 5 Acid-catalyzed hydrolysis of sucrose in sweetened fermented milk
beverage keeped at 15°C and 5°C after heat treatment at 80°C for 20 minutes,
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Table 3 Effect of heat treatment at 80°C for 20 minutes and storage at 15°C or 5°C
on acid-catalyzed hydrolysis of protein in sweetened fermented milk beverage

Acidity pH 80°C (min.) 15°C (day)
(%) 10 20 10 20
0.4 4£.75 16.9 34.5 34.5 35.9 36.8 35.9 36.5 36.7
0.7 4.15 16.5 34.5 34.6 35.1 35.3 35.3 35.7 35.7
1.0 3.68 17.1 35.0 35.6 36.2 36.7 35.7 35.0 35.6
1.5 3.40 16.8 33.9 34.2 35.1 34.3 34.3 35.0 35.9
2.0 3.15 18.3 35.3 35.7 36.4 36.5 36.1 36.8 37.1

5°C (day)
0 20

30 30

Non-protein nitrogen=N mg/100g
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Fig. 6 Thin-layer chromatogram of hydrolyzate of sucrose
in sweetened fermented milk beverage,
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Table 4 Effect of storage time on browning of sweetened fermentea milk beverage
keeped at 37°C

Acidity Storage time (day)
(%) 0 10 20 30 40
0.4 - - - - +
0.7 - - - £ +
1.0 - - ES + +
1.5 - - + + +
2.0 - & + + +

+ : Slightly browning
-+ : DBrowning
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