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The Effects of Starch Addition on Acid Production By Lactic
Acid Bacteria and Quality of Curd Yogurt

Sung-Sin Um, Ji-Chang Yoo and Young-Tae Ko

Department of Foods and Nutrition, Duksung Women’s University, Seoul

Abstract

A curd yogurt was prepared from milk added with skim milk powder or four kinds of starch such
as rice starch, wheat starch, corn starch and potato starch. The effects of starch addition at 2%(w/v)
level on acid production by lactic acid bacteria in milk was investigated. The effects of starch addition
on quality of curd yogurt in terms of apparent viscosity, sensory property and volatile aroma compou-
nds were also examined. Addition of starch markedly stimulated the acid production by lactic acid
bacteria. Among four organisms tested, Lactobacillus jugurti produced the highest amount of acid.
Apparent viscosity of curd yogurt added with starch was significantly higher than that of control.
Curd yogurt fermented with L. jugurti showed pseudoplastic and thixotropic characteristics. Sensory
property of curd yogurt added with corn starch or rice starch was evaluated as slightly better than
reference sample, but that with potato starch was evaluated as the worst among all samples. Acetaldeh-
yde, acetone, ethanol and butanol were detected by gas chromatographic analysis.
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Table 1. Effect of additives and cultures on acid production in milk

Additive”
Culture? —_— _— - —_—
Control SMP RS WS CS PS

Titratable L) 20104+ 0022 2288+ 0.026 2.150°+0.011 2.147°+0.022 2.138°+0.026 2.110°+ 0.026
acidity(%)® LA 09307+ 0.019 11067+ 0.028 0.982*+ 0.026 0999°+0.028 0.984*+0.031 0963+ 0.012

LC 0.745°+ 0.015 09144+ 0021 0.825°+0.014 0.762¢+0.017 0.817°+0.014 0.782°+ 0.014

LD 0.802¢+ 0.016 0 960+ 0.017 0 866°+ 0016 0.831°+0.016 0.863*+ 0015 0.846°% 0.015
pH?Y 1] 3.44 3.47 341 341 341 341

LA 405 4.10 4.02 4.00 4.03 402

LC 4.22 4.29 4.17 4.21 4.16 419

LD 4.20 4.25 4.13 414 4.13 4.14

OL): L. jugurti, LA: L. acidophilus, LC: L. casei, LD: L. delbrueckii

SMP: skim milk powder, RS: rice starch, WS: wheat starch, CS: corn starch, PS: potato starch

3% Titratable acidity as lactic acid. Values reported represent the difference between titratable acidity of an incubated
sample and that of an identically treated, but unincubated sample.

Mean values and standard deviations of seven or more replications.

Any two means in a row not followed by the same letter are significantly different at the 5% level.

“Median values of seven or more replications.
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Fig. 1. Non-Newtonian characteristics of curd yogurt
prepared from milk and L. jugurti
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Fig. 2. Viscometric characteristics of curd yogurt pre-
pared from various additives and L. jugurti

Table 2. Effect of additives and cultures on apparent
viscosity of curd yogurt”

Apparent viscosity(poise)”’

Culture® Additive?
Control SMP RS WS CS PS
L] 32.64° 5756 6002 63.73* 64.19° 63.69°
+261 *+688 +133 *+287 £371 +570
LA 44,189 6552 58.76° 65.09° 69.99 67.06®
+191 +113 £398 +338 +£319 +354
LC 50.39° 68.55* 5533 67.96" 67.31° 69.21°
1223 +479 £457-+414 *+251 +219
LD 50.36> 67.10¢ 53.04" 64.76° 66.16* 62.83
+382 +637 +141 £630 +293 +454

USample was prepared from curd yogurt fermented with
lactic acid bacteria for 24 hr.

YMean values and standard deviations of six replications.
Any two means in a row not followed by the same letter
are significantly different at the 5% level.

3#See footnote in Table 1.
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Table 3. Effect of additives on sensory properties of
curd yogurt"

Addmve
Referenu RS WS CS PS
Overall 5.00° 5.05" 4 97 5. 11‘ 3.43"
acceptability +0.00 +074 +101 +105 +093
Taste 5.00¢ 505 489 5.00¢ 3.30"
+0.00 +078 +£110 £103 088
Odor 5.00¢ 489 481" 503" 3.73"
+0.00 +074 £084 +104 +099
Texture 5.007 505" 497 514 3.43"
+0.00 +081 +101 +£103 =101

USample was prepared from curd vogurt fermented with
L. jugurti for 24 hr.

Any two means in a row not followed by the same letter
are significantly different at the 5% level. The scores
were assigned numerical values 1 to 9 with “no difference
between sample and reference” equaling 5, “extremely
better than reference” equaling 9 and “extremely inferior
to reference” equaling 1.

?See footnote in Table 1.

Reference: Curd yogurt prepared trom milk added with
2%(w/v) of SMP
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24A7F R 2293 ppm .8 FhAsted HHES Hud
oz Arrslm) 244170 WA Felliz o224 hn)3}
vk A7k Afelell 2 Ape)7h §igirh. Ethanol::
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Table 4. Composition of volatile aroma compounds in yogurt prepared from L. jugurti and various additives

Fermentation

Sample" —_——
tlme(hr) A(etaldehvde Acetom

Milk 0 - 3.0721L 0.107
Milk 24 0.522+ 0.057 2.293+ 0.171
SMP 24 0.680+ 0.039 2,767+ 0.236
RS 24 0504+ 0089 2928+ (.132
WS 24 0470+ 0.091 2,790+ 0.106
CS 24 0.544+ 0.116 2.859+0.214
PS 24 0.507+ 0.073 2.673+ 0.150

Volatile aroma Lompounds(ppm)"

Ethanol Diacetyl Butanol Acetoin
)95()+ ()211 044/4r 005" -
2.366+ 0.330 - 0422+ 0.133 —
4184+ (.382 - 0.468+ (.148 -
2.731%+ 0.392 - 0416+ 0.083 -
2.655+ 0.362 - 0.461+ 0.086 —
2490+ 0.211 - 0.442+ 0.077 =

2.737%0.364 - 0.426+ 0.075 -

YMilk: curd yogurt prepared from milk

SMP: curd vogurt prepared from milk and skim milk powder

RS: curd yogurt prepared from milk and rice starch
WS: curd yogurt prepared from milk and wheat starch
CS: curd yogurt prepared from milk and corn starch
PS: curd yogurt prepared from milk and potato starch

“Mean values and standard deviations of ten or more replications
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