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Effect of Storage Period of Rice on Quality of Rice Added Yogurt

Ji-Hye Paik and Young-Tae Ko
Department of Foods & Nutrition, Duksung Women's University, Seoul

Abstract

The curd yogurt was prepared from milk added with skim milk powder or three Tongil rices of
different storage period. The effect of storage period of rice on acid production by lactic acid bacteria
in milk containing rice of 2%(w/v) was investigated. The effect of storage period of rice on quality
of curd yogurt(sensory property, viscosity and keeping quality) was also examined. Addition of rice
stimulated acid production by lactic acid bacteria more than control(milk yogurt). Storage period of
rice did not significantly affect acid production by lactic acid bacteria though stimulating effect of
rice on acid production was slightly different among species. Sensory property of curd yogurt added
with rice was not significantly affected by storage period of rice. Apparent viscosity of curd yogurt
added with rice increased in proportion to storage period of rice. Curd yogurt showed characteristics
of thixotropic flow. When curd yogurt added with rice was kept at 5C for 15 days, its keeping quality
was relatively good and was not markedly affocted by storage period of rice.
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= 714 & L acidophilus 2. 24217 M EA A de A )
Tare] QF2ES AgE AMSsldr) BB A8k 4 T'able 1. fomposition of skim milk powder and various
. rice powders
#2100 ml AFZE2 =16 50 mi4 Fwlshel o v, 5C p ma— e
2ol & ol N ol 7Aoo a im mi . ongil Tongil Tongi
el A 152_“ nESHA 39 AbAeR Ads powder™ '€ rice 86 me88 rxce89
AQE, pHE 28, ole) olpe dasiey. - o -
Moisture 3.0% 14.2% 135% 13.5% 13 3%
o] UBINE A Protein 0% 70% T6% 75% 80%
S—on Fat 1.0% 09% 06% 07% 0.7%
B (- A KMF-300) 2 H-4gh %4 &ak% of Ash 8.5% 04% 05% 06% 05%
bR B4 X8R Abgsidch Ee 110C Ast Fiber NDV 04% 06% 04% 03%
HdAzH Lo 7 2Asgd w1, oA e Semi-micro Carbohydrates 52.5% 771% T72% T13% T7.2%
Kjeldahi®]'*®", z=x]¥Fe- Soxhlet FZH". 3]%-& 600 UND: not determined
Table 2. Effect of additives and cultures on acid production in milk
. Additive”
Culture! e e e —
Lontrol SMP TR86 TR88 TR89
LA () 9()‘3“+ 0. 022 1 039‘+ 0. ()09 1 ()()8‘ +0.009 1.019™+ 0.007 1 028"+ 0.018
Titratable LB 0.976't 0.018 1.118'+ 0.023 1.035+ 0.034 1.057°+ 0.034 1.055°+ 0.032
acidity(%)” LC 0.814°+ 0.013 0.943"+ 0.029 0.895+ 0.027 0.905°+ 0.032 0.905°+ 0.031
LD 0.826'+ 0.013 0.958*+ 0.020 () 918IHL 0.016 0.932"+ 0.014 0.936"+ 0.016
LEU 0.965"+ 0.()40 l ()78‘+ () 050 7”r 0.038 1.0774+ 0.034 1 073+ 0.038
LA 402 4. ()b 3.93 3.92 391
LB 3.92 3.98 3.89 3.86 3.88
pH? LC 4.09 413 4.00 4,00 4.00
LD 4.09 415 3.99 3.99 3.99
LEU 3.94 3.99 3.88 3.87 3 86

YLA: L. acidophiius, LB: L. bulgaricus. LC: L. casei, LD: L. delbrueckii, LEU: Leuconostoc mesenteroides

SSMP: skim milk powder, TR86: Tongil rice produced in 1986, TR88: Tongil rice produced in 1988, TR89: Tongil
rice produced in 1989

9% 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 five or
more replications. Any two means in a row not followed by the same letter are significantly different at the 5% level.
YMedian values of five or more replications
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Table 3. Effect of additives on flavor of curd yogurt"

Additive?
Reference  TR86 TR88 TR89
Overall 500 4.41°+ 057 4.56°+0. 51 459"+ 0.69
acceptability
Taste 5000 4.52f 058 4.70+0.67 4.63"+ 0.63

Texture 5000 4.22°+ 051 4.33"+0.62 4.26"%0.53

USample was prepared from curd yogurt fermented with
L. acidophilus 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, “extremly better than reference” equaling 9
and “extremly inferior to reference” equaling 1

2See footnote in Table 2. Reference: SMP
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Table 4. Effect of additives and cultures on apparent viscosity of curd yogurt!

(unit of apparent viscosity: poise)?

Culture® Additive?
ulture’ B
Control SMP TR&6 TR88 TR89

LA 8.72°+£ 0.92 13.30°+ 1.96 18.04*+ 2.95 15.38%+ 1.49 15.18®+ 3.10
LB 8.34°*+ 1.63 11.69°+ 2.84 16.70°+ 3.02 14.18%+ 2.71 13.30°+ 3.30
LC 842¢t 0.51 12.24°+ 2.08 16.36°% 2.99 14.82+ 2,12 13.70°+ 1.44
LD 748t 0.63 1119t 242 17.73'+ 1.44 15.30°+ 0.39 14.78"+ 2.11
LEU 746+ 097 11.93°+ 2.27 15.30°% 1.03 13.48°+ 1.10 13.00°+ 0.63

USample was prepared from curd yogurt fermented with lactic acid bacteria for 24 hr.
“Mean values and standard deviations of four or more replications. Any two means in a row not followed by the

same letter are significantly different at the 5% level
39See footnote in Table 2

3)ukAg carbonyl 3}H3HE<l hexanal %! pentanal

9] #F aldehydeE aix Qc}®. B oM
froll & 2%% H7lske] #L(95C, 308 7}y A1)
4/&]7} Bl_ﬁ_x]ql Ali-‘i :74/\}9] A
22 bt MR ol A Ak el )
Qare] ool A 2abEE el ofsted
7+3-0) 2} (masking effect), 8613 4F A 8.2} 89l AL 2] 5 9]
o}

FEAol Z zlolz} g Ao w wuhsl

717ke] e 3%
ViR 7 HE

Matalch lable 4 QtrES 'éj,‘nioi u] 2] H7HEe]
s #Eg Zlegd g
R - o R M}%Ml x9
0.05), EA &+ H7ho i % *‘ 7hie] M7 h:"kb%
g g AUk Aol iz 8614E Ao Ak
Fotemy 89ud4t Alwel gt vk skokizd] 8614t
Alasl 89dAt Als atelelliz L. acidophiluss A 93]
i 5% FEAA oAb ek FAEE H oA
ot THE ko] 7] Wil =7 gL
B ATREE el w2 wxR Rl Ao qlske
HEgelvt SAEF Hrhieh Yk By dew
A 7rEl o

2g AAgstd k3H(aging) Fazdl We] wmshiz e
oA EA gtahA EAde] Wk wdtehe o] 2!°J
Haoz A, ool upet Hub, shy, vl Ak AsiA

7b2) g9 FAdo] wahA xlch ‘;‘}31 A %g Hstel] of

Sl e AT alerh Aa Ik ok o9
H7) eha gl
Table 45} 713hz. kil o) A4 7100] A

up2} & Y7 QFEEO Hu ) Frpshis

Aol

Apparent viscosity (poise)

T'\’T B

3 A 3 g T P Ed it
Time interval (min)

Fig. 1. Viscometric characteristics of curd yogurt
B—m; TR 8, =~ —» TR 88 a—a; TR 89, 2—
SMP, @ @; Control

] A7) 7o) whe} am-
bje poatwel 1 A
el A mok Al g

clslelizol o9} 4o Ailt= *{29
ylograph peak viscosity7} &7}
go] alx&tv} gbow of Hit
oAb s asbeha A 7Esich

sEEL Hio v)xi Pakte) AnE ulws)
W (Table 4) L. acidophilus 2 vve- A&7} dhal|H oz
o g lebWon, Leuc. mesenteroides® THE AR
b oA ey vhe Wy vepy ot AL f4
e wol Al ekt (p<0.05).

Fig. 1:&- L. acidophilus & 24*) 7} wrigh A=Ak 29
wEol i ol gh Hubd i (shearing rate)oll 4 10
Bk mAstm A v ERallel ArAd 2F2E] A

7t ]—s‘ A (time dependence)2 ¥ &g ZAijojct BE

A geoll gletal Fgalzte) ool vt

dwert o



A3} R F2E 475
Table 5. Changes in quality of curd yogurt during storage at 5°C"
Additive? Period of storage(days)
0 3 6 9 12 15
Control 11122+ 0.005 1.123*+0.041 1.130°+0.031 1.139°+0.031 1.145*=0.025 1.150°% 0.031
Titratable SMP 1.296°+ 0.011 1.312°+0.032 1.310°=0.018 1.312°+0.031 1.316°+0.018 1.323°%+0.034
acidity(%)®  TR86 1.1939+ 0.005 1.220°+0.013 1.233*+0.007 1.249°+0.009 1.289°%0.005 1.296** 0.027
TR88 1.195¢+ 0.016 12179+ 0.009 1.238+0.020 1.249°%0.020 1.258°+0.023 1.287*+ 0.027
TR89 1.222¢+ 0.009 1.229°+0.005 1.240"+ 0.018 1.265*+0.005 1.276°%0.022 1.278*+ 0.032
Control 4.05 4.05 4.04 4.03 4.02 4.00
SMP 4.08 4.06 4.06 4.04 4.06 4.03
pH? TR86 3.96 39 394 3.92 3.89 3.89
TR88 3.96 3.94 395 3.95 3.92 3.89
TR89 3.96 395 394 3.94 3.92 392
Control 45X10° 2.9%10° 33x10° 4.4X10° 3.9x10° 4.3X10°
Viable cell SMP 48X 10° 4.8%10° 4.1X10° 4.3X10° 4.6X10° 59X10°
count? TR86 45X10° 5.8X10° 52X 10° 5.2X10° 51x10° 6.7X10°
(CFU/m{) TR88 4.0X10° 44X10° 6.2X10° 5.7X10° 6.4X10° 53X 10°
TR89 4.8X10° 58%10° 6.5x 10° 5.6%10° 59X 10° 52X 10°

USample was prepared from curd yogurt fermented with L. acidophilus for 24 hr.

?See footnote in Table 2

¥Mean values and standard deviations of four replications. Any two means in a row not followed by the same letter

are significantly different at the 5% level.
“Median values of four replications
®Mean values of four replications
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