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Fermentation Properties of Yogurt Added with Rice bran

Hye-Jeong Lee, Hee-Ok Pak, Je-Man Lee'
Dept. of Food and Nutrition, Gachon Univ. of Medicine and Science
!Institute of Health and Environment, Incheon Metropolitan City

Abstract

To strengthen the usage of rice bran, the yogurt containing skim milk powder and rice bran was fermented
by Streptococcus thermophilus. Control group was yogurt containing only skim milk 15.4% and experimental
groups were replaced the part of skim milk, 1%, 2%, 4%, 6% and 8%, by rice bran, The amount of lactic
acid and tartaric acid were increased according to the amount of rice bran during fermentation and the viscosity
was also increased, too. The more the addition of rice bran to yogurt was increased, the more the sensory
properties, such as fragrance, texture and overall preference were reduced. This experiment suggest that it’s
desirable to add rice bran 1% or less than 2% to the yogurt and further research for the selection of lactic
acid bacteria and for adequate proportion of skim milk powder and rice bran is needed.
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Bifidobacterium infantis(CCHR HANSEN), Streptococcus
thermophilus(Mishawaka, IN46545 USA), Lactobacillus
acidophilusqtCHR HANSEN)E A}8-313t}.
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4) 8 F=E9] A|x

nZ_T2E AZE T HAH AFEF AR
Q8 AR 134%9} )R 2% EFNo) 3% #F
E 77 HE3A dEAZ] 8RF=2EE Y Ad
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TE R2CoA 1083t 7144 § YZsiar 23zt
Streptococcus thermophilusS- 0.0004% WY]-&% 7 %3}
38CollA] 8AZF wllFEAA 2412t HA o R AgE A
Fslo] pH, R4 339

2 QTEEQ HA
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872 E2] pHi= pH meter(Orion 720A, Japan)s &
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7}t § 0.0IN NaOH= pH 83714 ZAsle] 34ko.
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H|- &2 35]A3le] At ulx] BCP plate count agar
(Eiken Chemical Co., Ltd.)ol| HEF & H7 Hijo
2 37ColA] 48413t w32 w YERd colony 5
CFU(colony forming unit/mL)= e} 1T}

3 AHE

07} F7 87=2E9 AFF FHEE A%}
1.0% o =239 v 0C YAaroA 24417 Wz}t
st} mAE-S] 8B5S FAATAL, ¥ BHAspaA 2
dujth 60mL-E 3§ %, Brookfield viscometer(model
DV-E) NO. 5 spindle2- A}-8-3}2] 60 pmollA] 13 733}
¥ A=E F339k

4) #7141t

f714F B e Al 5 g2 AH3] 12% TCA £
< 1 uL F7kskar 5,000 pmoll A SEZF 94E sk
434S 530 4d 4FAL oA 02 L
membrane filter(Sartorus AG, Germany)® o]i}gt ¥
HPLCZ ¥43glck /7R #4 column Nova-Pak®Cis
(39x150 mm, Waters, USA)S A}8-3lgion 2%+
40CE RASINY HELS UV-Vis  detector(Varian,
Model 310, USA)S A}8-3le] 210 nmol|lA] Z=A 391
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o] W3}lE Color and color difference meter(Konica
Minolta Spectrophotometer CM-3500d, Japan)= 3% 41
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Aot Z47] AlEEe Y] 2UIFE L 2249, a
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Table 1. Operating conditions for HPLC analysis

0 & FeAAE AAEAY. Z42be] HIlE RO gij
53 B7k= “1: Oig3d] v, 2: Y, 3: 8ol
4: Fd, 5. g3 FOP'2 FABIEE st
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SAS 8.0& AME3l v 8TEES] HE R #F
#<Ql 5/J& Duncan’s multiple range test® 2] &
5% (p<0.05)°4 AF3IA
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1. pH % HFYATo| B8}

X EH ARE nPo R A aT=E] wjY
AlZtel] uwE pHe] ¥i3l= Table 29} it 8 F2E
o] 74 pHQl 459 £93h= AlZto] SR E-{IHE A}
£¢ di=Fo] 6413 28% whA, 0]FE 1%} 2%
Vg AQTEL Aol A8HA a2y w)F
6% 7kt wlFE AlFSIAL olu] pH 4.50]%100,

Tartaric acid Lactic acid Acetic acid Isobutyric acid
Column C18, varian C18, varian C18, varian C18, varian
Mobile phase  0.IM ADP+PA"(pHR.5) 0.IM ADP+PA"(H25)  O.IM ADP+PA"(H2.5)  0.02M ADP+PA (pH2.5):MeOH 60:40
Flow rate 15 10 10 1.0
Temperature( C) 40 40 40 40
Detecter UV detector10nm) UV detector210nm) UV detector(210nm) UV detector(210nm)
Injection vol(iil.) 10 10 10 10
~ ADP =ammonium dihydrogen phosphate,
* PA=phosphoric acid
Table 2. Changes of pH and titratable acidity of yogurt with skim milk powder and rice bran during fermentation
Incubation Time(hrs)
. 0 2 4 6 8
Control 5.95 5.16 4.67 447 4.36
S1 5.03 4.66 4.49 441 4.40
S2 501 4.54 4.45 441 4.40
e $3 4.61 435 433 426 424
S4 4.49 4.44 431 424 420
S5 426 4.19 4.18 4.11 406
Control 0.61 0.78 125 1.30 135
S1 0.85 091 1.19 120 12
Titra-table $2 0.87 0.89 0.97 125 153
acidity (%) s3 120 1.39 1.57 1.72 1.83
S4 1.50 1.64 1.67 1.78 1.83
S5 1.65 1.72 1.89 1.92 2.06

Control: skim milk powder 15.4%

1.
2. S1~85; yogurt replaced the part of skim milk, 1%, 2%, 4%, 6% and 8% by rice bran, respectively
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Paik SH 5(2004)2 A7}159 @AE/E /I &
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Table 3. Changes of viable cell count of yogurt prepared
with skim milk powder and rice bran during fermentation

(unit: CFU/mlL)
Samples Incubation Time(hrs)
0 2 4 6 8
Control  33x10®  30x10° 27x10* 36x10°  37x10”
SI  41x10®  61x10" 49x10” 57x10"  69x10"
S2  40x10?  91x10” 17x10" 92x10"  89x10"
$3  10x10% 67x10™ 35x10"°  74x10®  96x10"
S4  46x10"  14x10°  19x107 20x10"  74x10"
S5  88x10* 77x10* 18x10” 27x10"  14x10"

Control, S1~S2: Refer to the comment in Table 2.
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723 €XERE A7 8TEES FEe AE
1.0%] =39S o ¥z & F P koA 8Y
F AFsAA 4% A= Table 49} ZAQTE AR
Fol= diFR2Fto] 1257+0312 714 ¥gton] u3
1% F7ko] 17.0344.92, 2% 7} 18.67+0.29, 4%
A7t 2210443, 6% A7V 24.87+1.42, 8% A7V
25.90+2212 w7 H71ge] 71l wet HErt =
oAl AFE RAFAY AR Fov dE2FE Y|
E3 BE AfFo] AA7|te] HolHel uha} Yxr}
ol AF 8Y Fox diERFo] 153710512
oAA3%] 7Hg wgton v 1% 9 2% 37kl 4z
34.77+2.503} 33.20:0400 2 7} =9ich

K2 E9| #(Paik SH 5, 2004, Paik JHS} Ko YT,
1992), &X)&¥-f(Paik SH 5, 2004, Paik JH9} Ko YT,
1992, Kim KH¢} Ko YT, 1992), AE@Um SS 5,
1993), <4=4(Kim KHS} Ko YT 1992), 7}2KShin YS
S, 1994)¢} H3}n|(Kim MS &, 1993) 52 37181
< W Al F7HEAYE A7ELS B 979 03
FA7ta2ES O AW} fAEIYE 25 8F2E
od FHFE F/A IOt YA & 4 e A
ot}
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)7 A7FEE 2 a7=2ES AxT) 1%9] =
23192 we] /7|48 HPLCE 243 A3} Table
59t M. MFA7E fTF=ESY FAN, 24, i
RE|2Ake] o] YRFEY A Jehtou 24
& xZE ¥l A AYFAN 2F dehix
BTt FALL v e FUFE FUEINE W F
7Vhe 7A%-E Bl o2y Ad= Pak SH 5
(2004)0] EAEH <} FF{HE /R LTFEEN I
79 FA7FFol S71EE FA4e] FFFo] U=
Bael A3k AT oG JrhrEo] g2l
H|3 9k 543 8% nZe FUlg A¥T9
745 dizatel] vl 1450 9ot

ols} Ze A= sF=Ed AUS FUH HS
(Paik JHe} Ko, 1992)¢} ©A|#-f 4% < 37 4% 3
713t 79-(Paik SH &, 2004)0] ZHgHFo] ¢-futo =
Az 2ol vlF Evhs 4¥Aa%9) FAIY
. olARE AL URFdMe JelA %oy
v 3-e A7 B9 JeEhPIE da JehA] @)%
3lo] QT AAE Holx| ¥t

F713e 82 Ee] g}t #¥o] 3= BFE /7
2EA Zste] Po] T {7 g A =
ol 8FEES F8F /71MAE B A F AN

Tahbthmsiyofng&Mwihskinnﬁlkpowﬂermdrhebmdmﬁgfermnmim(cP)

Samples Storage periods(days)
0 2 4 6 8
Control 12.57+0.31° 25.23+3.40° 12.37+0.5°1 14.67+5.26° 15.37+0.51°
S1 17.03+4.92° 19.30+4.11° 22.67+7.69° 32.30+4.95" 34.7742.50°
s2 18.6740.29 22.50+0.46° 2327+1.33" 28.97+4.34 33.2040.40"
S3 22.10+4.43" 22.33+0.70° 24.4040.35" 25474397 25.60+0.20"
S4 24.87+1.42° 24.67+021° 25.00+2.80° 25.53+0.8" 25.97+0.31°
S5 25.90+221° 26.80+2.37° 28.93+4.35% 30.20+2.88" 30.31+1.87"

1. Control, S1~S2: Refer to the comment in Table 2.

2. Superscript with the same letter in horizontal column is not significantly different(p<0.05)

Table 5. Organic acid contents of yogurt with skim milk powder and rice bran at 1% titratable acidity (unit: mM)
Sample Tartaric acid Lactic acid Acetic acid Tsobutyric acid
Control 15.01 286.6 .

sl 28 361.7 n7
s2 233 299.9 . 6.7
s3 19.3 326.0 a 49
sS4 2138 3912 . -

S5 19.3 415.6 A 3.1

Control. S1~82: Refer to the comment in Table 2.

#2238 5] 2] A2A A435.(2006)



olalg - 8% - oA

o B AR 9-Rels v sl oy 8
2E Ax F JFHM 7 e, o] frldel
872ES] HEYS FIATIT ARE FlF AgE Wl
BA f3 e 4FE Ak A8ol i, E
SR 4318 AL, Zs, QL Ee o8-8
2 =93 A0l f19¢] EulE FAMTIE § o 7t
A9 A AHe AL A wEbA B Ad 2
& 87=2Ed FrpePd A §FE S7HIA Sl
22 53E 7IAE + 302 o= YAdn

5 A=

v A7 2 R F=2E] ARV Fo A
T W3ls 249 A3 Table 63 @kl Auko g
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Al A= Table 73 294t 0|22 HU7KRE A+ =
¥ Zr g549=2 9229 {937 AUt . FEE
o] Mz gre 2% FH7kel 7 Foka i, ok
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on nj7e] H7H|go] EolASE FAHQ whgo
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Z F1 )79 A H)Eo] FoldSfE Uma 39
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A7V AL v £ HL 8TE2E o8
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Table 6. Hunter color values of with skim milk powder and rice bran during fermentation

Hunter’s value
Sam storages days
ples L a b
0 2 4 6 8 0 2 4 6 8 0 2 4 6 8

Control 224 | 230 | 275 | 227 | 285 | 109 1.0
S1 42 4.8 8.6 10.3 7.6 7.7 8.7
S2 6.1 2.1 3.7 4 4.0 13.3 4.7
S3 6.8 6.6 12.3 9.9 6.2 116 | 120
54 4.3 49 5:1 5:3 4.6 8.8 104
S5 4.3 4.1 6.2 23 3.6 2 9.5

-0.8 -0.8 -1.0 | 314 | 31.1 | 303 | 296 | 295
105 =103 109 6.1 7.2 13.1 15.8 11.8
T 7.8 8.2 10 30 55 6.0 6.2
110 | 120 | 116 | 104 | 102 | 190 | 155 9.6
103 | 112 9.9 6.3 7.6 7.8 8.1 7.1
12.1 50 7.6 6.6 6.5 9.7 3.0 5.34

Control, S1~82: Refer to the comment in Table 2.

Table 7. Sensory scores of the yogurt with skim milk powder and rice bran during fermentation

Samples Organoleptic factor
Color Taste Fragrance Texture Overall preference

Control 1.0+0.00°* 1.6+1.26° 3.5+0.97" 4.0+0.00° 4.9+0.32

S1 22+042° 2.1+1.10° 3.14057° 4.8+0.42° 324092°

2 3.9+40.74" 4.440.84" 24+1.51° 2.9+0.32° 22+1.32°

s3 2.840.79° 3.0+0.00° 1.3+0.67 2.14+0.57° 1.9+0.74

S4 2.8+0.63" 3.3+1.16° 22+0.92° 1.5+0.53° 1.4+0.52°

S5 3.240.79° 3.9+0.88" 2.5+0.71° 1240.42° 1.6+0.52

1. Control. S1~82: Refer to the comment in Table 2.

2. Superscript with the same letter in vertical column of each samples are not significantly different(p<0.05)
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B A9 v)-E BaEAF) olgslual Ae o
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o A v dE2aY 48T 25 vl 8AIbE
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o Axs diz2ao] 78 ¥k, v AvkFol 71
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748-g n{k. FAL} 34 FHgo] dizyr v
2 A7V Eo] AR E%on gizFd Holx gd
olAKE|24te] Y7k 3tk Mxe] 7% L #
T} bgke]l tiRTo] A AF AIFEt =%} agke
Sqk. FeAAA ARAER] Z|Eke diE2Te] 7}
 =%k3 v|3F7 g0l SRS Yol A, &
< 2% v|ZE7Rrel 71 Edal ey v Jut
Fo] S7IAFE ANAR] Jaes HAF FAsATh
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