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Physicochemical Characteristics of Rice
Sourdough fermented with Omija Extract

Jong-Beom Byun - Jin-Sil Lee'
Dept. of Foodservice Management and Nutrition, Sangmyung University !

Abstract

In this study, the physicochemical characteristics of rice sourdough fermented with Omija extract were inves-
tigated. Rice sourdough was made with a 3 stage fermentation process. pH & total titratable acidity, numbers
of yeast and lactic acid bacteria, and dough expansion rate were measured. In addition, an RVA was employed
to study the pasting properties of rice sourdough. There was a significant (p<0.05) change in both the pH of
rice sourdough, which decreased from 5.08 to 3.98, and total titratable acidity, which increased from 0.20 to
0.57 (0.IN NaOH mL), as fermentation time increased. The amount of yeast and lactic acid bacteria signifi-
cantly increased from 6.73 to 7.65 log CFU/g, 6.93 to 7.65 log CFU/g, respectively(p<0.05). The expansion
rate of rice sourdough fermented with Omija extract was higher than rice sourdough fermented without Omija
extract. The initial pasting temperatures of rice sourdough fermented with Omija extract were decreased from
91.3C to 85.6. The final viscosity and setbacks decreased as fermentation time increased. These results suggest
that Omija extract has a beneficial effect on increasing the expansion rate of rice sourdough as a substitute
for wheat flour.

Key words: Omija extract, rice sourdough, physicochemical characteristics, expansion rate, pasting proper-
ties, total titratable acidity

IS= ) A% FER W S5 S5 71, Y,
oflezs, Aot 5& ol g3 W AFFo AW

Ao 7RI7F =AY A A & FES e H ATk Vogel-

B
)
2
i
lo
2
o
Al
o

B

z =2 A
A7l o] 2 2]Fe #ek Aol AR YUtE. mann SA et al 2009). o] = L AA 3T)
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SR, 2 TR B2 e 2 WEol
§lol AW A 7k Do) sol wel Y517} 5
1 7 5%7} WelA wale] gk webd Mot
72 Wle e s A9, AR A A
o] glolts 3EAe] WolA AHIsL 7%
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o Blal B @o] Eol7leok ate Al S <taL 3l
THGallagher E et al 2003; Gujral HS & Rosell CM
2004).

Sourdough® #lAe] F o} FAHTS o] 8435
of RN BkEo R AFAo= AW A 3
A2 AH-S 3 $ko™(Ginzle MG 2014), B.C.
3550374 FH o] &3 Ao F4skar 3THDoe-
ry W 1998). # il sourdough”’} G2kt &
of| ofs) wEEHEA FrES, #7871 I,
o] IR BoA AlFE ddEE Tt
A5l 71t Ao WalAl wel dat 3
7HIE WAA1717] 917 HH o o]go] Ha
SJTHArendt EK et al 2007; Chavan RS & Chavan
SR 2011; Gobbetti M et al 2013; Hansen A &
Schieberle P 2005). Sourdough®] #520l EAE
& FE fAkto] BolsiAnt, BRI 5 AR
7} s FOMHEER Fo & t(Valmorri
S et al 2010). °]& FAHTES T2 | ILEE
olm, o]5e°| F& Aitsle FAH 24t Hl&
(fermentation quotient FQ=lactic/acetic acid molar
ratio)= #HSA|F] F FERERE opz}, W=
o] A= Jes TTHCorsetti A & Settanni L
2007; Gobbetti M et al 1995). T3}, sourdough=
Az e 223} she AW ofel, YA
7S EolH, Aelg £ S7F 9 AR
A EE&S Holrd glycemic indexE 73447
= 57} 246k Ao Ve Kating K et
al 2005). 22t 271+ sourdoughol] 3 A+

= F= S8l #3 A= Oh CHS Oh NS
(2009)= 271+ sourdoughs SHel HM7kst 2
3}, Azbo] Folx|a A7 0] oy B3
At Hudk) o™, Oh CH 5(2008)2 4
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T E3hES 53 A7 sourdoughs 713k
A7, SH v Aret BAEr St
B3k v} ol o, A71E sourdoughs AW A&
7FsAdell tigh dA+t= mlu|gh Aot

Q| RKSchizandra chinensis Baillon)= 21}
2t SEF AWl Fxste Hdil &=
4 MY SEAERA 1 e 9yt Alut
ok, m@ut, At 5 oAl 7R Bk Uie, o]
73 FH ke Aluto 24 12 {7)4k 7]
3HHJeong HS & Joo NM 2003; Oh SL et al
1990). eM|2ke] F8 A2 lignanS = 18~19%
£ 2A|8}kaL, o] 9] = schizandrin, deoxyschizan-
drin, y-schizandrin, schizandrol, %14k B-sito-
sterol, BIEFRL E, 3! 4% ol EAFTHKIm
SI et al 2009). Wb Qu|zl= EE3F ok AR o
2 QI8 HE A] 7150l Eof A Tl o]&o]

® v} 2ItiKoh KJ 2008; Mo HW et al 2013).

2 o AT

gL
5ol A7lEe] B& Ayl Ha 9o, o
Holls A7t NazoA ude] FAE &
star glo] Al A3 HA| Kt @
olt}, 1elEE HI A wEEC| 74 v
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1. /\|3-|XHE

omak= 201349 109 BEEA E7lA 74
3t o, A (Samyang, Seoul, Korea), &7+
(Dachan Flour Mills Co., LTD, Seoul, Korea), 2t
7FE 52 #(Deadoo, Seoul, Korea) H&7}5
100%E T-dste] A8l

2. QIR M=

QA oAbl MRS 1:1 W& 4
e frEH ¥ a %%Ol 2 5 E A0~
247) 2714 AL BEA F DFEL A
At o At felyl Hol AUe= 13~15
CollA 4703t SAAAT 40 &5
= 3C WAz Bostda] Algsigich

3. Sourdough?Q| M=

1) 0|XHEE AIIF Sourdoughll XIZE

Sourdough A|Z*H-2 An HL & Lee KS(2009)
o] Ao A AA| g mother sour WH S W3 5lo]
A Z3k Tk A7HE 100 gofl 20| AF 100 g& 4
0] 30TellA 72 AR F<F 12} HEE AR, 12
UEE 100 goll A7 100 g, & 100 mLE 4
T 30TlA] 24413 HEAA 22 LREE A
th 33 HFEEL 23 HEE 100 goll 7R 100
g, = 100 mLE 412 3 30CollA] 18AIRF HEA|
A A71F sourdoughS SIAIFTE HF Alxd
32} eu|AR 271 sourdough= 3C W7aLol
HASHAA Ao ALgst o, A% sourdou-
ghe] Az 32k A 2715 sourdoughS
72N 7t B2 7 Z(shin Lab Co., Ltd. progra-
mmable freeze dryer, Korea)A|7] T3 E447]
(hanil Co., HMF-3100S, Korea)E A8l F4
3 100 mesh Aol & Y530 HIASPHA A}
&3tk

32 rlo

2) MIIF Sourdough®l| HIZ=

A7HE 100 goll & 100 g= 430 30TolA 24
AIZE B9t 13} A7 B ES Al Zek A, 23k
9} 32} 271 sourdough= 2P| AP A7 sour-
dough A|ZWHI A #| =5k Th

4. QO|XHE & MIIF Sourdough| pH
g A A7 9 184
g A7 33} 1&7}—,—
%OH st S7T 4
3 1,010 xgol|A] 15f7i
%/g—‘: o}oq AL F5HS pH meter(Orion 3
star, Thermo Electron Co. USA)Z =4 3}3ith
(AOAC 1995).

Fahe =38 AACC 02-31 (AACC 2000) W

o7 omA, WE A ATVHES} 1847 &<t
6A1ZF ¥4 o2 EaAZ] 33+ A7 sourdough
27} 5 g¥ ol SR 45 mLE Yol HEs}
171 3 1,010 xgol| A 1583 47238 & 45
22 0.1 N NaOH= pH7} 8.30] 2 mj7hA] 243t
F 28 mL F= YERYSITE

> m1ru

[¢

5. QO X MIIF Sourdoughl| &
EQ" Trj\l';—l— o
RES fAHF SA e Ao omAH, %
E A A7 BLI8AIRE B]t 647 A o= T
EAZ1 32 271 sourdough S 7—}—} 10 g¥ a1
o7]el 90 mLe| WA GdFE Hrlela, ~
Enplg #4353 A7 lE"—”‘é A 3|

A3l EE+E YM(yeast and mold count plate)
petrifilm (3M Co., Maplewood, USA), f+iht-2
BCP agar 2] (Eiken Chemical Co., Tokyo, Japan)
of FHACR HFAA T2 w71 36.5TA

48A3F MR F FE AL,

6. X122 SourdoughQ| TE=

HAEA sourdough AFHPOZ A7FE sour-
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doughe] AW 7153 Ak 8 22 <o} 1

N

]

=
8l T EY S AACC 22-14(1995) HHE S W
FAIA A& 7t 2 HUlekA] ke 4

7} sourdough= 242} 10 g¥ 100 mL H| <4 ¢
Hell Y1 30 C(AE = 80%) & 7] (Mapo Co.,
Seoul, Korea)ol|A] FEA|7|HA A7 7140 =2
18X &3t BAE F-95 S461 A, okl 4
= o]-&stq AAFslATh

7. BIIZ Sourdough?| RVA(Rapid Vis-
co-Analyser)0il 28t S5t EM =&
18R]3t F<F 6AIZE A 0.2 EAIZ] e}

% 32} A7} sourdoughS AACC 61-02(1995)2]
WH ol $31o] Rapid Visco-Analyser(RVA, Model
3D, Newport Scientific Narrabeen, N. S. W., Au-
stralia)] Standard 1 profile= ©]-8-3}o] 3} &4
= SAATE AR 3 goll S/ 25 mLE 7t
gl dgdE THE T o] & RVA cupell ¥, 50T
AA 187 FAAZ] F 12C/min] 71g9&4E2
95T7HA] 7}E3 F 95TellA] 2587 FAIA1Z
& 12C/mine] YAEER 50T/ WAl
31, 50CollA 283 FAAIZ|HA SSPAl 5,
2| 173 Z(peak viscosity), # *]17 &=(through visco-
sity), F2HZAA HAALE=E W 321 break-
down¥} HFHZNA HAHAZE W S set-

backS =% 33 Th

8. SHAC

RE A8 Al 33 YHEslo] SpSS ZR 3
(SPSS 12.0 for windows, SPSS Inc.)2-Z FA#
2] siglon], 7t Algel Uig Rl B Bt
4 F 5% frels<eol 4] Duncan's multiple range
test2 T ZFe] xpolE BEAslgTth

1. QOIREE X AIIF Sourdough?| pH
o EMT
omA, g A AVFE 9 6AIE HHom
18417 &}F WRAIZ] 32+ A7 sourdough®]
pH 9 S5 2743 A¥= <Table 1>} <Fig.
1>l AABFA T

1) pH

omAH I g A A7LE] pHE 247 3.34,
6.330]120th erAA L en|zld] FFEo] e
f71%tkel o3l pH7F R = SRR R, HE AR
2 Q) 334704 UE7t Aoz AlE @ th(Park
SS 2014). ujbA QoS A7} sourdough
Az Al M7 A, et Rl oA &9t 9l
ol ekgHo g HFE AL F U o= AR

e}, whebA B7HE sourdough A|Z2A] Q0| AF A

N

N

<Table 1> pH and TTA of Omija extract and raw

rice flour (mean+S.D.)

Omija extract Raw rice flour

pH 3.34+0.03 6.33+£0.02

TTA(%) 3.50+0.005 0.10£0.005

6.0 1 r 07

50 4 r 06

r 05
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r 04
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r 03
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r oz

10 4 b ot

0.0 T T T 0.0
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<Fig. 1> pH and total titratable acidity of rice sour-
dough fermented with Omija extract. Data are
reported as average of three replication(n=3).
Statistics in small letters compare the fermen-
tation time in each sample. Different letters
indicate statistically significant differences.
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= Ak
kA sH sourdough Az7} 7F

g A7k

il

v
5}

w5 % AgsoRE
58 Aoz Aad

o

QujzA 32k 2715 sourdough®] 7+ A|17HE
HE 77t 5.08, 4.83, 4.25, 3.982 UERGT) pH
AZo] Aol whe} felAem ghaeh
= BATHp<0.05). ol& L& Al f4 F
7FR 71 B2l S, pHYE Rebr] Ao
2 Algdn) Adege] 7§ pH7F 3.5~4.59
HkZo] AAdo] vl Aoz Mg AFE uf
Y THKim MY & Chun SS 2008; Chae DJ 2006).
Torrieri E 5(2014)%= 4t %7} sourdough®]
pH7} 491 Ao = Yehgtia Histgl o, of2]
g Wste AVEE EE Al fabatel o8] A
= {71400 19 A3z AprE, 0|9 2o] 4
2t o3 = EE sourdoughs 7] -2 A
=3} 7g_<,>_ uuol_cq 62:{1]’ =& 7:]:' :_¢':_04 x}z}ﬂ o]] :Lz%x%

QAL Fe Aoz wanald,

o]

o r
o|N oE

S

euzpy Bl g H AL FAtee 247
3.502} 0.10 mL(0.1IN NaOH mL A )& on]
A& AA 9] 71 EEE Qe frhte R
I3l FAETE A et Ao g Algdrh

32} 271F sourdoughe] A17HE F=AM=& Zh2t
0.20, 0.22, 0.37, 0.57 mL% YElYTh A==
UE AR = gl s Ho|thrt 6~18
AZE PRl A E WEA 733t Sourdough
EAske fFribtES ALl oA EA 9 ojet
= 52 AAH, ol g drHES o &
Me7b ZolxlE Ao HaE Hb 2thKline L
& Sugihara. TF 1971). A== sourdoughol] &
Aske frakte] R wel b2 Ve,
sourdough& ©|-83 H Azl W vke] dhgd
Tl 23, i) Sl B2 JFgS vx= A
o2 LA HCorsetti A et al 1998). Kaditzky S
5(2008)2 FA=7F UF =2 sourdoughE ©]&
&l whg W o]F A, o] Fo] 3hA o

>

Sl FEggo] 4
& v} le}. whebA sourdough®] F4
of wj$ F83MA e o= } =k

2. LOKE X M=
29} Rt
omAA, Wty A BAULE L eA7F 7HE e s
18A13F E<F HEAIZ] w2 32 A7FF sour-
doughe] &8 % fAHt4E S%3 A3= (Ta-
ble 2, 3>l AAISFAT

Sourdough®@| &

1) &2

emAH I HE A A7ERe AR e 47
343,294 CFU/ge.&2 2u|AA | ¥ B2 337}
EAlshe 2 o2 YEyith eu|aky 33k TR 4
71 sourdough®] AlZHYE &% & 2442 6.73,
7.12, 7.61, 7.65 Log CFU/gC. & W& 124374
= Y4 (p<0.05)0.2 F7kstthrt 12413F o] %

© 7kl &3 Al w eyt o2t
A4 DRI F frahto] thAkE A AE
7140l 93] sourdoughe] pH7} 4252
oARHA FRe| o] AA|E o] veRd Ao
2 AEEh frkted o AgE 24k 59
Saccharomyces cerevisiae?] 3732 Ad|sl= A
© 2 X715 thSuihko ML & Mikinen V 1984).

Sourdough®l| = Saccharomyces cerevisiae, Kazo-

L~

40@_&

chstania exigua, Candida humilis, Pichia kudria-
vzevii 53 2L AR E0] EAEE AoE 4

ZBHHuys G et al 2013).

2) SHtHS

enxpd B E A AL ikt e 2t
7} 4.16, 2.39 Log CFU/gl.2 emn|A}H o= &7}
F w1} oF 508 o] Fe] fAkto] EAlgt= A
2 Yebdth 41 sourdough A& Al F-ofl
o] RS AA|AA H} ekA 3l sourdough A %
£ 7Fset & Ao Atsdh b 34t
TR A7HE sourdough®] AP fiktre 2H2t

10
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6.93, 7.43, 7.53, 7.65 Log CFU/go.2 WE}‘,&D}
A7} soourdough] fAHTSE & 0AITH:
6A1 7t 7R = oA oz Zrlslg ot ]
E oA Z7HE 91 THp<0.05). —E A+
I}, A7} sourdoughol|] EAsl= FAMTS
6.93~7.65 Log CFU/g = Vogelmann SA
(2009)2] AT M= 6~9 Log CFU/g & 2]
Aol ZA3 Ao g HuEdrt WIHE sour-
dougholl &A= AT FF/HZEE Enteroco-

2~
ceusZ, LactococeusZs, Leuconostocss, Lactobaci-

Jo ot FIF iy —101‘ o

7} sourdough A% A] QW24 S AFg8H 49
AP = frikto] F5-¢F sourdough A Z7}
7hed Ao w AARHT

3. AJI= Sourdoughl| HWEIE

omAA A7t el e 32 A7HE sour-
dough®] B3-ES 18A1ZF Bt 3AIRF (A o=
2743 A= <Fig. Dol AASATE A7HE

90 4

llus%, Pediococcuss:, Weissellas “6‘01 o, 50 i’?ﬂ -------- i s

sourdoughe] Aol W} AE The §4Hko] 2 0

Aste Ao HuE Tt Vogelmann SA et al £ 50+

2009; Meulen R et al 2007). 27} sourdough®l| % 50

A= Lactobacillus fermentum, L. helveticus, L. é 07

plantarum, L. pontis7} WA=t Ba¥E wf g

2 THVogelmann SA et al 2009). Akt W] oo

Agst wgel FAA FFS Fe A

exopolysaccharide?} 22 JARFE-S A eiti o D: 3 6 9 12 15 18

%ﬁﬁﬁ-“ﬂ, _1_57_5] eXOpolysaccharide‘{‘ ‘%‘l’—f—f’/] %‘j Fermentation time (hr)

B AN, e 27} we] AR 744 2 A <Fig. 2>. Expansi(?n rate of ljce sourdough ferr.nented
= Ed& Ao 2 Hu¥ Sl th(Poutanen K et al Xﬁeint:ﬁml.ﬂ:;i.%fﬁ::ifﬁf;f I;gs(g

2009; Tieking M & Génzle GG 2005). whebA] 2 Rice sourdough fermented with Omija extract.
{Table 2> Numbers of yeast and LAB of Omija extract and raw rice flour (Log cfu/g)

Omija extract

Raw rice flour

Yeast 3.43+0.12" 2.94+0.46
LAB 4.16+0.19 2.39+0.29
Y Mean+S.D.
{Table 3> Amount of yeast and LAB of rice sourdough fermented with Omija extract (Log CFU/g)
Fermentation time(hour) Yeast LAB
0 6.73+0.05°" 6.9320.36"
6 7.12+0.21° 7.430.05"
12 7.61£0.17" 7.53+£0.05"
18 7.65+0.10° 7.65£0.31°

Y Means in column with different letters are significantly different(p<0.05) by Duncan's multiple range test.
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sourdough®] W& TG & n|AYEFe} UH
g WAV stk emRpA o] Hrbd 3aF AL
sourdough®] &S g AIZMEE wE S}
S 5o 9~ 1241z el HAQ 80%= FERE
3, Ao 2 vy e 3% 2715 sourdough@]
HBFELS LE 1571 52%7F = QU o9 2
o] WAEo| th2A Uehte= A& A7HE sour-
doughel] EAlet= nIAES] o 22 #AL 3l
= AoE Alsdrh wEhr emxpo] ArtE
sourdough A& FFAQ0 daS nx= A
o2 Hol AW Alo| = W7 A& o= Y
71 sourdough w2l u|A}A A7ME sour-
dough=s F7letthd 2Fdlo] glo] R = Q3|
LAH CO, 7F~E REs Yol FAIAI71A] &5
= A7He 7Y 2 oFd S Be e e
2 ALREY wepa] A Al emxpd AT
sourdough® H7}H¢ t&Fo =2 o|gstuzt &
7 HE 9~ 12417 HEAIR]

o] v gl Ao g Atgdn) WhEo] PFELS
O|2E ¥ AR TR/, At AE, B, &7
BUEE, TERE 9 STl JEke o
(Birch AN et al 2013; Chiotellis E & Campbell
GM 2003; Gujral HS & Singh N 1999; Kteni-
oudaki A et al 2010; Therdthai N et al 2007), ¥}=
o] WHE-L vkl Al = dde o8 2
ol Hw, oz 35 ujo] e E wEA o
=% e WRel 2 dokal EuEdvt
(Gandikota S & MacRitchie F 2005). wjehr] &
T AFE Hol eu|zpAe] #71F sourdough &
el B4R EHE ATE F U A= AL

SH

4. HII1E Sourdoughl| RVAN 2lst &
3t E4
QR Z7FHE sourdoughe] RVAC] 2J3t &
3l o= 9 HE EAL (Fig. 3>l AAISkATH
SPINREE HEE AV 321 BE 0, 6, 12,
18717k o] Ztz} 88.8, 91.3, 86.4, 86.8, 85.6CE

Stz k)2 A 218 Al 65(2015)

1400 100

1200

k80

1000

800

600 -

Viscosity (cP)
3
Temperature (°C)

400 Raw rice L 40
200

— —+— 18H
Temperature(*C)
T

T T 20
0 200 400 600 800 1000

Time (sec)

<Fig. 3> RVA pasting curves for the rice sour-
dough fermented with Omija extract de-
pending on fermentation time.

velgth HudEs vdE AV, 33k 4R
0, 6, 12, 1877k o] Z}zt 705.0, 718.5, 678.0,
678.0, 670.5 cP2 LEA|Ito] AHFF {2014
3 THp<0.05). Choi BS
2ol 2] &eA]
S/l gt ArellA] Duljol Hrjero] Frhse
= HnHE7F G vsgtew, oj2d A= o
amylase®] Ao g HiFo] FajEo] Yepd 2
A2 Hasith & AT HE F s
o] ARG B gk ofaf & o] kel
o] ATy} Yol Aoz AlZHT} Breakdown
S v ATEE 33 R 0, 6, 12, 18AF
o] Z}z} 196.5, 202.5 260.5, 256.0, 273.0 cPE 2
BANZ] AREE FolHow STlehe A
= BATHp<0.05). HFTHEE ¥L¢E AVHE, 3
2 HE 0, 6, 12, 18417Fo] ZF2} 1263.5, 1026.5,
849.0, 830.5, 800.0 cPE L EA|Zto] Anpe4=
fro|A o g2 fadhe 43E HATHp<0.05). Set-
back gk HI'RE A7HE HE 0, 6, 12, 18A]71¢]
Z}z} 755.0, 510.5, 431.5, 408.5, 403.5 cPE L&
AlRbo] ARErs fFojFor AsAThp<
0.05). ©]&3F A2 eunjat Ao <& A7}LF+
sourdough’} REEHHA vAE 2 &4 A
AE AREd o8l Mol T e & 2

pul

So] Fi4tal7h o} ehd Avle Az,

(¢}
u
N
N
5
_O|L
Ir
0
1C_>1r:
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f
Q
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Yang Y & Tao WY(2008)2] Aol X% Lactoba-
cillus%s fAHtE 2~BHE 2 2755 aazl 4
3}, thzatoll H]8) setbackgto] Wk H=rF ZUch
2 BE vk Qlth Setbacke ZHFH =N HA
AEE Wl ghe] o] 2 gro] 45 =37} Wol
2 F Uths 3e u|stEE WFATte] Ao
AFE w318 =55 37 IS Zo=Z AR
ot webd ERef fikto] FR-e em|Aby
A7} sourdough= =3} A B2 9l& AL
2 AlR"4.

B ATE enAH S A7FFo 718 sour-
dough& A|xdte] o|s}ets] 545 AujEo=
A AW o]-8- 7Fs gl tigk 712 ARE 4] 9
el A== At emA A7FE sourdoughe 3%}
dlol] 24 &85 AlZor, 2F 32 sourdough
= AIRE ARRSIRl e, enxpd, wE A A
F 9 A71F sourdough®] pHS} FA4ME, 29}
frahter, BAE, 53 2 A= 545 3451l
o euAg e v g ArEEe] pHE 742 3.34
3} 633, TA=E 242 3,507 0.102 YERsiTH
715 sourdough®] pHE= 4.42~3322 2 A3t
o] AREFE Fo|H(p<0.05) 2.2 Fash= 7
kS Hol vhH, FAME= 0.20~0.57 (0.IN NaOH
mL)E fFo]H o2 F718lth(p<0.05). P A
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