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Physiochemical properties of danyangju and iyangju prepared using
uncooked germinated brown rice

Ji Soo Ryu', Jee Eun Shin', Min A Cho', Jang ho Shin', and Hyeon-Son Choi"*
'Department of Food Nutrition, Sangmyung University

Abstract This study analyzed the physicochemical properties of Danyangju and lyangju fermented using uncooked
germinated brown rice. Total bacteria and yeast from Danyangju and Iyangju showed the maximal value on day 1 of
fermentation, but their numbers decreased by the seventh day. On the seventh day, the total bacteria were higher in Iyangju
than in Danyangju, but yeast was the lowest in Iyangju. Both Danyangju and Iyangju showed decreased whiteness in color,
whereas redness and yellowness increased with fermentation. Sugar contents, reducing sugar, acidity, alcohol, and
polyphenol contents increased during fermentation in both Danyangju and Iyangju; this increase was higher in Iyangju than
in Danyangju. Iyangju and Danyangju showed gradual increases in a-diphenyl-B-picrylhydrazyl (DPPH) radical scavenging
activity until day 5. The y-aminobutyric acid (GABA) content increased with fermentation in Iyangju and Danyangju, and

Iyangju showed over 10-fold increase after fermentation.
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soldnle] Mgy BASS WY Fat, A% pa, T,

ZEzEE A3 59 &4E 7K JTHOh &, 2012). AT
A EZE T GABA (y-aminobutyric acidye woldujoA 713

24 % sz @n9) wo} 7|7t B9t fgo] =
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Enzyme extract : Modified yeast

at 1.8 L of water at 26T. Add 24

g and 8.4 g of veast and call it 3
hours. (1t mash)
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Washing : Wash 1.2 kg of
germinated brown rice until clear
water is released

|
v

Waterlogging :

Soak in water for 3 hours.

|
A

Drain : Sieve the soaked rice in a
sieve for 40 minutes and drain.

'

First mashing: Mix the enzymes

and germinated brown rice.
)

Fermentation : Ferment at a
temperature of 26C for 7 days.

Fig. 1. Preparation of Danyangju using uncooked germinated brown rice.

Enzvme extract : Modified veast

at 0.9 L of water at 26C. Add 24

g and 4.2 g of veast and call it 3
hours.

Washing : Wash 0.6 kg of
germinated brown rice until clear
water 1s released

v

Waterlogging :
Soak in water for 3 hours.

v

Drain : Sieve the soaked rice in a
sieve for 40 minutes and drain.
|
hd

First mashing: Mix the enzymes

and germinated brown rice.
)

Second—stage mashing: After 24
hours, add the same amount of 1=t
mash and mix the additive.

|
v

Fermentation : Ferment at a
temperature of 26 C for 7 days.

Fig. 2. Preparation of Iyangju using uncooked germinated brown rice.
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e FAs 9 AIRE 200 pm Al A2 AR
22 AgHh AR | mLE ARsel B 4P 49
s 104 el ek 499 5 10008 248 A Tl
< ZE(3M Petrifilm Aerobic Count Plate 6406, 1000 per
case/3M Petrifilm Yeast and Mold Count Plates)oll 7% 3FAT}.
T 45 Gt Al 58 BECl 35°ColA 24x17F B ol
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52 gl ¥ #5 % ARSE 4SS,
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AN (L-value, whiteness), 2215 (a-value redness),
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g FHsl 7141 24 TE=AMHANNA Instrument, HI-96801,
Romaina)E ©]-&3t 3H wWHEste] A3tk S84 Bx=
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A g SF5 02, 04, 0.6 mg/mL D-(+)-Glucose ¥ £
(Showa Chemical Industry Co., Tokyo, Japan)2 1mL% &7]3
Z}zko]l Al e DNS(3, S-dinitrosalicylic acid) A] 2F(Alfa-Aesar
Co., MA, USA) 1mLE 7}sle] B= =dl 1027 Sl 1wk
AATE ¥ESo] g5¥ AEE dSER Wsl S TAA
Ztk. W€ A8l SR 3mLE 7Bl $3%3=A1(DU730,
Beckman Coulter, USAYE ©]83l 546 nmol|A FH=E S
S HAEFgAes AT A= 5,000 pmol| A 203 AT
S EPARSES N B PER: P IDARCEC B IO R
AS FPste] FREE Falth el FBEE AFFA

gated NE F DY Hekmg glucose/mLyS =33t

A S 5,000 rpmoll A 20 HAEES AR Gl
1 g& #3ke] —70°CollA Deep freezer (Nihon CLN-51UW, Japan)
£ ol&st] 1M FAT ¥, FAX7I(PVTFD 10R, llshin
Lab, Co., Ltd,. Dongducheon, Korea)E ©]-8-3}o] 24A|7F 53t &
Az7Azxsl, Az A3 A F A5 FAE o83 WEEE
YER AT

pH &4

pH 42 AEEZ 3,000 rpmol] 152 AR & A=dS
1-220mL #3] ¥]#A] magnetic bar2} FEth BEA ZAR &
=2 23 pH meter (D-51, Horiba, Ltd, Kyoto, Japan)E ©]
23 =743t} olw] pH meter®] =3} magnetic bar’t BA &
EE s 3¥ A A
s =3
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atlom, 4HlE 00N NaOHO| 43 24F 715 o838 1=
sk
V x Fx0.006xD x 100 x 1

S
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Azt g 7 F STHT 45mLE TFete] EFSIAL A
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G—Diphenyl -B-picrylhydrazyl (DPPH)EIC|Z 2
Al&E 5,000 rpmol] 202 AR T HFSAS 109] 5]4] 5}
A]»%om LAl AR 05mLE %71 ¥ 0.1mM DPPH £
oll(Sigma-Aldrich Co., MO, USA) 1 mLE 7}8le] £33 & <o
2ollA 2037 WEEAIZTE Sl Al el SRS 05 mLE &
71 & 99} 7+ v o7 IS A3} vkeo] ¢ad
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ANgHo FEHZ  gallic acid E% 49 (Samchun Pure
Chemical Co) 02mLE %71 & 2% Na,CO8 -2 (Samchun Pure
Chemical Co.) 2mLE 713 £33k & 3I 7F AT 919
£ 50% Folin-ciocalteu A| gF(Slgma—Aldrlch Co., MO, USA)

o

02mLE 7hel EFE F ol 2087 WAL whgol
gm AYANS FHBEAL UL o8 750 molA T3
w2 249 F EEAFHAL PISITH ARE 5000 pmel
208 AR FEA 100 Mel ALgISITh 48 A
B 02mLE A 8T 71 & 99} 7o wpHoz 23S 3
sl FAEE ol AR tidsel A 5 F Zu
= $H(mg GAEmLYE S48kt

GABA &% =4
Tk} o]dF2] GABA & HPLC £418 53 245
Aot Z-E Waters AccQ-Tag column (3.9x150 mm, Waters
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Co., MA, USA)YS AM&8lom 33452 9719 250 nm, &
Ao 395 nm=E AASATE ©]5 A= AccQ-Tag Eluent AE
SHTE 108] 3]Asle] A-8-3199 o, o] B Acetonitrile
(60%, o F < :Acetonitrile=40:60, v/v)S AFESIHL EALS
gradient W02 o]FoH Tl &L I mlAE, FYFS 10mL
°]Ath. GABA 3 #24o] AR EFEE-S Sigma-Aldrich®

T H o
B Yo} ALgsHAL,

E71IJ'E1EI

o, IBM SPSS statistics
4 @ F T Aok g

734 Duncan WS o] &3 p<0.05 oA zfolof] Wk felAd

2 AFIAA

AL
-

HFo® vhde] Lol 53 FRE HIRS O nA
AR ol
24 UrkSong &, 2006). TE 7|7k wWE w4
+5A Aldet LT—J H3lE =43 A3= Table 13}
SgFo AgsE A% AT 9.6x10° CFUMLOILH %}3}_ 1
Axpel] 2.6x10° CFU/mLi A E QT o)T AL 7.}&
slo] 2avh ¢EE 7UxlE 4.5x10° CFUMLE & &X
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ERIQITE o] Mdrs Az FAF 23x10° CFU/MLAA] &
gxjol| 5.0x10° CFUMLE Z7fslglon o] wgrl 23y

Hol| whg} Z4sle] 7¢xtelE 94x10° CFU/ML 7FY e ks

W
—_—

e ACE A7t S71sich 78kl 7Hasks 2 Cho
01201 % FAEYh LE 1Y o]F WFFe} oY RE
Al At Hae Y3E ko] oF 10% 7H7te]
obdol e} ZHakte] Apdel o3t Ao FHHETKSo 5, 1999).
o] whg AE AFSFE 9.6x10° CFUMLeY o454 7
- 23x10° CFU/mLe|t}. @9} o|de] wg AT A
zlol7t 2 YRISZE = & AR Al AU/ oldFe e wE
Ao g FATET}

9] gRSFE AZ A3 24x107 CFUMmLAA g 1Y
el 2.5%10° CFU/MLE FHUXE UERQRUTE. o] @77t 313
Holl wat 7HAasle] 792t 22x10° CFU/MLE 7F e ks
et oj%Fe] aRSE AXF FE 14x10° CFU/mLONA
g 1Rt 2.7x10° CFUMLOE A S ehden 23
7} A Hel| ulgl 7Aste] wE 793iE 1.1x10° CFU/mLE

7P e ghs JeRISE) ol AR 2710 EAshks ol

o 7}

It ol
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oale] FRI AL X
3k 2o 7 AlFETtHKwon 5, 2012).

A

FA8=
A5 96.83+0.54014 74

TRzt Bse] Bm

Al

G} o] dFE w7k weE 4% Axe
o} 7t} wavt [A3g] uet o
95.60+029°14] 793} 85.01+0.81F Az} 7+
Tk 4931l 93.98+0.512 27 75 ]{—
THA] HAsle] A4 52
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Al AL wolt) udnle] v AT

] ARBEE hse 4GS B

Table 1. Total bacteria and yeast in danyangju and iyangju during fermentation

7ATES
B2

5. ol

} 87.18+0.302 7+
yehiEe Lge 2
BAY, w@efFe] HAx

Fermentation period (day, CFU/mL)

Sample Microorganism
0 1 3 5 7
. Total viable cells 9.6x10° 2.6x10° 2.1x107 1.6x107 4.5%10°
Danyangju
Yeast 2.4x107 2.5x10° 1.6x10° 1.0x107 2.2x10°
. Total viable cells 2.3x10° 5.0x10° 1.8x10’ 9.2x10’ 9.4x10°
Iyangju

Yeast 1.4x10° 2.7x10% 7.1x107 3.1x10° 1.1x10*

Table 2. Color value, brix degree, reducing sugar, solid content in Danyangju and Iyangju during fermentation

Sample Fermentation Hunter color values Brixo degree  Reducing sugar  Solid content
period (day) [ (whiteness) a (Redness) b (Yellowness) (Bx) (mg/mL) (%)
0 95.60+£0.29-9 -0.21+0.02¢ 5.40+0.19¢ 1.43+0.06° 3.40+0.06° 1.29+0.03¢
1 95.60+0.38" -0.09+0.04¢ 5.310.48° 3.63+0.06° 1.86+0.17¢ 1.84+0.08¢
Danyangju 3 92.91:0.56" 0.10+0.05° 7.93£0.24° 9.30:0.00° 1.97:£0.06 3.3720.08°
5 90.73+1.26° 0.43+0.76° 9.36+0.06° 12.30+0.00° 8.53+0.04° 6.65+0.12°
7 85.0+0.81¢ 1.30+0.10° 15.57+£0.29* 13.40+0.00° 17.57+0.06° 8.31+£0.20*
0 96.83+0.54* -0.01+0.01¢ 4.73+0.21¢ 2.87+0.06° 2.60+0.05¢ 2.08+0.32¢
1 96.76+0.51° 0.07+0.04° 4.80+0.35¢ 8.10+0.00" 2.01+0.05¢ 4.23+0.13¢
Iyangju 3 94.05+0.33° 0.38+0.05° 8.64+0.51°¢ 12.60+0.00° 7.20+£0.20¢ 6.65+0.17¢
5 88.63+£0.96° 0.72+0.04° 12.84+1.13° 14.73+0.06" 25.63+1.66" 9.68+0.82°
7 87.18+0.30¢ 0.77+0.06° 14.87+0.322 15.43+0.06° 34.01+0.44° 11.43+0.36°

YEach number is a mean of 3 observations.
DAl value represent meantSD.

3nbedele) feans within a row not followed by the same latter are significantly different at p<0.05.

Table 2
ALy AZ 4T
3%— TS BHAuch
< tEpdA,
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(ay= 2@} Faigel wal 043k —0.21+0.02004 79} 1.30+0.10
A F7vebe A4S JERY 53] 6t F43M st
ATt o]dFe] AT (A= 0Ll -0.01+0.017]F22 643l
FHIZA 0.90£0.110014 7L 0.77+0.062 7Aoot U
FEE AR ALS Bt @Fe] (b 0Yxlel
5.420.19014 2¥3} 6.2+0.14714] 2 =}ol7F YERA] UAATE 7
Gx}ol| 15.57+0.29% 2.8 F7IstATh o|YFe FAEDBE &
ol v 04} 47310210014 1€93}F 4.80£0.352 & =}
o7k YA W 7} 14.87+0.32% & A W} 3140 =7}
siact. g9 s AR FF, vE ol wet #shl 9
thKim 5, 2013). S} ojdF ¢% g7k e s
9] ztol7t VRO o]ge] A Ae] o] o FriETh
By AAE ()9t FAZ(b)e] ghol TFol vls| 25 o W
F7hte AEs Hel o= Q4. ddFe) o|gF BT
Hart AYLrE MAT (L) At HAE(a)2t S E(b)
7t S7ketslEE, ol Kim 5(2014)8h Ak A3e Helon
T Ao Axe {3 x|zt veRA] Tt

EHE (°Bx)

g 717k mE Gt o] dFo] BE(Bx) S8 Table
29} 72tk ©FE A% A% BEEBx)E 143+0.06°BxO.E LI}

om WE 19xH3.63+0.06°Bx)°|F F43] 27l AFS H
o Hart 5 LE 79 9379 S7HE 13.40+0.00°BxS
HA oldF Ax A% G e 2.87+0.06°BxO2 UL
o o]% FA3%] FUkele A4S Ho AUt Q‘rii 7431l
15.43£0.06°Bx= YERAA ). %e}ffz} o|YF BT YE(Bx) &
ol E3] Skske e HA=t Kim (2011)01] o=
Ay 2E T 9 U8 1%‘%?77}21 w&3] S7Me 3 dR
FIHA AAE] Frretal st 2 AFAdel FUsH
HL——g—T o] 3 g2 €9 I gl JdFE F= F8

:L

73%&15 8Rletk(Shin 5, 2015). Al 2FHE TR TAA
Ao B g oldF Tt frelHoR o = YEth 2E

ole @gFRT oY) Ha J|-el ¥ wol %294 &
Fol w2 o dAdHH, ¥E ke o|dFe] aRsTL
g 5URF o] FRE wrepye] whel gRo] Jgoit 2 Eﬂ
Az AMEE Fe FEo] Eojge] o] SHE 9L
PRl Ao AlsETh

_4

=7

-

gl

P34 WolAME ol §3 QYT o|UFe] BUY FFE
Table 29} ). BLFE WE & A% A GRFPL AR
Foery feHw, BRo) ojsle] YL} o|ushEh
gaked olgdr. me feF B dTS FFS 4TI

= =4
AHEE =ty & ¢ Aok T, vz 9% F= F
83 9L ap v, AR T3 xslEo] 2zl EEg
utol] 71edshe A (Leedt Lee, 20000082 ¢Fg wgo] 712d=
o]-&-Elth(Park?t Lee, 2002). TF2] 2k °J% gFe Az JF
o 3.40+0.06 mg/mLe] 7S YEPH O™ g 19xte] 1.86+0.17

mg/mLE 7FASHATE HE 5Yzte] 8.53+0.04 mg/mLE F4 3]
Z7¥sle whg 79l 17.57£0.06 mg/mLE UFERHTE o] %9
e Az HZo) 2.60+0.05 mgmLAo™ WE 3UxH7.20+0.20
mg/mL)yFE FA5H] Skt @ sYRtell= 25.63+£1.66 mg/
mL, W& 7UR}E 34.01+044 mgmLE HE Z7|HT} 1M &
7ttt @] Az HE g o] fag 2L &4

T o] ¢E LI ebEARE RBIE] Wi §43] 74a

B Aoz o AZTHNTSTSI, 2005). ¥FA o] UdFolx] 7+2E}1x]
B A2 tlE IR Aty &dEe A Feage] B4
o dojut AaFAE HelA] ge o= A}gﬂrﬂr T, ok
9} o= wavt Al wet 3T ko] FUlslGE

v ole 7HE ‘T—%J)r ERE FA ’\]*9-0}04 GHE FHEel F
7Vt FAll i) 78l giel o3k FAo] JPHAS A
o7 {*H’%W(Songﬁr Park, 2003).

e s

oy 7|7kl whE wheket o]t wF R Rk wsh
2 Table 29} ZAth. 1E FFe A5 Frie dylo] Gk
S FE 79 AEoH e HEH dFEe I3 Giol 9
3 FRoZ HalE Tl ROl FUddel wE J|A=E o]
fHEg gwol oeg AAsEE AAAE Q9lo] At 1y
e A3 A el wel 2 o] dEbzith(Kang
5, 2014). @] THE e A AT 1.29+0.03%Z 7t
F Holon, Wy 3dajolE 3.37+0.08%2 S/ EH5S o
R g 79l E 831+020%E HYAS B 2E7) X
P e} STkl AE & 7 ANUTh o= AFR Ao} A

Al 6499 HE FTFSHATE o] YT g Ax AT 2.08+
0.32%, L& 5URE 9.68+£0.82%, L& 7ol o] UFe]
FE FTFo] 1143+036%2 7FE =& 3= el doks
9} o|¢F BT R e dEvt Edd wE Frlshe
BES Uepion o|gFe vYPR el o B2 ZloE #
ZE AT ol o] T A HIEEE BEe] FUll
w2 gel xo] e R AlgE. 2F E—" g=0] 3|9
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Fig. 3. Change of pH (A) and acidity (B) in Danyangju and Iyangju during fermentation. Each number is a mean of 3 observations. All
value represent MeanSD. ****Means within a row not followed by the same latter are significantly different at p<0.05.
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Fig. 5. Change of total polyphenol (A) and GABA (B) content in Danyangju and Iyangju during fermentation. Each number is a mean of
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GABA: gamma aminobutyric acid
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