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Changes in Chemical Components of Pigmented Rice during Germination
Young-hie Park', Bo Ra Kim', and Su-Noh Ryu"’

ABSTRACT This study was conducted to use fundamental data about functional foods based on pigmented rice varieties—2
types of normal rice, 6 types of black rice—to analyze changes in chemical component activity during germination. The results are
summarized as follows: Germination rates of the pigmented rice varieties were the highest at 30°C. There was a tendency for crude
protein contents to increase under the influence of germination periods, and the crude protein contents were the highest on the 6"
day. Crude fat contents were the highest on days 6-8. Nevertheless, the crude fat contents in pigmented rice decreased during the
first 2 days, and subsequently, the contents increased steadily. Crude fiber contents were the highest on the 8" day. However, there
was no meaningful tendency. Sucrose, glucose, and fructose contents in the pigmented rice increased during germination. In
normal rice, glucose content increased up to the 8" day. It was higher than that of brown rice. However, sucrose and fructose
contents showed no meaningful tendency. There was a general tendency for GABA, alanine, glutamic acid, asparagine, aspartic
acid, and lysine contents in the pigmented rice to increase under the influence of germination periods. Aspartic acid and asparagine
contents were shown to decrease, compared with that in pre-germinated normal rice. In all varieties, lysine was detected from the
second germination day onwards, and on the 6" day after germination, its contents were 6.24 mg/100 g and 15.58 mg/100 g in
normal rice and pigmented rice, respectively.

Keywords : chemical component, free sugar, free amino acid, germination, pigmented rice
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Table 1. Characteristics of tested brown rice varieties.

A& R AR 2 AE-SE7] 9l5to] 919] obA o A e} 22
WRoR 4m W 3Ee S Hopy|oA 225 30T E F-4
&l 87k dholslgith Al R ol 0,2, 49, 6 W 8Y
o] 2 F sk FA7AZ7](FD5512, Tishin Lab Co., Ltd., Korea)
of| A 5U7 B AAZT F B 7|(Cyclotec™ 1093, FOSS Co.,

Denmark) 2 S5} 4C A0 B35t ARSI T

AR
QuFA H. O AOACH || 9)5}o] BA 51T} 3|8 dlake
550C A 3o, =k oS micro-Kjeldahl®, 4]

a2 HER AT

Heading l\ggrliglrte ! ’O\ggigg}‘lr ta mn Length Width L/W Volume Densﬁ;/ cocn3tg1t
date (mm) (mm) (mm”) (g/mm”)
(%) (& (mg/100 g)

Nipponbare 8/20 12.77° 22.04 5.19° 2.90° 1.79¢ 22.80% 0.97° 0.00
Daeripbyeo 1 8/15 1257 3587 6.30™ 3.45° 1.83¢ 39.14° 0.92% 0.00
Heugjinjubyeo 7/25 1247 20.32° 6.30™ 2.59° 243 22.20% 0.92* 104.80
Daeripjami 8/15 12.40™ 27.18° 6.73" 2.99" 2.25° 31.57° 0.86™ 371.14
Keunnunjami 8/9 12.00° 18.83" 6.01° 2.53¢ 2.38" 20.15° 0.93% 212.56
Superjami 8/25 12.13% 28.59" 6.66" 3.01° 2.22¢ 31.53° 0.91™  1066.09
Pareunsuperjami 7/30 11.57° 19.13 6.37° 2.49¢ 2.56° 20.74% 0.92% 750.00
Neugeunsuperjami  8/26 12.33"  20.50° 6.12% 2.78¢ 221 24.68° 0.83¢ 844.52
##%p<(0.001

Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 2. Analytical conditions for HPLC in free sugar analysis.
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Instrument
Column
Detector

Oven Temp

Eluent
flow rate
Injection volume

Dionex ultimate 3000 (USA / pump, autosampler, oven)

Sugar-pak (Waters, 300%6.5 mm)
Shodex RI-101 (Japan)
80°C
Deionized water
0.5 ml/min
10 nl

Table 3. Analytical conditions for HPLC in free amino acid analysis.

Instrument
FL Detector

UV Detector
Column
Mobile Phase A
Mobile Phase B
Injection Volume
Column Temperature
Sample Temperature

Dionex ultimate 3000 (USA / pump, autosampler, oven)

Emission 450 nm, Excitation 340 nm (OPA)
Emission 305 nm, Excitation 266 nm (FMOC)

338 nm
Cys column (4.6 mm* 150 mm, 5 ()

20 mM Sodium phosphate monobasic, pH 7.8
Water / Acetonitrile / Methanol (10 : 45 : 45 v/v%)
0.5 ul
40C
20C

Table 4. Germination rate of brown rice with different pericarp colors at different temperatures.

Germination temperature (C)

Pericarp color

20 25 30 35
a a a b

Normal 93.5 96.0 98.5 87.5
a a a b

Black 96,0 97.5 98.2 86.5
Red 90.0 95.5 97.5 97.0

NS: no signification **p<0.01

Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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Fig. 1. Changes in crude protein contents in brown rice with

different pericarp colors during germination.
'DAG: Days after germination.
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Fig. 2. Changes in crude fat contents in brown rice with different
pericarp colors during germination.
'DAG: Days after germination.

50| 787%2 §4 3] EFo] o 9pon Wopy|7ko]
AsHo] et A Aol § AU 1), et
u] o] Zehl g wol 60 of 7 A vrebet

o12te] skate] ek S7telh ot sl Pott
oo} 2o AMbe 4 Thu] EFo| TA Bw) EEo] H]sto]
Zehl ghero] 1o A3kS Wk B 1% Kim (1999)9] A
o} woly|zhol] w2 E B o] a B Bl QJopiE
wskJeon ef al., 2005), uho}y] 7o wh2 o] Bhah R W}
(Kim ef al., 2011b) % AL Wopuf o] o|akal#) A% Wt
(Kim, 2008)0]| A &= R Thul glefo] 2|42 0 2 Z7)slthal B
a5ko] B Ay 7re Sl

Avl o] ZAY FFE 44 2ha] FF0] 3.54%, 24 7]
FF0] 1L87%E 4 23] EF oA 25 BebA o
44212} 6Aafo| = 3 3hu] ZFo| FeFo] ol H o) 8
Kol iz 94 Thu] EE o] 4.99%, 8 ku] EE0| 4.01% A
o, -2fgt Zpol= I = A Gokth(Fig. 2).

84 3] EE3} G4 75 FE0] Aulo] A 27} 0.75%,
1.00% 61—0 Qcﬂ 011:—] Z/H () zs]-a]:o] \:ﬂ—o]_ > 8013;(“01] 1.52%,
2.25%7kA] oF 28] 3-0] 4 0 & F7181% O LK (p<0.05) ot
712t ol 2t Aof] wh2 Aot B ek slolhFig. 3).

rBL

m

y

O
HEFS H

B2l Ot A| BIEFYEO| HI} 21

3.00 r a
250 -

[ bc

S200 - N

o) cde C c - / .

£ 150  bede ¢ de bed % w}ute

_a'; | g de—_ - %%/ e 4 . % —plﬁTented
0.50 / / / / pigmented
0.00 Z %ﬁ %
‘ 0 2 4 6 8

DAGT

Fig. 3. Changes in crude fiber contents in brown rice with different
pericarp colors during germination.
'DAG: Days after germination.
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Fig. 4. Changes in crude ash contents in brown rice with different
pericarp colors during germination.
'DAG: Days after germination.
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Fig. 5. Changes in free sugar contents in brown rice with different pericarp colors during germination.
"DAG: Days After Germination
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Fig. 6. Changes in free amino acid contents in brown rice with different pericarp colors during germination.
'DAG: Days After Germination
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