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Evaluation on the Contents of Antioxidative Substance at the Different
Layers in Several Rice Varieties
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ABSTRACT

Fifteen varieties of Orvza sativa mainly including those of Korean native rice were exactly cutted into
three layers such as Li layer (the outer part of 90% {rom rice center), L: layer(the part of 81 ~ 91% from
the rice center) and Ls layer (the inner part of 80% from the rice center) and ferulic acid derivatives, which
play an important role of antioxidative action, were quantitavely analyzed by UV absorption spectrometric method
at fixed 314nm. From this experiment, it was found that the more it enters from the surface into the rice
center, the more those secondary metabolites contents were highly reduced. The varieties showing contents
more than 20 mg/g were as follows: Hwasunchalbyeo(25.8mg/g), Jojeongdo(24.1mg/g), Suwon
425(21.2mg/g). Daigolbyco(20.6mg/g) and Nonglimna | (20.2mg/g) by this order. Estimation on the anthocyanin
contents of both Suwon 425 and Sanghchanghyeolna revealed that its total contents were very exactly close
each other. However, it was charateristically differentiated in the contents of L. layer with respect to
showing a considerably higher content of Suwon 425 than of Sanghaehanghyeolna. Conclusively, the
selected Suwon 425 variety, which is coloured and flavour volatile onc, showed relatively higher contents of
anthocyanin, ferulic acid derivatives in the L: layer as well as L layer when compared with
Sanghaehanghycolna and even other varieties. This fact suggested that Suwon 425 could be a promising candidate
for the development of health rice food.
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Table 1. y-Oryzanol content in the L. layer of the seed of Oryza sativa.

Rice Varicty sample ABS Y (ug/ml) y-oryzanol Ferulic acid
(g) (ug/g) (ug/g)
Seogsando 3 1.638 1322 66.6 17.5
Sanjo 3 1.772 142.6 71.8 9.54
Daigolbyeo 3 1.927 155.4 78.4 20.6
Pyeongyangdo 3 1.738 140.3 70.7 18.7
Obaegjo 3 1.777 143.4 723 19.0
Olwaedo 3 0.612 49.8 25.1 6.62
Jojeongdo 3 2.249 181.3 91.4 24.1
Yuweoldo 3 1.462 118.1 595 15.7
Hangmibyeo 1 3 1.249 101.3 Sh1 13.5
Migagari 3 1.462 118.1 59.6 15.7
IR 841-76-1 3 1.831 147.7 74.4 19.6
Suweon 425 3 1.980 159.7 80.5 21.2
Sanghachanghycolna 3 1.874 151.2 76.2 20.1
Nonglimna 1 ho 3 1.880 151.6 76.4 20.2
Hwasunchalbyco 3 2410 194.2 97.9 25.8

Y value was calculated from calibration curve. y-oryzanol content is the value when all the ferulic acid are
considered to be present in the form of y-oryzanol. Ferulic acid content is the value when all the ester bonds of the

y-oryzanol are considered to be cleaved.
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Table 2. y-Oryzanol content in the L. layer of the seed of Oryza sativa.

Rice Varicty sample ABS Y (ug/mi) y-oryzanol Ferulic acid
(g) (ug/g) (ug/g)
Seogsando 3 0.435 35.6 17.9 4.73
Sanjo 3 0.426 34.9 17.6 4.64
Daigolbyeo 3 0511 417 21.0 2.80
Pyeongyangdo 3 0.319 263 133 3.50
Obaegjo 3 0.227 18.9 9.5 2.51
Olwaedo 3 1.128 91.2 46.0 12,13
Jojeongdo 3 1.637 51.8 26.1 6.89
Yuweoldo 3 0.581 473 238 6.30
Hangmibyeo 1 3 0.187 15.6 7.9 2.07
Migagari 3 0.333 274 13.8 3.64
IR 841-76-1 3 0.482 394 19.9 5.24
Suweon 425 3 1.527 1233 62.1 16.40
Sanghachanghyeolna 3 1.081 87.5 44.1 11.64
Nonglimna 1 ho 3 1.277 103.2 52.0 13.86
Hwasunchalbyeo 3 0.717 58.2 293 7.74

Y value was calculated from calibration curve. y-oryzanot content is the value when all the ferulic acid are
considered to be present in the form of y-oryzanol. Ferulic acid content is the value when all the ester bonds of the
y-oryzanol are considered to be cleaved.

Table 3. 7-Oryzanol content in the Ls layer of the seed of Oryza sativa.

Rice Variety sample ABS Y (ug/ml) Y-oryzanol Ferulic acid
(g) (ug/g) (ug/g)
Seogsando 3 0.024 2.58 1.30 0.34
Sanjo 3 0.014 1.77 0.89 0.24
Daigolbyeo 3 0.858 69.60 35.1 9.26
Pyeongyangdo 3 0.139 11.81 5.95 1.57
Obaegjo 3 0.105 9.08 4.58 1.21
Olwaedo 3 0.103 8.92 4.50 1.19
Jojeongdo 3 0.070 5.62 2.83 0.75
Yuweoldo 3 0.080 7.64 3.85 1.02
Hangmibyeo 1 3 0.089 7.80 393 1.04
Migagari 3 0.057 5.23 2.64 0.70
IR 841-76-1 3 0.087 7.64 3.85 1.02
Suweon 425 3 0.089 7.80 3.93 1.04
Sanghaehanghyeolna 3 0.088 7.71 3.89 1.03
Nonglimna 1 ho 3 0.113 9.73 4.90 1.29
Hwasunchalbyeo 3 0.079 6.99 3.52 0.93

Y value was calculated from calibration curve. y-oryzanol content is the value when all the ferulic acid are
considered to be present in the form of y-oryzanol. Ferulic acid content is the value when all the ester bonds of the
y-oryzanol are considered to be cleaved.

Table 4. Anthocyanin content in L., L. and L layers of colored rice.

Rice Variety Suweon 425 Sanghachanghyeolna
Layer ~ ABS Y anthocyanin ABS Y anlhoTvanTn
(ug/ml) (mg/g) (ug/ml) (mg/g)
L, 1.204 57.46 23.0 1.536 7434 297
L: 1.001 47.64 19.1 0.803 31.21 12.5
L. 0.00 0.01 0.0 0.00 0.28 0.1

Y value was calculated from calibration curve(Y=48.39 X ABS+0.01)

- 260 -



A ABSE F#E)9 A4 WA 4o delATh2H
D). oreba, vl el B9l FE Y TR mele) A7)

9ald AAA S F=8 2 uf cycloartenol ferulic
esteriZ BHAHE) S o X1(mg/g)=0.504 x Y] #A| A o] A
o] Ao X:mg/g)=0.133xY2| TAA He] dojHt 2
A, dutA oz 4 FolA] gatsl &<l ferulic
acide el dE 25 ZA8aL y-oryzanolell A gt 4ol
AFA2E 2L B Aol o 29 &
o] 24 gujz AAYE FE3t= 9 F AR}
2] g ¥e WY E2L F&8E methanol S A}
g3t walA], &8 ferulic acid2A & X1& &2
s obsl L y-oryzanol EA & X2E A adlof &t o
Bloll 71E8te AL & ferulic acidol]l FAE Xiof o
sl gt =&t

A A} & y-oryzanol-& UV spectrometry™§ ol w}ak &
et 4 qloka B @ uh Aoh® 5, 1997). L, F]
A ferulic acid FrAHA ko] A e FF L 3
A 2 (25.8me/e), A F(24.2mgle). 9 425(21.2mglg),
o] Z1(20.6mg/g), YW 1 5(20.2mg/g)e] R o0 (o] A}
2 e, FUARY B2 FFE UElE F
zo Aa]gdL}(20. 1mg/g), IR-841-76-1(19.6mg/g),
QW ZE(19.0mg/g), AT (17.5mg/g)e) 2 2 Vel
on v e gEs el e FF-E vloprtal(1sImgy),
9 % (15.6mg/g), FFR1H 135.(13.5mg/g), AF3(9.54mg/g).
LN E(6.62me/e)] o2 VEGTHED. B A9
By E7)@9g R gy 155 A g aAnel
v 15, shd A ol Ao @ &) TN e F
A% ol e dFS Vel dtie Aeoltt vt Fo
2 & de MR Adx T Addes e
e e Ao

He) Ao ZRE 92% o)A F& L Folgt
A I 81 ~91% Atol o] F-& L. Folz} 3t 1L 80% ©]
ste]l & L, Zo]2 gt} Ferulic acid FAMA 9
S ul &S AA 15FF dstd FHRZ 1)
-1 o W &kad 38.9% FE9 FFo]

P -
TTLR

=

[]

L

= il
g g-=o) U Th o7
UATH o=, AuHA

- 261 -

1.6 0A WORKING CURVE @ C=KxABS+B, K=0.8031, B=0.0065
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Fig. 1. Calibration curve of ferulic acid.
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Fig. 2. UV spectra of ferulic acid in each concentration.
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Fig. 3. UV spectra of coloured rice in each concentration.
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