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Abstract

This study investigated the enzyme inhibitory effects of ethanol extracts from the different parts of rough
rice (Oryza sativar L.) from its germination period. Rough rice was germinated at 37°C for 6 days, then separated
into hull+ sprout and brown rice. a-Glucosidase inhibitory activity had the highest value (39.38%) in hull+ sprout
extracts after 5 days of germination. a—Amylase and DPP-4 inhibitory activity had the highest values (75.32%
and 47.77%, respectively) in hull 4 sprout extracts after germination for 5 days. ACE inhibitory activity of hull+
sprout extracts increased from 43.16% at the beginning to 58.60% at 5 days, while brown rice extracts increased
this activity from 0.88% at the beginning to 14.50% at 4 days. The xanthine oxidase inhibitory activity of hull+
sprout extracts increased from 62.02% at the beginning to 64.49% at one day, and then decreased. Lipase in-
hibitory activity had its highest value (55.17%) in hull+ sprout extracts after germination for 5 days. These
results indicate that the optimal germination period for increasing enzyme inhibitory activities may be 5 days,
and that hull+sprout extracts have a higher enzyme inhibition activity than brown rice.
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Fig. 1. Changes of a-glucosidase inhibitory activity in dif-
ferent part and germination periods of rough rice. Sample
concentration: 10 mg/mL. Values are mean+SD of 3 replicates.
Different capital letters in the same items indicate a significant
difference (p<0.05) among different germination periods. Differ—
ent small letters in the same items indicate a significant difference
(p<0.05) among different part of germinated rough rice.
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Fig. 2. Changes of a—amylase inhibition activity in different
part and germination periods of rough rice. Sample concen—
tration: 0.5 mg/mL. Values are mean+SD of 3 replicates. Differ—
ent capital letters in the same items indicate a significant differ—
ence (p<0.05) among different germination periods. Different
small letters in the same items indicate a significant difference
(p<0.05) among different part of germinated rough rice.
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Fig. 3. Changes of DPP-4 inhibition activity in different part
and germination periods of rough rice. Sample concentration:
1 mg/mL. Values are mean=+SD of 3 replicates. Different capital
letters in the same items indicate a significant difference (p<0.05)
among different germination periods. Different small letters in the
same items indicate a significant difference (p<0.05) among dif-
ferent part of germinated rough rice.
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Fig. 4. Changes of ACE inhibition activity in different part
and germination periods of rough rice. Sample concentration:
4 mg/mL. Values are mean+SD of 3 replicates. Different capital
letters in the same items indicate a significant difference (p<0.05)
among different germination periods. Different small letters in the
same items indicate a significant difference (p<0.05) among dif-
ferent part of germinated rough rice.
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Fig. 5. Changes of xanthine oxidase inhibition activity in dif-
ferent part and germination periods of rough rice. Sample
concentration: 0.5 mg/mL. Values are mean=+SD of 3 replicates.
Different capital letters in the same items indicate a significant
difference (p<0.05) among different germination periods. Differ-
ent small letters in the same items indicate a significant difference
(p<0.05) among different part of germinated rough rice.

wop7)zke] F7hgel wek ACE A i &
Ol“ FASI Al A e EFolFE o] To} A

2718 Ao BT

Xanthin oxidase X &{&HA

kol 7|7 2 B9 8o 3} xanthine oxidase A

s =A% 2P+ Fig. 59 2t} Xanthine oxidase
A& &AL 05 mg/mLe] FEoIM ZHE Ao = A
3= YEFAAA R ol 7)o Ha) wolrt XIsiH e u}
g fFojFo =z HaAste AFE ERY ATHp<0.05). F9
3 AL v Sl vE A +HANA A e
(p<0.05). o} 19 2Fe] YA +4-2 64.49% = Fbol Alg

62027&‘3]' Rt H2 Xﬁﬂ%}’ A& YERAA R o] % 7H4
st AES B, ol 6Y Al 50.83%9] As&S UE
Lﬁﬁi‘:}. st @r] FEEANNE FA+R FEE27 AR
B3-S JERJA R, Hol7| 2| whEl 27.27~37.55% H
9] xanthine oxidase A3&E R FA+% FEE9 43
Awrr o7 v Yelytd, Xanthine oxidase® 4 A W F

2 Al BostE &4 E A xanthine =+ hypoxanthine
O 2 HE yrateE A, urate’t EF WA S7tEA
A FHE BFE doe 42 4A ATHQ0).
Xanthine oxidase®] t3F A 352 urate A2 ZFAAIA
B s JAE 4 Qo] 5T 4 SHHE o) 8H
t}. Gallolyl7]S &3t flavonoid 323 polyphenol 3}
gH&-0] xanthine oxidaseZ A2 o2 A 33} (31), wo}
z27] & E9H sl SUtsttrt ol o) FHAgtt
= Kim 5(32)9 A7 24%Z v|Fo & o, & Oq?"“’ﬂ‘:
WFol % 7]e] xanthine oxidase A3|&Ado] fadle AL
xanthine oxidaseE AR X2 A st= polyphenol 35}
£ flavonoid 3}et=9] ol FHAstA7] wiEoletar &
ST

H a4AE Wt 921
100
9 | O Roughrice
g 80 HuII&Sprout
> [ Brown rice
S 70 -
© L Aa
2 % BCa B Ba Ba
S 50 ca BCa Ca
% 40 Ab)|
£
9 %0 AB he AB AB
g 20 BC Ac Ac Ac
5 Bc
o ﬂ il
ND ND
0 ; ; e ; ;
0 1 2 3 4 5 6

Germination peiods (Day)

Fig. 6. Changes of lipase inhibition activity in different part
and germination periods of rough rice. Sample concentration:
1 mg/mL. Values are mean+SD of 3 replicates. Different capital
letters in the same items indicate a significant difference (p<0.05)
among different germination periods. Different small letters in the
same items indicate a significant difference (p<0.05) among dif-
ferent part of germinated rough rice.
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Table. 1. Correlation coefficients among a-glucosidase, a—amylase, DPP-4, ACE, xanthin oxidase, and lipase inhibition activity

of germinated rough rice

Factor a-Glucosidase a-Amylase DPP-4 ACE Xanthine oxidase Lipase
a-Glucosidase 1 0.886™ 0.827" 0.686™ 0.742™ 0.817"
a-Amylase 1 0.874™ 0.718™ 0.892" 0.835™
DPP-4 1 0.914™ 0.804™ 0.939™
ACE 1 0.574™" 0.858"
Xanthine oxidase 1 0.738"
Lipase 1

“p<0.01.
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