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Al

AN AHLEREE AL B R NIRRT EE eI e hErES - RIEEEET
PRI BRI AR P4 L Y)E (Antioxidant materials) DAl BhifEkR B HHEL - AR A
PR R EATTRIZREBR 2008) < @A LG TR DI T BB 0 ~ BRZR O TR
F:AYHT4aLBE JJ(Antioxidant capacity)(Mitchell et al., 2007 ; #7255 2008 ; LR ERE M) - NI
THIHE SRR - AR A TR R R SRAHE A -

BEK S Lt O BRI b i Koz - PR s Bl b S s 1l seie A= 32 B A1 E - m] RS ISR
T BAHER - ARG IS IRE(£5F 2006) « SSAWSEHRHREIR S oryzanols
tocotrienols K ffi/E 2 BT EMWE Rt B P& LEE JI(Godber and Juliano, 2004; Godber and Wells,
1994; Orthoefer and Eastman, 2004) - BEAFEKEHTEABO T AIHEA SR E R ZEPEE) S B [HREK
BRI T R SR — B B EEIBOR » ASRA BRI A I ST LA LR
ANEEH BRI BB i It A A En R E & - AEHE AR —EHIRAnED) -

TEHIR R B R — E R A BRI KRR AE L BRI TE AL R B R ETARIE 100 47 9 HERY
METEREUR - GIEETCEYIREEHI RS 4,477.15 ha » HA DIAHI/KAS 1,525.90 ha B EASE » HR
P REBRZE 1,524.08 ha o DU TTER > DAEHER 836.44 ha ix% » FEAN L EIHNA 334.06 ha » @fREET
1,170.50 ha » i A HEREEHEIAITERY 26.14% » AR EIRRATEKIETL 751.22 ha » {52 BE KRS
FY 49.08% » PRI AESEIA e B B2 5 B R A BRI S R (i FE & (TT e R R B ) -
B IEAH TR AR PR R IR ETTIATE » TR T A KPS (R IO EAERL - BHiE
PRSI -

MHERTTIE
—  TISEERAH

TEAC NS B E BRI — RS B e A A RO AR e T 5 A B R TE T T R RO AR B A - Alf338
INAHIR] SR B At TR AR D TSR AL RE ) BTSRRI S0AT

= S EEEN IR EE D AT

TR R LA R LA R T2 2R R R THED T4 (LAE JJ(Oxygen radical absorbance
capacity, ORAC)/3#7 » HERRA LA ZEEEI TN 5341 1E Bk DPPH (0,0-diphenyl-B-picryhydrazyl)
FHEERE )] ~ $BE 2545 HE ) (Chelating ability ferrous ions) ;2 3&E i JJ(Reducing power)5 =Ffrsa /L AE
S AEEPEA A P)(Total polyphenol) & & - #EAHE(Total flavonoid) & & RITEH T AR 5347

(—) BRELEE
1. BRELATEREE © KPR S DA O R - IE AR R - AEIIR-20°C vkAHf ] -
2. FERAEHR AR © HY 20 g BREAREFAMIEHAH > H1A 100 ml 70% B EEE L ERAR] AR
T DA E R EE ZRAEEY 15 min £% » DL Whatman No. 1 JEHUEIESE ISR » @18 FEE K
HBSETTER — RN » W R AR AR AN - FEfiA-4 “CoukFE R -
(=) Ptk
1. HEHiELRE IS
£27% Davalos 55 A (2004) - Prior £ A\ (2003)8il Huang 55 A\ (2002)f) /51% » AAME S EREHSRRS
200 pl» SZFEFE T BIE AT ZERGR 25 ul ~ 75 mM BEFESRETATL 75 ul ~ 38.4 nM Fluorescein 75
pl f2 64 mM AAPH 25 pl » 8 UARIHIRISE R R 485 nm » IREHEERES 528 nm » 45 90 7
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Al —2K > SEAgall 100 min o KA SRR R TR AE AR O o R SRR R VR - g il A
(AUCHIIFRZE HAHL Hh AR IR (AUC IS EigHE v ESRfIE (net AUC) = DL Trolox Z iHH LR
RO HR A FARERR AR - K2R DR R A RT A3 EAH T & Trolox 2L » FTELL
AT
AUC=(0.5+fi/fo+f/fo+...... + fi/fy)xCT
AUC : area under the curve
fy © initial fluorescence reading at cycle
f; © fluorescence reading at cycle i
CT : cycle time in minutes
net AUC : AUC sample — AUC blank
2. J#5k% DPPH H Hi%ERE
2% Shimada 55 A\ (1992)H) 5% B 4 ml ZFEAZEEGE A 1 ml 0.5 mM DPPH HIEEATE >
HARER » HHESE 30 min > 52 517 nm {WE HROGAE » GG FYIARGHE DPPH iEFREE S
(Scavenging effects) :
DPPH JEERHEJI(%)= [1-(B&f Asiznm AZEHIFH As;;nm)] <100
3. ST EGRE D
2% Dinis S5 A\ (19948 /51% » A4 ml ZREOKFEEUE - ARFEIA 0.2 ml 2 mM FeCly 5
0.4 ml 5 mM Ferrozine V¥ > F92E G » SO 10 min > 2 562 nm HIE HBOEAE - AL FHIA
e R AEE S ¢
PR 2 ARES (%)= [1-(k&ih Asex nm HEHIFH Asg; nm)] <100

2% Oyaizu(1986)f9 /7% » HY 2.5 ml :Z FEK AR - AP A 2.5 ml pH 6.6 BiEARERAWL -
2.5 ml 1%zRIME » BHEEFIETY 50 Co/KIBEIME 20 min > A -20°CHIZKFE-HZHRA] > FRIIA
2.5 ml 10% = ZFEfE(TCA)EIE > i~ 5000 rpm s 10 min > B_E3EWE 5 ml> FEOIA 5 ml Z8A87K
1 ml 0.1% FeCl, {544 » IR A4 » [ 10 min » 2 700 nm ¢ HRESEAE
(=) Pt
L. M eYo R
2% Singleton F1 Rossi (1965).2 /7% » L 0.5 ml (Z FEK ALK - AKF A 0.5 ml
Folin-Ciocalteu (FO)ZE| ~ 2 ml 2% Na,COs ~ 2.5 ml ZK8H/K » IEEE5 1 » fife S 50 min 0 R
760 nm I E FHIR AR - 31 8% Fr - (Gallic acid). < AFHERIREI - SHREHIER PR &)
o -
2. MBS
227 Jia (1999)i T E it e  TRlle - HIGE S IR FErk 200K 0.5 ml » JIiA 1.5 ml
LRSS ~ 0.1 ml 10% f3f##5(Aluminum nitrate)~ 0.1 ml 1M JEfE§H(Potassium acetate) 5z 2.8 ml
R/ BE I EREE SE 50 mins DI EETS 415 nm AT YA i 2L Quercetin
IFHERAR IR - SRR R R R & i

= HEt Dt

Pl i e T =B B T TS A4S SR T4 5 0 FT(Analysis of variance) » F DA/ N 72
S HNER(LSD, Least significance difference test) » i fE 5% 8EZE /K HE N HES TR BRI EEZE 2 Th
(=5 2006) -
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PEEE SR T o A R R~ PR D AR R TR TRCER BT - R
A BRI FECE 109 (R —) > HrEEok 19 71 - ARREK 13 7 TR 66 1 R EIThEK 11
> 3 BIBAG P AR 17.4% ~ 11.9% ~ 60.6% 5z 10.1% » FrA s PR KAl A B A 30
29.3% > BUNAMIERAEMAR S TS AT S A LL B TR -

ITAEAKERER KGR AT HRE - MR RS > BRI EERAG 1.5+ 1> [iifE
FTERAUSSTEITREKAY 6 1% > BN R E A BB RRF LU RE R SRR T > T —fiRf %
KRN RE VRSB R Ak AR O SR EEL S -

SIHNIIMT TR & AN [FIReHS T3 12 B At EAEK (RERR > Japonica rice + filIf > Indica rice)y #{E#EH -
B R RERR) R T B 87 54.2-140 JC » PR ERABEORETE) 107.3 T80T ¢ ARREK (R
TR AR T 5 ERT 74.5-140 JC - P ERATEASRERAHEEK 115.1 JT/A0T - FIFEAHEEK 103.1
TU/INT + TR TR (RERR B RITED) & oK Stk BRAT(EAS RIS IES 40-200 JT/20 T K 41.5-120 JT/42%
T RN ERRERAETT EK 79.9 TU/AT » AIFEETTEK 52.7 ST/ T » RERRIEITREK 64.3 JT/4%
ST RIFEIETTRER 109.9 TT/AT » F PR TLAS SOOI KSR RIREREIET TS AR ERHIRS 65.8
TUAT » ARG R ERSAVE S B R B R R N B TR -

BERFRARACHE b B B i e 2 i Rk L B RES 5fE 2 5% - SR 4 5% - SR 8 5t ~ G 9
B~ R 16 5% ~ 8% 71 9% ~ SRl 10 5~ i 139 5% ~ mifE 145 5% - TEF 1 SR REOESRARER - kR
TERIER 2 BEAE AR EOKIMERET TR, > AROR R Z PG 9 5T SRl 10 5% - milf
139 5 Rl 145 BRSFEANE - FHIL AT RAABGREA REE ERIFRR - S s e - fReit)]
SR G IR SRR AN S A HRES - LIRS B E BT TR T (RIRR D #inTE -

K~ AGEE T EA R AETTIRR BRI

Table 1. The price of rice by organically and conventional cultivation of Hualien district.

Varieties Sample o. Average price Price range
(NT dollars/kg) (NT dollars/kg)
Organic product
Japonica(Milled rice) 19 107.3 54.2~140.0
Indica(Milled rice) 0 2 -z
Japonica(Brown rice) 9 115.1 74.5~140.0
Indica(Brown rice) 4 103.1 92.3~120.0
Conventional product
Japonica(Milled rice) (i;)y (Zz:z)y (igg Nf(l)(s):g)y
Indica(Milled rice) 9 52.7 69.5~90.0
Japonica(Brown rice) 8 64.3 41.5~90.0
Indica(Brown rice) 3 109.9 92.3~120.0
“No sample.

¥ Remove sample of Koshihikari(Z > &£ # 1) » #OR).
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T A AR BB RS i FOKR PSR S B2 i AT S R 10 5% R e 139 5% — (e RS Al
niE > SRS RERAALRE - St 10 (EERASETTREDTSAILEES] ~ 16 TR DPPH HHHZERET] ~ #kHE T2
BRETI SR F T R AL RE D AT AR R B R MBI S R R AL 7
BT o fe R 2 PUEALRE D R BT EAL R 7 AT S R AT DA B B THEfT RS 2 5 Al 10 5%
(Taichung-Sen 10) I RAVMGTEAET R BIR AN eI, - SUERR AL 2R - (BT
DA B EOR AP TERCRET B B TR B Rl 10 Bl sl 139 5T (Kaohsiung 139)
HOREES - $hERR DPPH H HHEEREIIN S » ARG SRR G Al 10 SEedmll 139 SRI98E S
TTREEE SRR ELR > AR 2 Gl 10 SRR R RME 139 5% (EZERAA S BT TR
BRI A = 139 Ui Al 10 SRAVESS - (HEIBGEERAK - Skl 2 G RE .2 Ll > bR
ARERETZ G HR10 S —abib Rl m s - DUBEITRS ol 139 Sy S bR - 18
TTRdEE R 139 SRR =G Al 10 5% (EARESENIRIEES - $HEFUINE - B
ANE R SRR P R S R TR AR E AR 10 SR 139 BT
e ETT RS A R R 22 R AR - BT Z L B G YrE BIRE =
I 139 SRINE BORRIERE TSN HI TR < Bl 10 BT R A AR & i
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Table 2. The antioxidant capacity and antioxidant materials analysis of market sell milled rice of organic and
conventional cultivation.

. ORAC? DPPH Chelating ability =~ Reducing Total Total
Varieties Samples SEY ferrous ions power  polyphenol  flavonoid
(M) (%) (%) (%) (mg/100g)  (mg/100g)
Organic cultivation
1 72.4b* 91.3 be 28.1d 0.32 be 149¢ N.D."
Taichung-Sen 10 2 89.4Db 9240 25¢g 0.40a 15.6¢ N.D.
3 81.0b 94.4 a 58.6a 0.40 a 6.6d N.D.
Kaohsiung 139 4 77.1b 91.4 be 175¢ 035b 155¢ N.D.
5 77.5b 90.2 ¢ 29.6d 0.31 be 142¢ 0.00 ¢
Conventional cultivation
Taichung-Sen 10 6 476.0 a 789 ¢ 10.1 f 0.20¢ 214b 0.28b
7 521.5a 86.1¢ 16.6 ¢ 035b 289a 3.17a
8 673 b 84.1f 354c¢ 020¢ N.D. N.D.
Kaohsiung 139 9 63.4b 86.1¢e 40.8b 0.26d N.D. 0.00 ¢
10 67.5b 88.4d 347 ¢ 0.30 ¢ l.4e N.D.

“ORAC: Oxygen radical absorbance capacity.

¥ DPPH SE: DPPH (u,a-diphenyl-B-picryhydrazyl) scavenging effects.
* The same letters are not significantly different 5% by LSD.

“'N.D.: Not detected.

(=) AREET TR R Z L
R R TTEAMEET TR KRR TSALRET] ~ 16Tk DPPH HHHZERET] ~ ST ARE
TR BRI I5E PURES TSR AL RE D AT S b S Y)5 2 ~ MO & B R TSR L AT 3
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IR FEK BB &P BB & EEAAGI A R > INPAAR e AR AR R T B AR AL R AR
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Table 3. The antioxidant capacity and antioxidant materials analysis of market sell brown rice of organic and

conventional cultivation.

Chelating

. .- Reducin Total Total
Varieties Samples ORAC DPPH SEY ablht_y power ¢ polyphenol  flavonoid
ferrous ions
(uM) (%) (%) (%) (mg/100g)  (mg/100g)
Organic cultivation
1 111.2€e*  93.3 bede 76.1 ¢ 1.02 efg 4206¢g 3781
2 1029¢ 95.1a 689¢ 0.93 fg 379h 7.38h
Taichung-Sen 10 3 112.1e 94.1 abc 88.8a 1.21 be 47.0f 1439 f
4 106.7 ¢ 93.5 abcde 82.1b 1.01 efg 414 ¢ N.D."
5 1812.6 ab  92.7 cde 46.3 j 1.53a 65.6b 38.37b
6 1058 ¢ 94.7 ab 73.2d 1.13 cde 429¢ N.D.
Kaohsiung 139 7 104.1¢ 92.4 de 87.2a 1.08 de 50.5e N.D.
8 106.5¢ 94.6 ab 659 f 1.05 ef 59.0c 20.68d
9 1556.3 ¢ 92.2 de 60.2 h 1.06 e 643D 26.73 ¢
Conventional cultivation
10 938.8d 91.8 ¢ 56.91 1.04 ef 54.7d 1033 g
Taichung-Sen 10 11 1618.3bc  93.1 bede 55.01 1.19 cd 76.4 a 57.54a
12 1156.3 ¢ 919e 67.6 ef 1.31b 55.6d 18.94 de
Kaohsiung 139 13 1908.6 a 91.8 ¢ 634¢ 1.53a 6490 39.60 b
14 1104 ¢ 93.8 abed 68.7¢ 091 ¢g 483 f 17.49 ¢

“ ORAC: Oxygen radical absorbance capacity.

¥ DPPH SE: DPPH (o,a-diphenyl-B-picryhydrazyl) scavenging effects.
* The same letters are not significantly different 5% by LSD.

“'N.D.: Not detected.
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FEEK e 139 57 ~ (BT ERG AL 10 57 ~ BT RS IE 139 5% - AHESKRG RN 10 5% - A1
B E 139 5% ~ (EATREAAS HURL 10 5% ~ (B TROREIE 139 500 > 5 a203 -2 -
33 5~4 3 R 2 {ERRAHET TR T AT A SRR -
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FIoK o 3l AL ABEEE] 5%HEHE 72 S KHE - BEARIRIRS PR BORERAUAEE 3 E &K > naEli~E
AR S R m e B R A (S R SRR KR 54 oryzanols ~ tocotrienols
JeHEA 2 B EhAMAYE o aligssabT4LAEJJ(Godber and Juliano, 2004; Orthoefer and Eastman,
2004; Godber and Wells, 1994) » ARLUEA= 3% E SEVE FEZ 2 FTRE S AR Uk S8 S0 AT
R SRR — « 5991 > REANRETEE R & = 50 AR AL & B OREIRE AT (HAERPURIE R
AT AR R SRS T 2 AR S A K -

FNU ~ T EORERER Z PIRLREJ B TR (L E AT G IR

Table 4. The antioxidant capacity and antioxidant materials analysis of milled and brown rice on market sell.

o ORAC? DPPH SE’ Chelating gbility Reducing Total Total.
amples ferrous ions power polyphenol  flavonoid
(nM) (%) (%) (%) (mg/100g)  (mg/100g)
Milled rice
OC-Taichung-Sen 10* 80.9 b% 92.7a 29.7 be 037b 12.4b -
OC-Kaohsiung 139 773 b 90.8 a 23.6¢ 0.33b 1490 -
CC-Taichung-Sen 10 498.8 ab 82.5a 134c¢ 0.27b 25.2 ab 1.8a
CC-Kaohsiung 139 66.1a 86.2 a 36.7 abc 0.25b - -
Brown rice
OC-Taichung-Sen 10 449.1 ab 93.8a 724 a 1.14 a 46.9 ab 158 a
OC-Kaohsiung 139 468.2 ab 93.5a 71.6 a 1.08 a 542 a 23.7a
CC-Taichung-Sen 10 1237.8 a 924 a 59.8 ab 1.18 a 62.2a 289a
CC-Kaohsiung 139 1009.5 ab 92.8 a 66.1 a 1.22a 56.6 a 28.5a

“ ORAC: Oxygen radical absorbance capacity.

¥ DPPH SE: DPPH (o,a-diphenyl-B-picryhydrazyl) scavenging effects.
* OC: Organic cultivation; CC: Conventional cultivation.

" The same letters are not significantly different 5% by LSD.

¥-: Data inadequate.

o
&

BEEAH 2RI TE RS S T BRSO » R B BRI RASRS 3 10 Forie
FAKAE R ST O B AR - PUMLTERRA RRAOZE « SIS - HTHER
S5 TR R R R SRS A B I TR - I » BB BB - TRIME
S LR > (EER MR RIS 9 5% Al 10 B - T4 139 BRI 145
B DB AR -

(EFURACRE ST R TTR IR T 2 R R » DR AR IS REDK - PRI H 8 s
BT - SRR R BRI R 2 5 - PRILLBEA BB, EDRAE TR DPPH 4
FERE T RORFUV SRR 2 1895 » (AVIGIEE 278 - BRI FIBLEH: DPPH f
FEAE T B S T 2O RE W RS S - AR TTRTEN A AL 10 BEATERAGE 139 SRR 2L -



30 TS SR LSRR 30 4

BRAEA AR Shik 2 FUsafLRET T BT AT ELBERG SR > BRYEVEFR DPPH H HERRE ) 2 RBUERA
B HEAVEZ AR SIE TRESH R IR LRET] ~ Sk aRe)) ~ &R ~ ey
R FEI S B o BERSE K o IR R RYE -

4 &
At

AGER TR ST e RS T H R (A (98 FER1-4.2.3-76-V1(4) » 99 fERE-4.2.3-1E-VI(3)) - il
ARBAFLAGERL, > REBLEGH -



T sl A BRAER A SR AR A S HP TR MLRE ST Z AT B L 31

SE R

LB ~ Rl ST 2006 RRDEIRIE S 2P REK B E TSR I Ll haE gy
i 7(3):296-310
2 AR LS R BRE AR (hitp://info.organic.org.tw/supergood)#i2 5 Organic Federation of Australia Jz
Organic Consumers Association 2 &} »
3ITH R B RS ARG ENRMZHETER http:/organic.niu.edu.tw/farm/ -
4. =T U BUSHE RS 2006 ] Excel iR EESEMT R B RIRR /AR (7)) — B 5534 )L LSD %
FABRPT RS 68:31-34 -
S.BRERS 2008 FUaAM I MTHAMAEERESE [ HE] B EESEEEA 64:13-15 -
6.4k LRG ~ ARAEIL - PREREE - BEEEE - R - WUESE 2008 RHEVEMELEEE ZHAPIRL S
W e EESEUR  FE s Vol. 19(1) 57-67 -
7.Davalos, A., C. Gomez-Cordoves, and B. Bartolome. 2004. Extending applicability of the oxygen radical
absorbance capacity (ORAC-Fluorescein) assay. J. Agic. Food Chem. 52(1):48-54.
8.Dinis, T.C., V.M. Madeira, and L.M. Almeida. 1994. Action of phenolic derivatives (acetaminophen,
salicylate, and 5-aminosalicylate) as inhibitors of membrane lipid peroxidation and as peroxyl radical
scavengers. Arch. Biochem. Biophys. 315(1):161-169.
9.Godber, J.S. and B.O. Juliano. 2004. Rice lipids. In E. T. Champagne (Ed.), Rice: Chemistry and
technology. (3rd ed., pp.163-190). Minnesota: American Association of Cereal Chemists Inc.
10.Godber, J.S. and J.H. Wells. 1994. Rice bran: As a viable source of high value chemicals. Louisiana
Agriculture 37(2):13-17.
11.Huang, D., B. Ou, M. Hampsch-Woodill, J.A. Flanagan, and R.L. Prior. 2002. High throughput assay of
oxygen radical absorbance capacity (ORAC) using a multichannel liquid handling system coupled with a
microplate fluorescence reader in 96 well format. J. Agric. Food Chem. 50(16):4437-4444.
12.Jia, Z., T. Mengcheng, and W. Jianming. 1999. The determination of flavonid contents in mulberry and
their scavenging effects on superoxider radicals. Food Chemistry 64(4):555- 559.
13.Mitchell, A.E., Y.J. Hong, E. Koh, D.M. Barrett, D.E. Bryant, R.F. Denison, and S. Kaftka. 2007.
Ten-year comparison of the influence of organic and conventional crop management practices on the
content of flavonoids in tomatoes. J. Agric. Food Chem. 55(15):6154-6159.
14.0Orthoefer, F.T. and J. Eastman. 2004. Rice bran and oil. In E. T. Champagne (Ed.), Rice: Chemistry and
technology (3rd ed., pp.569-593). Minnesota: American Association of Cereal Chemists Inc.
15.0yaizu, M. 1986. Studies on products of browning reaction. Antioxidative activities of products of
browning reaction prepared from glucoseamine. Jpn. J. Nutr. 44(6):307-315.
16.Prior, R.L., H. Hoang, L. Gu, X. Wu, M. Bacchiocca, L. Howard, M. Hampsch-Woodill, D. Huang, B. Ou,
and R. Jacob. 2003. Assays for hydrophilic and lipophilic antioxidant capacity (oxygen radical absorbance
capacity (ORACyg)) of plasma and other biological and food samples. J. Agric. Food Chem.
51(11):3273-3279.
17.Shimada, K., K. Fujikawa, K. Yahara, and T. Nakamura. 1992. Antioxidative properties of xanthan on the
autoxidation of soybean oil in cyclodextrin emulsion. J. Agric. Food Chem. 40(6):945-948.
18.Singleton, V.L. and J.J.A. Rossi. 1965. Colorimetry of total phenolics with phosphomolybdic-
phosphotungstic acid reagents. Am. J. Enol. Vitic. 16(3):144-158.



