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< FY 24 dU2 oo FHezA £ Y JUZ ZBE o]Fn fd HEHE
3o} goh & AFAFo] oYY FHAdE & Fio] Y FLY HAoRen o
S Mg, Auirled EAT 2o FA A LG =HE V& g} olg FAd
& BF37] A3ty ddde d £, 4 S JAste F Av &5 o 4

o oe dFA AT RZo] AAMsiel dut Do) YFE ARV s} #el JU AR
of oe 2ulE st AFHA TaAYn e 4Pl dE 228 Ao FAH g @A,
28 o

2t SRl & An e vid A3k 1980d W 1919 d3 AMlFo] 1324kg o)W 9]
2000 AA 936kgo® FASA ZrA3ta dvk ol A A F Hae o] AAFAA
FAHARG 4o Fo] T Ax e dULeE & £ oy FREG 53 FLolE9 4
AgF ol ATstso] ol met FAo] wrelM #AvA, HAl, fried chickens 9 fast foodZ L
AEZ7 Agd Aol nij & dAez & F U o) gEo YA T2 Ha FrhH
FNAZE AT ol YA EAR A dFHD Jen 2de JEA A ojdd A
A F7 e ATA A4S #¥ol Fun dEA Utk vFE HFET MFgE 44
ol ol o] oWyl Hstd ¥ T AT AL 7€l oeH o g o
¥ AFE AFI LA o]F4A I o Y PAFL A4E Y1 3 AFE Y2
dE 2 UgdMe ¥ A A8 4FRY e YA xEn Jd' 4304

g 2acMe 2 ¢ 78 2] 490 ¥ d7EFHES THLE Y9 FHL B
o] %A, 715H A4 dadq AREH Rux g

1. 89 4 54

ol AW FFARS B B, AMALGS wet thh Hole Yoy Hule A AR
100g% 76.8gc) FRAolx T¥Ao] 68g, AWo] 1.0g, THAR7E 04gT L2 FAHY Y P
F3L o 05 mg/100ge] THHY Yow PrI2HE A% BF, 24, hadE, GES, IR

o] ¥fEH k. °] F viadigd ZEY vt YAAE 2 ABVAAE FE RAoeE Huy
2 YR B3, Pujg e £r1Fe FFLLEME oS¢ Fosth £ gde HER
Bi(thiamin), Be(riboflavin)% HlE}Yl BEFA 7L FHEA &9 glev Hgdl BEFAE &4 =
ooz #e Aoy EAHA GEE fostodof gt olefolx &= HlEY E, g2k, Yol
5 A Fad JHsA HERE FFIH AR FIFYoBAT FAF S I
Bol olygl wWinFe 43 F59A ¢ M E(enzyme resistant starch)E 2ol f-2F FAFSE
4L 3= Aoz HZ RuHI QU

7h & gwa
Ao gdulxe] FFPo2ME Fasith A 6-8%9 @Al & Enal- k=]
(glutelin)o] AgwWAe FHROZAN 60-67%F A1 Yu Z2EAY} ¥R, TEH{UE
2% FdHEo ok Bols O FFHo vde] GRAFFLE HATW opuibe] EXe oA
B obp Akl @ R(lysine) FHFL 55, F, GrFREY o 2v) AT o o 28z e e
12 FF olunArtE vlaEe] RYE #Wuls S54 UAEE vt #AAHI o & 9
e
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sl @49 wuAE 2D Y& Rolth AuNIE VF TsHE, FAANY SEE AN
Atk AANA 24F Aolewde Fisd YA TALHES, FHAL, AP 58 24
¥ Sugano$ el ATl ahE Huw EojTe A, 4HSNRY Fuwy So vsd o

F Zd g, FAAE $E7F A% Zasdd Eaudta gl

U g Aol d &

E3 dujd FHH9 Y YoM A HMAHAEZLRE MY ZH2HESFETL ZAaAZ B
ozt WHIE Wil AR7 A ZeE BuFHo Jow FHNASZIZE T4 APy
AR ol HA RS ARYE TR ol 28 Jlgiddn Bagol o, w3 &
ol a9 dF< HHA(phytic acid, IP)E AW AE3 S F/AA91 393 AIdge o3
of 29X Aoz Wiyt Hu Utk & W 7,12-dimethylbenz(a)anthracene #% WAY =
deol A 04% IPs H7he 4o 28 E, 1912]7 LA F o) dx22d vsa FoAstA #asd
3, F344 rat& ©] &3 Azoxymethane(AOM) ¥ tAUEDANME 0.1% IPs F7t= A 2
HNEE FosA ZL2AAT 1%IPs A7HAE 2 237 o B4 Jed 5534 E JeEud
g2 2iaso [Pev tZY ddd £33 Aoz BuFHia Yo 2 Yox ABNEF
enzyme resistant starcht WZoA #Frjxdez g Ho] 2 uit(short-chain fatty acids)2
st o] HE AHYEESS AAYAL A HAZAY Tl F2 AHE YElNE Aoz Bu
se] Art.

2. &9 7153 44
2 B0 &9 JFH 540 B AFAEHE &H 9 FAQA A JYAME P2
HE Astazn, 348, 89x4d, Fud 4, ddy 245S A 5 ey ol F Fs
B9 dg3 g
7t. 24249 & AjaH
F ZH2HE TEE TYANE YYo= 3= HAE 29 Fo AR A Ho

Aoy ol Aol gd¥d dAME FFE W= R FAA Yk ¢ FH) B FAFY
o2k A4H goy Zdes ol AYFH T dI A7t nRE FAHAoz Fddxm
R, 2 FAMNE & FH2HE AL B v = RS FAHe2 e Buv}
Jow EF HIoe W] @ drjo JojHE FH2HE AHFEHs e Heg BuHT 3
3 B3 oM FeE 4 9fde aX¥F AMEFHI} FEHIG Ae2 BuFo Qi
D& 2 dawge Zy2HE Astay

AT A2 BHE o8 o] VAW AFYArd vXe 9T HESNY dAFHe=
A Rl F2 AT A 2@y, 9o I, dge AFd FAT F SFEFAR v
X EME A gy 2L AFHE 44

4 daF TN ZH2HE FFS 2W WojFo] & 474 HlEy folaA F¢gn
SFEFARTE, @, FE L AY HxE $E BIen d¥dtol fosA Hsith HDLE

i

daeEole 3AF U W Aol HolA &y =I, BFFY AF A FIHL A
Aol X E F AFFFE T2 Fdo @ FAH KA AR o ulFedA Ee& 3
FS B FAAY FFL AriTdA T 47 HEte AR Fo5A ¥ ge Y
BuUlgla & 422 A Hxd #2 Jehidr FFd 2 &S dn), W), AR Fo) S5
FHAETA vgtd e g ¥AT AT e FosA U A FFE AAFF
o] & 4T HlgtY FASA UL ThE 4TS A ¥k AFS BAY 53] HAFA
= @uYolrt 4B, SFEFFETA WA FoddA & Fg veEudn YeEgE B

- 65 -



A 2o ozt FFe A FHE JANIE AU A Aoz Bl

ol ¥F H TAFAAM veld AHAE FF HRWE Hued Anje o 2 AdAse AR
A FEFAA AAN AFFFES 2FE A7t Ao 53 dAvdMe 13F AES5HE o
Aste BH7E F e Aoz Bk

d, SEvel 99 AFHAANE BY HojglAe] o 25%F T HAA HdH31 Y=
I EES Aol HFs 3 Stk HZT A DAY AYyrlEw B4 d& RudHan e b,
JEEY, AN JIFEHEC] AAF S AN, AQ9EFT TG 2d HHE o] &3
Ao e Aol fuete W& AAANYE BIEGHEI Ml 1993)° o TEA
aid A7 TR ASde TH AEAH dRAEZA FHAQ SUERE A oW ARe
g AFd uXe gaude] G dis MEA A= st Yok JEY dRd e Y
715 #AAE dFEHAT JFdAY @ AF7F FHA FAHA gou e F29
Agude daidE A7 A9 AFIHAY gEd HAFL Y Y FHle] ojd HHEn
A Aud o] AAY AAdA "AE FFE HWIr] st ddRF e st AFANA
AMEE F 89 9 2 Fo] FH2HE Y E¥F AFA € GEe] wjdFe AL F
g7 vE EN3AT. 21 A, ¢4 EF ARETFY ¥3E BA uxgAols HHI HH
o QojA Aol L FHAIJTA HlEte @2 & yEd ¥ HDL-ZHZHE §FS
AdR P Fo] FHAAT Hdtd B2 AF¥S Yt A F FANIEFLE AddHA o] Jt
AAel ¥de Fo3tA R ;e JEHAD F FAAY £ FH2HEFFE FANAGH
3 Ze AFgoz FAawWAgyo] AT HlEt FostA ¥ g vehuiiow ddw Ao
H7tgo] xold 2 AT FHZHE FHF] Fo3A Aad E¥FYg AF 2
EFA AT A 2 FAFETF D FAXNLY dFe Aufgyo] ATl H 8o
o7 2 A¥E Yehudln 53], SH2HE wWdFS AR FATo] FARJITE Hu {94
2 g 2. @FAe] AR Y2 ET o] AddAT o] FAJATEYG I ujAd Fol
FostA gtorn Addgey HUFEe B8 5 gFN A F: FUsd T

ol e ARz A AdWAe] AU AF 53] FHL2HE Fes JANIE e 2ddd
o] Z2HEH FTAHAAYL F FFAY BT WiH S TP LEA AR IS L AL

234U 1 Fe7F) gsiME o B8 977 Hasi

2) n7de EHHE AHstEH

nZAFde 4% Ze2HES ARAIE 247 e Aoz d8A glon ol AYPEFE
A e olyg AlEg Wi ¥ I P(Sharma and Rumiki 1986)o 4= &< 5o} i
& 9, Kahlon(1989)5 & LEH2HE dF F2E A W3S Fof 3530 ASE 234 &5

ol

Ao s BFNA PAFE ol 10%E HUtetAe W @F FEFdH2HE, LDLEdH2H
E, VLDLEZH2HEL #9434 #4339 HDLZH2HEL #d2 Frtsidvtn & of9
AE ety 2o 2L WZF FEEYER BFAAA AW FU2HE ANstaAE YEl R
Qow o w7 F nPfo FuzHE AstAde F, F2H B oplt dsoldMx
datA HERHO Atk B oy FEHAFNAY ol AAEL AL AAME £
A et dok 2 ¥EF @A 653 HZE FAUY EF FZd2HE, LDLEA2HE,
VLDLE g 2H &0°] ZAde ¥ HDLEH2HELS Fr/Hedos Ba7t 3len, Raghurams
(1989)9] AFME LEH2HE, LFAHAAY 5 & vee AdedA n3 /& 17HEd A3
NRE W dF ZazHE 2 FEAALFES A8 Fasn olsjdE AR A mlA Aol E
TEH(E W FZH2HE e HDL-Zd2H &9 #A, LDL-Zd2HE2 A3, total-F
AAe &9 AstEol Bugo Yok o) ANRES T & i wFde AW SUH=HE

y

N

—
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€ A3 A7t e RS A gy o3 ol FuH2HE AL WIVE ®
= 4L JehE AEd ddAe 2% 9dHAYA H3(Gerhardt and Gallo, 1989, Hegsted,
1990)7 &

Bo|tt, & W Ayanos(1980)2 w7459 dnAE22E st A A

ZY2HE F59ALAE YEUglon ol EFEA wde Aoz A
R ZHY2HE AsE AT Aoz FAHT Utk ol¥tdl mAdA FH2HE HIREHRE
7A e AdAREEME 7y -oryzanol, ¥ ¥ 3} ¥ (unsaturated fat), tocotrienol, B -sitosterol S o] =
etg] 3 it} E£3] tocotrienol® cholesterol lowering effect’7t & oald Qo TEAY Bt o]
g 434 EAME 2 AFA AFHT o FALAFY IJYUERAE ZUA2HE AYY 12
2! HMG-CoA reductase 4 A7 ¢34 U}

Y. 843 59

& E3] #@nlFole= HlEYl EY 7y -oryzanol, tocotrienol, ferulic acid® & 73§ FAbsiA)rt
e FaEo Aok A AW dFEe] s A BEIARAeR FA= gloy 4
A AAEEA e RAE o]Eo] EAEY] dRolth TF o)y FAFAE AdAHAME AN
o] &4olvt A A A4 E At ST F83 LS )
H e}l E9) A7d wAE g dside 2 77 =Hol Ak F vty Ex ¥4 3
€ WA YL FAAY AAHAM B2 free radicalS A AsIY =3E JAAI|H,
B3 8% AYEXaY 228 E(LDL cholestero)$ ZAAIR UG Zy2EHE
(HDL cholesterol)& F7HAAAM THAH8}F otz {FE3ITh. 53], Suarna T 29
tocotrienols?t #F E A9 liprotein®] XA #ALSE [KY3tA dAgTn Rusln Jgeod =
& o -tocotrienol® ®# 2+ microsomal membranes AolA Fe’'-ascorbate &% A3} x| &
A g Aol a-tocopherold] HlEH] 408] o1 FA Yuveldos ®Eunda

o, ¥ =24 &5

oo Wo T uRFe a¥wd BEEHAMEFAN AAFd BHAHE &L (Angiotensin
converting enzyme)®] ¥4-& A3 stE HWElo] =(angiotensin converting enzyme inhibitor)7} #
o osto =] An & o] APPE S AA}E EFHUL ZldHz Y} FH, S F
FEoE LEAY FFuE AW FH2HE JFHE dAste Aoz w A FIvizRy
d2eE A3AE NLdte oju] AFEHI on FFuFEES AILSYIH(SHR)NA
FoA3AE o dgo) FostA AT Hag AEE daoz 3 YAHEPAME 331
FEEL 1YY 9 EAHd agAHolgte Bax Yo 2y ol FEAHAEY e
T T NFz2dFd gt A3 Aol7 U FEAHEY #FE 37 HdaMEe #
FAEY 9 wigzde] vl$ Fo% Ao dA vk £ @u|E @LolAFNH y —aminobutyric
acid(GABA)7} §243] F7bete] dtzde] 733 Aoz Rudy gith GABAV Z3d &
wolE }ALF LHGFA(SHRIANA 10% H7SRAY dedsol #4384 Adsdds o
7b dem n Y FAE g § dFA P YA E GABAYE 73t wjole n¥YE AR
A AFlE Reg vehgd,

. w4t Iz

34¢ A AN BAe YT
o YAFEE KAV o 1 Frhude]l UT FAsY FuuBAe A4 FAE daAIIH
AZANA YANE A B e 2o e = el 4
W3 AR, 49 47 AL F AFY 89 % & 9ol WAL 9% AT A,
BEE 4AY A9 A%, 2R HEA < Bon WIE il e
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gtk B3 282 AR AAdAT AR, AW, 5 5 44 HFAN F AF g9E As
¥ ¥h-g(postprandial glucose and insulin response)?] W& ZALG A3 Az, 4w S5 F
AF F7HE Hole vt Avte ukdl ZrHE BHY £33 Ao 43 dud wdgM: dG
2 ded E8Fo] Gz o dEA wu] @u] dnrtg #@eJRE AAAND ¥
postprandial glucose®t insulin ¥H$-& FAMSHH @v| 9} Wnol(whole type)E A3 3L de v
7bF 2 @uj7kR(ground type)ol B3t HA Re uwrEg BT =3 2L Fo de g 3o
P2 dFsn AF I d&ed FuF S vudd F9 AeLEe EEI(glucose) S
A weh o] Py A& FulFo] ol feo Ao d3F$ ded EuFo) R
SA Jetyth Solu o Fejnves o FHs 3% F4% Sk ded U E oA
ok £ Millers2 & 2 A7MFES T2 AQoA HFA ZH olg2 2 o] wel
ANE 8FAF7t G2A Jede ofdz o2 o] & o] A FIt ¥ Aoz Yepyth

f

o
fo rR
(E

}. oA, g} &I

o] EdRio]l JAERE HESFV] sl ¥r 2 v E WS FF39 4F &
Wdo] g EdWo] AAATRE Ames test5 o2 ZAVET. 1 A wn] 2 @
EL Ames testolA] ¥ o] 9 Trp-P-1, Trp-p-29 whate & 90% oA A
WAL HEE FEE9 FE7F F7He oe 290 dAERE FIsH . W
o} Hujzte] E4@Wol AAEARE v 2 A3 Trp-P-1, Trp-P-29) o3 EQWolgA &
zpol7h gl eut G ol e 4-NQO 2% Eddolole Wujn duldd FA&A & 3
F7b debgtn 2ustan 9ok ol e gEaAWe] A 2L NHFAYEHNYS dez &
Aol AMEHA HE 2 B2auEe k. F, Wulg ¥, #HG7], AAItE I JHEA sk
FEANYY S ZAIG A ol e tFAYANE =AWl adst AU g JEA
Holg e 73Ul e Aoz FAHAY. E3, Ao FdFHo Y& IP6E AL E 9
wals Aoz HaEo 3 ofulZAGgTE GAEY FAE JAFT WY S FAHL
ZA gadBEHI Qe Aoz Bugol U,

tt to O ot M

b 2 (R
Moo

3. 59 7|54 4

Er)o] EFo2ME BT F4ts FEo] dE Ao dA AE H, AA ANFAM FEHD
Qe EFRE FE39 Ad3x 2EH 2 g3t fFesHe #ast JFYH v dFE =
Algt AnE B 49 415 ZY SV, AT FAME AFH 2EH 2 o3 AW #HiEstA|
A AAPE JAse A &7t e 53] dYE0s M3 A 84E& vEeEldds 2t
Act ES Osawa AFIAFANAET W7t Fejo] Zv] FANM 72 3ikst G40 dSS #
Py 1 4 A Eo] cyanidin-3-O-glucosidedt 2 831 Utk E3 o]z § FHE= Erjo E2
o WM E Zojrt oy dutdn|e] FAikst R @AHEHA Fol 09 FVAHAL HAA=
e slainl, st 2Eg 2 o3t ZF AW ot =Ro] E A2 JgiHy ot

T3 QAR GAEF AXZZZ viAE Er FE2E9 JFE HES ZAFGo osAE =
£3 g dgde] AXTAHZE JAz=d we E3HA Ao wIFHT ol &
Fel BFAEANE AEEFES A AR G GHAEFT Maxoz ZAEae A
By 2 5% 7 FEHT A £3 FEAIARY A Svlee FE g4 wEH
RoZ BuE3 9lon DNA €4% JASe E345 23 Ha glo] Fojde e
EHE 7IgE 2 Uk o) o}F HeAH FAV BFEAE oy Zujde dded )
AEw, 18 297155359 245 7dEH T A

oo A AWE ule} o] golx UM FET v FEo] EAsY AAHAAM o
G 4% 715 UdEldTE Rl HITY AFEY AL BRI Yot o)} L% JFE
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Aske Aol e SHAE $Y} FHo2A oY H1 Y= ol olPY $
o) Quke Aol e Fasky e Aol odF NFH 44 B byt He F
o 4ol we YA NAITL 2B AH, SAFHE T eI: T ol
BAHFE B ) LP2E GAAA A GFFA AKAD £ Qo & JFAA
2EEE YYLE 45 NOT £ AN 7YY S AL £ dE Ao FAug 2 B
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Nutritional and Functional Properties of Rice

Tae Youl Ha
Rice research group Korea Food Research Institute

Rice(Oryza stiva L.) is a major cereal food providing nourishment to over half of the
world’s populations and was considered only as a source of energy. However, The recent
many researches have been made to suggest that rice may relate to prevention chronic
disease and health-promoting properties such as postprandial glucose response,
hypocholesterolemic effect and blood pressure-lowering effect

There has been numerous observation supporting that rice has hypocholesterolemic effect.
Rice, rice bran, rice bran oil and unsaponifiable matter of rice bran o0il reduced plasma
cholesterol in rat, hamster as well as human. Components of rice showing hypocholesterolemic
effect include dietary fiber(hemicellulose, phytic acid), protein, 7 -oryzanol, A -sitosterol, and
tocotrienols.

Crapo et al has been studied that the effect of various of starchy foods on the postprandial
blood glucose and insulin responses in healthy and diabetic humans. The results showed that
rice had lower blood glucose and insulin responses compared to potato, bread and dextrose.
Especially, in noninsulin-diabetic subjects, the postprandial blood glucose and insulin response
significantly lower compared to other carbohydrates such as potato, bread and dextrose. The
different physical forms in the same starch also produce the different postprandial glucose and
insulin responses.

In recent years, several studies have shown that some components of rice have potent
antioxidant activity against Fe®'-ascorbate induced lipid peroxidation in rat liver microsomal
membranes. Cell culture and animal studies have shown that components of rice have
inhibitory effect on the growth and proliferation of several types of human cancer cell. It was
also reported that the methanol extract of brown rice has antimutagenic activity against
various mutagens. In addition, the pepsine hydrolysate from rice protein is reported to inhibit
angiotensin converting enzyme activity. GABA (7 -aminobutyric acid) and GABA enriched

rice germ is also effective for lowering blood pressure and triglyceride levels.
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