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Physicochemical Properties of Rice Kernels Affected on Palatability
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ABSTRACT This study was investigated the relationship
between palatability and physicochemical properties of rice
kernels from two rice cultivars, including Gopumbyeo and
Palgongbyeo. Major fatty acids of rice were oleic (35% in
Gopum, 33.2% in Palgong, respectively) and linoleic acids
(42.9% in Gopumbyeo, 40.7% in Palgongbyeo, respectively).
There were significant differences in composition of amino
acids and content of sugar from non-starch polysaccharide
between two rice cultivars. However, no difference was
found in mineral contents between Gopumbyeo and Palgong-
byeo. In Rapid Visco Analyzer examination, pasting tem-
perature and breakdown of Gopumbyeo were lower than

those of Plagongbyeo. In X-ray diffraction patterns of starches ‘

separated from two rice cultivars, traditional A type and
there was no difference in crystalline of rice starch. We
could also obtain the results that Goupumbyeo, known to
have good eating quality, had higher palatability value than
Palgongbyeo.

Keywords  palatability, rice kernels, physicochemical

properties
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A AEE st YA AEtiete = HE Al
< NEEe B RA Ju] JHERE =47|(MC-90A,
Japan)E ©o]L3le] Wuj(10E=)E ZASIY Wn|E
food mixer(CM-MM3900, (Z)RJo]¥E)= B&)3ke] 100
mesh2 A A A H7IFE Azxsigod, & JPo2HE
odzke] X H(Yamanoto et al., 1973)0] olato] & ull-g- A
s 44 E‘—FA 3}c). A4 50 mM LiOH(lithium hydroxide)
of] AA] A7) 3 wkr}APER ZholA| isoamylalcohol, acetone,
ethylalcohol o] o T W A BHIS A AHA7
A& AAES 3k olF FUAA AzxT & 243t

04 gAlACIE o EWstHA ARE-SEGI

RIgpAr 5aq

ANEERE FE2XE  fH22Q2: 1, vv)E —7}—%%”“
2 A28l Folch et al (1957)<] ¥ o] o]3}e] z|dbAt
g8 FEolgth 228 AL Chung(1991)< lee et
al.(2004)2] W o w2} methyl ester3}t A]7] 3., GC-Mass
(GC : Hewlett-PackardA}2] HP 6890 series, Mass: JMS-
700, Japan)E AREEFO] A AWAF S BASAT &
A 2ASE columnd DB-225(30 m x 0.25 mm x 0.25
m), carrier gas+ He-& ARE-3}%) 3L, Injector temperaturet=
250C, column temperature:= 140°C for 2 min, 140~200C
(5°C/min), 200~220C(10°C/min), Flow rate= 1 ml/min,
injection %S 1 2 3o} BAEg Il A ukal SEkS peak
o] WAE AAsto] Al WEEE Vehy ol

g x4 2o

WAHARZHE tormamyl S| EAH o] A HHE
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% gas chromatography©l] olsf +4g9] dHaF 9 A& =4
£ BE431nt B4z AL GC-Mass(GC : Hewlett-Packard
AFe] HP 6890 series, Mass : JMS-700)Z4 column-& DB-
225(30 m x 0.25 mm x 0.25 gm), carrier gas= He2 A%
3}tk Injector temperaturet= 250°C, column temperature
+ 150°C for 2 min, 150~230°C(4°C/min), 230C for 10
min, Flow ratet= | m{/min, injection &F2 1 w2 3lo] B
A3} JE F- internal standardQ] allose?] %L 7|32
o2 o] peake] HHS ANFT AriHel MELR 1}
228 Pei=

wWu} 200 g& Grain Analyzer(FOSS Infratec 1241)0] &
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T AR el TOYOM9O series, Japan)of ¥n] 33 g& 3
gto] 80C 9 B2Eo] 1087 gt & Ah2ofA 387t
£ Sol3 o e 2SIk

ofo|4t B
715 XA 2E PITC(phenylisothiocyanate) & -J-=H3} A
71 ¥, HPLC 2 #4389

Al&H e ZXA(Rapid Visco Analyzer, Newport Co.,
Avstralia)E ARgsto] E71F Boloo] HxE 2}
RVA viscogram ©. 2 F.E]| initial pasting temperature, peak
viscosity, trough viscosity, final viscosityE 2zt 43¢t
HADPT A HAHEZ W FHE breakdown O Z 3} 0
HAETYE RVU(Rapid Visco Unit)E FEA|S} T

CE=

4 2Ye vEYgen A2 U 2 AN
(Scanning electron microscope, Hitachi S-4200, Japan)&
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B ATAAAS Botel ol 4 A Tk Al acid ) Aol 0.5~2%9) ¥l A5 GIekKwon
HAE EZ 4 Sk wgbo] 7 Stk B ofskskd B et al, 1996). & Ao linoleic acid®] ¢ iFE
AX = DA Seko 7% u|gk SEFEES 155~16.5%  (42.94%)0] T(40.69%)Et 2F7F k2 oleic acido]l
Helo] Aow oA i dvbH oz Wikt dybe] /A M= TE((35.02%)0] FF(33.18%)ET F2 vlEd B
%0 Wo| ZANE(Choi ef al, 1997)C.2 thil®l obl O} palmitic acido] Al TE(17.89%)0] T3(19.94%) %
2o WS E 4 oItk Fig 19 Uehile vioh o] © b s vhekalnh of oke] Aol AR £5 B
izl Skl A B(8.7%) 7t TEu(7.1%)ETt =gfo Lof| A linoleic acid, oleic acid7} AR AArS] 73%0)A¢
ofUEZA FE LEHW(17%)7F TFuI(15.6%) 2T 1.4% & AABHE w2 A 71U & 5 AsleH AAA
S RS, B B ol 52 B A% el i RS sG] GoIAE THD5%
2 o o] u9 whubsAl LAXT ST HAo] Holn o] WIT6.09%)ETH 3.45% BSTh 1 ol myristic,
= AR Holk Aoz d#A QtkChoi, 2002). £3F T palmitoleic, stearic, linolenic, arachidic, gadoleic acid®]| |
WY o2 o SR FFERRE ASH U AujHEs dhabe] 4% pEle] QYA F EFF AY Hed HleE
AEHTE 8442 A 22 SAE Ho TFHE 2 RolE UEUSIL:
R
g e ¥ =y
Xkt xd AEHYL Tyw o] HiAE R AES A% 23
wol QoA AW HRE PE U A AgE e i Table 20) vhehelch HlA SR hamnose, fucose,
2 2R B4 Hof 93 n|ABg 425l o= ribose, arabinose, xylose, allose = 0% F2|Elow, Fa
A ARsh 82lo) Uik AYAS 24 pamiie L glicose Al AA o 92%8 FHIIL Utk o
acid, oleic @ linoleic acid 5 328 x|WAte| 95% oAk HBo 225l glucose?} galactoseS A28}l internal
A8k 71 9ol linolenic acid, stearic acid, muyristic standard®] alloseZ 7]&Fo=2 H of 5ebg¢l arabinosef
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Fig. 1. Physicochemical properties of milled rice and palatability (Toyo value).
Table 1. Fatty acid composition of total lipids in milled rice varieties.
(unit : %)
. Fatty acid compositionf’
Variety
Cl4:0 Cl16:0 Cl6:1 C18:0 Cl8:1 C18:2 Cl18:3 Cc20:0 C20:1
Gopum 0.39 17.89 0.19 1.79 35.02 42.94 1.18 0.37 0.21
Palgong 0.79 19.94 0.16 2.74 33.18 40.69 1.69 0.44 0.37

Tfatty acids are expressed as the number of carbons

: number of double bonds
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xyloses= ILFB7F Z442F 11.46%2t 1.79%H o0 T3u=
Z}Zt 4.16%, 1.63%3itk. 1 9to] | -E thg7<l rhamnose
7b FH, T3 Zh2E 4.68%, 2.63%, fucose= Z+2} 9.07%,
3.31%321 ribose= ZFZF 1.94%, 0.24%E 2FX|5kaL 9iQlch

oto|ledt =M

AL oLt &4 H[Sf lysine, tryptophan, valine,
arginine 59| ofu|leAl 2AJo] LBl F B, 1997). &
T Ao Fd 14 ol 2AJH)(mol%)E aspartic

acid, glutamic acid 5°] =7 Uelton] &S Asp(18.92%)

£

E gislen K& oF 0.1%, Ca 0,01%, Mg 0.05% L}t
W

39,
T

M2 HEAO offt Wigel 53 S4
ASHAEAS o] 3ol Br10| 58} 549 ATHTable
Sy thedt 2tk BE7He] Fol7h tehton] EaAL

Table 3. Amino acid composition in milled rice varieties.
(unit : MOL %)

> Glu(18.59%) > Lys(9.99%) > Phe(8.92%) &9 =0t T Amino acid Goputn Palgong
: : : = =M Aspartic acid 18.92 12.72
Z3-2 Glu(16.71%) > Asp(12.72%) > Asn(11.15%) > Lys Glutamic acid 18.59 16.71
(10.26%) <=3t 53] aspartic acid> 1Fo] Ly} Asparagine 8.79 11.15
6.2%, glutamic acid+= 1.88% A Yelydch & oln|xAl Serine 4.39 6.22
of gt Hotu|ic it B8 TTH(28.42%)0] 1LE(26.55%) Glutamine 5.51 2.69
Hr 187% £ S BPon Doty 3 4 Glycine 421 >77
Al TAR22:9) lysine®] ZA4HIE Ao vlket vigg 1} Hisidine . 7
o Arginine 2.02 3.36
B ict Threonine 1.01 1.47
Alanine 6.74 9.19
njgras S Proline 2.61 2.90
K, Ca, Mg "l $oke BA4G A7 2% 7he) Ao Tyrosine 0.87 0.87
Valine 1.42 1.46
L . Methionine 0.69 0.85
Table 2. Sugar content of non-starch polysaccharide in varieties. Cystine 0.78 0.00
Variety Sugar Area (%) Isoleucine 0.97 0.73
Rhamnose 4.68 Leucine 1.32 1.15
Fucose 9.07 Phenylalanine 8.92 9.69
Gopum Ribose 1.94 Tryptophan 0.84 1.08
(TNSP) Arabinose 11.46 Lysine 9.99 10.26
Xylose 1.79 Total 100.00 100.00
Allose (Internal standard) 71.07 T.E.AA 26.55 28.42
Rhamnose 2.63
Fucose 3.31 Table 4. Mineral contents of milled rice varieties.
Palgong Ribose 0.24 (unit : %)
(TNSP) Arabinose 4.16 Variety K Ca Mg
Xylose 1.63 Gopum 0.10 0.01 0.05
Allose (Internal standard) 88.03 Palgong 0.11 0.01 0.05
Table S. Pasting properties of rice flours by rapid visco-analyzer.
Variety Pastin% Temp. Pasting Time Viscosity (RVU)'
(C) (min) Peak Trough Final Breakdown
Gopum 69.80 2.67 2703.00 1756.00 2821.00 947.00
Palgong 72.80 2.93 2622.00 1638.00 2724.00 984.00

TRapid Visco Unit
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Fig. 2. Scanning electron micrographs of cross-sectioning grains (x30, x1000).

A : Gopum, B : Palgong

Fig. 3. Scanning electron micrographs of cross-sectioning starchs (x10000).

A : Gopum, B : Palgong
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Fig. 4. X-ray diffractograms of rice starches.
A : Gopum, B : Palgong
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