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Comparison of Physicochemical Properties of Local Commercial Rice Brands

Ok Ja Choil, Won Yong JangZ, Chi Young Songz, Mi Young Lee2, and Ki Hoon Shim'

!Department of Food & Cooking Science, Sunchon National University
“Cuchen

ABSTRACT The study examined and compared the physicochemical and characteristics of various rice brand varieties
and private brand products on the market. The moisture content in the proximate composition of rice was 15.67 ~
17.03%, crude protein content was 5.73~6.30%, crude lipid content was 0.38~0.95%, and crude ash content was
0.23~0.56 %. Ilmi and Ilpum had high moisture content, whereas Gosihikkari and Hopyeong had high crude protein
content. In the Hunter’s color value of rice flour, L value was 96.76 ~97.27, a value was -1.63~-0.63, and b value
was 2.00~2.60. The WAI was 1.21~1.39, WSI was 0.63~0.93%, and amylose content was 14.63 ~20.86%, re-
spectively; Gosihikkari and IImi showed the lowest values. The X-ray diffraction patterns of rice flours of all varieties
showed an A shape. For the amylogram properties of rice flour, initial pasting temperature was 59.57 ~63.23°C, max-
imum viscosity was 569.00 ~718.67 B.U. (Brabender Units), breakdown was 303.00~423.67 B.U., and setback was
212.67~265.33 B.U.. For differential scanning calorimeter (DSC) of rice flour, onset temperature was 54.66~ 58.63°C,
peak temperature was 65.87 ~68.14°C, end temperature was 73.37~75.54°C, and enthalpy was 1.98~2.95 cal/g. The
rice varieties with high internal density and initial pasting temperature as well as low crude protein content, WAI,
amylose content, and setback can be classified as good. Gosihikkari in Gyeonggi Province, Ilmi and Hopyeong in
Jeollanam-do, and Samgwang in Chungcheongnam-do are among them.

Key words: local rice brand, rice varieties, amylose content, amylogram, DSC
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A A 8L, roll mill(HMF-100, Hanil Electric Co., Seoul,
Korea)& ©]-&3te] 23] mhafdk 5 40°C 11 %7]1(HB-502L,
Han Baek Co., Bucheon, Korea)ol| 4] :1z38} a1, Ax3H
A7VEE 100 mesh A& BN A B7FEE AFsto] Alm
2 AMg3FT

AOACH (8)el w2} 33}
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ME 23
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Hydrated sample wt.—Dry sample wt.
WAI (g/g)= — P Y samp

Dry sample wt.

WSI (%)= (Dry solid wt. recovered by evaporating
the supernatant/Dry sample wt.)>X100
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A7VF-e] ob 2 0 2 FheEe Williams 5-(10)9] H A o]
sto] pateith. B7h7S] 20 mg 100 mLe| v)2Ee}
Aol F3kar 0.5 N KOH €9 10 mLE 718k 583t Ao
28 B & S5FE 100 mL G838 v, 10 mL
#3lo] 0.1 N HCl 5 mLe} 82.= 894 05 mLE 7}l

_/,: 7]-0}04 50 mLZ xﬂlﬂ ‘5‘ A].Q_o]]}\-] 5H H]—i]
I t}8- spectrophotometer(optizen POP, Mecasys Co.,
Daejeon, Korea) 680 nmollA] S&FEE SAHd}to] opd 2 Q.
2~ ﬁ_zr‘“il"ﬁ o g_\:"_];i ]_mio < tﬂ—ak.o_ 74])\].5]_0:11:} o]_tﬂ
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A7Eo] AAAG-L X-4 - 7|(D-MAX-1200, Rigaku
Co., Ltd., Tokyo, Japan)E& A}&3}o] target: Cu-K,, fil-
ter: Ni, voltage: 35 KV, current: 15 mA, time constant:
1 sec, F.S.R: 1x10° cps 2702 3 W75 (26) 5~40°C
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tem, Duisburg, Germany)E AF&3F5] Medcalf$} Gilles
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E7)ol Y& 5 130°Coll A 1083 wukelt 8 7E &=
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Table 1. Proximate composition of local brand rice (Unit: %)
Samples Moisture Crude protein Crude lipid Crude ash
Gosihikkari 16.24+0.03" 5.73+£0.18 0.95+0.25" 0.42+0.00°
Chucheong 16.070.08° 6.04+0.22 0.88+0.23% 0.36+0.03"
Samgwang 15.73+0.20" 5.98+0.19 0.67+0.01 0.39+0.05"
Ilpum 16.31£0.04° 6.11+0.61 0.480.03°* 0.56+0.08"
Hopyeong 16.24+0.03° 5.85+0.24 0.64+0.02 0.41+0.01°
IImi 17.03+0.04" 6.28+0.31 0.38+0.07° 0.2340.05*
Imatssal 15.67+0.06" 6.30+0.88 0.41+0.03% 0.32+0.02°
All values are expressed as mean+SD.
Values in the same column with different letters are significantly different at P<0.05 by Duncan’s multiple range test.
Ltd., Waltham, MA, USA)ell ¢]3+ s8tqllery] #412 Do- TE A O o R s e F A Tk
novan 5(12)¢] ¥ we} 27FE2] 3.0 mgS aluminum HAZE dar, el e ko] A S ufg- g g
bathol] 0}1 7] 3m ¢} FFFE microsylinger® 7} o] = o2 U A Jrh13-15). Kwak 5 (5)el 9
ato] HEgh § 3023 WA vk AAEFFAAE A s SR e 15.5~16.5% WY olal, whd gkl
sked 30°Cell A 95°C7HA] 10°C/min =2 7H43ste] &4 7.0% PRl Ag-o wigro] 4%k Folghal shglon,
(endothermic) peakE& AT} ©] peakZH-H T3}/ A]- Moon 5(16)% =H& 9|3k #o] 8 ke 158%9S
=(onset temperature, To), &34 2% (peak temper- uw) HAolx vz shake Hug BE 6.4% o], uEFH
ature, Tp), &3++8 2% (conclusion temperature, Tc) % O 7 0%s 7|Fo R sttta gt B ATt A] &A%
& 3}l eky) (gelatinization enthalpy, AH)S T3}l th. B EZo| A du FFS AYEtal o E 5o S8 I
< 15.5~16.5% Ato| = Ul a, ©id e BE EE
SAXZ| ANAM 6.4% olstZ YEt Ao Bl= A FFo] 3
2% Az SPSS ZEIa#(Ver. 20.0 for Window, Aoz YEltT
IBM, New York, NY, USA)S o]-&3to] ddulx] kA
(ANOVA)2 2 BAIA Y skolom, /X0.05 FFll4 Dun- M
can’s multiple range test& A Al3te] A5 7he] fo Al A GH @ e A7LEe] Aeg £A%E 4= Table 2
Aol 5 A5k S g, W=l Lt A71% A8 7k E5 A7V
97.27% 7V¢ #9kaL, PB AlEe] A7H#7F 96.76 0% 71
Zut & nF worow, Als ol fol gk 2ko] 7k AT A Ql aghe
Latat A = A7) % aiAlsl7ke] #5 A7HE7F -0.63
YHEE o w2 7b #9kaL, PB Ao A7HEIE -1.630.%2 Hg
Ao BlE A deto] ANk RS £41% A I Table gkom, AlE Fhol] 9]t ZFol7t AT, BT bt
13 2o 8 g2 15.67~17.03%, =9 ek 573 AAEE A F5 27T 2.608.2 7Y =9ka, A7)
~6 30%, =AW dF2 0.38~0.95% 18]la 23§ & = aAE7H] HF5 BV 20002 7 wko | Alg
< 0.23~0.56% %t} & TS depd= dvn F5 2 Zrell f-o] gk zko] 7k Atk Park 5(2)2 5 T &
oANA 17.03%% 71 E8kar, &t E PB Aol 15.67 e gt 1&%1—1 54 ATtellA 1 Mﬂwﬂ T A7
P 7P tekow, A7 bl Fef gk Afol 7k QAAh ek L#k 38.77, b3k 6.34% Yewtal, 3 F5 27FF<
W gako] M= P vlE PB AlEC] 6.30%= 7 =9k, Lake 38.77, b#ke 6.000]% 01, Al FF ArLEe] Lk
A7 % wA S FHE] EE Aol 5.73%2 71 wekon AR
Zholl 213k 2ol ¢t Kim S(7)2] Aol A AHAME Table 2. Hunter’s color value of local brand rice flour
Ao e BAT & 33F0] galA 3§ aok% 6.72~ Samples L a b
755%% B ATRT A =4 e o A= 7k 49 Gosihikkari 97.27+0.12°  -0.63£0.14"  2.00+0.08°
. Chucheong  97.09+0.08°  -1.35+0.10"  2.41+0.03°
IS8 o= oJtly ol = [e=] A3 _‘5:'_01 | =% R
& A _]L Bt skl A doteh seletlt. Samgwang  97.10£0.04°  -1.52£0.00°  2.51+0.05°
A e A7IE A8 Tk FE Bl 0.95%E 7HE Tlpum 96.91£0.07°  -1.52+£0.08°  2.60+0.05°
FaL, AebeE Ay FF o] 0.38%= 7 wekor Hopyeong 96.96+0.04° -0.74+0.07° 2.13:&0.043
A E bl o8k Zpol7t Tt 25| R e AARE IImi 97.06+0.06 -1.16+0.07° 2.08+0.04
e sz : Imatssal 96.76+0.09"  -1.63+0.06"  2.42+0.03°
AEFW FF %ol 0.56%= 7Hg ki, depd s dny AL val 1 <D
- o values are expressed as mean+SD.
FE Zo] 0.23%= 7VE %™ Al 1hel ok 2ol 7t Values in the same column with different letters are significantly
AATH o] At Fodl A Hute] Y-S = 8de different at P<0.05 by Duncan’s multiple range test.
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< 40.03, b#k2 6.252 YElRHa 319 2 A Ao}
ZFol7F Yeb= ol A7 Alx FA A A2l mesh
zpolof] w2 Ao 7 FAE=H & A4+ 100 mesh A&

AF839 31, Park $(2)% 40 mesh A A} 83 & A8
ARSSFA 7] wiEolth, AV H A B o] =2 &
TMEAFE Lgke] =2 3ow 4 e, vAYArE

& A Abolel] 2 A FxEH HAE AeE avE Ue
FehE o] Ao] Ao] i Hrolx = o R = 4 9l
(17). Kim(18)9] %4 #F &S o] &3l 1243} 2] Al
e e PavtFe] 5448 B3 Aol A £ At}
AR 2o R Axd AVFRO] Lk 96.66, agte
-0.31, b#k 3.74% L3S 2 A9 FABIA AL, awkd
b#ke O okt o9 28 Aol AILFE A Fo) AR
= 719 T, w4 Sl A 3 2 2 A7) 59
zholell gk Aoz A7t

Mo &L

LEELRS Y 2SS
AP BAE A7Fe] SR ESASWAD B 583
AFWSDE E48 A7 Table 37 R} FEF5A 5
A ARSI N FAY ol wre] Zo F39A
gz AEE 2o ¢S4 Aow 223 )
2ol E3jo] of 715H el Fad A%

=
= =
= Aow deA Arh20,2]). FEFTATE 47%

AH FEol 1.39 g/g= 7HE %L, A7 % 1A 7
ol 1.21 g/g= 7P wokom A8 7holl 23 2o] 7k
ATHIKO0.05). T AT A7) YAt 27] 2 &
H Afe] Tl oA FA = som 84 EH9
¥} v e eh(22,23). FESEATE AR =W £E
°] 0.93%= 7H¢ kL, ATh o R AAEE dEH 5%
°] 0.86%, =% ¥ FFol 0.85%, Med: &34
%] 0.83%, PB Al¥o] 0.77%, Aehd®e dny 5
°] 0.73%, 7471% 3A3]7H] FF ] 0.63%2] =2 =2 e}

wom, Alg Zhl 2%k 2Fol7k AATH(XO0.05).

Table 3. Water absorption index and water solubility index of
local brand rice flours

Water absorption Water solubility

214 3 Ay}
= Table 49} 2t} A7% FHW FF°] 20.86%= 71
Eokal, A% aAE| T EFES 14.63%% 7HE ST
BANE FAW EFFT UFoR AAEE dEd FT5
18.48%, 9= 4H4H FFL 18.01%, Mefd® &3
EEL 17.79%, PB AFL 17.53% 28]al Aebd: )
W FEFS 14.98%9] =02 ob R Qo o] et
ol 2 o~ hako] 3l 7|E Y AFE A B Lee(24)
o] Aol A UrH FFLS 21.52%, Kwak 5(5)2] &9
A AEH FFS17.70%, FHH FFL 18.10%= YEFS:
k. Kim 5(7)9] Aol dFHW F52 17.59%, 349
FEZ0 17.73%% YEb L, Park $(2)9] Aol A 1A 8]

7He] FEL 24.69%, W FEL 24.00%, 2HEH FE
2 25.09%% YEFG O, Huh $(25)9 ATFelA dny
FE2 16.61%, £3W FF2 18.54%= YEST) o)<

o

o] e Exolojx opdZ o~ TEFo z1o]E KOl R
Al A, A A7), = Y A 717 5 o 7] 2]l
of W Apo] 2 AYZteTh, T AT} o 20 2 Tk Wik
I} Aol 7bg e @dlow deyA g, g ok
I opd g @ 2 ke Aulel Fof AuATE Qe AR
o5 Mo F3HE Welsta 271E FAAIIH, wEA
= A 57| wiEo]th(5,26). E3t, op U 7 0 4 SEko] S
T35 FNEE e dhekei A AL A3} FElo] "ol w| § 3l
Lol GEgS 1A A FAoA w2 dieA= B
AAAR AW 545 otshAl7E AoR®: duA vt
@7, & A7 Aol A i g ofd 2 o~ S
Hwgs wf A7)% a7k FE59 depd s s F
T wld eyl op 2 9 A~ ko] wrof Amyh £&
As Azt

Table 4. Amylose contents of local brand rice flours

Samples index (g/g) index (%) Samples Amylose contents (%)
Gosihikkari 1.21+0.01° 0.63+0.01" Gosihikkari 14.63+0.26"
Chucheong 1.39:!:0.012 0.93:&0.022 Chucheong 20.86+0.47°
Samgwang 1.34i0.02b O.85i0.03b Samgwang 18.01+0.13"
Ilpum 1.36+0.01 0.86+0.01 Ilpum 18.48+0.72°
Hopyeong 1.31£0.0 1; 0.83+0.02° Hopyeong 17.79+0.37>
[Imi 1.25+0.03° 0.73+0.02° IImi 14.98+0.65
Imatssal 1.29+0.03 0.77+0.02 Imatssal 17.53+0.42°

All values are expressed as mean+SD.
Values in the same column with different letters are significantly
different at P<0.05 by Duncan’s multiple range test.

All values are expressed as mean+SD.
Values in the same column with different letters are significantly
different at P<0.05 by Duncan’s multiple range test.



ofy

1340 EES TS

Imatssal

Imi

Hopyeong

Ilpum

Samgwang

Chucheong

Gosihikkari

—
h

20 2

h

30 35 40

th

10

Diffraction Angle (28)

Fig. 1. X-ray diffraction patterns of local brand rice flours.

(28,29). 47|% 31A38]7ke] %2 15.04°, 17.02°, 17.80°,
22.89°° 4 73 peakE B, AopdE o9 F5&
15.14°, 17.00°, 17.80°, 22.86°°|4] 73t peakE H 3o,
A= I F5L 15.06° 16.95°, 18.03°, 22.83°9
A 733 peakES HAT A= FAW FFLS 15.06°
17.02°, 18.00°, 22.92°01 4 73t peaks HS1, SHEE

g FE2 15.24°, 17.01°, 18.07°, 22.94°0| 4] gk
peakE Hom, FAEE dFH F5L 16.19° 17.06°,

18.02°, 22.83°¢]4] Zgk peakE R It} PB A% 15.16°,
17.06°, 18.05°, 23.04°°1 4 %3 peaks W ATh whebA
BE FE0 BV 4819 a, b7 el vEhd A =9E

el e amylose-lipid complexdl] 98l YER}E= 543k

Table 5. Amylogram properties of local brand rice flours

(20~29°)°l 2J3)] ofdZ Q.
2 Ao M= FF 3ol 33 2o)7

Bﬂ A7FEO] opd 2 e ofgt 3} A
= Table 59} Zt}. ofd 2 13Mof 93 3.3}
AR 24 o], BE A%, HLH Ao
A7V YA A7) eF B, vl gl Au ek
ol R o~ T T thde gl o3 FFS ®
gth(31,32). 7+ B7HRo] E3/iAl 25+ 59.57~63.23°C
R, depg= 3w FFo] 7P F%aL, PB AlFol
w AR Zhell {97k ztol 7} A Th SN L=
x = ]

]_
A Fol oJeld 4

[>
ot
ot
=9
2
jin

wme

O X el

B2

M

oo 1S e

lnt}
© 2

}ol' &)

ZoAl 29 “PZW}Z
BU.E 7}F &3k,
2 7Mg wgkom A

E A SRR AR

%o 718.67
=1 EFo] 569.00 B.U.
f& ako]7F Atk H A
o] 89.27°C& 714 =9}
23°C2 7H¢ W) 95
Els JM@EE 264.67~

o O{N'
12 N

T
U'tH :1((}} mg
01-N

oZioﬂo

3, A7 = aA
°Col A 1587k F73
295.00 B.U.E A=
A A FF0] 1Y shek

)
X
©
o
of
o

[e}

7} Atk 50°CE §7hgk Wy7bH

r
>

18.33~563.33
ol B3 1
ek H4

ALA]
i}ol Ql 7J8}dE(breakdown)L 3t g F dAd

choll ek AAda} 2 das Hole Ao 44 =

ul(25), debd = @MW FFo] 423.67 BU.E 7H¢ =%

3, AEE d¥F FFol 303.00 BU.R 74 WA YE

u iﬁé FEo A5 BEE AEJATE Dol Aol
3] =

= EO%?
A AE=dl(25,35) 757] IAB|7H] FFe] 212.67 B.U.

S Intial pasting ngimpm Temp. at Viscosity at 95°C Viscosoity at Breakdown: Setback:
amples temp. (°C) viscosity _maximum after 15 min. 50°C P—H C—H
) (B.U.): P viscosity (°C) (B.U.): H (B.U.): C

Gosihikkari ~ 61.70£0.26" 618.67+11.72°  87.23+0.47 265.33+5.03  418.33+£5.51"  353.0049.85°  212.6742.52°
Chucheong  60.80+0.40™ 662.00£1.73°  87.77+0.95 276.0042.65°  524.67+1.53° 386.00+4.00°  245.67+2.89"
Samgwang 63.20£0.87°  596.33+12.86°  87.87+0.68 264.6742.31°  498.00+£5.00° 332.00£10.39¢ 230.3323.21%
Ilpum 60.27+0.35%  569.00£10.44°  89.27+0.06 266.00+6.56  504.00£6.00° 303.00£12.53°  234.67+5.03°
Hopyeong 63.23+045"  718.67£4.167°  88.17+0.58 295.00£6.24"  563.33+5.13" 423.67+5.51°  265.33+2.31°
Tlmi 60.30+£0.40°  621.33+6.661°  88.13+0.38 268.00£3.46™  497.0043.61° 353.0049.85°  225.33+0.58°
Imatssal 59.574£0.64°  607.0049.002°  87.90+1.25 268.67+9.50  500.00£5.29° 338.67+15.31° 228.00+6.24%

All values are expressed as meantSD.

Values in the same column with different letters are significantly different at P<0.05 by Duncan’s multiple range test.
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Table 6. Differential scanning calorimeter (DSC) thermal properties of diverse rice species flours

Samples Onset temperature (°C) Peak temperature (°C) End temperature (°C) AH (cal/g)
Gosihikkari 57.68+0.28" 68.14+0.24" 75.54+0.24° 2.64+0.09°
Chucheong 55.63+0.27° 66.3120.09% 73.95+0.31° 2.24+0.21%
Samgwang 58.57+0.12° 68.020.20° 74.83+0.24° 2.59+0.11°
Ilpum 54.66+0.28° 66.37+0.35° 73.7240.43% 1.98+0.18°
Hopyeong 58.63+0.34" 67.09+0.29" 73.69+0.32% 2.95+0.07"
Imi 55.86+0.22° 67.08+0.18° 74.5240.18° 2.42+0.06™
Imatssal 54.76+0.19" 65.87+0.39" 73.37+0.15° 2.16+0.11%

All values are expressed as mean+SD.

Values in the same column with different letters are significantly different at P<0.05 by Duncan’s multiple range test.
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