J Korean Soc Food Sci Nutr
37(11), 1523 ~1528(2008)

HEREEDELEE
DOI: 10.3746/jk{n.2008.37.11.1523

= A & == =
=50 of tE A5 o|atstr £
- AL E —
1t 1 1 % 1 * =2 2 3 1 = 4
47215 - 2L - O[T - HMOtE - ZR57- & T - MMTT - ZME - T
'sETSY IHNYBE, SENEY T2 sUnie
SSEEH 0| 20| AXIHBHE, ‘SSHstD AZTetn

Physicochemical Characteristics of Sikhye (Korean Traditional
Rice Beverage) with Specialty Rice Varieties

Kee Jong Kiml*, Koan Sik Woo!, Jin Seok Lee!, Areum Chun!, Yoon Hee Choi?
Jin Songz, Sae Jung SuhS, Sun-Lim Kiml, and Heon Sang Jeong4

!National Institute of Crop Science, and “National Institute of Agricultural Science,
Rural Development Administration, Suwon, Gyeonggi 441-857, Korea
‘?Bioenergy Crop Research Center, Rural Development Administration, Jeonnam 534-833, Korea
4Dept. of Food Science and Technology, Chungbuk National University, Chungbuk 361-763, Korea

Abstract

This study was carried out to compare the physicochemical characteristics and sensory quality of Sikhye
(a Korean traditional rice beverage) prepared with specialty rice varieties. The results showed that Ilpum
had higher hulling recovery, milled/brown rice ratio, and milling recovery than Sulgaeng, Baegjinju, Baegjinju
1, and Dongjinchal. The alkali digestive value, protein content, and amylose contents of Sulgaeng were 6.3,
7.3% and 19.3%, respectively. The highest brix degree was 10.00°Bx in Baegjinju Sikhye. The turbidity
appeared at 0.4440, 0.4100, 0.3828, 0.3372, 0.1414 in Ilpum, Baegjinju, Baegjinju 1, Sulgaeng, and Dongjinchal
Sikhye, respectively. There were no significant differences in pH and maltose contents among the groups.
The highest L-value was 44.62 in Ilpum Sikhye. The a-value and b-value were -1.66~-0.70 and -9.18~-5.19,
respectively. Finally, the sensory evaluation results indicated that there were no significant differences in
appearance, aroma,andtaste between the groups, and the Sulgaeng Sikhye showed higher overall quality than

the Dongjinchal Sikhye as the control.
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48 V] 7I(THU-35A,
Satake Engineering Co., Tokyo, Japan)S ©]-&3}o] &1-3l
< el digt WESEZ EASHAT AW E (milled/brown
rice ratio)2 A g A8 0] 7](MCM-250, Satake Engineering
Co., Tokyo, Japan)E °]-&3ld dv|E 1082 =4S &
ke o) ks ALS-SE dul ol g RS2 EASHS
o™, A& (milling recovery)2 A& gol AWML F3}
of MiEgE FASATAT).

it
o

o

A ¥ & (hulling recovery) 434

Fm) 1 W Z=(1000 grain weight)& 3w 1,000
AS =Ast9 o™, A ZEZ 8] (length/width
ratio)+ Digital Caliper(CD-15CP, Mitsutoyo, Kanagawa,
Japan)E ol§3tel 4 B & 2R F AFAE ALY
7). A2 e o|3eha 54 5 )% (alkali di
gestive value)= 28 €278 % (1.4% KOH)o| A&t
o) Aol fHE Y ol FHeE Be ol Fu
A% VehlE 228 MASHoR W) 69< 14% KOH

of

A ANA - AAE - AR

£ 20 mLol| FA3ted 30°C FL7olA 24AIZF X F
T3 Fe F ¥ = (spreading) ¢} F7 = (clearing) & 1~7
THOE ZAEATA8). 989 AT FS Foss di-
gester 20202 Foss Kjeltec 2400 analyzer(Foss Tecator,
Huddinge, Sweden)E ©]-&3to] A3ttt old 2~ %
F oldZ o7t 9] YAFE S 20 BEAE AF

T

RiN
AA ARE AN EFRS G 5L ol g3
FURO -0 OE EFES NS Y gol FrEHE A

Ao o] FFE=E v A (Cary 3E, Varian Inc., Palo
Alto, CA, USA)E ©] &3} 620 nmoll A SA3IRoH, &
FF O F pure potato amylose(Sigma-Aldrich, St. Louis,
MO, USA)E ©]-&3td A &3t TH19).

Als]| M=
A AXE AT QAL UE TFY 10 ==
3L A7l 158 & A7IES ¥ol 12 23
al 33 & Al B2 e 33 FETE VIS
N5 4°Co] ALl 12413 WA F SIERhS FHete] 43
Azl AgedT A& FFEE 150 g& Foto 22
o} o

ol 53] A3 & 2087 JA sl 587 31
71l B 165 mLE H7bsted wh(
Yangsan, Korea) 2.2 Zuksla 4138 & 972 225 600

mLE A7kste] 60°CAN FEAA AslE Azt

ol

Mz==l Alse oty EM Y

s/t d5E AEe dE= F3tHS Adventec No.
2(Toyo Roshi Kaisha, Tokyo, Japan)Z %3t & Zd 3%
Al (Master-2T, Atago Co., Ltd., Tokyo, Japan)& &7 &}
‘BxZ EA1EF Y. Alxd 439 §== Ryu 5(20)9] ¥
ol wa} UV/Visible Spectrophotometer(Cary 3E, Varian
Inc., Palo Alto, CA, USA)E ©]&3}4 600 nmol| A T2 =
& 34339t pHE A#AE pH meter(Model 320,
Thermo Orion, Beverly, MA, USA)E o] &3l =434
o A 242 oAFHdE MR (Color-Eye 3100, Macheth,
New Windsor, NY, USA)E o]&3}d HYEE Y=
Lzx(lightness), M =9 =& YELNE agk(redness), 34
=9 AEE Yelf+= bik(vellowness) 22 YJERRATH?21).

2 FE2E Azxd A 72T FEFS Bae 5(22)9
WS HEslY 439 Y. A5 0.45 um syringe fil-
ter(Whatman International Ltd., Kent, UK)Z 33} ¢}
& HPLC(Waters, New Castle, DE, USA)Z #2139t}
X =52 = fructose, glucose, sucrose & maltose(Sigma-
Aldrich, St. Louis, MO, USA)ZE AF&3}4th. Supelcosil™
LC-NH; column(4.6 x 250 mm, Supelco Inc., Bellefonte,
PA, USA)S A}83}a RI detector® AE3¥ oM, olF
2+& acetonitrile?} waterE 75:25(v/v)Z 3F4] 1 mL/min
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o7 EPFUN FUFL 20 uLE 3+9] 33 wHE =3 213,192, 20.3, 20.2 2 223 g7 TR o] spg T,
At d7go] 2 EFF ol uls] =F o] XEetA| £t FEA I}
— AA Yehd Ao RAT(3). FEHE 7+ 1.83, 162,
rsa
163, 169 2 1.700.2 Yelsth dF, A7, 93F H3F1
)} Z 2 Al = 5 W= A= 1 =
2 FZ E»ii- Zﬂ‘}_% A& ol tsk TsAAE Ch01_0(23> 5 2 ExRo] T o|s18E B4 F Mo 539 B
o] B o3 FHE dd 20%WS gz AASATh or ) - ]
_ H gy E == 42159, 63,62, 66 2 5022 e
BT HAAL HHE gubr o g A3 Ao o] ALEEHE _ . .
[ L o ] __ WAF159F d78o] vl d 2 £x& BRI Kim 5(4)
£ SUAINE IEo sl A & 36l WL ISR g o) s 82, £, 302, 45D, BT,
Eo2oL0 L zew AR A% WL CAAL wey, enw 5759 2 v 2pARARE
7]§—l— —0“’] 30_|0ﬂ EHOH O]:Hl:]]j?’—]ﬁv——i E/\]O}%\q 26]??_]_' Z,;:]_J—L]' ﬂ%%ﬂqg %%a%‘ﬂ];—{_ 433; 7]_;8_ 17%7_“
SHXZ| U o} F A7 5608 714 e Aow Busty
247ke) Z7o)A Ao HolH EAEMS SAS = o B Aol AFER sX1E9 - 552 Hiaste] & AT
Z 7 (Statistical Analysis System, SAS version 9.1, of okzre] a7} AT YF, A, WS, WRF1E 9
SAS Tnstitute, Cary, NC, USA)Z o] §3}of Duncan®] ot & A& @ed e 242 54,73, 62, 68 8 5.9%=
TAGE AAEAT Ueht d780] 714 =8 Ao g eyt Kim $(4)9 4
TolAE ARSE Fue] dd FFo] 74~76%= 2]
Zn}p 9l pEt Ql Zpol & Holx] g Ao Z Hustr) otd2 A~ ke
= =< = _ i
WAl dEFF 47 189 ¢ 19.3%E YElt o HkzA
iz wo| =X EZo| 9 0|35y EY gl HRF} HIF1TE 9.1 B 115%=2 ebstar 32
2 AgolA Aslzd AL QF, A7, waF wn ) AT AEHA G Ae2 deEd
Flo g TEH 2] F3E =5, FASA H ol M== Also]| o|alata EA
S 588 ¥4 A% Table 134 2. 4F, 47, W3 U, 47, WAF, WAF1E 9 AP EFFUL A2
T, MAF1E 5 FAEE Ao mAYSYS dvnd Ad 2 Ao 2a7 SHNnA 2 NS =48 A
& 717k 826,804, 816, 816 W BLO%E UERtoH, ®Y gy gze) ynztoz MY ASton, YFT WAF1E 0}
2 935,907, 832, 919 2 92.0%, EHES 772, 730, 720, 45N 7k, MAZT} 5A)7F TR o] 5547ko] AEle Ao w
750 B 75.0%E Yeh dEBTE ARE, dNE 5 =4 E Uelgon, @ 98 & AMHoz oFzlo] mahale o]
EF 7 =2 AL ¢ F ST Ao =H 8L £, 4 28 B AMS H= Ao g YEluth A7 A 4X 7T
A, s, Az, A8 R 2N mE Aol gy eds Bysla 9Esh BelA dAgE A o &
ow w3 Agno] A nNE i el Aem, ol A7 FF2 vAEANT ABEA ] 7103
A AdE2 v 554H, $AZ A, &2 & Ao BHAY H7L waAAd A A T3 1A F
F 5ol 9FS wor, AuEe dAvle FHAE, A5 F FoME a2 FAA 7t 53 Ao2 Rusigle
7, wjole] @70l wel 2o dHA Joh(24). FEFE H(13), 7By x, gl gty ol g A%tato] a1 &
FUEA Tl B2EH, dag, A7) 5 ELIYE A o] PRI} XWaelA] ol @iy} wa] yE Ao
olgk AN &L TR Fo] BO%E 7M1 =4 YElRT o Rolgh MixE 2 wiAF]5 9] Fe- vuy = 4ZdE
£0] 97.6%, 780] 95.6% = YEIow ubAEA F£9] =g RPOL ol d 20 o] A7YRT) o} F3lA
WS g MR 1571 87.0 2 81.9% 2 WA UERsTh Ztol AA Yehd Aoz FEH o]de] AFda =A/E
AF, A7), wAFE MAF1s 9 FAE] APFLe 744 AL ARzl Yo F FEFS VXA e HAOZ Hol
Table 1. Milling characteristics, milled rice quality and physicochemical characteristics of rice varieties
Milling characteristics (%) Milled rice quality Physicochemical characteristics
Rice Hulling Milled/brown Milling Head rice 1000 grain Length/width Alkali digestive Protein Amylose
recovery rice ratio  recovery (%)  weight (g) ratio value contents (%) contents (%)
Ilpum 82,6 935" 77.2° 97.6° 21.3 1.83° 59 5.4¢ 189°
Sulgaeng 80.4° 90.7° 73.0° 95.6° 19.2¢ 1.62° 6.3" 7.3 19.3
Baegjinjuo  81.6° 88.21 72.0° 87.0° 20.3° 1.63 6.2 6.2° 9.1¢
Baegjinju 1~ 81.6° 91.9° 75.0° 81.9° 20.2¢ 1.69* 6.6 6.8 11.5°
Dongjinchal ~ 81.5° 92.0° 75.0° 98.0° 22.3° 1.70% 5.0 59° -

l)Any means in the same column followed by the same letter are not significantly (p<0.05) different by Duncan’s multiple range

test.
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Table 2. The brix degree, turbidity, pH and chromaticity (L-,
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of

A ANA - AAE - AR

FFo 2 289 pHE Table 29+ 2o] 4&FS
2187} 5528 @A YEhgen tE FEEL 570~579%
Fo] Al Aol7t fle A= Yeikth Al F9l 6%
2182 Hlwd (DA 593~687F Harsta] 2723
RoE Be $£35 Hole Ao = Vet

%ZOH w2 AFe] MeE A5 A Table 29} o]

T(L-value)E B Zo)A 24912 7}F e £35 B
04 7Hg FHS 202 YERI dFo= zﬂiv& 218 7}
44622 7+ WAL wo] mE Ao 2 VEgon old=z
Ea fﬂ’v'k<p<o 00D B=(p<0.01)$} ko] A#AAA 7} Y=

o2 Yehgtt A% (a-value) s R ZNA -0.70= 7}
FAZ RYa dFEoE Axd A&7} 16602
2 g 1—5— iﬁotq ol = 2~ F&H(p<0.001)3 &
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& (p<0.09) 7 = (p<005)9} =9 % %17417} AE AL
2 YEYT Kim 5(1)9] dFA Alas<d 289 43¢
L-valuex 32~63, a-valuex 2.0~4.6, b-valuex= 105~
1552 Hasle] B Aos zpol7) e Ao 2 vt
218 o] A5 (a-value) 9 FA = (b-value) e B84 F
P 24 A 0), A8 A2 vt Q71E 9 el o
et = W do] e AF QAVETHRY kol 7t
HFE 2o Aol JajAnta spHom, v JrRoe
A7bste QA7IE7HRe Fol Ao A & 4TS
Ao BI3FTH25).

Azd A9 FEd A4S HPLCE FR1g 2o
Table 37} 2t} #9492 glucosed} fructose= 28 <] wak
o #odsta A& /9 AlAg ©ube maltoseo] 71213k

=z 1

T

a-, and b-value) of sweet rice-drink Sikhye with rice varieties

Rice Brix degree (“Bx) Turbidity (OD at 600 nm) pH L a b

Iipum 8.43+0.20"? 0.44+0.12° 552+0.08" 44624690  -1.66+0.32° -825+0.27°
Sulgaeng 9.13+0.29 0.34+0.02" 5.70+0.06 3972+1.36°  -1.36+0.07° -7.69+0.18"
Baegjinju 10.00+0.18° 0.41+0.03" 5.78+0.01% 3093+1.13"  -151+0.06" -885+0.08"
Baegjinju 1 8.85+0.18" 0.38+£0.02" 5.77+0.03" 30.80+1.06"°  -151+0.07" -9.18+0.08°
Dongjinchal 9.07£0.41° 0.14+0.01¢ 5.79+0.01° 2491+092°  -0.70+£0.05° -5.19+0.34"

YEach value is mean+SD (n=3).

2)Any means in the same column followed by the same letter are not significantly (p<0.05) different by Duncan’s multiple range

test.

Table 3. The free sugar contents of sweet rice-drink Sikhye with rice varieties (g/100 mL)
Rice Fructose Glucose Sucrose Maltose Total
Iipum 0.156+0.142"% - 0.058+£0.028" 5.702+0.416° 6.017 +0.405"
Sulgaeng 0.067+0.052" 0.351£0.079" 1.293+0.448" 4.673+0.733" 5.942+0.764
Baegjinju 0.059+0.020" 0.343+0.035" 0.892+0.687" 6.269+0.682° 7.256+1.007%
Baegjinju 1 0.096+0.043™ 0.432+0.102 — 6.539+0.981° 7.408+0.934°
Dongjinchal 0.045+0.009" 0.277£0.019" — 5.959+0.663" 6.284+0.679"

YEach value is mean+SD (n=3).

2)Any means in the same column followed by the same letter are not significantly (p<0.05) different by Duncan’s multiple range

test.
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Table 4. Sensory evaluation of sweet rice-drink Sikhye with rice varieties

Rice Appearance Aroma Taste Overall quality
Iipum -0.15+1.19"% 0.20+0.40° -0.55+0.80" -0.70+0.71°
Sulgaeng -0.45+1.32 0.25+0.70° -0.05+1.02* 0.05+1.02°
Baegjinju -0.30£0.90 -0.05+0.59* -0.25+1.04* -0.25+0.99™
Baegjinju 1 -0.20+1.12° 0.00+0.32° ~0.70+0.95° -0.75+0.94°

YEach value is mean+SD (n=20).

2)Any means in the same column followed by the same letter are not significantly (p<0.05) different by Duncan’s multiple range

test.
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