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The Optimal Mixing Ratio for Omi-Galsu Concentrate Production

Eun-Sook Han' and Sook-Nyung Rho

Dept. of Food and Nutrition, Chung-Ang University, Ansung 72-1, Korea

Abstract

The primary objective of this study was to determine the optimal mixing ratio in preparing Omi-Galsu concentrate.
By varying the amounts of Omija extract, mung bean juice, and sugar in the concentrate mixture, we found that pH
increased with greater amounts of Omija extract and sugar. According to sensory evaluations, sugar and total free sugar
contents were highest when the mixing ratio was 1:1:20%(Omija extract, mung bean juice, and sugar respectively). This
ratio also presented the most attractive color and highest overall acceptability.
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S50tk QU AFEKEKS FARR AMEHE 2nR}
(Schizandra chinensis)e 2H ¥ (Magnoliaceae) 2 &R, <&
el e Tejd 23, Ao, 223, Ao, i oA BEE A
dohErld 5 1985). vl EF(ER), 3F(8R), 41
(g, SNV, SFRAHERT), SHEEINE), BA
@FEHTas 299, enAAte ARER), AAER), 4
& SRREE), N2E), ol Z&FIREH)C] e 2ol
T SROIHAIE T 199%). FAA euixke A}, 34, <, 4,
g 59 H2A4E et gol o]&H3on, e et Al
F(SNU- 398) &2 A &3, ¢ st 28, & 28, &
Ak} E3) Ho] A7H(0h HS 2001, Park & Han 2004, Lee SH
1998, Ji et al 2001, Jang et al 1996, Toda S et al 1988)7} &
2E 3 o, SAd euate] 7)F Adie] &gH 1 itk
2l AHEE ezt B3t AFRE Ve Adstde
o] &gt emiz} A& AL AT, erxH Az HAHI} A
T, emAt FEAL o] &3 A Alxd B AT, 2
H7leko| WE Demi-Glace 222 4t &3} {e)g 3k
4 #5H B4, ulat FEE0] AX 9 I Ao viA
P&, enzp FEAL Hrie MAY|e A FE 5
, G 5l M2 vzl e V)%
Axe] HE F FH A= IF
thKim GY 2002, Jung & Joo 2003, Kim & Chun 1990, Lyu
& Oh 2005, Kim HD 2004, Chong HS 1998, Chung & An
2002, Moon & Jang 2000)
QU (IBRIEANA AMESEE Z5(Phaseolus radiatus)
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FolthKim YS 1980). 559 A& 23t &
o] glen, 71§ HaFu FEoV FEZ AFAA F
5ol doka =R YUEIE 1611). 5= JEE, 5
UE, Y, H3E Fo gt bl ol dE
8 Fodlv LA 55F0] 2uidg] o 4=
S50 A% AP AT2E T At AR 2 53 A
T FF AL ol3Ed 54 9 A A, A w
T AE A9 3} §4 W3l 59 olhFql FF
st g A ga 4, B 55 9E o) & gt
Ao g £3lgl Tl A7 o] 2 E8A J)eA v, 55 ©
HAe] 7|¥ B #3 A7, HF i seRe) 24
o W& 54 Hlm, 5% $£3d & £& SXH(Kim &
Kim 1995, Choo & Rhe 1989, Choi & Oh 2001, Oh ef al
2003, Sohn ef al 1991, Min & Sohn 1988, Kim et al 2007,
Noh et al 2001) To| goH, HF] Uut BT 2] Fo) o
F A EE S5AE 2 4 54 33 A7) ek 9]
¢} Zo] ou|z}e} HFof BF A= HuHov, eujd
ol B AT E fle Aol wEA] B AP e =
AN olF 47 AESEQ uidae &4 9% 7)
ZARA W7} FEQF STF A7 wF v &S
23l ends dAE ARIN[ T, ol3Ety B4 Y
I #597t 298 uiRoE ou|ds Ao Az 3 )
3 H) &S golEsith
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1. A M=

< Agol A 2P 2L 20059 7S AEE
BN FEatd A2AIZ P[RS 23T AHRF ATt
ol 18AIZE FAAA AHA| o] HY A 23T, HFFS
200595 AUE FFT shrd AP EXF slEo| vt
oM 7 FFE 23T B SAIZ FHAIA "Ael 2 of
HA A2 2 FEAL AgE ARSI ArlEEs
&FC19 WA ABKPure Cane Sugar)S AM&-3tATh

2. Jél%g HlHd

1) 2o|Z AA 1z o|5tEE] 5o 24

LAt F2d7 5FF FEA05T 71 Az,
ZA(Soxhlet W), Z(Kjeldahl ¥HY), 234
33), 2HF 52 P FI2H(AOAC 1995), pH, +71

Rotol RAESEH

onA} F2A39) H5EEF2] pHE pH meter(Accumet model
20 pH meter, Fisher Scientific, Pittsburgh, PA, USA)YE AL
st} 233k

555 R714F 3 AR 50 goll F
4 50 mLE 7Fete] &3 &5, YA E2(8,000 rpm,
10 min)d}e] AL 35 5 UK-E 045 £m Membrane filter
9} Sep-pak Cis cartridge] E#A171 %, HPLC(Waters 510,
US.A)Z EA3IATHelZE T 2002).

) &= &4
onAt 2T 5559 FET FEA(Atago hand re-
fractometer, Japan)E AM&-3ld &3 3

(4) welg 24

0|z} FEA 5F| FET FFE AB 10 goll T
F4 50 mLE &3 &g 200 mLE 71 o, 14
&3] eSS TN F FHF 5 S0 mLE A
434tk 2 5 20 mLE ©] 208 $4] Column(Amberlite
IR-45B, 1x2.5 cm)ol] €A o2 BIAA 27| &Y 15
mL 7}1E W1 AF /&Y 5 mLE F7)d ¥ F o
719l Sep-pak CisS |32 0.22 pm Membrane filter2
o]Z}8 I HPLC(Waters 510, US.A)E EAI3l3it)

A

6y Mz 53

A} FE2AT HTFY A A9 A SHE]
o] 283 Colorimeter(Ultra Scan Pro. spectrocolorimeter, cell
7 10 mm, U.S.A)E AMH-3to] % =(Lightness, L), A%
(Redness, a: 3 M e+ & —=AT) B2 5 (Yellowness, b: 34
T+ o —HAE)E 2R, FAZHE | 7421 CIE
L'ab Color scaleZ A =S BA31Th o|u A}&-3 T3
F(Standard plate)2] L3t 97.70, agk2 —0.16, 18] 32 bFkS
-0.08°] Atk

A £ g-amylase®} amyloglucosidase &
o AE-E Falste] ABFE glucose@e] S 2
=5 5 mLE 3l pH 452 3 o}
ermamyl 1 mLE 718k &4 84 2%
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21 100ClA] 17 A ¥HS AlA ARS 13} Baflaidch
©] vk-g-Mofl amyloglucosidase 1 mLE H7}st] 55C water
bathol| A 30%7F T ¥HEA|A AEES glucose® AT 2
2 EAIA o] B3BE 20,000 pmOE 4TAA 1087 ¢
AEeete] FENE glucose B4 A2 0] 8814t Glu-
cose F&FE glucose assay kit(Sigma)S AH&-3ld AlE 1 mL
£ #H3 F, glucose assay reagent 2 mLE H7}sle] 37C
Water bathollA 3083t ¥Fg-Al7 o] ¥kg-old] 12 N H,SO,
2 mLE 7Kl ¥he-& F8A17) & spectrophotometer S
]88t 540 nmell A =739 th. Glucose 100 xg/mL &Y
o AMHor FE FHE FAslA glucose TF Aol
o] 8-3tl.2m, glucose ol 0.9(Starch-glucose 182} Mw/
stach MwE F3t] HE FFoz 11319 ti(Southgate,
D.A.T 1976).

2) HiE HI22 Heldt 2o/Z5o| 2o FHx

ZE|Me 712E QU ZH@EKEA)S W v]&S A
2 AAASA (AT 1827)0e euAs) HEE ol
THFAEAL, FFA NI F 20000004 20
A} 55F, FAR)Q ¥ &o] 1.5:122 Jeigth ulakA
Lut 22T H5F] H| &L 2T 9} du] APL vt
Ho= 151, 11, L1.52 391, A5 Wighe & 5%
1,000 goll & FANZ sl on|Z QoS Azslgho
o, Wl¥ B]-&-& Table 13 7t}

Omija

!

Washing

!

Soaking for 18 hrs. at 23°C in water

l ~— Filtering

Omija extract l
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(1) Sojz4 AYel Hzx

LRBSEHRIEK) o] Aze A8 520003
5] Bt A7E(1996)9] U FR dto] thadt 2o
Azt o

enzs Yo Az TE Whld on|a 2EAT =
, Ao i vles gl 93 UFsHes &
, B%(Gas top range, C1-153, Chul IN. 2004)°)] =&
| B RES HeRY JREHA0R AojFHA

29 603)/min) 2587 719G TH85Cx). ¥AT &4
171 A)817] A8t butane gasE 258 A3 Foj
sl om, Z4zte] Alge wuk A, B AlY], &8 A
he A3A BSiThFig. 1) A48 emZg dale 2T
Wiae] Basiy Algz AMS-3ITh
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Table 1. Omi-Galsu concentrate mixing ratios of various
amounts of Omija extract, mung bean juice and sugar

Omija extract:

1.5:1 1:1 1:1.5

Sugar(%)
15 oG" 1 0G 2 0G 3
20 0G 4 0G 5 0G 6
25 0G 7 0G 8 0G 9

sugar

Y OG: Omi - Galsu concentrate.

I Mung Bean |

l

Washing with peeling

Soak for Shrs. at 23T in water
l-‘— blending & filtering

‘ Mung bean juice

'

Mixing

l

Boiling for 25 mins. with stirring

!

Cooling at room temp.

!

L Omi-Galsu concentrate

Fig. 1. Procedure for the preparation of Omi-Galsu concentrate.
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3) biE Hlg S Talst 2ojzs Adel osfes £
o gy

QoudS falle] R AOAC WHoz FF3gon,
I LY ez AT

4) Higt 1|22 2|3t 20(Z5 gl s HAL

HE v AT AL FUS AT 89 1390 A, F
ul, @b, AAEQ V3% F9 du] #FAAE § Ao,
OG 3(1:1.5:15%)2 A9] 71357} vl Wk, OG 4(1.5:1:
20%)= Fu|9} Aluke] 71 F w7} Yekom, 0G 9(1:1.5:25%)
= A7 FudA e 7|25 E veEldn o) 35 F7)
ANE vige g A3 A8 627 0G 1(1.5:1:15%), OG 2
(1:1 :15%), OG 5(1:1:20%), OG 6(1:1.5:20%), OG 7(1.5:1:25%),
0OG 8(1:1:25%)°ll el AFHALE AAIBIATE B5AAL
ALk A g0l AA] T2 20z} FEA] Hedil Wy F
e, Hrt FES ov|As dde] A Fu|, dgb Aldt

=55, AAAQ 75 55 94 AR Hriskch

5) Atz 2| 2|

EE AL 33 ik 43% ¥, HIAXE AEI e,
AellA dojrl BE ZIR= SPSS Package 7.5(41<1F 2000)
£ o] &3l F4F BB, AnovaE ©] 831 p<0.05 F
ol 4] Duncan’ s multiple range testZ A 8le] Zt Al 571k
Frel AR Aol & HFdATh

BT

kl
ek

1. Q0|Z% B R ofstetE =4

on|Zs A A8 enR} FE2AF BEF o3}
A AE B4 A Table 29 2t} 23] B 18413
FRAANZ u|z FEAe =AY FFL 0.10%, 2T
< 020%2 FA =AU euA FE992] pHE 2.86°| 3,
712k citric acid, malic acid, succinic acid2 BAE|9o
™, citric acid 32 1.21%, malic acid 0.56%, succinic acid
0.34%3 . F=+ 3.35% Brix% 1L, 23S glucose, fruc-
tose, sucrose= T H 91 0™ glucose TEFHS 0.38%, fructose
0.36%, sucrose 0.004%$ Tt HEE 5421, AT 65.88,
FATE 22028 F248 g Aoz Yyt

23Ce] Bl SAIZF XA A2 55Fe 2A
0.10%, =HA 1.50%, 23] 0.30%, =2 0.01%, A&
< 0.52%J). HFF9] pHE 5.949 3L §7]AH- citric acid
9} succinic acidZ % 2™, citric acid TS 0.143%,
succinic acid= 0.103% Itk @=E 1.97% Brix B9 ¥ 1,

=& Robrlot RARSREH

Table 2. Chemical composition of the Omija extract and
the mung bean juice

Contents(%)
Composition
Omija extract Mung bean juice

Fat 0.10+0.14"  0.10 0.10"
Protein 0.20+0.10 1.50 +0.10
Ash 0.00+0.00 0.30 +0.01
Fiber 0.00+0.00 0.01 +0.00
Starch Not tested 0.52 +0.02
pH 2.86+0.14 5.94 +0.06
Sugar contents 3.3540.21 1.97 £0.01

Citric acid 1.21+0.01 0.143+0.000
Organic Malic acid 0.560.00 ND?

acid

Succinic acid 0.34+0.01 0.103+0.006

Glucose 0.38+0.00 0.012+0.001
Free sugar o tose 036£0.00  0.012£0.000

contents

Sucrose 0.004£0.00 0.001+0.000

L 54.21%0.02 81.44°+0.01
Color values a 65.88+0.01 —2.03°0.02

b 22.22+0.02 10.40+0.02

Y Mean + standard deviation.
2 ND: not detected.

#2822 glucose$} fructose, sucroseZ EAH A 2H glucose
2} fructose TS 0.012%% 3L, sucrose= 0.001%G 0 B
= 8144, AMTE -203, T 1040202 AL U
o2 e

20z} FE2AT S2F dut HES v|wstd AN
FHFE FFo2 BAHJL, S5F0] Lux FEIR
FENA L 1.30%, Z3% 030%, 2AFE 0.01% ¥ B
Ao ZAEAT

o

K

=l

2. HiEt BB S TalEt 2024 A2 olsiEH 4

oulR} 2R =5F, Age] Wi vI&E geiste] A
23 or|Z4 Q9] o)seta 54E golr] glald ¢
2 pH, #7123, 3=, 427 2 A% 52 23550

=

1) T&

|} 23 H5F, AR W vl&S 2dld A
Zg ouZ4 Aoe] FF TR 56.45~69.40% Hll 3

on, ¥4 A Table 33 2ok F8 FFS 0G 8(1:
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Table 3. Moisture contents of Omi-Galsu concentrate
made with various mixing ratios of Omija extract, mung

onzs Qo Aze A WG ¥E 33

Table 4. pH of Omi-Galsu concentrate made with va-
rious mixing ratios of Omija extract, mung bean juice and

bean juice and sugar (Unit:%) sugar (Unit:%)
Sugar Omija extract : Mung bean juice Sugar Omija extract : Mung bean juice |
(%) 1.5:1 1:1 1:1.5 Fralue (%6) 1.5:1 1:1 1:1.5 Frvalue
15 %69.40£0.07° *67.05+0.02° “69.00:0.07° 948.07"" 15 *3.1420.02° #3.23£0.03° 73.34+0.02° 401.33""
20 P64.05£0.12° B57.30+0.07° P63.25£0.14° 325467 20 P3.09£0.05° P3.18+0.04° %335+0.01° 69733
25 ©61.50+0.07" ©56.45+0.01° ©60.1 +0.06° 4066.87"" 25 PB3.08+0.04° ©3.10£0.03° B3.29+0.04* 53733

F-value 9707.77 4079530  4073.17"" F-value 41337 1727 41337

™ p<0.001. " p<001, " p<0.001.

Means with the same letter are not significantly different(p<0.05).

47¢ Means Duncan's multiple range test of difference in the ratio
of sugar(column).

*7° Means Duncan's multiple range test of difference in the ratio
of Omija extract to mung bean juice(row).

1:25%)°] 56.45%2 71 A1, 0G 1(1.5:1:15%)°] 69.40%
2 7P B3Itk A" BE 15, 20, 25%2 W, Qu|R} 2o}
=FE gl me evds 499 F¥ FIFL 151>
115> 1:18) €22 FA Jehd A& 7kl 5229 o]
7t 92 THp<0.001). Wk $LE e vl Lo E 9wz}
FEAY v &0l 2EFF T TP B2 2oz Yehit
o} olRAL Ao S 3 7MEEA pH 4 ol3lelA 7k5
B3l whgo] dojutm, AR BAE 23 o 3L ExE »
Mol 7 He Ao enzdy o] zejuyd] ne W
2 AT (EE S 2003). 29 FE2AH HEFo] 1S
L L1, 115 H&d o, 4% v & we on|zds g
TE FF2 15%>20%>25% €22 FA Ueht U
LR F2AT 5FF vl E A vl &) ¥
TF T8 TFE 93 oz Bithp<0.001). LHZSF A
49 +E FF2 ula FE5U49 HTF H|go] 1:1Y o

S A Hgo] F71E4E PolRo

2) pH

Lo Zg o] pHE 3.08~3.35 WY glglen, B4
ZAZ= Table 49+ 2t}

2wz ddo] pHE 0G 7(1.5:1:25%)°] 3.082 717 ¥
3, OG 6(1:1.5:20%)°] 3.35% 7} =it A v go)
15,20, 25% & W, WA} FE2AD} HEF v)gol O &
)z A pHE 1:1.5>1:1>1.5:1>9 €02 =4
Bht AlE Zhell f9 291 Aol 7} A THp<0.001). L¥]A} 3
293 5FF0] 1.5:1 ¥ &Y o, A v &) 2 on|Z
T 249 pHE 15% >20% =25% TO.2 E};I(p<0.01),
L&A E 15% > 20% > 25%2] 0] 120 (p<0.001),

Means with the same letter are not significantly different(p<

0.05).

A7C Means Duncan's multiple range test of difference in the ra-
tio of sugar(column).

"¢ Means Duncan's multiple range test of difference in the ratio
of Omija extract to mung bean juice(row).

LL5H &M= 15% =20% > 25%c 02 B4 Uehgthp<
0.01). wetA ez} FEAT} o] v &o] &= pH
© W03, 5559 HEo] #2545 pHE 52 o2 Y
Ebtct

u s A9 pHE 3.08~3.3582 JeER} AeS @5
TS o] 3.5~4.0(2AZ 5 2002)Q) A vlwE u A
B} oz wsir)

3) 77Iet

Qu)zk el 7)1k citric acid, malic acid, succinic
acid2 A1, citric acid 32 0.55~1.09%, malic acid
0.27~0.54%, succinic acid= 0.14~0.31%, & #7714 &
0.99~1.89% el Uem, ¥4 A= Table 59 2}

Lz A9 citric acid T OG 6(1:1.5:20%)°] 0.55%
2 7P @9ka, 0G 4(1.5 :1:20%) 1.09%2 78 =5k
A" H]go] 15, 20, 25%% W, QU FEYY HFFe
H-go] W2 9|z citric acid FHFS U]z} FEH9)
H&o| 5575 o822 H3}er(p<0.001), RS 2
]z} FEN9] citric acid o] 1.21%2 5559 0.173%
Ho} &) wiolch Qnat FEAF BE5Ee] H)go] 1.5:1
d wf), g v &) W e AN citric acid TS
o2l Aozt YA, 1:1 HIEAAE 15% =25% > 20%
TOR2 FOoM(p<0.001), 1:1.5 ¥]&Y W& 15%>25% >
20%c o2 A WEht AL Zelrt AATHp<0.001).
- ouZs A9 malic acid FFEE OG 6(1:1.5:20%)°]
027%2 7 Bkl 0G 7 (1.5:1:25%)2 0.54%% 714 =
Fig=d
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Table 5. Organic acid contents of Omi-Galsu concentrate made with various mixing ratios of Omija extract, mung bean

juice and sugar (Unit:%)
Organic acid Sugar(%) Omija extract : Mung bean juice F-value
1.5:1 1:1 1:1.5
15 1.06*£0.00 £1.01%£0.01 40.83°+£0.00 297177
o 20 1.09%£0.06 £0.88°+0.01 €0.55°+0.01 13702
Citrie aaid 25 1.02°£0.05 £1.04°+£0.01 50.65"+0.00 113.49™
F-value 1.48%° 148.177 80533
15 0.47°+0.01 4B0.48%£0.00 40.39"+0.03 13"
o 20 0.52%£0.03 $0.45°+0.01 $0.27°+0.01 114.50""
Malic acid 25 0.54+0.00 40.51°£0.00 50.32°0.01 217"
F-value 6.62"° 36" 2243
15 50.19 +0.00 50.210.00 40.21 +0.01 5.33%8
20 #0.28°+0.01 £40.26+0.00 480.17°+0.00 137.33™
Succinic acid
25 £0.31%£0.03 40.30°+0.01 50.14°0.00 62.72"
F-value 27.72 81.33" 49.33"
15 1.72%40.01 B1.70%£0.01 £1.43°+0.04 98.82"
Total orgamic 20 1.890.08 ©1.59"£0.01 €0.99°£0.01 204317
acid 25 1.87+0.08 A1.85%0.01 51.11°%0.01 17406
F-value 3.96"% 217 213307
T p<0.05, T p<0.01, " p<0.001, ™ Not significant.

Means with the same letter are not significantly different(p<0.05).

A7C Means Duncan's multiple range test of difference in the ratio of sugar(column).
"¢ Means Duncan's multiple range test of difference in the ratio of Omija extract to mung bean juice (row).

AR HlEo] 15, 20, 25%Y W, 20|A} &N HFE
B &ol] W& Qu)Z4o] malic acid FHL Q1A F29
v &o] 2248 fodo g EEH(p<0.05), oA 5
Fol 9= malic acid7} 292} FZ2H & 0.56% Yo
LRt FENA] Blgo] ¥4 E malic acid TFFe =&
o=z EMFA.

LH|2} FZA7} H5F ¥]go] 1.5:1Y w), A& vj&d o}
€ malic acid &2 A|E7t 80 o7} gllx, 1:1
H-&olM = A & 25%2] Al87} 20%9] Al RT) foA
02 F}om(p<0.01), 1:1.5 Bl&AE A v & 15%3] &
24 A A9] malic acid o] 20%2} 25%2] A B KT} &
oA o2 FIThp<0.05).

2024 LN succinic acid 3L 0G 9(1:1.5:25%)7}
0.14%= 7P Y9k, 0G 7(1.5:1:25%)2 031%= 7P A
YERsTH

a5 ulgo] 20, 25% o, QM)A BT H5F v]g

o o

s

o] WZ succinic acid TEL 2|2} FEMo] H]8o] =&
FE f938o g2 EdE|(p<0.01), °]AL 20|z} FEA9)
succinic acid 3] 0.34% 2 FF59] 0.136% Et} &7] 1
Folt},

oz} FEoy HEFo| v o] 1.5:13 1:1Y o), succinic
acid $rEFe A8 H]-& 20%9} 25%2] Qv dg Aol 15%9]
N8RBT foA o E3a(p<0.05), 1:1.5 B] & A-$ole
Ae} B8 15%2] 187} 20, 25%2] Q02 AY R} succinic
acid §Hgo] oA 2 EUthp<0.01).

eudg o) F {714t T 0G 6(1:1.5:20%)°] 0.99
%E 71 29I 0G 4(1.5:1: 20%)E 1.89%=2 7F A |
ERgtT.

Aer b)) 15, 20, 25%Y o, F F714F FFe enAt
FE99] Hgo| EETE FYHE FUTHp<0.01).

LrR} &R H5F vl 1.5:18 o, A% HE&
o Mg ov|Zs fdo F {UI4t T 7222 Aolt
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Ao}, 1:1 H &= 25% > 15% > 20% 02 E9tq
(@<0.001), 1:1.5 B &N E 15% >25% > 20% SO 2 -89
Ao EUThp<0.001).

7130 A S @EEREH2A WA Q) JRo|n, e 7t
g 23004 dta FuE FANE 9L s, 9n)
g A9 {714t L citric acid7t 7Y BT, TR
2. malic acid$} succinic acid =22 9P|z Qo] A
U RS € F AT euds ] E 571240 pHo}
o] #AE B3, F #7144k onjz} 299 ulgo]
ESTE Fako] ¥3%1, pHE WolALh

4) et

LuZs Aol FEE 19.10~34.00% Hol giglem,
4 2= Table 63} 20} o024 9l 3T & OG 3
(1:1.5:15%)°] 19.10%= 71 23k, OG 8(1:1:25%)°] 34.0
%2 7P 3T AR ¥go] 15, 20, 25% U o, oWz}
F2d7} 555 v &0 12 ov|Zg Yoo P e 1>
1L5:1>1:1.59 €22 4 Yehy, %94l zto)7t 9l
2H(p<0.001), 272} FZ2AT HTF Hgo] 1119 w, T
=7t AlY Esith

Luzt FEd Z2F ¥)go] 150, 111, 1:1.5Y m), A
g Hlgod WE enAg dde] PFr= 25%>20%> 15%
TOoE AR M &o| Z) wat fH oz =A Vel
tHp<0.001).

Shin KD(1996)2] 7oA A=z} E3(1:1) EFE] &
713 A7 F, 3ol e, 714G Balga) Asle
5] 140T HF3jA sleldslso] vjgMoz =5 A
3= AstEo] AT TEGT o] HH 7oy} @
A =, Ad An s 85~95%7F Hvia B st

e 2 AFoME eujds Ao A2A] 2 S

20|24 Qo Aze) HA g Vg 35

GgFo] A& 85129 LEA Ze)etHLt

5) welgt

ondg Aol F2|F-E glucose, fructose, sucrose® &
A3 glucose T2 3.34~8.56%, fructose 3.32~8.72%,
sucrose 8.38~14.93%, 3 2|3 FHE 16.99~30.87% HH
o ANew, 4 A= Table 73 2t

Lm < AN glucose TH-E OG 1(1.5:1:15%)°] 3.34%
2 78 W¥k3, 0G 7(1.5:1: 25%)< 8.56%=2 71 =gkl
A H 8] 15%Y W, evat FEA9 K55 v S u}
£ glucose FFLS 1:1>1:1.5>1.5:19] 02 B0 A=
vl &0] 20%Y W& 1.5:1>1:1>1:1.5 o] on] Ae u)
0] 25% € W& 1.5:1=1:1>1:15 &£22 =4 Jeh} ¢
9| &) ztol7b YATHp<0.001). 1|2} FEHT} HE=o
H &0l 1.5:1, 111, 1:1.5¢ o], 2724 A9 glucose &
< A% HEo] 2TE fYFoR E3rHp<0.001).
P Ul A zzo AR Qu)A} FZ9 ) glucose T
2 038%E 552 0.013%Ec}) grako] £ AE n}
o8 ouat FEH Y& glucose THFHS] HAE M)

A8, on|a; 207 drro vl go] FU1EdFE o
125 949 glucose FFE F3kou, A8 Hl&o| 15%Y
He WA F2A7 555 v ol 1119 2u|d<s Yoo
glucose §o| 1.5:18) A|gHT} =gk}

Pz QA9 fructose THS OG 1(1.5:1:15%)°] 3.32%
2 718 93ka, 0G 8(1:1: 25%)8 8.72%2 71 =9tch A
& HEo] 15%Y W), ev|z} FE2dy) 55 v B2 o
vz AN fructoseTHS 1:1>1.5:1=1:1.5 £ 7 =9}
I, A" R 20%Y WE 1.5:1>1:1> 1:1.5 £o]gon, He
H-go] 25%Y e 1.5:1=1:1>1:1.5 £22 fructose 3
o] A veht f22<l xpol7} AT p<0.001). L]} 3=

0 oft
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Table 6. Sugar contents of Omi-Galsu concentrate made with various mixing ratios of Omija extract, mung bean juice

and sugar (Unit:% Brix)
Omija extract : Mung bean juice
Sugar(%) F-value
1.5:1 1:15
15 €20.00£0.06" €21.50+0.05 €19.10+0.04° 58800
20 $26.60+0.05 $32.00+0.07° 526.00+0.02° 436800
25 £29.10+0.03° 434.00+0.06" £29.00£0.03° 326800
F-value 88413333™" 1803333.30™ 1030800
™ p<0.001.

Means with the same letter are not significantly different(p<0.05).

A7¢ Means Duncan's multiple range test of difference in the ratio of sugar(column).

a~c

Means Duncan's multiple range test of difference in the ratio of Omija extract to mung bean juice(row).
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23 HEFe] H-go] 151, 1:1, 1:11.59 o, ev|jz4 ¢
Aol fructose TFFE AH v 80| FEFE FoFo = =gk
Thp<0.001). 27z YA Aol AFEE Qu)a} 290
fructose FF 036% = FFF 0012%Htt o] &
AHE vt o g ou|At &9 ¥ & fructose T B
AE va EA319, en|A FE83 Ao v)go] Zr1ed
FE fructose TS Ehor} A v go] 15%Y W 9
|z} FENT} =22 ]G] 1:1¢) a5 DAY fructose
FgFol 1.5:13 1:1.59) AlgR} E9krh

Sucrose= 4ol 2J3] 4A| glucose$} fructose 2 7} £
=, ATt 2545 o] ¥hgo] A dojdul(FH S 2003).
A v &o] 3718l ulet eu]d< YN glucose} fruc-
tose FFE TN, A ¥)& 20~25% M oAl
FZ2de] Bl&o] FSFE glucosed} fructose THS &/
Yeht A Zkpele] A9E 4 4 AATh wEb eu|gs
LA A8 vlgo] 15%Y Wt} 20%2} 25%°14 A+ 7}

rok
rlo
Hr

Robrlob &AHR e

2 7P 2ka, 0G 9(1:1.5 25%)E 14.93% 2.2 718 &3k
o A% vleo] 15% W, vt FEAF F55 vl&el o
=
=
3t
o

A

P24 AN sucrose FHFS 1.5:1>1:1.5> 111 £2=2

ki, A% g 20%9F 25% Y WE 115> 11>15:1 ¢

2 A et 7940 Aol7b AATHp<0.001).

20z} 22 555 v o] 1.5:1¢ W, % v]&

Z sucrose SFFE 15% > 20% =25%C.8 &9k 1:13}
1:1.5 B &M E 25% > 20% > 15%c o2 =4 Yeht f2)
Al 2ol 7t AATHp<0.001).

2R} FZH9] sucrose TS 0.004%, FFF= 0.001%
2 grepo] Apol7} o} A%OE UERGOW, oH|at £
H) &3} sucrose THIL] FAE vlm BAs1H, A° H]Eol
15%%Y W enat 59 v|&o] ES55 2v|HdF 99
¢ sucrose $F ¥R, AR ¥l 20%} 25%Y W=

Table 7. Free sugar contents of Omi-Galsu concentrate made with various mixing ratios of Omija extract, mung bean

juice and sugar (Unit:%)
Sugar Omija extract : Mung bean juice
Free sugar o F-value
(o) 1.5:1 1:1 1:1.5
15 €3.34°£0.01 €4.49+0.01 €3.45°40.08 321.39™
20 B7.33%40.04 54.8440.03 B4.55%0.06 2469.76""
Glucose A . r
25 48 56%+0.01 48.52%+0.06 5.63%£0.03 4175.05
F-value 2176437 7394.98™ 636.77""
15 ©3.32°£0.00 €4.44°40.10 ©3.48°+0.04 190.08™
20 B7.30%40.08 B4.82°%+0.01 B4.51°£0.06 122268
Fructose A ..
25 48.60%:0.13 48 72%+0.04 5.57°+0.04 996.35
F-value 194036 2853.63" 918.44™"
15 £10.83%£0.04 9 39°40.06 ©10.06°£0.07 311.54™
20 B3.38%£0.04 $13.37°%+0.01 $13.76°+0.03 1750.40™
Sucrose o
25 Bg 56°+0.13 413.63°£0.18 414.93%40.03 1358.25
F-value 517.73° 1055.90”° 5875.12""
15 €17.49°10.03 ©18.32%40.16 €16.99%:0.20 40.43"
Total free 20 $23.01%0.17 523.03%+0.34 $22.82°+0.15 17.12°
sugar 25 425.72°+0.01 430.87°+0.19 426.13%:0.04 1305.16™
F-value 3548.727" 1483.60"" 2050.19™
T p<0.05, " p<001, ™ p<0.00l.

Means with the same letter are not significantly different(p<0.05).

A7€ Means Duncan's multiple range test of difference in the ratio of sugar(column). _
"¢ Means Duncan's multiple range test of difference in the ratio of Omija extract to mung bean juice(row).
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omz} FZd v go] HLFE sucrose TTFE Wik

Lrlds 49 & fo9 FFL 0G 3(1:1.5:15%)°]
16.99%E. 71 23%a1, OG 8(1: 1:25%)2 30.87%2 7} =
Skt A v go] 15%Y u, 91|} F&d7} BT H|g
o me enzs AN F FEFL 1:1>15:1>1:1.59) &
2.2 FUAE<0.01), A% ¥ & 20%Y W= 151=1:1>1:
1.59] €22 Eom(p<0.05), 25%Yd W& 1:1>1:1.5>
15:19] o2 FA VERE #9291 }o)7} 92th(p<0.001).
LuA} FE2AF HEF v Lol 151, 11, 1:1.5Y o, &
Frele e Aw bl go] 25%%) A 871 golRoE =9k
tH(p<0.001).

ovda Ao F fog
F2TE 2ol eviAl 3297 %550 v go] 1119

o 7bE &Sk

6) A% (Color Value)

QrZ4 o] HX(Lightness, L) 32.07~46.03, 24
=(Redness, a)« 12.12~14.78, B =(Yellowness, by 2.12
~4218 9l Iglen, B4 A= Table 87 2uh

v Zs Aol MRt 0G 7(1.5:1:25%)°] 32.07% 713
2331, OG 3(1:1.5:15%)°] 46.032.2 744 =gt} ou)z

onZs A Az HA Wg Hg 37

T A AFEE v FEH] PEE 542101, HF
F°] 80.80°.2 2659 U] ®orma U A v] oA
SFFY HlEo] 255 o] B Ao ey,

Lee & Cho(1996)9] d7ollA enjxjAe] LI(FE)L =
FRAEY o] M weEk AR e Ao Busd, B
AdH ¥FE & 5 AUATH

Len|Zds dae] HAMT = 0G 3(1:1.5:15%)°] 12.122 7}
Z; S9xal, 0G 1(1.5:1:15%)2 14.78 2 7P =9t A s
© At 29 vlEo] HE4E w93, A" HjEo] ¥
=55 ettt

Yang et al(1982)2] ATolA &S Hrlet tEAlobd
(anthocyanin)®| ¥3ll £57} Wepzivla sle] Abo)] kg A Q)
LEAlbI L G AFYe] Sl Aoz Yehgnh

Hong er al(2004)2 2V|2} 25 H7/t SF2E A 24|,
LUAE FE A7t Tt FUH vl HEE 24as)
AL AT = Wl 2 S Jeldtn Raslo, 2
T A3t fABEA T

onzdd o] FATE= 0G 4(1.5:1:20%) 2.122 7}
2%, OG 3(1:1.5:15%)°] 4212 7FF &9t s =
S55Y ¥&o] BEFF 53, 489 H)8o] YeFE
P} Eoheh

Table 8. Color values of Omi-Galsu concentrate made with various mixing ratios of Omija extract, mung bean juice

and sugar
Omija extract : Mung bean juice
Color Sugar(%) F-value
1.5:1 1:1 1:15
15 #32.66°40.08 437.59°+0.03 446.03*0.06 1828636 "
20 432.82°+0.02 $36.77°+0.01 544.20%£0.07 1335412
- 25 €32.07°+0.04 36.54°+0.0 43.90*+0.05 142732930
F-value 624133 12185.33"" 531727
15 £14.78*+0.06 *14.34°+0.07 €12.12°£0.04 81317.33™
20 514.10%0.02 513.23%+0.03 *13.16°£0.02 10969.33""
i 25 ©13.74°+0.02 €13.11°£0.01 512.80°+0.01 9177.33""
F-value 11157.33"™ 18396 11157.33™
15 £2.39°£0.01 42.92°+0.02 *4.21°40.02 35049.33™
20 ©2.12°£0.04 ©2.42°+0.03 £4.07°£0.03 44100
b 25 52.36°£0.02 52.54°£0.02 €3.58%:0.03 17349.33™
F-value 876" 272533 437733
™ p<0.001

Means with the same letter are not significantly different(p<0.05).

A7€ Means Duncan's multiple range test of difference in the ratio of sugar(column).
*"® Means Duncan's multiple range test of difference in the ratio of Omija exiract to mung bean juice(row).
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3. High HIEZE E2[B 2oz e BEHI U

= dig Hg

Lot FEAFH g, AEe] uiF v &S gl A
Z% V| dae o] FeHAE AAsch BES
9 22 HE/RI nzA d73Y 13308 A5
A, Fol, O, AAER] V5% B9 o] #5AAE @
a3, enlzt FEAF B5E, Ayl vl go] 1:1.5:15%<]
0G 32 7|5%7} vil$ 23ka1, 0G 4(1.5:1:220%)= Fnje}
Anke] 71557t ¥igkom, 0G 9(1:1.5:25%)= A7} Fuoj
A e 71358 Jepit) b #5590 A3 23 )
& Hlee enZds AL 0G 1(1.5:1:15%), OG 2(1:1:15%),
O G 5(1:1:20%), OG 6(1:1.5:20%), OG 7(1.5:1:25%), OG

4-0GS 4(1:1.5:20%), 5-OGS 5(1.5:1:25%), 6-0OGS 6(1:1:25%)

OGS: Omi~Galsu concentrate.
Y Omija extract : mung bean juice : sugar.

Fig. 2. Samples for sensory evaluation of Omi-Galsu con-
centrate.

=&Y Rolrlob RAESEH

8(1:1:25%) & YEton o] 6717 A8 & A8l #
T2 B4 AR Widt HleE EeEldted Az 2|
24 ANl HFHAL A RE Fig. 2, $5% 7+ A7 Table
99} Ztt

HeH7t A, en|Zds Aol M OGS 4(1:1.5:20%)
o] A47} 3.032.2 7P ki, OGS 1(1.5:1:15%)F OGS
2(1:1:15%), OGS 5(1.5:1:25%)2] A4+ 6.87, 6.13, 6.132.2
freld ez ETHp<0.001).

U= AR e #§9AQ0 Zelrt gl

@t OGS 1(1.5:1:15%)9] A57t 2672 71 ¥,
OGS 6(1:125%)2] A4+ 7.0 302 7P &9kem, A8 7t
ol #2182 hol7F UATHp<0.001). 21| Z4 oo Thut
< AR HEo] 3, ov|A} FE5YF 55FE v &) WS
TF AUHKE A AdEe Aoz Yeigrh

Aee- OGS 4(1:1.5:20%)2) A4} 32322 7V sk,
OGS 1(1.5:1:15%)9] A7 6372 V% %o, Alg 3t
o] o)A Atol7} UUTHP<0.001). Lu] 2 Ade] Alnk
o W3 AE(EE) T A% HERTE ovxt 293 H

F H&o| & %S A, 1 ol 2uA F5Y
Algbo]l ZHAl 1457] ez FEHATL
S5 OGS 1(1.5:1:15%)2] A7 2,572 7F8 wska,

4

o]

o 4t

OGS 4(1:1.520%)2] A+ 45022 714 E3ton, A&
Zholl §-2lZ Q1 Aol YA THp<0.001). vz o] &
Foke e &Y v &3 A" H) g0 5EFE I
w7le Aoz Jetied], 1 olfe FEAA AH 55
F9 gto] Qu|at 2N Al9ta} dete] wuliT) ofFsly|
Fo g2 A7

AAAHQA 712=E 0GS 1(1.5:1:15%), OGS 2(1:1:15%),
OGS 4(1:1.5:20%)] "=7F 3.30, 3.55, 3.632.2 FejAoz
WSk3, OGS 3(1:1:220%)8] A4 63322 ooz &

Table 9. Results of the sensory evaluation of Omi-Galsu concentrate

Items OGS 1 OGS 2 OGS 3 OGS 4 OGS 5 OGS 6 F-value
Color 6.87%+2.21 6.13*+2.03 4.73°+1.93 3.03%2.06 6.13%+2.15 450°+£191 13937
Flavor 3.00+2.35 2.77 +1.65 2.77+1.94 2.80+1.61 2.90+1.75 2.83 £2.00 007"
Sweet taste 2.67%1.81 347°42.19 5.50°+1.94 4.50°+1.87 5.37°2.05 7.03°£1.61  19.88"
Sour taste 6.37+2.57 443%+237  3.97°42.08 3.23%42.15 5.07°2.02 4677194 586
Mung bean taste 2.57%1.91 3977234 3.07%£2.03 4.50%+2.97 2.67+1.71 2.60°+1.91 420"
Overall acceptability  3.30°¢1.54 3.55°+1.80 6.33%2.09 3.63°+1.78 4.97°+2.32 484°+£222 13.07

*

T p<0.05, T p<001, " p<0.001, ™ Not significant.

Means with the same letter are not significantly different(p<0.05).

! Means Duncan's multiple range test for different kind of Omi-Galsu(row) OGS 1(1.5:1:15%), OGS 2(1:1:15%), OGS 3(1:1: 20%)

OGS 4(1:1.5:20%), OGS 5(1.5:1:25%), OGS 6(1:1::225%).
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