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The Optimal Dilution Magnification for Omi-Galsu

Eun-Sook Han
Dept. of Food and Nutrition, Chung-Ang University, Ansung 456-756, Korea

Abstract

The principal objective of this study was to determine the optimal dilution magnification for Omi-Galsu. The pH of
Omi-Galsu generated by varying the temperature of 200cc of water (4 and 807) and quantity of Omi-Galsu concentrate
(36 g, 45 g, 54 g) was 3.24~3.33 and the sugar content of the solution was 6.60~9.50, higher than the tea beverages
on the market and slightly lower than fruit juice beverages. The Omi-Galsu had a caloric content of 30.65~38.70 kcal,
and a protein content of 0.45~0.65%. As a result of the sensory evaluations conducted during the sununer season, it was
determined that the Omi-Galsu produced by mixing 54 g of Omi-Galsu concentrate into 200 cc water at 4T or 80T was
the most preferred; however, during the winter months, the “gusto” of the Omi-Galsu produced by mixing 54 g
concentrate into 200cc water at 4T or 45 g of concentrate into 200cc water of 80 was preferred most strongly. All in
all, the optimal dilution magnification for Omi-Galsu was found to be 4.7~5.4.
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Omi-Galsu, optimal, dilution, magnification, temperature, water, quantity concentrate.
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7MFo] st FAM 217 Bof 329 Gt Ao oA
FES THETE 5% Zotd e Jgd) 28 ek
omzl, H5E, BE A0 47 BolA £33 29 oL,
MEd F A3 FUA} B B Bl HFF
EA el s 7185 o] S, A9} Zelye] B3 3t
ki Xel7t 9ldh

vz} S8 B3 AFEE 20| S8 Hgo] F4A
g A5 7 Ml 559 HSP70(E 57 ) iy
o mAlE F%, A AtolF FYA vAt &7 A
AR thal 71 2 B8 322 uX|E 3k Qu]xlEo)
AZAEA W2 FTF, 2H|AE o] 87 A¥Ex =3 H9)
R (Jung HJ 2002, Joo DY 2003, Choi JY 2004, Oh et al
2002) Fol om, F4lH, SA4 92 & K Lee YK
1995)7F h= eriA R onlzt & A/Me &89 Ekel
[ A7 BaHD glov, enzdsg B3 A7 glE
A olth.
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1. 8 M=

ends dde] Age QA FEAY HFFoy,
u|z2} 2ol Az WYL o] EH S Fehd 9viAF 100 g
Bl 13 AH3}1, 23T EAF AT 1,000 mLE
o 1871t 43 A1%1 ¥, o§#}A](Whatman filter paper No.
Whatman Ltd, Maidstone, England)oll 3+ ¥ 22| F&
A zst At

5559 Az HEL 5% 100 g2 500 mLe] Bl 5A17F
EY 5, 53] AHst] 44 AAT o, 5(1,000 mL)S
251 9 A(Braun Espanola S.A, Spain, 220~230 V, 50/60 Hz,
500 W)ell 28 Zro}l o 2x](Whatman filter paper No.4, What-
man Ltd, Maidstone, England)°l] 3+ ¥ A7 F& WHEUTH

E AgdM e enZs ARA, JLHSA (/T 1827)
de TFFLRE 71EHY Jok, MRS EFEs
T3 1996)¢ F=HUHIARNE T 20000004 FFF
< FFFOE AMEE A2 %dh
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1) 20|z Mzo| o|3Ety M4E 24
Qujzkere] AEQ eu[Ze YH-E& AOAC HE(AOAC
1995)2.2 E(105T &<t 718 7429), 22X ¥H(Soxhlet F
1), 2 WA (Kjeldahl BH), (A 3hH) 52 £

N

A9, BeES 100014 £/, 2ed, A, 3E
< M e g Ao, @8kea) pH, W, A%, F
714, /el B9 &% e o 23tk

(1) g2

onztg Yole] e e AFE ALEl AA)
100 g o 2o, AW 2 BeslE e 3o 3%
of whilA 4, A9, G 49] AFE F3to 72he] oA
£ 242 228 (kcal) G E A& 1 F A2 Jebich

(2) pH, &= (Seetness), & T (Viscosity)

Lnjzda ol pHE meter(Accumet model 20 pH meter,
Fisher scientific, Pittsburgh, PA, USA)E A&-3to] Z7%319]
1, G5+ FEA(Atago hand refracto meter, Japan)E A&
sl 2A399th A= 242 H=A(Brookfield LVDV-1,
Bro- okfild Engineering laboratory, Inc. USA)= spindle No.
62(25C)E AHE-3td 20 rpmollA] S8 3HHT

(3) 714t

n|Eg Y] {713 A& fskd AlRE 50 ¥ Rl
33, S/ 50 mLE 7keted E3), FE9HH, AAET(8,000
pm, 10 min)3le] A2 A5 F UFE 045 £m membrane
filter9} Sep-pak Cis cartridgeel] 244171 ¥, HPLC(Waters 510,
US.A)E 2319t} Columne Prevail Organic acid(4.6x250
mm, 5 #m)S AHEEFE .21, UV Waters 486Z Detector 2
AHE-SIA T ZE & 2002).

4) welg

ouZdd g fEld B AR 10 g2 vhEte] F
F4 50 mL2 F&31] ol&-& 200 mLE 713 o, 2}t
TEI S T F TR 9 50 mLE
£33ttt 1 220 mLE © A] column(Amberlite
IR-45B, 1x2.5 cm)ol] TAH 02 THA|A 27| & 15 mL
7S ¥Ela FF /59 5 mLE F7]d & &, V]
Sep-pak Cizs A 213}993 0.22 ¢m membrane filter2 o7}
& % HPLC(Waters 510, US.A)Z EASIIT} Columne
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CH700 Carbohydrate (6.5x300 mm, 10 ¢m)E AME315.2H,
Reflective IndexZ DetectorZ AHE-3IATHOIZE 5 2002).

2) 2oizre] H=E

uZdsE @A AlRE T JE LniA &) AlS v
el HEd Bk | TSol Eeol 3 4~8v) v &g =3
A1, 23 o] Az

HAE QuZs AdLe 2200 cc)2] L£E(4T, 8019
L (36 g, 45 g, 54 )& DIt U £7](Lock &
Lock)dl ¥& &, 103] £50] £¥sld A|82 AME3E
o4l 34 &2 Table 13 2gith

3) 20(Z4el ofstEN S4 24

onlee] arBE, 2AY, 2UY, 258, %L ©
U124 293 $YE PHoE FAAYT onl2e of
212 54 242 98] pHst BE, A% 2 A Algs
B Qe g9 pHY HE S e 2ol BYs

(1) pHet 2 % MEol &

Snlgdget Al S50 pHe BT 2u|dSs dd E
Ao WEe R ST, 2rde Ax S L AF 9
g Z7g37)°] HA3 colorimeter(Ultra scan pro. spectro-
colorimeter, cell ¥7} 10 mm, US.A)E Al8-3to) Y8 % (Light-
ness, L), AME(redness, a: e+ o -ZAE) FAT
(yellowness, b+ « - AAEYE 331 11, A ZH T3] 9]
T4 CIE L'a'd color scale2 MEE EA8lc) olu A}
43 EFE U (standard plate)?] LS 97.70, agk2 —0.16,
18] bgkd -0.080[Ath

4) 20|59 2sHAL

E(200 co)o] 5(47T, 80T)et 9 £3¥(36 g, 45 g, 54
g gl Az erzsd dig HeHAR: 376
Aot BAr)(129 el 2z dAlste] A g en)

Table 1. Diluting magnifications of Omi-Galsu

Water(cc) 200
Water Magnifi-
temp. cations
Omi-Galsu () 4 80
concentrate(g)
36 DOGY 1 DOG 4 6.6
45 DOG 2 DOG 5 54
54 DOG 3 DOG 6 4.7
Y DOG: Omi-Galsu.

s KoMl RAFSEE

Z49) 71558 B39

Fsh e 2% 2~3A9 AAEd e, B
A ZFd ket g8 skl B4 30 o2 FAsk] A3
Wa 24E dsla A g2 dig) 2 AAFES F
HAAZl & on|d4e] A (color), T(sweet taste), T F
T(dilution), AA A9 7] % S (overall acceptability) 5ol &
Brhe 93 AEHE At AAEh A5 AX=
g Fo] o T FEFE T 29ZAF 200 mLA S
ol B Aug 3 8s) Hristes sen, i, 3
AeE, AN M3e F& 53 e 200 mLA 7
o} AL&-3FdTh

5) Atzel Xz

BE 43L& 33 9hE d3E 3 IR E AEsRen,
AgoA] Ao BE A= SPSS Package 7.5(A2)F 2000)
£ o] gale B4t B85, Anovas o] 8380 p<0.05 F
Z2ol| 4] Duncan’ s multiple range test® A3} z} A|E71H9]
F9A Folg HF3ATh

da 9l nF

1. 20|25 ool o|aletx H&

QuAFE Az Y] AMSE uld Y9 of
3eta A8 B4 A9 Table 29 Z3th

ouds AAe] F7 AL 57.3%, BFE 408%, =
A5 0.20%, ZHNE 1.6%, 2IE-E 0.1%, EFE 1714
keal AT}

ouZ4 Y] pHE 3.18, BT+ 32.0 %Brix® YEIL
o, A 2775 PR EAHATE F714FL citric acid, ma-
lic acid, succinic acid® ¥ 11, citric acid 32 0.88%,
malic acid 0.45%, succinic acidE 0.26%%t} F2132 glu-
cose, fructose, sucrose® B4 E9 51, glucose TH-E 4.84%,
fructose 4.82%, sucrose 13.37%S1th

2. 2o[Z+9| ol5E &4

Bo] 2547, 800)9 evlds g 336 g, 45 ¢, 54 g)
£ 2l AxF eudSdE Fig 18 23, pH, 3%
5¢ 2% 23 Table 33 29drh

1) pH

Q<] pHE 3.24~3.33 9ol YIS, DOG 3(4C-
54 g)o] 3.242 7P W@k, DOG 4(80T-36 g)i= 33328
Vg wQch en s o] 36 g3 45 g W), B9 2=
(4, 800)°ll W vZ<e] pHE AR 7H) #2232 A
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Table 2. Physico-chemical composition of undiluted Omi-

Galsu solution (Unit: %)
Composition Contents
Moisture 57.3 £0.14"
Carbohydrate 40.8 +0.01
Fat 0.2020.00
Protein 1.6 +0.01
Ash 0.1 £0.00
Kcal(kcal/100g) 171.4 +0.57
pH 3.18+0.04
Sweetness(% Brix) 32.0 +£0.07
Viscosity(cP) 277.5
Citric acid 0.88+0.01
O;fiafc Malic acid 0.45£0.01
Succinic acid 0.26+0.00
Glucose 4.84+0.03
Free sugar Fructose 4.82+0.01
Sucrose 13.37+0.01
Y Mean+SD.

o7} 91N, 54 ¢ W& 4T Bl B3 ond4e] pHY}
feld oz REhthp<0.05).

o 2271479 80T € o, 2n|zd< o ©E on]
24| pHE 990 BST5E fod oz Iehtip<0.05).
wtA 29 RE7F @a on|ds fdo] BEF4E pHe

wgtom, 9o o] LT Yelle Y5840 pH7L

Cool drinks”
DOG 2 DOG 3

Warm drinks
DOG 5

DOG 6

DOG 1

DOG 4

Fig. 1. Omi-Galsu made with various dilution and water
temperature.
DOG 1: 4T-36 g, DOG 2: 4T-45 g, DOG 3: 4C-54 g, DOG 4:
80C-36 g, DOG 5: 80°C-45 g, DOG 6: 80C-54 g.
" Omi-Galsu has a brighter pink color when it is diluted by water
of lower temperature(4 C) than higher temperture (80C).
2 As Omi-Galsu content is in creasing (36 g—45 g—54 g),
Omi-Galsu is getting a darker pink color.

A ZAEQEY, 1 olfE 4T 80T A<<] pH7} 6.27
7 6.630.2 ThEA Vbt 34 F, pHell ko] Zelzt 9}
= Aoz Yy

Park er al(2000)3} Bae ST (2003)]l 2|8l AM#}E29] pH
307, g F2E 38, 2lA F25 297386, ENLE F
2= 3.82~3.68, TE FAE 276~2.99, ¥l F2= pH 4.10
S Azsle Ao HauFth AdEHe $89 pHot 9
X, energy, protein ¥4 ZZ= Table 494 Z3tTh
E21S 89l “Bol 7R E AlZE 17AH(E¢A F)° 9] pH
528, “BA=AHELAF)7F 5770105, B S8 “of
JRAHENAF) L 531, FEFSED “A7|12E dlA]
2A(EEHS RS 3.78, Al E SR L 272, ‘MY 4
F2 SoR|(RUSE) 7 3.2299 dutd o w MFEle T
0] pHE 2.76~4.102-2 YERG O W (Park et al 2000,
Bae SJ 2003), 29| Z2<9] pHi= 3.24~3.332.2 Al# &5<)

il

Nt

Table 3. pH, sweetness of Omi-Galsu made by changing the amount of Omi-Galsu concentrate(36 g, 45 g, 54 g) and

the water temperature(4C, 807C)

Water tenolp. pH Sweetness(% Brix)
Omi-Galsu (©) F-value F-value
concentrate (g) 4 80 4 80
36 43311001 3.3340.01 8.000™ €6.600.14 ©6.65+0.07 0.200™
45 53.28+0.01 53.29+0.01 2.000™ 58.00+0.14 58.25+0.35 0.862"°
54 €3.24°40.01 B328%+0.01 32.000° 49 45+0.07 49.50:£0.01 0.802"
F-value 49.333" 28.000° 270778 93.841"
T p<0.05, 7 p<0.01, 7 p<0.001, ™ Not significant.

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

A7C Means Duncan's multiple range test for different kind of Omi-Galsu concentrate(column).
** Means Duncan's multiple range test for different kind of water temperature(row).
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“ade HAFE Soll(EULE) Y AT

2) 2T (Sweetness)

20z BEE 6.60~9.50% Brixe] W on,
DOG 1(4C-36 g)°! 6.60% Brix2 713 #$ka, DOG 6(80°C-
54 g)& 9.50% Brix2 71 ¥Skth evlzds Aol 36, 45,
54 g ™, 29] 2=(4T, 80T) WE g FrE &
A Xpol7} ATt Bl 2571 4T 80T o), ovl
Fo] B dde] EFo] BS,E fodez g}
(p<0.01). wetr] onjzZt alo] Bako] ZyELE B
£ Eolxth

AdE e S8 2 ¥4 Zie Table 49 2o, =
A5 “gol 7R AIZE 172(F A E) 9] BEE
0.2% Brix, “B/AA=52(F 94 &) 7t 0.3% BrixR3, &-&82
“ol AN H 2 E)"2 12.0% Brix, HFS R “A7|2E &
A= FAEHSEYE 10.9% Brix, “Huj ARS8y &
14.0% Brix, “P|U& A {E Folh(Eu=8)"7} 12.4% Brix3}
o} ou|Zde] BEE 6.60~9.502.2 eS8 “H7]A
E oA ooyt duto] o7k B Ao M)

3) MT(Color Value)

Bo] (4T, 80T)¢ He] £336 g, 45 g, 54 & @l
slo] Alzgk w1 o] W (Lightess, L)E 44.67~46.89, 24l
L(redness, a)= 9.66~10.94, & =(yellowness, by 5.95~

Qo &
o

Hoprloh RAIESETE

7.44 F99) giglen, Az EA AdE Table 59 23t

(1) Hx(Lightness, L)

2Rz BWEE DOG 6(80C-54 g) ©) 44.672 7H8 &
k31, DOG 1(4C-36 g)< 46.892 71 E3tc). en|d4 ¢
Ho} 36, 45, 54 g W, B9 LE(4T, 300)ol mE vl
o] MEE 4T Bl 343 A|87} 80T AlRET &
olF o2 =t (p<0.05). LulZdse] Bee B9 2571 4T
9} 80TY wl= Yo FFo] BEFE RFo2 It
(p<0.001), WA vz Yool o] F7HEPE B
£ Wolim, 5T 4 EFre ¥R M| &8
Br} o ggich

(2) M2 (Redness, a)

Lnz4e] AMEE DOG 480T-36 g)& 9.662.2 7F¢
weka DOG 3(4T-54 g) 10,942 73 4t ev|ads
o] 36 g7} 45 g4 W, B 2E(47T, 80T)o W& 27
o] AT F93Q 2ot g, 54 g W 4T
2o g% euldo] HAxrt folz oz E3ithp<0.01).
Bo] 257} 4T 80TY W, eu|Zdse] HAEE P9
Ego] 2242 fox5oz FUHp<0.001). weir 27
2 Qo Bl SUEFE AMEE oM, 54 g9
AA-g 47T Boll A3 Al87} 80T Boll 543 A&
Bt} o B Aoz Yyt

Table 4. pH, sweetness, energy and protein contents of drinks in the market(2008)

Product name Composition pH Sweetness Energy Protein
. . 100
(Manufacturer) (% brix) (keal/100 mL) (/100 g)
Eol 7R = A7k 177 " B 2 2
5.2840.00 0.240.0 0 0
(BB
BAgmat
5.77+0.00 0.320.0 0 0
(E44%) 0.0 0
b4
(A4 E) 5.3120.02 12.040.0 50 0
A7~ odx] &x
N 3.7840.00 10.940.0 45 1
@SR
A
- 2.7240. 14.040.0 55 0
e es) 7240.01 0::0.
s HARE Foldl
. . A4+0, 0
zdee) 3.2240.00 12.440.1 50
LAl bd o 3.24~3.33 6.60~9.50 30.65~38.70 0.45~0.65
Y MeantSD.

? This information is from the nutritional facts of various drinks labels.
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Table 5. Color values of Omi-Galsu made by changing the amount of Omi-Galsu concentrate(36 g, 45 g, 54 g) and the

water temperature (4T, 807)

Omi-Galsu L b

concentrate F-value F-value i F-value
@ 4c 80°C 4C 80°C ‘ 4C 80C
36 %46.89%:0.01 "46.53°x0.01 1008200™  €9.72+0.01  ©9.66+0.01  18.000™ 7.44%:0.01  %6.87°:0.01 1624500
45 54550001 P45.00°:0.13 30488  P1031x0.01  ©10.25:0.04 5828 P63410.04  P6.31:0.01 1385
54 €44.81%+0.01 ©44.67°+001 1458007 1094002 “10.74°:0.01 117.0007 ©5.98:0.01  ©5.95+0.06 0.529™

Fovalue 22424500 355.988"" 2605.824""  1062.818" 7834333 275.452""
T p<005, T p<0.01, " p<0.001 , ™ Not significant.

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

47C Means Duncan's multiple range test for different kind of Omi-Galsu concentrate (column).
*® Means Duncan's multiple range test for different kind of water temperature.(row).

(3) EAiZ(Yellowness, b)

21| ZRe] BT = DOG 6(80T-54 g)o] 5.952 7b @
X3l DOG 1(4T-36 gy 7442 718 EUTh v g A
o] 36 g W), B9 54T, 801)d W& onzg=e] A
EE 4T B 843 Al57} 80T AlREY fodeg
EUOH(p<0.001), 45 g7 54 ¢4 W= B2 £%(47T, 80T)
o mg A& Tt fo]A Afo)7} QIR B 257} 4T
<} 80TY wll, emzde] AT Yoo Biko] Y242
frelAd o2 Yekth(p<0.001).

AR 27, evdse yeErt 288 Ba B
< mem eu|ds o] Bito] gE4E A g ofF
3 FAAE Aoz vehdth Kim GY(2002)9] QoA @
27 F7RE Ade] HeE 37.560) 5, AMEE 13.03, 3
M= 8552 Hudlg i, eu|zd<se e 4.67~46.89,
AT E 9.66~1094, SN EE 595~7442 JERT Qn]R}
A Et YEe 291, A= 9ok

£

4) @, ebeslE, =XY, A, X312
, 8

9] 25T, 80T)% 9 FH(36 g 45 g, 54 g2 4

slod A 23 Qv el P2 30.65~38.70keal, BHFIE
ke 7.10~8.80%, AT 0.05~0.10%, THHAL 045~
0.65%, 382 0.1% WG on, ¥A439= Table 63} 23t
th 479} 80°CY ol UM 36, 45, 54 g& P11 A 23 on]
e 29 229 BAgle] gstEC] 7.10, 8.15, 8.80%
A, A 0.05, 0.05, 0.10%, THA-L 045, 0.55, 0.65%
At E & keal) S 9] 2=} AAglo] 30.65, 35.25, 38.70
kcalgd 1, B EE 0.1%2 FLak

A Al HE = 25S “obol Akt & e SRy, <Pl
e AFE FoRIEUEE), “Ad L, dl=2dA)(3314
By @5sE e s 12 goldvh AldEE &
ol ghilAo] By glov 100% Hd 221 “Enlg
F2 Cold(HAEE) 9}t “HIAE QAR FAGHSEE
1 g9 9AL FdFdte Aoz AU

NBEE 289 €3 keal/100 mL)L “AF)2E Q#IX]
FAEIHEE) ” 45 keal, “ZFhill 27 55 keal, “PlH= A FE
Zol|(ZH-S2)” 50 keal, “ERtE F2 Cold(LEE)” 50
keal, 2)&)(Z0) 52kcal, Z-2H M) 30 keal, AFo]T} 40 keal 2 v}
Ebgnt. WA en|d4ee] H#FE 30.65~38.70 kealE

Table 6. Energy and nutrient analysis of Omi-Galsu made with various dilution and water temperature (Unit: %)
Composition 5 o (keal) Carbohydrates Fat Protein Ash
Water temp.
Omi-Galsu (T) 4T 30T 4T 80T 4T 80C 4T 80T 4T 80T
concentrate (g)
36 30.65+0.21" 7.10+0.14 0.05+0.07 0.45+0.07 0.10.00
45 35.25+0.49 8.15+0.64 0.05+0.07 0.55+0.35 0.1+£0.00
54 38.70£3.11 8.80+0.85 0.10+0.01 0.65+0.07 0.1£0.00

Y MeantSD.
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B SADHETE 3 Alo|thiths We d#3e] 289
= € 7 Jden, DA L 045~0.65% TRk A
o2 ENHAT

=2

20/z%e| =

!

r
or
okl
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Table 7. Results of the semsory evaluation of Omi-Galsu during summer

Cool drinks Warm drinks
Items F-value
DOG 1 DOG 2 DOG 3 DOG 4 DOG 5 DOG 6
Color 4.93+1.59 5.50:2.09 6.0742.03 5.13+1.92 5.30+2.42 5.702.45 1.126™
Sweet Taste 4.57°+2.45 5.13%1.77 7.13%1.63 4.43°+1.92 547°+2.04 7.00%+1.93 10687
Thickness 5.5342.25 5.7342.55 6.00+1.66 4.93+191 5.20+1.51 6.23£2.26 1.677°
Overall Acceptability ~— 4.27°+1.53 5.53"+1.88 7.00%£2.22 4.10°+1.98 527"+1.87 6.53%194  11.133™
™ p<0.001, ™ Not significant.
Means with the same letter are not significantly different(p<0.05).
*7¢ Means Duncan's multiple range test for different kind of Omi-Galsu(row).
DOG 1(4C-36 g, 200 cc), DOG 2(4°C-45 g, 200 cc), DOG 3(4C-54 g, 200 cc),
DOG 4(80°C-36 g, 200 cc), DOG 5(80°C-45 g, 200 cc), DOG 6(30°C-54 g, 200 cc).
Table 8. Results of the sensory evaluation of Omi-Galsu during winter
Cool drinks Warm drinks
Items F-value
DOG 1 DOG 2 DOG 3 DOG 4 DOG 5 DOG 6
Color 2.30%1.47 5.70°2.74 7.47%+1.28 2.50°%1.78 7.87+1.72 7.53%1.53 59.925™
Sweet Taste 3.13°%1.96 6.77°+141  743%£1.01 3374224 7.73*42.08 6.47°£1.23 424027
Thickness 3.20%42.64 553’4254  5.67°£1.94  3.40°42.49 6.73%1.53 6.10"+1.56 13.648™"
Overall Acceptability =~ 2.37°41.59  557°4242  723%1.63  2.67°%2.04  7.43%1.68  5.80+1.81 46.423™

™ p<0.001.
Means with the same letter are not significantly different(p<0.05).

*7° Means Duncan's multiple range test for different kind of Omi-Galsu(row).
DOG 1(4°C-36 g, 200 cc), DOG 2(4°C-45 g, 200 cc), DOG 3(4C-54 g, 200 cc),
DOG 4(80°C-36 g, 200 cc), DOG 5(80T45 g, 200 cc), DOG 6(80C-54 g, 200 cc).
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