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Quality Characteristics of Gugija - Heukimja Jook Containing Different
Levels of Black Sesame Powder
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Abstract

This study was to investigated optimum preparation conditions for Gugija-Heukimja jook by response surface methodo-
logy (RSM). The important materials used for the Gugija-Heukimja product were Lycium chinese, Seasamum indicum
L., Ziziphus jujuba Mill. and rice. Moisture content, crude protein, crude fat, crude ash and crude fiber content were
15.62, 16.60, 13.62, 4.93 and 11.17% for Lycium chinese, 3.62, 20.94, 43.56, 5.67 and 10.72% for Seasamum indicum
L., 24.12, 5.38, 0.73, 2.30 and 1.25% for Ziziphus jujuba Mill., and 12.36, 6.98, 0.46, 0.43 and 0.41% for rice,
respectively. Optimal extraction conditions of brix, color, pH and total acidity in the materials for Gugija-Heukimja jook
were temperature 80°C, water volume 850 mL and extraction time of 63 min. The spreadability of jook with Lycium
chinese and Ziziphus jujuba Mill. extracts was the highest when black sesame was 12 g pH was the lowest when black
sesame was 9 g. PH showed a significant difference when the added black sesame ratio changed. The ‘value L' of
chromaticity was lower with an increase of the black sesame ratio, ‘value & was higher with an increase of the black
sesamerratio, ‘value b’ was lower with an increase of the black sesameratio. Brix was lower when black sesamein jook
was added. Total acidity was highest (7.27%) when black sesame was 12 g. The degree of gelatinization tended to be
lower with additional black sesame. Higher scores of sensory evaluation were found for the product containing 9 g black
sesame with Lycii furctus and Ziziphus jujuba Mill. extracts ompared to the other samples with 3 and 6g. No significant
difference in taste occurred for Gugija-Heukimja jook prepared with over 9 g black sesame, while a great difference
showed in color, pH and total acid. Therefore, the Gugija-Heukimja jook prepared under the optimal conditions of 9 g
black sesame with Lycium chinese and Ziziphus jujuba Mill. extracts exhibited higher qualities. Gugija-Heukimja jook
can usethe easier for Yacksun jook. It is expected to become functional in the product's devel opment.
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Table 1. Levels of extraction conditions in experimental design
from Lycium chinese & Ziziphus jujuba Mill.

Levels
-2 -1 0 1 2

Xi¥ Extraction conditions

wy Added "(Vr";']tg volume 500 1,000 1,200 1,400 1,600

Extraction temperature
(©)
Extraction time

X3 ; 40 50 60 70 80
(mins)

X2 60 70 80 90 100

Y Independent variable

ok

Pl 2] 7)ot %) 7] 259 ) 1% (2009)

Table 2. The fractional factorial design by RSM program” to
optimize hot water-extraction conditions for the pre-
paration of extracts from Lycium chinese & Zizphus

jujuba Mill.

Treatment  Added water Extraction Extraction
number volume(mL) temperature( C) time(mins)

1 1,000(-1) 70(-1) 50(-1)

2 1,000(-1) 70(-1) 70(1)

3 1,000(-1) 90(1) 50(-1)

4 1,000(-1) 90(1) 70(1)

5 1,400(1) 70(-1) 50(-1)

6 1,400(1) 70(-1) 70(1)

7 1,400(1) 90(1) 50(-1)

8 1,400(1) 90(1) 70(1)

9 1,200(0) 80(0) 60(0)

10 1,200(0) 80(0) 60(0)

1 800(-2) 80(0) 60(0)

12 1,600(2) 80(0) 60(0)

13 1,200(0) 60(-2) 60(0)

14 1,200(0) 100(2) 60(0)

15 1,200(0) 80(0) 40(-2)

16 1,200(0) 80(0) 80(2)

b Response Surface Methodology Program

ez}
=
Fom olF 82l AFELS -2 -1, 0, 1, 224 5%
2 R5330a AFEe Table 10 YeERQIT =
59 FAEA THHE ¥HAS(YNEN T TE(YD),
PH(Y2), M%=(L, a b, AE : Y3), F2KY4) o|em, 470
o] @9l W9} 549 fractiona factorial designol ¢
3lo] Table 29} 2o 2Ao g2 FATAAAES sl 1670
o] AAH o= AL HAABAHel7]E T 2000).

(2 7717 - U5 3£ o18EH A3

7h d% 54

T71A - dF E5FEEY B S8 F
st - E=A|(IT, Atago Co., Japan) = 33
st Fegko 2 YERITHKIm JG 5 1989).

—=e)
==
=]

j

H =
= =

ol

W A= 54

T2 - 5 EFFEEY s FB8LE FEES 3
3ked Ax}A|(Minolta CR-300, Japan)S ©]8-3e] H&(L-
value, lightness), A4 = (a-value, redness) 2 34 % (b-
vaue, yelowness) #tS 53] HHE ZH3lo] PHgo=
UeRAT ojuje] EF WA Des(Y=92.4, X=0.3163,
y=0.3323)& AH&3}THON SH 5 2003).

o pH 2 B4 53



T2 - i3 @525 pH 82 =5 424 20
mLE #3t] pH meter(model-420, Thermo Orion, USA)
& AHgste] 33] Wk FAste] BHge® JERATh
(Jung ST 5 1995).

4k fé}ak—% = A5 1 g2 01 N NaOHE&do 7 Z

3l AASRPT, o|RAEL A ko Faksle] 413}k
FH(%,(Wv)) o2 FASIATHLee IS 5 1994).

(3 HAs d+ FE2E FE4 54
_,4243;} Od/\ z§%/] 2740] 4%—11@0 80°C9] &

3) F7IXEYUR=S Hx & EE EY

(1) TAEAAZY Az

7h = Az W

FANAEYAFZE Az A5 M EARAY
3 HHgkd 1A - iF deFEEe ARk dn
A8 Ayl ARy Az} A5A E/‘jo] 2
R 15 g H7FEF o]3tE HigIS Tabl
o] A|z3tgTh,

FAAAFLAZ A
s E7E AAS
ol Witk Zopse

-
o _
T FEYe ¥ 32

108712 Aol Foltt o}
7Y AAFUN F& Az

J[Oll jg PN
1101'
nE
)
o
e
' N
i
_|(1
8
zi;
é

A2} %Poﬂ HAskd 7714 - o
o ]_(Ms3oo Type B)olA A&

FeHE= 35487 7Hgsta 7t
skt

N

(@ FNAEYAFY B 54

h A =3

Table 3. Formula for Gugija - Heukimja jook

Hot water-extracts Black sesame .
SR (mL) © Festl
control 600 0 60
H-5 600 3 60
H-10 600 6 60
H-15 600 9 60
H-20 600 12 60
H-25 600 15 60

Y Control group : Not adding Black sesame
H-3 group : Adding Black sesame 3 g
H-6 group : Adding Black sesame 6 g
H-9 group : Adding Black sesame 9 g
H-12 group : Adding Black sesame 12 g
H-15 group : Adding Black sesame 15 g
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Table 4. Proximate compositions of Lycium chinese, Seasamum

indicum L., Ziziphus jujuba Mill. and rice (%)

Sample | yGium  Seasamum Z.IL?EE:S Rice
Compositions chinese* indicum L.** I\iIiIJI wxs  flOUrF***

Moisture 15.62 3.62 24.12 12.36
Crude protein 16.60 20.94 5.38 6.98
Crude fat 13.62 43.56 0.73 0.46
Crude ash 493 5.67 2.30 0.43
Crude fiber 11.17 10.72 125 0.41
Nonfibrous 38.06 15.49 66.22 79.36

* Lycium chinese : Gugija

** Seasamum indicum L. : Heukimja
**x Ziziphus jujuba Mill. : Daechu
**** Rice flour : Mepssa
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Table 5. °Brix of hot water extracts from Lycium chinese &
Ziziphus jujuba Mill.

Treatment number” °Brix
1 21
2 24
3 32
4 3.2
5 18
6 18
7 2.0
8 2.2
9 2.2

10 2.2
11 3.2
12 14
13 1.6
14 2.8
15 16
16 24

Y Refer to Table 2
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Fig. 2. Contour map and response surface for the effect of color vaue(@ at 80C hot waer extraction from Lycium chinese &
Ziziphus jujuba Mill.
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Table 7. pH and total acid of hot water extracts from Lycium
chinese & Ziziphus jujuba Mill.

Treatment number” pH Total acid(%)
1 5.37 0.056
2 5.38 0.062
3 5.39 0.074
4 5.38 0.076
5 5.56 0.041
6 551 0.041
7 5.50 0.042
8 5.47 0.051
9 5.43 0.055

10 5.44 0.058
11 5.37 0.078
12 5.56 0.035
13 5.56 0.040
14 541 0.073
15 557 0.043
16 5.45 0.061

Y Refer to Table 2
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4. Contour map and response surface for the effect of pH at 80C hot water extraction from Lycium chinese & Ziziphus

Total acid

Fig. 5. Contour map and response surface for the effect of total acid at 80°C hot water extraction from Lycium chinese &

Ziziphus jujuba Mill.
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Table 8. Polynomia equation calculated by RSM program on quality test for processng of extracts from Lycium chinese & Ziziphus

jujuba Mill.
Responses Polynomial equation R?
°Brix r=-4.372115+0.002423* x+0.057212* y+0.082115* z+0.000000625* x2-0.00004715* y* x+0* 0.9730
y"2-0.000034615* z* x+0.000442* z* y-0.000500* 22 '
H r=8.199250-0.000319* x-0.030826* y-0.042302* z+0.000000187* x2-0.000001942* y* x+0.0 0.9747
P 00133*y”"2+0.000004112* z* x+0.000148* z* y+0.000187* "2 '
r=53.4844380-0.017180* x-0.050163* y-0.557463* z+0.000007575* x2-0.000096 125* y* x+0
Color value L 0.8731
.000260* y"2+0.000139* z* x+0.001156* z* y+0.002115* 22
r=9.611569-0.003011* x-0.052421* y-0.163931* z-0.000000025* x*2+0.000013638* y* x+0.0
Color value a 0.9131
00258* y"2+0.000048262* z* x-0.000724* z* y+0.001255* 22
= - % - *\ /- * ND_ %
Color value b r=15.857602-0.000519* x-0.127135* y-0.198531* z+0.000000762* x2-0.000073879* y* x+0. 0.9015
001323*y"2+0.000092579* z* x-0.000816* z* y+0.001060* 22
=-0. +0. * x+0. *v+0. -0. *x2-0. %
Total acidity(%6) r=-0.079974+0.000035672* x+0.001615* y+0.001477* z-0.0000000025* x2-0.000000952* y 0.9705

*x-0.000000125* y*2-0.00000009791667* z* x+0.00003396* z* y-0.000010625* z*2

N Fo4d IA AAE ALE YERT Lee HI & Table 10. Spreadability of Gugija - Heukimja jook

(2005) ] ATolA= ThrEe]l SRS sl AR Sample Spreadability(cm)
a1 ol Fo) Hrboll webA = HIbFe] B oA 3 Control? 7.42+0.79%
AAo] Eoletty Baugk A% b2 d3E JERUTH H-3 7.83+1.03°
H-6 7.58+0.51
80 H-9 7.91+1.08%
H-12 9.83+2.17°
75 - H-15 9,00+1.80°

Y Control group : Not adding Black sesame
H-3 group : Adding Black sesame 3 g
H-6 group : Adding Black sesame 6 g
H-9 group : Adding Black sesame 9 g
H-12 group : Adding Black sesame 12 g
H-15 group : Adding Black sesame 15 g
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Fig. 6. Superimposed contour map for optimization of response
variables a hot water extracts from Lycium chinese &
Ziziphus jujuba Mill.

Table 9. Qudity Characteristics of hot water extracts from
Lycium chinese & Ziziphus jujuba Mill.

Brix Color value Color vaue Color value oH Total
(L) @ (b) acid(%)
2.0 22.3 -0.86 2.05 538 0.052

a4 E2.2) 75451 7) 4] 252 7] 15 (2009)
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Table 11. °Brix of Gugija - Heukimja jook

S AAFS Hel P EYARe 295y 115

Table 13. pH of Gugija - Heukimja jook

Sample °Brix Sample pH

Control” 7.50+0.00° Control” 5.79+0.01"
H-3 6.67+0.23° H-3 6.15+0.00"
H-6 7.07+0.12° H-6 6.14+0.01
H-9 7.33+0.31% H-9 5.69+0.02*
H-12 5.00+0.00% H-12 5.71+0.01%
H-15 6.07+0.12° H-15 5.91+0.01°

Y Control group : Not adding Black sesame
H-3 group : Adding Black sesame 3 g
H-6 group : Adding Black sesame 6 g
H-9 group : Adding Black sesame 9 g
H-12 group : Adding Black sesame 12 g
H-15 group : Adding Black sesame 15 g

Table 12. Color value(L, a b) of Gugija - Heukima jook

Sample L a b

Control? 41.96 0.33 7.42
H-3 39.19 0 55
H-6 38.08 -0.09 38
H-9 30.36 0.21 1.42
H-12 29.19 0.3 1.17
H-15 29.85 0.38 0.59

Y Control group : Not adding Black sesame
H-3 group : Adding Black sesame 3 g
H-6 group : Adding Black sesame 6 g
H-9 group : Adding Black sesame 9 g
H-12 group : Adding Black sesame 12 g
H-15 group : Adding Black sesame 15 g

7FFATE S bk SR H7Eo] SRl whet
Za=skd

Park JL 5(2003)¢] &zt= A suigtnle] HZ st A
ToA A %7}%01 Vs HEs L]'E]'LH‘C‘ L

e 2asdn ANEE JEE agts B
Rl bake %7}6}9&% waslgel ol 43
AT bzro] 7tad AT Aold A4S JERNIT.

Kim JS 5(1996)°] 7M¢] &3 AAgd e M5
SdAFY V5% AFdA A FFo] BoldFE Lk

o] Yopinta Hugh A e AdE YERiITh

A AL 2eR 7714 FAAFS] pHE Teble
139 2tk YA 9 g A7kre] 5692 7 @A e
Wk FA A7kRe Ddel whet pHel WskE o
9l Aol & Vet

Jang X 5(2002)¢] Ao Azz0) o3tsty B4
o] A= ko] BE AFNA A= AZel olA
Zoloo] oF 2k Hy}EF 2 A7k pHol A I

Y Control group : Not adding Black sesame
H-3 group : Adding Black sesame 3 g
H-6 group : Adding Black sesame 6 g
H-9 group : Adding Black sesame 9 g
H-12 group : Adding Black sesame 12 g
H-15 group : Adding Black sesame 15 g

< FAE Zeve Bades OE A%E YRt
Choi SN<} Chung NY(2005)C SdAE H7reE 2wk
FAEAANA SR Aol 7SS pHe 794
o2 UM Bugk A Aolst A7E el
H8-21(2001)2 A7 AE H stEER7e] AR T Feo

F4d EAol vAl= FFolA 7ol 7SS pH
v RolAe AFOoE FAR AAE HYoH, o F

AAZE AZFERA pHZE ol =

N
)
=
o
i
e
e o
é
J{olv
L

5) S4t
FAREDAZS] FAb 24 A
B 2HAR FAATYAFY FAFFE FUA
12 g Arkee] 72m%= AV w7 Jepgeh Szl
Akl Z7hgel met FABFEe felom 2vhe
ek et 15 g A7KRelA Th BolEt ARE U
ESiT olel® Avks Tl AAgRol Zksa

7L Hrleke] Ftgo R o MAZQ Byr) &

= Table 149} 2T}

7Hek wet Uehe @408 AtsETh
Table 14. Total acid of Gugija - Heukimja jook (%)
Sample Total acid
Control” 6.18+0.26>
H-3 6.43+0.10%
H-6 6.8620.25°
H-9 7.25+0.22°
H-12 7.27+0.11°
H-15 6.61+0.06™

Y Control group : Not adding Black sesame
H-3 group : Adding Black sesame 3 g
H-6 group : Adding Black sesame 6 g
H-9 group : Adding Black sesame 9 g
H-12 group : Adding Black sesame 12 g
H-15 group : Adding Black sesame 15 g
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Table 15. The degree of gelatinization of Gugija - Heukimja jook

Sample Gelatinization (glucose(ug/mL))
Control? 105.70+1.15%

H-3 105.15+1.68

H-6 97.06+1.46%

H-9 97.61+4.51®

H-12 95.22+3.37°

H-15 69.49+10.86°

Y Control group : Not adding Black sesame
H-3 group : Adding Black sesame 3 g
H-6 group : Adding Black sesame 6 g
H-9 group : Adding Black sesame 9 g
H-12 group : Adding Black sesame 12 g
H-15 group : Adding Black sesame 15 g

6) S3t=

T7IAEDAZF] 33l% S A= Table 159 22
o, 335 U9l glucose(ug/mL)i YERH AT

seEE FUAATIE FNEFE Foe 4TS
eI &7 15 g7kl Eﬁ‘r—‘?— 69.49 pg/mL =
74 e X8 et FU4 3 gidrke] 53}
S& controlw o)Al Abo|7t T SUAF 12 g,

15 g7Fet 9 F3=+= controlol] HlE] foHo=

ashe e ¢+ Ak ols FUA] AW gEol
FIIEA BohEl vobd | walEde RFE A

o2 Amdh

)

| o
QA AAFE G Fol AR, YAAA A
0, 4, mAR g A5, P4 G, @k, A

St A= Table 163} 2t} Hxo ot

Holtprt 9 g o] A7kt FEe #Y30 Zol7t /I
ok Aol thek AR A= SYA Aol Sl o
gt AN Arx EA JEhwth 12 g 15 gV
Atololl= Aol thek Fo 2]l Afol= I Jin SY
(2006)%] &9 71 H7F WEs 719 Az aignle] H
ﬂi‘ﬁﬂw ST o] TR T2 HgE W
kot A o|Fo= Frahske A} w2y
5 YEIRISE 143 B AxE 594 9 g H7ko)
1A =o Ao zAEYT Fr|A] dnle] Ar=
A2 9 g H7kro] TP E=2 ZloE ZA}E]OiOUi =
Z+ 6 g olst A7k foAQd zAlolE BYok 1A
A=) utel] thEk R AL ﬁﬂr control 7
A2} 3 g H7RE, SUA 6 g o HIE Abelddle
o]l ztolE BHAAT 6 g o HIFS o thll=
el thet oAl Zfole UERARY edstTh kA<l
]EE_O]] ol Ba} 9 g HrlFol 1 =e A
= Yel ey T ol HTRElA 1o ZR1 AolE
‘/}EMW 2ttty 2F7 figk AEs YA}
A7yl wet FEgE ZpolE HAJAT vt ARkl
Zla 5ol thet Hxs A HAVFEFREE 792 Ao
E HolA| & Zo=E UeyTh

ol

—

N

_1

_l

V. 29w #=
AP S B(fi)s & A9 71sgeE =
st BBAZIE Bl Arks FIAEYAE A
w2l Aol 2AYE AUHIANE 71 AN T
S, T AurEe ZRsdt P15
A o) BANE ASE T -0 G5

FEEe AN2AL FYsP] Askd FE, pH, AE,

ZAL A= control°ﬂ i3l S4A 9 g H Hl o) H-E T4 55 SASATE HhgEH A4S o]&ste A
o1l AolE Yehiith 7%7;;“301] e #s2 = 2e A\ - diF deFeees AR
AL AdE SR JUEE ST weE §Y3Ql Aols H7Vstal SdAe] Hrtes gElstd Axd 1A
Table 16. Sensory characteristics of Gugija - Heukimja jook
Sample Viscosity Roughness Color Nutty taste Odor Sweetness  Overal Acceptability
Control” 3.78+1.56" 1.31+0.51% 0.66+0.43* 2.24+1.41° 4.31+3.69% 4.04+2.12° 2.84+1.64°
H-3 3.91+1.65° 3.44+1.64° 2.98+1.36" 340172 3.54+2.96% 344+2.61° 359+1.99%
H-6 4.39+1.30° 4.55+1.76° 5.80+1.96° 5.22+1.64° 5.94+2.76" 5.94+2.76" 5.39+2.41°
H-9 5.78+2.51° 6.41+1.94° 6.52+1.94° 7.14+3.44° 6.85+2.88° 6.15+2.97° 6.32+3.31°
H-12 5.82+2.02° 6.29+1.65° 8.57+2.11° 6.32+2.39™ 5.58+2.52™ 5.72+2.79° 6.48+4.11°
H-15 5.87+2.90° 7.01+1.43° 8.76+1.75" 6.64+2.60™ 5.50+2.44™ 5.70+2.97° 4.77+2.84™

Y Control group : Not adding Black sesame
H-3 group : Adding Black sesame 3 g
H-6 group : Adding Black sesame 6 g
H-9 group : Adding Black sesame 9 g
H-12 group : Adding Black sesame 12 g
H-15 group : Adding Black sesame 15 g
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