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Add licorice power 50g
+ water 500ml

|

All material mix

)

Heating 95°C, 3hr,

repeated two times

)

Filtrate

Evaporation at 70 °C

Licorice extract

Fig. 1. Process for manufacture of licorice extract
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1,000 mLe HZZgk~3e & 100g, EVFE AR 300g, o]L=9
400g, Pt U= 20g, &2 vls 15g, &2 A7} 6g, &2 43 40g, 23
7 40g, 157 60g, AT 19g, AAD 1g, A 1ge F7HsE 5 &
24=7] (Model C—109A1, Changshin Co., Korea)W5-o] @ojA F¥34
A o) T4 & 95TEASHNIA 302 w8 HEE Fol T E

2435 ZE2x 29 308 ¢ ¥l duldds AA A7
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Table 1. Composition of chicken sauce prepared added with different

amount of licorice extract

U Samples
Ingredients
LES-0 LES-1 LES-2 LES-3 LES—-4
Tomato ketchup 300 300 300 300 300
Starch syrup 400 400 400 400 400
Mayonnaise 20 20 20 20 20
Grated garlic 15 15 15 15 15
Grated ginger 6 6 6 6 6
Grated onion 40 40 40 40 40
Soy sauce 40 40 40 40 40
Red pepper paste 60 60 60 60 60
White sugar 20 19 19 19 19
Xanthan gum 1 1 1 1 1
Water 100 90 80 70 60
Licorice extract 0 10 20 30 40
Total 1000 1000 1000 1000 1000

D LES—0: sauce with 0% licorice extract

LES—1: sauce with 1% licorice extract
LES—2: sauce with 2% licorice extract

LES—3: sauce with 3% licorice extract

LES—4: sauce with 4% licorice extract
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Tomato ketchup 300g, starch syrup 400g, mayonnaise 20g,
ground garlic 15g, ground ginger 5g, ground onion 40g, soy
sauce 40g, red pepper paste 60g, white sugar 19g
xanthan gum 1lg, water (40g~100g)

!

Adding (0g~60g) licorice extract

!

All material mix

!

Heating 95°C, 30 min

!

Cooling 30 min

|

Spice chicken sauce added with different

amount of licorice extract

Fig. 2. Process for manufacture of spice chicken sauce
added with different amount of licorice extract
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saline(PBS, pH 7.4)2 3|23l & A}-&3

skl A& 50 plE Fste] ¢elA 10

£ A=kt
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pH= Aol AR 5 g¥ STHFT 45 mle At 2EviA
(Pro—media SH—001, Elmex, Japan)® ©]&3}o] 287t F31F 23}35}19]
pH Meter(TOA HM—-7E, TOA Electronic Ltd, Japan)® 73} o,
33| RHE A3gE o Hyghs HERAT
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Korea)® 3,000rpmollA] 287+ YAalEgste] D=4 (PR—-101, Digital
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Table 2. Proximate composition of licorice material

Crude Crude
carbohydrate ash

Crude Crude
protein fat

Moisture

[tem

3.38+0.29

76.89+0.29

3.85£0.14

7.98+0.17 8.42+0.29

Licorice

matereial
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3, Z2F T e T8 AEY shuEA
A7l dis] FAA kst ase] AAHIL UTHKim er al,
1995). DPPH #ttZt &A% dibstss A8k 9 AkEsi, &4t
stel] #st= B AR FATS & F Ao, 7 5 HdA &4
g zbe] we w3 A A= AEow AREE I Jrk(Park, 1995).
ABTS #HZ &2ASS A4y A E 54
o] 7bsat™, F71dd &% BT 548 Jhese o RE gy Abgsta
UtH(Park, 1995). =z FE=9 T Eddls %S 19.55 mg/100g,
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Table 3. Properties of licorice extract

Total polyphenol DPPH RSA ABTS RSA
Item
(mg/100g) (%) (%)
Licorice
19.55+0.41 76.33+1.53 91.33+£1.53
exract
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Table 4. pH of spice chicken sauce prepared added with different

amount of licorice extract

Y Samples pH
LES-0 214.49+0.02°
LES-1 4.50+0.03°
LES-2 4.52+0.02°
LES-3 4.53+0.15%®
LES-4 4.56+0.03"

F-value 2.840"

D LES—0: sauce with 0% licorice extract
LES—1: sauce with 1% licorice extract
LES—2: sauce with 2% licorice extract
LES—3: sauce with 3% licorice extract
LES—4: sauce with 4% licorice extract
2 Values are mean + S.D. #p<0.05
3 2 P)Means in a column by different superscripts are singnificantly different at 5%

significance level by Duncan's multiple range test.
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Table 5. Soluble solid content of spice chicken sauce prepared

added with different amount of licorice extract

Y Samples Soluble solid (°brix %)
LES-0 214.50+0.10°
LES-1 4.63+0.15%
LES-2 4.66+0.05%
LES-3 4.73+0.15°
LES-4 4.83+0.05°
F-value 3.605"

D LES—0: sauce with 0% licorice extract
LES—1: sauce with 1% licorice extract
LES—2: sauce with 2% licorice extract
LES—3: sauce with 3% licorice extract
LES—4: sauce with 4% licorice extract
2 Values are mean * S.D. #p<0.05
3 a=dMeans in a column by different superscripts are singnificantly different at 5%

significance level by Duncan's multiple range test.
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Table 6. Titratable acidity of spice chicken sauce prepared added

with different amount of licorice extract

Y Samples Titratable acidity (%)
LES-0 20.46+0.16°
LES-1 0.48+0.12°
LES-2 0.49+0.17"
LES-3 0.51+0.01%°
LES-4 0.52+0.01°
F-value 7.167"

D LES—0: sauce with 0% licorice extract
LES—1: sauce with 1% licorice extract
LES—2: sauce with 2% licorice extract
LES—3: sauce with 3% licorice extract
LES—4: sauce with 4% licorice extract
2 Values are mean + S.D. #p<0.05 ##p<0.01
3) 2~Means in a column by different superscripts are singnificantly different at 5%

significance level by Duncan's multiple range test.
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Table 7. Salinity of spice chicken sauce prepared added with

different amount of licorice extract

Y Samples Salinity (%)
LES-0 20.23+0.03
LES-1 0.22+0.04
LES-2 0.22+0.02
LES-3 0.21+£0.03
LES-4 0.19+0.02
F-value 1.225

D LES—0: sauce with 0% licorice extract

LES—1: sauce with 1% licorice extract
LES—2: sauce with 2% licorice extract

LES—3: sauce with 3% licorice extract
LES—4: sauce with 4% licorice extract

2 Values are mean + S.D
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Table 8. Hunter’s color of spice chicken sauce prepared added with

different amount of licorice extract

Hunter’s color value

Y Samples
L (Lightness) a (Redness) b (Yellowness)
LES-0 433.76+0.73 7.54+0.89 4.85+0.65°
LES-1 32.96+1.28%° 7.15+0.31 4.65+0.45°
LES-2 32.65+0.86% 6.83+0.64 4.52+0.49°
LES-3 31.73+0.37° 6.58+0.35 4.34+0.20°
LES-4 31.59+0.75° 6.42+0.51 4.15+0.59°
F-value 3.201" 1.785 0.873

D LES—0: sauce with 0% licorice extract
LES—1: sauce with 1% licorice extract
LES—2: sauce with 2% licorice extract
LES—3: sauce with 3% licorice extract
LES—4: sauce with 4% licorice extract
2 Values are mean + S.D. #p<0.05
3) 2 P)Means in a column by different superscripts are singnificantly different at 5%

significance level by Duncan's multiple range test.
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Table 9. Viscosity of spice chicken sauce prepared added with

different amount of licorice extract

Y Samples Viscosity (cP)
LES-0 94336.33+283.88"
LES-1 4905.01+420.21°
LES-2 5884.15+252.72%
LES-3 6177.33+349.80°
LES-4 6230.05+484.97°

F-value 15.733*

D LES—0: sauce with 0% licorice extract
LES—1: sauce with 1% licorice extract
LES—2: sauce with 2% licorice extract
LES—3: sauce with 3% licorice extract
LES—4: sauce with 4% licorice extract
? Values are mean + S.D. #*p<0.05 ##p<0.01 #xp<0.001
9 a=dMeans in a column by different superscripts are singnificantly different at 5%

significance level by Duncan's multiple range test.
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Table 10. Changes in viable bacterial cell counts of spice chicken

sauce prepared added with different amount of licorice extract

(CFU/mL)
Storage period (days)
Y Samples
0 15 30 45 60
LES-0 “N.D. N.D. 2.3x10! 5.3x10! 1.6x10°
LES-1 N.D. N.D. N.D. 2.6x10' 3.3x10?
LES-2 N.D. N.D. N.D. 1.0x10* 2.0x10?
LES-3 N.D. N.D. N.D. N.D. N.D.
LES-4 N.D. N.D. N.D. N.D. N.D.
D LES—0: sauce with 0% licorice extract
LES—1: sauce with 1% licorice extract
LES—2: sauce with 2% licorice extract
LES—3: sauce with 3% licorice extract
LES—4: sauce with 4% licorice extract

2 N.D.: Not Detected
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Table 11. Changes in microorganism(yeast and mold) of spice chicken

sauce prepared added with different amount of licorice extract

(CFU/mL)
Storage period (days)
USamples
0 15 30 45 60
LES-0 “N.D. N.D. N.D. N.D. 4.0x10"
LES-1 N.D. N.D. N.D. N.D. 1.0x10"
LES-2 N.D. N.D. N.D. N.D. N.D.
LES-3 N.D. N.D. N.D. N.D. N.D.
LES-4 N.D. N.D. N.D. N.D. N.D.
D LES—0: sauce with 0% licorice extract
LES—1: sauce with 1% licorice extract
LES—2: sauce with 2% licorice extract
LES—3: sauce with 3% licorice extract
LES—4: sauce with 4% licorice extract

2 N.D.: Not Detected
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Table 12. Total polyphenol contents of spice chicken sauce prepared

added with different amount of licorice extract

(mg/100g, gallic acid)

Storage period (days)

YSamples
0 15 30 45 60
LES-0 93.52+0.36" 3.45+0.53" 3.34+0.36¢ 2.98+0.58° 2.74+0.45°
LES-1 6.63+0.53%° 6.51+0.47° 6.37+0.54° 6.11+0.31° 5.93+0.76°
LES-2 8.52+0.324 8.34+0.56"° 7.52+0.91%8 6.93+0.85 7.17+0.728
LES-3 9.67+0.64% 9.45+0.43*8 9.28+0.67*8 8.92+0.64*8 8.27+0.66%"
LES-4 10.34+0.70° 10.17+0.53° 9.81+0.38% 9.58+0.70% 9.29+0.64°
F-value 77.967"** 84.429"** 53.790"* 48.612"" 44.674""
U LES—0: sauce with 0% licorice extract
LES—1: sauce with 1% licorice extract
LES—2: sauce with 2% licorice extract
LES—3: sauce with 3% licorice extract
LES—4: sauce with 4% licorice extract
2 Values are mean * S.D. #p<0.05 ##p<0.01 #*xp<0.001

3 a=d\eans in a column by different superscripts are singnificantly different at 5%

significance level by Duncan's multiple range test.

Y ABMeans in a row by different superscripts are singnificantly different at 5%

significance level by Duncan's multiple range test.

_43_



}

9
pl

7}

=]
-

+ DPPH &9z X

R8s

of g

T

o

Table 133}

o

R

o

2) DPPH &tz AA

-

71

Nl
iy

A 73] F)

3
AE el hETH AT 2E A

%
=4

7hEe] 0YA 16.28%= 7+

Zhe st v LA ol

3|

%
=4

DPPH &}t
Hodou, 7t
dEFoE yehdn. g 604

13

717h= Algd
Therel wel F7hE e AP

3|

%

9.58%= 717

N
A

==
1o

o) kol H]

1
s

=]
-

UERS TR Bt

=

kel
3T

S}
=]

o

-

Holw, 79

[e)

=

= ¥

=

3T

9.58~16.28%°]% 2w, DPPH &y AA
- 44 -

o

e

e

<
=1

of frolHom ¥e ke nolth

9]

o

-

of wel gzt B H7krol

1

<
=

Aoz 27

7}



Table 13. Comparison of DPPH free radical scavenging activities from
spice chicken sauce prepared added with different amount

of licorice extract

(%)
Storage period (days)
YSamples
0 15 30 45 60
LES-0 211.57+0.55% 11.2040.982448  10.90+0,92%45C 9.87+0.374¢ 9.58+0.91%

LES-1 12.4140.96¥4  12.14+0.81%% 11.57+0.82°448 10.51+0.28° 10.28+0.7945
LES-2 13.54+0.70°9*  13.21+0.98°*8  12.89+0.20°4B 11.92+1.46b48 11.52+0.75b8
LES-3 14.65+0.45 14.63+0.68%4 13.47+0.80® 12.60+0.81% 12.31+0.408
LES-4 16.28+0.31° 15.90+0.61° 15.67+0.85 15.43+0.78 15.23+0.34°
F-value 25.396""" 15.422""" 17.220" 19.569"" 31.385"""
D LES—0: sauce with 0% licorice extract
LES—1: sauce with 1% licorice extract
LES—2: sauce with 2% licorice extract
LES—3: sauce with 3% licorice extract
LES—4: sauce with 4% licorice extract
? Values are mean + S.D. #p<0.05 ##p<0.01 ##xp<0.001

3) 2~d\leans in a column by different superscripts are singnificantly different at 5%

significance level by Duncan's multiple range test.

Y A-DMeans in a row by different superscripts are singnificantly different at 5%

significance level by Duncan's multiple range test.

_45_



=
[¢)

3) ABTS #dZ &~A

ABTS #dZ A&

of w&

7he

=]
-

Table 149}

pNye)
o

71

Nl
iy

A A3l F)

=]
-

nglow, 7

=} O
By

7

Phgel meh k5

=]
-

AGor teor], gz

x| =

—_
0
HH

Zhte] 0L A

e, gxEs Arkest o aal

=]
-

604A 6.24%= 7+

15.37% = 7V =

= Wx

=

KeN
-

Jqow & Fg warh

o

1
=]

=
[e)

6.24~15.37%°]91 2w, ABTS #Z 424

SRS

)

izt 27

_46_



Table 14. Comparison of ABTS free radical scavenging activities from

spice chicken sauce prepared added with different amount

of licorice extract

(%)
Storage period (days)
YSamples
0 15 30 45 60
LES-0 26.68+0.52° 6.58+0.382% 6.44+0.624 6.34+0.45¢ 6.24+0.38°
LES-1 8.52+0.7294% 8.24+0.67% 7.53+0.67%8 7.34+0.71°448 6.57+0.54%
LES-2 10.44+0.89°9* 9.58+1.21%8 8.80+0.53%48¢ 8.11+0.75%¢ 7.30+0.89
LES-3 12.58+0.81% 12.15+0.51¢ 11.48+0.85¢ 11.24+0.78¢ 10.94+0.66"
LES-4 15.37+0.76%* 14.89+0.87%* 14.32+0.50*% 13.94+0.83%¢ 13.25+0.85%
F-value 61.016™" 52.217" 72.404°" 57.678" 59.239"
U LES—0: sauce with 0% licorice extract
LES—1: sauce with 1% licorice extract
LES—2: sauce with 2% licorice extract
LES—3: sauce with 3% licorice extract
LES—4: sauce with 4% licorice extract
2 Values are mean * S.D. #p<0.05 ##p<0.01 #*xp<0.001

3 a=d\eans in a column by different superscripts are singnificantly different at 5%

significance level by Duncan's multiple range test.

4 AChleans in a row by different superscripts are singnificantly different at 5%

significance level by Duncan's multiple range test.

_47_



A4d Zx FESE M Fd AW 229 7|3 = HA

7tz F2% AL 2 Fd A1 229 J5E PAE Table
A, 1% 7 (LES—1)9°] 8.030.2 74 &=
B Ax FE25 4% H7FF(LES—4)0°] 6.130.2 7} &

NEEE

NEEZ BAY 2%, 3%, 0% #Z2 5% F7bto] zZ+zh 7.33, 7.23,
6.23 £o® Y2 HASEE HIoH, HEIS Hx FEE 4% A
(LES-1)& AL th& A=t §94 zolg HAY F 7z F55
3% FH7F-(LES—3)°] 7.37% 7F¢ & H3ZEE vehyglon, hxd
o] 6.130% 7P W& MErE vk B Az FEE 2% A7t
T(LES—2)0] 8100 % 7}d %8 HN3%Z B 2% > 3% > 1% >

0% > 4% o2 F& ATEE Hygon Yxae 7% F5E5 1%

£
7HE(LES—4)& ALl A& el #Fo#<2 Zo]E Urhtes Aoz 1
Aok AT =S x FEE 2% H/WH(LES-2)9] 8.142 7M %
kom, thxto] 6.330% VP w2 g BT e Hx FEE
2% Z7F(LES—2)°] 8.030 % 7F4 Egton, tjxio] 6.530% 7}

5
GO NI E BHYow, 1%, 3%, 4% H7/hS 242F 7.27, 6.90, 6.57%

S AEZEE B ANE MIine Bz FEE 29 A
(LES—2)°] 8.07% 7}4 %kow % F2E 4% FH7Fr(LES—4)°]
6.300.2A 7h W& ks Helow,

ﬂ
o
‘O
(@)
N
ﬂ
fru
pIv
rlo
rx
folr
=
il
T
32
=
D}l —
P
A
e
(i
i)
L
ot
o
i)
i)
rot
oS
ot

7.37, BFE 29 HI7Fato] 8.10, AE =L 29 HIbto] 8.14, AEE

2% Z7}ato] 8.03, AWIA S 7| %

= 7]
o wEbN fE FEE Ve 2 b AN 229 dAHd T
% A AR FEE AMES 1%9-2% kol HA H|Eelgta ¢
et

_48_



Table 15. Preference test of spice chicken sauce sauce prepared

added with different amount of licorice extract (n=40)

Item Color Flavor Tastes After taste Viscosity aci;i;i)lillity
LES-0 26.23+1.04° 6.13+1.25° 6.53+1.14° 6.33+1.18° 6.53+1.25° 6.47+1.46°
LES-1 8.03+0.85%  6.80+1.37" 7.13+0.35° 7.23+1.14° 7.27+0.94° 7.50+0.57%°
LES-2 7.33+0.98° 7.23+0.97% 8.10+0.54% 8.14+0.68° 8.03+0.76% 8.07+0.64%
LES-3 7.23+0.86" 7.37+0.722 7.27+1.57° 7.30+1.21° 6.90+1.06" 7.30+1.64°
LES-4 6.13+0.97° 6.17+1.32° 6.20+1.10° 6.34+1.56° 6.57+1.10° 6.30+1.26°
F-value 24.860°"" 9.053" 16.022°* 14.690°"" 11.494° 12.373"

D point hedonic scale (1: extremely dislike, 5: dislike & like, 9: extremely like)

2 Values are mean + S.D. #p<0.05

*#%p<(.01

#xxp<(0.001

3 2~Means in a column by different superscripts are singnificantly different at 5%

significance level by Duncan's multiple range test.

_49_



Al 57 ek AdE

A

ST

gl

lar

s

=]
-

1%, 2%, 3%, 4% N4 FE=

o)
Ton

o)
X
=
s
Nd

7.98%,

3.85%, ZEr31E9]

76.89%, Z3]i-9]

b e

[

KN
-

8.42%, ZA|We] gaF

3.38%°] At}

Hae

19.55 mg/100g,

91.33%= U}E}

-0
o

76.33%, ABTS &tz 427

278

Zr

DPPH #}t]
ot

= (LES—0)0] 4.49%

1
s

2171 A&7~ pH

2o

7

3|

%
=4

=5

-
4

A

7ht(LES—4)°] 4.56= 7}

Fash o4 ApolE melnh

=]
-

=]
-

= 4%

gl

<7 el met pHe 571

7ol

=]
-

4.49~4.560]

_50_



Ui

#te e

eN
-

(LES=0)°] 4.492 7}¢ v

A7

4%

(LES—4)°] 4.562 7}% =9tom, tj

4.49~4.560]

1
s

7142~2] pH

-

th 2= (LES—0)°]

= 4% H7FH(LES—4)°] 0.52= 7%

Belom,

A=

HET FoH AolE BT

3~4% H

F28

=

ks

0.46~0.520]

Fre frold Aol
0.230.= 7}

=]
-

SRS

UEbsth, gl (LES—0)0]

Bl

ZF(LES—4)°] 0.19% 7} &

=]
-

0.19~0.230]

-
2] drE

71

el

Zato] Zy7fk 3376, 7.54, 4.85% 7 =kom,

_51_



th 2= (LES—0)°]

e

e

(LES—4)°] 6230.05°.2 7}

stk ol H ol

o

T

(LES—4)DL 31.59, 6.42, 4152 7}4 &

4336.330.2 7w

%

mjy

7Fe 304 A ~60

3|

%
=4

154714,

ALE &= 4336.33¢P~6230.05¢P<]

Eaae)

|

Z!

]

Z

=]

1=
=

%

]

o] e}

H

=

gy
ye

7}
1.0X10'~1.6X10°CFU/gel 1 o™, thzxtol] H]

=]
-

A7A

o)
=

1

s

—_
110

45 #)

SRS

o] 9]

o]l AZHA Zoron 60dA o] 1.0x10'~4.0x10'CFU/go] & <.

%

iy

1
s

77

2.74~10.34

1
s

23 89

-

mg/100ge] o,

el

_52_



o

.6U
JJo

DPPH oz A&

Els

of o

9.58~16.28%°]% 2™, DPPH &g}t

o
-

mel oz

7}&kol]

hEol e ke molv, o)

=]
-

Hr}

o

.6U
o

ABTS =z &

Els

of o

6.24~15.37%°]| o, ABTS @z

o
-

uhel e

7}&kol]

FhEol e ke molv, o)

=]
-

Hr}

94 7|5 %

RS

o

H7 o]
7o) 8.03, Ak

Zht 7.37, 9 2%

o 39 A

13

7hto] 8.03,

=]
-

Ay A2 1%

2% #

- -
a1

7hatol 8.14, A

12 2% A

=%

AT

8.10,

e 19%~2% A7krel A wlgoleta grereth,

_53_



3
o

=

Tor

ok
fif

_(‘)4

1.

;Oﬁ

3} A

aol o}

]

o

th et

ok

2013(11); 130.

r

(2007).

;&
Ao

Tor

=K

)A
B

4

W} A =

o

»AO

|

=

F

Chicken Teriyaki Sauce®]

of wE

1
=,

7bE et A Areg

ok
H O

Tor

ok
fif

oF
;Oﬁ

e

ol digopr axel FAEA

s A7

FEEA

(2012).

3714,

Tor

N
o

Tor

Jmuﬂo

o
=

Tor

oy
ﬂo

jpuze)

il

relEopr) e FA

2. (2011).

£

=
3

ik

o

- 54 -



=

Tor

o

o

e

brown sauce®| pH,

gjel mE

L

rer
21

(2003).

=i
= .

°o|%

Fetah A4}

ik
M

o

Tor

o

B

ojo
o

K

o

3} AArere) =

2] ol 23 A,

TanAe)

il

o
Tor

E

(2004).

H

SHA 4= (2012).

(2005).

<.

Eisd

S}
=]

amu,.o
il

Tor

_55_



A 2 4&x

o

2. 39

Akato, T. Hattori, M. Kanaok, M. Yamamoto, K. Namba, T. Kobahashi,
K. (1991). Biochemical pharmacology, 41, 1025.

Alexander, B. & Saper, G.M. (1985). Distribution of quercetin and
kaempferol in lettuce, kale, <chive, garlic chive, leek,
horseradish, red radish, and red cabbage tissues. Korean J.
Food cook Sci, 33(2): 226—228.

AOAC. (1990). Official methods of analysis 15th ed, assoiation of
official chemist. Washington, DC, USA.

Applegate, W.B. Hughes, J.P. & Zwaag, R.V. (1991). Case—control
study of coronary heart disease risk factors in the elderly. J
Clin Epidemiol, 44: 409—415.

Blois, M.S. (1988). Antioxidant determination by the use of a stable
free radical. Nature. 181(4617): 1199—1200.

Choi, J.E. & Lee, J.H. (2016). Quality characteristics and antioxidant
activities of Yanggaeng supplemented with licorice powder. J
Korean Soc Food Sci Nutr. 45(7): 1077—1081.

Choi, S.D. Kim, Y.H. Nam, S.H. & Shon, M.Y. (2002). Quality
characteristics of soybean sprout cultivated with extract of
Korean  glycyrrhiza  glabra. Korean Journal of Food
Preservation, 9(2): 174—178.

Committee of herb medicinen school. (1998). Herb medicine
pharmacognosy. Revision 3rd edition, pp 90—97.

Cousminer, J.J. (1996). Savory fruit—based salsas. Food Technology,
50(1): 70.

Dewanto V, Wu X, Adom KK, & Liu RH. (2002). Thermal processing
enhances the nutritional value of tomatoes by increasing total

antioxidant activity. J. Agric. Food Chem. 50(10): 3010—3014.

_56_



Grosch.W. (1993). Detection of potent odorants in foods by aroma
extract dilution analysis. Trends in Sci. Technol, 4(3): 68—73.

Han, C.W. Lee, M.Y. & Seong, S.K. (2006). Quality characteristics od
the brown sauce prepares with Leitinus edodes and Agaricus
bisporus. J East Asian Soc Dietary Life 16: 364—370.

Han, S.B. Gu, H.A. Kim, H.J. Kwnon, S.S. Kim, H.S. Jeon, S.H.
Hwang, J.P. & Park, S.N. (2013). Comparative study on
antioxidative activity of Glycyrrhiza uralensis and Glycyrrhiza
glabra extracts by country of origin. J. Soc. Cosmet. Scientists
Korea. 39(1): 1-8.

Hawer, W.D, Ha, J.H. & Seok, H.M. (1988). Changes in the taste and
flavour compounds of kimchi during fermentation. Korean J.
Food Sci. Technol, 20: 511—-517.

Hong, YH. (1986). Oriental materia medica: a concise guide. the
oriental healing arts institute, pp 532—533.

Hwang, S.H. Chung, H.S. Kim, S.D. & Youn, K.S. (2004). Effect of
Glycyrrhizia uralensis extract addition on the quality of
Cheonggukjang. J FEast Asian Soc Dietary Life, 14(6):
571—-575.

Jin, S.K. Kim, 1.S. Hah, K.H. Lyou, H.J. Park, K.H. Lee, J.R. (2005).
Quality characteristics of vacuum packaged fermented pork
with soy sauce, red pepper and soybean paste seasoning
during storage. J. Anim. Sci. & Technol, 47(5): 825—836.

Jin, S.K. Kim, I.S. Hah, KH, Hur, S.J. Lyou, H.J. Park, K.H. & Bae,
D.S. 2005. Changes of qualities in aerobic packed ripening
pork using a Korea traditional seasoning during storage. J.

Anim. Sci. & Technol. 47(1): 73—82.

Jung, H.S. Shin, E.T. & Yoon, H.H. (2015). Sensory characteristics of

_57_



Bulgogi sauce and Bulgogi added with licorice extract. The
Korean Journal of Culinary Research, 21(3): 80—91.

Kee, C.H. (1993). THE pharmacology of chinese herbs. CRO Press,
p.84—275

Kim, A.R. Lee, S.Y. Kim, K.B.W.R. Song, E.J. Kim, J.H. Kim, M.J. Ji,
K.W. Ahn, I.S. & Ahn, D.H. (2008). Effect of Glycyrrhiza
uralensis on shelf—life and quality of Takju. Korean J. Food
Sci. Technol. 40(2): 194—200.

Kim, H.D. (2004). The proximate composition, free sugars contents
and sensory characteristics of demi—glace sauce according to
the varying quantity of omija added. J East Asian Soc Dietary
Life, 14(6): 598—607.

Kim, H.D. (2006). A Study on Quality characteristics of medicinal
demi—glace sauce with added Omija. The Korean Journal of
Culinary Research. 12(3): 119—-133.

Kim, HK. Kim, Y.E. Do, J.R. Lee, Y.C. & Lee, B.L. (1995).
antioxidative activity and physiological activity of some Korean
medicinal plants. Korean J. Food. Sci. Techinol, 27(1): 80—85.

Kim, J.H. (2013). Quality Characteristics of tomato sauce added with
rosemary by different storage periods. The Korean Journal of
Culinary Research. Food Sci. Technol 19(3): 116—129.

Kim, J.Y. Shin, D.E. Jang, K.H, Kang, W.W. (2011). Quality
characteristics of vyakgwa added with vegetable powder.
Korean J. Food cook Sci, 17(1): 218—-225.

Kim, Y.S. Choi, H.S. Woo, L.LA. & Song, T.H. (2004). The Effect on
the sensory and mechanical characteristics of functional muffin
using Glycyrrhizae radix Extract. Korean J. Food Cookery Sci.
20(1): 95-99.

Kim, Y.S. & Park, Y.S. (2007). The producion of traditional alchol

_58_



beverage. Food Sci. Ind, 40: 83—89.

Kiso, Y. Tohkin, M. Hikino, H. Hattori, M. Sakamoto T. & Namba, T.
(1984). Mechanism of antihepatotoxic activity of glycyrrhizin.
I: Effect on free radical generation and lipid peroxidation. Planta
Med, 50(4): 298—302.

Ko, Y.T. (2005). Effects of Licorice (Glycyrrhiza uralensis) Extract
added to Kimchi on growth and acid formation by lactic acid
bacteria and on quality of Kimchi. Korean J. Food Sci.
Technol. 37(5): 795—800.

Ko, Y. T. & Lee, J.Y. (2006). Quality of licorice (Glycyrrhiza
uralensis) powder added Kimchi. Korean J. Food Sci. Technol.
38(1): 143—146.

Kumagai, A. Nanaboshi, M. Asanuma, Y. Yagura, T. & Nishino, K.
(1967). Endocrinol Jpn, 14(1): 39—42.

Lee, S.Y. Choi, J.S. Choi, M.O. Cho, S.H. Kim K.B.W.R, Lee, W.H,
Park, S.M. & Ahn, D.H. (2006). Effect of extract from
Glycyorrhiza uralensis and curcula longa on shelf—life and
quality of bread. J Korean Soc Food Sci Nutr, 35(7):
912—918.

Lee, Y.K. & Roh S.S. (2016). The Experimental study of Glycyrrhiza
uralensis on wound healing by antioxidant effect. Daejeon
University Korea Institute of Oriental Medicine collection of
dissertations, 25(1): 145—153.

Lutomshki, J. & Mrugasiewicz, K. (1984). Present significance of
Licorice(Glycyrrhiza glabra L.) C.A.95, 14707 1u.

Nam, H.Y. & Cho, J.S. (2007). Quality characteristics of white pan
bread with ingredients of Sagoonja—Tang. Korean J. Food
Cookery Sci, 22(4): 458—467.

Namgung, R. Park, S.A. An, S.J, Lee, Y.H. Kim, H.S. Lee, Y.G. Seong,

_59_



JH. & Chung, H.S. (2014). Processing and quality
characteristics of salad dressing using jujube puree. Korean J
Food Preserv. 21(2): 187—192.

Park, C.J. & Park, C.S. (2007). The antibacterial and antioxidative
activity of licorice and spice water extracts. Korean J. Food
cook Sci, 23(6): 793—799.

Park, Y.S. (2002). Antioxidative activities and contnets of
polyphenolic compound of medicinal herb extracts. J FEast
Asian Soc Dietary Life, 12(1): 23-31.

Pompei, R. Flore, O. Marccialis, M.A. Pani, A. & Loddo, B. (1979).
Nature, 281(57331): 689—90.

Re, R. Pellegrini, N. Proteggente, A. Pannala A, Yang, M. &
Rice—Evans C. (1999). Antioxidant activity applying an
improved ABTS radical cation decolorization assay. Free Radic.
Biol & Med, 26(9): 1231-1237.

Sa, J.H. Kim, N.S. Bae, C.M, Shim, N.Y. Chun, J.M. Ko, S.H, Lee,
H.H, Shin, I.C, Jeong, K.J. Han, K.S. & Shim, T.H. (2011).
Survey for approximate composition and mineral content of
medicinal plants marketed in Gangwon province. Rep. Inst.
Health & Environ, 22: 42—51.

Sung, K.C. (2006). A Study on the pharmacetical characteristics &
analysis of Glycyrrhizin extract. J. of Korean Oil Chemists'
Soc, 23(3): 215—222.

Tamotsu, S. & Shohi, S. (1975). New type chalcones from licorice
root. Tetrahedron Letters, 16(50): 4461—4462

Woo, S.W. Jang, K.I. Kim, K.Y. Lee, H.B. & Jeong, H.S. (2006).
Antioxidative activity of heat treated licorice (Glycyrrhiza
uralensis fisch) extracts. Korean J. Food Sci. Technol, 38(3):

355—360.

_60_



Yoo, S.S. & Kim, J.H. (2007). Quality characteristics of tomato sauce
prepared by addition of fresh basil. J East Asian Soc Dietary
Life, 17(6): 876—882.

_61_



3. 282l A=

http://m.blog.naver.com/soberup/10074688303#
http://blog.naver.com/sajochambarun/220988745048
http://cntrans.blog.me/120140636809
http://blog.naver.com/muhanj/220500039799
http://cafe.naver.com/wlgus3848/198
http://news.donga.com/3/all/20150625/72111420/1

_62_



T

713 = HAF AEA

s /A

)

ze]

N
L

o) mm

S|

ojeks] U, 5

]
s

JE 58 07 HE(

2 71As AL

o

—_—

<H

N

(i%s)

7}sl

2

F9)R 3

]

5|

jas

El

o

Hr

~
;oo

Ty
_foo

B
TK

b
KR

AR

—_—

SEEE

s

_63_



ABSTRACT

Quality Characteristics of Spice Chicken Sauce Added with

Different Amount of Licorice Extract

Jegal, Jun—Mi

Major in Food Service Management

Dept. of Hotel, Tourism and Restaurant
Management

Graduate School of Business Administration

Hansung University

In this study, We investigated quality characteristics of spice chicken
sauce added with different amount of licorice extract containing

antioxidants.

Licorice are usuallly being used in Korean oriental medicine and
have been broadcasted for its anti—oxidative characteristics and
functional compounds. The hot water extraction of licorice were
prepared as solution added with different amout of chicken sauce by
0%, 1%, 2%, 3%, and 4% concentration. In this study investigated
common Iingredients of licorice material, antioxidant properties of
licorice extract, quality characteristics of spice chicken sauce added
with different amount of licorice extract and storage stability,

antioxidant properties, preference test.
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When general ingredient of medicinal herbs material were measured,
moisture content was 7.98%, protein content was 8.42%, fat content
was 3.85%, carbohydrate content was 76.89%, ash content was

3.37%.

When antioxidant activities of licorice extract were measured, total
polyphenol and DPPH radical scavenging activity were 19.55 mg/100g,
and 76.33%, respectively in Danggui, ABTS radical scavenging activity
was 91.33%.

Quality characteristics of spice chicken sauce added with different
amount of licorice extract were measured. pH was 4.49~4.56 and
slouble solids was 4.49~4.56. pH and slouble solids were increased
as the licorice extracts increased. Total acidity was 0.46~0.52 and
salinity was 0.19~0.23. Total acidity was increased as the extracts
increased. Salinity was decreased as the extracts increased. The
range of L value, a value and b value were 31.59~33.76, 6.42~7.54,
and 4.15~4.85, respectively. L value, a value and b value were
increased as the licorice extracts increased. Viscosity was
4336.33cP~6230.05cP. Total viable cell counts was
1.0X10'~1.6X10°CFU/mL.  and yeast & mold counts was
1.0x10'~4.0x10'CFU/mL. Total polyphenol was 2.74~10.34 mg/100gl,
DPPH radical scavenging activity was 9.58~16.28% and ABTS radical
scavenging activity was 6.24~15.37%. DPPH radical scavenging
activity, ABTS radical scavenging activity and total polyphenol were

increased as the licorice extracts increased.
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Preference test of spice chicken sauces added with different amount
of licorice extract showed in the order of high preference; Color
appeared 8.03 sauce with 1% licorice extract. Flavor appeared 7.37
sauce with 3% licorice extract. Taste appeared 8.10 sauce with 2%
licorice extract. After taste appeared 8.14 sauce with 2% licorice
extract. Viscosity appeared 8.03 sauce with 2% licorice extract.
Overall acceptability appeared 8.07 sauce with 2% licorice extract.
Preference test of spice chicken sauces added with different amount
of licorice extract showed of high preference and optimal proportion

of 1%~2% samples

[Keywords] Licorice extract, Spice chicken, Antioxidants,

Total viable cell, Quality characteristics, Preference.
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