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Abstract

This study examined the improvement of bread quality with Curcula longa and Glycyorrhiza uralensis
extract (CGE). When counted, the viable cell number in bread with 5% of CGE dramatically was decreased
by about 1 log cycle as compared to that of bread without CGE. With regard to oxidation, the content of
malonaldehyde diminished in breads with increasing amounts of CGE. Breads with 1% and 5% of CGE were
shown to have the highest antioxidative effect. The moisture contents of bread with CGE and bread without
CGE were not much different during the early storage period. After six days of storage, however, the moisture
contents of bread without CGE and bread with 0.5% of CGE decreased about 16%. On the other hand, the
moisture contents of bread with 1% and 5% of CGE did not change dramatically. Their moisture content was
decreased by only 4% during the same storage period. Although color, lightness and redness gradually
diminished with increasing amounts of CGE in bread, conversely yellowness increased. In the sensory
evaluation, bread with 0.5% and 1% of CGE scored the highest: 3.66 and 3.67 out of 5, respectively. Bread
with 5% of CGE scored the lowest of the various bread tested. From these results, the addition of 1% CGE
in bread had a good effect on improvement of preservation and development of quality.
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Table 1. Recipe for preparation of the bread

Ingredient Weight (g)
£ Control  05% CGE” 1% CGE 5% CGE
Wheat flour 1600 1600 1600 1600
Compressed 50 50 50 50
yeast
Salt 35 3B 35 35
Sugar 90 90 90 90
Defatted milk 50 50 50 50
flour
S-500 10 10 10 10
Water 1000 985 970 850
CGE 0 15 30 150
Shortening 75 75 7 75
Egg 90 90 90 90

VCGE: Curcula longa and Glycyrrhiza uralensis extract.
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Table 2. Color and pH of medicinal herbs extract by hot
water

cLb Gu? MT?
L 39.26+0.207  20.3940.00° 31.22+0.17"
a* 1.01+0.08 -3.46+0.00 -1.36+0.14°
b* 36.5410.24" 7.50%0.00° 22.26+0.24°
pH 5.65+0.01 5.51%0.01° 55610.01°

ZCLZ Curcula longa. >GU: Glyeyrrhiza uralensis. MT: Mixture,
Means in the same row bearing different superscripts are sig-
nificantly different (p<0.05).
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Table 3. Raising power and pH of wheat flour dough treated
with various concentration of medicinal herbs

Control  05% CGEY 1% CGE 5% CGE
Raising power 90+2% 84+1%  F75+£25° 755"
pH 6.0 59 6.0° 59°

YCGE: Curcula longa and Glycyrrhiza uralensis extract.
"Means in the same row bearing different superscripts are
significantly different (p<0.05).

pH value

—e— Control
—O— 0.5% CGE"
—v— 1% CGE
—v— 5% CGE

0 2 4 6 8
Storage time(days)
Fig. 1. pH of the breads treated with various concentration

of medicinal herbs.
YCGE: Curcula longa and Glycyrrhiza uralensis extract.



Rzsl 7 22T At @

iy
-
iz

o wlgo] oA o2 dobd HAEAE A3}
BAE S glol o] FaYAe] o) Wios
o}(36).

\X%J{N
| o
rEHU;':

Al

o=

of
o

LA

o fo
>,
2 3

e 4 4>
ffo O
>
ot
ofy
lo
o
Mo
i

R
o,
H
Iy lr‘
o)
o,
2
|o
il
.

oL OIO
o,
L2

%
e
1>
o
o
T
)
=2
ofy
fo
S
g
oo R
to i
o
L
fqr &
[40
At
v

o

fo oot B 2 o ond i

% ko
o
L

Ho il

ah
z
2
t
&
M
a2

T mE
N
)

o -
lo
r:(_‘
Z

o
il
II.|_:
2

Bl o SN
P
oy

o,
ek
2
Fﬂ
[
o
L
k0
e, 7o
Y
o
o
o
>,
N

> mlo
=)
2y,
_
B
& rr
o
i o
(o tlo
_<‘>1_',
g
1o oE
B =
Mz N

2 Mt 2 A e > o
Lo =
N

>
>
rlo
o
o
b
%)
i
e
oy
>,
oY
s
(3
[\~)
o
)

W P
s
e
d
o
e
Y
=
o
—(Il o;"i,
lo
4
Eh
e
L ol
E
o
il
_L
L

o
P
)
4
M
o
0

L

2

o

[op}

e o
o

A7t A2l vl
b ol g A e SR
stod x &} 84z}l o] A= =] A E7]
+&aFo] 25.75% 2 oF 16%AHE F43%] A
5% A2 SR A A 2s)5E 217‘8é
T d3t F 4aAER 1 WEEo)
74k} 2 zo A f-203 A4 polyphenol Eo) <
5§08 glo} 488 A Aos Aey)

Aol W) A4 F AgsdAtel 531 29 o) F

(S _1,?. =
el A

2 oW
£
;r
by
X
NoE o N

H'p

1

ok
o Mo fr Azﬁ 4 A

e
w2

=

l*
0o
=

R

(

;_A

+

N
JN
32
L

o
=

—e— Control
—O~ 0.5% CGE"

Moisture content(%)

28 1 —v— 1% CGE
—o— 5% CGE

24 T T
0 2 4 3 8

Storage time(days)

Fig. 2. Moisture content of the breads treated with various
conentration of medicinal herbs.
YCGE: Curcula longa and Glycyrrhiza uralensis extract.
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Table 4. Color of the breads treated with various concen-
tration of medicinal herbs

05% CGEY

Control 1% CGE 5% CGE

L° 6494410077 63.324+0.20° 6491+0.41° 63.25+0.18"
b 18570270 21454005 2261+027° 32.19+027°

VCGE: Curcula longa and Glveyrrhiza uralensis extract.
IMeans in the same row bearing different superscripts are
significantly different (p<0.05).

Table 5. Texture of the breads treated with various concentration of medicinal herbs

Control 05% CGE" 1% CGE 5% CGE
Chewiness (g*cm) 139.59+13.49 152.91 20,63 115.66+2.79 158.07+7.77
Springiness (%) 2.000.01 2.01£0.00 2.00-0.01 2.01£0.03
Resilience (%) 0.42+0.01 0.44+0.00 0.43+0.01 0.44%0.02
Gumminess (g) 69.81+6.35 76.16+10.09 57.96+1.24 78.77+4.99
Cohesiveness (%) 0.86+0.02"? 0.92+0.02%° 0.90+0.01° 0.93+0.01*

YCGE: Curcula longa and Glycyrrhiza uralensis extract.

"Means in the same row bearing different superscripts are significantly different (p<0.05).
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Fig. 3. Total bacterial cell counts in the breads treated with
\;arious concentration of medicinal herbs.
YCGE: Curcula longa and Glycyrrhiza uralensis extract.
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Fig. 5. Sensory evaluation of the breads treated with various
concentration of medicinal herbs.
YCGE: Curcula longa and Glycyrrhiza uralensis extract.



A9E ke ol &2 takd 982 o] 83§49
Argoll g Aol ek glof whe] Alake] Wigk wxis
ol At stabe 3 glowm 7hgko 2 Re| fed o] 4]
HEe] A A& o] g3ly] wite Aoz A=)
At glelde F2EREL 05% 2 1% A 771 7}
=S AE 9o, FolMe 22T Arlee
b 2EFE IS AHPE A9} gl ol FAE]o)
7P Ee ASE weker 1% Aot o §E olgich
AAA A w7 = A= 05%9F 1% M7t A 2]t u
3 2 HPE o) 5% s s G A5
Hisket. oleldt #eA EAS pEe B w Aol 743
FEEEES AW At e 1% AER Holele A
o] FsA o uigAg slola} Y=t
2  oF
EAES N S 0.5%, 1%, 5%%5 =2 A7}

A FEEYES
ato] Al Aol FAEA S 2alslgi) ARAL 25
E7E 5% ) FolA] FAw) Tl vlE) ok UA A E A
FE7} Skl et =

A A ol = BATL glgle Rk

ol 1M F2ETE A7t oF 4% =) 2
2] 16%A =2 . W3hZo] A} A

fo
4

rak

Mo

1. Cho SH, Lee SY, Kim JW, Ko GH, Seo IW. 1995. Antimi—
crobial activities of grapefruit seed extract. J Fd Hvyg
Safety 10: 33-39.

2. Kim ML, Park GS, Park CS, An SH. 2000. Effect of spice
powder on the characteristics of quality of bread. Korean
J Soc Food Sci 16: 245-254.

3. Linko YY, Javanainen P, Linko S. 1997. Biotechnology of
bread baking. Trends in Food Sci Technol 8: 229-344.
4. Autio K, Laurikainen T. 1997. Relationship between flour/
dough microstructure and dough handling and baking

properties. Trends in Food Sci Technol 8 181-185.

5. Hoseney RC, Rogers DE. 1990. The formation and proper—
ties of wheat flour doughs. Food Sci & Nutr 29: 73-93.

6. Hamed MGE, Refai FY, Hussein MF, El-Samahy SK. 1973.
Effect of adding sweet potato flour to wheat flour on phys—
ical dough properties and baking. Cereal Chem 50: 140-146.

7. Della GC, Piergiovanni AR. 1996. Technological and nu—
tritiona aspects in hyperproteic bread prepared with the ad-
dition of sunflower meal. Food Chem 57: 493-496.

oo

10.

11.

12,

14.

15.

16.

17.

18.

19.

20.

21
22.

23.

24.

25.

26.

21.

28.
29.

o17

. Khalil AH, Mansour EH, Dawoud FM. 2000. Influence of

malt on rheological and baking prepared of wheat-cassava
composite flous. Lebensm—Wissu—Technol 33: 159-164.

. Jeon JR, Kim ]. 2004. Properties on the quality character—

istics and microbial changes during storage added with ex—
tracts from Ulmus cortex. Korean J Soc Food Cookery Sci
20: 180-186.

Kang KJ, Kim JS. 2000. Effects of Hinokitiol extract of
Tunja orientalis on shelf-life of bread. J Korean Soc Food
Sci Nutr 29: 624-628.

Lee HY, Kim SM, Kim JY, Youn SK, Choi JS, Park SM,
Ahn DH. 2002. Effect of addition of Chitosan on improve—
ment for shelf-life of bread. J Korean Soc Food Sci Nutr
31 445-450.

Kim CS, Lee YS. 1997. Characteristics of sponge cakes with
replacement of sucrose with oligosaccharides and sugar
alcohols. Korean J Soc Food Cookery Sci 13: 204-212.

. Cho MK, Lee W]. 1996. Preparation of high-fiber bread

with barley flour. Korean J Food Sci Technol 28: 702-706.
Chun S8, Park JR, Cho YS, Kim MY, Kim RY, Kim KO.
2001. Effect of onion powder addition on the quality of white
bread. Korean J Food & Nutr 14: 346-354.

Hwang YK, Hyun YH, Lee YS. 2001. Study on the charac—
teristic of bread with green tea powder. Korean | Food
& Nutr 140 311-316.

Kim OH, Choi O], Kim YD, Kang SK, Ree HJ, Lee SY.
2001. Properties on the quality of characteristic of bread
added with Coriander. Korean J Soc Food Cookery Sci 17:
269-274.

Kwon KS, Kim YS, Song GS, Hong SP. 2004. Quality char—
acteristics of bread with rubi fructus (Rubus coreanus
Miquel) juice. Korean J Food & Nutr 17: 272-272.
Kim CS, Chung SK. 2001. Quality characteristic of bread
prepared with the addition of persimmon peel powder.
Korean J Postharvest Sci Technol 8: 175-180.

Choti SH, Kim YS. 2002. The sensory properties and flavor
components of the white bread added with arrowroot juice.
Korean J Food Sci Technol 34: 604-609.

Kang M]J. 2002. Quality characteristics of the bread added
dandelion leaf powder. Korean J Food Preserv 9. 221-227.
A, 1986, AFE &= FAsE A8 p 175-177.

Kiso Y, Tohin M, Ino H, Hattori M, Saamoto T, Namba
T. 1984. Mechanism of antihepatotoxin activity of glycyr-
rhizin I Effect on free radical generation and lipid
peroxidation. Planta Medica 50: 293-302.

Pompei R, Flore O, Marcialis MA, Pani A, Loddo B. 1979.
Glycyrrhizic acid inhibits virus growth and activates virus
particles. Nature 281: 689-690.

Lee JI, Lee JH, Kwack Y], Ha Y], Lee JW, Lee JR, Joo
ST, Park GB. 2003. Effect of CLA-vegetable cils and CLA-
lard additives on quality characteristics of emulsion-type
sausage. .J Amim Sci & Technol 46: 209-216.

Shim HK, Park MH, Choi C, Bae M]. 1997. Effect of
Glyeyrrhiza glabra extracts on immune response. Korean
J Food & Nutr 10: 533-538.

Shin DH, Han JS, Kim MS. 1994. Antimicrobial effect of
ethanol extract of Sinomenium acutum (Thunb.) Rehd. et
wils and Glvcyrrhiza glabra L. var. glandulifera Regel et
zucc on Listeria monocytogenes. Korean J Food Sci
Technol 26. 627-632.

ZAA7Z, Aled At 1992, k82 B gk FAk, Mg p 165-
167.

Fas). 1966, Fojuzt Fd4), A$ p 1195

Kang YH, Park YK, Lee GD. 1996. The nitrite scavenging
and electron donating ability of phenolic compounds.



918

30.

31

32.

33.

34.

35.

36.

317.

39.

40.

41.

atts

Korean J Food Sci Technol 28. 232-239.

Shama RA, Gescher Al, Steward WP. 2005. Curcumin. The
story so far. Eur J Cancer 41: 1955-1968.

Buege JA, Aust SD. 1978. Microsomal lipid peroxidation.
Method Enzymol 52: 302-310.

Shin DH, Lee YW. 2002. Quality attributes of bread with
soybean milk residue-wheat flour. Korean J Food & Nutr
150 314-320.

Hwang YK, Hyun YH, Lee YS. 2004. Study on the charac—
teristics of bread with Jasmin tea powder. Korean J Food
& Nutr 17. 41-46.

Jung HS, Noh KH, Go MK, Song YS. 1999. Effect of leek
(Allium tuberosum) powder on physicochemical. J Korean
Soc Food Sci Nutr 28 113-117.

Pomeranz Y, Shogren MD, Finney KF, Bechel B. 1977.
Fiber in bread making effects on functional properties.
Cereal Chem 54: 25-41.

Shin DH, Lee YW. 2002. Quality attributes of bread with
soybean milk residue-wheat flour. Korean J Food & Nutr
15: 314-320.

Rockland LD, Stewart GE. 1981. Water activity influence
of food quality. Academic press, New York.

. Shin GM, Jung JW. 1998. A study on the utilige of materials

of bread. Korean J Culinary Research 4. 389-411.

Kang WW, Kim JK, Kim GY, Oh SL. 2000. Quality charac-
teristics of the bread added persimmon leaves powder.
Korean J Soc Food Sci 16: 336-341.

Kim JY. 2002. Effects of chitosan in shelf-life and quality
of bread. MS thesis. Pukyong National University, Busan.
Choi O], Kim YD, Kang SK, Jung HS, Ko MS, Lee HC.
1999. Properties on the quality characteristics of bread add-
ed with Angelica keiskei Koidz flour. J Korean Soc Food

EEESE LESESE R

45.

46.

47.

48.

49.

Sci Nutr 28' 118-125.

. Lee YC, Shin KA, Moon YL, Kim SD, Han YN. 1999. Quality

characteristics of wet noodle added with powder of opuntia
ficus-indica. Korean J Food Sci Technol 31: 1604-1612.

. Kim YS. 1998. Quality of wet noodle added with wheat flour

of opuntia ficus-indica. Korean J Food Sci Technol 31:
1373-1380.

. Eskin NA. 1990. Biochemistry of food processing. In

Biochemistry of foods. 2nd ed. Academy press, New York.
p 335.

Min YK. 1990. Structural and textural characteristics of
baked goods. In Physical properties of foods. Peleg M,
Bagley EB, eds. Dachan textbook Inc, Seoul. p 259.
Kim JS. 2004. Effect of chitosan addition on the shelf-life
of bread. Korean J Food & Nutr 17: 388-392.

Lee SH, Jo OK. 1998. Effect of Lithospermum erythro-
rhizon, Glycyrrhiza uralensis and dipping of chitosan on
shelf-life of Kimchi. Korean J Food Sci Technol 30:
1367-1372.

Kim HW, Cho SI, Lee YT, Kim IR. 1999. Effect of radix
glycyrrhizae on antioxidative activities in sijunzi-Tang.
Kor J Herbology 14: 13-22.

Jung SH, Chang KS, Ko KI. 2004. Physiological effects
of curcumin extracted by supercritical fluid from turmeric
(Crucuma longa L.). Korean J Food Sci Technol 36: 317-
320.

. Park JG, Her JH, Lee SY, Cho SH, Youn SK, Choi JS, Park

SM, Ahn DH. 2005. Study on the improvement of storage
property and quality in the traditional seasoning beef con-
taining medicinal herb extracts. J Korean Soc Food Sci
Nutr 34: 113-119.

(200613 39 27¢ A< 20069 8Y 2 A=)



