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Quality Characteristics of Bread with Citrus Peel Water Homogenate
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Abstract

Quality characteristics of bread added with water homogenate of citrus peel powder(WHCP, 1~5% of wheat
flour) were investigated. The pH, the volume of dough, and the loaf volume index of bread added with WHCP were
lower than those of the control. The contents of total carotenoids, hesperidin and naringin in the bread with 3% of
WHCP were 0.14, 38.4 and 25.3 mg%, respectively. The bread with WHCP(3%) showed comparable cohesiveness
and springiness, but higher hardness than the control product. The bread with WHCP(3%) showed the best quality
evaluated by color and overall acceptability, taste, flavor and texture.
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Table 1. Experimental plots and compositions of materials for

bread with citrus peel powder (g)
Addition amounts of citrus peel (%)
Ingredients
0 1 3 5
Wheat flour 1000 990 970 950
Water 630 630 630 630
Yeast 20 20 20 20
Shortening 20 20 20 20
Yeast food 20 20 20 20
Sugar 60 60 60 60
Milk powder 36 36 36 36
Salt 20 20 20 20
Citrus peel powder 0 10 30 50

| mixing for 17min
Dough
l

First fermentation
(34x1C 75% RH, 50min)

|
| Dividing of dough |
|

l

Bench time
(Room temperature, 15min)

!
|

Second fermentation at 37°C,
80% RH for 40min

}
| Baking at 180°C/170°C for 35mins) ]

l

l Cooling at room temperature J

Fig. 1. Bread making processes by the straight dough method.

AlZ1 % homogenizer(Nihonseiki, Kaisha 1td, Japan)Z
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Table 2. Internal color of the bread with different concentration

of citrus peel
Added amounts of citrus peel (%)
Color
0 1 3 5
L* 70277 61.08°  57.85° 54.02°
a* -180" -105 5.42° 13.79°
b* 13.42° 3967 4268 56.40°

“Values are mean of triplicate determinations and different
superscripts within a row indicate significant differences at p<0.05.
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Fig. 2. pH of dough with different concentration of citrus peel.
Values are mean=+SDs of triplicate determinations and
different superscripts indicate significant differences at
p<0.05.

4.0

Acidity(%)

Citrus peel power(%)

Fig. 3. Titratable acidity of dough with different concentration

of citrus peel. Values are mean=SDs of triplicate deter-

minations and different superscripts indicate significant
differences at p<0.05.
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Fig. 4. Volume of dough with different concentration of citrus
peel powder. Values are mean®SDs of triplicate
determinations and different superscripts indicate signifi-
cant differences at p<0.05.

85

Loaf volume index

Citrus peel(%)

Fig. 5. Loaf volume index of the bread added with different of
citrus peel powder. Values are mean+SDs of triplicate
determinations and different superscripts indicate signi-
ficant differences at p<0.05.
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Fig. 6. Photograph of dough after st fermentation(top) and
bread{bottom) with different concentration of citrus peel.
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Fig. 7. Total carotenoid contents of bread with different
concentration of citrus peel powder. Values are meant
SDs of triplicate determinations and different super-
scripts indicate significant differences at p<0.05.
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Fig. 8. Content of hesperidin and naringin in bread with
different concentration of citrus peel powder. Values are
mean+SDs of triplicate deferminations and different
superscripts indicate significant differences at p<0.05.
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Table 3. Texture of the bread with different concentration of citrus peel

Added amounts of citrus peel (%)

Attributes
0 1 3 5
Hardness(10%g/cm’) 353" 321° 473 3.60°
Strength(10° X dyne/cm’) 0.54 0.54° 0.99* 0.60°
Cohesiveness(%) 82.49° 83.75° 71.61° 78.00°
Springiness(%) 83.92° 8821’ 72.78° 85.56°

Y Values are mean of triplicate determinations and different superscripts within a row indicate significant differences at p<0.05.
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Fig. 9. Quantitative descriptive analysis diagram for bread with
different concentration of citrus peel powder. Color
acceptability(CA), taste(TA), flavor(FA), texture(TA)
and overall acceptability(OA) were evaluated from very
poor(1 point) to very good(S points). Values are mean
of 25 panels.

T AtolellME 3G Alolg Holz| gt} whe]
o} Fe Arbpt Autg ez Bsb) wlie
L 713 E JEeH 3%>1%>5%>0% 2
2 3% A7MrolA g 23t 4134 (texture)
A tE 7EEE I%>1%>0%>5% 0.8 JEte
o, 2FAQ 7EEE 3%>1%>0%>5% £02 3%
A7bAAM 71 FEstoh

V.2 o

)



404 g7 - oA - 2
7¥o] F/VEFE Wolzlon Az W o}
Atk ¥r=9] Kul9l @) joaf volume 7o) %
o}dA4& AAistgct 3% H7be] total carotenoids,
hesperidin ¥ naringin 32 Z}Zb 0.14 mg%, 38.4
mg% 2 253 mg%e)Ut}t. el hardness 7HEuHH
27VEe] SUHETE =3k 1%E A7
7359 strengthe= tl2F3 Aozt gigled o o)
o2 HylEg4E EolAtl Cohesivenesse 1% A7}
279 2ol HolA] gpgtovt 3~5% H7Ht
3A Z4asc) Springinesse 0, 1 2 3% H7}
FoE 2lol & HolxA] ggkon} 5% HrhrelA e
I3 L= T o A T B L 2 M
=2 B 23 3% A7 Vg FzEtTh

Huolo
Tae

fae e e

folr R

V. #

HO

1. Ryn CH (1999) : Study on bread-making quality
with mixture of waxy barley-wheat flour. 1.
Rheological properties of dough made with waxy
barley-wheat flour mixture. J Korean Soc Food Sci
Nutr 28(5): 1034-1043.

2. Choi OJ, Kim YD, Kang SK (1999) : Properties
on quality characteristics of bread added with
Angelica keiskei Koidz flour. J Korean Soc Food
Sci Nutr 28(1): 118-125.

3. Kim HJ, Kang WW, Moon KD (2001) : Quality
characteristics of bread added with Gastrodia elata
Blume powder. Korean J Food Sci Technol 33(4):
437-443.

4. Kang KC, Beak SB, Rhee KS (1990) : Effect of
addition of fiber on salting of cakes. Korean J
Food Sci Technol 22(1). 19-25.

5. Kim YS, Ha TY, Lee SH, Lee HY (1997) :
Properties of dietary fiber extract from rice bran
and application in bread-making, Korean J Food
Sci Technol 29(3): 502-508.

6. Kim SI, Kim KJ, Jung HO, Han YS (1998) :
Effect of mugwort on the extension of shelf-life of
bread and rice cake. Korean J Food Sci 14(1):

TF

10.

11.

12.

13.

14.

15.

16.

HobAloh RkERAE

106-113.

. Lee HS, Park JR, Chun SS (2001) : Effect of pine

pollen powder on the quality of white bread
prepared with Korean domestic wheat flour. Korea
J Food Sci Nutr 14(4): 339-345.

. Bac JH, Woo HS, Choi HJ, Choi C (2001) :

Qualities of bread added with Korean persimmons
(Diospyros kaki I folium) leaf powder. Korean Soc
Food Sci Nutr 30(5): 882-887.

. Abn JM, Song YS (1999) : Physico-chemical and

sensory characteristics of cakes added sea mustard
and sea tangle powder. J Korean Soc Food Sci
Nutr 28(3): 534-541.

Kim JS, Kang KJ (1998) : Effect of laminaria
addition on shelf-life and texture of bread. Korean
J Food Nutr 11(5): 556-560.

Hwang SY, Choi OK, Lee HJ (2001) : Influence
of green tea powder on the physical properties of
the bread flour and dough rheology of white pan
bread. Korean J Food Nutr 14(1): 34-39.

Kim EJ, Kim SM (1998) : Bread properties utili-
zing extracts of pine needle according to prepara-
tion method. Korean J Food Sci Technol 30(3):
542-547.

Lim YL, Lee YK, Kim SD (2000) : Effect of
charcoal powder on the dough fermentation and
quality of bread. J East Asian Soc Dietary Life
10(6): 541-547.

Lee KH, Lee YC (1997) : Effect of carboxymethyl
chitosan on quality of fermented pan bread. Korean
J Food Sci Technol 29(1): 96-100.

Lee HY, Seog HM, Nam YJ, Chung DH (1987) :
Physico-chemical properties of Korean mandarin
(Citrus reticulay orange juice. Korean J Food Sci
Technol 19(4): 338-345.

Kim YK, Lee MK, Lee SR (1997) : Elimination of
fenitrothion residues during dietary fiber and bio-
flavonoid preparations from mandarin orange peels.
Korean J Food Sci Technol 29(2): 223-229.



Vol. 12, No. 5(2002)

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

Moresi M, Clementi F, Rossi J, Medici R, Vinti L
(1987) : Production of biomass from untreated
orange peel by Fusarium avenaceum. Appl Micro-
biol Biotechol 27: 37-45.

Kamiya S, Esaki S (1971) : Recent advances in the
chemistry of the citrus flavonoids. Nippon Shokuhin
Kogyo Gakkaishi 18(1): 38-48.

Crandall PG, Kesterson JW, Dennis S (1983) :
Storage stability of carotenoids in orange peel oil. J
Food Sci 48: 924-927.

Monforte MT, Trovato A, Kirjavainen S, Foresieri
AM, Galati EM (1995) : Biological effects of he-
speridin, a citrus flavonoid. (note II): hypolipi-
demic activity on experimental hypercholesterolemia
in rat. Farmaco 50: 595-599.

Kawaguchi K, Mizuno T, Aida K, Uchino K
(1997) : Hesperidin as an inhibitor of lipases from
porcne pancrease and Psudomonas. Biosci Biotech
Biochem 61: 102-104.

Bok SH, Lee SH, Park YB, Bac KH, Son KH,
Jeong TS, Choi MS (1999) : Plasma and hepatic
cholesterol and hepatic activities of 3-hydoroxy-
3-methyl-glutaryl CoA reductase and acyl CoA:
cholesterol transferase are lower in rat fed citrus
peel extract or a mixture of citurs bioflavonoids. J
Nutr 129: 1182-1185.

Struckmann JR, Nicolaides AN (1994) :

noids. A review of the pharmacology and therapeu-

Flavo-

tic efficacy of Daiflon 500 mg in patients with
chronic venous insufficiency and related disorders.
Angiology 45: 419-428.

Middleton E Jr, Kandaswami C (1994) : Potential
health promoting properties of citrus flavonoids.
Food Technol 48(11): 115-119.

Kandaswami C, Perkins E, Soloniuk DS, Drze-
woeclo G, Middleton E Jr (1991) : Antiproliferative
effects of citrus flavonoids on a human squamous
cell carcinoma in vitro. Cancer Letter 56: 147-153.
Kawaii S, Tomono Y, Katase E, Ogawa K, Yano

A2Hs & AU

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

A7 e EAEA 405
M (1999) : Quantization of flavonoid constituents
in citrus fruits. J Agri Food Chem 47: 3565-3571.
Sugisawa H, Yamamoto M, Tamura H, Takaki N
(1989) : The comparison of volatile components in
peel oil from four spices of navel orange. Nippon
Shokuhin Kogyo Gakkaishi 36(6): 455-462.

Kim BR, Choi YS, Lee SY (2000) : Study on
bread-making quality with mixture of buckwheat-
wheat flour. J Korean Soc Food Sci Nurt 29(2):
241-247.

AACC (1983) : Official methods of the AACC. 8th
ed., American Association of Cercal Chemists, St.
Paul, MN.,

Funk K, Zabik ME, Elgedaily DA (1969) : Ob-
jective measure for baked products. J Home
Econom 61: 117-123.

Umeda K, Kawashima K (1971) : Studies on citrus
carotenoids. Part . Systematic separation of carote-
noid groups by thin layer chromatography. Nippon
Shokuhin Kogyo Gakkaishi 18(4): 147-154.

Song EY, Choi YH, Kang KH, Koh JS (1998) :
Free sugar, organic acid, hesperidin, naringin and
inorganic elements changes of Cheju citrus fruits
according to harvest date. Korean J Food Sci
Technol 30(2): 306-312.

Herbert A, Joel LS (1993) : Sensory evaluation
practices. 2nd ed. Academic Press, USA, p. 68-75.
Chung SK, Kim SH, Choi YH, Song EY, Kim SH
(2000) : Status of cirus fruit production and view
of utilization in Cheju. Food Industry and Nutrition
5(2): 42-52.

Satysanarayana RTS, Murali HS (1971) : Evalua-
tion of compressed baler's yease as a substitute for
glucose oxdase for desugaring egg melange. J Food
Sci and Tech (lindia) 22: 47-51.

Kim YS, Ha TY, Lee SH, Lee HY (1997) :
Properties of dietary fiber extract from rice bran
and application in bread-making. Korean J Food
Sci Technol 29(3): 502-508.



406 457 - ol - AEE HotAloh RAEEHES

37. Han DI, Hwang BY, Hwang SY, Park JH, Son loration of food and its chemistry. Koritsu Shoing
KH, Lee SH, Chang SY, Kang SJ, Ro JS, Lee KS p. 155-158.
(2001) : Isolation and quanti-tative analysis of he- 39. Crandall PG, Kesterson JW, Dennis S (1983) :
speridin from Awrntii fructus. Kor J Pharmacogn Storage stability of carotenoids in orange peel oil. J
32(2): 93-97, 2001. Food Sci 48: 924-927.

38. Nakabaysshi UR, Kimura S, Ko RT (1972) : Deco-



