J. East Asian Soc. Dietary Life
Vol. 11. No. 6(2001)

S&sta HotAmel KEI(Zt| E o|sfetN - HAx £

HFrtEH A by e sta e ARG A Fodokry A g*
Physicochemical and Texture of Bread added
Paecilomyces japonica according to Storage Period
Geum-Soon Park, Soo-Jin Kim and Eo-Jin Park*

Department of Home Management, Catholic University of Taegu
Department of Food-Nutrition-Culinary, Catholic Sang-Ji College*

Abstract

485

For a period of 5 days, the quality of breads with Paecilomyces japonica powder were investigated using
chemical, sensory, and mechanical evaluations at 25°C. The result of analysis of chemical properties re-
vealed that the pH value of dough was increased as the amount of Faecilomyces japonica powder
increased, but volume of dough and baking loss rate were decreased. Breads with 1% and 2%

Paecilomyces japonica powder showed a good overall preference in sensory evaluation.

As storing time passed, moisture content, lightness, and redness were decreased in all breads, but yel-
lowness increased. Hardness and gumminess of texture analysis were increased as storing time passed, but
springiness decreased. Springiness of the mechanical properties was negatively correlated with pH value of
dough and volume of bread, while was positively correlated with volume of dough and baking loss rate. In
the analysis of correlation between sensory and mechanical properties showed that hardness of mechanical
properties had negative correlation with softness, moistness, and springiness. Cohesiveness of mechanical

properties had positive correlation with acceptability.

Key words: Paecilomyces japonica powder, bread, storage period, quality characteristics.
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Table 1. Formulas for breads with P. japonica powder

Samples P. japonica powder
Control
Ingredients 1% 2% 3% 4%
Flour(g) 280 2772 2744 2716 2688
P. japonica(g) 0 28 56 84 112
Water(g) 176 176 176 176 176
Dry yeast(g) 3 3 3 3 3
Sugar(g) 30 30 30 30 30
Salt(g) 5 5 5 5 5
Milk powder(g) 15 15 15 15 15
Butter(g) 15 15 15 15 15
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Table 2. Measurement conditions for Rheometer

Sample height 30.00 mm
Sample width 40.00 mm
Sample depth 20.00 mm
Plunger diameter 20.00 mm
Load cell 1.00 Kg

Table speed 200.00 mm/min
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Fig. 1. pH value of dough and volume of dough according
to the content of P, japonica powder.
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Fig. 2. pH value of dough and volume of breads according
to the content of P, japonica powder.
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powder.
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Table 3-1. Sensory properties of appearance, flavor for 25°C storage time of breads prepared with different concentrations
of P japonica powder

: . Samples
Chalgcterl Days . F-value
stics Control 1% 2% 3% 4%
0 24904073 * 6402195 A770+105  %030+115°  1160+157 36.08***
1 2440183 A 6102179 A7.80+161° 10404245  11.00+094° 21.08***
Color 3 "Pe00£156° 4 570£13F  *7.30£149° “860x164° 11204193 29,37%**
5 B300£081° A 480%122° “%640+£084  “840+183°  *1040+18% 43.96***
F-value 3.69* 187 243 0.74 095
0 2070£200°  ™M040+171°  *970+141°  P950+£143%  "9.20+154° 147
1 *990+196* A 960157 5740171  B750+117°  B500+1.24° 16.04%+*
Softness 3 P850+143° P 73042050 P7.10+334°  P620%220%  P490+317 6.14%**
5 ©790+202* ®750+18¢ 5730211  P650+158%  B520+2.00° 3.03*
F-value 4.66%* 7.26%%* 5.31%* 8o4%+* 17.40%*+
0 050177 *1010+202°  *1020£139° “940+189° A 890+191° 115
1 B850+158* B 810+310° 7804122  B750+108  “B740+126° 115
Moistness 3 B 890110 ®780£187 P790+218°  5740+183° B 650+2.26 452%%
5 P840+142* " 690137 %630£141° 5704115 B 570+279° 418**
F-value 4.26* 6.95%+* 15.4g%+* 9,64%** 5.85%*
0 f830£141° 4950143 “960+164*  f070+200°  A1030%1.05° 223
' 1 %6.80£1.03°  ®770x170°  "810+119®  “920+139®  4970+176° BAT**
Staé‘? grain 3 B690+191° B 710137 B710+119%  “850+158%°  A940+171° 488
oreer 5 ©20+113° 26304141  %600+172°  A800+166°  880+28  11.16%**
F-value 14.58%% 8,374+ 711%%* 091 1.03
0 A30£176% M 760£134  A760+096°  “830%170°  4850+1.08 1.32
1 A730£133% 4 820£122  A810+272  f800+141°  790%119° 0.44
Roasted nutly 3 AT20£154° M 7904137 A770£2000 7404138 A740:164° 030
5 f640£189° A 670£2000  P780+168°  A750£097 47504097 145
F-value 0.70 182 012 094 1.59

* p< 05, **
1) - C:Control

- J1% :dough containing 1% P. japonica powder

p<.01, *** p< 001

+ J2% :dough containing 2% P. japonica powder

- J3% :dough containing 3% P. japonica powder - J4%:dough containing 4% P. japonica powder
2) a-d means Duncan’s multiple range test for experimental sample(row).

3. 71AIH &Af Fig. 95 §%3t2 £22 3718 Ao A37)
Zholl W& HE(L)Ze wstolth. AA7iztel Z7t
DR 55 2T Lk Rorin 4 53 9 §9 4
TolA FARS HrbFe] ZHE4E YR o] 7
e = ST dte] ¥ AFA A ARk
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Table 3-2. Sensory content of texture for 25C storage time of breads prepared with different concentrations of P. japonica

powder
. Samples
Chargctens Days F-value
tics Control 1% 2% 3% 4%
0 A610+144°  f620+113 B590+172° B630+£125°  29.00+2.00° 7.01%+*
1 AT40£177° Arso+164° *8.00£163°  820+181°  A1020£161° 446
Hardness 3 A7504212°  A70+157° A780+175° “850+190° “1060£117° 553+
5 A8204131°  Ag00+156°  “810+17¢°  “920+161®  A1020£161°  355*
F-value 2,67 272 363* 5,54** 1.8
0 A 4042060 1000188  A860+150°  “840+134  A780+127° 0.70
1 78304221F  "PR00£200°  AP770+254¢  A760+126°  A7.90+280° 0.12
Chewiness 3 A7204193  B730x141°  *B710+128° A720+122% A7.20%1.08° 003
5 *680£181°  Bgmp+158*  6.10£159%  “6.60+096°  “6.60x1.50° 0.29
F-value 157 373* 341* 1.96 1.14
0 Ag40+ 126° 8601260  "890+099°  4800+194  A760x1.17° 1.39
1 AB7 404164 48401500  "840+177% AM70+105°  %6.90%0.73° 216
Mouthfeel 3 B630+£133  A710£202°  "780+198°  *740+096°  “6.90%099° 134
5 C5.90+144°  "700£176% A820%£091°  “6.60+£157°  “6.70+149° 3.28*
F-value 6.21%* 256 094 1.74 121
0 29804063  A900+144°  "980+113°  A970+194° 49304163 027
1 A970+156°  A950+177°  *Bg10+09¢° “BS60XLST  Ag80x139° 096
Springiness 3 f950£177°  "920+161°  Mge0x126*  “B8S0x168" A%830+133 094
5 A910£1.28°  #820£154°  C7g0+144® 57404134 P7.40£096°  2.78*
F-value 050 205 430" 327* 357*
* p< 05, ** p<01, ***p< 001,
1) - C:Control

+ J1% :dough containing 1% P. japonica powder
- J3% :dough containing 3% P. japonica powder

2) a-d means Duncan’s multiple range test for experimental sample(row).
A-C means Duncan’s multiple range test for storage time(colux‘nn)‘
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- J3% :dough containing 3% P. japonica powder
- JA% :dough containing 4% P. japonica powder

Fig. 5. QDA profile of appearance acceptance for 25C
storage time of breads prepared with different
concentrations of P. japonica powder.

» J1% :dough containing 1% P. japonica powder
» J2% 'dough containing 2% F. japonica powder
- J3% dough containing 3% P. aponica powder
- J4%:dough containing 4% P. japonica powder

Fig. 7. QDA profile of texture-acceptance for 25°C storage
time of breads prepared with different concentra-
tions of P. japonica powder.
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1) - C:Control
+ J1% :dough containing 1% P. japonica powder
- J2%:dough containing 2% P. japonica powder
- J3% :dough containing 3% P. japonica powder
» J4% ‘dough containing 4% P. japonica powder

Fig. 6. QDA profile of flavor acceptance for 25°C storage
time of breads prepared with different concentra-
tions of P. japonica powder.
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Fig. 8. QDA profile of overali-acceptance for 25°C storage
time of breads prepared with different concentra-
tions of P, japonica powder.
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Table 4. Texture content for 25°C storage time of breads prepared with different concentrations of P. japonica powder

Characteri-

Sample(5C)

F-value
sics DS Control 1% 2% 3% 4%
0 P18588+1177° 21035+ 260° ©224.40+1593° 22580+ 1447 2405241877 8.84**
1 o605+ 623¢ “262.04+22307 %29269+2211% 30039+ 746" B35440+ 597 22.32%**
Hardness 3 532681+ 955° P35181£1182° "46005+505°  P45958+10388° *54015+1303°  14.59***
5 35212423487 M41584+12.95° %45034+2592° 54259+ 568° 455562+ 620°  100.63***
F-value 10507+ 165.40%** 158 45%** 30,22%%* 639.22%**
0 26212+ 089"  “6384% 065"  “64.19+141° 6479+ 455  P6401+ 158° 075
‘ 1 5454+ 246° %5575+ 5047 P5506:418° 5727+ 242° 5789+ 395 058
Cohesive- 3 Ca9804 136  C4456+ 503°  C4808+578° 4593+ 324°  C4117+ 5090 238
ness 5 C3745+ 138° 3870+ 040° D3882+224°  D3003+ 244 93022+ 372 036
F-value  209.94*** 30.43%+* 31.84%** 49,01%** 41 49%+*
0 %8314+ 090° 7677+ 1.86° 270904286  “6454x 491°  “6473+ 230° 3054
o 1 M937+ 619 7726+ 075 A7097£150° 7041+ 541°  A67.00% 7070 437*
Springi 3 877824 617°  A7358+ 377 A6021+4.09°  “6594+ 270°  “6403+ 3065  7.38**
ness 5 B6a56+ 348  B67.86+ 319"  PA381+381° 6368+ 7.14° 46270+ 690°  1.06
F-value 6.86** 10.49** 4.34* 1.28 046
0 Log5 724966  P20651+ 0.86° ©336.60:£31.92° ©34837+1373  C346.88+ 648°  12.08***
_ 1 ©33758+487° 34890+ 8557 ©33148+605° 35031+ 443°  ©36120+3136° 237
Gummi 3 84135247670 B42016+ 165° 5416734423  P43127+ 4930 P43690+2384°  3.00
ness 5 A50820+277°  A5108943521° #52649+576° 53261+ 193° A57029+3159° 5.44**
F-value  81514*** 104 85%+* 120.16*** 512574+ 64.52%%*

* p<0h, *¥* p<Ol, F*p< 001

1) - C:Control

- J1% :dough containing 1% P. japonica powder - J2%.dough containing 2% P. japonica powder

- J3% :dough containing 3% P. japonica powder - J4%:dough containing 4% P. japonica powder
2) a-d means Duncan's multiple range test for experimental sample(row).

A-C means Duncan's multiple range test for storage time(column).

Table 5. Correlation coefficient between chemical characteristics and mechanical characteristics of breads added P, japonica

powder
Chemical . .
Mechanical Moistness Dough pH Dough volume Baking loss rate Bread volume
L -0.74* 0.67* -0.73* ~0.61 023
a ~-0.67* 0.85** -0.78** -0.72* 0.42
b -0.74* 0.76 -0,73* -0.63* 0.32
Hardness -0.49 0.97**+* -0.81** -0.84** 0.67*
Cohesiveness -017 0.75* -0.37 -047 0.46
Springiness 0.60 ~0.87*** 0.68* 0.66* -052
Gumminess -0.69 0.87*** -0.72* -0.70* 0.65*

P05, *F P< 0L, *** P<00L.
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Table 6. Correlation coefficient between sensory and mechanical characteristics of P, japonica powder

Me Sensory Soft Moist Hard  Chewi Mouth Springl Appearance Flavor Texture Overall
© . -ness -ness -ness -ness -feel -ness  acceptance acceptance acceptance acceptance
chanical
Hardness -0.85%** -0 87***  0.72*** -029 -045  -090***  -0.04 0.06 -0.44* -0.56**
Cohesiveness  0.62**  068*** -050* 0.45* 0.62%*  0.73*** 0.48* 0.35 0.63** 051*
Springiness 068 0.63 -0.59 0.16 0.16 0.71 ~0.38 -0.42 0.04 0.44
Gumminess -0.63 -0.73 0.53 -0.46 -055  -0.84 -0.27 -0.19 -0.57 -0.56
* PLO5, ¥ P01, *** P< 001,
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Rod, Az 7|3x 9A ST FY FBHA o|Ael Ax 532 & AU 4w £3
g Ha SN0 B24F Muste AL Bt o] thRzd vish 3 BEAAE o AEL 7
Bz ARt EE45 AR 7EkE WA 54 AF 2AZAMY stedel Ao, o 7%
Hrlsgleon, SUge Be4S MRS o sE 2% YFEL 297447t APsn Alsg.
V. 2<f 9 HE V.2 ¢
E232E H7IE Awg 25CAM 77 14, 3¢, 1L AAE 859 §F8%, T8AL 19%.
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7tg4E o) pHE Eobplom, WEe Fié
77 £4&L A Jeigoy AF RoE 3

vebgth, FERFE 2%F71E0l ARNRESE
E2a7 718 gsiih AR wE #53

A RE $54 A37130) A4S 35T R
Hed, dawd Hal S0 371489 /5
= 7)- ] q’ \4—9&1:}. \_.E‘_’_'Z—_]gg. 0'6‘3}}— ‘t;"‘??‘:

1%A7V 2 2%H7 2] 2 71ZEE Yehiidh
7AR ALY A% 23 ]*15 BE(L)s} JAm
() AR7Ze] ALE Zadgou, ﬂfﬂiE(b)
= ZUhEa B 1*1 H7tgo] Zotee
AA7V\7ke] 442 Ax(hardness) = 349_2 2
743 2w (p<.001), %EW (springiness) & A &7]7}
o] AFE HolNI AL Fohtt ¢lsted EA
3 71AH 549 ARBAGA doughdl pH AF
o] Ruls @849 Ro] AARAE, #EFE do-
ugh®) ¥3¢t Fr1&4E2 @845 Fo AuaA
£ Btk #53 543 71AA BAY AaaAd

3. Nam, Sung-Hee, Jung, I-Yeon, Ji, Sang-Duk
and Cho, Sae-Yun : Cultural Condition and
Morphological Characteristics of Paecilomyces
Aponica for Artificial Cultivation, Korean J.
Seric, Sci. 41(1): 36, 1999.

4. ARH, $E, AAE  FFHR C ARL 7
FRAE A, HEHES 2R 32(3), 5663,
1999,

5. REKEX, FAHH @ HERXZHEEREY v ~0
P, BRAeit =72 b, 130~131, 1996,

6. Shim, J. Y., Lee, Y. S, Lim, S. S. and Shin,
K. H :
myces jponica, A New Type Cordyceps sp.
Kor. J. Pharmacogn. 31(2), 163~167, 2000.

7. HHE AR FAAA, 93 AAAE, 8:
34, 1990.

8. Chung, J. Y. and Kim, C. S. :
Buckwheat Bread :

Pharmacological Activities of Paecilo-

Development of
1. Effects of Vital Wheat



496

10.

11,

12,

13.

14

15,

186.

17.

DEEE

Gluten and Water-Soluble Gums on Dough
Rheological Properties, Korean J. Soc. Food Sci.
14(2), 168, 1998.

. Kang, M. Y., Choi, Y. H. and Chol, H. C. :

Comparison of Some Characteristics Relevant to
Rice Bread Processing between Brown and
Milled Rice. Korean J. Soc. Food Sci. 13(1), 64
~69, 1997.

Joe. A. R and Ahn, S. Y. : Effect of Addition
Starch on
Characteristics of Corn Bread. Korean J. Soc.
Food Sci., 12(2), 207~213, 1996.

Im, 1. G, Kim, Y. S, and Ha, T. Y. : Effect
of Sorghum Flour Addition on the Quality
Characteristics of Muffin. Korean J. Food Sci.
Tec,, 30(5), 1158~1162, 1998,

Eliasson, A. C. and Larsson, K.: Baking beha-
vior of whole wheat flour and non-wheat ce-
reals, Bread making, New York, 346, 1993.
Kim, E. J. and Kim, S. M.
Utilizing Extracts of Pine Needle according to
Preparation Method. Korean J. Food Sci. Tec.
30(3), 542~547, 1998.

Jung, H. S, Noh, K. H, Go, M. K. and Song,
Y. S Effect of Leek{Afllium tuberosum)
Powder on Physicochemical and Sensory
Characteristics of Breads. J. Korean Soc. Food
Sci, Nutr,, 28(1), 113~117, 1999,

Kim, J. S. : Sensory Characteristics of Green
Tea Breads. Korean J. Food & Nutr, 11(6),
657 ~661, 1998.

Cho, M. K. and Lee, W. J. : Preparation of
High -Fiber Bread with Soybean Curd Residue
and Makkolli(Rice Wine) Residue, M. J.
Korean Soc. Food Sci. Nutr., 25(4), 632~636,
1996.

Choi. O. J., Jung, H. S, Ko. M. S, Kim, Y. D,
Kang. S. K. and Lee, H. C. : Variation of Re-
trogration and Preference of Bread with Added
Flour of Angelica keiskei Koidz during the

of Enzyme-Resistant Texture

: Bread Properties

A%

- dpol )

18.

19.

20.

21.

22.

23.

4.
25.

26.

27,

28

29. A
30. A
31.
32.

33.

HobAlol R4 FRAETE
Storage, J. Korean Soc. Food Sci. Nutr., 26(1),
126~131, 1999,

Park, K. S. and Lee, S. J. : Effects of Job's
Tears Powder and Green Tea Powder on the
Characteristics of Quality of Bread. J. Korean
Soc. Food Sci. Nutr,, 28(6), 1244, 1999,

Kim, M. L, Park, K. S, Park, C. S. and An,
S, H Effect of Spice Powder on the
Characteristecs of Quality of Bread. Korean J.
Soc. Food Sci. 16(3), 245~254, 2000.

A.O.AC : Official Methods of Analysis. 94542,
943.02, 15th ed., Association of Official Analysis
Chemists, Washington D. C.,, U.S.A, 1984,
Pierce, M. M. and Walker, C. E.: Addition of
sucrose fatty acid ester emulsifiers to spongy
cakes, Cereal Chem., 64, 22, 1987,

HAEBFAA, 19959 F%H AL Workshop,
AR A9 5L 20008% A Wor-
kshop.

A, 019% ¢+ 4F) AEAAL AL 1994,
A, BE, 25A ¢ SASEARE 24, 7
$-Ab, 1999.

FETY 1 9=$Y SASE 048 E
Apf-otteim, 2000.
He, H. and Hoseney, R. C : Gas retention of
different cereal flours, Cereal Chem., 68(4) p

334, 1991.
A z]onl 71;‘d—/‘~‘

AR LA,

A¥Y
o w& z{] H_E_M
+3, pl13, 1997,

JolE3h AA : Jenis
ol&: ¥ EAArI&Y
= Z2EA, W93 FA -

AL, 1999,

AEEN ZAURAYSY - 4FENE Y
YA}, 1995,

Choi, S. G. and Rhee, C. : Effects of Freezing
Rate and Storage Temperature on the Degree

PR LER L
FANHE A BHFATL,

zo]-

r\l

A+4, p54, 1980.
A4, p101, 1994
EEE L

:IL X ox 0?; 05

Osz-:U\_‘._‘.._‘

of Retrogradation, Texture and Microstructure
of Cooked Pice, Korean J. Soc. Food Sci. Tec.



Vol. 11, No. 6(2001) S35z ArAMe HFr)7e] BE o|BetA . wAH S 497

27(5), 783~788, 1995, Soc. Food Sci. 16(4), 336~341, 2000.
34. Kang, W, W, Kim, G. Y., Kim, J. K. and Oh, 35. Im, J. G. and Kim, Y. H. : Effect of Green
S. L. : Quality Characteristics of the Berad Tea Addition on the Quality of White Bread,

added Persimmon Leaves Powder. Korean J. Korean J. Soc. Food Sci. 15(4). 395~400, 1999.



