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Abstract

The purpose of study was to improve the storage time of breads with spices. The quality of breads with garlic,
ginger and cinnamon powder containing 1% concentration were investigated using sensory and mechanical evaluation.
For 14 days, total microbial count and chemical properties were analyzed at 18°C. The result of sensory evaluation
was not significantly different between control and breads with spices powder. But breads with spices powder were
significantly higher than control in texture and acceptability. Especially, bread with cinnamon powder was most
favorable in acceptability.

The result of total microbial count showed that breads with spices powder were reduced with storing time passed
and bread with cinnamon powder was most reduced in breads with spices powder. As storing time passed, moisture
contents and pH range were decreased and L, a and b value were decreased in all breads. Hardness, gumminess and
brittleness of texture analysis were increased as storing time passed, but springiness and cohesiveness were
decreased. A negative correlation was observed between the sensory and mechanical properties in general. Sensory
properties of springiness and swelling were positively correlated with the acceptability. In the analysis of correlation
between the chemical and mechanical properties showed that lightness of mechanical properties had positive
correlation with pH range and moisture contents. Moisture contents of chemical properties had negative correlation
with hardness, but had positive correlation with cohesiveness of mechanical properties.
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Table 1. Formulas for breads with garlic, ginger and
cinnamon powder

0
Ingre;::?es C GLP GGP CNP

flour 300g 297g 297g 297g
spice Og 3g 3g 3g
water 200 ml 200 ml 200 ml 200 ml
yeast 3g 3g 3g 3g
yeast food 2.5g 2.5g 2.5¢ 2.5¢
sugar 25g 25¢g 25¢g 25¢g
salt 3g 3g 3g 3g
milk powder 8g 8g 8g 8g
butter 15g 15g 15g 15g
Y'C  : control

GGP : bread with 1% ginger powder
GLP : bread with 1% garlic powder
CNP : bread with 1% cinnamon powder
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Table 2. Measurement conditions

A5 W3

of Rheometer

Sample height 30.00mm

Sample width 40.00mm

Sample Depth 40.00mm

Plunger diameter 20.00mm

Load cell 1.00kg

Table speed 200.00mm/min
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Table 3. Sensory properties of breads with garlic, ginger and cinnamon powder

gl 2o, F5E

R4}

pcs

Sensory properties samples” F-value
C GLP GGP CNP
softness 324147 33+1.49° 3.5+0.84° 3.2+1.98 0.09
appearance color 1.340.48° 25+0.70° 2.6+0.81° 304051° 12.887
odor flavor 1.6+0.69° 3.7+1.25° 4.0+1.05° 3.4+1.50° 8.56"
wheat flour odor 51+137 354143° 4.1+0.99° 47+1.15 3.13
bite 1.9+0.87" 33+1.56° 29+1.28 3.0+1.56" 2.02
aste hot 1.3+048° 27+133 3.3+1.56" 26+1.17 4.84"
roasted nutly 4.6+1.50° 3.6+1.64° 4.1+1.37° 3.6+1.26" 1.08
astringent taste 20+1.15° 2.7+0.94° 2.9+1.10° 3.1+1.19° 1.88
brittle 23+133 2.1+0.87 29+137 22+0.78 1.02
hardness 274156 2.8+0.91° 3.6+0.84° 24+1.50° 1.67
springiness 45+1.35 4.0+1.56° 44+1.17 47+1.82° 0.39
texture moistness 45+135° 5.0+1.41° 43+094" 45+ 117" 0.58
chewiness 3.7+1.41° 3.5+1.50° 3.7+1.15 33+1.15 0.21
swelling 42+161° 39+1.28 41+128 47+125 0.62
greasy 2.7+1.70° 34+1.17° 3.1+0.99" 29+1.37" 0.
p<.05 p<0l  p<.001
Y'C : control GLP : bread with 1% garlic powder
GGP : bread with 1% ginger powder CNP : bread with 1% cinnamon powder
? a-e means Duncan’s multiple range test for experimental samples(row).
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Fig. 1. QDA profile of breads with garlic, ginger
and cinnamon powder on acceptability

"¢ . control

GGP : bread with 1% ginger powder

GLP : bread with 1% garlic powder

CNP : bread with 1% cinnamon powder
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Table 4. Changes of microbial cell count in NT for storage period of breads containing garlic, ginger and cinnamon powder

(cells/g)
storage period
(days) 0 3 7 10 14
samples')

C 0 2.50% 10’ 4.18 x 10° 8.34 x 10° 2,78 X 1¢°
GLP 0 425 x 10 1.25x 10’ 1.08 x 10° 1.58x 10’
GGP 0 0 5.61 % 10" 327 x10° 7.08 X 1¢*
CNP 0 0 4.21 x 10" 8.38 % 10’ 4.59 x 10°

Y C  :control GLP : bread with 1% garlic powder

GGP : bread with 1% ginger powder

CNP : bread with 1% cinnamon powder

Table 5. Changes of microbial cell count in PDA for storage period of breads containing garlic, ginger and cinnamon
powder (cells/g)
storage period
(days) 0 3 7 10 14
Samplesl)
C 0 3.34x10' 5.43%10° 2.84% 10° 4.13x10°

GLP 0 0 4.38x 10' 7.08 x 10° 1.03 x 10°

GGP 0 0 43110 324x 107 6.82x 107

CNP 0 0 4.28 % 10’ 1.27 x 10° 375%10°
e : control GLP : bread with 1% garlic powder

GGP : bread with 1% ginger powder

A2z 7ere A A 178 A3E Q00D

CNP : bread with 1% cinnamon powder
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Fig. 2. pH range of breads with different kinds of spice
powder
"¢ : control

GGP : bread with 1% ginger powder

GLP : bread with 1% garlic powder

CNP : bread with 1% cinnamon powder
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Fig. 3. Moisture of breads prepared with different kinds
of spice powder
Y'Cc: control

GGP: bread with 1% ginger powder

GLP : bread with 1% garlic powder

CNP : bread with 1% cinnamon powder
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Table 6. Hunter Color Values for storage period of breads with garlic, ginger and cinnamon powder

storage samplesl)
characteristics period F-value
(days) C GLP GGP CNP
0 702040017 465544025  "67.68+023 758.15+0.01° 388261
3 ©5204+004°  P%5191+001°  “53.9440.16" *42.84+0.02° 13688.17""
L 7 P5051+001°  P52.08+0.01°  f49.2140.13° “45.78+0.03° 537692
10 F48.53+£032°  ©51.77+£002°  “52.36+0.02° Y4524 +0.01° 159579
14 55830+001°  P49.76+001°  ®54.52+007° “47.0440.03° 56916.08""
F-value 14057.10™" 12473.38™" 11561.95™ 2176.75"
0 "318+003  "1.36+003° .2.56+0.14° %0.89+0.01° 2820.77"
3 40.67+0.04° *0.28+0.01° A.1.3410.02° A1.23+0.03° 4440.627
. 7 £.6.92+0.03" £.6.34+0.04° “.7.66+0.04° £.6.39+0.04* 837.547
10 5.0.89+0,08° 50354002°  ™1.26+001° “0.61+0.04° 997.79™"
14 €.1.95+0.04° €.1.1840.03 £.1314+0.03° Y.0.41+0.06" 722,62
F-value 11557.44™ 23988.89"" 8153.54" 21075.26™"
0 A3774002° *1469+001°  *14.91+007° *12.46£0.01° 341825
3 €4.50+0.01° 6.08+0.01° ¥6.54+0.16" %782 +0.02" 1058.19""
b 7 E371+0.01° 57.81+0.02° 5.17+£0.04° “6.74+£0.02° 18375.527"
10 P4.1740.09° 6.48+0.02° “6.05+0.01° Y6.48+0.01° 1943.117"
14 F5.5340.01° F5.91+0.01° “5.99+0.15° ®6.26+0.02° 1247.177
F-value 33648.16"" 2000.99™" 9674.43" 79592257
Tp<05 Tp<01 T: p<.001
¢ : control GLP : bread with 1% garlic powder
GGP : bread with 1% ginger powder CNP : bread with 1% cinnamon powder
Means with the same letter are not significantly different(p<.05)
? a-d means Duncan’s multiple range test for experimental samples(row)
?» A-E means Duncan’s multiple range test for storage period(column)
778 (gumminess) 2 AF 04 = dzzol 7t FBBAES Ro dgda o H& AL Hos
EA JEbgthp<0D. dl&wo] AF7]TFo] ZBojA = A% dee ¢ F Utk AP JEEE B
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3 }—CrLE—‘l AZ7100] AAAAFE FUEste A AgE 29 99 7|z=¢ v 2FE Y
£ ERATHp<.001). u}/d(brittleness)= A7 0UA o AW VEke 9@ REge FE, T
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7v2ol 7Hg wkem, AF 7493 14LA s BE £ Yeigien, Wrtge =& A4, g8y, 1
=, A9 A7 EF 4 el FEEGe F9 JEEAE B9 Adeg
AZ7170E 54 g (brittleness) & th2Fo] B4 W] BN ©E¥ydol 3 494 BE AL A3
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Table 7. Mechanical characteristics for storage period of breads with garlic, ginger and cinnamon powder

character- Sg::;ied samples” Fovalue
isties (days) control garlic ginger cinnamon
0 “46138.3+82.9™  “1181819+114.8" ©1270192+41405°  “1312740+177.2° 6183.087
3 £17032324+110.6°  ©3040009+360.4° P192265.3+436.8°  P189004.1+183.1° 1212.07°
fandn 7 P305723.6+436.8°  ©384101.6+46.6" ©2788103+233.6°  ©345390.9+257.5° 81 125.28::
058 10 23070487 +151.5°  2456583.81269.0"° ©237486.9+689.3°  *376053.8+509.4° 1215.52
14 198659.6+570.3°  ©373466.9+707.9" *311540.1+581.3°  ©320217.7+4204°  49546.64™
F-value 12115.53™ 3460.839™" 7343274 5693.39"™
0 A74.86+£0.89" 469.26+1.93" 471.894+1.99" “47.40+5.88° 43.64™
3 €43.81+7.05° 4526 +4.54° 84922 +3.86" #56.70+0.38" 4.69"
) 7 €45.17+6.24° ©7.16+2.13° 39,10+ 1.54° ©38.34+5.33° 922"
cohesiveness | ) ©36.5443.94° 840.41+2.91° ©37.944-3.79° ©3828+0.92° 0.78
14 B5741+4.41° ©26.13+4.24° €39.914+2.35° ©38.60+0.56° 45.86™
F-value 2723 83.15™ 7364 1555™
0 2%92.4940.37° “78.16+1.01° A¥85.18+1.04° “43.3449.10° 66.86
3 ©78.91+4.59° ABgA 06+3.43" 488.06-+4.43° 485.70+2.16° 3.16
. 7 ©75.53+9.24° €50.41+9.9¢" €73.96+5.29" ABg3 48 +4.99° 10.25™
SPINgIMess 10 BCg1.8040.89™ A89.3346.58" 5078934145 27498 +5.5%" 575"
14 %98.11+8.52" €58.88+2.65° 679,57 +5.25 AB78 84 +2.82° 26.76™
F-value 759 25927 5.89" 29.52"
0 #255.57+23.72° ¥181.04 £10.71° ©152.70+£24.73 “119.49+10.37° 28.897
3 €163.5+25.11° B113.44+28.14° BC17178 +7.46° 519579+ 1.63" 421"
. 7 4251.16+24.42° %301.26 +9.95" 42202941527 A244.75+28.73° 3.61
gumminess 10 AB)1799+14.53"  A281.42+1583°  *P193.52+1004°  263.94%15.12° 24.93™
14 PC185.66+11.21° B188.46+13.20° AB198.06+15.95 4268.86£25.14" 15.73"
F-value 11.42" 16.89™ 8.01" 32.58™
0 #232.74£16.77° ¥123.16 £17.21° 8132.13424.22° “129.10+6.47° 27.36
3 €126.01£24.14° 4220.24 +46.35° 4B151.26+8.91° $167.79+42.86° 6.76"
pritteness 7 *%206.63410.25" 5103.25+4.73° *7292+11.87 £206.024+37.37° 17.02::
© 10 B178.27+10.61° 4260.90+13.81° AB152.85+10.47° #22233+21.46° 31.39
14 $189.48+17.90° B145.42+18.55° £178.65+18.44" AB188.06+7.83 4.76"
F-value 16.80™ 22.53™ 4.14" 9.98"
p<05 Tp<0l Tp<.001
V'C  : control GLP : bread with 1% garlic powder

GGP : bread with 1% ginger powder CNP : bread with 1% cinnamon powder
Means with the same letter are not significantly different(p<.05)

) a-d means Duncan’s multiple range test for experimental samples(row)

» A-E means Duncan’s multiple range test for storage period(column)

F B=g 9 JBBAE JeE A

Table 8. Correlation coefficient between Sensory Characteristics and
cinnamon powder

2

Acceptability of breads with garlic, giiiger and

Sensory Appearance Odor Taste Texture
Wheat . ., . . .
Accepta Soft- Color  Flavor flour Bite Hot Roasted Astri-  Brittle Hard s.p ring Moist - Chewi SYVCH Greasy
bility ness odor nutly  ngent -ness  -ness -iness -NEss -ness  -ing
Azpf;fi‘g'ce 0877 027 021 -013 -0.15 036 048 -006 094 096™0.10 -0.56 080 -045 005
qg;‘i’:y 0.79" 093 086" 043 0.61 094™ -041 081" 069 064 005 -040 -008 007 040
qz::fy 062 001 -011 054 0007 014 -032 037 037 071 077 -022 078 097 -048
zi’gﬁfye 049 027 023 013 041 015 -068 063 -047 -067 047 007 -096 081 -007
Overall * N " * " " 3 -
quality |08 063 072" 090 061 071" 030 -030 -040 073" 078" 029 -030 070 -0.87
<05  “p<0l "p<001
- 201 - [Z2YH(TEHA A17R A)3E(2001)



=N

e

AT -

38 - AP -

0y

Table 9. Correlation coefficient between Sensory and Mechanical Characteristics of breads with garlic, ginger and

cinnamon powder

Sensory Appearance Texture Acceptability

_ Softness Brittle  Hard Spﬁng Moist  Chewi Swelling Greasy Appeagnce Tasfe Texn.xre OVlsrAall
Mechanica -ness  -ness  -iness  -ness  -ness quality  quality quality quality
Hardness -0.48 -0.11  -023 031 023 049 0.03 0.78 0.001 -002  -039 0.63
Cohesiveness | 0.40 035 058 054 004 0937 0847 009 0.63 0917 0997  -043
Springiness 0.37 037 057 -046 002 095 079 001 0.64 0877 0997 -0.36
Gumminess -0.28 -0.15  -004 -021 0.13 0.66 -046 035 0.10 -046  -0.68 0.20
Brittleness -0.43 008 -019 027 -023 054 001 075 0.04 -0.07 -0.44 0.58
p<05  Tp<01 Tp<.001
Table 10. Correlation coefficient between chemical and Mechanical Characteristics of breads with garlic, ginger and

cinnamon powder

Mechanicat Hard Cohesi Springi Gummi Brittle
Chemical L a b -ness -veness -ness -ness -ness
Moist Content 0.56" 0.009 0.46" 0.73™ 0.73™ 0.28 031 -0.17
pH 0.62" 0.01 0.38 0.02 0.23 0.08 0.05 0.17
ZA717ko] AAFE LIAH b FLsPAan, a
6. 714 ARl 0|ty ZAIZIQ| AR e AR @7t el A =A Jeksth 714
Table 10.& 7]AA AL} o]5hshd HARESY 4 2 AA A=ze ntsd JU Aol sMd E3%e
#3A Aot FEFTE A9 BE, FNE, o, AZ@717te] dojd s A vepsiov &34
NAH BAAY 189% 49 FFBAE JeEhAA 2 JolAT A4 AL ANEST dE2L
o, Axgte Fo H4@BBAE Ho FEIHO o] Z4F Wy, FANE AL FeE FF
ELTE 4T 498 ¢ & AUt pHe =S £ 24t
Ao FHBAE JeESATh A 7|2 RIS FHFJA AN AR
Hoz @¥EAY REE FEoAM Ho FAHAE
V. 2 of Hol etgio] 3 g%A FF Awe dIse
o2 eyt @5 71AA AAY dEd
FAES H"re Awe AR BAEHL A Z1AR BAY Egol ZEFE AIixr}
BsAA AN A Fuls gz HE FUE A velsch Z1AIA ZHabeh olshshy FAre 4
A7bEol A Jdehgon, aFdAE J#HY 7% B8A A FEFF] w&4F L2 =2
=9 B9 NETe A4S AUS Aol 7 Hh, A= 9A UERRTh
Z =9t %9 7558 A7 AsEE ANE o9 ZF vlg, A%, AAE FVFLEA A
o A7 Awo] JbF A FriHEYed, AW Aagadyt e, AZVE FAEHAAME
¢l J1EE 9 AFE AVF A8H gzl A B3 AsE FArl Aol FHE 2FHE B 5
e TE ARt
o|5teta Al A AFV|ME BFFE NTHA
gt PDAMIA mFolA FAE Hyt Auo] txF = |
o nl&l #9 &4 =7t x9ew 59 AddE
A7 Ao s T Zao] AAHYLY FAHNE L Aed, 334, S, 9L - & Ao B9 g

A7) Awel ARANE FREAANA daTol A
A717ko] QRS g gastgon, Ane 3
b Amol s1g gned Zasdc FNE 37
Auel pHE A& 2% A 3AAAA Lol
A2 TAARE A Frhskah

AR AN FAE @7 A AE= A
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