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Quality Properties of Loaf Bread Added with Fermented Tea Powder
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Abstract

The purpose of this study was to determine the qualities of loaf breads added with green tea powder,
minimum fermented tea powder (fermented for 10 hrs), medium fermented tea powder (fermented for 17 hrs),
and black tea powder (fermented for 24 hrs). The moisture content of loaf bread added with green tea and
three types of fermented tea was 36.02~36.44% and was similar to the control group of 36.98%. The content
of crude protein and ash of loaf bread added with green tea powder and fermented tea was higher than that
of control group. The water holding capacity of loaf bread added with green tea powder was the highest and
was followed by the fermented tea added group and the control group. The volume and specific volume of
loaf bread were high in the order of the control group, the fermented tea added group, the green tea added
group. The lightness of loaf bread got lower, while the redness and the yellowness of the bread got higher
as loaf bread was added with more fermented tea. The hardness of loaf bread got higher, but the cohesiveness
got lower as loaf bread was added with the more fermented tea. The gumminess and chewiness of loaf bread
added with black tea powder were the highest. The result of sensory evaluation of the loaf bread showed
that the preference of the color was the highest in the control group, while the preference of the flavor and
the taste was the highest in the green tea group and the minimum fermented tea group. The preference of
overall acceptability of loaf bread was the highest in the minimum fermented tea group.
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Table 1. Formula for a loaf bread added with green tea
and fermented tea powders (g)

Samples” Control 1 2 3 4

Materials

Wheat flour 1,000 980 980 980 980
Tea powder - 20 20 20 20
Butter 80 80 80 80 80
Sugar 80 80 80 80 80
Yeast 40 40 40 40 40
Defatted milk power 20 20 20 20 20
S5-500 10 10 10 10 10
Water 150 150 150 150 150
Mitk 300 300 300 300 300
Egg 120 120 120 120 120
Salt 20 20 20 20 20

YControl: Loaf bread of wheat flour, 1: Loaf bread added with
green tea powder at 2%, 2: Loaf bread added with minimum
fermented tea (fermented 10 hrs) powder at 2%, 3: Loaf bread
added with medium fermented tea (fermented 17 hrs) powder
at 296, 4: Loaf bread added with black tea (fermented 24 hrs)
powder at 2%
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Table 2. The proximate composition of loaf bread added with green tea and fermented tea powders (%)
Samples” Moisture Crude protein Crude lipid Ash
Control 36.980.807 9.40£1.26 2.20£0.20 1.71£0.18
1 36.02£0.55 10.71+1.09 1.17%£0.57 1.87+0.04
2 36.16+0.72 11.30£1.33 1.61=*0.16 1.85+0.23
3 36.44*0.11 11.33+£2.64 2.31£1.00 1.89+0.29
4 36.10*+0.69 12.51+0.89 2.58%£0.85 1.84%+0.29
YRefer to the legend in Table 1.
PAll values are mean=ESD.
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Table 3. Water holding capacity of loaf bread added with

green tea and fermented tea powders (%)
Samples” Water holding capacity
Control 175.47£5.69”
1 209.58+8.73
2 191.53%6.39
3 187.06 £3.21
4 185.63£1.93

YRefer to the legend in Table 1.
PAll values are mean=SD.
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Table 4. Weight, volume and specific volume of loaf bread added with green tea and fermented tea powders

Samp]es” Weight (g) Volume (mL) Specific volume
Control 564.83+0.47% 2,460.00 = 10.00% 4.36+0.02°
1 565.17+3.38 2,270.00+ 7.00° 4.02+0.02°
2 566.200.70 2,301.33£27.54" 4061007
3 568.30£0.72 2,355.67+22.68° 412+0.04°
4 568.9320.80 2,362.33+65.27° 415+0.05°

YRefer to the legend in Table 1.
PAll values are mean=SD.,

FValues within a column with different superscripts are significantly different from each other at p<0.05 by Duncan’s multiple

range test.

% e Aoz dehde HEA /1EE HAD Awe
2301.33~2362.33 mLZ =27} HriAlw ol o] 324
vhebeteh. oli= Table 164 2. n}s} 2Fo] B zFof u)s}
of %27} W HEA 7}E QAR AALE Ao
S3F5Y 9 Aolol Ysle] BzFreh ¥3)7} Aty 4

o, B2} FolA BAIE G R A AR
AAe] 2371 v 2 AL o] ag el b} 7}elz)
s whd @eo] 249 A% AZ4Fch Kim(18), Im}
Kim(19), Hwang $QDE Aol 537152 F7lstge
o Ae) ¥3) & 2R} BobRo), Aol A
A% Hrbpe] kel me} ageha shdch Hitomi 5
@& HA71F Bohel B Ao 23 Far Hi
Fgeelole BaA ol &l Aoz B g 025~05%
Hrbstl el o] F7kel Slstel #3h7t oA H ckn
sholch w &A= w3)o) fAle Al Habs) RR AT B}
T dzTic fodew de ke vehes], Rt
2 A7halwe wl4o] 4022 7} ok

If oo N o

LEAEE Aot A2 F 6417 Wy sl
5 54% A= Table 59 2ot Lk dzx77}
555%2 7H EA vehga, Akl axss Arhre
L3t E&Tol wlato] A vehgos fofajelgict. 2
7} E A s 3 s} 52012 A dored
daz gol Add ArkeE AN ANAdSE Lite] o
A vebdeh AAEE deble aghd Tl viste] 4
E7b wol AR AVbEE AVMG AL SF A deEiw
o} S T 5 veh s b3t W2 T 112692 7hA A

o)

heho s, Ao Esk 52 Aols) slsdeh AT
A E FAATRT IS} Bo] WAL A1EE BohR
S bt 2715 o1k AHAT el fo A
Aol gtk HA/MFE AAAG Awe] A5 Ariarol
271845 bgte] F7hakehe ARATe fAEHA 281
9,21), 53}k £(20), A4 2(33), °H36) B¢ A7Har A
A% bgte F7HThn sheeh

=2 gl zhzhe] WA AL R-E Arlete] Alxd F 643
Wik Aol EA o tHE 227k A2 Table 65} 7).

1Al (hardness)2 &7} 97652 713 WA vtebyta,
A7 A7 1109322 7P A Yebghed, 33
A 7bo vl ste] L a7} wo] A3 E X7LFE e A
deE AnAE 718k 52119), =H3Eh), Fv1(36)%
A g o] Ao e hxFEe} Hrpe o]
7hghehar ste] B A A e} - A gke| o) W] H 1A
of S Fv 80 e AriAg, SR, Ay
T o8 7] sl o2 A E, Aud o] 2 At HjEt
T-AA dF-7 Hasitly A% ch &3 A (springiness)
S &7 0422 ARV EA vehdos, dast
wol YA A7 FE A A5 9y L S
o}, Folzal 2ol gl &4 A (cohesiveness)-S =
A7} A7 o] 0502 A A Vehgt b E st wol
AYHE 2A7IEE g Ad 4R foz ez A e
ok A #A (gumminess)® 4 84 (chewiness)S 7 A
I UG BAE e AR AuYo] 2 FAILE

H7hA ol 7bg A ek,

Table 5. Hunter's color value of loaf bread added with green tea and fermented tea powders

Samples” L a b

Control 6555+ 1.68°% ~3.24+052° 11.26+1.09°
1 5820+ 1.77° -3.224037° 16.03+0.75°
2 57.76+1.76" -2.83+0.33° 16.15+0.47
3 53.96+1.16° -0.23%0.39° 16.25+0.51°
4 52.01£2.06° -0.22+0.42° 16.7410.40°

YRefer to the legend in Table 1.
PAll values are mean*SD.

values within a column with different superscripts are significantly different from each other at p<0.05 by Duncan’s multiple

range test.
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Table 6. Texture characteristics of loaf bread added with green tea and fermented tea powders

Samplesl) Hardness Springness Cohesiveness Gumminess Chewiness
Control 97.65+6.55°% 0.42%0.11 056+0.03" 54.26+3.49" 22.85+550
1 100.29+2.80% 0.38+0.03 0.59+0.06 59.32+4.15° 22.37+2.64
2 101.17£6.00™ 0.350.03 0.58+0.03* 58.32+£3.70° 20.59+1.89
3 105.0316.28" 0.3610.03 0.55+0.01° 57.91+4.32% 21.07+2.40
4 110.93+6.55° 0.39+0.03 0.55+0.01° 60.63+3.66° 23.81+2.74

DRefer to the legend in Table 1.
P All values are mean*SD.

Values within a column with different superscripts are significantly different from each other at p<0.05 by Duncan’s multiple

range test.

Table 7. Sensory evaluations of loaf bread added with green tea and fermented tea powders

Classification? Samples“

10N
assthicatio Control 1 2 3 4
Color 5.00=0.00” 490+0.82 4881095 4.46+121 445+121
Flavor 5.00+0.00°" 6.71+2.14° 6.71+1.25° 6.43+1.13% 6.2911.50%
Taste 5.00%0.00 6.3470.98 6.67+1.37 571%£1.26 5.33+2.07
Appearance 5.00+0.00 492+0.89 487+155 471%+0.76 457+0.79
Crumb texture 5.00£0.00 4.86=0.69 4.88+1.13 471£1.60 450%+1.20
Overall acceptability 5.00%0.00 5.33x1.21 557%+0.98 517x1.47 5.13%*1.55

URefer to the legend in Table 1.

2)Color, flavor, taste, appearance and overall acceptability (1 very bad—9 very good), crumb texture (1 very harde—9 extremely soft).

3
All values are mean®SD.

Values within a column with different superscripts are significantly different from each other at p<0.05 by Duncan’s multiple

range test.
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