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Studies on the Physiological and Sensory Properties of Herb Bread

In-Duck Park, Dong-Ok Chung
Department of Culinary Art, Chodang University

Abstract

The physiological and sensory properties of breads, prepared with wheat flour substituted with various herbs,
were evaluated. The specific gravities and maximum heights of the breads increased when the wheat flour was
supplemented with 1% rosemary, lemon balm or lavender, and with 3% rosemary, but not with 3% lemon
balm or lavender. The fermentation and cooling losses of the breads with added herbs were smaller than those
of the control, but there was no significant difference in the baking loss. The lightness of the breads decreased
with increases in the herb contents. In the texture measurements for the breads, the hardness decreased slightly
on the addition of 1% of the herb powders, but increased on the addition of 3% of the herb powders. As for
the results of the sensory evaluation, the overall acceptances of the breads with 3% added herbs were higher
than those of the control and 1% added herb breads. The addition of herbs to the breads inhibited the growth
on fungi, and the more herbs substituted, the higher the degrees of this inhibition. The moisture contents were
slightly increased, and the staling rates during storage at 25C decreased, in breads with added herbs. These
results suggest that the shelf-lives of the breads were extended by the addition of herbs.
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Table 1. Basic formula for bread with rosemary, lemonbalm,
and lavender substitution at 1% and 3% level

Samples Herb powders
Ingredients PSS Control % 3%
Wheat flour 100 99 97
Herb powders 0 1 3
Water 30 30 30
Fresh yeast 4 4 4
Yeast food 1 1 1
Sugar 8 8 8
Butter 10 10 10
Milk 30 30 30
Salt 1.5 1.5 1.5
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Table 2. Chemical composition of wheat flour

Constituent Content(%)
Moisture 13.6
Crude protein 13.9
Crude lipid 1.1
Ash 0.6

Table 3. Baking properties for breads with rosemary,
lemonbalm, and lavender sbstitution at 1% and 3% level

Sample A B A/B H
C 1915+15  403*=5 4.73%£0.08 12.1+0.2
R1 1921+21 4048 4.74%0.12 124104
R3 191611 402£5 4.78%0.10 13.0*+0.1
B1 1913+22 404=7 4.75+0.14 12.61+0.3
B3 190018 4056 4.69+0.11 105+03
L1 1935+23  403+8 4.75+0.12 12.7+05
L3 1922+12 405+4 4723009 12.1+0.2
C : Control

Rl : 1% rosemary-added bread, R3 : 3% rosemary-added bread
Bl : 1% lemonbalm-added bread, B3 : 3% lemonbalm-added bread
L1 : 1% lavender-added bread, L3 : 3% lavender-added bread
A volume(cm3), B : weight(gram)

H : height(cm)

Each value is the average of three determinations.
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Table 4. Loss changes of breads prepared with different

levels of herbs

loss changes Fermentation  Baking Cooling
Sample loss(%) loss(%) loss(%)
C 1.35+0.02 82103 2.7+02
R1 1.08+0.12 8.810.8 24+0.1
R3 1.08+0.08 9.1+0.1 12+04
B1 1.08£0.45 8.8+0.5 24107
B3 1.0810.11 8.1£09 19105
L1 1.08+0.15 7.9+0.1 24105
13 1.08£0.20 8.8+0.2 1.2£0.1
C : Control

R1 : 1% rosemary-added bread,
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R3 :
Bl : 1% lemonbalm-added bread, B3 :
L1 : 1% lavender-added bread, L3 :

SEECERER

3% rosemary-added bread
3% lemonbalm-added bread
3% lavender-added bread
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Table 5. Color values of bread crust prepared with
different levels of herbs
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Table 6. Color values of bread crumb prepared with
different levels of herbs

Color value L a b Color value L a b
Sample Sample
C 64.01£0.69 12341+025 27.67+0.36 C 82.50£0.78 -1.68£0.03 10.52*0.11
Rl 54.64+0.81 1253%£0.12 20.08+0.51 R1 80.82+0.72 -1.81£0.03 12.18+023
R3 58.82+0.71 11.03+023 22.10+0.38 R3 75061082 -1241+0.04 16.12*0.19
Bl 55.60£0.82 11.26+0.09 20.12+0.19 B1 77831089 -1671+0.02 11.74%+0.21
B3 55731067 9.00*x0.15 21271024 B3 69.10£054 -156+0.03 14.1320.17
L1 56.28*0.69 11.83+0.18 20.27+0.32 L1 80.961+0.63 -094+0.04 10.7010.31
L3 58.03+0.75 11.96+022 22.34+0.35 L3 75.92+0.74 -026+0.05 11.17+0.18
C : Control C : Control

L : Measures lightness and varies from 100 for perfect white to zero
black
a : Measures redness when plus, gray when zero, and greeness when
minus
b : Measures yellowness when plus, and blueness when minus
Rl : 1% rosemary-added bread, R3 : 3% rosemary-added bread
1 : 1% lemonbalm-added bread, B3 : 3% lemonbalm-added bread
1 : 1% lavender-added bread, L3 : 3% lavender-added bread

L : Measures lightness and varies from 100 for perfect white to zero
for black
a : Measures redness when plus, gray when zero, and greeness when
minus
b : Measures yellowness when plus, and blueness when minus
Rl : 1% rosemary-added bread, R3 : 3% rosemary-added bread
1 : 1% lemonbalm-added bread, B3 : 3% lemonbalm-added bread
1 : 1% lavender-added bread, L3 : 3% lavender-added bread

Table 7. Texture profile analyse of breads with rosemary, lemonbalm, and lavender substitution at 1% and 3% level

Samples Hardness Springiness Cohesiveness Gumminess Chewiness
C 0.11£0.02 0.80+0.07 0.75+0.02 0.08£0.01 0.061+0.01
R1 0.08 £0.02 0.891£0.05 0.78+0.04 0.03£0.01 0.040.01
R3 0.09£0.01 0.76 £0.05 0.70£0.03 0.04+0.01 0.08+0.01
B1 0.10+0.03 0.83:0.03 0.74£0.03 0.05£0.02 0.04+0.01
B3 0.19+0.02 0.84+0.05 0.71+0.04 0.0920.01 0.07£0.01
L1 0.091+0.02 0.8320.01 0.70+0.05 0.08+0.02 0.05£0.01
L3 0.12£0.01 0.830.03 0.76 20.06 0.08 -0.01 0.06£0.01
C : Control

RI : 1% rosemary-added bread, R3 : 3% rosemary-added bread
1 : 1% lemonbalm-added bread, B3 : 3% lemonbalm-added bread
1 : 1% lavender-added bread, L3 : 3% lavender-added bread
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Table 8. Effect of rosemary, lemonbalm, and lavender
substitution on the fungi growth of bread at 30C

Table 9. Changes of moisture content(%) of breads prepared
with different levels of herbs during storage at 25T

Storage period (days)

Storage period (days)

Sample ] > 3 " 5 Sample 0 3 3
C - - found found  found C 3547+t1.21 33.41+1.25 32.05+1.32
R1 - - slightly found found  found R1 3527+2.14 33.93+0.87 32.83+1.54
R3 - - - slightly  found R3 36.52+1.32 3498 £1.65 33,78 1.68
B1 - - slightly found found  found B1 36.260.95 34.831+1.32 3291+1.29
B3 - - - slightly  found B3 35461+ 1.45 34.02+1.45 33.52+0.79
L1 - - slightly found found  found L1 36.091.80 3469+1.11 33.62+123
L3 - - - slightly  found L3 36.541+1.12 35.02+1.78 34.60+1.47
C : Control C : Control

Rl : 1% rosemary-added bread, R3 : 3% rosemary-added bread
B1 : 1% lemonbalm-added bread, B3 : 3% lemonbalm-added bread
L! : 1% lavender-added bread, L3 : 3% lavender-added bread
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Rl : 1% rosemary-added bread, R3 : 3% rosemary-added bread
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L1 : 1% lavender-added bread, L3 : 3% lavender-added bread
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