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Quality Characteristics of Bread Added with
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Gastrodia elata blume (GEB) is considered to be a useful herbal medicine in oriental countries for the treatment
of headache, migraine, dizziness, childhood convulsion, epilepsy, rheumatism, hypertension, neuralgia and neuro-
logical disorders. This study was carried out to investigate the quality of bread added with the powder of GEB.
The possibility of GEB wheat flour mixture as bread was studied by adding 0%, 0.5%, 1.0%, 1.5%, 2.0% of
GEB powder to wheat flour. In Farinograph data, the dough stability decreased with the increase of GEB pow-
der. Granular size of starches ranged from 36 pm to 60 um, and the shape of them showed a long oval figure.
Amylograph showed that the increase in the ratio of GEB on the doughs slightly elevated in the maximum vis-
cosity. The loaf volume of 0.5% powder increased by 10.2% but that of 2.0% decreased by 16.8%. The moisture
content was 43.57% in the control but it increased as the powder addition. The colors of crust and crumb were
not significantly different among L, b and AE, but “a” value in crumb was increased as the powder addition.
The addition of the powder had no significant effect on bread texture. In sensory evaluation, the moistness
increased as the increase of the powder addition. The control bread was most excellent, and the bread made by
mixing additives were better than just 0.5% GEB-wheat flour in terms of quality.
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Table 1. Proximate composition of Gastrodia elata blume
(Unit : %, dry basis)

>,

439

Table 3. Farinograph data of dough added with Gastrodia elata
blume powder

. Crude Crud Crude Crude
Samples” Moisture protein fat ash fiber Starch
2.12 441 1.20 2.52 4.60 86.52
YGastrodia elata blume powder
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Samples”  absorption development  stability tolerance
(%) time (min) (min) index (B.U.)
Control 63.0 2.5 57.0 0
0.5% G.P? 63.0 2.5 47.0 0
1.0% G.P 63.0 2.5 38.0 5
1.5% G.P 63.2 25 29.0 50
2.0% G.P 63.3 2.5 20.0 55
YSamples are same as Table 2
IGastrodia elata blume powder
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Table 2. The formula of bread added with Gastrodia elata blume powder (unit :g)
Samples” Wheat flour GP? Water Sugar Yeast Salt
Control 280 0 210 17 56 5.0
0.5% G.P 278.6 14 210 17 5.6 5.0
1.0% G.P 277.2 2.8 210 17 5.6 50
1.5% G.P 275.8 4.2 210 17 5.6 50
2.0% G.P 274.4 5.6 210 17 5.6 5.0

YControl: Bread of wheat flour, 0.5% G.P: Bread added with G.P at 0.5%, 1.0% G.P: Bread added with G.P at 1.0%, 1.5% G.P: Bread added

with G.P at 1.5%, 2.0% G.P: Bread added with G.P at 2.0%
DGastrodia elata blume powder



440 gl=r2| E38ke)x] A 33 WAl 4 5 (2001)

15.8kV X129

Fig. 1. Starch granules of Gastrodia elata blume (Magnification
about 100X)

X580  60.8sm
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Fig. 2. Starch granules of Gastrodia elata blume (Magnification
about 500X)
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Table 4. Amylograph of dough added with Gastrodia elata
blume powder

. Temp. at
Samples) PIE  pcp gy felgha mxun
BU)  (BU) s
Comwol 635 900 685 1290 93
05%GPY 635 975 755 1465 93
10%GP 630 1000 79 1500 93
15%GP 635 915 75 1480 935
20%GP 630 1025 820 1520 93

DSamples are same as Table 2
DGastrodia elata blume powder
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Table 5. The specific volume, water content and water activity of bread added with Gastrodia elata blume powder

Samples” specific volume (cm%g). water content (%) water activity (Aw)
Control 5.00°£0.28% 43577 £1.97 0.968* £ 0.004
0.5% G.P? 5.51* £0.77 43.80°+2.17 0.965* £ 0.004
1.0% G.P 5.11*+0.80 440171122 0.967¢£0.001
1.5% G.P 4.75°+0.63 44.69*£0.71 0.970*+0.001
2.0% G.P 4.16° £0.57 44,32+ 1.60 0.969* +0.004

YSamples are same as Table 2
AGastrodia elata blume powder

“Each value is the mean of four replicates with the standard deviation and different superscripts within a column indicate significant difference

(p<0.05)
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Fig. 3. Cross section of bread crumb added with Gastrodia elata
blume powder

A: Bread of wheat flour as control. B: Bread added with Gasrrodia
elata blume powder at 0.5%. C: Bread added with Gastrodia elata
blume powder at 1.0%. D: Bread added with Gastrodia elata
blume powder at 1.5%. E: Bread added with Gastrodia elata blume
powder at 2.0%
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Table 6. Color of bread added with Gastrodia elata blume powder
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Hunter’s color value (Crust)

Samples"”

L b AE
Control 54.54°+5.63% 11.97°£2.23 30.11°+3.13 63.17+£6.12
0.5% G.P? 54.13*£8.90 11.81°£3.12 28.95*+4.56 62.74*+9.04
1.0% G.P 53.86°+8.90 11.51*+2.82 28.62"+4.67 62.28*19.08
1.5% G.P 54.54*1+£9.23 1150 £3.12 28.92*+4.36 63.06* +8.94
2.0% G.P 53.96"+£8.23 11.66*+3.45 29.32°+393 62.89°+7.95

Hunter’s color value (Crumb)

Samples

L b AE
Control 65.96*+3.60 -2.11°£0.14 8.62°+1.59 66.57°1£3.71
0.5% G.P 66.72°+4.15 -1.97°+0.17 8.23*+1.72 67.27°£4.27
1.0% G.P 67.15°+3.60 -1.89°£0.13 8.32'+1.47 67.70°£3.70
1.5% G.P 66.18*+4.80 -1L774£0.17 8.54°+1.60 66.76"1+4.88
2.0% G.P 65.69°+4.18 -1.80°%+0.21 8.66°+ 1.60 66.30"+4.26

USamples are same as Table 2
AGastrodia elata blume powder

Means with the same letter in each column are not significantly different (p<0.05)

“Each value is the mean of ten replicates with the standard deviation
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Table 7. Textual properties” of bread added with Gastrodia elata blume powder

Samples? hardness adhesiveness cohesiveness chewiness springiness gumrminess

Control 13.60°+1.57% 4.88"+227 0.56°+0.06 6.91°+1.58 0.90°+0.08 7.60°+£1.30
0.5% G.P¥ 13.36°+1.13 4877+1.71 0.61*+0.05 7.83°+1.51 0.97°+0.13 8.06°£0.56
1.0% G.P 13.40°+1.39 5.822+232 0.60*£0.04 7.47*+1.99 0.95°+£0.06 8.05*+0.99
1.5% G.P 13.38°+£1.03 5.24%+2.60 0.59*£0.04 7424128 0.93*+0.06 7.97°+0.99
2.0% G.P 13.61°£1.21 5.29%+3.19 0.59*+£0.04 7.50*+£1.08 0.93*£0.08 8.07°£0.82

UTexture was measured for samples of 20.0 mm height with stainless steel probe (10 mm, dia.) by a two bite test and instrumental conditions:

test speed 1.0 mm/s, distance 40%, trigger force 5 g, load cell 5 kg
PSamples are same as Table 2
YGastrodia elata blume powder

“Each value is the mean of four replicates with the standard deviation and different superscripts within a column indicate significant difference

(p<0.05)

Table 8. Sensory evaluation of bread added with Gastrodia elata blume powder

external characteristics .
Samples” flavor overall acceptability
volume crust color
Control 324+ 1.60% 7.94°+1.03 594+£1.92 6.59°1£1.28
0.5% G.P? 6.41°+1.54 6.29°1+1.83 547*+1.01 5.94%+1.60
1.0% G.P 8.18°+0.88 3.76°+2.08 535%+1.54 5.88™+1.32
1.5% G.P 7.65°+1.22 2.82°+1.63 4.93°+1.91 4771°+£1.83
2.0% G.P 6.76° £ 1.25° 371°£1.26 4.18°1+2.38 5.06°+2.01
Internal characteristics .
Samples moistness bitterness
texture grain color
Control 6.00°£1.58 6.41°+1.87 6.00"+1.62 5414184 7.00°+1.32
0.5% G.P 576°+1.75 5.24*+2.46 577*+1.79 524°+231 6.88°+1.41
1.0% G.P 576+ 1.64 4.82°+2.30 6.76°+1.15 6.24%+1.75 6.06°+£1.68"
1.5% G.P 5.59°£2.00 5.06°+2.36 6.00°+1.94 6.06°£2.05 5.12°£2.18
2.0% G.P 6.12°1£1.96 5.00°£1.80 6.18°:2.07 7.35*+1.68 5.65%+234

DSamples are same as Table 2
YGastrodia elata blume powder

“Each value is the mean of seventeen replicates with the standard deviation and different superscripts within a column indicate significant difference

(p<0.05)
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