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Fig. 1. Shape and color of fruits of the five pumpkin lines, line no. 8 (A), line no. 11 (B), line no. 12 (C), line no. 13

(D) and line no. 23 (E), used in this study.
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Table 1. Formulation of pumpkin bread
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VK - B IEE A (color) ~ FHAR (texture)
FJEBR (flavor) ©
BRI ERRET 2
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omized design, CRD) - a8 3 B - fFE &
EIFIH SAS EEfaT /iR ia suer T 753
#ft (analysis of variance, ANOVA) » 2R BISK fE
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(least significant difference, LSD) jHIES » DLEG#ER
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Amount of pumpkin flour in bread *

Ingredient 0% 2% 5% 10% 15% 20% 25%
Wheat flour 100 98 95 90 85 80 75
Pumpkin 0 2 5 10 15 20 25
Sugar 4 4 4 4 4 4 4
Salt 1 1 1 1 1 1 1
Improver (S-5000) 1 1 1 1 1 1 1
Yeast 1 1 1 1 1 1 1
Milk powder 4 4 4 4 4 4 4
Shortening 4 4 4 4 4 4 4
Ice water 56 56 56 56 58 58.6 65
Total 171 173 173 173 175 175.6 180

“ Percentage of pumpkin flour to replace wheat flour in bread.
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Table 2. Composition of different pumpkin lines/cultivar
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Feow 1

Line/cultivar Moisture (%) Crude fat (%) Crude fiber (%) Ash (%) Reducing sugar (mg/g)
Commercial cultivar 86.90+0.07b” 0.28+0.03b 0.61£0.02¢c 0.55+0.04 c 64.8+0.03b
Line no. 8 88.50+£0.06 b 0.24+0.04 c 0.64+0.02 ¢ 0.74+0.01 a 145+0.01e
Line no. 11 85.30+£0.07 ¢ 023+£0.01¢ 0.62+0.03 ¢ 0.65+0.02b 49.4+0.01c
Line no. 12 85.90+£0.07 ¢ 021+£0.03¢ 0.50+0.02d 0.59+0.04 ¢ 39.9+£0.01¢
Line no. 13 85.80+£0.12 ¢ 0.37+0.04 a 0.86+0.05a 0.56+0.01 ¢ 121.0+0.10 a
Line no. 14 91.10+0.06 a 023+0.02¢ 0.75+0.02b 0.36+0.03d 108.3+0.06 a
Line no. 23 93.21+£0.09 a 042+0.01a 0.52+0.03d 0.53+£0.04 ¢ 30.1£0.01d

“Values are mean + SE (n=3). Means with different letter in the same column are significantly different (P < 0.05) by LSD test.
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Fig. 2. Effect of hot air drying (A) and desiccant dehumidification drying (B) treatments at different tempratures on
moisture contents of pumpkin flour. Pumpkin fruits are line no. 23.
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Fig. 3. Effect of drying method and temperature on flour color of different pumpkin lines. (A) hot-air drying of
pumpkin flours of commercial cultivar (CL) and lines 8, 11, 12, 13, 14 and 23 at 50°C, 60°C, 70°C and 80°C; (B)

desiccant dehumidification drying of pumpkin flours of commercial cultivar (CL) and lines 8, 11, and 23 at 60C,
70°C and 80°C.
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Fig. 4. Effect of hot-air drying (A—C) and desiccant dehumidification drying (D-F) treatments at 50°C, 60°C, 70°C

and 80°C on color attributes (L Value, a Value and b Value) of pumpkin flour. Color attributes: L Value defines
lightness, a denotes the red/green value and b the yellow/blue value.
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Fig. 5. Effect of hot-air drying (A—C) and desiccant dehumidification drying (D-F) treatments at 50°C, 60°C, 70°C
and 80°C on true density (TD), bulk density (BD) and porosity of pumpkin flour. Pumpkin lines are 23.
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Fig. 6. Effect of hot-air drying (A-B) and desiccant dehumidification drying (C-D) treatments at different
temperatures on water solubility index (WSI) and water adsorption index (WAI) of pumpkin flour. Pumpkin lines

are 23.
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Table 3. Effect of pumpkin and wheat flour ratio on loaf volume and height of pumpkin bread

Rate of pumpkin Loaf volume of pumpkin bread Loaf height of pumpkin bread
flour in bread (%) Volume (cm®) Reduction (%) Height (cm) Reduction (%)
0 1861 +2.8a*” 0.00+0.0f 11.0+£03a 0.0+£0.0c
2 1855+3.6a 027+02f 10.7+02a 27+28¢
5 1840+£29b 1.08+0.1¢ 10.5+02a 45+30¢c
10 1537+1.7¢ 17.37+0.1d 89+0.1b 19.1+27¢
15 1525+3.2d 18.01+02¢ 85+£0.1b 22.7+1.8b
20 760+£2.6¢ 59.14+£02b 7.7+05¢ 300+3.7a
25 742+ 1.7 f 60.11+£0.1a 75+0.1¢ 31.8+1.7a

“Values are mean + SE (n=3). Means with different letter in the same column are significantly different (P < 0.05) by LSD test.

3} 4. BRI E S I LR EREM A2
Table 4. Effect of the substitution ratio on color, texture and flavor of pumpkin bread made from pumpkin flour and
wheat flour

Rate of pumpkin

flour in bread (%)7 Color Texture Flavor Overall acceptability ¥

0 6.71+03c* 7.62+03a 691+0.1¢ 6.03+0.1cd
2 6.22+02¢ 7.26+03a 6.78+03 ¢ 6.10+£0.2¢
5 7.35+£0.2 be 7.11+02a 7.02£0.1bc 6.60 + 0.2 bed
10 7.41+£0.3ab 7.54+03a 7.12+0.2bc 6.82£0.3 be

15 7.70+0.2a 7.63+02a 734+02a 8.15+03a

20 723+03a 7.14+£02a 7.18+0.1 ab 724+03b

25 7.02+ 0.3 ab 7.01+02a 7.34+0.2 abc 6.55+0.2 bed

* Pumpkin line 23 was used in this study .

¥ Data on color, texture and flavor were collected from panel tests of consumer survey. A 9-point hedonic scale was used where 1
(dislike extremely) to 9 (like extremely).

* Values are mean = SE (n = 25). Means with different letter(s) in the same column are significant different (P < 0.05) for
normalized transformed data by LSD test.

7. VR T U R - RN 2 % -
Fig. 7. Effect of pumpkin flour and wheat flour ratio on appearance of pumpkin bread. Percentage represents
amount of pumpkin flour used to replace wheat flour in each loaf of bread.
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uality of Pumpkin Flour'
p
Shu-Chin Lo**and Yu-Hua Wang’

Abstract

Lo, S. C. and Y. H. Wang. 2011. Effect of pumpkin lines and fruit processing techniques on quality of pumpkin flour.
J. Taiwan Agric. Res. 60:49—-60.

One commercial cultivar and six breeding lines of pumpkin (Cucurbita spp.) planted in Taiwan
Agricultural Research Institute (TARI), Council of Agriculture were used to study effect of pumpkin lines
and manufacturing process on quality of pumpkin flour. Pumpkin flours were prepared from fruits by
the hot air-drying technique or the dehumidification drying technique. They were analyzed for flours
chemical compositions and physical properties, including color, flour density, water solubility index, and
water adsorption index. Results showed that content of reducing sugar was significantly (P < 0.05)
different among the pumpkin lines/cultivar tested. Quality of pumpkin flour was the best by the hot
air-drying treatment at 80°C for 8 hours or the dehumidification drying treatment at 80°C for 4 hours.
Color and physical properties of pumpkin flour were affected by pumpkin lines/cultivar but were
unaffected by was different drying methods of pumpkin flour. Among the seven pumpkin lines/cultivar
tested, the flour quality was best for line no. 23, showing shinny flour color. When the pumpkin flour of
line no. 23 was used to substitute wheat flour for making pumpkin bread, the loaf volume and loaf height
of the pumpkin bread decreased as the substitution rate of pumpkin flour increased. The texture of bread
was influenced by the substitution rate of pumpkin flour and, based on consumer panel sensory
evaluations, the best substitution rate of pumpkin flour the was 15%.

Key words: Pumpkin, Cucurbita spp., Pumpkin flour, Hot air drying, Dehumidification drying.
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