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Quality Analysis of Welsh Onion (Allium fistulosum L.) as Influenced
by Sorage Temperature and Harvesting Period

Hwan-Soo Cha*, Aye-Ree Youn, Sang-Hee Kim, Jin-Woung Jeong, and Byeong-Sam Kim
Korea Food Research Ingtitute

Abstract Quadlity attributes of welsh onion (Allium fistulosum L.) as affected by harvest timing (November, December
2006 and January 2007) and storage temperature (5, 10 and 20°C) were investigated in terms of repiration rate, weight
loss, decay rate, color, hardness, sensory quality. A higher respiration rate was found when welsh onions were harvested
later and storage temperature was higher. A smaller weight loss was observed in welsh onions that were harvested in
November and stored at temperature of 5°C, demonstrating a 9.35% reduction. In other words, there were a minimum
difference of 2.15% and a maximum difference of 9.92% between the weight loss in test samples harvested in November
and those of test samples harvested in other months. The decay rate was higher in welsh onions harvested in January. The
degree of color was more stable in test samples kept a temperature of 5°C than those kept at higher temperature (10 and
20°C). There were, however, no significant differences in color changes among test samples harvested at different times
of the year. Thus color change is closely associated with temperature. Also, welsh onions were harvested in November
and stored at temperature of 5°C showed a good sensory quality.
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Table 1. Changes in respiration rate of welsh onion by harvest
dateat 5, 10, and 20°C?

temperature (°C)  November December January
5 10.05°£1.8 19.10°+5.7 21.09°+£31
10 19.33¢+2.1 26.739+4.8 35.16°+3.8
20 3R.77°+20 53.342+7.0 59.33*+5.2

YMeans with different superscript are significantly different (p < 0.05)



thute] 7] 708 A gLt

Weight loss (%)

Storage time (days)

Fig. 1. Changes in weight loss of welsh onion by harvest date
during storage at 5, 10, and 20°C. —@— Nov. 5°C —v— Dec.
5°C —/3— Jan. 5°C '@ ---Nov. 10°C ----v--- Dec. 10°C ----;3--- Jan.
10°C —-@— Nov. 20°C —~v— Dec. 20°C —-O— Jan. 20°C.
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Fig. 2. Changes in decay rate of welsh onion by harvest date
during storage at 5, 10, and 20°C. —@— Nov. 5°C —— Dec.
5°C —3— Jan. 5°C - @---Nov. 10°C ----w-- Dec. 10°C ----3--- Jan.
10°C —-@— Nov. 20°C —+— Dec. 20°C —O— Jan. 20°C.
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Table 2. Changesin color of welsh onion by harvest date during storage at 5, 10, and 20°C

Storage day
0 3 7 11 15
Nov. 5°C 40.63® 44.66' 46.84° 47.73 49.96°
Dec. 5°C 39.08* 44,52 47.88° 48.65" 50.97
Jan. 5°C 38.95%° 41.78° 46.79° 48.81° 50.94°
Nov. 10°C 40.40° 47.24% 49.48* 51.8%° 53.64°
LY Dec. 10°C 39.36*° 46.50% 50.59™ 51.66° 52.73°
Jan. 10°C 38.47™ 45.46% 47.87° 51.38° 52.66°
Nov. 20°C 40.28% 51.48% 54.83° 56.71° 58.27%
Dec. 20°C 39.74% 4841° 49.26° 54.38° 57.29
Jan. 20°C 38.09° 49.83° 50.97° 54.28° 58.79%
Nov. 5°C 20.38* 26.28° 27.64% 27.90 29.37™
Dec. 5°C 18.54° 24.58¢ 27.307 27.09° 28.51°
Jan. 5°C 17.58° 21.44f 25.41° 28.25% 28.37*
Nov. 10°C 20.38* 22.68° 28.307 29.59% 30.28%
? Dec. 10°C 1853 27.49 28.39% 29412 30.32%
Jan. 10°C 17.52° 25.25¢ 28.14% 27.90% 3047
Nov. 20°C 20.20° 29.31* 26.28° 28.80% 29,54
Dec. 20°C 18.51° 28.42% 25.90° 27.82 29.67™
Jan. 20°C 17.59 28.55% 2743 28.80% 30.49°

OL: lightness
2h: yellowness

IMeans with different superscripts in the same column are significantly different at p < 0.05 by Duncan's multiple range test.
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Fig. 3. Changes in hardness of welsh onion by harvest date
during storage at 5, 10, and 20°C. —@— Nov. 5°C —v— Dec.
5°C —3— Jan.5°C @~ Nov. 10°C ----v--- Dec. 10°C ----3--- Jan.
10°C —-@— Nov. 20°C —~— Dec. 20°C —O— Jan. 20°C.
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Table 3. Changesin sensory quality of welsh onion by harvest dateduring storage at 5, 10, and 20°C

Storage day

0 3 7 11 15
Nov. 5°C 6.30™ 6.30° 4102 3.46° 313
Dec.5°C 6.53° 6.53% 3.66° 3.46° 283
Jan. 5°C 6.20™ 6.20" 3.86" 3.46° 2.66°
Nov. 10°C 6.13° 6.13° 3.26° 2.90° 2.66°
Wilting Dec. 10°C 5.83¢ 5.83¢ 3.00° 2.60° 223
Jan. 10°C 6.13° 6.13° 273 2.23¢ 183
Nov. 20°C 6.26° 6.26" 2.50° 1.80° 170
Dec. 20°C 5.26° 5.26° 253 1.80° 1.60°
Jan. 20°C 6.23™ 6.23™ 223" 1.56' 170
Nov. 5°C 6.20™ 5507 4.16% 3.63° 3907
Dec. 5°C 6.53% 5.10° 403 4.36* 3.96%
Jan. 5°C 6.23* 4.96° 4.16% 403 3.50°
Nov. 10°C 6.20™ 4,33 353 3.50¢ 323
Appearance Dec. 10°C 6.13¢ 5.13° 253 2.66° 253
Jan. 10°C 6.16 3.63 2.73¢ 2.26' 213
Nov. 20°C 6.23* 393 2.76¢ 2.30 203
Dec. 20°C 5.76° 443 223 2.16° 1.66°
Jan. 20°C 6.26° 323 1.90° 173" 1.83
Nov. 5°C 6.53° 5.56% 5.16% 4.06° 353
Dec.5°C 6.36™ 503 453 4.20° 3.33¢
Jan. 5°C 6.43%° 5.56% 4.76° 4432 3.76°
Nov. 10°C 6.43%° 5.06" 4.26% 3.8¢6¢ 3.66"
Flavor Dec. 10°C 6.10° 473 403 3.56° 3.16°
Jan. 10°C 6.33° 503 4.43% 2.96° 3.13*
Nov. 20°C 6.33° 473 3.80° 3.23 293
Dec. 20°C 6.03¢ 553 343" 3.30 3.06%
Jan. 20°C 6.46% 4.83° 4.3 273" 3.03
Nov. 5°C 6.50% 553 5.03 3.96% 3.56%
Dec. 5°C 6.43% 5.03° 453 3.56% 3.46%
Jan. 5°C 6.26¢ 493 4,03 3.50% 3.23
Nov. 10°C 6.36™ 4.70¢ 4,03 2.06° 2.86°
Buying intention Dec. 10°C 6.10° 433 253 253 2.33¢
Jan. 10°C 6.36™ 4.06° 293 2.06° 1.83°
Nov. 20°C 6.33 4.06° 3.26¢ 2.06° 1.83°
Dec. 20°C 5.56' 423 2.10° 1.86° 1.56'
Jan. 20°C 6.26¢ 343" 153" 1.66° 1.43¢

YMeans with different superscripts in the same column are significantly different at p < 0.05 by Duncan’s multiple range test.
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