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Table 1. Changes in pH, water content, weight, sugar content and content of crude protein during 1 and 60 days storage of a fully ripe

Korean native pumpkin, Yangsan

Storage period (day) pH ‘Water content (%) Weight (kg) Sugar content ("Brix) Crude protein (ug/g.)
1 629+ 0.7 94.63+1.35 6.08 £ 0.59 6.76'+ 0.67 1,1456+274
60 6.05+£0.13 90.08 £ 1.34 5.69+052 6.99 + 0.65 4,284.8 + 80.1
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Table 2. Changes in the comprising amino acid contents during 1
and 60 days storage of a fully ripe Korean native pumpkin,
Yangsan

Storage period
Amino acid Content (mg% pure protein)
1 Day 60 Days
Aspartic acid 39.3(10.1) 60.2(10.7)
Threonine 19.0(4.9) 28.0(4.9)
Serine 22.3(5.7) 33.6(6.0)
Glutamic acid 60.4(15.5) 78.5(13.9)
Proline 24.2(6.2) 30.7(5.4)
Glycine 20.6(5.3) 31.8(5.6)
Alanine 25.7(6.6) 35.3(6.3)
Cyteine 6.1(1.6) 8.7(1.5)
Valine 29.3(7.5) 41.4(7.3)
Methionine 8.5(2.2) 12.4(2.2)
Isoleucine 18.5(4.7) 28.3(5.0)
Leucine 27.7(7.1) 43.6(7.7)
Tyrosine 11.6(3.0) 19.1(3.4)
Phenylalanine 17.1(4.4) 26.2(4.6)
Histidine 9.7(2.5) 14.0(2.5)
Lysine 34.1(8.7) 46.5(8.2)
Arginine 16.1(4.1) 26.1(4.6)
Total 390.3 564.8

“Values of parentheses are indicating percents to total comprising amino
acids.
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Fig. 1. Photograph showing the color change in a fully ripe Korean
native pumpkin, Yangsan, for different processing time at 121°C
and 1 kg/em’.
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Table 3. Changes in the free amino acid contents in a fully ripe Korean native pumpkin, Yangsan, for different processing times at 121°C
and 1 kg/em?

Processing time (min)

Amino acid Content (mg%)
0 5 10 20 60
) Essential amino acids
Histidine 3.2(1.0y 3.6(1.0) 3.5(1.0) 2.7(0.9) 2.8(0.9)
Isoleucine 6.1(1.8) 7.0(1.9) 6.7(1.9) 5.92.0) 6.6(2.0)
Leucine 4.5(1.4) 5.5(1.5) 52(1.5) 42(1.5) 49(1.5)
Lysine 1.1(0.3) 1304 - ] 1.3(0.4) 0.9(0.3) 0.9(0.3)
Methionine 50(1.5) 57(1.5) ) 5.8(1.6) 42613 4.4(1.3)
Phenylalanine 6.9(2.1) 8.6(2.3) 8.3(2.3) 6.5(2.2) 7.3(2.2)
Threonine 4.6(1.4) 5.3(1.4) 5.0(1.4) 4.1(14) 4.6(14)
Valine 9.9(3.0) 12.1(3.3) 11.3(3.2) 9.2(3.2) 10.13.1)
' Amino acid participated in Ornithine cycle '
Citrulline 2.100.7) 3.3(0.9) 3.0(0.8) 2.6(0.9) 3.1(1.0)
Orinitine 0.7(0.2) 0.8(0.2) 0.8(0.2) 0.7(0.2) 0.6(0.2)
Arginine 14.0(4.3) 17.1(4.6) 16.0(4.5) 11.3(3.9) : 9.2(2.8)
Other amino acids
Phosphoserine - ’ - - - -
Taurine - - - - -
Phosphoethanolamin - - - - 0.8(0.3)
Urea - - - - -
Aspartic acid 50.3(15.4) 57.0(15.4) 55.6(15.6) 44.8(15.5) 54.30(16.7)
Hydroxyproline - - - - -
Serine 24.6(7.5) 274(7.4) 26.5(7.5) 21.2(7.3) 23.6(7.2)
Asparagine 66.5(20.3) 78.0(21.0) 74.7(21.0) 59.0(20.4) 64.6(19.8)
Glutamic acid 11.4(3.5) 4.2(1.1) 2.8(0.8) 2.0(0.7) 1.3(04)
Sarcosine 6.4(2.0) 9.1(2.5) 7.6(2.1) 8.3(2.9) 7.6(2.3)
o-Aminoapidic acid - - - 0.6(0.2) -
Proline 12.3(3.8) 11.1(3.0) 11.8(3.3) 12.7(4.4) 11.13.4)
Glycine 4.3(1.3) 4.6(1.3) 4.6(1.3) 3.7(1.3) 4.2(1.3)
Alanine . 33.1(10.1) 37.6(10.1) 36.4(10.2) 28.7(9.9) 34.910.7)
o-Aminobutyric acid - - - - -
Cystine - - - - 0.7(0.2)
Tyrosine 11.7(3.6) 14.1(3.8) 13.133.7) 10.4(3.6) 12.2(3.8)
Alanine - 1.6(0.4) 1.5(0.4) - 1.4(04)
Homocystine 33.2(10.2) 37.4(10.1) 35.7(10.0) 28.2(9.7) 31.0(9.5)
Ethanolamine 1.7(0.5) 1.9(0.5) 1.7(0.5) 1.4(0.5) 1.6(0.5)
Ammonium chloride 13.5(4.2) 15.9(4.3) 17.2(4.8) 16.0(5.5) 20.7(6.4)
5-Hydroxylysine - - - - 0.5(0.1)
3-Metythistidine - 0.5(0.1) - - -
Total 3273 3705 356.2 289.1 3257

*Values of parentheses are indicating percents to total free amino acids.

Table 4. Changes of color (Hunter values; L, a and b) in a fully ripe Korean native pumpkin, Yangsan, for different processing times at
121°C and 1 kg/em?

Processing time

Hunter value
0 5 min 10 min 20 min 60 min
L 4528+ 0.37 4252+ 1.76 42,03+ 1.73 40.87+£1.01 36.16 £ 1.81
a -243+0.36 -3.39+0.50 -2.8040.28 -1.051£0.11 1.78 £ 0.45
17.45+£2.88 17.21 £3.77 17.96 £ 3.76 14.83 +£2.59 9.14+2.08

oA HAFE ulel 7ro] HAML Uehle “azkol SISk (1988)2) Eatol osid suke ¥l 1789 ALFE o
ShAS LehllE “bgte]l Aadhes B3 BTk Naga 5 oz A FMAEL BcaroteneS HIEE carotencidF2l
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= Aulge] AFAAATT vk RS R Y B A oA
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HeA & F (AT FAE dehlis “vUatel 17.45004]
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o] A3 wFE Ro= ALEH.
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Quality Changes of a Fully Ripe Korean Native Pumpkin, Yangsan, during Long-term Storage, and High

Temperature and Pressure Treatment

Sun Joo Youn', Byeong Ryong Jeong® and Sun Chul Kang* ('Biofarmer. Co. Ltd. Gyeongsan City 712-714, Korea,
Division of Life Resources, and Division of Food, Biological and Chemical Engineering, Daegu University,

Gyeongsan City 712-714, Korea)

Abstract: We have studied quality changes of fully ripe fruit of Korean native pumpkin ‘Yangsan® regarding the
following parameters: pH, sugar content, weight, water content, contents of crude protein and amino acids during 60
days storage at room temperature. As the results, there was no changes in sugar contents according to the storage
period, but pH was changing to a little acidic direction with slight decrease in weight and water content. Contents
of total crude proteins and comprising amino acids were increased during the storage period. The main contents of
amino acids of the Korean native pumpkin, Yangsan, were glutamic acid (15.5%), aspartic acid (10.1%), lysine
(8.7%), valine (7.5%), leucine (7.1%) and alanine (6.6%), which were not highly influenced during storage period.
Additionally we have investigated the content of free amino acids and color changes during processing of Yangsan
under high temperature at 121°C and high pressure at 1 kg/cm® In fully ripe fruits, a total of 29 kinds of free amino
acids were detected including 8 kinds of essential amino acids (histidine, isoleucine, leucine, lysine, phenylalanine,
methionine, threonine and valine). More than 35% of total free amino acids were aspartic acid (20.3%) and
asparagine (15.4%); ornithine, citrullin, and arginine, which are related to Omithine cycle, were also detected in fully
ripe fruits. But when treated with high temperature and high pressure, glutamic acid and arginine were decreased
rapidly whereas ammonium chloride was relatively increased. Moreover “b” value as yellow color indicator was
decreased from 1745 to 9.14 while treated for 60 minutes with high temperature and pressure, caused by the
degradation of P-carotene and other yellowish pigments in Yangsan.

Key words: Korean native pumpkin, quality changes, free amino acids, essential amino acids, ornithine cycle
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