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Abstract

This study was designed to determine the most suitable manufacturing conditions of stewed pumpkin
juice(SP]) in terms of nutrition and taste. Well ripened pumpkin was heated for 3, 4, 5, 6 and 7 hours
in a pressure cooker and then extracted and packed in retort pouches. These were kept at 4°C and 28
°C for 30 days, respectively and changes of the physicochemical components of SP] were investigated.
The free amino acid compositions of pumpkin and SPJ occupied asparagine, aspartic acid, glutamine,
arginine and serine in increasing order of abundance. Except SPJ heated for 3 hours, SPJ stored at
28°C had the most abundant free amino acids, followed by SPJ stored at 4°C, and SPJ not stored. The
fatty acid composition of pumpkin occupied behenic acid, linolenic acid, erucic acid, palmitic acid,
linoleic acid, heneicosanoic acid, in order of abundance. When SPJ was heated over 3 hours, palmitic
acid and linolenic acid decreased greatly. SPJ stored at 4°C and 28°C increased contents of saturated
fatty acids such as behenic acid, palmitic acid than SPJ not stored. As SP] was heated for a long time,
carotenoid was mostly destroyed and the Hunter “L”, “a” and “b” values of SPJ decreased. Among
‘the mineral constituents of SPJ,"Na and Ca were dominantly occupied. It was found that the range
of the total visible cell count was 3~4CFU/ml from the SPJ which was heated for 3 hours and it
increased by-1X 10°CFU/ml] when the SPJ was stored at 28°C. It seems that the contamination by
microorganism have occurred at packing process. In sensory evaluation, the SP] which was heated
for 5 hours had the highest scores in overall preference, sweet smell and sweetness.
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Table 1. Proximate composition, pH and reducing sugar of well-ripened raw pumpkin and stewed pumpkin juice (%)

Stewed juice

Raw Heating time(hour)
3 4 5 6 7
Moisture 87.77 90.99 92.32 91.35 91.46 92.18
Carbohydrate 10.67 8.03 6.79 761 7.48 6.76
Crude protein 0.38 0.32 0.26 0.32 0.33 033
Crude fat 017 0.02 0.01 0.02 0.01 0.01
Ash 1.01 0.64 062 0.70 0.72 0.72
pH 6.38 5.47 5.63 5.27 5.03 4.82
Reducing sugar 1.25 255 238 2.60 2.95 3.9

Table 2. Changes in the free amino acid contents of raw pumpkin and stewed pumpkin juice
(mg%, wet basis)

Stewed juice

Amino

acids Raw Heating time(hour)
3 4 5 6 7

Asp 501 (24.1)" 806 (30.1) 50.1 (24.3) 626 (28.8) 834 (30.4) 589 (30.8)
Glu 86 (4.1 109 (4.1 86 (44 68 (31 156 (57 88 (46)
Ser 119 (57 128 (4.8) 119 (54) 115 (53) 143 (52) 81 (42)
Asn 543 (26.1) 68.0 (254) 543 (26.6) 582 (26.8) 727 (265) 408 (21.4)
Gly 34 (16) 40 (15 34 (1.5 38 (1D 44 (1.6) 31 (16
Gin 166 ( 8.0) 77 (29 166 (75) 21 (1.0 12 (04 15 (08
His 36 (18 44 (1.6) 36 (16) 32 (15) 40 (15) 27 (14
Thr 36 (18 45 (1D 36 (16) 39 (18 39 (14 29 (15
Ala 6.8 (32 76 (29 6.8 ( 35) 78 (35) 174 ( 64) 85 ( 45)
Arg 129 (6.1) 160 (62 129 (68 145 ( 66) 121 (45 74 (38)
Pro 57 (28 75 (2.8) 57 (26) 61 (28 61 (22) 68 (35)
Tyr 70 (34 99 (37 70 ( 3.6) 81 (37 88 (32) 93 (49
Val 52 (25) 72 (2.7 52 (24 63 (29 70 (26) 59 (3.1)
Met 23 (1D 38 (14) 23 (1.0 34 (16) 22 (0.8 31 (16
Cys 1.7 (0.8) 25 (09 17 (08 22 (10) 16 (06) 40 (2D
Ile 55 (27D 38 (14 55 (25) 6.7 (31 70 (25 30 (1.6
Leu 27 (13) 45 (1D 27 (1.2) 43 (2.0) 42 (15) 48 ( 25)
Phe 29 (14 54 (20 29 (13 40 (1.8) 41 (15) 60 (31
Try 25 (12 49 (1.8 25 (1D 15 (07D 32 (12 43 (23)
Lys 06 (03 10 (04 06 (0.3) 05 (0.3) 09 (03 1.2 (07
Total 208.1 100.0 268.0 100.0 208.1 100.0 2176 100.0 2741 1000 191.2 100.0

YValues in parentheses indicate % to total free amino acids
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Table 3. Changes in the free amino acid contents of stewed pumpkin juice stored at 4°C for 30 days
(mg%, wet basis)

Amino Heating time(hour)
acids 3 4 5 6 7
Asp 731 (296)" 630 (24.4) 65.1 (27.1) 785 (29.5) 709 (349)
Glu 100 (41 83 (32) 103 ( 43) 136 (51) 75 (37
Ser 135 (55) 179 (69 141 (59 110 (42) 75 (37
Asn 646 (26.2) 725 (28.0) 671 (27.9) 720 (27.0) 504 (24.8)
Gly 34 (14 42 (16) 35 (15) 44 (1.7 36 (18
Gln 56 (23 150 (58) 28 (1.2) 41 (15) 00 (00
His 33 (13 31 (1.2 33 (14 38 (14 22 (1D
Thr 41 (17D 44 (1.7 43 (1.8 37 (1.4 21 (1.0
Ala 81 (32 96 (37 91 (338 173 (65) 19 (09
Arg 148 (58) 137 (54) 155 ( 6.4) 135 (52) 158 (7.8)
Pro 69 (28) 69 (27 56 (23) 6.4 (24) 59 (29
Tyr 78 (32) 86 (3.3) 81 (34 86 (32 82 (4.0
Val 63 (25) 6.8 (26) 65 (27 6.7 (25) 6.3 (31
Met 28 (1D 26 (1.0) 31 (13) 19 (07 23 (11
Cys 1.1 (05 12 (05 09 (04 16 (06) 16 (08
Ile 70 (28 6.3 (24 72 (3.0 63 (24) 59 (29
Leu 36 (15) 36 (14 39 (16 43 (16) 31 (15
Phe 45 (1.8) 45 (1.7 39 (186 36 (13) 39 (19
Try 55 (22) 55 (2.1) 49 (20 35 (13 3.0 (15
Lys 1.0 (04 1.1 (04 09 (04 14 (05 1.2 (06
Total 2469 100.0 2585 100.0 240.0 100.0 266.3 100.0 203.2 100.0

YValues in parentheses indicate % to total free amino acids

Table 4.‘Changes in the free amino acid contents of stewed pumpkin juice stored at 28°C for 30 days
(mg%, wet basis)

Amino Heating time(hour)

acids 3 4 5 6 7

Asp 616 (30.8)" 83.0 (27.6) 919 (31.1D 985 (31.0) 108.1 (389)
Glu 129 ( 65) 128 ( 4.0) 115 (39 161 (51 105 (3.8)
Ser 47 (23) 157 ( 49) 126 (42) 115 ( 36) 113 (41
Asn 382 (19.1) 909 (28.5) 795 (26.9) 82.7 (26.1) 654 (235)
Gly 1.2 (06) 47 (15) 41 (14 49 (15 37 (13)
Gln 34 (17D 109 (34 1.7 (086) 18 (06) 20 (0.7
His 32 (16 49 (16) 43 (15 40 (1.3 30 (1D
Thr 25 (1.2) 56 (18 54 (1.8) 45 (1.4 16 (06)
Ala 28 (14) 106 (32) 101 ( 34) 204 ( 64) 25 (09
Arg 127 (6.3) 199 (61) 213 (7.1 172 (53) 209 (74)
Pro 6.7 (34) 80 (25 6.3 (21) 78 (25 6.7 (24)
Tyr 78 (39 116 ( 36) 104 ( 35) 106 (33) 101 ( 36)
Val 45 (22) 81 (25 76 (26) 84 (27 74 (27
Met 05 (02) 15 (05 29 (1.0 21 (07 33 (12
Cys 17 (09 19 (06 19 (07 19 (06} 21 (08
Ile 54 (27D 79 (25) 89 (3.0 76 ( 2.4) 65 (23)
Leu 26 (13) 41 (13) 51 (17 48 (15) 39 (14
Phe 40 (20 47 (15) 45 (1.5 48 (15 47 (1.7
Try 231 (11.5) 57 (18 42 (14 66 (2.1 34 (12)
Lys 08 (04 18 (086 17 (06 12 (04 1.1 (04)
Total 200.2 1000 3194 100.0 2959 100.0 3174 100.0 2781 100.0

Yyalues in parentheses indicate % to total free amino acids

o] vrelislct. K18l 3uke) fjopv At 2AE AL ~2741mg% R 3. F7}F H& ofrlxAt 2442 8
¥ B 9 asparagine, aspartic acid, glutamine, arginine s} vl sslg e}, el 7A1 7 JtE A R AT F
9 serineo] F& o] £9] o1, F o}u] 4l Feko] 208.1 7} H & obul At 243 9] ofAte] He} aspartic acid, as-
mg%ell Fc}. FulE A= A 7l A 7hel] whe) 191.2 paragine, tyrosine, glutamic acid 2 alanine®] <¢)lt}.
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Table 5. Changes in the fatty acid composition of raw pumpkin and stewed pumpkin juice

(% area)

Stewed juice

Fatty acid Raw Heating time(hour)
3 4 5 6 7
Cizo 0.86 2.11 1.07 0.99 0.80 1.95
Cieo 6.60 191 1.48 0.88 1.13 0.79
Cizo - - 0.49 - 0.99 -
Ciso 1.08 2.99 3.13 259 237 3.21
Cioo 1.04 3.09 3.38 1.20 1.29 1.48
Cano - 0.77 0.69 0.66 0.45 -
Caro 4,20 3.87 3.73 3.95 3.49 516
Cazo 14.83 15.79 12.45 14.88 10.30 12.71
Saturated 28.61 30.53 26.42 25.15 20.82 25.30
Cisa 0.47 - 0.46 041 0.45 -
Cisn 0.49 - 1.66 - - -
Cim - - 0.57 - - -
Cisa 0.56 1.50 161 1.18 0.96 1.58
Cana 3.46 6.29 3.22 3.77 3.50 2.84
Caa 7.27 6.58 591 9.61 8.33 7.21
Monoene 12.25 14.37 10.74 14.56 12.79 11.63
Cis2 571 5.02 419 407 1.24 4.66
Ciss 10.71 2.16 254 2.15 4.15 2.33
Cao2 0.92 1.20 1.20 1.68 1.16 1.22
Coo3 3.25 353 372 4.09 412 2.67
Coz - 0.69 0.37 0.55 0.35 -
Polyene 20.59 12.50 12.02 12.54 11.02 10.88
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Table 6. Changes in the fatty acid composition of stew—
ed pumpkin juice stored at 4°C for 30 days

(% area)
Fatty Heating time(hour)

acid 3 4 5 6 7
Cizo 6.29 422 3.44 6.74 9.35
Cieo 7.83 5.70 5.42 7.30 6.53
Ciso 593 2.32 3.64 4.87 3.70
Caro 2.61 - - - 494
Caxzo 3500 5274 4176 4064 2381
Saturated 57.66 6498 5426 6955 48.33
Cisi 7.83 422 2.11 - 4.06
Caoi 783 1561 1304 1311 6.17
Co1 - - - - 423
Monoene  15.66 19.83 15.15 13.11 14.46
Cis2 344 6.01 1.78 - 3.88
Cias 6.88 - 277 6.18 6.88

Coo2 - - 2.14 - B

Ca - 3.59 - - -
Polyene  10.32 9.60 6.69 6.18 10.76
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Table 7. Changes in the fatty acid composition of stew-
ed pumpkin juice stored at 28°C for 30 days

(% area)
. Heating time(hour)
Fatty acid
3 4 5 6 7
Cizo 352 10.40 858 17.87 19.93
Ciso 6.45 6.41 5.99 7.22 6.76
Ciso 8.80 3.20 2.40 5.32 3.04
Caro - - 1.00 - 1.69

Czo 3204 3090 2635 2167 3074

Saturated 50.81 5091 4332 5208 6216

Cisi 1.17 0.81 1.00 418 3.04
Can 49 1074 1158 722 11.49
Con 6.24 - - 4.18 -

Monoene 1237 1315 1258 1558 1453
Cisz 6.50 8.51 2.00 532 2.03
Ciss 277

- 3.19 494 5.74
Conz2 - 2.05 - -
Polyene 927 1051 519 1216 7.77

senoic acid(Cx1)7} 253 A1 ol vl 5te] 2| A3}l me}
A3 S718 1) AL 2 I A lo] 25
7] &9l Aoz Az}
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Table 8. Changes in the carotenoid contents of raw
pumpkin and stewed pumpkin juice stored at

4°C and 28°C for 30 days (ug%)
i i 30 d
Heating time 0 day ays

(hour) £°C 28°C
Raw 11,686.00

3 851.45 252.99 155.32

4 603.50 30892 270.20

5 361.40 154.03 207.38

6 109.73 87.77 47.76

7 125.33 97.24 84.76
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99.59%el| 23, 28°Cell MAHA] 3417k 7k 3tgo]
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Table 9. Changes in the metal ions of raw pumpkin

and stewed pumpkin juice (mg%)
Stewed juice
1\1/10(221 Raw Heating time(hour)
3 4 5 6 7

Ca® 225 1597 1377 1980 1480 1601
Mg¥ 175 919 1015 1137 118 1206
Na' 904 7012 7013 7097 7062 7063
K 4954 367.83 37078 37195 372.80 364.14
Mn® 015 008 012 011 032 030
Fe” 084 061 060 09 124 104
Zn® 145 174 130 136 164 191
cu¥ 014 010 016 021 030 034
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Table 10. Changes in the colorimetric parameters of stewed pumpkin juice stored at 4°C and 28°C for 30 days

Heating time(hour)

Storage
period(day) Temp. Color value 3 1 5 5 7
L 9.51x0.01 10.15+0.01 9.32+0.02 4.08x0.03 3.77%0.04
0 a 0.93%0.01 0.70£0.02 1.22+0.03 0.87x0.05 0.72+0.05
b 422x0.03 4.6310.02 4.47+0.04 1.96+0.05 1.94%0.07
L 10.40%0.03 10.39+0.02 10.46+0.14 4.7370.05 4.27%+0.03
4°C a 1.39+0.06 0.49£0.02 2.00£0.12 1.57+0.17 0.78+0.06
10 b 472%0.05 4.6910.04 514%0.14 2.10+0.07 1.81£0.08
L 9.64+0.11 10.18£0.01 952%+0.02 4.28+0.03 441%0.03
28°C a 1751018 0.06%0.02 1.43£0.01 0.35£0.05 0.63+0.02
b 4.05%0.12 3.92%0.02 4.47%0.01 1.12+0.07 1.51£0.04

Data: Mean Value®S.D.(Standard Deviation)

A E9HE-S AT & 408 A LolA s Aol
sutze] Az Ao WE b B Ao A
=g

ojd= dAt

2 FEAA NN B2 A9 FutZei= 347 7}
°§v& ulZo 4%k 3~4CFU/mlg] Fol HAHUZ
0] & 28°CellA] 3047t ARG & F57F 1x10°
CFU/mi%l-& 333 ¢ it o= 342 7 & 5
whEo] W A A2F 7] S HA ol Aol
EAsE ZAAA vl 29" Aoz Q7R
B3] 4°Co] WA R A= 2AF FA 9 F oW
371 gl e 28°Cell A At & W= ol & dol 4
g Ao Btk webd g HESE 393
o] A= FA o glojA = AT AR E 3

v Q5] A9l opok o] gkt

®

SaA

3ubg 3,4,5 6 2 7A7 7t s A5 TFl
3 F55A4 o] & HeAH¢ A& Table 1154
ik 4A 7t b g sk gel e A2 S et E
A dehg oo 5471 73 3ukSedlA] e B3
A7t Aok A A Eok FRT A, B3
a2z A 7| E 27} A4 ebgtet 641213 74
ZF 7Fd AR E oM e AFER A JLY L
ATE By od 34713 447k 7hd o] 3ubEe A9
SAE A AEEA 2 2445wyt A5
AAAre] A7z Azbel AxEAe] AoE vlas] 2E 5
Az 74 & wukgelA A Ake ghel wghent A
A% 9 FAT ] & gIAE YA Hs3 Al

Table 11. Analysis of variance and Duncan’s multiple range test for sensory evaluation of stewed pumpkin juice

Heating time Color Clearness Off flavor Sweet smell Sweetness Overall

(hour) preference

3 3.26°+0.79 3.41°+0.83 3.94°£091 3.43°+091 3.19°+0.86 353°+0.77

4 373101 4.04°£0.79 3.95*+0.93 3.18™+1.00 3.07° £092 341°+1.02

5 3.66°£0.82 352°+0.81 4.05°+0.94 364° +0.96 337 +0.84 3.80°+0.75

6 269°+0.93 255°+0.91 343°£1.14 3.31°+1.00 253 +0.86 2.53°+0.82

7 22719+1.01 2.11°£096 3.04°£1.38 3.05° +1.32 1.65° £0.97 1.76°£0.92
F-value 46.99™ 80.20" 460" 60.76™" 95.68™"

Data: Mean Value* S.D.(Standard Deviation)
*p<0.01, *"p<0.001

Means sharing the different superscript letters in the same column are significantly different

Table 12. Pearson correlation coefficients between overall preference and other sensory evaluation factors of stewed

pumpkin juice boiled for 5 hours

Characteristics Color Clearness

Off flavor Sweet smell Sweetness

Overall preference 0.36™ 0.05

0.03 0.24" 0.29"™

"p<0.01, ""p<0.001
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