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Abstract

For the production of Yakhobak (Cucurbita maxima subsp. maxima) paste under various heating conditions, we
steamed Yakhobak for roughly 20 min, followed by heating under high pressure treatment for 0 min (HHP0), 20
min (HHP20), 40 min (HHP40), and 60 min (HHP60). The physicochemical and sensory characteristics were
subsequently investigated. Generally, no significant difference was observed in organic acid content and sensory
characteristics score between Yakhobak paste treated with and without high-pressure heating. However, there was
a significant difference in color value, soluble solids, and free sugar content. The L value for color of the group
HHPO, untreated control Yakhobak paste (no high-pressure heating), decreased as time increased from 20 min to
60 min, with L values of 44.33, 44.25, and 42.86, respectively. The b value for the color of Yakhobak paste also
decreased, showing a significant difference. Soluble solids and free sugar (fructose, glucose, sucrose) contents of
the high-pressure heat-treated groups HHP20, HHP40, and HHP60 decreased compared with untreated group HHPO.
Organic acid composition of Yakhobak paste included citric acid, malic acid, and fumaric acid, and the major organic
acid was malic acid. Sensory score of HHP40 was the highest among all experimental groups in terms of overall
preference, but there was no significant difference.
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Fig. 1. Preparation process of Yakhobak paste with different
heating time under high pressure heating time.

HHPO, high pressure heating pumpkin O min, HHP20, high pressure heating pumpkin
20 min, HHP40, high pressure heating pumpkin 40 min, HHP60, high pressure heating
pumpkin 60 min.
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Table 1. Color of fresh pumpkin and pumpkin paste with
different heating time under high pressure

Characteristics” L* a* b*
Fresh 45042031 25.53+0.12° 77.10£0.52°
HHPO 48.14:0.11° 20.36+0,09° 81.88:0.18"
HHP20 433067 19.63:0.07 75.46+1.12°
HHP40 442540.11° 18.76+0.22° 7524+0.19°
HHP60 42.86+0.13" 18.410.20° 72884021

1)HHPO, high pressure heating pumpkin 0 min; HHP20, high pressure heating pumpkin
20 min; HHP40, high pressure heating pumpkin 40 min; HHP60, high pressure
heatmg pumpkin 60 min.

> Diifferent letters within the same column are significantly different from each other
at p<0.05 by Duncan’s multiple range test.
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Table 2. Soluble solids of fresh pumpkin and pumpkin paste with
different heating time under high pressure

sample  Fresh ~ HHPO"  HHP20  HHP40  HHP60

Soluble solids
(°Brix)

353:0067 4.13:006° 3.97:0.06° 387:0.15° 3.80:0.10°

"HHPO, high pressure heating pumpkin O min; HHP20, high pressure heating pumpkin
20 min; HHP40, high pressure heating pumpkin 40 min; HHPGO, high pressure heating
pumpkm 60 min.

»Different letters within the same row are significantly different from each other
at p<0.05 by Duncan’s multiple range test.
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Table 3. Free sugars of fresh pumpkin and pumpkin paste with
different heating time under high pressure

Free sugars (mg/100 g)

Sample” Total
Fructose Glucose Sucrose
Fresh  4202+235%  5843+42.6° ND” 1013.5+32.2°
HHPO 5435£475° 7507533 1192423" 14134987
HHP20  4546:343"  59L14263°  908:92°  1136542.1°
HHP40 4251669°  5478+112°  959:155°  1068.9+30.8™
HHP60 — 4258:17.1°  565.7+468°  67.3:3.1°  1058.8+39.6™

I)HHPO, high pressure heating pumpkin 0 min; HHP20, high pressure heating pumpkin
20 min; HHP40, high pressure heating pumpkin 40 min; HHP60, high pressure
heatmg pumpkin 60 min.

> Diifferent letters within the same column are significantly different from each other
at p<0.05 by Duncan’s multiple range test.
IND, not detected.
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Table 4. Organic acids (mg/100 g) of fresh pumpkin and pumpkin
paste with different heating time under high pressure

) Organic  acids
Sample — — — — Total
Citric acid  Malic acid Succinic acid Fumaric acid

Fresh 41.0+110™Y 286.1+42%  735:224 25519 426.129.5™

HHPO  599¢55 4267476  ND’ 33:04" 49001532
HHP20 6414168 4050403  ND 32:0.0°  4724+55.1
HHPA0  652¢140 406678  ND 3260 4750466
HHP60  850+300 4289234  ND 27:00° 51674534

l>HHPO, high pressure heating pumpkin 0 min; HHP20, high pressure heating pumpkin
20 min, HHP40, high pressure heating pumpkin 40 min, HHP60, high pressure
heatmg pumpkin 60 min

> Different letters within the same column are significantly different from each other
at p<0.05 by Duncan’s multiple range test.
3)NS not significant.

ND, not detected.
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Table 5. Attribute difference of pumpkin paste with different
heating time under high pressure

Characteristics  HHPO"  HHP20  HHP40  HHP60  F-value

Color 5531099 5.80£094 6.07+0.80 6.07+1.39  0.883
Flavor 527+175 640+135 6.601124 6401210  2.042

Softness 707+1.39  727+122 6731149 6731202 0429
Sweetness ~ 2.00:+0.85 247+130 2.60:1099 2274103 0919
Savory taste  2.80+142 320:1.93 3471203 3401172 0420

PHHPO, high pressure heating pumpkin O min; HHP20, high pressure heating pumpkin
20 min; HHP40, high pressure heating pumpkin 40 min; HHP60, high pressure heating
pumpkin 60 min.
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Table 6. Preference of pumpkin paste with different heating time
under high pressure

Characteristics ~ HHP0” ~ HHP20  HHP40  HHP60  F-value

Color 6.53t1.19 6.13£1.25 6.00£1.07 5.73:0.88  1.365
Flavor 520+1.61 520+1.70 593+1.87 5.73+2.15 0618
Softness 5.87+1.68 6.00:1.36 5.73+1.10 547:099 0452
Sweetness 260£1.06 2.73+1.39 2.73£1.33 253+125  0.09%
Savory taste 287+141 2674150 3.07+149 287£155  0.181

Overall preference 4.00t1.41 427+1.83 4.33£1.76 3.67:1.68 0490

PHHPO, high pressure heating pumpkin O min; HHP20, high pressure heating pumpkin
20 min, HHP40, high pressure heating pumpkin 40 min; HHP60, high pressure heating
pumpkin 60 min.
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