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Abstract

Pumpkin is promoted to increase its cultivation in Pattana Nikom subdistrict of Lopburi province as to
develop the place to be a new agricultural tourist destination. To prevent the price drop from the overproduced
pumpkin, this study increased its utilization by producing a ready-to-eat grilled pumpkin product. The effects
of grilling and blanching before grilling on the qualities of the grilled pumpkin slices were studied. Pumpkins, Kang-
Khok (KK) and Sri-Muang (SM), the wildly cultivated cultivars in the area, were used. The experiment showed that
the 3, 4 and 5 min of grilling time had different effects on physico-chemical, textural and sensory qualities of the
grilled pumpkin from both KK and SM. However, Sri-Muang pumpkin that was grilled for 4 min (SM4) had a suitable
textural property, which agreed with the high consumer liking score (7.3-7.5). Thus, SM4 was selected as a model
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sample for the study on the blanching of pumpkin slices in boiling water for 15 sec and 5 min before they were

grilled. The blanching at both levels showed no effect on the physico-chemical qualities of the pumpkin slices,

but the 15 sec blanching (SM4-15s) had an equivalent hardness value (1,529 ¢) to the non-blanched SM4-0s (1,481

g). In addition, SM4-15s also received the highest liking score (7.5-8.0) for all sensory attributes, thus was selected

for the shelf-life study at 4 °C. The blanching was effective as this step could help to reduce the initial microbial

counts on the pumpkin slices and it could also reduce the microbial counts on the slices to be lower than of the

SM4-0s through 4 days of storage.

Keywords: Pumpkin, grilled pumpkin, physico-chemical, shelf-life
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SM
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Figure 1 Grilled pumpkin from Kang-Khok (KK) (A)
and Sri-Muang (SM) (B) at 3, 4, and 5 min grill time.

uazilAliuananeiy (p>0.05) BnLiu SM5 AlAAIINTU
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Table 1 Physico-chemical properties of the grilled pumpkins from KK and SM cultivars

Grilled Grill time Physico-chemical property
pumpkin (min) Moisture a,"™ Color parameter
(%) L* axns b*ns
KKO 0 84.7% £ 0.2 0.961 + 0.003 63.3* £ 1.1 51+03 558+ 0.9
KK3 3 80.9° + 1.8 0.968 +0.004 49.2° + 5.8 74+ 15 525+ 6.6
KK4 4 79.3°+ 1.2 0.953 £ 0.014 46.3° + 2.3 74+12 46.7 £ 7.4
KK5 5 77.35 + 3.1 0.981 + 0.002 51.2°+ 2.7 6.6 +0.5 50.9 + 3.9
SMO 0 83.4° + 0.2 0.965 + 0.008 60.6% + 2.4 83+ 10 574+ 1.0
SM3 3 76.2° + 0.4 0.983 + 0.002 47.1°+ 0.3 81+1.2 495+ 2.6
SM4 4 74.9° + 0.8 0.989 + 0.004 46.0° + 2.6 8910 49.1 + 4.1
SM5 5 70.2°+ 1.2 0.988 + 0.001 44.9° + 0.9 9.0+ 25 47.6 £ 1.9

Mean + standard deviation with different letters within the same column are significantly different at p<0.05.

ns (not significant) = mean + standard deviation within the same column are insignificantly different at p>0.05.
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Table 2 Textural properties of the grilled pumpkins from KK and SM cultivars

Grilled Textural property
pumpkin Hardness (g) Adhesiveness (g.sec) Cohesiveness Gumminess Chewiness
KK3 2,999 + 381 657 + 12 0.191% + 0.017 363% + 55 362% + 31
KKa 1,750° + 233 427 + 12 0.178% + 0.027 320% + 38 253° + 65
KK5 9109 + 146 45% + 8 0.123° £ 0.019 249° + 50 2165 + 25
SM3 3,819% + 605 -107° + 56 0.134° = 0.026 273° + 96 181€ + 50
SMa 1,724° + 544 627 + 15 0.125° + 0.018 134° + 21 1289 + 21
SM5 7529 + 101 500 £ 7 0.124° + 0.014 139¢ + 21 126% + 15

Mean + standard deviation with different letters within the same column are significantly different at p<0.05.
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Tomnsnauds Jadimanunddosuniindanudanig
Auneluge unnesnauauisanduld laewuitAinis
wandandounduiuualuanand ograinnesd e
LAY Seaenadosiumanuudfianas WuReaiu
RUNANTITNAADIUBY Ratnayake, Hurst ey Melton [20]
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Anuianefemeiugiaiuilonunsilianudaos
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wenldvosiinnesiusifsaiufuansly Table 2 wuiiem
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waz KK5 efidnlaiumnsinedy dwsuiinnesiugaiides
wuhileanuiAeldues SM3 SrgeninAinnuAels
499 SM4 wag SM5 Adarlaiunnsrsfutuiu Ssanain
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P % X &
LWBLENB1MN TR UUTULAN N

Table 3 Sensory properties of the grilled pumpkin from KK and SM cultivars

Grilled Sensory attribute
pumpkin Appearance Flavor Taste Texture Overall acceptance
KK3 4.2¢+ 0.7 4.3°+0.7 4.3>+£0.8 4.3°+0.9 4.3°+0.9
KK4 7.0°+0.9 7.1+ 0.8 7.1+ 09 7.2+ 0.9 737+ 1.0
KK5 7.2+ 0.9 7.1+ 0.8 7.0°+0.9 7.0°+0.8 7.17+0.8
SM3 4.4°+ 0.9 4.5°+0.9 4.5° £ 0.9 4.3+ 1.0 4.4° + 0.9
SM4 75"+0.8 7.5%+0.9 7.3+ 0.9 7.4+ 1.0 7.5 +0.9
SM5 7.2+ 0.6 7.2% £ 0.6 7.19+ 0.6 7.1+ 0.6 7.2+ 0.7

Mean = standard deviation with different letters within the same column are significantly different at p<0.05.
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Table 4 Physico-chemical properties of the grilled SM pumpkin with different degree of blanching

Physico-chemical property

Grilled
Color parameter
pumpkin a, ™
L*HS a-x-ns b*nS AE ns
SM4-0s 0.9866 + 0.0006 44.2 + 0.9 8.6 £ 0.1 45.6 + 0.1 -
SM4-15s 0.9837 + 0.0033 39.6 £ 2.7 9.6 +1.2 416 £ 2.3 6.4 +3.1
SM4-5m 0.9840 + 0.0016 424+ 2.0 95+19 450+ 1.4 30+23

s (not significant) = mean + standard deviation within the same column are insignificantly different at p>0.05.

AE values were calculated by using the color parameters of SMd-0s as control values (L*, a*g, b*g).
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3.2.1 naweInIsaInd uilnnesnsunisgese
qmmwmmﬁmamwmaﬁuﬁﬂwaaéw

ﬂmﬂ’]WVINLﬂﬁﬂ’]&m’]W‘UaQﬁﬂV]aﬂEJ’NQ’]ﬂ%u
finnoadi Haunisaanludufendaeaaiuiu 15 3und
(SM4-15s) wag 5 w19 (SMa-5m) Tu Table 4 uanslng
nswisuiiisuiuaiquamvesd uiinness1saindu
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Wil 85 ssrwadea wu 5 uidt [10] ldvinliand
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o

Hodn
gaunnigs [23]

Table 5 Textural properties of the grilled SM pumpkin with different degree of blanching

Grilled Textural property
pumpkin Hardness (g) Adhesiveness (g.sec) Cohesiveness Gumminess Chewiness
SM4-0s 1,529 + 264 -60° + 8 0.107* + 0.015 1397 + 26 1442 + 23
SM4-15s 1,481% + 150 -36%+ 7 0.108* + 0.005 1187 + 16 104° + 13
SM4-5m 604° + 43 307 £ 3 0.077° £ 0.007 7P+ 6 65+ 7

Mean + standard deviation with different letters within the same column are significantly different at p<0.05.

3.2.2 naweInisaInduilnnesnsunisgese
aunmiiledudavesduilimessng

Amn il odudavesd uilinnesd 9 niu
finvesiihunisaandaessezateiuly Table 5 uans
Tnewssuifisuiuiuilnnesgneitldsiunisain SMa-0s
Imawud'}msmﬂé’wswzLaawuwuﬁmaﬁa@mmmﬁa
Suifavostuiinnesgrannninisaindiesyezaniiau
1 dunaldananmuudues SMa-0s way SMd-15s i
lawmnensiuegedidedrfny (0>0.05) Mieraiewnan
SM4-15s 1 narlunisanduiies 15 Junit virlkaay
Loudaumsidldlddwuludefinnes femsetuduiv
msamnduiinnesludiiesuiu 5 wiit idnasgrande
anundevestuiinnesgns Tagvildilnnesdns SMa-5m
fineuudeninmeuudeeduilanes SMa-0s uaz
SMd-15s fadsvanas 2.5 i enanisvnassiidenndas
AUTIB9IUVDY de Souza Silva azay [9] finuinnis
anitnnesluthgungfl 97 ssaneaidea um 5 uni
Tnavilvimnuudsanassesay 86-90 lumiaaidiu

ANISLANEAAUDY SMA-155 Lag SMA-5m AN
Tuane19iun19ad @ (0>0.05) usdaranasay 193
Tad1iny(p<0.05) i aissuiiisuiuainisiniefinves
SMa-0s TnaAnisinizfiniianaseraissnainiinnes
HuieAddnduanisey (starch) vinozlulamniu
(amylopectin) ludndrufigesuszanusesas 77-87 lng
Ynivesamdaane [24] Fsezhlamniuilaseadng

wuuAaRukazianumienilofiaduaa n1sadIndu

160

finneduiniondunisisneslulamniufiiivestiu
flnves dwmalvrinisinnzinvestuiinnesgns SMa-15s
WAy SMA-5m anas 9denndesfuiuiseass [25]
finuinnisdrsdnasaetndeuiinavihlvanumideaves
wantnanasieua 65-86
Arnnsdmnieiuneluiieemsves SMa-0s
uaz SMd-15s fmliunnsinsiueendidodfsy wanisann
Twhifendeaiuy 5 wit sildansdanizanelu
ileomsves SMa-5m anaseensiitediy (p<0.05) B
Dunaranutoimusluguiinneaiadueadenin
Youuazih [21] LLazmiqz:gl,ﬁﬂam%sulﬂﬁuﬁﬂwfumu
msanludidendunaiu [25]
Armsuandandeundunazainuaaldves
flnnesgnafinnes SMa-5m (Table 5) fiadndn SMa-0s
waz SMd-15s fidiArnsuandandenndutazmaunien
I8laiunnsnstuegadifeddy (0>0.05) Farnisunnd

v =~ '

n¥aundunazAmuAenlsvasiinnesgsfanaslunis

v
YR

Neassifinnuduiusludauiniuaininuuds aenadad
Auuideves Li kagamg [25] Tea3Uintinainnisi
ansuinduaunniuisglimfenasndudiedu

v
s VY]

nan R TzRnun L ledudawandliiug
msaanduitaneslutdidendunar 15 3unit Aewtild
grsldenarionnunds nsdannsfuneluidosims
wasAnsuanfandeundudoSeuiieuiuiinneseng
T uilnnesiiniunsain ualidinisimefnuazaanu

wealaanas TluvaginisainBuinnasluiifenuiy



a

NINTIMEIanswazmalulad unningduauassntl Un 21 atufl 3 Aueneu - Suaeu 2562

5 wil denaliilnvesfiiedudagousundy SMa-0s 1u

ag1931n Liafinneawnnesnainiulsdny denndasiuan

ﬂ’l’]ﬂJLL‘ﬁﬂ A58 AN UL RIS ATNITUANG

wSoundu wazAmINULAgIlATTiAM

Table 6 Sensory properties of the grilled pumpkin from KK and SM cultivars

Grilled Sensory attribute
pumpkin Appearance Flavor Taste Texture Overall acceptance
SM4-0s 7.0% £ 0.9 7.1°+0.8 712+ 09 7.2°+0.9 7.3°+ 1.0
SM4-15s 75+ 11 7.9%+ 0.6 752+ 0.6 792+ 0.7 8.0+ 0.7
SM4-5m 70%+13 6.7+ 1.2 6.2°+ 1.5 59+ 15 6.5+ 1.0

Mean + standard deviation with different letters within the same column are significantly different at p<0.05.
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Table 7 Physico-chemical properties of the grilled pumpkin during the storage at 4 oC

Storage time

Color parameter

a,"
(day) L* a* b* AE
SM4-0s
0 0.9866 + 0.0006 44.2°% + 0.9 8.6° + 0.1 45.6> + 0.1 -
1 0.9838 + 0.0002 50.5% + 2.5 10.5% + 2.4 54.8% + 6.1 1130 + 6.7
2 0.9855 + 0.0016 55.1% + 0.8 8.6 + 0.6 55.5% + 1.3 148+ 15
3 0.9847 + 0.0026 49.8° + 0.3 11.3° + 1.6 58.6% + 1.5 14.4°+ 18
4 0.9861 + 0.0029 48.7° + 1.0 6.3+ 0.8 59.4% + 0.6 1477+ 0.8
SM4-155s
0 0.9837 + 0.0033 39.6° + 2.7 9.6%° + 1.2 415°+23 6.4%°C + 3.1
1 0.9842 + 0.0030 42.0% + 3.8 10.1% + 0.4 44.0° + 1.3 3.8+ 26
2 0.9843 + 0.0001 46.5°4 + 3.2 1182+ 1.8 52.1% + 5.6 7.7+ 6.4
3 0.9842 + 0.0007 48.0° + 3.2 9.3%¢ + 1.1 55.07+ 7.3 10.2%¢ + 7.8
4 0.9865 + 0.0084 47.3%4 + 0.2 8.7°¢+ 0.6 55.3% + 4.5 10.2%¢ + 4.2

Mean =+ standard deviation with different letters within the same column are significantly different at p<0.05.

AF values were calculated by using the color parameters of SM4-0s at day zero as control values ( L*y, a*;, b*p).
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SM4-15s

Yeast and mold count (log CFU/mL)

Day of storage
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Figure 2 Effect of boiling-water blanching on (A) total plate count and (B) yeast and mold count of

grilled pumpkin during 4 days of storage at 4 + 0.5 oC. Means with the same letters (lowercase: without blanching

treatment; uppercase: with the blanching treatment) are not significantly different according to Duncan’s multiple

range test (p>0.05).
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