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Beta-carotene Content Evaluation of F, Hybrid Pumpkins for Processing
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Abstract

Pumpkin (Cucurbita moschata) is a high beta-carotene vegetable. Pumpkin can be processed such as
pumpkin flour and frozen pumpkin. In Thailand, there are rarely conducted researches of pumpkin for processing.
Ten pumpkin lines that were seven F, hybrids and three open pollinated lines evaluated in flesh qualities and beta-
carotene content. The result showed that flesh, pumpkin flour, and frozen pumpkin had beta-carotene content
from 0.231-1.101, 0.133-0.759 and 0.097-0.925 mg/100 g FW, respectively. From ten lines, six pumpkin lines had
high beta-carotene ranging from 0.779-1.101 mg/100 g FW. The KPS-104 line was the highest beta-carotene with
1.101 mg/100 g FW and it had the highest beta-carotene in frozen pumpkin with 0.925 mg/100 g FW after it was
frozen for six months. Therefore, KPS-104 line was good for frozen pumpkin. KAN1/007-14 line had beta-carotene
in 0.791 mg/100 g FW and there was not different compared with pumpkin flour as 0.670 mg/100 g FW.
KAN1/007-14 line was the highest pumpkin flour yield 22.47% compared with flesh pumpkin and it was

appropriate for pumpkin flour processing.
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Figure 1 Morphology of 10 pumpkin lines - F, hybrid lines: KPS-101 (a), KPS-104 (b), KPS-W13 (c), KAN1/CM1
(d), KAN1/CM2 (e), KAN1/007-14 (f), KAN1/KPS-10R (g), open pollinated lines: F,CH-SA-1-3-9/10 (h),
KAN1 (i), CM1 (j).
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PITURNAT AaUNLERlAeAE 29.81 fiaduums Tneaneug KAN1/007-14 Sesinfigaite 22.36 adwns
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dlerhmsdauefifusbwinuiuazefifumuouds wudn wsiazaneRUgHA AN sNgTuatneilitd Aty
neana  lnaaneiug CM1 ﬁmm'ﬁimﬂmiéﬁum’ﬁmﬁﬂLLﬁ\‘iLLmLﬂfaﬂ%uﬁmLLﬂqﬁﬁﬁ'zﬁqm felfn 1240 uaz 12.42
wWedldusl mNasy wazaneWiug KAN1/007-14 ﬁﬂ"}Lfﬂ?:lﬂmfaﬂ%um’ﬁmﬁﬂuﬁqLL@xLﬂ@i’Lium’mmﬂqqﬁqm Sadlen
22.18 uay 22.47 wlafidus muandL (Table 1)
nussugualsivluiiannmes wennes uazinnasudude

ynstssdiuFunnansuiualsiufaesuins g Tnamsiieinnesnduazdaaudaanilatndon
ansaria acetone : hexane (2 : 3) IneLnaziEnAfEFIasTY WathAganAuuasn AWM IR LATs-
fuzasinnesms 10 aneug wudn Annesgnuaniliunnansuiualsnugeandniuguans Tnaaneiug KPS-104
uaz KPS-W13 Rsrnmannuinunlsfiugeiian eiianidu 1.101 uas 0.958 Radniusatnminaa 100 N3 amansu
P09A9N AB ANEWUE KPS-101, KANT/KPS-10R, KAN1/007-14, KANT/CM2 uay KANT/CM1 HAnwiniu 0.809,
0.801, 0.791, 0.779 uax 0.478 AaANSHAELWIINAA 100 SN AW muﬁﬂwmﬁuﬁ:mmuLﬂmqnﬁmﬂuﬂ@juﬁﬁ
Bannananufualafiuszdiihunansiies A @1eiug KANT, F.CH-SA-1-3-9/10 waz CM1 TaadlAwiniu 0.463,
0.330 uaz 0.231 faaniusieriwiings 100 nfu AuMAL wazAaazTasBINMaLAuATsTiuT 10 anewug
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raunahilerinmedldududs "memiﬂiwmuﬂ?mmmwmmLm‘lliwuimufaﬁnmwmﬂu@ﬂmemﬁﬂwm
#a 10 iy Tananawus KPS-104 Hiliunmuanawdualsiiugeiign A 0.950 fadnsusetviinan 100 nu
??J\‘l@\mﬁﬂ‘ﬂ’&’]‘&lwuﬁ KPS-W13, KAN1/KPS-10R, KAN1/007-14 4KAN1/CM2 waz KPS-101 fA1winriu 0.830, 0.797,
0.789, 0.751 uaz 0.722 fRa@niusetnviingn 100 niu ANdAL dauinmesiiitinnaansiudualsusay
Uhunanaiiesn He KANT/CM1, KANT F,CH-SA-1-3-0/10 uaz CM1 TaefiAnwiniu 0.546, 0.491, 0.325 uaz 0.227
faanusievmingn 100 nfu AuAAL LL@:LﬁﬂﬁﬂwmﬁuLﬂuqnLﬁﬁﬁrﬁhmﬁlﬂ 0.619 faaniusiermingn 100 N3
(Table 2)
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Table 1 Flesh color (L* a* b*), flesh firmness, flesh thickness, total soluble solid (TSS), dry weight percentage and

flour percentage of 10 pumpkin lines.

Flesh color Flesh Flesh (TSS) Dry weight Flour
Line firmness thickness _ . percentage percentage
L* a* b* Hue Chroma ) (°Brix)

(kglcm?)  (mm) (%) (%)

KPS-101 64.9° 215%° 795" 748" 823" 127° 34.84% 97 1352°°  14.20%
KPS-104 50.00 236° 727° 720 76.5° 1.32°  27.14°° 11.1°  13.98™° 14.67°"
KPS-W13 61.8%" 14.1° 755% 79.4° 76.8° 1.72° 32.62° 96 17.95° 18.00%
KAN1/CM1 66.9° 13.6° 836° 80.8™ 84.6° 078 3218 85" 16.29™  16.11°
KAN1/CM2 66.6° 18.6° 827" 77.4% 848 054° 2532 99°° 16.88™ 18.85°
KAN1/007-14 64.7°° 21.2% 78.9° 750 81.7* 057° 2236° 10.7° 22.18° 22.47°

KAN1/KPS-10R  65.6% 20.6™ 82.6™° 76.0° 851° 0.50° 29.28° 92* 17.18° 18.46°
F.CH-SA-1-3-9/10 70.9®° 11.3° 78.3° 818™ 792 060° 40.00° 94 1293*°  14.92°°

KAN1 71.4%° 10.3° 83.8° 83.0° 8447 176° 2251° 85" 1599°°  17.19™
CM1 73.9° 49  76.8% 86.3° 77.0° 050° 2934 7.7° 12.40° 12.42°
Mean 671 155 797 794 814 089 2981 93 15.86 16.72
Ftest - - - - - ox - - ox -
CV (%) 408 1573 301 230 283 868 1155 912 13.75 13.40
LSD 331 294 290 220 279 009 416  1.03 2.64 2.71

Values in a column followed by different letters differ significantly at the 5% level of probability,
** highly statistic significant confidence level of 99%.

Uannsanswdualsiiulumsinnesia 10 Aneug W41 anewig KPS-104 ﬁﬂ?mmmamﬁ’nm%ﬁuqaﬁqm
daiien 0.750 fladniusermingn 100 i 709A9NARANENUE  KAN1/007-14, KPS-W13, KAN1/KPS-10R,
KANT/CM2, KPS-101, KAN1/CM1, KAN1, F.CH-SA-1-3-9/10 uwaz CM1 defhfanmuanaisualsfiveluszs
hunanafiesn TaefiAwinfu 0.670, 0.641, 0.563, 0.557, 0.405, 0.310, 0.307, 0.194 Uaz 0.133 RaANnIusiatWIN
4 100 N MUY uazsainnesiidiade 0.433 fiadniusatinuinags 100 N3y (Table 2) @913 N10IA LA LA-
ituluinnesiiiunsududiafiuna 6 iWewsesis 10 ANERUE WUGNANeEUE KPS-104 H1iBunauansiusualan
qq‘ﬁqm fefiAnuiniy 0.925 fadnsusetiingn 100 N5 sesawndiBsnniansiudualsilusziuunansiisi
Aa maﬁuﬁ: KPS-W13, KPS-101, KAN1/KPS-10R, KAN1/007-14, KAN1/CM2, KAN1, KAN1/CM1, F.CH-5A-1-3-9/10
uay CM1 TneifiAnwindiu 0.680, 0.651, 0.603, 0.589, 0.461, 0.349, 0.291, 0.142 UAx 0.097 Aa@niuserMLnAR 100
N3 ANENAL uas BN s e lsluinneautudediAeas 0.447 TaAnsusetnuTnan 100 N3N (Table 2)
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Table 2 Beta-carotene content in standard preparation method, diced pumpkin, pumpkin powder and frozen

pumpkin of 10 pumpkin lines.

Beta-carotene content (mg/100 g of fresh weight) Paired samples t-test
. Standard Diced
Lines an atr Diced Pumpkin Frozen Standard Standard ce
reparation VS.
prep pumpkin powder pumpkin vs. diced vs. powder
method frozen
KPS-101 0.809" 0.722° 0.405% 0.651° NS * NS
KPS-104 1.101° 0.950° 0.759° 0.925° NS NS NS
KPS-W13 0.958% 0.830"  0.641% 0.680° NS * NS
KAN1/CM1 0.478° 0.546° 0.310% 0.291° NS * **
KAN1/CM2 0.779° 0.751° 0.557%° 0.461°% NS ** **
KAN1/007-14 0.791% 0.789° 0.670% 0.589" NS NS *x
KAN1/KPS-10R 0.801" 0.797° 0.563° 0.603° NS * *
F.CH-SA-1-3-9/10  0.330 0.325°  0.194° 0.142' NS . *
KAN 0.463° 0.491¢ 0.307% 0.349% NS * NS
CM1 0.231° 0.227° 0.133 0.097 NS ** **
Mean 0.644 0.619 0.433 0.447
F_test *% * % K% *%
CV (%) 19.64 10.22 23.07 20.02
LSD 0.15 0.08 0.12 0.11

Values in a column followed by different letters differ significantly at the 5% level of probability, NS: none statistic significant,
* statistic significant confidence level of 95%, ** highly statistic significant confidence level of 99%.
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Psunuaswsualsnuluieinnesiudugnisiniuinnesududs  wudn  Annesdaulundliiunmansusualsiu
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ﬁhauﬁ'uﬁ'uémmqmmwwaﬂnwm
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waziA AN usEs I AT e susuaTsny - Tupe  AnnesnililleAmaesduasidsuiniansiusiuwalsnug
AUANR b* HAMNANRUSITIUINALAY chroma i IR ANNENRUSAULS I auan s walsny anwauziilainnes
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Table 3 Correlations of flesh color (L* a* b*), flesh firmness, flesh thickness, total soluble solid (TSS), dry weight

percentage, flour percentage and beta-carotene content.

Flesh Flesh % Dry % Beta-carotene content
a* b* Hue Chroma . TSS .

firmness  thickness weight Flour Standard Diced Powder Frozen
L* -0675 0233 0.708 0.037 0.069 0.069 -0.535 -0.341 -0.304-0.834 ** -0.842 -0.800 -0.835
a* 0.010 -0992 0292 -0.112 -0.112 0528 0279 0337 0.712 0819 0.705 0.787
b* 0106 0958 -0.184 -0.184  -0.074 0285 0.375 -0.140 -0.021 -0.080 -0.201
Hue -0.179  -0.034 0.087 -0.541 -0.245-0.291-0.729* -0.820 -0.714 -0.815
Chroma -0.123 -0.217 0.077 0.346 0448 0.062 0.205 0.121 0.030
Flesh firmness -0.087 0.118 0.023 -0.024 0.307 0.252 0.173 0.377
Flesh thickness -0.197 -0428 -0422 -0.259 -0.295 -0.392 -0.243
TSS 0452 0569 0.725 0651 0.700 0.627
% Dry weight 0911 0457 0542 0620 0411
% Flour 0475 0541 0646 0403
Beta-carotene 0.955 0918 0.931

content (standard) > > o
Beta-carotene 0795 0914

content (diced) > *
Beta-carotene 0.878

content (powder) *
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