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Powdered Pumpkin Production and Its Utilization in Food Products

Jirapa Pongjanta' Somchai Jomdoungz Rattanapol Panomwan Na Ayutaya' Tippawan Manon' Siripoml(awedangI

Angkana Naunbc)onRuang| Ubonrat Phomphang: Roongtiwa Kongkum} Thirawat Thepjaikat“ Nattaya Srisuwor'

ABSTRACT 1 70 5 9 1

The objectives of this study were to investigate the method of powdered pumpkin production and
its utilization in food products. Pumpkins (Cucurbita moschata Decne. C. Pepo.Linn.) from LARTC were
used in the experiment. Different preparation and drying process of powdered pumpkin were studied as
followed: 1) crushed fresh pumpkin to be fine granule (CP) 2) soaked fresh pumpkin in 0.1% citric acid 15
min and then crushed to be fine granule (SPCC) 3) soaked fresh pumpkin in 250 ppm potassium
matabisulfide 10 mins and then crushed to be fine granule (SPKMSC) 4) blanched fresh pumpkin for 1
min and immediately soaked in tap water and crushed to be fine granule (BPSC) 5) crushed fresh pumpkin
and pressed at 100 bar (CPP) and 6) crushed fresh pumpkin and dried with double drum dryer (CPDD).
The first five treatments were dried in tray dryer at 65 °C. The production yield and physico-chemical were
analyzed. The study indicated that the SPKMSC treatment was the lowest drying time and production cost.
In addition, its physico-chemical quality was higher than other treatments. Due to its quality the SPKMSC
treatment was selected to study factors affecting on shelf-life of powdered pumpkin. Four treatments of
powdered pumpkin preparation : 1) soaked fresh pumpkin in 250 ppm potassium matabisulfide 10 mins
and then crushed to be fine granule (SPKMSC)  2) soaked fresh pumpkin in 250 ppm potassium
matabisulfide 10 mins and then crushed to be fine granule and pressed at 100 bar (SPKMSCP) 3) blanched
fresh pumpkin in boiling water for 2 mins and crushed to be fine granule (BPBC) 4) blanched fresh
pumpkin in boiling water for 2 mins and crushed to be fine granule and pressed at 100 bar (BPBCP) were
conducted. Four pumpkin preparations were dried in tray dryer at 65°C. for 8 hrs then ground and passed
through 80-mesh screen. The powdered pumpkin were packed in aluminum foil and kept at ambient for 5
months. The physico-chemical qualities of powdered pumpkin were analyzed every months. The study
revealed that the longer the storage time, the more decreased in the red (a*), yellow (b*) color value and
B-carotcne in powdered pumpkin. Meanwhile water activity and rancidity were increased gradually after 3
months of storage time. However, the study showed that the physico-chemical qualities of powdered
pumpkin that produce by SPKMSCP was less change when compared with other treatments. This

treatment was selected to study the effect of pumpkin varieties on powdered pumpkin quality.

‘ Rajamangkala Lanna University of Technology., Lampang Agricultural Research and Training center.

’ Faculty of Agro-industry , Chiangmai University

" Faculty of Food Technology, Rajamangkala Lanna University of Technology
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The physico-chemical properties of five pumpkin varieties; CM021, CM022, CM021/CM031
CMO007-13# and CMO004-3# from LARTC were analyzed. The study showed that the physicochemical
properties of pumpkin varieties were significantly different among varieties. Powdered Pumpkin made
from CMO021 pumpkin variety had the highest in quality and production yield. The production yield was
14.95 %. The proximate analysis were 8.53 % moisture content, 4.79 % protein, 1.41 % fat, 7.51 % ash,
3.01 % fiber, and 74.75 % carbohydrate. B-carotene content was 15.84 mg/ 100 gram samples.

The utilization of powdered pumpkin in Thai sweetmeats were studied. Five levels of powdered
pumpkin (0, 5, 10, 15, 20 and 25 %) were fortified in five types of Thai sweetmeat : ka-nom-chan, ka-nom-
tien, ka-nom-nam-dok-mai, ka-nom-pui-fai and ka-nom-pan-klib. Physicochemical properties and
organoleptic quality were analyzed. The selected formula was tested for consumer acceptance. The study
revealed that 15 % of fortified powdered pumpkin formed a balance formula and good quality for ka-nom-
chan, ka-nom-tien, ka-nom-nam-dok-mai and ka-nom-pan-klib. In addition, the 10 % of fortified powdered
pumpkin produced a good quality of ka-nom-pui-fai. Vitamin A content in Thai sweetmeats that added
with powdered pumpkin was increased 0.28 - 1.26% of Thai RDI and acceptance by panelists. The
consumer tests revealed that ka-nom-chan was in the first rank of preference which was 96 % acceptance,
and 88 % decided to buy the product.

Thai sweetmeat premixed flour, which added of powdered pumpkin was study. The 15 % of
powdered pumpkin added in ka-nom-chan, ka-nom-tien, ka-nom-nam-dok-mai and ka-nom-pan-klib, and
10% of powdered pumpkin added in ka-nom-pui-fai were selected to produce premixed flour. Two types
of package; aluminum foil and polyethylene were studied to determine the physico-chemical, sensory
evaluation and microbial changes during 8 weeks of storage time at room temperature. The study revealed
that the longer the storage time the more decreased the lightness (L*), yellowish (b*) color and B-carotene
in polyethylene more than in aluminum foil packaging. In contrast, the longer the storage time, the higher
the redness color (a*), rancidity which TBA value and water activity (a,) but not significantly difference
(P>0.05) between packaging type. The mean scores of total acceptance of Thai sweetmeats premixed flour
added pumpkin powder packed in aluminum foil were higher than polyethylene packaging. The products
were accepted by the taste panels at the level of "liked" to "liked very much" in total acceptance for 8
weeks of storage in both of packaging. There was not found microbial in the premixed flour ka-nom-chan,
ka-nom-nam-dok-mai, ka-nom-pui-fai, and ka-nom-pan-klib in both packaging at 0 and 8 weeks storage
times. Mean while yeast and mold were found at 1.70x10" and 3.80x10’ cfu/g in ka-nom-tien premixed
flour which packed in aluminum foil at 8 weeks of storage time. There were 4.40x10° and 3.10x10° cfu/g of

yeast and mold in ka-nom-tien premixed flour in PE packaging at 8 weeks of storage time.
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The utilization of powdered pumpkin in bakery products was studied. Five types of bakery
products were substituted by powdered pumpkin at 10, 20, 30, 40 and 50 %. Physicochemical progerties,
sensory evaluation and consumer test were investigated. The study revealed that 20 % of powdered
pumpkin substitution produced an optimum formula for butter cake and chiffon cake. Meanwhile only 10
% of powdered pumpkin substitution gave a balance formula and good physical properties for sandwich,
sweet bread, cookies and waffle which was accepted by the test panel and good physical properties. The
bakery products was accepted by the consumer group at the level of “liked moderately” to “liked very
much”. The 90 — 100 % of respondents were accepted and decided to buy the products. Chiffon cake
substituted with powdered pumpkin was a first preference and follow by butter cake, sandwich, cookies
and sweet bread, respectively. The bakery products consisted of 15.00 — 103.30 Hg RE of vitamin A (3.13-
12.92 % of Thai RDI for vitamin A intake per day).

The utilization of powdered pumpkin in frozen Shao Mai, frozen steamed bread, steamed cake and
instant cereal were studied. Physico-chemical properties, sensory evaluation and consumer test were
investigated. Ratio profile test was used to develop the basic formula of Shao Mai flour. Wheat flour in
those products formulae were substituted with powdered pumpkin (0, 5, 10, 15, 20 and 25 %) for the ideal
formulae. The study showed that 20 % powdered pumpkin substituted in the formula of Shoa Mai obtained
6.21 scores in total acceptance by panelist. Frozen pork-Shao Mai were then developed by using the 20 %
powdered pumpkin Shao Mai flour. Physico-chemical properties and sensory evaluation of frozen
pumpkin Shao mai were analyzed. The frozen pork Shao Mai consisted of 4.64 % protein, 9.80 % fat, 1.54
9% fiber, 4.35 % ash, 17.92 % carbohydrate and 0.29 mg/100 g of B-carotene. There were 93 % of

consumer groups accepted the products.

Frozen pumpkin steamed bread were studied Wheat flour in steamed bread products formulae were
substituted with powdered pumpkin (0, 5, 10, 15, 20 and 25 %) by the ideal formulae. Physico-chemical
properties and sensory evaluation were investigated. The result showed that the 5 % powdered pumpkin
had higher score in total acceptance by panelist than other levels but did not significant difference from
control (0 %). Frozen steamed bread with red bean filling was studied on physicochemical properties and
sensory evaluation. The frozen pumpkin steamed bread consisted of 1.36 % protein, 6.30 % fat, 1.55 %
fiber, 2.32 % ash, 51.26 % carbohydrate, 285.53 keal of total energy and 0.13 mg/100 g of B-carotene.

There were 100 % of respondents accepted and 88.6 % decided to buy the developed products.

The utilization of powdered pumpkin in steamed cake was studied. The pumpkin steamed cake
formula was developed by using ratio profile test. Physico-chemical properties and sensory evaluation of
the treatment were invesiigated. The study showed that the 20 % powdered pumpkin supplemented in the

formula obtained the highest score (7.22) in total acceptance. The pumpkin steamed cake consisted of 2.07
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% protein, 9.86 % fat, 0.28 % fiber, 1.27 % ash, 53.09 % carbohydrate, 270.53 kcal of total energy and
1.56 mg/100 g of B-carotene. There were 91.8 % of respondents accepted and 67.3 % decided to bu;/ the

products.

The utilization of powdered pumpkin in an instant cereal was studied. Corn flour in instant cereal
products formulae were substituted with powdered pumpkin (0, 10, 20, 30, and 40%). Physico-chemical
properties and sensory evaluation were investigated. The study revealed that 20 % of powdered pumpkin
substitution obtained the highest score in total acceptance by panelist. It had B-carotene 1.56 mg/100 g
samples. The instant pumpkin cereal consisted of 0.37 % protein, 2.99 % fat, 0.07 % fiber, 0.03 % ash,
92.62 % carbohydrate, and 398.80 kcal of total energy. There were 96.7 % of respondents accepted the

products.

Keyword : Powdered Pumpkin Production Utilization Food Products





