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ABSTRACT	

This	study	was	done	on	“development	and	quality	evaluation	of	pumpkin	powder	fortified	cookies”.	The	pumpkin	powder	was	
used	for	cookies	preparation.	It	was	incorporated	into	the	traditional	recipe	to	replace	wheat	flour	at	levels	of	10,	20,	30,	40	&	
50	in	preparation	of	cookies.	Result	of	sensory	(appearance,	color,	flavor,	texture,	taste	and	overall	acceptability)	evaluation	
revealed	that	the	70‐30%	addition	of	pumpkin	powder	has	higher	overall	acceptability,	taste,	texture	and	flavor	and	 it	was	
accepted	by	the	panelists.	However,	a	declining	trend	in	acceptability	was	observed	with	increasing	level	of	pumpkin	powder	
for	all	the	sensory	characteristics.	The	nutritional	value	of	the	cookies	(as	determined	through	nutrient	analysis	of	moisture,	
protein,	fat,	ash	and	fiber)	with	50‐50%	of	pumpkin	powder	fortified	fiber	cookies	was	higher	than	other	samples.		

Key	words:	Cookies,	fibre,	vitamin,	pumpkin	cookies,	bakery	products.	

	

1. INTRODUCTION	

Pumpkin	 is	 cultivated	 throughout	 the	 world	 for	 use	 as	
vegetable	 as	 well	 as	 medicine.	 It	 has	 been	 used	
traditionally	 as	 medicine	 in	 many	 countries	 such	 as	
China,	 Yugoslavia,	 Argentina,	 India,	 Mexico,	 Brazil	 and	
America.	Some	of	its	common	uses	in	most	countries	are	
for	diabetes	and	treating	internally	as	well	as	externally	
for	management	of	worms	and	parasites.	However,	 it	 is	
commonly	 consumed	 as	 vegetable.	 Pumpkin	 can	 be	
processed	 into	 flour	 which	 has	 a	 longer	 shelf‐life.	
Pumpkin	 flour	 is	 used	 because	 of	 its	 highly‐desirable	
flavour,	 sweetness	and	deep	yellow‐orange	color.	 It	has	
been	reported	to	be	used	to	supplement	cereal	flours	in	
bakery	 products,	 for	 soups,	 sauces,	 instant	 noodle	 and	
spice	 as	 well	 as	 a	 natural	 coloring	 agent	 in	 pasta	 and	
flour	 mixes.	 Pumpkin	 is	 rich	 in	 carotene,	 vitamins,	
minerals,	 pectin	 and	 dietary	 fiber	 .	 Hence,	
supplementation	 of	 PF	 would	 improve	 the	 nutritional	
quality	of	bread	(Ptitchkina	et	al.,	1998).	According	to	a	
study	 by	 (Ptitchkina	 et	 al.,	 1998),	 protein	 content	 of	
pumpkin	powder	was	 reported	 to	be	9%,	while	 (See	 et	
al.,	2007)	reported	that	it	to	be	9.65%.	These	figures	fall	
within	 the	 reported	 range	 of	 protein	 content	 in	 wheat	
flour	of	7%	to	15%,	reflected	the	potential	application	of	
Pumpkin	flour	to	be	used	as	substitution	for	wheat	flour	
or	 as	 wheat–pumpkin	 composite	 flour	 blend.	 (Cauvain	
and	 Young,	 2000)	 reported	 that	 fibrous	 material	 from	
sources	 other	 than	 wheat	 could	 be	 supplemented	 into	
bakery	 products	 to	 confer	 particular	 nutritional	 or	
sensory	properties.	According	to	(Ptitchkina	et	al.,	1998),	
pumpkin	 powder	 contains	 40%	 cellulose,	 4.3%	 hemi	
cellulose,	 and	 4.3%	 lignin,	 which	 are	 the	 main	
components	 of	 insoluble	 dietary	 fiber.	 Consumption	 of	
high‐fiber	diet	has	been	reported	to	be	protective	against	
2149	 Development	 of	 Higher	 Specific	 Education	
Programs	 in	 Egypt	 and	 the	 Arab	 World	 Faculty	 of	

Specific	 Education	 Mansoura	 University	 ‐	 Egypt	 April,	
13‐14,	 2011	 various	 health	 disorders	 such	 as	 diabetes	
mellitus,	 cardiovascular	 diseases,	 constipation,	
appendicitis,	hemorrhoids,	and	colon	cancer	(Mendeloff,	
1987).	Fiber	is	capable	of	buffering	the	pH	of	stomach	by	
binding	 to	 the	 excess	 acids	 produced	 by	 the	 digestive	
system,	aid	in	fecal	bulking,	and	also	intestinal	emptying	
(Vergara‐Valencia	 et	 al.,	 2006).	 Besides	 that,	 (Dreher	
1987)	 reported	 that	 fiber	 components	 can	give	 texture,	
gelling,	thickening,	stabilizing,	and	emulsifying	effects	on	
certain	 foods	 Ability	 of	 flour	 to	 retain	 water	 and	 oil	
improves	 the	mouthfeel	 of	 a	 food	 product	 and	 helps	 to	
reduce	 fat	 and	 moisture	 losses.	 Syneresis	 in	 food	
products	 is	 controlled	 by	 adding	 food	 ingredients	 with	
high	water	holding	capacity	(WHC)	(Grigelmo‐Miguel	et	
al.,	 1999).	Thus,	pumpkin	 could	be	processed	 into	 flour	
to	be	incorporated	in	baked	products	as	wheat–pumpkin	
composite	 flour	 blend	 for	 fiber	 enrichment	 and	 other	
functional	 purposes	 Sudha	 et	 al.	 (2007)	 reported	 that	
bakery	 products	 are	 varied	 by	 addition	 of	 value	 added	
ingredients.	Among	 the	added	 ingredients,	 dietary	 fibre	
has	gained	 tremendous	attention.	De	Escalada	Pla	et	al.	
(2007)	 reported	 that,	 fruits	 and	 vegetables	 are	
important	sources	of	dietary	 fibre,	although	the	content	
is	 not	 as	 high	 as	 in	 cereals.	 Fruits	 and	 vegetables	 have	
been	shown	to	have	high	content	of	soluble	dietary	fibre.	
Soluble	dietary	fibre	plays	an	important	role	in	lowering	
serum	 cholesterol	 and	 glucose	 level,	 while	 insoluble	
dietary	fibre	is	essential	in	maintaining	intestinal	health.	
Jun	et	al.	(2006)	reported	that	pumpkin	is	a	good	source	
of	 carotene,	 pectin,	 mineral	 salts,	 vitamins	 and	 other	
substances	that	are	beneficial	to	health.	These	facts	lead	
to	the	processing	of	pumpkin	into	various	food	products.	
Pumpkin	 is	high	 in	β‐carotene,	which	gives	 it	 yellow	or	
orange	 color.	 It	 is	 also	 high	 in	 carbohydrates	 and	
minerals.	 Beta‐carotene	 in	 plants	 that	 have	 a	 pleasant	
yellow‐orange	color	is	a	major	source	of	vitamin	A.	
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There	 is	 a	 growing	 awareness	 among	 the	 consumers	
regarding	 the	 constituents	 that	 Affect	 health	 both	
positively	 and	 negatively.	 The	 number	 of	 such	 health	
conscious	 consumers	 is	 fast	 increasing	 and	 so	 is	 the	
health	food	industry.	New	foods	with	new	health	claims	
are	flooding	the	market	to	meet	the	diverse	demands	of	
consumers.	 However,	 still	 there	 is	 ample	 scope	 to	
enhance	 the	 nutritional	 value	 of	 cookies	 both	
quantitatively	 and	 qualitatively	 using	 nutritious	 food	
ingredients.	 In	 this	 regard,	 there	 are	 several	 food	
ingredients	 with	 exceptional	 nutritional	 qualities	
because	 of	 their	 nutraceutical	 and	 /or	 nutritional	
components,	such	as			millets,	oil	seeds,	condiments	and	
other	novel	ingredients.	Value	addition	to	existing	foods	
with	 such	 ingredients	 benefits	 is	 a	 simple	 and	 feasible	
way	of	enhancing			nutritional	values	of	foods	and	in	turn	
the	health	(ballolli,	2010)	

1.1	OBJECTIVE	

1. To	develop	pumpkin	powder	fortified	cookies.	
2. To	 study	 the	 physic‐chemical	 and	 organoleptic	

properties	 of	 pumpkin	 fortified	 cookies	 during	
storage.	

3. To	 study	 the	 shelf	 life	 of	 pumpkin	 powder	 cookies	
during	storage.	
	

2. MATERIALS	AND	METHODS		

Fresh	 pumpkin	 was	 obtained	 from	 local	 market	 of	
Allahabad.	 The	 fresh	 pumpkin	 without	 any	 black	 spots	
was	scarce.	Refined	wheat	flour	was	obtained	from	local	
market	 of	 Allahabad.	 The	 flour	 was	 of	 creamy	 white	
color	 and	 free	 of	 bean	 fragments.	 Butter	 was	 used	 to	
replace	 hydrogenated	 vegetable	 oil	 for	 cookies	 making	
as	 a	 leavening	 agent,	 which	 was	 purchased	 in	 local	
market	 of	 Allahabad.	 Baking	 powder	 was	 purchased	
from	 local	 market	 of	 Allahabad.	 This	 was	 used	 as	 a	
leavening	agent.	Spray	dried	milk	powder	was	purchased	
from	 local	 market	 of	 Allahabad	 to	 provide	 desired	
moisture	 content.	 Salt	 and	 sugar	 was	 purchased	 from	
local	market	of	Allahabad.	Sugar	was	used	as	sweetener	
which	also	plays	an	important	role	in	caramalization.	

2.1	METHODS	

Pumpkins	will	be	cut	into	2×3	inches	pieces,	peeled	and	
soaked	 in	 0.1%	 citric	 acid	 solution	 for	 15	 min	 and	
drained.	The	pumpkin	pieces	will	 be	 chopped	and	 juice	
extracted	by	a	crusher	and	hydraulic	press.	The	pumpkin	
residue	will	 be	 transferred	 to	 a	 stainless	 steel	 tray	 and	
dried	in	a	tray	dryer	at	65ºC	for	8	h.	The	dried	pumpkin	
will	 be	 ground	 and	 sifted	 through	 an	80‐mesh	 sieve	by	
Cycrotex	sample	mill.						

	

Figure	1:	Flow	chart	for	pumpkin	powder	preparation	

	

Table	1:	Ingredients	for	pumpkin	powder	fortified	
cookies	

	

The	proportion	of	ingredient	in	standardized	formulas	of	
cookies	was	given	above	pumpkin	powder	at	10,	20,	30,	
40,	and	50	was	incorporated	in	the	standard	formula	for	
cookies	 with	 slight	 modification	 and	 standardized	
process.	 Pumpkin	 powder	 was	 mixed	 with	 half	 of	 the	
dough.	 Both	 the	 portion	 were	 rolled	 and	 placed	 over	
each	other	and	rolled	and	rolled	tightly.	The	rolled	dough	
was	 chilled	 for	 1	 hour	 (sweet	 cookies)	 sheet	 of	 3‐5mm	
thick	and	 round	pieces	of	0.7cm	were	 cut	 and	baked	at	
1600C‐1750C	for	25‐30	minute.	
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Figure	2:	Flow	chart	for	pumpkin	powder	cookies	
preparation	

2.1.1	 PHYSICO‐CHEMICAL	 ANALYSIS	 OF	 PUMPKIN	
POWDER	FORTIFIED	COOKIES		

Physico‐chemical	 analysis	 of	 pumpkin	 powder	 fortified	
cookies	 was	 analyzed	 for	 spread	 factor,	 volume	 and	
density	 by	 following	 the	 respective	 procedures	 (AACC,	
2000).	Spread	factor	(SF)	was	calculated	according	to	the	
following	 formula:	 SF	 =	 (W/T	 x	 CF)	 x	 10	Where;	 CF	 =	
correction	 factor	 (1.0	 in	 this	 case)	 Volume	 of	 cookies	
Volume	of	 cookies	 is	 defined	 as	 the	 area	 of	 the	 cookies	
multiplied	by	 thickness.	For	diameter	and	thickness,	six	
cookies	 were	 placed	 horizontally	 (edge	 to	 edge)	 and	
rotated	 at	 90°	 angle	 for	 reading,	 it	 was	 measured	 by	
Vernier	 caliper.	 Volume	 =	 d2	 x	 π	 x	 T/	 4	 Where,	 T	 =	
thickness	 of	 cookies	 (average)	 (cm);	 D	 =	 diameter	 of	
cookies	 (cm).	 Density	 of	 cookies	 After	 calculating	
volume,	 density	 of	 cookies	 was	 obtained	 by	 ratio	 of	
weight	of	volume.	Density	(g/cm3	)	=	Mass	of	volume	(g)	
/	volume	of	sample	(cm3	).	The	samples	were	analyzed	
for	moisture	 content	 by	 using	 standard	method	 (AOAC,	
1995)	 and	ash,	 fat,	protein,	 vitamin‐C	and	 fibre	 content	
were	 analyzed	 by	 using	 (Ranganna,	 1986).	 After	
preparing	cookies,	they	were	evaluated	for	color,	flavor,	
aroma,	taste,	after	taste	and	overall	acceptability	using	9‐
point	 Hedonic	 scale	 by	 a	 panel	 of	 8	 judges	 comprising	
professors	of	the	Food	Process	Engineering	Department.	
Data	 obtained	 from	 physicochemical	 analysis	 were	
subjected	 in	 terms	 of	 average	 scores	 for	 different	
attributes	and	analyzed	statistically.	Analysis	of	variance’	
(ANOVA)	 technique,	 one	 way	 classification,	 was	
performed	 using	 Fisher	 (1923)	 method	 to	 determine	
best	treatment.\	

3. RESULTS	AND	DISCUSSION	

The	 present	 research	work	 deals	with	 incorporation	 of	
pumpkin	 powder	 along	 with	 refined	 wheat	 flour	 to	

improve	nutritional	quality	of	cookies.	The	main	purpose	
for	 using	 the	 pumpkin	 powder	 is	 the	 nutritive	 value	 of	
pumpkin	 and	 to	 study	 their	 acceptability	 in	 bakery	
products.	The	cookie	prepared	from	pumpkin	powder	is	
complete	 package	 of	 nutrition.	 In	 order	 to	 evaluate	 the	
quality	and	acceptability	of	pumpkin	powder	cookies,	the	
chemical	analysis	as	well	as	organoleptic	evaluation	was	
followed	 in	 the	 present	 investigation.	 In	 this	 study,	we	
took	 four	 samples	 T0,	 as	 control	 in	 which	 only	 wheat	
flour	was	used	while	in	other	five	samples	named	T1,	T2,	
T3,	T4,	and	T5,	pumpkin	powder	was	added	as10,	20,	30,	
40,	&	50	respectively.		

3.1	 PHYSICO‐CHEMICAL	 ANALYSIS	 OF	 PUMPKIN	
POWDER	FORTIFIED	COOKIES		

There	 are	 different	 physical	 characteristics	 of	 cookies	
such	as	spread	ratio,	volume	and	density.	 In	 the	case	of	
pumpkin	 cookies	 spread	 ratio,	 volume	 and	density	was	
calculated	 including	 sample	T1,	 T2,	 T3,	 T4,	 and	T5	 and	
control	 sample	 (T0)	 (AACC,	 2000).	 The	 physical	
characteristics	of	cookies	prepared	replacing	wheat	flour	
with	0	to	50%	pumpkin	powder	is	presented	in	Figure	3.	
The	present	data	in	Table	2	indicate	reduction	of	spread	
ratio	of	cookies	was	attributed	to	better	binding	strength	
of	pumpkin	powder	protein,	also	resulting	in	increase	of	
thickness.	The	average	spread	ratio	of	different	samples,	
T1,	 T2,	 T3,	 T4	 and	T5	of	 pumpkin	powder	 cookies	was	
found	 to	 be	 5.01,	 4.95,	 4.95,	 4.94,	 4.85	 and	 4.80	
respectively.	It	shows	that	the	spread	ratio	of	the	cookies	
was	 decreased	 significantly	 with	 increasing	 level	 of	
pumpkin	powder	flour.	The	results	showed	that	increase	
in	 level	 of	 pumpkin	 powder	 flour	 resulted	 in	 linear	
decrease	 of	 spread	 ratio	 Other	 research	 workers	 also	
reported	 reduction	 in	 spread	 ratio	 when	 soy	 flour	 and	
fenugreek	flours	were	substituted	for	wheat	flour	(Singh	
et	 al.,	 1996;	 Hooda	 and	 Jood,	 2005).	 Reduced	 spread	
ratios	 of	 pumpkin	 powder	 fortified	 cookies	 were	
attributed	to	the	composite	 flours	 form	aggregates	with	
increased	 number	 of	 hydrophilic	 sites	 available	
competing	 for	 limited	 free	 water	 in	 cookies	 dough	
(McWatters,	 1978).	 The	 average	 volume	 of	 different	
samples	T0,	T1,	T2,	T3,	T4,	and	T5	of	pumpkin	powder	
cookies	was	found	to	be	24.13,	23.94,	23.78,	23.42,	23.25	
and	22.93	cm3,	respectively.	The	decrease	in	the	volume	
of	the	pumpkin	powder	is	due	to	decrease	in	the	mass	of	
the	cookies	prepared,	the	mass	decreases	due	to	the	loss	
of	protein,	 fat	and	other	nutrient	content	of	 the	sample.	
There	 was	 also	 a	 decrease	 in	 the	 volume	 during	
incorporation	 of	 pumpkin	 is	 due	 to	 decrease	 in	 the	
spread	ratio	because	they	are	interrelated	to	each	other	
as	 spread	 ratio	 is	 decreasing	 the	 volume	which	 is	 also	
decreasing.	 Likewise,	 the	 same	 result	 was	 obtained	 by	
Rufeng	 et	 al.	 (1995)	 in	 defatted	 soy	 flour.	 The	 average	
density	of	different	samples	T0,	T1,	T2,	T3,	T4	and	T5	of	
pumpkin	 powder	 cookies	 was	 found	 to	 be	 0.40,	 0.45,	
0.46,	 0.51,	 0.53	 and	 0.56	 g/cm3,	 respectively.	 The	
increase	 in	 the	 density	 is	 due	 to	 the	 increase	 in	 the	
pumpkin	 powder	 in	 the	 cookies	 because	 pumpkin	
powder	has	the	fat	retaining	capacity	during	baking	and	
it	 decrease	 during	 the	 storage	 because	 fat,	 protein	 and	
vitamins	 present	 in	 the	 cookies	 are	 loss	 during	 the	
storage.	 Likewise	 the	 same	 result	 was	 obtained	 by	
Rufeng	et	al.	(1995)	in	defatted	soy	flour.	
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Table	2:	Effect	of	different	treatments	on	physical	
analysis	of	pumpkin	powder	fortified	cookies	

	

	

Figure	3:	Effect	of	different	treatments	on	physical	
analysis	of	pumpkin	powder	fortified	cookies.	

Chemical	 analysis	 of	 pumpkin	 powder	 fortified	 cookies	
was	calculated	on	the	basis	of	moisture,	ash,	fat,	protein,	
vitamin‐C	and	fibre	content.	The	data	presented	in	Table	
3	 indicate	 that	 the	 average	 ash	 content	 of	 different	
samples,	T0,	T1,	T2,	T3,	T4,	and	T5	of	pumpkin	powder	
cookies	was	 found	 to	be	1.57,	1.65,	1.75,	1.83,	1.84	and	
1.85%,	 respectively.	 The	 ash	 content	 in	 food	 stuff	 not	
necessarily	accounts	for	exactly	the	same	composition	as	
the	 mineral	 matter	 present	 in	 the	 original	 food,	 there	
may	 be	 some	 losses	 due	 to	 volatilization	 or	 some	
interaction	 between	 the	 constituents.	 Anjum	 et	 al.	
(2003)	reported	non‐significant	effect	of	storage	on	ash	
content	 of	 wheat	 flour	 samplesl.	 Therefore,	 it	 can	 be	
concluded	that	significant	effect	of	ash	content	of	sample	
T0,	 T1,	 T2,	 T3,	 T4,	 and	 T5	 were	 observed.	 The	 data	
presented	 in	Table	3	 indicate	that	the	average	moisture	
content	of	different	samples	T0,	T1,	T2,	T3,	T4,	and	T5	of	
pumpkin	 powder	 cookies	 was	 found	 to	 be	 2.44,	 2.90,	
3.25,	 3.33,	 3.41	 and	 3.49%,	 respectively.	 The	 moisture	
content	 of	 cookies	 increased	 linearly	 with	 increase	 in	
concentration	of	oat	flour,	this	is	attributed	to	high	water	
binding	 capacity	 of	 pumpkin	 powder	 which	 retained	
higher	 moisture	 content	 in	 the	 ultimate	 products.	
Therefore,	 it	 can	 be	 concluded	 that	 significant	 effect	 of	
moisture	 content	 of	 sample	 T0,	 T1,	 T2,	 T3,	 T4,	 and	 T5	
were	 observed.	 The	 results	 for	moisture	 content	 of	 the	
cookies	 was	 similar	 to	 the	 results	 obtained	 by	 other	
researchers	 who	 incorporated	 Potato	 flour	 in	
preparation	 of	 the	 cookies	 and	 increased	 moisture	
content	 of	 product	 of	 the	 potato	 flour	 also	 increased	
(Mishra	and	Kalpana,	2003).	The	data	presented	in	Table	
3	 indicate	 that	 the	 average	 protein	 content	 of	 different	
samples	T0,	T1,	T2,	T3,	T4,	and	T5	of	pumpkin	powder	
cookies	was	 found	 to	be	8.10,	8.41,	8.67,	8.86,	9.41	and	
9.45%,	 respectively.	 Protein	 content	 justifies	 the	
suitability	 of	 incorporating	 pumpkin	 powder	 in	making	
nutritionally	 enhanced	 cookies.	 The	 protein	 content	 of	
the	cookies	was	found	to	increase	linearly	with	increase	

in	 the	 pumpkin	 powder	 because	 the	 pumpkin	 powder	
contains	 good	 amount	 of	 protein	 content	 (6%).	
Therefore,	 it	 can	 be	 concluded	 that	 significant	 effect	 of	
protein	content	of	sample	T0,	T1,	T2,	T3,	T4	and	T5	were	
observed.	The	results	obtained	on	the	protein	content	of	
the	 soya	 cookies	 are	 similar;	 other	 researchers	
incorporate	 legumes	 in	 the	 cassava	 based	 composite	
flour	 (Padmaja	 and	 Jisha,	 2005).	 The	 data	 presented	 in	
Table	3	indicate	that	the	average	fat	content	of	different	
samples	T0,	T1,	T2,	T3,	T4,	and	T5	of	pumpkin	powder	
cookies	was	found	to	be	22.75,	22.90,	23.09,	23.10,	23.30	
and	 23.38%,	 respectively.	 The	 results	 in	 the	 present	
study	showed	that	there	was	a	significant	decrease	in	the	
fat	 content	 of	 pumpkin	 powder	 cookies	 during	 storage.	
Table	 3	 indicates	 the	 increase	 in	 fat	 content	 on	
incorporation	 of	 pumpkin	 powder	 because	 pumpkin	
powder	 contains	 1.2%	 fat,	 but	 there	 is	 decrease	 in	 fat	
content	 in	 cookies	 which	 may	 be	 attributed	 to	 the	
development	 of	 rancidity.	 The	 fat	 deterioration	 during	
storage	may	 be	 due	 to	 activity	 of	 lipase	 enzyme	which	
split	 off	 the	 fat	 into	 free	 fatty	 acids	 and	 glycerol	 in	 the	
presence	 of	 catalyst	 like	 moisture,	 light	 and	 heat	 and	
there	is	an	increase	in	the	fat	content	during	the	storage	
which	is	due	to	fat	retaining	capacity	of	pumpkin	powder	
during	 baking.	 Therefore,	 it	 can	 be	 concluded	 that	
significant	effect	of	fat	content	of	sample	T0,	T1,	T2,	T3,	
T4	 and	 T5	 were	 observed	 with	 an	 increase	 in	 the	 fat	
content	 of	 cookies	 by	 Tyagi	 et	 al.	 (2006)	was	 reported	
and	 explained	 to	 be	 largely	 due	 to	 the	 incorporation	of	
defatted	 mustard	 flour.	 The	 data	 presented	 in	 Table	 3	
indicate	 that	 the	 average	 vitamin	C	 content	 of	 different	
samples	 T0,	 T1,	 T2,	 T3,	 T4	 and	T5	of	 pumpkin	 powder	
cookies	was	found	to	be	7.68	mg/100	g,	13.05	mg/100	g,	
14.24	mg/100	g,	14.69	mg/100	g,	14.69	mg/100	g,	14.89	
mg/100	 g,	 15.37	 mg/100	 g,	 respectively.	 There	 is	 a	
significant	 increase	 in	 vitamin	 C	 content	 during	
incorporation	 of	 pumpkin	 powder	 because	 pumpkin	
powder	 has	 sufficient	 amount	 of	 vitamin	 C.	 There	
decrease	 in	 the	 vitamin	 C	 was	 found	 during	 storage	
because	vitamin	C	is	sensitive	to	heat,	light	and	air	due	to	
which	 ascorbic	 acid	 gets	 reduced	 during	 the	 testing	
period.	Some	of	the	ascorbic	acid	is	also	lost	due	to	high	
baking	 temperature	 provided	 to	 the	 cookies	 (175°C).	
Therefore,	 it	 can	 be	 concluded	 that	 significant	 effect	 of	
vitamin	C	 content	 of	 sample	T0,	 T1,	 T2,	 T3,	 T4,	 and	T5	
were	 observed.	 The	 similar	 change	 was	 reported	 by	
Youssef	 et	 al.	 (2012)	 for	 fortified	 wheat	 biscuits	 with	
citrus	 peels	 powders.	 The	 data	 presented	 in	 Table	 3	
indicate	 that	 the	 average	 fibre	 content	 of	 different	
samples	 T0,	 T1,	 T2,	 T3,	 T4	 and	T5	of	 pumpkin	 powder	
cookies	was	 found	 to	be	0.86,	1.39,	2.59,	3.04,	3.12	and	
3.34%,	 respectively.	 The	 mean	 fibre	 content	 of	 the	
cookies	 increased	 with	 the	 increase	 in	 amount	 of	 the	
pumpkin	 powder.	 Therefore,	 it	 can	 be	 concluded	 that	
significant	 effect	 of	 fiber	 content	 of	 sample	 T0,	 T1,	 T2,	
T3,	 T4	 and	 T5	 were	 observed.	 This	 result	 is	 in	 the	
agreement	 with	 the	 reported	 by	 Arvind	 and	 Lorentz	
(1999),	where	the	pumpkin	powder	has	high	amount	of	
fibre.	 As	 compared	 to	 the	 research	 which	 incorporates	
pineapple	pomace	powder	in	the	cookies	by	Inyang	and	
Wayo	(2005),	mean	fibre	content	of	control	cookies	was	
0.846%.	 A	 slight	 decrease	 or	 variation	 in	 the	 fibre	
content	 of	 the	 cookies	 was	 because	 of	 pectin,	 starch,	
cellulose	and	other	carbohydrates	denature	after	a	 long	
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storage,	decrease	 in	the	 fibre	content	was	also	reported	
by	Nassar	et	al.	(2008).	

Table	3:	Effect	of	different	treatments	on	chemical	
analysis	of	pumpkin	powder	fortified	cookies	

	

	

Figure	4:	Effect	of	different	treatments	on	chemical	
analysis	of	pumpkin	powder	fortified	cookies	

4. CONCLUSION	

The	 present	 investigation	 was	 carried	 with	 the	
development	 of	 pumpkin	 powder	 in	 the	 preparation	 of	
pumpkin	powder	fortified	cookies.	This	is	a	good	source	
of	dietary	fibre	and,	six	treatments	were	used	(controlled	
sample10,	 20,	 30,	 40	 &	 50)	 of	 pumpkin	 powder.	 The	
cookies	containing	30%	pumpkin	powder	were	found	to	
be	satisfactory	after	testing	physio‐chemical	analysis	like	
ash,	 moisture,	 fat,	 protein,	 fibre,	 vitamin	 C	 and	
depending	 on	 different	 sensory	 attributes	 like	 color,	
texture,	 taste,	 flavor	 and	 overall	 acceptability	 during	
shelf	 life	 study	 in	 comparison	 with	 10,	 20,	 30,	 40,	 and	
50%	 pumpkin	 powder	 cookies	 which	 was	 found	
significantly	 different	 in	 their	 physicochemical	 and	
organoleptic	characteristics	change	 for	a	storage	period	
of	28	days	self‐life	study.	There	was	significant	variation	
in	 these	 10,	 20,	 30,	 40,	 and	 50%	 treatment	 but	 50%	
sample	was	 found	 to	be	more	 satisfactory	 as	 compared	
to	 sample	 10,	 20,	 30,	 and	 40%	 in	 the	 case	 of	 fibre	
content.	
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