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NOTE 

Enhancing �-Carotene Content in Asian Noodles  
by Adding Pumpkin Powder 
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 ABSTRACT Cereal Chem. 79(4):593–595 

The influence of ripened pumpkin powder on the characteristics and 
qualities of noodles was investigated. Varying amounts of pumpkin powder 
levels (0, 2.5, 5.0, and 10%) were added in making instant fried noodles. 
These four samples were then evaluated for �-carotene content, physical 
dough properties, color, cooking properties, and sensory characteristics. 
Adding more pumpkin powder increased the level of �-carotene in the 
noodles. Amylograph maximum viscosity and temperature and farinograph 
water absorption and stability decreased as the amount of pumpkin powder 

increased. Noodles made with more pumpkin powder had a more yellow 
color than those with less pumpkin powder. Cooked weight and volume 
were increased by 37 and 59%, respectively, when 5.0% pumpkin powder 
was added to the flour sample. Gumminess was lowest in the noodles with 
5.0% pumpkin powder, while chewiness and hardness were lowest in the 
noodles with 10.0% pumpkin. Noodles with 5.0% pumpkin powder were 
the most favorable in appearance, taste, texture, and acceptability among 
the four samples.��

 
Wheat is a major component of most diets of the world. Through-

out the centuries, wheat has been used in a variety of human foods 
such as breads, cakes, crackers, pasta, and noodles. In Asian countries, 
almost half of the wheat flour used is consumed as noodles. Asian 
noodles are generally made from dough of hard or soft wheat flour 
that is rolled into sheets and cut into thin strips. Asian noodles can 
also be prepared from rice or buckwheat flour, or from starches such 
as rice, corn, wheat, mung beans, or tapioca (Miskelly 1993; Yeh and 
Shiau 1999). Asian noodles can be sold raw (uncooked), wet (pre-
cooked), dry, or instant fried. Qualities of Asian noodles such as 
color, cooking properties, texture, and taste are important factors 
affecting consumer acceptance (Moss 1971; Nagao et al 1977; Oh et 
al 1985; Preston et al 1986; Rho et al 1988; Toyokawa et al 1989; 
Crosbie 1991; Konik et al 1992). In recent years, as incomes have 
increased, noodle products fortified with various nutrients have 
become one of the important commodities in the Asian food market. 

Carotenoids, including �-carotene, have been thought to act as 
free antioxidants or free radical traps and thus may play an impor-
tant role in cancer prevention (Beecher and Khachik 1984; Ziegler 
1989; Byers and Perry 1992; Woodall et al 1997). �-Carotene is an 
important source of vitamin A and is found in a large variety of fruits 
and vegetables such as apricots, broccoli, beet greens, cantaloupe, 
carrots, grapefruit, pumpkin, spinach, squash, and sweet potato 
(Bureau and Bushway 1986; Tee and Lim 1991). Wheat and other 
grains contain a limited amount of naturally occurring �-carotene. 
Thus, synthetic �-carotene has been used for providing color and 
vitamin A in a variety of bakery products including sweet rolls, 
Danish pastries, frozen waffles, bagels, soft cookies, and snack foods 
(Gordon et al 1985; Heinonen et al 1989). Although pumpkin is a 
good vegetable source of �-carotene and is served on its own, it 
has not yet been added to noodle products. This study assessed the 
effect that pumpkin powder added to noodle products had on 
various characteristics of noodles.  

MATERIALS AND METHODS 
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Preparation of Noodles 
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at low speed. The dough was then allowed to rest in a polypropylene�
bag at room temperature for 15 min to distribute the water uniformly�
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The cooking properties of noodles were evaluated by a method 
similar to that described by Park et al (1997). These evaluations of 
cooking properties were all done in duplicate. Texture profile 
analysis (TPA) parameters of cooked instant fried noodles were 

made on a texture analyzer (TA-XT2, Stable Microsystems �:	���	���
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Sensory Evaluation 
Ten highly trained panelists from the Department of Food Science 

and Technology at Konkuk University in Seoul, Korea, evaluated the 
cooked noodles for appearance, flavor, taste, texture, and overall 
acceptability. Noodle samples for the sensory test were prepared as 
for the texture measurement. Preference scores of each noodle 
sample were rated on a scale from 1 (very poor) to 5 (very good).  

Statistical Analysis 
The general linear model (GLM) procedure of the SAS program 

(SAS Institute, Cary NC) was used to perform analyses of variance 
(ANOVA) to assess data variability. The least significant difference 
(LSD) test was performed to determine statistical differences between 
means when the analysis of variance indicated significant differ-
ences in means (P < 0.05). 

RESULTS AND DISCUSSION 
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added pumpkin powder had the lowest pasting properties. The same�
initial pasting temperature (53.5�C) was found in all flour samples�
�ith added pumpkin powder, which was higher than the sample with 
no added pumpkin powder (100% flour sample). As the amount� 
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pumpkin powder increased in the flour, water absorption and sta-
bility decreased; dough development time and weakness increased��
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TABLE I  
Means of Proximate Composition, Pasting Properties  

and Farinograph Measurements 

 % Pumpkin Power Added  

Quality Parametera 0 2.5 5.0 10 

Proximate composition     

Protein (%) 8.79 8.85 8.63 8.03 
Oil (%) 22.9 20.1 19.4 18.9 
Ash (%) 0.50 0.59 0.61 0.68 

Pasting properties     

Initial pasting temperature (�C) 52.0 53.5 53.5 53.5 
Peak viscosity (BU) 820 636 462 462 
Pasting temperature (�C) 86 86 85.6 82.9 
Farinograph measurements     
Water absorption (%) 58.5 58.0 57.3 57.0 
Development time (min) 1.9 2.5 2.8 3.3 
Stability (min) 8.5 6.8 6.2 5.4 
Weakness (BU) 60 90 110 130 

a Expressed on a 14% moisture basis.  

TABLE II  
Measurements of �-Carotene Content, Color, Cooking Characteristics, Texture Profile Analysis,  

and Sensory Evaluation for Instant Fried Noodles 

 % Pumpkin Powder Added  

Variablea 0 2.5 5.0 10 

�-Carotene (mg/100 g)b ndc 0.72 2.35 5.52 
Chromameter value     

L 84.9a 83.1b 83.2b 78.3c 
a –1.9b –2.3c –2.4d 0.6a 
b 14.5d 20.5c 22.1b 24.5a 

Cooking quality characteristics     
Weight gain (%) 101c 118b 147a 115c 
Volume gain (%) 120c 151b 168a 148b 
Cooking loss (%) 5.0a 5.2a 3.2b 5.2a 

Texture profile analysis     
Springiness (mm) 0.04a 0.05a 0.05a 0.05a 
Gumminess (N) 1570a 1760a 1367b 1439b 
Cohesiveness ratio 0.7a 0.7a 0.6a 0.7a 
Hardness (N) 2407a 2670a 2273b 2091b 
Chewiness (N � mm) 67.4a 86.3a 61.7a 70.1a 

Sensory evaluation score     
Appearance 2.8b 3.3b 4.3a 3.5b 
Flavor 3.2b 3.6a 3.9a 3.8a 
Taste 2.7c 3.3b 4.2a 3.3b 
Texture 3.1b 3.5b 4.2a 3.7b 
Acceptability 3.0b 3.6b 4.6a 3.7b 

a Values followed by the same letter in the same row are not significantly different (P < 0.05). 
b Expressed on a dry basis. 
c Not detectable. 
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10% added pumpkin powder was highest among the noodle samples��
Noodle color became greener as more pumpkin powder was added �
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Generally speaking, high weight and volume gains and low cook-
ing loss would be desirable characteristics for high quality Asian 
noodles. Flour noodles with added pumpkin powder had higher 
weight and volume gains than the flour noodle samples with no 
added pumpkin (Table II). Mean cooking loss for flour with 5% 
pumpkin powder added was less than the means for the samples 
with 0, 2.5, and 10% pumpkin powder added. TPA parameters of 
cooked noodles varied considerably for gumminess and hardness. 
However, springiness, cohesiveness, and chewiness were not differ-
ent among the samples, indicating the pumpkin powder did not 
affect such parameters.��

The sensory evaluation scores for each parameter showed signi-
ficant differences among the noodle samples (Table II). Noodle 
appearance, flavor, taste, texture, and overall acceptability for the 
noodles with 5% added pumpkin powder had higher scores than those 
with 0, 2.5, and 10% added pumpkin powder. This result implied that 
the noodles with 5% added pumpkin powder were preferred by the 
panelists. �

CONCLUSIONS 
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