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Effects of the addition of pumpkin powder on the quality

characteristics of fresh noodles
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Abstract: Objective: This study focuses on the effect of different
additions of pumpkin powder on the quality characteristics of
fresh pumpkin noodles. Methods: The color, cooking characteris-
tics, texture characteristics and sensory evaluation scores of fresh
noodles with different additions of pumpkin powder were deter-

mined, and the comprehensive evaluation was carried out by cor-
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relation analysis and principal component analysis. Results; With
the increase in the amount of pumpkin powder added, the bright-
ness of the fresh noodles decreased and the color changed from
bright yellow to orange yellow. The 5% pumpkin powder fresh
noodles had the lowest breakage rate and loss rate, and the shor-
test best cooking time was 202. 36 s. When the amount of
pumpkin powder was added to 20% , the hardness has been found
higher than that of wheat fresh noodles; the recovery, cohesion,
elasticity and chewiness of 5% pumpkin powder fresh noodles
were the highest; with the increase of pumpkin powder addition,
all had a downward trend; sensory evaluation scores were higher
than wheat fresh noodles, 15% pumpkin powder fresh noodles
score was the highest. The results of correlation analysis showed
that the characteristics of fresh noodles with high-quality
pumpkin powder had a strong correlation; the results of principal
component analysis showed that fresh noodles with 5% pumpkin
powder had the highest comprehensive score. Conclusion: The
quality and flavor of fresh noodles can be improved by adding
pumpkin powder, and the optimum addition of pumpkin powder
was 5%.

Keywords: pumpkin; fresh noodles; quality characteristics; cor-

relation analysis; principal component analysis
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Table 1 Sensory evaluation of fresh pumpkin noodles
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Table 2 Effect of pumpkin powder addition on the

color of fresh noodles

L~ a’ b
ik /%

0

5
10
15
20
25
30

83.385+1.1674¢
78.108+0.9758"
71.748+1.388C¢
71.434+£0.923¢%
67.441£1.079M
65.048+0.384F¢
63.301£0.920F

1.68140.144%¢

8.589+0.246"
13.41440.270%¢
16.94140.296M
18.93440.360%¢
20.361+0.5468"
21.029+0.4754¢

17.97840.610%
32.994+1.070"¢
36.204+£1.004F
38.349+1.5244¢
36.139+1.420F
34.517+1.373¢P¢
33.499+1.348¢P¢
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Table 3 Effect of pumpkin powder addition on the cooking characteristics of fresh noodles

IR A 0t/ % Wi 4%/ % BFR A/ % 1k g/ % AR R /s

0 3.342.44 3.940.64¢ 150,243,244 306.351+4.74F¢

5 10,044, 148D 5.9740.65 121.2-41.58Che 202.36+2.75M

10 16.742.0BChe 10.940.3¢ 115.7+0.9¢Pe 210.23 44,994

15 15.044,18Cke 11.740.1¢ 115.443.5¢ 234.65+4.58"

20 20,044,160 11.440.1¢ 112.8+£8.5¢ 252.86+6.12¢

25 21.742.4C 12.940.3M 116.74£1.0¢¢ 286.61+4.58M

30 35.0+4,1P4 15.340.3% 126,243,580 320.58+6.20F¢
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Table 4 Effect of pumpkin powder addition on the texture characteristics of fresh noodles

CEDIN Ry RV i /N FhEMHE/ (g« 9 Bl 54/ % R
0 52.37644.6927 —160.960+£18.975A"  25.8901.997Abkbe 0.65440.0244¢
5 59.66241.72000 —155.375+£15.452A0  30.024£2.5274 0.66240.0274¢
10 65.1024 16358 —231.498+36.687% 28.71142.8427 0.62740.016%
15 65.13845.2520¢ —221.5224£29.814%  22.9283.709Ched 0.53540.024"
20 67.36248.340¢ —239.036+£30.593% 22.19042.1538¢ 0.50240.029"
25 50.82942.918%¢ —149.652+38.736" 21.10943.507¢ 0.50040.001%
30 50.75942.4807¢ —189.121£58.074ABbe  18.4294.597¢¢ 0.47140.083"%
B S Ak / % Pk /% Jie % A M
0 85.193+4.923A8 3 496.066=£401.691% 2 992.131500.885¢
5 92.14042.926 4029.011£246.3474% 3 709.605+E202.4947
10 85.190+4.579A8 4165.7444295.3994 3 558.184 446,115
15 84.586+0.824 50k 3572.307£603.9054% 2 983,306 485.344C
20 84.481+3.704BCab 3471.781£661.294% 2 941.813+618.756C
25 83.504 43,0318k 2 586.066£269.244%" 2 161.295+255.547"
30 77.45549.685 2 434.441+438.924%> 1 859.364+189.753"

T AFIRE F AR R P<<0.05 KV A RFEZES NG FHARFFRMAE P<<0.01 KFFHEHFMEESR.
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Table 5 Effect of pumpkin powder addition on the sensory evaluation scores of {resh noodles
AR I/ % FERES FHRZ G 1 i RS2 JERUS By

0 7.3+0.8P¢ 9.040.74% 16.5+1.2% 14,541.678b 12.5+1.0% 5.040.8"4 64.842.,50¢

5 9.3+1.8% 7.3+0.8% 15.741.748b 15,642,24¢ 13.843.0% 5.240.8"4 65.345.10¢

10 11.8+0.85 7.440.88 16.34+1,14 15.141.848 13.3+2.24 6.440.5¢ 69.6+ 4,1 ABCabe
15 14.9+1.84 8.040.9bb 15.8 41,648 13,74 1,9BCabe 12.6+2.8% 7.240.6 73.446.24
20 15,24+ 2.4 8.041.18b 14.341.38Cb  12,841,4CPbed 12.442.0% 8.140.98 71,744,148
25 15.5+2.44 6.0+1.4% 13.4+1.6CP«d 12,04 0,9PFd 12,242,742 8.6+ 1.3AP 67.943,1BCDabe
30 16.6+2.84 5.541.2¢ 12.14+2.4Md 11.1+1.9% 12,042,442 9.1+1.3% 66.444,4¢Pbe

T SRS FEARFR P<0.05 K FHRFWERESR NG TFHARFFZRAE P<0.01 KV FHBHEEESR.
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Table 6 Correlation analysis of fresh pumpkin noodles
£zt (203 FibdE MM B BMEME RCEME THEE vk RECRES oeEdE Rk
i i 1.000
Rhib —0.813* 1.000
[l 52 0.335 0.123 1.000
FiRE 0.126 0.254 0.928* = 1.000
SR 0.352 0.240 0.868* 0.762* 1.000
e 0.758*  —0.378 0.856 0.715 0.750 1.000
LI 0.695  —0.249 0.901* % 0.768* 0.842* 0.988* *  1.000
JERUs —0.160  —0.237  —0.869* —0.976** —0.770* —0.690  —0.751 1.000
FREVRZS 0.468  —0.234 0.475 0.590 0.449 0.559 0.575  —0.714 1.000
S ug 0.470  —0.122 0.814 " 0.847" 0.663 0.800 " 0.817*  —0.884"*  0.837" 1.000
TR B 0.438 0.004 0.964%*  0.938**  0.845* 0.898 *  0.933”* —0.926* *  0.645 0.918**  1.000
R 57 i 0.441 0.029 0.932* % 0.796* 0.880**  0.885**  0.921** —0.732 0.291 0.662 0.896 * *
% 0.050  —0.300  —0.798* —0.954** —0.671  —0.528  —0.597 0.963** —0.647  —0.774* —0.821*
BB P 0.750  —0.804* —0.239  —0.432  —0.173 0.208 0.126 0.367 0.171 0.071  —0.122
W 4% —0.203  —0.219  —0.749  —0.838* —0.733  —0.585  —0.661 0.910* * —0.845*  —0.900* * —0.826
ke % —0.009  —0.386  —0.737  —0.885** —0.733  —0.498  —0.588 0.941* * —0.738  —0.764* —0.784"
(71358 —0.584 0.509 0.089 0.443  —0.036  —0.217  —0.169  —0.498 0.378 0.246 0.151
BAEREEN N —0.771" 0.345  —0.735  —0.477  —0.744  —0.902** —0.901* *  0.438  —0.273  —0.584  —0.733
L+ 0.042 0.302 0.730 0.908* *  0.664 0.530 0.599  —0.970* *  0.774* 0.836 " 0.816*
a* 0.079  —0.360  —0.704  —0.909* * —0.584  —0.454  —0.520 0.947* % —0.706  —0.770* —0.764*
b* 0.539  —0.536  —0.180  —0.500  —0.074 0.155 0.093 0.549  —0.448  —0.302  —0.214
. - ) ) B
EiEt IR S o RETH WiRER nPER i ik iE ) * a* b*
I
Tz
Rhif
[l 52
FhER M
R i
NFL -1
ik
FmRE
R
2 52 i 1.000
% —0.610 1.000
BB —0.144 0.560 1.000
Wi 4% —0.545 0.869 0.164 1.000
L —0.556 0.962**  0.468 0.928* *  1.000
g% e —0.142  —0.658  —0.692  —0.444  —0.620 1.000
FAER N —0.861% 0.232 0.232 0.327 0.232 0.556 1.000
L~ 0.553  —0.963* * —0.963* * —0.929* * —0.971**  0.655  —0.240 1.000
a* —0.502 0.985**  0.985**  0.873* 0.961** —0.743 0.130  —0.982**  1.000
b* 0.089 0.723 0.723 0.542 0.708  —0.972** —0.497  —0.698 0.788 " 1.000
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Table 7 Explanation of total variance
o [IRGESR A= 2 B A A7 - Iy
il FEESR/ N BBU% Bt EESL/ N0 BBU/%
1 7.832 60.245 60.245 7.832 60.245 60.245
2 3.900 29.998 90.242 3.900 29.998 90.242
3 0.784 6.034 96.276
4 0.304 2.336 98.612
5 0.134 1.027 99.639
6 0.047 0.361 100.000
x8 HWaERE
Table 8 Component matrix
=Lz 31 AT 2 LD 31 Wy 2
i Br 0.319 0.865 N —0.902 0.377
EEERS 0.939 0.150 T fEZE & Al —0.606 —0.765
P B 0.961 —0.165 L~ 0.903 —0.355
P 0.869 0.202 a* —0.862 0.472
i % 0.808 0.552 b —0.388 0.882
L GG 0.867 0.485 JBE P —0.252 0.800
B 4 —0.900 0.168
R HAEIEH
Table 9 Component score coefficient
Ei=E 7 Wy 1 W 2 Ei=E 7 Wy 1 Wy 2
i i 0.041 0.222 iR % —0.115 0.097
o] & 0.120 0.039 e 2% 2 1 [A] —0.077 —0.196
P 0.123 —0.042 L’ 0.115 —0.091
B 0.111 0.052 a* —0.110 0.121
i 2 1k 0.103 0.142 b —0.049 0.226
NEL VGG 0.111 0.124 BB PN —0.032 0.205
Wi % % —0.115 0.043

% 10

ERABIREEES

Table 10  Principal component score and

comprehensive score

M EIE /% ERS 1 EMS 2 HGEBS T4
0 0.925 —1.762 0.031 5
5 1.304 0.160 0.924 1
10 0.574 0.893 0.680 2
15 —0.116 0.915 0.227 3
20 —0.333 0.819 0.050 4
25 —0.847 —0.370  —0.689 6
30 —1.506 —0.654  —1.223 7
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