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Abstract

This study aimed to investigate the effects of Moringa oleifera leaf powder on the quality character-
istics of fresh wet noodles and develop functional Moringa oleifera leaf fresh wet cereal noodles.
Different proportions of Moringa oleifera leaf powder, purified water, edible alkali, and edible salt
were added to wheat flour, and their effects on the color, texture properties, elasticity, smoothness,
gumminess, flavor, and overall acceptability of the noodles were systematically evaluated. The sin-
gle-factor experiment combined with the response surface methodology (RSM) was employed to
optimize the processing technology of Moringa oleifera leaf fresh wet noodles. The optimal pro-
cessing parameters were determined as follows: Moringa oleifera leaf powder addition of 2.0%, ed-
ible alkali addition of 0.4%, water addition of 46%, and edible salt addition of 1.1%. Under these
optimal conditions, the noodles achieved the highest sensory score of 92.2 points, with uniform
color and high acceptability. The addition of Moringa oleifera leaf powder could endow the fresh
wet noodles with a stable green color and herbaceous flavor, while improving the nutritional value
of the product.
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Figure 1. Preparation process flow of fresh wet noodles
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Table 2. Sensory evaluation criteria
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Table 3. Factors and levels of response surface methodology experiment
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Figure 2. Effect of moringa leaf addition on the quality of fresh wet noodles with moringa leaf powder
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Figure 3. Effect of water addition on the quality of fresh wet noodles with Moringa leaf powder
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Figure 4. Effect of edible salt addition on fresh wet noodles
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Figure 5. Effect of edible alkali addition on fresh wet noodles
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Table 4. Response surface experimental design and results
F 4. M EIRIE 7T RREWEER

(R CTas A B C D RE TS
1 1.5 0.2 46 1.1 84.4
2 1.5 0.6 46 1.1 82.1
3 2.5 0.2 46 1.1 82.5
4 2.5 0.6 46 1.1 88.3
5 1.5 0.4 44 1.1 83.8
6 15 0.4 48 1.1 85.1
7 25 0.4 44 1.1 88.3
8 25 0.4 48 1.1 84.8
9 15 0.4 46 0.9 84.2
10 1.5 0.4 46 13 83.1
11 25 0.4 46 0.9 853
12 25 0.4 46 13 88.2
13 2 0.2 44 1.1 84.5
14 2 0.2 48 1.1 82.9
15 2 0.6 44 1.1 84.9
16 2 0.6 48 1.1 86.3
17 2 0.2 46 0.9 81.3
18 2 0.2 46 1.3 84.7
19 2 0.6 46 0.9 86.8
20 2 0.6 46 1.3 83.5
21 2 0.4 44 0.9 84.7
22 2 0.4 44 1.3 84.5
23 2 0.4 48 0.9 84.5
24 2 0.4 48 1.3 86.7
25 2 0.4 46 1.1 91.9
26 2 0.4 46 1.1 922
27 2 0.4 46 1.1 91.5
28 2 0.4 46 1.1 92.1
29 2 0.4 46 1.1 90.4

Table 5. Analysis of variance for the regression model of moringa leaf noodles
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B- & FBgA N & 75.65 1 75.65 182.54 <0.0001 %
C-/KIN & 28.23 1 28.23 68.13 <0.0001 %
D-#h s & 6.88 1 6.88 16.6 0.0011 *

AB 16.4 1 16.4 39.58 <0.0001 o
AC 5.76 1 5.76 13.9 0.0022 *
AD 4 1 4 9.65 0.0077 *
BC 2.25 1 2.25 5.43 0.0353 *
BD 11.22 1 11.22 27.08 0.0001 %
CD 1.44 1 1.44 3.47 0.0834
A2 62.57 1 62.57 150.97 <0.0001 o
B? 108.68 1 108.68 262.24 <0.0001 o
2 58.12 1 58.12 140.24 <0.0001 %
D2 76.35 1 76.35 184.22 <0.0001 ok
B 5.8 14 0.4144 H
S 3.65 10 0.3654 0.6805 0.7175
aliiR = 2.15 4 0.537
psgil 275.24 28

e MO ERIEE (P <0.0001); *NEREEEP<0.05).

D>BC>CD. ¥, A, B, C, AB, AD, BD, A%, B2, (%, D?, XEEFMEmWREE@p<0.01),
AC, BC, D M3 <0.05), i CD AL (p=0.0834>0.05).
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Figure 6. Effect of Moringa leaf addition and edible alkali addition on sensory evaluation
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Figure 7. Effect of Moringa leaf addition amount and water addition amount on sensory evaluation
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Figure 8. Effect of Moringa leaf addition amount and salt addition amount on sensory evaluation
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Figure 9. Effect of the amount of edible alkali and water on sensory evaluation
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Figure 10. Effect of the amount of edible alkali and salt on sensory evaluation
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Figure 11. Effect of the amount of water and salt on sensory evaluation
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Figure 12. Comparison of texture indicators between blank group and optimized group
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Table 6. Example of determination results for texture indicators
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Table 7. Example of cooking quality measurement results
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Table 8. Effect of Moringa oleifera leaf powder addition on the color difference of dough
= 8. B HA M E X EF & ERF0

BRI WS I & (%) L* a* b*
0.00 73.46 + 1.30° —1.52+£0.23b 17.07 + 1.482
2.00 71.16 + 0.84° —3.16 £ 0.09° 20.35+0412

3.6. FRARRT RN EEE [ 5% &R BT AU RZ T iR

CRE RN R WS BRI FIZE R SE AL, BROR R o 5 30 11 2% i 5 ) 52 0 ) DARESE N FR Al . 4
TR RIR R TE = AT %%, BRORIHB R = i P AR e PE R R 4P i, (a3
& BAE IR E RO R, HAESUR AR B B A S BN A, TR B N T K, T
FOAVERBERME TR JEH, BORMRA R G EFEMEARES, (Hid B 25 A T IR AR .

B ] 13 ] L, SBHOAS PRy 65 38 T S R A O R S B FRANME - SR - BB I = A
BRI T U8 TSR B 5 S IR A A AR B, MR R LU 55 S8 TR e T Tt
Y o8 HE 2 BE SR G 1 1 [20]-[21] 0 NNV R T, AL BT 7 3 75 33— 20 2% L& i ik B 7 QR4 R DR 2% A1

Sl A I S8 S S G 4% 5 R KT B
(o seAupmm |

v v
[ 1. ﬁ%‘i‘%'ﬁ@#ﬂ?}ﬁ} [. 2. M ﬁ;ﬁiﬁﬁ] [ 3. maesmrﬁm]
,,,,,,,,,, | TR TSR SR A

# B
i : 65 AR
:L ngﬁﬁgﬁ;ﬁ% j | L Hﬁa*fﬁiﬁ%lmcj [ [y } |
b @ﬁ' FEGRATRE || RSB
|© rsmx‘m&mJ DY mmRs | “ MLBERS |+
D (e mRmERE | ((m RAEmEE ) |
: [ WS J [Q) T j:

' s
N

e R e e b
[@ B R ] [@ Pttt it J [@ %ﬁﬁ%ﬁfﬂ%ﬂ:]

b 4

[ EREMTLRERBL. SoORLESEARRTH J

Figure 13. Mechanism of moringa leaf powder affecting the quality of fresh wet noodles
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