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Preparation of Noodles with High Mung Bean Content and
Selection of Suitable Mung Bean Cultivarsfor Processing
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Abstract: Mung bean noodles are traditional multigrain noodles in China, but generally, the addition of
green beans is relatively low. Six mung bean cultivars from major production areas were selected to prepare
noodles with a high mung bean content of 70%. Then, we screened suitable mung bean raw material varieties

for processing based on principal component analysis (PCA). The cooking properties, texture properties, and
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sensory characteristics of the processed mung bean noodles were analyzed, and relevant data on these

properties was collected for analysis. The quality of processed noodles of different mung bean cultivars was

evaluated based on PCA. Three types of principal components were extracted from the PCA, and the key

indicators of total starch, protein, water absorption, hardness, chewiness and adhesiveness were determined

and scored. Finally, we ranked the processing suitability scores for different mung bean varieties and selected

the excellent cultivar Weilv 7 to produce high mung bean content noodles.

K ey words: mung bean noodles; cultivar; quality; principal component analysis; processing suitability
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Tablel Sensory evaluation standardsfor mung bean noodles

TiH o PR
F R 10 WA R MM . W N 8.5~10.0 75 —HN 6.0~8.4 435 FmiAs., Wik, 2 ™E N 1.0~6.0 5>
3& M 20 ERAESE H oA 17.0~20.0 435 MRAE SR K 12.0~17.0 43 b s K%K 1.0~12.0 4>
Rl 15 MELTERA €T . RNKEZF Ry 13.0~15.0 435 B0 . MK A 10.0~13.0 475 A R4 1.0~10.0 43
. gttt . 51— 13.0~15.0 45 BiAREELS | CEAE—HIY5] 10.0~13.0 405 BiIEIKE . &
JLRzS 15
ANI5]1.0~10.0 43
pon )5 HAEZGH BN EER ., KRN 21.0~25.0 705 F5H GHEK, THRHEERRKE 15.0~21.0 75 H
B i SRR B T F R 10.0~15.0 43
S 15 TE S22 450 CUBCROEI AR o 6N 13.0~15.0 735 HE1N 10.0~13.0 435 SGIFFEE 2N 1.0~10.0 43
13 HiE4hIE RLREER (P>0.05), EHERB SR, h
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gk 12 SRSt 16 55 BIERERE (60.50% )
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Table 2 Nutritional composition of cultivars of mung bean %, TH&
e STE B HHETER HEA i) WAy
ok 75 45.63+0.42° 38.93+1.27° 25.05+0.35° 1.30£0.00° 3.57+0.04°
hig 12 5 48.55+1.03° 42.84+0.72° 24.71£0.28° 1.20+0.00° 3.51+0.13"
g 16 5 47.77+0.66° 38.16+0.46" 24.63+0.23° 1.40+0.00° 3.55+0.01°
g 18 5 47.77+0.47° 38.41+0.47° 23.35+0.01° 1.50+0.00° 3.43+0.04"
G =32 50.37£1.10° 39.9142.12% 23.69+0.16° 1.5040.00° 3.32+0.06°
B4 56.23+0.16° 37.87+2.22° 20.22+0.04° 1.2040.00° 3.56+0.00°

E: RSB ARNG PRS2 AR (P<0.05), TR,

Note: Different lowercase letters in the same column indicated significant differences (P<0.05), the same as below.

22 SRECEEEZMERIFES T
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L*. a*. b*SFESH0R G20 MBI a5,
REARFMBOEAE ., LS ERE, FoRPi
GRS ; a*SHURRLARIT, IEEBRM
M ERAT, AR ALt ; b SHCRE
W, IF b*FoR g, I ARE S g,

m#E 3 PR, 6 MEERT, SEE (L) L,
Hhgk 16 SRR A i BEE R R (68.14), B
R g 18 5 iR I R e B R/
(57.89), Bitufmis. L EM (a*) L, HA
gk 16 SRR a*hiE, Ha ki, &9
TR B ks, Wak s sHEdHE R (—4.81),
gk 18 SHIBS CAUER /N, MR EZES . 1F
WM (b*) b, P4k 16 SR bk, B
. AR, SOk hEm sy
5 ST MR B G, HAR Sk A 2% O R

®3 AEAEMEENSRESEEHFGFENEN
Table3 Thecolor of different cultivars of
mung bean dough sheets

L% L* a* b*

ek 75 62.85+0.02°  —3.71£0.03° 19.81+0.06°
g 12 5 67.74+0.06°  —4.58+0.04° 18.28+0.06"
hak 16 5 68.14+0.09° 1.11£0.19¢ 24.56+0.40°
g 18 5 57.89+0.01°  —4.68+0.01"  16.44+0.01°
i35 65.49£0.01¢  —4.81x0.01° 20.21£0.00°
EHT 58.89+0.20°  —4.72+0.04™  23.85+0.08°

P RS A T i A
T B RS AL & W 4 08 SR DI e & FE I B RS
oy, WM THER GRS R RE M, &
B LTI e B aH R AR bR LR
H R, dndhgg 12 55 ik 18 SISt 7 5
222 EERGE AR AR

6 ™4 T i i A 11 TE 2 K BRI 28 A
W 4, gk 16 5 a A HIAE P I 5K 3 s
(118.55% ), H{E 5 AR Y2 B & &2 il 4 7 1o
7% (94.96% ), TEMIZRIYZEEMIRIEDS b, ARl
SRR A 22 S A i, Hoh DArh gk 16 S 5o e
fik (7.50% ), W&k 18 S5 Mimm o i fESLsnrh & 3
MGG EENHAREGY LW ARE, R
KNEZ &, DK LE, EEERE L, T 165
it A AR 1T % P R BRALAT o

F4 FRSHMATHETEAEEZHENZM

Table4 The cooking properties of different
cultivars of mung bean noodles

e WK /% ZEAEIR A%
Mg 7 5 114.50+7.04° 15.50+3.50°
e 12 %5 100.50+2.79° 13.00+2.80™
gt 16 5 118.55+3.57° 7.50+1.70°
gk 18 5 98.55+2.06" 16.50+2.30°
Hlgk e 94.96+2.75° 14.00+4.20
EBLH 104.50+4.19* 9.50+2.10°

223 LRI E AR TR R

MR s P, Hsk 7 SHSmARIE T
BORMRERE (8 773.60 g) FlFEME (92.04% ), &
2% L A I T AR R B A A RE (8 106.95 ¢)
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Table5 Thetexture properties of different cultivars of mung bean noodles

R il /g R bR/ (g-sec) /% NH /g
YLk 75 8 773.60+49.23¢ —-63.20+0.58" 92.04+0.01° 4323.44+19.82¢
thag 12 5 8 283.16+15.63° —48.11+1.28¢ 86.84+2.23° 3 642.88+36.22°
hag 16 5 8 388.87+84.41° —53.41+1.43° 90.50+0.57 4197.31+51.53¢
hagk 18 5 7 561.34+67.68" —34.67+1.40¢ 90.18+2.48" 3297.96+53.98"
e 8 196.44+65.09° —33.06+0.30¢ 90.51+2.77" 3707.23£58.49°
EBHRE 8 106.95+16.44° —46.85+0.50° 82.01+0.69* 3 554.44+17.88°
224 EEIEH T .
84.23 ab

AR A S SRR E PR A R LI 1~2,
25 E B SERT I 2 hak 16 SRIde 7 5. B
kUL, ik 16 5 RISk 7 5 W AR ECEH ,
TG, RAOCREBR & A, XA

25 -
o HEER7  mm P4R18

k12 mm ST
s0 | WM FEI6C wmELT

BER

10

0 i
FRAE mOM a2
BEITFM R

W ARFRRRSERET N LW ERERE
(P<0.05), FHEIM,

Note: Different letters indicated significant differences in
sensory evaluation indicators (P<0.05), the same as below.

E1 AEAMEEERRE
Fig.1 Sensory evaluation of different cultivars
of mung bean noodles
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Fig.2 Total score of sensory evaluation of different
cultivars of mung bean noodles
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PRI, SRAERA M Tk AT 5E o 4
[ bRt B SPSS BFAR AL AL B 5 AT 3 4y
3. i KMO HIE AR IR 4 KMO=
0.512>0.5, BFMEH 0.000, &S TR0,
1S BIWI R RRAE (A B RFA TR R N 2€ 6. 1 3 AN E
A EEE R T 1, Hop s — R m iy 2
TUHRF N 45.834%, & M7 22 STk ER N
71.113%, &5 = FE W07 2 5Tk 85.353%,
GG E AR EN EEAE R, HUREHE FE AL
S SRR AE
£6 IRMSMMBBTERZRIRE

Table 6 Initial characteristic values and cumulative
contribution of principal components

—— IR AT 7 A

AN

I i g21 BRU%  FEEM gz; 2R%
1 4.583 45.834 45.834 4583 45.834 45834
2 2.528 25279  71.113 2.528 25.279 71.113
3 1.424 14.240 85.353 1.424 14.240 85.353
4 0.582 5.822  91.175
5 0.523 5.226  96.401
6 0.176 1.765 98.166
7 0.090 0.899  99.065
8 0.073 0.730  99.795
9 0.016 0.157 99.952
10 0.005 0.048 100

I 7 IR, A — T LA,
KR ORI R R Y T, ORI RIE R
FEF BT, AR — A o R T X
6 MEFRINIE . B s FEUEEREM

£7 BREENIEERHSUERAEEE
& QRIS R S B

Table7 Principal component loading matrix of
mung bean noodles quality indexes

febRAs i F 1 F i 2 FHisr 3
REL TP 0.930 —0.178 0.134
W K 2 0.830 -0.479 ~0.059
R —0.806 0.316 -0.324
i i 0.762 —0.146 0.568
STE M —0.704 —0.644 0.225
sl 0.700 0.665 0.040
BE R 0.650 —0.245 -0.518
e 0.603 0.551 —0.409
SEATER —0.148 0.776 -0.001
ER: (33 -0.081 0.569 0.698

N, HUR TR T R R A o
=R R R L A LR A A
FRA A% R AN TR, D X450 1 A
MBI . KRG . B . A
VR R R
24 ARGWHBTEEERNSETH
4516 T 1 2 TR A3 BT B AR
RERFHE(TFT RS, 48] 3 A i
FRITX VIO R B CRAE R ) Wk 8, METTA Y
RS I T, o X1, X2-X10 44513
R A bR 2 AR M A B B (L

*8 EHFEMNIEZEEFRASUREEMES
FmRERNER S 55 5EE
Table8 Principal component score matrix of
mung bean noodles quality indexes

FEbRAs F A 1 F Y 2 F s 3
SIER —0.154 -0.255 0.158
HEEER -0.018 0.225 0.490
EdS i 0.153 0.263 0.028
T i 0.166 -0.058 0.399
it R -0.176 0.125 -0.228
Pk 0.131 0.218 -0.287
MEL IR P 0.203 -0.070 0.094
FYARIEN -0.032 0.307 —0.001
R B 0.142 -0.097 —0.364
WK 2 0.181 —0.190 -0.041

Y1=-0.154X1-0.018X2 + 0.153X3 +
0.166X4 - 0.176X5 + 0.131X6 +
0.203X7 — 0.032X8 + 0.142X9 +

0.181X10 A (1)
Y2 =-0.255X1 + 0.255X2 + 0.263X3 —

0.058X4 +0.125X5 + 0.218X6 —

0.070X7 + 0.307X8 — 0.097X9 —

0.190X10 = (2)
Y3 =0.158X1 + 0.490X2 + 0.028X3 +

0.399X4 — 0.228X5 — 0.287X6 +

0.094X7 — 0.001X8 — 0.364X9 —

0.041X10 X (3)
Y=4.583Y1 +2.258Y2 + 1.424Y3 X (4)

$ W2 1823 R (B 22 Y H 494 Sy AL R
B, @ ERN LA R BRI AKX (4), hE

(64)
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Table9 Principal component scores and ranking of 6 mung bean noodles

st Y1 Y2 Y3 Y (ZE15) LA HT
Mg 7 5 3.03£0.32 0.41£0.96 0.57+0.12 15.74+0.82 1
gt 12 5 —0.42+0.80 1.18+0.23 2.12+0.09 4.07+2.96 3
st 16 5 2.50+0.02 ~1.21+0.02 ~1.14+0.33 6.79+0.31 2
k18 5 ~1.62+0.13 1.2540.05 ~2.39+0.81 ~7.64+1.89 5
L3 ~1.28+0.36 1.10+0.55 0.21+1.01 —2.81+1.17 4
TR —2.21+0.03 —2.73+0.21 0.63+1.24 ~16.14+2.17 6

MR 9 AIH, M alESRE, HA
TERY S A . AR E AL . AR R,
A5 P UE R S e, & 80O A0 L RhRE
WEREPE . PHAEME Y SRR, TH AR 23 I
S MHIEE 2SR B DT

3 #it

EEFRR L, 6 NS A TER RS A RS
w2E AL o ARG AR TR AR TR, Ak
7 SN TR S L AR B R AR Ay, SRR
Ko Jyidadt 3 p a3 53 A i R O el T8 4% o T P PA
(R CsIE bR, RIGOHTEE R, WE ST &R
2 AR FR PEMN LR . Y = 4.583Y1 +2.258Y2 +
1.424Y3, 6 &R SRR T S50 5 LR 51T
WHERAK K Ry« SR 7 55>hgk 16 5>h4k 12 45>
B2k I >Hsk 18 S>B o E AN R ek E & &
T A% N T3 ‘L JEORE 04 0 e AR Rt I v W o
ARl A s it T S BARAE, D 2 AT TR e o3k
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