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ABSTRACT: Objective To investigate the effects of different raw material formulations on the mixing
characteristics of dough and the cooking and texture characteristics of fresh and wet potato noodles, and optimize
the fresh and wet noodle formulations. Methods The effects of the addition of potato powder, asparagus powder,
water, gluten, and konjac gum on the mixing characteristics of dough and the cooking and textural characteristics of

fresh wet noodles were investigated by a single factor test. And the optimized ingredients were determined by
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orthogonal experiment designs. Besides, the digestive characteristics of starch in vitro and glycemic index of the fresh
wet noodles produced by different formulations were studied. Results The results of orthogonal and verification
tests showed that there was not significantly difference (P>0.05) in the cooking and textural properties of potato fresh
wet noodles when the addition of 30% water, 6% potato powder, 4% asparagus powder, and 0.8% or 0.4% konjac
gum were applied to the noodles making. Therefore, above formulas with 0.8% and 0.4% konjac gum additions could
be used in the preparation of fresh wet noodles. Furthermore, there was no significant difference (P>0.05) in the
tensile strength and cooking breakage rate of the fresh wet noodles compared with those of the different formulations.
The estimated glycemic index values of fresh wet noodles prepared by different formulations were greater than 80,
which belonged to high glycemic index food. Conclusions The optimal formula of potato fresh wet noodles is

determined by process optimization. The noodles prepared under this formula has good cooking and texture

characteristics. This study can provide theoretical basis for the production of potato fresh wet noodles.
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Table 1 Single factor test level table for preparation of potato
nutrition fresh wet noodles
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Table 3 Effects of potato powder addition on dough mixing characteristics

YRGS/ Y% WOKER/%  ERET A /min BERTAE/min - C1-C2/(N'm)  C5-C4/(N'm)  C3-C2/(N'm)  C3-C4/(N-m)
0 61.30+£0.00"°  7.72+0.10° 5.18+0.26° 0.69+0.02° 1.13£0.02° 1.16+0.01° -0.01+0.01°
2 62.50£0.00° 6.89+0.22° 5.2240.17° 0.7140.02° 0.99+0.03° 1.15+0.01° 0.00+0.02°
4 63.500.00¢ 6.20+0.11° 4.59+0.14° 0.77+0.01¢ 0.98+0.01° 1.14+0.01° 0.05+0.01°
6 67.00£0.00° 5.44+0.04° 4.38+0.36™ 0.81+0.01° 0.900.01° 1.10£0.01° 0.08+0.02°
8 68.63+0.12° 4.81+0.11° 4.06+0.20° 0.84+0.00° 0.82+0.01¢ 1.08+0.00° 0.09+0.01°
10 70.20£0.00°  4.38+0.18" 3.9420.26° 0.87+0.02° 0.76+0.04° 1.03+0.01¢ 0.08+0.01°

T AR A R /NG T B3R i 2 A A 8 35122 53 (P<0.05), Tl
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Table 4 Effects of potato powder addition on cooking and texture properties of fresh wet noodles

DRBEEMUSING/ %  BREWKE%  FEEBREY%  BEWKE% ) A1/g o B /g Fr A 25 /mm
0 144.46+12.97° 4.11+0.97° 1.67+1.44% 103.81+9.10¢ 27.18+1.55 52.60+4.51°
2 137.79+6.95° 5.73+1.02° 0.00:£0.00° 129.01+7.82° 24.22+1.39  43.37x497°
4 134.72+7.09° 5.69+1.03° 0.83+1.44° 170.03+10.03" 22.47+1.52¢ 41.58+6.57°
6 133.66+1.02° 5.32+0.89" 0.83+1.44° 161.13+18.47% 25.23+1.62° 43.48+2.07°
8 132.95+3.99° 7.4740.45° 0.83+1.44° 145.26+9.88° 23.33+1.67% 36.07+4.59°
10 131.1242.65° 8.39:0.60° 2.5042.50° 147.24+6.18° 23.56£1.25"  26.45+3.06°
x5 EEESMAMEEERESHMENEIE
Table 5 Effects of asparagus powder addition on dough mixing characteristics
PSRN/ % WKER% BRI E/min FAEREl/min C1-C2/(N'm)  C5-C4/(N'm)  C3-C2/(N'm)  C3-C4/(N‘m)
0 64.50£0.00°  5.13+0.25" 7.52+0.11° 0.78+0.01° 0.91+0.02° 1.19+0.00° 0.09:0.02°
1 65.50+0.00° 4.67+0.22% 6.07+0.26" 0.80+0.01° 0.93+0.03° 1.15+0.02° 0.07+0.00%
2 66.50+£0.00  4.52+0.11° 5.59+0.03% 0.79+0.01% 0.93+0.01° 1.14+0.00° 0.09+0.01*
3 67.50£0.00°  4.74+0.31% 5.99+0.10% 0.77+0.00° 0.87+0.01° 1.10+0.02¢ 0.07+0.01%
4 67.00£0.17°  4.37+0.44° 5.68+0.36" 0.80+0.00° 0.80:£0.03¢ 1.10+0.01¢ 0.09+0.01°
5 66.80+0.00° 4.69+0.37" 5.85+0.15" 0.81+0.01° 0.86+0.02° 1.14+0.02 0.07+0.01%
6 67.50+0.00° 4.30+0.04° 5.27+0.27¢ 0.81+0.02° 0.78+0.03¢ 1.11£0.01% 0.07+0.00°
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Table 6 Effects of asparagus powder addition on cooking and texture properties of fresh wet noodles

PRSI Y% EEPOKR%  BEBERRY% EEWZE% B ilg PR i /g Fr 2/ mm
0 131.32+15.72° 7.05+0.64° 0.83+1.44° 118.25+5.22% 21.04+1.71° 35.23+3.40%

1 132.06+7.45° 7.63+0.33% 2.50+2.50° 122.17+6.03% 21.87+1.64° 39.90+3.55°

2 128.94+1.98° 4.18+1.00° 0.83+1.44° 117.54+4.69" 21.12+1.00° 41.1742.73"

3 131.31+0.86° 4.24+0.42° 0.83+1.44° 109.75+2.07° 21.87+1.68° 28.12+5.38°
4 130.32+1.09° 4.60+0.77° 0.83+1.44° 130.89+8.79" 23.5242.64™ 33.79+2.48"

5 131.93+3.03° 5.46+1.82 0.83+1.44° 130.91+3.68" 23.47+1.54® 31.98+3.35"

6 132.52+2.81° 3.91+1.06° 0.83+1.44 130.03+7.48" 24.88+1.27" 40.02+3.15"

Fz7 KAMEMNEEEAE. RAFENINE
Table 7 Effects of water addition on cooking and texture properties of fresh wet noodles

IKEINL /% FREWAKE % ZEEBRE% EEWE% Y 1/g PR EE /g P A EE B /mm
30 122.45+0.73° 6.840.73° 1.67+1.44° 272.39+15.19° 21.51£1.99" 27.36+3.73%

31 124.27+5.31% 6.39+1.58° 0.00£0.00° 292.78+25.66" 26.51+£2.20° 50.09+1.24°
32 126.76+2.30™° 6.26+1.79° 0.83x1.44° 227.62+9.92° 18.5240.75% 41.07+0.20°

33 125.86+3.56™ 6.20£0.56° 2.50£2.50° 215.90+10.02° 20.23+1.27% 37.25+5.00"

34 133.06+1.32° 5.01+0.25 3.3342.89° 187.15+8.53¢ 17.19+0.86¢ 24.35+2.30%

35 129.68+4.97" 6.67+0.94° 2.50+2.50° 181.13+11.58¢ 16.92+1.72¢ 32.96+6.50°
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Table 8 Effects of gluten content on dough mixing characteristics
2 WeB A it/ % WKH/%  JBRAE/min BERTE/min - CI1-C2/(N'm)  C5-C4/(N'm)  C3-C2/(N'm)  C3-C4/(N-m)
0 65.97+0.40°  4.40+0.12° 4.98+0.05° 0.81+0.01° 0.8420.08" 1.20+0.01° 0.07+0.00°*
1 67.20£0.00"  4.23+0.31° 5.33+0.12° 0.81+0.01° 0.79+0.03" 1.14+0.01° 0.07+0.00*
2 67.33+0.40"  4.09+0.12° 5.2240.22° 0.81£0.01%® 0.80+0.02° 1.14+0.02" 0.08+0.01°
3 67.30£0.17"  4.21+0.24" 5.46+0.07" 0.79+0.01° 0.80+0.02° 1.11£0.01% 0.08+0.01*
4 67.20£0.00"°  4.50+0.15" 5.86+0.25% 0.81£0.01% 0.83+0.03% 1.12+0.02% 0.08+0.01*
5 66.37+0.12°  4.95+0.38" 6.15+0.52° 0.83+0.02° 0.89+0.05° 1.09+0.00° 0.07+0.01°
*9 AMBAMEBXMEHTEAER. REFENEZWE
Table 9 Effects of gluten addition on cooking and texture properties of fresh wet noodles
AT IR /% WK% HEEBR A% FHEWRE/% 5 H/g LR/ hrMPEE R /mm
0 135.00+2.73* 4.50+1.30° 1.67+1.44* 260.46+4.56° 18.50+0.97° 25.67+1.24°
1 132.2242.02% 4.21+0.56" 0.83+1.44 260.28+10.98° 22.1742.14° 24.45+1.87°
2 129.68+2.04% 4.49+0.67° 1.67+1.44° 314.76+13.38" 22.82+1.76° 34.58+3.41°
3 130.45+5.36"™ 4.06+0.24° 0.83+1.44° 294.20+4.78" 19.47+£0.97° 32.78+0.89"
4 128.83+0.44° 3.80+0.66" 0.83+1.44° 280.32+7.54° 18.26+0.83° 25.52+1.86°
5 130.01+0.84 4.75£0.72° 0.83+1.44° 293.5+11.28° 18.52+1.10° 26.43£1.75°

N, 4%} 24 5.86 min, 5% 6.15 min, {H2 X H# 2 )
To i E P25 5 (P>0.05) . A as st 3% 8 (55
C1-C2 fEHe/)N, M 0.79 Ne-m, HAWASFEASINT 55405 T B
25 5 (P>0.05), A EMAE C3-C4 Z [T E 2=
(P>0.05), 4t I AL A R i — i SIE A, Sl i AR
T SR KV A T 1 A A B R ), 4R T I
LR E M, R T AL ERE . ATAFR R, L2y
AT A P9 TR 7K 5 2 Jc A9 8 o 1 84 o g 8o, HL DRl mp
R A WO A 35 I A1 5 982 8 % T T JEL A o 3805 1 T
WS4, 102 AR ORI C SR 1, 1R AT K R R P
I8 B A Ry AT LABRAM T A A R, TR BCRE R S8 3 A THT
AL ok, o B A O A RER Ak B S
ali/NE by A ) B 0T, 2 T P B R B0 VR A R TR B,
XOREHTEALS ] fFiE 5010 & 4 5 Z i A &

Ve R B2
F 9 BB ok, OB XS T 25 28 2 Kk % | i

e AT 45 % TC 3 50 (P>0.05), BY Y J7 . hir e 2 Fn
P B AE A eRy BRI 2%k, A3k 314.76 g,
22.82 g M134.58 mm. IZL DRI S FEOMS R
JO T B o 33 2 PR A ARV T 2 R v 2 o 2 8 A o A9 T A
AT A3 P 45 1T BE ST AN RETE B SE 4L IO 254, B BN Ak 38
INFRAG R bR T R AE T 1S PR B 58 R BLA WOk 1
T (T RO > 1A A L A %) i R | 8 e R B S
P o TEIE B R US IV Rl N, 28 ks i 45 A RE A% 2035 T 2% 114
BT, B SR R R, [R) S R T A% AR 25 A AR
BRI, R TR, SR, of & A DO T RE

ST A rp oL R R 0L, R S T T U < T A

BB AT AR . REVR BRI R IR Ok RE IS 4R
1o Eh R AT S AR AR ), S PO A ek R KR
S AT 25 S5 A R AT A, DA T AR SO0 KL P 2 A A
ST

25 BFERAMENERRSHFMMEREE. K
Ak ERed0p=A)

B = J5E S 0 2 o) T P YR R PR TR S5 7R A . AR
PERYFE I 4 ) W 10 FI 11, E 10 PREFH, BEH
JE 2% J S 8 P B4 I W K R TR R I, SR 1. 2%0 I
KR 70.30%, SR T BE 2 G 0 0% 38 0 T A T8 A
], FasEmtml . B LEE C1-c2. #fawett C3-C4 L
FAR(P>0.05), WiHIHIAH C5-C4 HRMEST 0.6%
JE BT REAR, TET R 1.2%0 5l 0.76 Nom. A6, JiE
R T s S B0 BUB AL R RR AR, Wl 1.2%
IF, C3-C2 HfkN 1.07 Nomo M 11 BBF H B LR
BRI 0 X T 4% T 4% 2R TG 3. 35 M5 i (P>0.05) o JBE 2E S HE
W& 1.0%~1.2%0F WKk RE s, BB EEER
(P<0.05) 0 32 Al Ay 45 0 ) JBE =4 e LA 65 58 1) WL UK g
AL A B HA ARG, NI T Aok rER,
SO AT IR R L2%E i K, R Re s 1.0%
5 K o 0 A JE 2% M 74D R O R 08 4R v 1T 2% 1) B 11 A
i B a3 DR Ay JBE 2 i 5 T A% v 1 B 1 A AR DR
BT R ME M BTPERE L, AT LIS A B B Ak R i AT
i, AT B B 5 R B 2 s o 22 0 JE A, &
I JEE S AT DA — 2B BRI R R AR, W B R,
T o g g B B TR, ZR A R AR EE R I VS I R
0.4%~0.8%HH X 18 B .
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Table 10 Effects of konjac gum addition on dough mixing characteristics
JBE S RS I /% WK 2/% RS [)/min B A/min - C1-C2/(N'm)  C5-C4/(N'm)  C3-C2/(N'm)  C3-C4/(N-m)
0.0 65.07+0.51°  4.44+0.28° 5.50+0.19* 0.82+0.03* 0.90+0.05 1.19+0.02° 0.07+0.01°
0.2 65.20+0.00°  4.50£0.03° 5.60+0.38" 0.83+0.00° 0.90+0.02° 1.19+0.02° 0.07+0.02°
0.4 66.63+0.06°  4.48+0.22° 5.71+0.32° 0.82+0.00° 0.90+0.03* 1.14+0.02° 0.08+0.01°
0.6 66.60£0.10°  4.65+0.40° 5.63£0.12° 0.84+0.01° 0.86£0.03% 1.14+0.00° 0.08+0.01°
0.8 67.33+0.29°  4.59+0.11° 5.60+0.28" 0.83+0.02° 0.82+0.01% 1.100.00° 0.07+0.02°
1.0 67.87£0.12°  4.64+0.06" 5.63+0.13" 0.81+0.01* 0.79£0.01% 1.09+0.01¢¢ 0.07+0.01°
12 70.30+0.17°  4.46+0.16° 5.58+0.18" 0.81+0.01° 0.760.04° 1.07+0.01¢ 0.09+0.02°
F 11 BFRAMEMEEREAR. REFENZZIT
Table 11 Effects of konjac gum addition on cooking and texture properties of fresh wet noodles
JE A S /% AWK % REMERFE% ZEEWRT% S Ji/g FrisR i /g PR B /mm
0.0 125.96+2.36° 6.0242.22° 0.83+1.44° 279.44+21.30" 18.27+1.48° 27.92+3.43°
0.2 126.61£1.99° 5.87+0.28" 0.83+1.44° 274.01£6.30° 21.86+1.68° 42.02+3.58°
0.4 125.86+0.91° 6.92+1.84° 0.83+1.44° 249.48+7.96" 19.17£2.24° 46.69+6.15
0.6 121.03+1.63° 6.89+0.40° 0.83+1.44" 271.83+12.26° 21.75+1.71° 50.22+1.39"
0.8 124.74+1.54° 7.36+0.67" 1.67+2.89* 312.78+14.11° 18.96+2.36° 48.08+3.20°
1.0 134.20+1.57° 2.76+0.56 0.83+1.44° 292.27+7.87° 25.34+1.97° 57.51+3.03°
1.2 133.14£1.54° 2.5540.17° 0.00+0.00* 314.05+8.24° 21.92+1.38° 33.73+2.08¢

26 ITZEHk
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Table 12 Orthogonal experimental analysis results

A B c D B /g PR /g
1 1 1 1 1 165.84 12.98
2 1 2 2 2 199.87 15.12
3 1 3 3 3 159.98 13.73
4 2 1 2 3 193.21 14.49
5 2 2 3 1 177.54 16.11
6 2 3 1 2 107.30 12.19
7 3 1 3 2 87.86 11.18
8 3 2 1 3 97.53 12.26
9 3 3 2 1 93.97 11.76
K1 175.230 148.970 123.557 145.783
K2 159.350 158.313 162.350 131.677
K3 93.120 120.417 141.793 150.240
W24 18 82.110 37.896 38.793 18.563
BT KK Al B2 2 D3
F M7 A>C>B>D
K1 13.943 12.883 12.477 13.617
K2 14.263 14.497 13.790 12.830
K3 11.733 12.560 13.673 13.493
W 2208 2.530 1.937 1313 0.787
BAFKF A2 B2 2 D1
FWIF A>C>B>D

® 13 TEIZHEHEEEZIFEMRAFELLE

Table 13 Comparison of cooking and texture characteristics of fresh wet noodles prepared by different processes

paxil R IK /Y% FEBIR R Y% ZEBIWTER% Y/ DR UL
XFEE 1 117.34+1.97% 8.31+0.53* 0.00£0.00° 216.70+16.64° 21.24+1.83"
X 2 120.98+4.14® 8.24+0.25° 0.83+1.44° 211.81+6.46° 21.41+1.73*
Xt 3 123.88+1.61° 5.02+1.57° 0.00+0.00° 241.64+1.71° 22.05+1.03°
X 4 124.56+2.22° 4.78+0.50° 1.67+1.44° 235.7843.20" 21.23+2.39*
Xt 5 113.1242.29¢ 7.97+0.91° 0.00£0.00* 218.14+11.03° 20.10+1.18*
100 100 -
P e b
80 / 80 - %
P e 74 60 -
& G}
% a2 ©
® —a— X Eb2
~v-XJ 113 20 L
20 + — Xt b4
—aXF s
0 , . \ ! , ! ) 0
0 30 60 90 120 150 180 210 XFEE1  XFEb2  XFEE3 O XFER4 XFEES
8] /min AR T2 il 2% i 2%

TE: AN TR 2R B3, P<0.05.
B 1 R [R) C2 6 T AR VE MK A A e G {E
Fig.1 Hydrolysis rate of starch and eGI of noodle prepared by different processes
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