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Abstract: In order to solve the problems of high breaking rate, easy paste soup, poor palatability and dim color in the production of purple
potato raw whole powder noodles, the formula and technology of purple potato raw whole powder noodles were optimized with the goal of
improving color and texture quality. The influences of color-retaining agents such as citric acid, sodium phytate, kojic acid, tea polyphenols and
[-dextrin, and improvers such as carrageenan, gluten and konjac glucomannan at different addition levels on the color, texture and sensory score
of the noodles. With the aid of other instruments and equipment including the mixolab2 mixing device, the silty characteristics and gelatinization
properties of the mixed powder with raw purple sweet potato flour at different addition levels of were compared and analyzed. The results
showed that the raw purple sweet potato flour affected the weakening of protein network, starch gelatinization and amylase-catalyzed starch
hydrolysis, with the addition greater than 10% decreasing the gluten and kneading resistance of dough. The suitable color-retaining agent and
suitable modifier were 0.6% citric acid and 0.6% KGM, respectively, with their sensory scores increasing by 13.56% and 11.92%, respectively,
compared with their corresponding reference groups. On this basis, the optimal formulation process of high-quality raw whole purple potato
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powder noodles was determined through four-factor and three-level orthogonal experiments, and the optimal conditions were: addition of raw

whole purple potato powder 8%, water 32%, citric acid 0.6%, and KGM 0.6%, with the corresponding sensory score being 85.48. The research

lays the foundation for subsequent industrial production of high-quality noodles made with raw whole purple sweet potato flour.
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Table 4 Experimental results of different proportions mixed-flour of raw purple sweet potato flour and wheat flour by mixolab
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BIREY% 12.4240.23°  8.71£0.11° 12.72+0.17° 12.20+£0.14° 11.83+0.05° 11.45+0.14¢
LGS 55.80+0.01"  63.20+0.00 56.20+0.01° 56.70+0.08" 57.00+0.16° 57.30+0.04°
Cl HAAH/min~ 4.26+0.13°  0.74+0.01° 4.12+0.09° 0.98+0.02¢ 0.98+0.03¢ 0.83+0.05¢
Cl#Z 0 H/min ~ 7.42£0.09°  1.99+£0.07° 6.97+0.10° 5.42+0.18° 5.38+0.09° 5.08+0.13¢
C2/(N-m) 0.37+0.00° - 0.33£0.01° 0.3120.00° 0.30£0.02° 0.29+0.01°
C3/(N'm) 1.95+0.01% - 1.88+0.02° 1.85+0.01¢ 1.78+0.01¢ 1.64+0.00°
C4/(Nm) 1.784+0.02° - 1.69+0.02° 1.03£0.00° 0.82+0.01¢ 0.55+0.01°
C5/(N'm) 3.10+0.16% - 2.16£0.11° 1.28+0.00° 0.97+0.01¢ 0.68+0.03°
C3-C2/(N'm) 1.58+0.00% - 1.5440.02° 1.54+0.00° 1.48+0.02¢ 1.35+0.00¢
C3-C4/(N'm) 0.17+0.00° - 0.19+£0.01¢ 0.82+0.02° 0.960.00° 1.09+0.06*
C5-C4/(N'm) 1.3240.13% - 0.48+0.03° 0.25+0.02° 0.15+0.00% 0.13£0.01¢
#% g -0.08+0.01° - -0.08+0.00° -0.08+0.00° -0.09+0.01® -0.10+0.00°
#Ep 0.65+0.01° - 0.75+0.02° 0.69+0.01° 0.55+0.01¢ 0.48+0.04°
GHE -0.010.00° - -0.02+0.01° -0.06:0.00° -0.07+0.00° -0.07+0.00°

E: FUTAR AR EFHREEZREE (p<0.05); KEAKEE.
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Fig.3 The effect of different color protectants on the color of

dough made by raw purple sweet potato flour
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Fig.5 The effect of citric acid and sodium phytate on the
sensory scores of noodles made by raw purple sweet potato
flour
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#5 TEIEEELMFNE TEZFMNEN
Table 5 Changes in noodles texture under different raw purple sweet potato flour additions

BRI NRIE Y WAl FAb H/g A JE g *H /g = 5% AR S /% IR A ik
0 205.15£5.69°  30.99+2.54™  3847.61+9047°  -30.44+6.06° 325114  0.63£0.03 85.3+2.97 2521.09+42.27° 2053.09+87.22%
2 186.48£2.15°  3351+1.46°  3603.07+145.55%  -4135+£5.15°  29.56+1.83  0.63+0.02 84.15+5.33 2673.72+122.8° 1946.92479.97™
4 161.79+4.84°  2825+1.59™  3481.284201.36%  -27.04+5.62°  30.01+1.45  0.61+0.01 86.96:+3.34 2152.31+141.27° 1871.21+128.51™
6 158.14+0.26°  27.87+1.16°  3615.924142.37% 32744341 30294241  0.62+0.02 81.374+2.97 2122.85+37.33% 1757.45+94.93¢
8 178.87+1.71°  29.83+1.19%  395821+118.72°  -33.13+2.68°  30.83+1.44  0.61+0.03 81.5246.58 2621.61+102.14° 2201.35+111.69*
10 158.92+0.85  26.90+1.19°  3240.54+156.87%  -33.72+4.02"  30.69+4.60  0.61+0.04 81.14+5.99 1911.79+238.84° 1557.72+144.49¢
E: RIZI AR BB FHEREEFEE (p<0.05), TF.
£ 6 AN REFEEEE &I EEMNETK
Table 6 Changes in texture of noodles made by raw purple sweet potato flour under different modifiers additions
BB AL Fin /g FiA¥ F) /g /g ¥ /g = 2% R /% i A H AP
HEBE (B8 ) 192.87+422%  36.65+1.68%  442024+18127°  27.4343.09°  34.36+£0.92°7  0.64+0.01" 84.31+0.137  284221+151.49%  2452.22+194.06i
0.2% F3hx 21021+7.79  35.98+1.51°  3839.18+86.39%  -37.44+2.32b%  31.64+1.93%8  0.65+0.01  88.06+0.65% 2492.45+67.07" 2194.58+49.16)
0.4% F3Lhx 193.66+3.40% 287442230 4478.67+242320  -32.67+523®  43.83+2.05  0.72+0.01°  85.6242.65°°  3231.05+198.42°°  2766.42+188.17°
0.6% F3i 258.08+7.20°  35.12+0.48%  5450.52+99.93*  -52.12+47.540  36.45+1.35%  0.69+0.01*  84.61+3.08°"  3756.72+79.25°  3178.52+133.15%
0.8%F3 20228+7.880  33.12£0.94%  4617.19+147.02°7  -38.09+2.80%  39.18+2.09°  0.70+0.02°  85.0242.96™%  3211.79+176.48%  2728.91+149.84"
2% ey 230.51£1.17"  3230+£1.18%"  442038+168.73"  -33.06£5.09°  37.58+1.11°  0.68£0.02°¢  86.4+1.15%¢  3028.14+1459'T  2615.42+113.54"
A% Ay 27148+125°  43.64+225°  4585.25+214.307  -38.58+0.87°¢  39.93£1.20°  0.69£0.01™  85.25+1.26™%  3184.84+111.43%  2672.16+115.21%"
6% A 205.83+1.68°  47.30+1.19°  5138.66£97.53%  -36.16+2.73%  34.63+1.61°  0.67+0.02°°  84.5+1.27%F 3379.74+66.97  2855.27+45.93°%
8% Bty 420.59£1.07*  57.48+1.70° 6371.7+317.99° -50.04£0.937  33374035%  0.66+0.01%T  87.41+0.92°¢  4238.22+138.46" 3639.89+178.60"
0.2% KGM 23270+£1.42% 3434107 484225+192.89%  -4230+0.12°°  39.00£0.99™  0.70£0.02®  88.04+0.92"  3336.83+£144.12°  2964.96+161.51%"
0.4% KGM 294.7240.83°  363740.11%°  5490.11+18.95°  -44.66+3.96°"  35.83+1.06°  0.69+0.01°  87.72+1.43% 3775.83+74.15° 3310.63+10.92°
0.6% KGM 286.02+£1.66°  42.54+1.88°  551523+137.14° 48265107  36.05£0.17%  0.69+0.00* 88.68+1.41° 3783.13+87.71° 3356.34+129.73
0.8% KGM 278.52+1.86°  38.75+0.88%  4875.96+102.16% = -46.33£3.68%  36.00+£0.38%  0.68+0.01™  86.92+0.60™¢  3289.84+81.56% 2879.37+77.47°%
xR 7 FNEKHFMETEZE SMEEFRMNTL
Table 7 Changes in texture of noodles made by raw purple sweet potato flour under different water additions
KA/ % W& /g FA¥ A1/g HE g *H /g = 5 /% N /% IR A M ik
*+EEE (30) 192.87+4.22°  36.65:1.68°  442024+18127°  -27.43+1.68% 34.36+0.92¢ 0.64+0.01°  84.31+0.13°  284221+151.49°  2452.22+194.06°
32 160.16£0.41°  2591+1.45°  3986.15£11032°  -30.26+1.94 38.3+1.76™ 0.67+0.02°  8523+2.68°  2760.47+253.05° 2392.51+64.58"
34 132.14+5.68°  26.48+2.42° 3664.77+87.19° 29.5245.00°  37.16£2.07°%  0.64+£0.03°  84.36+1.70° 2469.89+24.93° 2067.51+1.50°
36 121384236 22.1741.64°  347441411327°  -24.78+1.68 3530+1.80  0.6540.03°  82.1740.94°  2467.58+81.82° 2096.43+56.47°
38 121.66+2.78¢  20.0241.40°  3106.25+123.97°  -31.96+4.43 39.07+2.45 0.68+0.05°  87.87+040°  2430.95+196.17°  2129.11+170.32°
40 114.57+4.50°  15.83+2.56°  2602.26+136.60°  -25.34+1.99° 49.15+0.56" 0.74+0.01°  75.06+6.65° 1937.14+76.61° 1564.58+66.16°
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Fig.6 The effect of thickening agent on the sensory scores of

noodles made by raw purple sweet potato flour
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Fig.7 Changes in sensory scores of noodles made by raw purple

sweet potato flour under different water additions
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AN, KGM s Hmseh. e
HRZAKTERRRILA G ABCoDy. TR ZE T
RN T ZHE FFARLEIT LIRSS, A
BRI RIE, AR T Z AT =KE

RSLIINIE, 13BIZREVE 45 RN 85.48, 1 Hus T
IERR RS HARKRE . KRk, SRR EA SN
et fE L 20N AR I I 8%, /KNI 32%,
FAEBRNIINE 0.6%, KGM ITE 0.6%.

% 8 [ERXLIFERKFR
Table 8 Orthogonal experiment factor level table

R& .
JP —— " N R T BB
A (KFmE%) B (RFASH/IC)  C (AFRBRFINE%) A (KGM Fmg/%)
1 1 (30%) 1 (6%) 1(0.4%) 1 (0.4%) 76.18
2 1 (30%) 2 (8%) 2 (0.6%) 2 (0.6%) 83.45
3 1 (30%) 3 (10%) 3 (0.8%) 3 (0.8%) 69.32
4 2 (32%) 1 (6%) 2 (0.6%) 3 (0.8%) 84.37
5 2 (32%) 2 (8%) 3 (0.8%) 1(0.4%) 78.81
6 2 (32%) 3 (10%) 1 (0.4%) 2 (0.6%) 81.25
7 3 (34%) 1 (6%) 3 (0.8%) 2 (0.6%) 75.64
8 3 (34%) 2 (8%) 1(0.4%) 3 (0.8%) 81.36
9 3 (34%) 3 (10%) 2 (0.6%) 1 (0.4%) 83.10
K, 76.317 78.730 79.597 79.363
K, 81.477 81.207 83.640 80.113
K 80.033 77.890 74.590 78.350
HER 5.160 3317 9.050 1.763
BIFKP A, B, G, D,
T ARIRF C>A>B>D
3 = KRS IR PN I TC R B S R AR, AT ER

3.1 EREASHMATHHED HWKER, Joikpsh
TE R S5, IR ARG, TREH T ) &
1 o EEAEXR, B R SRR FEZG R, T
FIRATE RIS 38 NN S A AW mT LAk
HETH SR BRIk, T Ik RN I SR S A Ak U 2 %)
A& IR AP A ARSI, BT 26 IR AE i S
MHIEE . ZREMSUE TR, LA KRG, KEESN
TSI R 8% RER T R DRI I 2% IR T AA B B ol
32 XTHAHIEIR. MR fHEREN. MR, KW,
BRIREIX TR SR TER ], MR TR
FEFR A P R T oAl Bt
5. NIRRT AR B ML R B, NI
FREAMIE T 25 A e il S 6. A g IRt PR T 2%
HEUWR R pH K548 5 T2 A R IE AN HI R
7, FHRRNN R 54 RS TR A & H S IPTER
WAERBAT . ZRETEAE SRR B P4 1 45
B, 0.6% TR T I B T 58 S A A TH 26 (4 €
33 IR BBk . KGM M RG4S %A
SRYHSIBIYI . R, NS, Bk, (R PERR
EVE. THEMEE AR EUE T, KR TR
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