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Abstract: The present study evaluated and screened high quality dumpling flour using the analytical equipment, mixolab.
The corresponding result aimed to provide theoretical support for high efficient dumpling flour blending. Totally, 30
commercial dumpling flour on shelf in the market were collected for measurement of physicochemical parameters such as
flour whiteness, wet gluten content, rheological properties and gelatinization properties, besides sensory evaluation for
dumpling-making. Divergence of dumpling-making characteristics were analyzed and the flour were graded through cluster
analysis. Additionally, a target index cross section (TICS) for high quality dump-making flour was constructed through the
standard curve of Chopin+ test protocol which was the built-in function software in Mixolab. The TICS was applied for
dumpling-making flour blending using Zhengmail36, Zhengmai366 and Xinmai26 as the basic flour. Results showed that,
the coefficient variation of dumpling-making associated quality traits were ranked: Formation time>stability time>
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farinogram quality number>weakening degree>gluten index>breakdown>final viscosity>peak viscosity>wet gluten con-

tent>gelinization temperature>water absorption>whiteness>peak time>sensory score. The thirty flour collected were

classified into three groups at the Euclidean distance 5.0. The second group which including 16 samples was recognized as

the elite quality dumpling-making flour due to the superior index in stability time, peak viscosity, final viscosity and

sensory score. The water absorption of the elite flour was 8~9 in TICS, while the mixed index ranged 5~7, gluten+index

ranged 5~6, viscosity index ranged 5~7, amylase index was 7~8, and retrograded index was 7~8. Taking the flour from

wheat cultivars, Zhengmai 136, Zhengmai 366 and Xinmai 26 as the basic flour, 10 mixed flour were prepared in various

proportion. The mixed flour with the ration of 7:2:1, 6:3:1, 6:2:2, 5:4:1 were accordance with the elite quality RICS of

the above mentioned six parameters. Results obtained from the present study would provide theoretical basis and technical

support for enterprises to produce high-quality dumpling flour and flour quality control.

Key words: dumpling flour; cluster analysis; flour mixing; mixing tester; target index cross section
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Table 1 Name and source of 30 kinds of commercially
available dumpling flour
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Table 2 Rheological characteristics and whiteness statistical analysis of 30 kinds of dumpling flour

2230 M T WML RITESEH 400

g e T T A [ EER S M 7K 3R TE i ] FasE st ] gL BB e A
7 BT EE (%) (%) (%) (min) (min) (FU) (FQN)
(] 0 (1]

JZ-1 78.9 279 88.5 60.8 11.7 17.7 55 193
172 77.1 305 715 61.6 49 10.5 56 131
173 778 283 85.5 63.1 22 12.6 27 147
1Z-4 753 305 64.9 62 4 538 85 76
1Z-5 746 296 75 62.7 15 10.7 35 123
1Z-6 78.0 294 65.6 625 1.4 44 7 23
1Z-7 762 305 823 635 6.8 13.8 52 161
1Z-8 75.7 317 76 662 63 9.0 108 110
129 717 323 59.4 63.1 32 42 142 56
1Z-10 73.9 306 90.5 63.6 10.0 12.0 98 139
JZ-11 739 30.1 68.8 59.4 22 3.7 100 8
JZ-12 75.9 28.9 70.2 62 1.5 54 75 58
1Z-13 76.6 282 78 60.4 72 14.8 39 158
JZ-14 78.7 242 96.7 62.3 17.2 34.8 13 373
JZ-15 773 28.6 66.4 61 17 5.9 78 68
JZ-16 77.6 27 53.7 61.5 2 43 83 54
1Z-17 79.8 305 74.1 653 6 14.6 21 158
JZ-18 76.6 28 90 59.7 19 238 7 37
1Z-19 76.1 28.1 65.8 622 15 3.6 11 44
1220 76.4 284 84.9 62.7 8.5 18.1 3 200
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(%) (%) (%) (min) (min) (FU) (FQN)
1Z-21 75.1 29.5 64.7 61.1 6 8.8 70 102
17-22 74.6 309 78 60.8 7.7 12.7 74 136
JZ-23 76.6 26.8 575 58.6 6 10.1 57 121
JZ-24 76.9 28.7 70 60.5 6.7 14.1 40 158
JZ-25 75.4 30.4 737 64.9 42 59 88 76
1Z-26 75.6 345 90.4 63.5 9 14.1 55 168
1227 75.3 36.3 54.5 60.2 32 4.6 82 70
JZ-28 76 31.1 61.7 58.5 32 5.8 75 71
1Z-29 75.7 39.7 59.2 61.3 4.8 44 109 73
JZ-30 73.8 29.6 60.8 59.6 3 6.4 67 81

¥ 76.10 30.03 72.61 61.82 5.18 9.85 69.03 113.60

FrifEE 1.67 2.86 11.65 1.84 3.56 6.45 29.25 68.37
ez 8.1 15.5 43 7.7 15.8 32 129 350

AT A H(%) 2.19 9.52 16.05 2.98 68.59 65.41 42.37 60.18
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Table 3  Statistical analysis of gelatinization characteristics and sensory scores of 30 dumpling dumplings

i WEMEREE (cP)  BeflOREEE (cP)  FEUE (cP) FZHE(cP)  [IAA{E(cP)  WE(ERFH (min) WIFLEE(C)  JETED(4)
1Z-1 2858 1959 899 3213 1254 6.27 68.6 575
1Z-2 2924 2024 900 3291 1267 6.33 69.4 60.5
1Z-3 2419 1549 870 2790 1241 6.27 71 63.5
1Z-4 2885 2074 811 3294 1220 6.47 69.3 49
1Z-5 2846 2027 819 3374 1347 6.33 69.35 775
1Z-6 2967 2135 832 3565 1430 6.27 79.05 73
1Z-7 3050 2116 934 3530 1414 6.4 71 78
1Z-8 2743 1909 834 3591 1682 6.33 87.9 715
1Z-9 2459 1762 697 3166 1404 6.33 70.95 66.5
1Z-10 2884 2054 830 3615 1561 6.33 69.3 66.5
JZ-11 2934 2230 704 3558 1328 6.53 68.5 63.5
1Z-12 2743 2040 703 3398 1358 6.47 69.35 75.5
JZ-13 2681 1894 787 3112 1218 6.27 68.55 70.5
1Z-14 2940 1926 1014 3159 1233 6.27 68.45 63.5
1Z-15 2556 1752 804 3094 1342 6.27 71 62
1Z-16 2511 1622 889 2912 1290 6.2 69.35 66
1Z-17 3086 2037 1049 3552 1515 6.07 70.95 76
JZ-18 2218 947 1271 1873 926 5.87 71 54
1Z-19 2894 1987 907 3401 1414 6.27 69.4 75.5
1Z-20 2590 1961 629 3233 1272 6.33 68.6 74.5
1Z-21 2312 1469 843 2675 1206 6.13 68.6 61
JZ-22 2589 1566 1023 2998 1432 6.13 69.35 64.5
1Z-23 2495 1751 744 2890 1139 6.33 68.55 61.5
JZ-24 2570 1725 845 2941 1216 6.2 68.55 65.5
1Z-25 2747 2010 737 3163 1153 6.47 69.4 70.5
1Z-26 2358 1572 786 2699 1127 6.27 68.55 60.5
1Z-27 2517 1760 757 2944 1184 6.4 69.3 62.5
12-28 2993 2181 812 3417 1236 6.4 68.6 75.5
1Z-29 2036 1402 634 2520 1118 6.4 90.45 56
1Z-30 2941 2247 694 3505 1258 6.53 69.35 76.5
XA 2691.53 1856.27 835.27 3149.10 1292.83 6.30 71.06 66.62
FRifE2E 261.82 281.62 131.44 378.75 147.06 0.14 5.22 7.53
W2 1050 1300 642 1742 756 0.66 22 69
5 ZE(%) 9.73 15.17 15.74 12.03 11.38 2.17 7.35 0.11
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Table 4 Cluster center of each cluster variable

Tk =k
John B—2%  (1.2.4.5.6.7. (3.9.13.15. 16,
(18) 8,10, 11,12, 14, 20.21.22,23. 24,
17,19, 25, 28, 30) 26, 27.29)
Sy 76.60 76.21 75.94
WHEATSE(%)  28.00 29.60 30.71
JE 1t ] (min) 1.90 5.34 5.25
FEMTE (min)  2.80 10.26 9.90
V(SRS (cP) 2218 2902 2469
TN EE (cP) 1873 3414 2921
JEE TS 61.50 65.88 64.31
F5 16 P BT Ry R 48k
Table 5 16 kinds of high-quality dumpling flour profile index
TERFhgwS  HmEES  WERFEES  HinRE
1 8-75-788 11 8-55-788
2 8-55-678 12 8-55-578
4 8-56-688 14 8-76-678
5 8-65-688 17 9-66-688
6 8-55-688 19 8-45-688
7 8-65-688 25 9-56-578
8 9-55-578 28 8-55-788
10 8-75-688 30 8-55-678

2.2 REMENEMRBR/NEZECH IR

2.2.1 FBFE 136, HFE 366 FHiZE 26 /NE Wy MR HR
AbFERRZEL LR 32 136 HIRTETA AR/
LW EEE, 2019 45 o E W, B U e
LSO - = Y i N A A AL N SR AN = S ST L L
— B WS AT I PAFSEZ 136 SR /INZE By Sk LA
K3, KRZZ 366 FUHIZE 26 YEMECAG 43HT L TR (R 6): K43

K6 AN RN R TSR
Table 6 Quality parameters of three wheat varieties
NS E1E MMRAT S AR BokR %bﬂiﬁﬂ‘l‘lﬂ i%'iiﬁﬂ‘l‘lﬂ AL MBUREAERC R RZHE
(%) (%) (%) (min) (min) (FU) (FQN) (cP) (cP)
HF136  72.70+£3.79°  32.6£1.21°  60.7+2.49° 66.3+2.11°  2.9+0.18°  4.2+0.68°  110+5.79° 61+2.38° 2922+104.24*  2927+104.84°
#4226 77.60£3.63°  32.120.94°  98.6+2.34" 68.6£2.17° 17.3£0.79" 19.9+0.79" 84+4.21° 225+3.95% 2456+102.18° 2851+106.53°
HF366  76.30+2.94°  31.6+£0.79° 83.5+3.19° 69.8+2.26°  7.0£0.35° 11.7x0.71°  56+2.63° 145+4.27° 2335+99.68°  3169+108.58"

RPN R R R 25 5 .35 P<0.05,
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Fig.3 Three kinds of base powder and ten kinds of mixed powder are matched with the "high-quality target index cross section"
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