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ABSTRACT: Objective To optimize the preparation process of Hanzhong tea Mianpi and conduct quality
evaluation. Methods Based on single-factor experiments, an L,4(4°) orthogonal array design was adopted, with sensory
evaluation (including taste, appearance, odor, flavor and texture) as the scoring index. The effects of tea powder, zinc

gluconate, sodium copper chlorophyll addition amount and pH of mixed slurry on the brightness and color variation of
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tea Mianpi were investigated using chromatic aberration measurement. Meanwhile, 5 texture parameters—hardness,

cohesiveness, springiness, gumminess and chewiness—were determined by a texture analyzer. Using the SPSS PRO

online data analysis platform, statistical analysis and multiple comparisons were performed on the comprehensively

evaluated data from the orthogonal test to determine the optimal processing combination. Results Orthogonal

experiments determined the order of importance of factors affecting tea Mianpi quality as follows: green tea powder

content>pH>zinc gluconate content>sodium copper chlorophyllin content. Based on a comprehensive analysis of

sensory evaluation, chromatic aberration and texture, the optimal production process was 4.0% green tea powder,

0.015% sodium copper chlorophyllin, 0.018% zinc gluconate, and a mixed slurry pH of 6.4. Conclusion Tea Mianpi

produced using this optimized process feature a vibrant green color, a smooth and glossy surface, and a texture that is

neither too soft nor too hard, offering a pleasant chewiness and elasticity. They boast a rich, refreshing aroma, providing

a valuable reference for the development and utilization of Hanzhong tea Mianpi.

KEY WORDS: tea Mianpi; orthogonal test; chromatic aberration; texture analysis; preparation process; quality

evaluation
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Table 2 Table of sensory evaluation for tea Mianpi
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Table 3 Analysis of variance on the impact of tea powder
addition on sensory indicators

WIHIiH PIME b F P
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2 FR E F B (P<0.01),
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Fig.1 Effects of tea powder addition amount on evaluation results
of blank control tea Mianpi
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Fig.2 Effects of tea powder addition amount on evaluation results
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Fig.3 Effects of sodium copper chlorophyllin addltlon amount on
evaluation results of tea Mianpi
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Fig.4 Effects of zinc gluconate addition amount on evaluation
results of tea Mianpi
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Fig.5 Effects of pH on evaluation results of tea Mianpi
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Table 4 Sensory evaluation results and range from the
orthogonal experiment

ik .
B A B C W By
— %

=

1 1 1 1 1 9.45  71.30™
2 1 2 2 2 10.55  69.70"™
3 1 3 3 3 8.93  66.20°
4 1 4 4 4 13.59  67.20°
5 2 1 2 3 1526 68.90°
6 2 2 1 4 1337 66.30°
7 2 3 4 1 598  78.20°
8 2 4 3 2 6.87  84.60"
9 3 1 3 4 13.84  76.60™
10 3 2 4 3 1362 72.60™
11 3 3 1 2 4.14  89.00°
12 3 4 2 1 8.80  80.10™
13 4 1 4 2 8.41  83.00®
14 4 2 3 1 7.82  81.40"
15 4 3 2 4 6.57  74.90™
16 4 4 1 3 6.09  76.20™
K, 27440 299.80 299.10  311.00

K, 298.00 290.00 293.60  326.30

K; 31830 30830  308.80  283.90

K, 31550 308.10  285.00  285.00

ki 68.60 74.95 74.78 7175

ke 7450 72.50 73.40 81.58

ks 79.58 77.08 77.20 70.98

k, 7888  77.025 7125 71.25

R 1098 4.58 5.95 10.60

T SRR /NG T BER R 22 5 .35 (P<0.05), T 1A
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Table 5 Measurement results of chromatic aberration of tea Mianpi in orthogonal experimental combination

*

*

IEs A& AL A Ab’ AE

1 —42.64+0.48 ~0.29+0.17 19.210.66> 46.77+0.40°7
2 —38.16=1.61° —0.41+0.36° 19.65+0.62> 42.93+1.69"

3 —47.45£1.30" 1.44+0.60° 16.25+0.85" 50.19+0.94%
4 —49.73+0.721 2.72+0.65 13.21£0.89¢ 51.53+0.54°

5 —48.2240.42M 1.44+0.98" 16.18+0.19° 50.89+0.39®
6 —45.33+1.38% 0.22+0.54° 16.56+1.48¢ 48.28+1.52%
7 -40.48+1.16° —0.31£0.71¢ 24.79£1.07° 47.49+0.68°"
8 ~37.14+0.69° —1.32+0.34%f 25.11£1.27° 44.87+0.62¢

9 —43.13+0.93% 0.210.45° 24.6240.35" 49.67+0.64>¢
10 —44.8120.07°" —0.76+0.97°% 20.93+0.87% 49.47+0.42%4
11 —41.53+0.36" —1.9420.45" 21.24+1.42° 46.71£0.35"
12 —44.32+0.91%" —1.45+0.09°" 18.45+2.66% 48.08+0.30%f
13 —42.28+1.94"¢ —2.00£0.73" 18.99+1.20% 46.42+1.45™
14 —42.70+1.28% —1.46+0.12°f 19.09£1.20*¢ 46.81+0.69"
15 —47.89x1.66" —2.11£0.62" 14.00£1.53¢ 49.97+1.24"°
16 —47.01£1.398" —1.88+0.36" 16.27+0.40" 49.79+1.20%¢
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3,8, 16 5 2 2B EMEZEF(P<0.05), HAxIE>
| 2 G WM R (P>0.05) . 45 4b B R BN 1k 7E
57.67~130.67 N 784k, AbBE 2 Ay EhdE ok, ALHE 16 Y
E RN, IREEER KR 1, 2. 3 5REMER/N
FALHE 15, 16 Z[EAfFFE 2 5 W& 1 (P<0.05), kb B
Z I R PE T i 2 25 57 o A AL FRA PR A TE 2.77~10.50 m)

Ak, AbFE L AIH I R, ARIE 7 B H B A, b PR
1. 2 BUEMEME S AR S 2 RIfEE B g £ 5, Hbabr
ZHERADE,

ZEAN L 5 AR bR AT, AbER 11 A 14 AORERE . PR
PR OB R RIE S P 2 A F R KOE, BEAS SRl il
WA, LRERMEM, WM A LA T T
LA N AsBsC D, F AB,C3D o

CRORE . BRI AT, ERA T LG
W 4.0%, WEE RN 0.015%, 8 %5 0% IR B i
0.018%, A% pH 6.4,

6 EXNWEATRERBUELER

Table 6 Determination results of texture of tea Mianpi in orthogonal experimental combination

ERSIRI A A i EE/N PERE/(g * s) it/ mm I FH N MELIgEPE/mJ
1 147.33+0.58" 0.52+0.43° 7.68+1.81° 122.00+8.54* 10.50+1.41°
2 132.33£13.65% 1.00£0.19"* 7.00£0.62" 130.67+13.20° 8.97+1.36°
3 121.67+22.28% 0.56+0.39° 44242 45° 119.67+10.41% 4.60+2.34°
4 82.00+14.11° 1.14+0.38" 5.05+0.47" 94.33+9 87 4.67+0.29°
5 113.67+10.02° 0.80+0.30" 4.90+0.87" 114.00+22.07%* 4.40+2.65"
6 89.00+23.58 1.36+0.21° 5.07+2.39" 88.33+£58.82%° 5.20+0.72"
7 122.33+2.08%" 0.51+0.10° 4.58+1.04™ 63.00£13.75™ 2.77+0.57°
8 86.00+£18.25% 1.12£0.10% 3.51+1.26° 98.67+26.50" 3.80£1.08°
9 97.67+15.82°¢ 0.85+0.14** 4.59+0.58" 84.33+27.39%¢ 3.83+1.63
10 57.00+14.73¢ 1.22+0.32% 5.20£0.32" 72.67+£37.45%° 3.73£2.10°
11 95.00£19.08"¢ 1.02+0.20"* 5.08+1.08™ 97.67+30.99"° 4.83+1.42°
12 111.33+27.23%° 1.01£0.30"* 5.13+0.27* 111.00+33.15° 5.63+1.89"
13 88.67+60.34%¢ 0.89+0.14** 4.84+0.54" 75.00+45.04" 3.50+1.92°
14 95.33+24.54"¢ 0.86:£0.44" 4.57+1.13% 76.67£31.97"° 3.7042.17°
15 61.00+18.52¢ 0.99+0.22%* 6.01£1.29"° 59.67+18.23° 3.00+1.11°
16 105.67£12.67*° 0.85+0.15"° 3.86+1.86° 57.67£37.98° 3.30£1.10°
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SIFTEER, TEIEACIRES: 16 Fh T 25404, 407 11 (AsB:C/D,)
CEA TN S AN A, BT e 2% S LA 7 T2 st
ZIMA 4.0%, MERZAEINAR 0.015%, #AEMRREm
AdE 0018%, IREW pH 6.4, LI 25 i 098w 4018 R

89.004.14, ¢ FIRRATT SN T H MBS (SR, | R
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