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Optimization of alkali deastringency process for Phyllanthus emblica L. dried
fruit and development of a black tea composite tea bag
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(1. Zhejiang Gongzheng Testing Center Incorporated, Hangzhou 310009, China;
2. College of Mechanical and Electrical Engineering, Heyuan Polytechnic, Heyuan 517000, China)

ABSTRACT: Objective To optimize the alkali deastringency process of Phyllanthus emblica L. dried fruit and
develop a unique and standardized composite tea bag containing Phyllanthus emblica L. dried fruit and black tea.
Methods Using Phyllanthus emblica L. dried fruit as the raw material, alkali deastringency was performed with
NaHCOs; solution. Firstly, through single factor and orthogonal experiments, the solid-liquid ratio, NaHCO; mass

fraction, deastringency temperature and deastringency time were optimized using deastringency rate as the indicator.
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Subsequently, based on the optimal deastringency process and using sensory evaluation as the evaluation criterion,
the formula ratios of Phyllanthus emblica L. dried fruit, black tea, red dates and licorice in the composite tea bag
were optimized. Results The optimization experiment of the deastringency process showed that the optimal
conditions were a solid-liquid ratio of 1:3 (g:mL), NaHCO; mass fraction of 2.5%, deastringency temperature of
35 °C and deastringency time of 35 min. Under these conditions, the deastringency rate reached 71.38%. The optimal
formula for the composite tea bag was determined through formula optimization experiments to be 50% Phyllanthus
emblica L. dried fruit, 30% black tea, 20% red dates and 10% licorice. The sensory score of the product produced
based on this was 87.2 points, with a smooth taste, prominent fruit aroma and a long aftertaste. All indicators of the
product comply with the GB/T 24690—2018 Bagged tea standard. Conclusion This study successfully establishes
an efficient deastringency process for Phyllanthus emblica L. dried fruit, and developes a composite tea bag with
excellent sensory quality and huge market potential, providing reliable theoretical basis and technical support for its
industrial production and market promotion.

KEY WORDS: Phyllanthus emblica L.; alkaline deastringency; process optimization; deastringency rate; composite tea bag
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Table 1 Table of sensory scoring criteria for the Phyllanthus emblica L. dried fruit-black tea composite tea bag
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Table 2 Factor and level table for optimization experiment of deastringent process
FIKF- A H)(g:mL) B (NaHCO; ¥ M )/ % C(B IR ) /°C D5 722 Bt 8] )/min
1 1:2 2.5 32 25
2 1:3 3.0 35 30
3 1:4 3.5 38 35
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Table 3 Factor and levels table for tea bag formula
optimization experiment
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Effects of solid-liquid ratio, NaHCO; solution mass fraction, deastringency temperature and deastringency time on the

deastringency rate of dried Phyllanthus emblica L.
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Table 4 Results of orthogonal experiment on alkaline deastringency of Phyllanthus emblica L.

LIS AW L) (gimL) B (NaHCOs i i )/ % CB VIR BE)/°C D4 B 7] )/min VR 2%
1 1:2 2.5 32 25 66.06
2 1:2 3.0 35 30 66.88
3 1:2 3.5 38 35 68.28
4 1:3 2.5 35 35 71.25
5 13 3.0 38 25 67.63
6 1:3 3.5 32 30 69.51
7 1:4 2.5 38 30 69.09
8 1:4 3.0 32 35 69.83
9 1:4 3.5 35 25 67.34
FHIME 1 67.073 68.800 68.467 67.010
SEHIME 2 69.463 68.113 68.490 68.493
FHIE 3 68.753 68.377 68.333 69.787
W2z 2.390 0.687 0.157 2.777
ALK A B, C, Ds
x5 FAEARUERZZWRER
Table 5 Results of orthogonal experiment of tea bag formula optimization
S EGHTT R T H6)/% FLL2% H i)/ % G(LL L i)/ % HOH 5 L B1])/% TS
1 40 25 10 5 70.8
2 40 30 15 10 78.8
3 40 35 20 15 76.3
4 50 25 15 15 82.5
5 50 30 20 5 85.9
6 50 35 10 10 80.2
7 60 25 20 10 81.6
8 60 30 10 15 80.4
9 60 35 15 5 78.7
FHIME 1 75.300 78.300 77.133 78.467
SEHIME 2 82.867 81.700 80.000 80.200
FHIE 3 80.233 78.400 81.267 79.733
& 7.567 3.400 4.134 1.733
AR Ex Fa Gs H,
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