Journal of Food Science and Biotechnology FAEEIHBE300H | 2025 F3 A | ERSEMEARZER

DOI:10.12441/spyswjs.20221209001 [ #4957 1673-1689(2025)03-0119-11

E T IR e iR Y 4L F R VE Y 5 3 B SR B

WIEE' BIMC FH#E' RYE' X F REFT REE’
(U TRAFBRHIERR, I TH 214122; 2. RERUBZRRMARAT RERXRNROFHAES
SEWE, IR TM 5106405 3 ILREENMARLBRAT, WK 18T 276600)

BE(EWHRE A TFLERLORFRHR S ik, ARG EEHRAEHFFIER LD RGBT,
[HE) Ean S awkhaest g,k AR 2R S 0E 5 &, B RE kL L 5 ik fe i 2 K 5
MEENAMNBEAMENGY o B UFTREMAZPR HHALRAES R KZHEH R R &) IT
SRR ERMBEA, #—F 55 BARMAT E Rt BB A — A F SR AR A8 S B AR
R FHEA A F NSGA-T(AE LA SR FFL XD BB T E#RTLHTH, BT ALK FIFRIEMAL
HRNERIZZNESIBAEI R FBALR A E SR KRZE SR E R ERITH TN LA 6 TN 5 &
% F ¥4 Ak 3] 0.890.0.810.0.802 A= 0.863, 3 4k T 4 B FAM 45 R . i@ 3T 4% A0 B AL R R R AL B 89 & A B
AT EEALREFREERFAFREHZ KGR N EPHIRREIRT 28.5% [ EHiR @ L st b#EHK
Fo % AMRHENEZTERTABRET FTIFRE B AR F, AL ETAKRBLET I F
kW R FAE B AE kB, 5% B AR AR 25 A T B S AL BB, TAE A et BB AL P 4y
HAH T, ARERTHENR T L FRLTAA T EOE N EF IR E L.
KHEIA): UL 4o g B8  NSGA-IL; 4o 5 5 i vk o0 R BEEC

Taste Evaluation and Blending Strategy of Black Tea Based on Near
Infrared Spectroscopy

LIN Yiging' ZHOU Qiaoyi® LI Zhenfeng' SONG Feihu' LIU Li’
SONG Chunfang"” LING Caijin®

(1. School of Intelligent Manufacturing, Jiangnan University, Wuxi 214122, China; 2. Guangdong Provincial Key

Laboratory of Tea Plant Resources Innovation and Utilization, Tea Research institute, Guangdong Academy of

Agricultural Sciences, Guangzhou 510640, China; 3. Shandong Bihai Machinery Technology, Co., Ltd., Linyi
276600, China)

Abstract: [Objective] The aim of the study is to explore a digital blending method based on spectral information,
thereby improving the efficiency of black tea blending and ensuring the stability of the finished tea quality.
[Method] '"Ying Hong No. 9' black tea was taken as the research subject. Partial least squares regression was
employed to compare the effects of different spectral preprocessing methods and feature wavelength selection
algorithms on prediction model performance. Quantitative prediction models for the mass fraction of tea
polyphenols, the mass fraction of free amino acids, and the mass of water-soluble extractives, as well as the taste

scores, were established accordingly. Furthermore, a multi-objective optimization algorithm was employed to
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transform the tea blending process into a mathematical model that balanced both quality and cost considerations.
The NSGA-1II (non-dominated sorting genetic algorithm II) was utilized for global optimization of blending
recipes, with manual sensory evaluation conducted to validate the results. [Result] The prediction models for the
mass fraction of tea polyphenols, the mass fraction of free amino acids, and the mass of water-soluble extractives,
as well as the taste scores, achieved determination coefficients of 0.890, 0.810, 0.802, and 0.863, respectively, in
their predictive sets, all outperforming the full-spectrum prediction results. The optimized blending recipe derived
from digital blending strategy optimization not only met sensory evaluation standards but also reduced blending
costs by 28.5%.

optimization algorithm enables digitization of the whole process from sensory evaluation to tea blending. Near-

[Conclusion] The combination of near-infrared spectroscopy and the multi-objective

infrared spectroscopy effectively captures chemical information related to key flavor compounds and taste quality
of black tea. The multi-objective optimization algorithm, together with near-infrared spectroscopy, enables rapid

development of optimal recipes, serving as an effective auxiliary method in the tea blending process. The findings

hold significant theoretical and practical value in advancing intelligent upgrading in the tea industry.

Keywords: near-infrared spectroscopy; NSGA-II; black tea; taste quality; blending
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Fig. 5 Prediction results of taste scores under the optimal model
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Table 3 Prices and taste scores of the raw materials for blending

) L SRR WERRTOIN SOy it/
PHIC R 7% . o . .
F¥fRy PSS MR A5 2 (Jt/kg)
I 92.45 92.34 0.964 800
J2 88.55 88.43 1.276 600
J3 86.30 86.22 0.861 400
J4 82.25 82.44 1.414 200
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Fig. 6 Variation of HV value with the number of iterations
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Table 4 Screening results of the blending recipes
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