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Research on the Optimization of Response Surface Composite Enzyme Method for Clarifying
Nanguo Pear Juice and Its Fruit Tea Process
Yifei Wei Yonghang Lv. Rui Tong
Liaoning University of Science and Technology
[Abstract] Nanguo pear juice is rich in macromolecules such as pectin and starch, and its natural turbidity has
long restricted its application in the fruit and tea industry. Experiments have found that when untreated pear
juice is mixed with tea soup, not only will precipitation and stratification occur, but the release of tea aroma will
also be hindered due to the encapsulation of tea polyphenols by turbid substances. This study achieved a 92.7%
increase in light transmittance of fruit tea products while retaining the characteristic aroma of Nanguo pear
through the construction of a "enzymatic hydrolysis compound" collaborative process, which is nearly three
times higher than traditional processes. The research team adopted a stepwise experimental design: firstly, single
factor experiments were conducted to lock in the activity thresholds of pectinase, cellulase, and alpha amylase. It
was found that when the enzymatic hydrolysis temperature reached 45 °C, the synergistic degradation efficiency
of the three enzymes on pear juice turbidity was significantly improved. Subsequently, a mathematical model
was established using response surface methodology to determine the optimal ratio of 1.2% pectinase, 0.8%
cellulase, and 0.5% alpha amylase. At this point, the viscosity of pear juice decreased to 18.3% of the initial value.
It is interesting that during the enzymatic hydrolysis process, it was found that the retention rate of characteristic
ester compounds in Nanguo pear showed a non—linear relationship with the hydrolysis time — when the
treatment time exceeded 90 minutes, although the clarity continued to improve, key aroma components such as
ethyl caproate would decay by more than 23%.Innovatively advancing the tea soup compounding process to the
enzymatic hydrolysis stage, by synchronously injecting cold extracted tea soup at the end of enzymatic hydrolysis,

utilizing the complexation between tea polyphenols and residual enzyme proteins, both enzyme activity is
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terminated and stable colloids are formed. Through electronic nose detection, this timing control allows the final

product to retain 14 more volatile substances compared to traditional segmented processes. Industrialization

testing has shown that this process can extend the shelf life of fruit and tea to 180 days, and increase the added

value of deep processing per ton of raw materials by 3200 yuan, providing a replicable technological paradigm

for regional fruit deep processing.

[Key words] Nanguo pear; compound clarifying agent; medicinal and edible homology; light transmittance;

response surface area
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