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Abstract

This paper researches the application prospect and promotion value of winter
tea. The research status of tea polysaccharides, tea polyphenols and catechins,
the main constituents of winter tea, were analyzed. In addition, the economic
value and social benefit value of winter tea were analyzed. The results show
that winter tea can be used as a raw material for extracting tea polysaccha-
rides for the production and R & D of basic substances for the healthy foods
and medicines for lower blood sugar, blood lipids, increase immunity and
delay aging; winter tea also has broad application prospects and value in bio-
pharmaceuticals, skin care products and food; winter tea can increase the
production and income of tea farmers and tea companies. Responding to the
Chinese government’s strategy to fight poverty, “cold bubble” winter tea is
suitable for the consumption habits of young people and residents of coun-
tries along the “Belt and Road”. Therefore, winter tea has higher application
and promotion value.
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1. Introduction

Traditional tea is mainly made from the buds of spring tea trees, summer tea
trees and autumn tea trees. The use and attention to the fresh leaves of winter tea
trees is relatively small, resulting in the waste of fresh leaves of winter tea trees.
The fresh leaves of winter tea trees are generally called thick old leaves. After
picking the thick old leaves repeatedly, fermentation and fermentation can pro-
duce a brand-new tea called winter tea. Due to the low temperature in winter,
the macromolecular sugars in the tea tree will be hydrolyzed to small molecular

sugars to increase the concentration of the cell fluid, reduce the freezing point,
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and avoid freezing damage. Therefore, the content of nutrients and sugars in the
winter tea is high.

At present, the research on tea mainly focuses on common tea categories such
as green tea and black tea, and there are few studies on this kind of thick and old
leaves in winter. Ren et al. (2009) expounded the research progress on the ex-
traction of tea polyphenols, caffeine, amino acids, polysaccharides and their
health effects from the functional components of green tea. Yang et al. (2009)
expounded the research status of green tea extracts, and reviewed its main com-
ponents, extraction methods, and reviewed its main physiological activity, ap-
plication and safety evaluation, and prospected its development prospects. Ma et
al. (2003) analyzed the content of inorganic elements in Chinese famous green
tea and its current status. Zhu et al. (2008) studied the development status of
Chinese green tea industry. Jiang et al. (2018) analyzed the current situation and
prospects of the black tea industry. Zhu et al. (2015) studied the research status
of the black tea fermentation process. Sharma et al. (2020) believed that tea po-
lyphenols theaflavin could be used as anti-Oxidants and potential copper chela-
tors. Chen et al. (2009) studied the antioxidant properties of active ingredients in
black tea, green tea, and oolong tea. Hou et al. (2005) believe that black tea has
higher tea polyphenol content and strong antioxidant properties. This article will
study the application and promotion value of winter tea by analyzing the re-
search status of the main constituents of winter tea and the economic and social

effects of winter tea.

2. Winter Tea
2.1. Winter Tea Definition

China is one of the origins of tea and has a long history of tea production. Chi-
na has the world’s largest tea plantation area and the world’s largest tea produc-
tion. After thousands of years of evolution, tea has formed six widely recog-
nized types of tea in the industry, namely green tea, black tea, oolong tea, black
tea, yellow tea, and white tea. Each type of tea has its own suitable picking sea-
son, special craftsmanship, and distinctive contents. However, the production
of these six major types of tea has the problem of limited production season,
and never picking fresh leaves in winter, resulting in a large waste of fresh leaf
resources.

Winter tea refers to the thick and old leaves picked from tea trees in 25° - 32°
north latitude of Xiuning, Yuexi in southern Anhui and Guizhou in southwest
after December or the first snow every year, twisting and fermenting (Yuan et
al., 2019). Winter tea is similar to autumn tea, the most prominent feature is its
high aroma, even better than autumn tea. When the solar terms reach frost, the
temperature gradually decreases and the weather becomes drier. At this time, the
tea buds grow very slowly, and even dormant and suspend growth. At this time,
the tea buds reduced the amount of polyphenols synthesized and metabolized in

short days and low temperatures. To cope with the cold, the macromolecular
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sugars in tea will also be hydrolyzed to small molecular sugars to increase the
concentration of cell fluid, reduce the freezing point, and avoid freezing damage.
Therefore, the content of nutrients and sugars in winter tea is high. The fresh
leaves of winter tea trees are generally considered to be coarse old tea leaves. The
older the tea leaves, the higher the content of tea polysaccharides. At present, the
waste of tea resources in China is relatively serious. Generally, only spring tea or
a small amount of autumn tea is used. A large amount of summer tea and

pruned branches and leaves are not used.

2.2. Winter Tea Making Process

The picked thick old fresh leaves are cleaned with clear water to remove the
heavy metals indicated by the fresh leaves. The specific process (Wang et al.,
2019) is as Figure 1.

2.3. Winter Tea Main Ingredients Detection

The thick old fresh leaves picked in Jinzhai County, Anhui Province at the end
of December 2019 were washed, and then killed by a roller at 280°C for 40 s,
hot-rolled for 30 min, 30°C fermentation for 24 h, a twister for 15 min, 30°C
secondary fermentation for 24 h, fried The green tea was fried 3 times and baked
at 110°C for 1 hour to obtain winter tea (Wang et al., 2019). Take 500 g of pre-
pared winter tea to test the composition and content of winter tea as shown in
Table 1.

As can be seen from Table 1, the main components of winter tea are tea poly-
saccharides, tea polyphenols, catechins, caffeine, theobromine, theanine, lina-

lool, ionone, zinc, selenium, fluorine, and the like.

Picking »  Cleaning | ————»| RollerKilling (280°C, 40s)
Fermentation le (30min) Rolling |e—— 55 Type twisterhot l¢ |

_(30°C, 24h) _| 55-Type twisting machine for re-kneading

. (15min)

Secondary fermentation

l (30°C, 24h)

stir-fry with green machine (3 times) | Baking (110°C, 1h)

Figure 1. Winter tea preparation process flow chart.
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Table 1. Winter tea main ingredients content table.

Serial
et Component detected  unit Detection method content/% Note
number
1 Tea polysaccharide  g/100g SN/T 4260-2015 2.86
2 Tea polyphenols % GB/T 8313-2008 15.9
3 Catechin % GB/T 8313-2018 37.8
4 Caffeine % GB/T 8312-2013 0.9
5 Theobromine % GB/T 8312-2013 0.009
6 Theanine g/kg GB/T 23193-2017 1.37
7 Zinc mg/kg GB 5009.14-2017 30
8 selenium mg/kg GB 5009.14-2017 0.018
9 fluorine mg/kg GB 19965-2005 183
. Analysis of Aroma Components of
10 Linalool % N 0.539
Maojian Tea Based on SPME-MS
Analysis of Aroma Components of
11 Ionone % 0.633

Maojian Tea Based on SPME-MS

Usually the tea polysaccharide content of black tea is 0.5% - 1%, the tea poly-
saccharide content of green tea is 1% - 1.5%, and the tea polysaccharide content
of winter tea obtained this time is 2.86%. It is a common tea made from tender
buds such as black tea and green tea Class 2 - 3 times. The content of tea poly-
phenols in green tea is 15% - 30%, and the content of tea polyphenols in winter
tea is 15.9%, which is far lower than that of green tea.

3. Research Status of Main Components of Winter Tea

3.1. Tea Polysaccharide Research Status

Tea polysaccharide is a complex polysaccharide with physiological activity, a
natural active substance with great potential for development. Its functional re-
search has always been the focus of researchers. A large number of studies have
shown that tea polysaccharides have the effects of lowering blood sugar, lower-
ing blood lipids, anticoagulation, thrombosis, antioxidant and regulating im-
munity (Yu et al., 2008).

Yu et al. (2010) continuously administered Anji white tea polysaccharide to
mice with norepinephrine-induced hyperglycemia and tetraoxopyrimi-
dine-induced diabetic mice for 14 days, and then took blood to measure the
blood glucose level. The results showed that Anji white tea polysaccharide can
significantly reduce norepinephrine Adrenaline-induced blood glucose levels in
diabetic mice, indicating that Anji white tea polysaccharides have a significant
effect in alleviating the decrease in glucose tolerance in diabetic mice, reaching
the therapeutic level of the drug group. Zhou et al. (2009) studied that Pu’er tea
polysaccharide can promote the weight recovery of diabetic mice, and can effec-
tively reduce the blood glucose value of diabetic mice. The high dose of Pu’er tea
polysaccharide (160 mg/kg) has a better effect than the low dose of Pu’er tea Po-
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lysaccharide (80 mg/kg) on lowering blood sugar. He et al. (2007) observed the
inhibitory effect of tea polysaccharide on a-amylase activity in vitro, and its ef-
fect on normal rats and tetraoxopyrimidine of blood glucose in diabetic rat
models, by using 3,5-dinitrosalicylic acid (DNS) colorimetry. The result shows
that polysaccharide can reduce fasting blood glucose and postprandial blood
glucose in diabetic rats caused by tetraoxopyrimide, and its hypoglycemic me-
chanism may be related to its inhibition of a-amylase activity. Chen et al. (2010)
observed the anti-diabetic activity of water-soluble tea polysaccharide conjugate
(TPC-W) and alkali-soluble tea polysaccharide conjugate (TPC-A) in non-obese
diabetic (NOD) mice as experimental subjects. The results showed that TPC-W
and TPC-A can inhibit spontaneous diabetes in NOD mice. Wang et al. (2010)
sulfated NTPS and ATPS with pyridine sulfonic acid method to obtain NTPS-S
and ATPS-S. The comparative study on the hypoglycemic effect of mice showed
that sulfated tea polysaccharide can significantly improve mice hypoglycemic ac-
tivity.

Chen et al. (2016)’s research showed that tea polysaccharide is a natural anti-
oxidant. Wang et al. (2013) considered that crude tea polysaccharides have
stronger antioxidant activity than tea polysaccharide components, and EGCG
significantly enhanced the ability of tea polysaccharide components to scavenge
DPPH free radicals, and could significantly improve the reducing ability of tea
polysaccharide components. At the same time, it can synergistically improve the
antioxidant activity of TPS components. Zhang et al. (2011) explored the regula-
tion and mechanism of oolong tea polysaccharides (OTPS) on blood lipids in
high-fat model mice. the results showed that compared with the high-fat model
control group, serum total cholesterol (TC) and low-density lipids Protein
(LDL-C), serum and liver MDA, liver index showed varying degrees of decline,
and thymus index, spleen index, serum and liver SOD activity increased, liver le-
sions were reduced to a certain extent, indicating that oolong tea polysaccharide
has a certain Regulate blood lipids, improve body immunity and antioxidant ef-
fect.

Sun et al. (2013) studied that tea polysaccharide of Qimen black tea has anti-
oxidative and liver-protective effects on oxidative damage induced by carbon te-
trachloride in mice. Wang et al. (2014) considered that tea polysaccharides
(ZTPs) extracted from selenium-rich Ziyang green tea could protect the liver.
ZTPS has significant scavenging effects on DPPH, OH, and O,, and has strong
antioxidative effect 7n vitro. The effect was further confirmed by inhibiting CCl 4
induced liver oxidative damage in mice. Shen et al. (2007) gave different doses of
tea polysaccharides to sarcoma S180 tumor-bearing mice. The results showed
that tea polysaccharides had an inhibitory effect on tumor growth. Its tumor

suppressing activity may be related to its immune enhancing effect.

3.2. Research Status of Tea Polyphenols

Tea polyphenol (GTP) is a complex of polyhydroxy phenolic compounds in tea.

It is composed of more than 30 phenolic substances. Its main component is ca-
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techin and its derivatives. It is the main chemical component in tea with health
functions. With a variety of physiological activities such as anti-oxidation, an-
ti-radiation, anti-aging, lowering blood lipids, lowering blood sugar, and inhi-
biting bacteria and enzymes (Wang, 2018).

Jung et al. (2013) considered that the biologically active components of mi-
croencapsulated green tea extracts (mainly tea polyphenols) can effectively re-
duce the adverse characteristics of myocardial fibrosis, reduce uric acid levels,
and increase liver catalase activity, helping The vascular system is protective.
Zhao (2008) showed that oral tea polyphenols can effectively protect brain tissue
from neuronal death caused by 6-OHDA damage. Helich et al. (2010) through
experimental studies believe that tea polyphenols can cause tumor cell apoptosis
and lysis to treat and prevent tumor diseases through Fas-related death domain
protein-dependent mode. Li et al. (2003) inoculated ewis lung cancer C5 7BL/6]
mouse model experiments, studying that tea polyphenols can significantly re-
duce the serum MDA content of tumor-bearing mice, increase SOD and GSH Px
activity to inhibit the growth of Lewis lung cancer.

Studies by Yu et al. (2012) showed that tea polyphenols of Anji white tea have
a certain reducing power, which has a significant inhibitory effect on red blood
cell oxidative hemolysis and oxidative hemolysis caused by H,0,, followed by
Fe’* complexing ability and the effect of -OH removal is relatively weak, indi-
cating that tea polyphenols of Anji white tea can be used as potential natural an-
tioxidants in the food and pharmaceutical industries. Peng et al. (2003) mixed
tea polyphenol with influenza virus A3 and inoculated MDCK cells. In the con-
centration range of 3.12 - 50 pug/ml, the number of MDCK cells increased, indi-
cating that tea polyphenols have a direct inactivation effect on influenza virus
A3. In addition, tea polyphenols were given after virus infection. In the concen-
tration range of 6.25 - 50 pug/ml, the number of MDCK cells could be signifi-
cantly increased, indicating that tea polyphenols have a therapeutic effect on in-
fluenza virus A3 and can significantly inhibit the reproduction of influenza virus
A3, indicating that tea polyphenols have an anti-influenza virus A3 effect in vi-

tro.

3.3. Catechin Research Status

Catechin is a type of phenolic active substance extracted from natural plants
such as tea. A large number of experimental studies have found that tea catechin
and related constituents can inhibit the proliferation of cancer cells such as in-
testinal cancer, liver cancer, lung cancer, gastric cancer, breast cancer and pros-
tate, promoting the apoptosis of related cancer cells (Crespy & Wiliamson,
2004).

Zhang & Yang (2003) studied that catechin monomers have obvious inhibi-
tion and induce apoptosis effects on prostate cancer cells. Yang et al. (2006) stu-
died that catechin can inhibit the proliferation of prostate cancer cells, induce

apoptosis of prostate cancer cells, and regulate key enzymes in the formation of
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prostate cancer. Guo et al. (2013) research that catechins can inhibit the expres-
sion of TGF-p1, TNF-a protein to reduce the inflammation response of early
radiation-induced lung injury, to prevent and treat acute lung injury. Hu & Yang
(2001) studied that tea catechins (including EGCG, ECG and EGC) can promote
the apoptosis of leukemia cancer cells, promote the generation of free radicals,
and inhibit the antioxidant enzyme activity of cancer cells.

Zheng et al. (2005) thought that tea catechins could inhibit the proliferation of
influenza A and B viruses. Kao et al. (2006) considered that tea catechins have
the effects of weight loss and hypoglycemia, having health benefits for obesity
and diabetes.

4. The Significance of Winter Tea Promotion

4.1. As a Raw Material for Extracting Tea Polysaccharides

Winter tea is mainly made of coarse and old tea leaves with high content of re-
lated components, mainly containing tea polysaccharides, tea polyphenols, ca-
techins, and theanine. The content of tea polysaccharides is 3-5 times that of
other ordinary tea (Mai et al., 2019).

Winter tea can be used as a raw material for tea polysaccharides. It has a very
high cost performance and can greatly reduce production costs. Clinical trials
and related studies have shown that tea polysaccharides have the effects of lo-
wering blood sugar, lowering blood lipids, anticoagulation, thrombosis, antioxi-
dation and regulating immunity (Shi et al., 2018).

With the promotion of modern material life, obesity, hyperglycemia, hyperli-
pidemia and other related diseases are increasing. Tea polysaccharides can be
used as basic substances to make related oral agents, medicaments or related
functional foods such as hypoglycemic and hypolipidemic drugs, which can
prevent and treat symptoms and diseases related to hyperglycemia and hyperli-
pidemia. The medicine based on tea polysaccharide mainly acts on the molecule.
It does not enter the inside of the cell and its side effects are relatively small. So it
has high safety and is worthy of application and promotion. Aging is an irre-
versible change in living organisms. It makes the human body’s resistance grad-
ually weaken, eventually leading to the decline of human organs and functions.
In addition, aging will increase the risk of cardiovascular and cerebrovascular
diseases, dementia, diabetes and cancer-related diseases (Martin, 2011). Chinese
aging population is getting higher and higher and the base of aging population is

large, which will face severe pressure on medical care for the aging population.

4.2. Winter Tea’s Application Prospects in Biopharmaceuticals,
Skin Care Products and Food

Winter tea mainly contains tea polysaccharides, tea polyphenols, catechins, and
theanine. Tea polyphenols in winter tea have various physiological activities
such as anti-oxidation, anti-radiation, anti-aging, lowering blood lipids, lower-

ing blood sugar, and inhibiting bacteria and enzymes. Not only that, catechins
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and related constituents in winter tea can inhibit the proliferation of cancer cells
such as intestinal cancer, liver cancer, lung cancer, gastric cancer, breast cancer
and prostate, and promote the apoptosis of related cancer cells (Liu et al., 2014;
Kim et al., 2013). Winter tea powder can be extracted from winter tea as a basic
substance for the prevention and treatment of cancer cancers such as intestinal
cancer, liver cancer, lung cancer, gastric cancer, breast cancer, and prostate can-
cer, so it has huge market prospects and application value. In addition, winter
tea has anti-oxidant, anti-radiation, anti-aging and other physiological activities,
so it can be used in the production of related health products, skin care products
and food such as winter tea tablets, winter tea nutrition tablets, winter tea masks,
winter tea perfumes, winter tea chocolates, winter tea biscuits, etc. Therefore, the
intensive processing of winter tea in biopharmaceuticals, skin care products and

food also has a broad market and prospects.

4.3. Responding to National Poverty Alleviation and the “Belt and
Road” Strategy

Chinese tea is mainly divided into six major types of tea, including spring tea,
summer tea, and autumn tea. The spring tea, summer tea, and autumn tea ac-
count for 40% - 50%, 10% - 30% and 20% - 40% of the annual output, respec-
tively (Chen, 2014). Generally, the tea garden is trimmed after the end of au-
tumn, and the tea will be picked in the coming spring. Tea tree leaves in winter
are generally considered to be coarse old tea leaves and are not suitable for
processing into better quality tea leaves. Therefore, the thick and old leaves in
winter are not used, resulting in a waste of resources. Using thick old leaves in
winter to make winter tea can make full use of winter tea tree resources to in-
crease production and income for traditional tea farmers. Each acre of tea gar-
den can pick more than 500 kilograms of thick old leaves every year, and about
¥4 per kilogram of original leaves. It is estimated that tea gardens per mu can
increase the income of tea farmers by more than ¥2000. In 2018, the area of
China’s tea gardens reached 43.956 million mu, which is expected to increase the
economic income of the entire Chinese tea industry by more than ¥80 billion.
This is also in line with the ambitious goal of the Chinese government to reso-
lutely win the fight against poverty by 2020. Tapping the potential from the tea
industry can make full use of your existing resources for the income of tea com-
panies and tea farmers and realize the sustainable development of the tea indus-
try. Through the new process, the thick old leaves in winter are repeatedly
twisted and deeply fermented to make “cold bubble” type winter tea. The cold
soaking method is very suitable for the tea drinking habits of young people and
residents of the “Belt and Road” countries, which is of great significance to the

“going out” of China’s tea industry.

5. Conclusion and Discussion

The existing tea industry lacks innovation capabilities. Most tea farmers and tea
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companies basically follow the traditional ideas and methods for making tea and
there is no substantial breakthrough in the development of the tea industry,
which makes it difficult for the Chinese tea industry to adapt to the fierce market
competition. Winter tea has a new path and makes full use of the thick and old
leaves in winter. Not only can it break the bottleneck of the tea making season,
but it can also improve the production efficiency of tea gardens, increase the
output and output value of tea, be conducive to precision poverty alleviation,
extend the industrial chain, and increase the income of tea farmers. It is of great
significance to the development of the traditional tea industry. In addition, win-
ter tea has very broad application prospects in biopharmaceuticals, skin care
products and food. Winter tea is rich in tea polysaccharides, and can be used di-
rectly and indirectly in the treatment of hyperglycemia, hyperlipidemia and oth-
er basic drugs, health products and functional food. Therefore, winter tea has
higher promotion and application value.

At present, most of the researches on tea have focused on teas such as green
tea and black tea, made from buds. The research on tea made from thick old
leaves of winter tea trees is relatively few. The main components of winter tea
made from old leaves, and the research status of tea polysaccharides, tea poly-
phenols, and catechins in the main components of winter tea are analyzed. It is
believed that winter tea can be used as a raw material for extracting tea polysac-
charides to treat hypoglycemia in functional foods and medicines. At the same
time, winter tea mainly contains tea polysaccharides, tea polyphenols, and cate-
chins, which have related physiological activities such as improving immunity,
antioxidant and anti-cancer. Winter tea powder can also be used as the basis
substance for related functional foods, skin care products and drugs. Therefore,
this article expands the research on tea, which has certain innovation. However,
the method for extracting tea polysaccharides from winter tea has not been stu-
died in detail, and the physiological activities of blood sugar reduction, blood li-
pids, antioxidant and anti-cancer of winter tea powder have not been verified.
These need to be further studied in the future.
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