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Abstract: Modern biotechnology (BT) has EV. On the one hand, by giving full play to the
role of technology, the relationship between man and nature can be better handled and the
two can coexist harmoniously; on the other hand, if problems have arisen in the ecological
environment, it is necessary to use existing technologies to prevent ecological imbalances
phenomenon to repair, thereby making sustainable development possible. The main
purpose of this paper is to analyze and study the impact of the development of modern BT
on the ecological environment and pollution control. This paper will focus on the EV of
modern BT from three aspects: ecological manufacturing, EG and environmental
restoration. In this paper, the screened biological indicators (Neu%, Eos%, Eos#, Lym%,
IL-6, IL-10 and CSF) were calculated by comprehensive index. The experimental results
found that no matter the average, maximum or minimum values, there were the
comprehensive index of biological samples in the high pollution exposure group > the
comprehensive index of biological samples in the low pollution exposure group > the
comprehensive index of biological samples in the no pollution exposure group.

1.

Introduction

Since the 21st century, BT has entered a new era of rapid development. In the process of
benefiting the people, technology has also had a certain impact on natural and environmental
resources, and even caused a series of global ecological problems. Ecological informatization is
imminent. Therefore, my country has put forward a strong demand for the research on the EV of
modern BT. By discussing the EV of technology, the EV of modern BT and its application in the
ecological environment are proposed, and the application of modern BT in the environment exists.
The reasons for the problems and deficiencies are studied, and the solutions and realization methods
are studied, so as to give full play to the EV of modern BT [1-2].
Ali et al mentioned that cellulase, hemicellulose and lignin degrading enzymes are highly
efficient biocatalysts that can efficiently convert lignocellulosic biomass into sugars that can be
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further processed into biofuels, biochemical and Biomaterials [3]. The utilization and
transformation of cellulosic biomass are of great significance for solving problems such as
environmental pollution and energy crisis. Bajerski et al assessed the potential for microbial
contamination of liquid nitrogen (LN) in storage tanks containing different biological materials
based on assays based on culture and molecular methods [4]. The sample itself, LN, the human
microbiome, and the surrounding environment are possible contamination pathways and may cause
cross-contamination through the LN stage.
This paper mainly analyzes the impact of the development of modern BT on the ecological
environment and pollution control. The EV of modern BT is reflected in three aspects: ecological
manufacturing, EG and environmental restoration. This paper uses the comprehensive evaluation
method to calculate the comprehensive index of the selected biological indicators, which
corresponds to the environmental pollution level calculated by the concentration of environmental
pollutants, and establishes an indoor environmental air pollution evaluation method based on the
detection of biological samples. Provide basic research data and theoretical support for the
formulation of indoor ambient air quality standards and population health protection measures in
my country.
2.

Design Research

2.1 The Environmental Governance (EG) Value of Modern BT
EG is the core content of the construction of ecological civilization. Unswervingly implement
the "two-type" policy of resource-saving and environment-friendly. Environmental pollution is
becoming more and more serious, and human's awareness of environmental protection is improved.
EG needs in modern society It has increased to an unprecedented level, and the continuous
combination of modern BT and the environment has played a very important role in my country's
EG and protection work, and has gradually developed into an important service and support method
that my country's ecological field relies on. On the basis of existing EG and protection measures, a
new type of environmental information technology is formed, which lays a foundation for EG and
protection, and shows irreplaceable EV [5-6].
The fundamental tasks of current national construction include EG and protection. Under the
circumstance that the existing implementation plans have not achieved high results, it is necessary
to actively explore new environmental protection measures with low cost, high efficiency, low
emission and sustainable. Advanced experience at home and abroad shows that the effective way to
manage the environment is to use modern BT on a large scale, and it has shown unexpected results.
The state should formulate effective supporting policies, increase investment in resources, and
establish and improve a nationwide environmental information governance system of “monitoring,
control, management, and reform”. The first is to build an environmental monitoring system and
use scientific and technological means to improve the understanding of environmental monitoring.
Water conservancy, ocean, meteorology, statistics and other service industries should promote the
establishment of an environmental monitoring system, realize automatic monitoring, data collection,
early warning and other services of multiple pollution sources, and receive new data in a timely and
accurate manner. The second is to speed up the construction of enterprise informatization, strictly
manage the energy of enterprises, and create a green industry sector. The National Development and
Reform Commission, the Ministry of Industry and Information Technology and other institutions
should mobilize social forces to increase research and development efforts, promote
information-based products, and encourage enterprises to improve the level of information
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technology and reduce energy consumption. The third is to establish a unified information base to
realize the control loop of environmental pollution control and restoration. It is necessary to
strengthen information integration and integration capabilities, establish a unified information
database, conduct comprehensive analysis on a large amount of collected data, establish an
information exchange mechanism of "one data, one source, and one source for multiple purposes",
and monitor the evolution and changes of pollution in real time. The resulting corrections are sent to
the competent authorities to ensure appropriate corrections are made to each source of
contamination. The fourth is to use modern information technology to strengthen public education
and publicity to improve the public's understanding of local governance. Governments at all levels
should strengthen publicity and education on green environmental protection, energy conservation
and emission reduction according to the actual situation and through various media platforms, such
as setting up environmental protection classes in schools, so that students who have learned can
understand the protection of the physical environment [7-8].
Modern BT shows its ecological governance value through the process of environmental
monitoring, pollution control, environmental rectification and environmental awareness
enhancement. Nevertheless, in today's information age, if we want to give full play to the
advantages and EV of modern BT, we must Establish a more complete environmental management
mechanism and strengthen the application of BT in EG and protection, thereby accelerating the
process of my country's ecological environment informatization [9-10].
2.2 Characteristics of Ecological Restoration (ER)
ER has obvious characteristics, mainly including the following aspects:
First, strictly follow ecological principles such as recycling. First, cycle regeneration. After the
synthesis of matter is complete, it needs to be broken down to form simpler, non-biological types of
matter. In this way, the metabolic function of the environment can be enhanced, increasing the
ability of the system to regenerate itself. Second, harmonious coexistence. In order to achieve cyclic
regeneration, it is necessary to construct a community containing multiple plants, animals and
microorganisms, and because of their complex interactions, it is necessary to ensure that they
coexist harmoniously. For example, phytoremediation can be achieved by increasing the microbial
community, increasing the ability to decompose pollutants, and converting them into components
that are beneficial to plant growth. Third, overall optimization. The ecosystem is regarded as an
inseparable whole. While controlling the pollution source, it is necessary to strengthen the local
barrier of pollutants, and at the same time take effective pollutant pretreatment measures; achieve
the effect of overall governance. Finally, regional division. In order to effectively control the
transfer of pollutants, even in the same treatment area, it is necessary to do a good job in the
investigation of hydrology, soil and microbial populations in different intervals, to divide the area,
and to take corresponding and differentiated treatment measures [11-12 ].
Second, the influencing factors are many and complex. To achieve a good ER effect, it is
necessary to ensure that the selected plants and microorganisms can decompose the pollutants well
and form a good cycle. However, the factors affecting microbial activities are very diverse, which
increases the complexity of ER accordingly.
Third, interdisciplinary. To ensure that the corresponding goals are achieved, it is necessary to
comprehensively use the knowledge of microbiology, physics, ecology, environmental engineering
and other disciplines, so it must have the characteristics of interdisciplinary.
It is precisely because of these characteristics of ER that the continuous integration of
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technology with it reflects unprecedented EV [13-14].
2.3 Reasons for The Insufficient Development of The Ecological Value (EV) of Modern BT
(1) Weak public ecological awareness
In recent years, my country has used modern BT to develop ecological manufacturing, green
manufacturing, and intelligent manufacturing, which means promoting green economy, clean
production, and sustainable development. However, under the temptation of economic interests,
many companies still ignore environmental protection. and resource conservation, while consuming
a large amount of energy, it also has a great impact on the environment, and my country is precisely
in the management of high pollution and high energy consumption. Although the continuous
development of modern BT has continuously changed my country's industrial structure and
However, the phenomenon of high pollution and high energy consumption in the manufacturing
industry is still very serious.
The emergence of modern BT has made enterprises and the public more aware of the economic
value it produces, while ignoring the EV of modern BT, thereby causing great pollution to the
environment while improving production efficiency and economic benefits, hindering modern BT
The realization of EV of technology. Therefore, even in cities with high economic level, the public's
awareness of the pollution caused by BT is not strong enough, and the awareness of ecological
environmental protection is still relatively weak [15-16].
(2) Lack of technological innovation and professional talents
With the development of BT in my country, the most important problem we are facing is the lack
of independent renewable energy. Compared with developed countries, there is still a big gap. It is
reflected in: basic BT and software are still imported; renewable resources The integration has not
been smooth sailing, resulting in different degrees of disconnection in the technological innovation
chain; the global competition of emerging technologies and enterprises has not been strictly
controlled; the core BT reserves are insufficient, and the application of modern BT in the ecological
field also has the phenomenon of lack of technological innovation.
(3) Insufficient capital investment and imperfect security system
Capital investment is the material guarantee for the smooth progress of ecological
informatization, and sufficient expenses are to ensure the research and development, innovation and
application of various modern biotechnologies in various fields. At the same time, affected by
factors such as low return on investment and high corporate risks, it is difficult for companies in
these fields to obtain financing through the financial market. For example, in the construction of a
smart city, many fields need to be involved. The initial infrastructure construction requires huge
investment of manpower, material resources and financial resources. However, an important factor
that restricts the development of smart cities in my country is the lack of capital investment,
especially in the central and western regions. Regional investment is limited, local governments
lack overall planning, and funds are not concentrated, resulting in slow development and
construction of "smart, green, and safe" smart cities, and poor EG and protection. It can be seen that
sufficient capital investment is an indispensable material guarantee for the development of modern
BT, and it is also the basis for the construction of ecological civilization [17-18].
3.

Experimental Study

3.1 Technology and ER
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According to the ER Association, "ER" is mainly a conscious activity that, due to its role, makes
the restoration and sustainable development of ecosystems possible. The events of ER include: soil
erosion control, reforestation, use of native species to remove non-native species and weeds,
restoration of original ecology, lighting, re-introduction of native species, and improvement of the
habitat and range of target species. If modern technology can be used reasonably, more and more
social wealth can be created for people, thereby transforming the quality of life of each individual.
In modern social practice, due to the gradual increase in the degree of abuse of technology, the
damage to the environment has gradually reached a new height, and in some fields it has even
broken the limit of the environment. To this end, it is necessary to use technology to improve the
environment, otherwise the sustainable development of human beings will face a huge threat.
Through continuous research and trial of environmental protection technologies, the rationality of
people's production practices can be further improved, thereby promoting the harmony between
human beings and nature. For this, the following measures need to be taken:
First of all, it is necessary to further increase the research and development funds of related
technologies, and organize technical personnel to make breakthroughs in key environmental
protection technologies; at the same time, encourage emerging environmental protection industries
to provide policy support for the new technologies and new environmental protection equipment
they use; in addition, encourage more The technical personnel enter the field of environmental
protection technology research and development, and provide them with sufficient funds,
equipment and platforms.
Secondly, strengthen the improvement and promotion of environmental protection monitoring
technology, supervise micro-enterprises and other entities that may cause environmental damage,
and allow more and more energy-saving technologies to be used in the production process,
gradually reduce waste emissions, and within an appropriate range, better deal with pollution.
Furthermore, an atmosphere of using green products is formed in the whole society, and through
the role of consumption orientation, enterprises are guided to upgrade environmental protection
technology and improve the operation process, so as to achieve cleaner production to a greater
extent.
Finally, encourage scientific research institutions to carry out active environmental protection
technology research and development, and establish a corresponding achievement transformation
system from then on, and continue to improve it to reduce institutional obstacles.
It is not difficult to see that technology not only plays an important role in ecological
manufacturing and EG, but also plays an irreplaceable role in ER.
3.2 Establishment of Indoor Ambient Air Pollution Assessment Methods
(1) Selection of evaluation methods
There are many evaluation methods currently used to evaluate indoor ambient air quality. Among
them, the unified evaluation method is based on one index, through appropriate comparison, to
make judgments from specific aspects, and the evaluation results cannot show the synergy between
different indicators. Although the fuzzy comprehensive evaluation method, the grey system method
and the artificial neural network method comprehensively consider the influence of multiple
indicators, the calculation methods are complicated and involve many disciplines. The
comprehensive index method can comprehensively judge and fully judge related phenomena from
multiple different points based on multiple indexes. It has the advantages of simplicity and
convenience, and has no special requirements for sample data. Therefore, in this study, the
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comprehensive index method was selected for the assessment of indoor ambient air pollution based
on biological samples.
(2) Establishment of evaluation model
In this study, it is necessary to obtain the exposure environmental pollution level according to the
concentration of environmental pollutants and then correspond to the comprehensive index of
biological samples to obtain an indoor environmental air pollution assessment method based on
biological sample detection. The specific steps are shown in Figure 1.
Exposure site pollutant
concentration

Exposure site biological
sample level
biological
sample

pollutants

Comprehensive index
evaluation method

Indoor Ambient Air
Pollution Composite Index

Indoor Air
Quality Rating

Comprehensive
index evaluation
method

Comprehensive index of
biological indicators

Exposure to environmental
pollution levels

The pollution level corresponds to the comprehensive index
of biological indicators
Relationship between pollution levels and biological samples
Establishment of an indoor ambient air pollution assessment
method based on biological sample detection

Figure 1. Establishment of an assessment method for indoor ambient air pollution
(3) Calculation steps of comprehensive index method
The overall index method is a deterministic evaluation method, which is based on a reasonable
index system, and performs simple sorting, weighted average, maximum and other calculations on
each index of each index. In this study, the comprehensive index of environmental quality was
calculated by the maximum value method. The specific steps are as follows:
1) Divide the actual value of each index by the standard maximum value of each index to obtain
the evaluation index of each index.

Pi  Ci Si

(1)

In the formula, Pi is the single index of the ith index, Ci is the actual value of the ith index, and
Si is the standard upper limit of the ith index.
2) Use the maximum value method to calculate the comprehensive index of environmental
quality.
(
Pcomprehensive 

Ci 2
C
) max  ( i ) 2ave
Si
Si
2

(2)

In the formula, (Ci/Si)max is the maximum value of the index in each index, and (Ci/Si)ave is
the average value of the single index.
3) Comparing the comprehensive index with the evaluation rules to obtain the corresponding
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indoor ambient air pollution level.
3.3 Calculation of The Comprehensive Index of Biological Samples
The biological indicators involved in the evaluation are the indicators affected by indoor ambient
air pollution screened out through the previous analysis of variance, linear regression analysis and
correlation analysis, namely: Neu%, Eos%, Eos#, Lym%, IL-6, IL-10 and CSF, a total of 7 kinds.
Using the comprehensive index method to calculate the comprehensive index of biological samples,
the specific calculation steps are as follows:
(1) Grouping of experimental volunteers: The experimental volunteers were divided into three
groups. The volunteers wearing non-breathing purification device respirator in the simple room
were defined as the high pollution exposure group, and the volunteers wearing non-breathing
purification device respirator in the hardcover room were defined as the high pollution exposure
group. It was defined as the low pollution exposure group, and the volunteers wearing respirator
with respiratory purification device in the simple room and hardcover room were defined as the
non-pollution exposure group.
(2) Selection of the reference value of biological indicators: Since the reference limit of
biological indicators is often a range, the upper limit of the standard cannot be directly used as the
reference limit like the level of environmental pollutants. And there are differences in the range of
normal values corresponding to different detection methods of the same biological indicator, and the
ELISA method used in this experiment needs to establish normal values according to the respective
established laboratory methods. Therefore, in order to facilitate comparison, this study took the
average level of each biological indicator before the exposure experiment as the reference limit, and
calculated the comprehensive index method.
(3) Bring the corresponding biological index levels of each volunteer into formulas (1) and (2) to
obtain the comprehensive index of biological indicators, and analyze and compare according to
groups.
4.

Experiment Analysis

4.1 Calculation of Indoor Ambient Air Pollution Level
(1) Classification of indoor ambient air pollution levels
In this study, the general classification benchmark in my country is used to divide the indoor
ambient air pollution into 5 grades, and the comprehensive environmental quality index
corresponding to each grade is shown in Table 1.
Table 1. Indoor ambient air pollution classification standards
Composite Index Range
Indoor Air Quality Rating
Rating Comments
clean
≤0.49
Ⅰ
0.50~0.99
uncontaminated
Ⅱ
1.00~1.49
light pollution
Ⅲ
1.50~1.99
medium pollution
Ⅳ
heavy pollution
≥2.00
Ⅴ
(2) Calculation of indoor pollution levels in two exposure environments
The average concentration of each pollutant in the two exposure environments is put into
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formulas (1) and (2) respectively, and the comprehensive index of environmental quality is
calculated. The calculation results are shown in Table 2. The calculation results show that the indoor
air pollution level of the simple decoration room is Ⅴ, and the grade comment is heavy pollution;
the indoor environmental air pollution level of the hardcover room is Ⅲ, and the level comment is
light pollution.
Table 2. Evaluation index of various pollutants

formaldehyde
TVOC
benzene
Toluene
Xylene
Comprehensive index
of environmental
quality
pollution level

Evaluation index
Simple room
Hardcover room
0.80
1.33
2.90
0.93
0.54
0.3
3.55
0.70
0.52
0.33

Standard value
(mg/m3)
0.10
0.60
0.11
0.20
0.20
-

2.77

1.06

-

Heavy pollution

Light pollution

Standard value (mg/m3)

Simple room

Hardcover room

4
3.5
3

Value

2.5
2
1.5
1
0.5
0
formaldehyde

TVOC

benzene
Pollutants

Toluene

Xylene

Figure 2. Evaluation index analysis of various pollutants
4.2 Comparison of Comprehensive Index of Biological Indicators
Through the calculation of the levels of various biological indicators, the comprehensive index
of biological indicators was obtained, and the analysis and comparison were carried out according
to the groups. The calculation results are shown in Table 3.
Table 3. Composite Index of Biometrics
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composite index
average value
standard deviation
minimum
maximum value

High pollution exposure
group
1.72
0.39
1.37
2.22

low pollution exposure
group
1.46
0.07
1.36
1.53

No pollution exposure
group
1.38
0.07
1.31
1.53

2.5
High pollution exposure group
low pollution exposure group
2

No pollution exposure group

Value

1.5

1

0.5

0
average value

standard deviation

minimum

maximum value

Index

Figure 3. Analysis of the comprehensive index of biological indicators
It can be found from Figure 3 that, regardless of the mean value, maximum value or minimum
value, the comprehensive index of biological samples in the high pollution exposure group > the
comprehensive index of biological samples in the low pollution exposure group > the
comprehensive index of biological samples in the non-pollution exposure group.
5.

Conclusions

In addition to its economic, political and cultural value, modern BT also has EV, but few scholars
have clearly pointed out the issue of "technological EV", and a considerable number of people only
pay attention to what the development and use of technology will bring to the ecology. Destruction
is not conducive to the sustainable development of the ecological environment. Relatively speaking,
through the use of technology, people respect the laws of nature, transform nature, coordinate the
contradiction between man and nature, and maintain the balance of the ecosystem in social and
economic activities. It can not only promote resource protection and Environmentally friendly and
can also promote sustainable development. It is worth noting that technology, as a means of
changing nature, is actually a definition of technology from the perspective of the relationship
between man and nature. The economic, political, cultural and EVs of modern BT are not isolated,
but interconnected and complement each other. However, the EV of modern BT is the highest value
of technology and cannot be ignored.
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