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single stranded DNA, and n butanol was used to concentrate the products. This method had low 
cost, and the separation effect of single stranded DNA was better than that of the asymmetric PCR 
amplification method. After 7 9 rounds of screening, large capacity nucleic acid aptamer libraries 
with good enrichment for four pesticides, carbaryl, chlorpyrifos, carbofuran, and paraquat, were 
successfully obtained. Subsequently, cloning sequencing or high throughput sequencing analysis 
was carried out, and candidate nucleic acid aptamers Apta3, CBF 5, Chl 1, and PQ 5 with the 
strongest binding ability to each pesticide target were verified. These provide new biological 
recognition materials for the efficient detection of four small pesticide residue molecules in food 
and the environment.

Construction of a turn-on fluorescent aptamer sensor and its application in the  
detection of carbaryl pesticides
To achieve the rapid detection of small pesticide molecules, this study constructs a turn-on type 
fluorescent aptamer sensor. First, the carbaryl aptamer Apta3 obtained through screening was 
trimmed and optimized to obtain Apta3S, which was used as the recognition probe. Subsequently, 
a fluorescent signal group was modified on the aptamer, and a short-chain modified quenching 
group was designed, so that the fluorescent signal of the aptamer was pre quenched. This 
fluorescence detection method has good stability and strong specificity. It only contains two 
probes, which makes the operation simple and the cost low. Moreover, the pre quenching of 
fluorescence results in a low background value of the detection platform, making it highly 
practical. The constructed sensor has achieved the quantitative detection of carbaryl pesticides, 
with a detection limit of 15.23 nmol/L, meeting the requirements of the national standard 
[Groundwater Quality Standard (Class III)].

Construction of a DNA-Walker Fluorescent Aptamer Sensor and Its Application  
in the Detection of Carbofuran Pesticide
To improve the sensitivity weakness of the turn-on fluorescent aptamer sensor, we constructed 
a fluorescent aptamer sensor based on the DNA-Walker signal amplification technology. The 
constructed sensor consists of three parts: the swing arm probe, the signal probe, and the aptamer. 
As a recognition probe, the aptamer can specifically recognize carbofuran pesticide. After the 
carbofuran target binds to the aptamer, according to the high specificity of the Watson-Crick 
base pairing principle, the swing arm probe immediately binds to the signal probe. Driven by the 
enzyme, it initiates enzymatic cleavage to release the fluorescent signal and drives the swing arm 
probe to move autonomously along the set oligonucleotide track, subsequently releasing more 
fluorescent signals to achieve the effect of signal amplification. The designed DNA-Walker signal 
amplification technology drives the swing arm probe to move through the enzyme, avoiding the 
problem of detachment during the process of repeatedly carrying multiple DNAs to drive the 
swing arm probe. In addition, using magnetic beads as the carrier and recovering the solution 



IV

through magnetic separation, the operation is simple and efficient. This sensor was applied to the 
quantitative analysis of carbofuran pesticide, and the sensitivity reached 72.64 pM, meeting the 
requirements of the national standards [Groundwater Quality Standard (Class I)] and [National 
Food Safety Standard].

Construction of a label-free colorimetric aptasensor based on AuNPs and its application in 
the detection of chlorpyrifos pesticides
Colorimetric analysis has unique advantages such as simple fabrication, independence from 
specialized equipment, good portability, low cost, and strong visual detection ability. It is another 
most commonly used detection method in optical analysis. In order to simplify the operation 
steps and develop a method for rapid on site detection, this study constructs a label free aptamer 
colorimetric sensor based on AuNPs.

Due to the unique optical absorption and scattering properties of AuNPs, their aggregation can 
induce inter particle plasmon coupling, leading to local surface plasmon resonance shifts and 
visible color changes in the nanoparticle solution, which shows great potential for colorimetric 
detection applications. In this study, aptamers are used as recognition probes and are wrapped on 
the surface of AuNPs through electrostatic interaction, which can act as a stabilizer to prevent the 
aggregation of AuNPs in salt solutions.

When the chlorpyrifos target is present, it is specifically captured by the aptamer. Subsequently, 
the AuNPs are exposed to a high salt solution, and the salt induced aggregation of AuNPs occurs 
to varying degrees, causing the solution to gradually change from wine red to blue purple. The 
AuNPs used in this study do not require additional modification, and this method has fewer steps, 
is simple to operate, and has low cost. It can quantitatively detect the chlorpyrifos target with a 
detection limit of 14.46 nmol/L, meeting the requirements of the national standards [Groundwater 
Quality Standard (Class II)] and [National Food Safety Standard].

In addition, the detection of actual samples shows that this sensor has good stability and strong 
specificity in organic solvents or solutions containing matrix components.

Establishment of a colorimetric lateral flow sensor based on AuNPs-aptamer and its 
application in the detection of paraquat pesticides
Lateral flow devices are one of the most widely used point-of-care testing (POCT) tools, featuring 
simplicity, ease of operation, rapidity, miniaturization, and low cost. To achieve on-site and rapid 
detection of small pesticide molecules, we developed a colorimetric lateral flow assay based on 
AuNPs-aptamer.

First, probes containing aptamer sequences were conjugated to AuNPs, and probes 
complementary to the aptamers were sprayed on the test line. Paraquat pesticides compete with 
the probes on the test line for aptamers. When there is no paraquat pesticide in the test sample, the 
AuNPs-conjugated aptamers bind to the probes on the test line, resulting in a strong signal on the 
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test line. When paraquat pesticide is present in the test sample, the AuNPs-conjugated aptamers 
bind to the paraquat pesticide, leading to a weak or no signal on the test line. The more paraquat 
pesticide is present in the test sample, the weaker the signal on the test line.

The developed colorimetric lateral flow assay based on AuNPs-aptamer has good reproducibility 
and low cost. The prepared test strips can be stored sealed for up to six months and still remain 
usable. Detection of real samples shows that this sensor can specifically detect paraquat pesticides 
with a detection limit of 0.8 μmol/L. It can serve as a practical tool for on-site and rapid detection 
of pesticide residues in agricultural product quality inspection stations, fruit and vegetable 
production bases, markets, and environmental supervision departments.
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历史机遇·打造交流合作基地2019
Historic Opportunity · Build Communication And Cooperation Bases 

《粤港澳大湾区发展规划纲要》明确了澳门“一个中心、一个

平台、一个基地”的三个定位，即：建设世界旅游休闲中心、中

国与葡语国家商贸合作服务平台，打造以中华文化为主流、

多元文化共存的交流合作基地。

It further clarified the three orientations of "one center, one platform 
and one base" of Macao, namely, to build a world tourism and leisure 
center, a business and trade cooperation service platform between 
China and Portuguese-speaking countries, and to build an exchange 
and cooperation base with Chinese culture as the mainstream and 
multicultural coexistence.

大湾区规划·Introduction
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全球发行·Publishing worldwide

由于国内自费书没有实际销售，出版社不会实际发行，属于非正式出版物，

因此国内自费书绝大部分是属于非正式出版物。国际出版即便在没有销售市

场的情况下也可以在海外发行上架。世界上其他地方（包括中国）的读者可

以通过海外电商平台进行订购和销售。

Since there is no market for self-funded books in mainland China, mainland 
publishing houses will not actually issue them, so most of self-funded books in the 
Mainland are informal publications. 

• 实用小儿内科学  Practical pediatric internal medicine
• 消化系统疾病诊疗学  Diagnosis and treatment of digestive system diseases
• 现代中医诊断学  Modern diagnostics of traditional chinese medicine
• 皮肤修复与再生  Skin repair and regeneration

• 呼吸系统基本基础与临床  Fundamentals and clinic of respiratory diseases
• 临床肿瘤护理学  Clinical oncology nursing
• 感染性皮肤病学  Infectious dermatology
• 内分泌系统疾病  Endocrine system disease
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出版流程·Publishing Process

出版流程快速简便，在填写基本信息、签订合同并支付费

用后，IBPC将原始内容进行校对、排版及封面设计；在经

过多次校对后，提交申请国际书号；可根据实际需求进行

印刷和馆藏存档，最后上架发行。全程专人沟通指导，以

极高性价比的方式出版属于自己的作品。

The publishing process is simple and convenient, after filling in 
the basic information, signing the contract and paying the fee, 
IBPC will conduct proofreading, typesetting and cover design. 
After multiple proofreading, submit the ISBN application. 
According to the actual needs, we will arrange printing and 
collection archiving, and finally put on the shelves and issued. 

填写信息
Information Filling

签订合同
Contract Signing

支付费用
Payment

提交书稿
Submitting

内容校对
Proofreading
内容排版
Content Layout
封面设计
Cover Design

申请书号
ISBN Apply

印刷出版
Printing

馆藏存档
Archives

上架发行
Publication

检索服务·Retrieval Service

IBPC的检索服务可提供出版物国际注册文件及出版物所在地

的图书馆检索证明，为作者提供证明文件支撑。同时，优秀

图书将推荐至国际数据库中收录，提升出版物的认可度。

IBPC can provide retrieval service including the registration 
documents and the library search certificate. Meanwhile, 
excellent  books wil l  be recommended for   inclusion  in 
authoritative databases to enhance the recognition of publications.

销售协议·Sales Agreement

作者签订销售合作协议后，IBPC可提供多种上架渠道，包

括官网、京东、天猫、亚马逊、当当网等平台，可销售字

纸印本与电子图书等形式，并按照合作协议进行利润分成。

After the author signs the sales agreement, IBPC can provide a 
variety of sales channels, such as the official website, JD & T-
mall overseas Purchase, Amazon and other platforms, printed 
paper and electronic books are available, and the authors share 
the profits according to the sales agreement.

MOSP
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澳门科学出版社
MOSP

“以服务青少年及青年科学才俊为己任，

打造国际性的科学技术交流平台”

正规国际出版，首选澳科出版
• 学术著作/个人作品 – 优质

• 中华“强国文化”输出战略 – 翻译后国际出版

• 数字教材 – 教材出书 & 数字化媒体上线

所有优质内容，均可申请出版减免资助。

所有澳门本土内容，均可申请出版减免资助；
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