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In recent years, foods with function claims and 
functional plants are gaining great attention in the fields 
of food and agriculture in terms of preventing illnesses 
and improving health. It is expected that they will grow 
into a large industry. 
As technological advances are being made daily to add 
high functions and high added values to plants, needs 
are growing for the establishment of technologies for 
measuring the substances that contribute to the 
functions and added values of developed and produced 
functional plants from the viewpoint of controlling the 
quality of such products. 
With the intent to develop a rapid and simple method for 
measuring the substances which cause the high functions 
and values that are added to functional plants, this article 
introduces a pretreatment-free analysis method of 
anthocyanin pigment that exists locally in petunia flower 
petals. The method uses the newly developed DPiMS-
8060 mass spectrometer (Fig. 1) which combines probe 
electrospray ionization (PESI), a novel ionization method, 
with tandem mass spectrometry. 
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 Qualitative Analysis of Anthocyanin Pigment in 
Petunia Flower Petals 

Square sections a few mm in size were cut from petunia 
flower petals and placed in sample plates for solid 
samples. Preparation for analysis is finished by simply 
dripping 35 μL of 50 % aqueous ethanol on the sample 
to promote ionization with no need for pretreatments 
such as extraction. 
Substances of the flower petal placed in the sample 
plate are attached to the DPiMS-8060 probe tip by 
repeatedly piercing the petal. At the same time, a 
voltage is applied to the probe tip to ionize the sample 
that adheres to the probe surface and introduce it 
directly into the mass spectrometer. The probe used for 
sampling is ultrafine with a tip diameter of about 700 nm, 
allowing the measurement of analysis target substances 
in specific areas of the petal. This is not possible if 
employing pretreatment such as extraction. 
Product ion scanning was used for the qualitative 
analysis of anthocyanin pigment in petunia flower petals. 
Table 1 lists the analytical conditions and Fig. 2 shows 
the result of a product ion scan. 
 

Analytical Conditions Using DPiMS-8060 
Collision Energy 10 V 

Mass Range m/z 50-464 
Scan Speed 3000 u/sec 
Event Time 0.15 sec 

Desolvation Line 300 C 
Heat Block 50 C 

Polarity Positive 
Acquisition time 0.2 min 

 
 

 
Structural Formula of Anthocyanin Pigment (Cyanidin-3-glucoside) and Product Ion Scan Result of a Standard Sample 

cyanidin-3-glucoside
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近年来，在预防疾病和改善健康方面，功能性食品和功能
性植物在食品和农业领域受到了广泛关注。预计它们将成长为
一个大行业。

技术发展日新月异，为植物带来了高功能和高附加价值。
从控制此类产品的质量来看，对于有益于所开发和生产功能性
植物的功能和附加价值的物质来说，人们开发检测此类物质的
技术的需求正在不断增长。

为了针对构成功能性植物所需的高功能和价值的物质开发
出一种快速简便的测量方法，本文介绍了一种花色苷色素（局
部存在于矮牵牛花瓣中）无需预处理的分析方法。该方法使用
新开发的 DPiMS-8060质谱仪（图 1），该质谱仪采用了一种
新型电离法探针电喷雾电离技术（PESI），以及与质谱串联。

T. Murata

探针电喷雾电离质谱仪

DPiMSTM-8060快速直接分析
矮牵牛花瓣中的花色苷色素
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图 1 DPiMSTM-8060

图 2.花色苷色素（花青素 -3-葡萄糖苷）的结构式和标准样品的产物离子对扫描结果

花青素 -3-葡萄糖苷
(MW=449.4)
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■矮牵牛花瓣中花色苷色素的定性 
   分析

从矮牵牛花瓣上切下数毫米大小的正方形切片，并放在样
板中以获得固体样品。将 35 μL的 50%乙醇水溶液滴在样品
上以促进电离，即可完成分析的准备工作，无需进行萃取等预
处理。

反复刺穿花瓣，使放置在样板中的花瓣物质附着到
DPiMS-8060探针尖端上。同时，向探针尖端施加电压，电离
附着到探针表面上的样品，并将样品直接引到质谱仪中。尖端
直径约 700 nm的超细微创探针用于采样，可对花瓣特定区域
中的目标物质进行分析测定。如果进行了萃取等预处理，则无
法测定。使用产物离子对扫描法定性分析矮牵牛花瓣中的花色
苷色素。质谱条件见表 1，产物离子对扫描结果见图 2。
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表 1 DPiMS-8060质谱条件

碰撞能量 10 V

扫描范围 m/z  50-464

扫描速度 3000 u/sec

事件时间 0.15 s

DL温度 300℃ 

加热块温度 50℃ 

极性 +

采集时间 0.2 min
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■结论
使用 DPiMS-8060可在不进行任何预处理的情况下快速检测

矮牵牛花瓣中的花色苷色素。
另外，还可轻松测量矮牵牛花瓣内花色苷色素的局部分布。
这些结果表明，对功能性食品和功能性植物进行质量控制时，

可使用 DPiMS-8060对构成高功能和高附加价值的物质进行快速
简便的分析。

■花色苷色素的局部分布
对矮牵牛的红色区域和白色区域均采样，并用产物离子对扫

描法扫描。对获得的定性结果做了如下比较。
如图 3所示，发现矮牵牛花瓣的红色区域含有花色苷色素，

白色区域则没有。这说明花色苷色素分布和花瓣颜色之间的相关
性可以通过质谱法进行验证。

无需进行萃取或借助分析仪器的复杂操作等预处理，只需 0.2

分钟即可分析一个样品，DPiMS-8060可对植物中含有的或局部
存在的物质进行快速简便的测定。
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 Local Distribution of Anthocyanin Pigment 
Both the red area and white area of a petunia petal were 
sampled and analyzed by product ion scanning. The 
obtained qualitative results are compared as follows. 
As shown in Fig. 3, anthocyanin pigment was found in the 
red area of a petunia flower petal, but not in the white area. 
This demonstrates that the correlation between 
anthocyanin pigment distribution and the color of a 
flower petal can be verified by mass spectrometry. 
Since there is no need for pretreatment such as extraction 
or complicated operations using an analysis instrument, 
one sample can be analyzed in merely 0.2 min, indicating 
that the DPiMS-8060 can be used for rapid and simple 
measurements of substances contained or locally present 
in plants. 

 Conclusion 
The anthocyanin pigment in petunia flower petals was 
rapidly detected by using the DPiMS-8060 without any 
pretreatment. 
In addition, the local distribution of the anthocyanin 
pigment within petunia flower petals was measured 
easily. 
These results suggest that for the quality control of foods 
with function claims and functional plants, the DPiMS-
8060 may be used for the simple and rapid analysis of 
the substances which cause high functions and high 
added values. 
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图 3 矮牵牛花瓣的产物离子扫描结果
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