
 

 应用特色
◆ 一次分析同时兼顾扫描与 MRM：扫描负责全面搜索，MRM 负责痕量香气成分的高灵敏度分析。
◆ 使用 LabSolutions Insight Explore ™ GCMS，可在同一软件程序中完成扫描数据的解卷积分析和 MRM 数据的靶向分析。
◆ 多功能进样单元（MMI），升温速率快，有助于热脱附（TD）模式下的香气分析。

 �引言
食品和饮料的“香气”在很大程度上左右着产品品质与

消费者偏好，是产品开发和质量控制中极为关键的一环。气
相色谱质谱联用仪（GC-MS）对挥发性化合物的定性分析能
力出色，常被用来测定构成气味的各种香气成分。但香气化
合物种类繁多，浓度范围横跨 ppm 到 ppt 数个数量级，亟需
一种能高效测定这些成分的分析方法。

全扫描模式适用于非靶向分析，可完整获取样品香气轮
廓，但受仪器灵敏度限制，加上基质干扰，很多对香气有重
要贡献的痕量成分往往难以鉴定。GC-MS/MS 的 MRM（多
反应监测）模式虽能以高灵敏度、高选择性对数百种目标成
分做广靶向分析，却无法搜索未知成分。

针对以上问题，本应用介绍一种方法：将支持扫描与 
MRM 同步数据采集的 GCMS-TQ ™ 8040 RX 和香气分析专
用的 Smart Aroma Database ™相结合，一次分析即可同时实
现痕量成分的综合非靶向搜索与高灵敏度检测。此外，本实
验采用 MMI 的 TD 模式进样，无需专用 TD 装置即可导入吸
附剂上捕集的成分，系统配置因此得以简化。

 �通过 Smart Aroma Database 自动创建同�
 步扫描 /MRM 测定方法

本实验借助 Smart Aroma Database 创建了适用于香气分
析的同步扫描 / MRM 测定方法。Smart Aroma Database 收
录了约 500 种重要香气成分的分析条件与感官信息（香气特
征）（图 2）。除保留指数和质谱图信息外，每种成分还配
有多达 6 组优化好的 MRM 离子对。

借助 Smart Aroma Database 中各成分的保留指数，结合
预先测定的正构烷烃保留时间，无需标准品即可自动生成最
优方法。方法创建时使用了新开发的 Smart MRM + 功能（图
3）。Smart MRM + 会为每个 MRM 离子对自动优化驻留时
间（即数据采集时长）。即使同步执行扫描测定与 MRM 测定、
一次覆盖 484 种成分、每种成分 2 ～ 3 个 MRM 离子对（共
1452 个离子对），也能保证充足的驻留时间，实现高灵敏度
MRM 测定。

 �使用 MMI 进行 TD 模式进样
MMI 支持分流 / 不分流（SPL）模式、大体积进样（LVI）

模式，也可使用 MonoTrap（GL Sciences）TD 管进行手动
TD 模式进样。MMI 升温极快，最高可达 1200℃ /min，即
使沸点较低的组分也能获得令人满意的峰形（图 1）。
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Fig. 2  Information Registered in Smart Aroma Database

Fig. 1  Chromatograms Acquired by TD Mode with Different Heating Rates 
(Methyl Hexanoate)

Sample Introduction by TD Mode Using MMI
The MMI allows sample introduction by the split/splitless (SPL) 
mode and large volume injection (LVI) mode, as well as the 
manual TD mode using a MonoTrap (GL Sciences) TD tube. The 
MMI offers rapid heating with a maximum heating rate of 
1200 ˚C/min, making it possible to obtain satisfactory peak 
shapes even with low-boiling components (Fig. 1). 

Using the retention indices of various components obtained 
from the Smart Aroma Database and the retention time 
information for n-alkane measured in advance, the optimum 
method can be prepared automatically, without the use of 
reference samples. In method creation, the newly developed 
Smart MRM + function was used (Fig. 3). Smart MRM+ 
automatically creates a method in which the dwell time 
(duration of data collection) for each MRM transition is 
optimized. High-sensitivity MRM measurements that secure a 
sufficient dwell time are possible, even in simultaneous analysis 
of scan measurements and MRM measurements of 484 
components × 2–3 MRM transitions per component (total: 1452 
transitions).

Fig. 3  Comparison of MS Measurement Time of Simultaneous Scan/
MRM Analysis Methods

 Introduction
The “aroma” of food products and beverages is a key factor that 
largely determines product quality and consumer preferences, 
and thus is an extremely important element in product 
development and quality control. Since the gas chromatograph 
mass spectrometer (GC-MS) provides excellent performance in 
qualitative analysis of volatile compounds, it is used to measure 
various aroma components that make up an odor. However, 
due to the diversity of aroma compounds and their wide 
concentration range, which extends from the ppm to the ppt 
order, an analytical method that allows efficient measurement 
of these substances is demanded.
Non-targeted analysis by scan measurement is an effective tool 
for comprehensive profiling, but in many cases, it is difficult to 
identify the trace components that make a significant 
contribution to aroma due to the limits of instrument sensitivity 
and matrix interference. On the other hand, although wide-
target analysis by the MRM (Multiple Reaction Monitoring) 
mode using GC-MS/MS offers high sensitivity and selectivity for 
several hundred target components, MRM lacks a search 
capability for unknown components.
Therefore, this Application News article reports a technique that 
satisfies both comprehensive non-targeted search and high-
sensitivity detection of trace components in a single analysis by 
combining the GCMS-TQ 8040 RX, which supports simultaneous 
data acquisition in simultaneous multi-component analysis 
measurements by scan measurement and the MRM mode, and 
the Smart Aroma Database  for use in aroma analysis. In addition, 
in this experiment, the thermal desorption (TD) mode of the 
Multi-Mode Injection Unit (MMI) was adopted for sample 
introduction. This enables introduction of components tapped on 
the adsorbent without using a dedicated TD device, thereby 
achieving a simplified system configuration.

 Simultaneous scan/MRM measurement enables comprehensive search by scan measurement and high-sensitivity analysis of 
trace aroma compounds by MRM in a single measurement.

 With LabSolutions Insight Explore  GCMS, deconvolution analysis of scan data and target analysis of MRM data are possible in a 
single software program. 

 The Multi-Mode Injection Unit (MMI), which allows rapid heating, supports aroma analysis in the thermal desorption (TD) mode.

Comprehensive and High-Sensitivity Analysis of 
Food Aroma by Simultaneous Scan/MRM
Measurement Using Triple Quadrupole GC-MS/MS
Kazuhiro Kawamura

Gas Chromatograph Mass Spectrometer

Automatic Creation of Simultaneous 
Scan/MRM Measurement Methods by 
Smart Aroma Database

In this experiment, a simultaneous scan/MRM measurement 
method was created using Smart Aroma Database for use in 
aroma analysis. The analysis conditions and sensory information 
(aroma profile) of approximately 500 important components of 
compounds that contribute to aromas are registered in Smart 
Aroma Database (Fig. 2). In addition to retention indices and mass 
spectrum information, the analysis conditions also include up to 6 
optimized MRM transitions.

Smart MRM (Conventional) Smart MRM+

■: Actual measurement range, ■: Predicted peak elution time

图 2 Smart Aroma Database 中注册的信息

图 3 同步扫描 /MRM 分析方法中 MS 测定时间的比较

图 1 不同升温速率下 TD 模式获得的色谱图（己酸甲酯）

Smart MRM（传统）

实际测定范围 预测峰洗脱时间
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 �样品制备与分析条件
本实验使用两种（A 和 B）市售酱油作为样品。利用整

体式硅胶吸附剂 MonoTrap，分别通过气相萃取和浸没（液
相）萃取富集香气成分（图 4）。具体操作：取 6 mL 样品与
MonoTrap RGPS TD（GL Sciences）一并放入 20 mL 螺口样
品瓶中，于 60 ℃下以 250 rpm 搅拌，按气相萃取或浸没萃取
条件浓缩 30 min。浓缩结束后，用 Kimwipe 拭去 MonoTrap
表面附着的水分，将其装入配套 MMI 使用的不分流玻璃衬管
（Xtra Inert Liner，不分流，部件号：227-36701-01）中。

 �数据分析
使 用 LabSolutions Insight Explore GCMS 对 同 步 扫 描 /

MRM 测定数据进行分析（图 5）。扫描数据可经解卷积完成
峰检测和谱库检索，MRM 数据则可用同一软件进行靶向分
析与定量分析。

 �基于扫描数据的综合搜索
扫描数据先经解卷积完成峰检测，再通过谱库检索对

检 出 的 化 合 物 进 行 定 性 鉴 别。 所 用 谱 库 为 Smart Aroma 
Database 附 带 的 AROMA_IC-WAX 质 谱 库 及 NIST 质 谱 库
（NIST23），相似度得分以 80 为阈值。碰撞气产生的峰和
MonoTrap 释放的硅氧烷峰不纳入分析。图 6 显示了酱油 A
通过气相萃取和浸没萃取获得的总离子流色谱图（TICC）以
及通过解卷积检测到的峰。其中，气相萃取检测到 138 个峰，
其中 123 种成分通过谱库检索得到定性鉴别。另一方面，浸
没萃取检测到 201 个峰，获得 147 个匹配结果。由此可见，
浸没萃取的覆盖更全面。异戊醇、乙偶姻、壬醛等低沸点成
分在两种萃取方式中均有检出，但浸没萃取还能提取气相中
很少出现的极性组分和相对高沸点的成分。谱库检索定性的
化合物包括醇类、呋喃类、吡嗪类等，以及酱油特有的香气
活性成分——高呋喃酮（HEMF）、对乙烯基愈创木酚和甲
硫基丙醇。表 2 列出了浸没萃取后经谱库检索鉴定的主要化
合物。其中部分峰即便被其他峰掩盖，其 TIC 峰与质谱图仍
可通过解卷积提取出来，并借谱库检索完成定性（图 7）。
这说明在扫描测定中，借助解卷积分析同样能对复杂基质中
的主要挥发性成分进行全面轮廓分析。

表 1 汇总了本实验的仪器配置与分析条件。柱后连接一
段毛细管，这样即使在更换衬管时也无需降低接口温度，可
防止色谱柱固定相在接口侧劣化。Easy sTop 功能会在适宜时
机提示更换并自动检漏，使玻璃衬管更换更安全可靠。
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Fig. 5  Analysis Screens of LabSolutions Insight Explore GCMS

Fig. 4  Simple Concentration of Aroma Components Using MonoTrap
(Left: Vapor-Phase Extraction, Right: Immersed Extraction)

Sample Preparation and Analysis Conditions
The samples used in this experiment were two types (A and B) 
of commercially available soy sauce. Using MonoTrap, a 
monolithic silica adsorbent, the aroma components were 
concentrated by vapor-phase extraction and immersion (liquid-
phase) extraction (Fig. 4). Specifically, 6 mL of the sample and a 
MonoTrap RGPS TD (GL Sciences) were introduced into a 20 mL 
screw vial and concentrated under either vapor-phase or 
immersion extraction conditions while stirring at 250 rpm at 
60 ˚C for 30 min. After concentration, the excess moisture 
adhering to the MonoTrap was wiped off with a Kimwipe, and 
the MonoTrap was placed in a splitless glass insert (Xtra Inert 
Liner, Splitless, P/N: 227-36701-01) for use with the MMI. 

MonoTrap

Table 1 shows the instrument configuration used here, together 
with the analysis conditions. A capillary tube was connected to 
the column as a post-column. This made it possible to prevent 
deterioration of the column liquid phase at the interface side, 
even when exchanging the insert liner, without lowering the 
interface temperature. Use of the Easy sTop function also made 
it possible to exchange the glass insert safely and reliably by 
displaying the permissible timing for the replacement and 
automatically checking for leaks. 

Table 1  Instrument Configuration and Analysis Conditions

Configuration

GC-MS : GCMS-TQ8040 RX
Injection Unit : MMI-U
Column : InertCap Pure-WAX

(30 m × 0.25 mm I.D., 0.25 μm)
(GL Sciences Inc.)
*A post-column (30 cm × 0.25 mm I.D.) was connected 
with a micro union.

GC

MMI Mode : Thermal desorption/extraction introduction method
Purge Program : [Time] 0 min

[Temperature] 35 ˚C
[Split Ratio] 10

Desorb Program : [Time] 10 min
[Temperature] 250 ˚C
[Heating Rate] 1200 ˚C/min
[Split Ratio] 10

Carrier gas : He

Carrier gas control : Pressure (83.5 kPa) 

Column temp. : 50 ˚C (5 min) – 10 ˚C/min – 250 ˚C (10 min) 

MS

Ion source temp. : 200 ˚C
Interface temp. : 250 ˚C

Acquisition mode : Scan/MRM (using conditions of Smart Aroma Database)

Loop Time : Scan 0.1 s, MRM 0.2 s

Data Analysis
The simultaneous scan/MRM measurement data were analyzed 
using LabSolutions Insight Explore GCMS (Fig. 5). For scan data, 
this software can perform peak detection by deconvolution and 
a library search. The same program can also carry out targeted 
analysis and quantitative analysis of MRM data.

Targeted analysis of MRM data

Non-targeted analysis of scan data

Comprehensive Search Using Scan Data
Peak detection by deconvolution and identification of the 
detected compounds by a library search were carried out for the 
scan data. In the mass spectrum library, the mass spectrum 
library (AROMA_IC-WAX) belonging to the Smart Aroma 
Database and the NIST mass spectrum library (NIST23) were 
used, and a similarity score of 80 was used as the threshold. 
Among the detected peaks, peaks originating from collision gas 
and peaks of siloxane originating from the MonoTrap were 
excluded from the analysis. Fig. 6 shows the total ion current 
chromatograms (TICC) obtained from soy sauce A by vapor-
phase and immersion extraction and the peaks detected by 
deconvolution. Here, 138 peaks were detected in vapor-phase 
extraction, among which 123 components were identified by 
the library search. On the other hand, 201 peaks were detected 
in immersion extraction, and 147 hits were obtained. Based on 
these results, in this experiment, the compounds in the soy 
sauce samples could be extracted more comprehensively by 
immersion extraction. Although low-boiling components such 
as Isoamyl alcohol, Acetoin and Nonanal were common to both 
vapor-phase extraction and immersion extraction, immersion 
extraction allowed extraction of polar components and 
relatively high boiling components, which rarely appear in the 
vapor phase. The compounds that were qualitatively identified 
in the library search included alcohols, furans, pyrazines, and 
others, as well as characteristic aroma-active components of soy 
sauces, namely, Homofuraneol (HEMF), p-Vinylguaiacol, and 
Methionol. Table 2 shows the main compounds identified by 
the library search following immersion extraction. Among these, 
in some cases, the TIC included peaks and mass spectra that 
could be extracted by deconvolution, even though they were 
buried by other peaks, and the compounds could be identified 
by a library search (Fig. 7). These results show that 
comprehensive profiling of the main volatile components that 
exist in a complex matrix is also possible even in scan 
measurements by carrying out a deconvolution analysis. 
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Fig. 4  Simple Concentration of Aroma Components Using MonoTrap
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and peaks of siloxane originating from the MonoTrap were 
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in immersion extraction, and 147 hits were obtained. Based on 
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图 4 使用 MonoTrap 简单富集香气成分
（左：气相萃取，右：浸没萃取）

图 5 LabSolutions Insight Explore GCMS 的分析界面表 1 仪器配置与分析条件

配置 ：
GC-MS ： GCMS-TQ8040 RX
进样单元 ： MMI-U

色谱柱

InertCap Pure-WAX
（30 m × 0.25 mm 内径，0.25 μm）
（GL Sciences Inc.）
* 柱后连接毛细管（30 cm × 0.25 mm 内径），
使用微接头连接。

GC
MMI 模式 ： 热脱附 / 萃取导入法

吹扫程序 ：
[ 时间 ] 0 min
[ 温度 ] 35 ℃
[ 分流比 ] 10

脱附程序 ：

[ 时间 ] 10 min
[ 温度 ] 250 ℃
[ 加热速率 ] 1200 ℃ /min
[ 分流比 ] 10

载气 ： He
载气控制 ： 压力（83.5 kPa）
柱温 ： 50 ℃（5 min）- 10 ℃ /min - 250 ℃（10 min）
MS
离子源温度 ： 200 ℃
接口温度 ： 250 ℃
采集模式 ： 扫描 /MRM（使用 Smart Aroma Database 条件）
循环时间 ： 扫描 0.1 s，MRM 0.2 s

扫描数据的非靶向分析

MRM数据的靶向分析
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图 6 TIC 及解卷积峰检测（酱油 A）（上：气相萃取，下：浸没萃取）

*Smart Aroma Database 中注册的信息。

表 2 谱库检索匹配化合物示例（酱油 A，浸没萃取）（部分摘录）

ID 保留时间（min） 保留指数（实测值） 化合物名称 相似度 谱库名称 气味 *

1 7.455 1196 异戊醇 88 AROMA_IC-WAX 威士忌、麦芽、焦香

2 8.906 1267 乙偶姻 88 AROMA_IC-WAX 黄油、奶油

3 9.620 1303 2,5- 二甲基吡嗪 93 AROMA_IC-WAX 可可、烤坚果

4 9.747 1310 2,6- 二甲基吡嗪 95 AROMA_IC-WAX 烤坚果、可可

5 11.001 1382 壬醛 88 AROMA_IC-WAX 油脂、柑橘、青香

6 11.068 1386 2,3,5- 三甲基吡嗪 94 AROMA_IC-WAX 烘焙、马铃薯、霉味

7 12.207 1458 四甲基吡嗪 92 NIST23s

8 12.636 1485 2- 乙酰呋喃 92 AROMA_IC-WAX 香脂

9 13.640 1555 2,3- 丁二醇 97 AROMA_IC-WAX 水果、洋葱

10 14.778 1639 糠醇 98 AROMA_IC-WAX 焦香

11 14.957 1653 异戊酸 92 AROMA_IC-WAX 汗味、酸味

12 15.498 1695 甲硫基丙醇 88 AROMA_IC-WAX 甜香、马铃薯

13 16.417 1770 苯乙酸乙酯 93 AROMA_IC-WAX 水果、甜香

14 16.807 1802 环戊烯醇酮 83 AROMA_IC-WAX

15 17.231 1838 愈创木酚 90 AROMA_IC-WAX 烟熏、甜香、药香

16 17.407 1854 苄醇 86 AROMA_IC-WAX 甜香、花香

17 19.141 2009 4- 乙基 -2- 甲氧基苯酚 93 AROMA_IC-WAX 辛香、丁香

18 19.754 2067 高呋喃酮（HEMF） 89 AROMA_IC-WAX 焦糖

19 19.824 2074 2- 乙酰基 -5- 甲基呋喃 86 NIST23s

20 20.564 2146 壬酸 93 AROMA_IC-WAX 青香、油脂

21 20.822 2171 对乙烯基愈创木酚 91 AROMA_IC-WAX 丁香、咖喱

22 21.857 2276 硫呋喃醇 86 AROMA_IC-WAX 硫味

23 21.898 2281 甘油 92 NIST23-1

24 24.824 2604 乙基香兰素 91 AROMA_IC-WAX 花香、果香、甜香、香草

25 27.643 2884 正十六烷酸 92 NIST23s
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Fig. 6  TICs and Peak Detection by Deconvolution (Soy Sauce A) (Top: Vapor-Phase Extraction, Bottom: Immersion Extraction)

Table 2  Examples of Compounds with Hits in Library Search (Soy Sauce A, Immersion Extraction) (Partial Excerpt)
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ID Retention time (min) Retention index (measured) Compound name Similarity Library name Odor*

1 7.455 1196 Isoamyl alcohol 88 AROMA_IC-WAX whiskey, malt, burnt

2 8.906 1267 Acetoin 88 AROMA_IC-WAX butter, cream

3 9.620 1303 2,5-Dimethylpyrazine 93 AROMA_IC-WAX cocoa, roasted nut

4 9.747 1310 2,6-Dimethylpyrazine 95 AROMA_IC-WAX roasted nut, cocoa

5 11.001 1382 Nonanal 88 AROMA_IC-WAX fat, citrus, green

6 11.068 1386 2,3,5-Trimethylpyrazine 94 AROMA_IC-WAX roast, potato, must

7 12.207 1458 Pyrazine, tetramethyl- 92 NIST23s

8 12.636 1485 2-Acetylfuran 92 AROMA_IC-WAX balsamic

9 13.640 1555 2,3-Butanediol 97 AROMA_IC-WAX fruit, onion

10 14.778 1639 Furfuryl alcohol 98 AROMA_IC-WAX burnt

11 14.957 1653 Isovaleric acid 92 AROMA_IC-WAX sweat, acid

12 15.498 1695 Methionol 88 AROMA_IC-WAX sweet, potato

13 16.417 1770 Ethyl phenylacetate 93 AROMA_IC-WAX fruit, sweet

14 16.807 1802 Cyclotene 83 AROMA_IC-WAX

15 17.231 1838 Guaiacol 90 AROMA_IC-WAX smoke, sweet, medicine

16 17.407 1854 Benzyl alcohol 86 AROMA_IC-WAX sweet, flower

17 19.141 2009 4-Ethyl-2-methoxyphenol 93 AROMA_IC-WAX spice, clove

18 19.754 2067 Homofuraneol (HEMF) 89 AROMA_IC-WAX caramel

19 19.824 2074 2-Acetyl-5-methylfuran 86 NIST23s

20 20.564 2146 Nonanoic acid 93 AROMA_IC-WAX green, fat

21 20.822 2171 p-Vinylguaiacol 91 AROMA_IC-WAX clove, curry

22 21.857 2276 Sulfurol 86 AROMA_IC-WAX sulfur

23 21.898 2281 Glycerin 92 NIST23-1

24 24.824 2604 Ethyl vanillate 91 AROMA_IC-WAX flower, fruit, sweet, vanilla

25 27.643 2884 n-Hexadecanoic acid 92 NIST23s

*Information registered in Smart Aroma Database.

顶空

浸没萃取

保留时间（min）

保留时间（min）
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Fig. 7 Detection Results and Qualitative Analysis Results by Deconvolution Analysis
A: 4-Ethyl-2-methoxyphenol, B: Sulfurol 
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4- 乙基 -2- 甲氧基苯酚（相似度：93）
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硫呋喃醇（相似度：86）
ID：22
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图 7 解卷积分析的检测结果与定性分析结果
A：4- 乙基 -2- 甲氧基苯酚，B：硫呋喃醇
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图 8 浸没萃取获得的 MRM 数据中不同酱油的峰比较

Xctal 是岛津制作所或其附属公司在日本和／或其他国家的商标。

 �使用 MRM 数据鉴定痕量香气成分
MRM 数据的化合物鉴定，依据的是定量离子与确认离子

的比值，以及 Smart Aroma Database 中预先收录的保留指数。
由于该数据库同样收录了标准物质的质谱图，同步扫描测定
获得的实测质谱图也一并作为参考。分析同步扫描 /MRM 测
定所得 MRM 数据（酱油 A，浸没萃取）后，共检出 113 种
香气化合物，其中既有被其他峰掩盖的，也有在扫描数据中
低于检出限的痕量成分。特别是呋喃酮（HDMF）、甲硫基
丙醛、二甲基三硫（DMTS）、甲基 2- 甲基 -3- 呋喃基二硫
等对酱油特有香气贡献显著、气味阈值又低的关键成分，在
MRM 色谱图中清晰可辨，得到确证。酱油 A 和 B 的制造工
艺不同，对比两种产品的成分后发现，各成分的峰强度存在
差异（图 8）。

这些结果表明，MRM 数据既能鉴定扫描数据难以检出的
低气味阈值痕量香气成分，也能分析成分间的强度差异。

 �最终结论
本应用简报表明，通过结合 GCMS-TQ8040 RX 和 Smart  

Aroma Database 的同步扫描 /MRM 测定，无需进行复杂操
作即可在单次分析中同时实现食品香气的综合非靶向分析和
痕量成分的高灵敏度广靶向分析。本文还证明，使用 MMI 可
在不使用专用 TD 仪器的情况下以 TD 模式完成测定，并且在
预算或安装空间受限的情况下也能灵活应对。基于该方法的
综合香气评价，有助于发掘过去容易被忽视的重要香气成分，
有望为食品饮料行业的产品开发与质量控制做出重要贡献。

Application 
News

www.shimadzu.com/an/

Shimadzu Corporation

© Shimadzu Corporation, 2026

For Research Use Only. Not for use in diagnostic procedures.
This publication may contain references to products that are not available in your country. Please contact us to check the availability of these 
products in your country.
The content of this publication shall not be reproduced, altered or sold for any commercial purpose without the written approval of Shimadzu.
See https://www.shimadzu.com/about/trademarks/index.html for details.
Third party trademarks and trade names may be used in this publication to refer to either the entities or their products/services, whether or not 
they are used with trademark symbol “TM” or “”.
Shimadzu disclaims any proprietary interest in trademarks and trade names other than its own.
The information contained herein is provided to you "as is" without warranty of any kind including without limitation warranties as to its 
accuracy or completeness. Shimadzu does not assume any responsibility or liability for any damage, whether direct or indirect, relating to the 
use of this publication. This publication is based upon the information available to Shimadzu on or before the date of publication, and subject to 
change without notice.

First Edition: Aug. 202601-01269-EN

GCMS-TQ, Smart Aroma Database, LabSolutions, and LabSolutions Insight Explore are trademarks of Shimadzu Corporation or its affiliated companies in Japan and/or 
other countries.

 Identification of Trace Aroma Components 
Using MRM Data

Identification of compounds in the MRM data was carried out 
based on the ratio of quantitative ions and confirmation ions 
and the retention indices registered in advance in the Smart 
Aroma Database. As the mass spectra of standard substances 
are also registered in the Smart Aroma Database, the measured 
mass spectra obtained by simultaneous scan measurements 
were also used as reference. When the MRM data (soy sauce A, 
immersion extraction) obtained by simultaneous scan/MRM 
measurement were analyzed, it was possible to detect 113 
aroma compounds including trace components that were either 
hidden or below the limit of detection in the scan data. In 
particular, key aroma components with low odor thresholds 
that contribute substantially to the distinctive aroma of soy 
sauce, such as Furaneol (HDMF), Methional, Dimethyl trisulfide 
(DMTS), and Methyl 2-methyl-3-furyl disulfide, were clearly 
detected and confirmed in the MRM chromatograms. Soy 
sauces A and B are produced by different manufacturing 
processes, and when the components of the two products were 
compared, differences in their peak intensities were confirmed 
(Fig. 8).

These results demonstrated that MRM data are effective in 
identification of trace aroma components with low odor 
thresholds, which are difficult to detect in scan data, and in 
analysis of differences in intensity. 

Conclusion
This Application News article showed that it is possible to achieve 
both a comprehensive non-targeted analysis of food aroma and a 
high-sensitivity wide-target analysis of trace components in a 
single analysis, without carrying out complicated operations, by 
simultaneous scan/MRM measurement combining the GCMS-
TQ8040 RX and the Smart Aroma Database. This article also 
demonstrated that use of the Multi-Mode Injection Unit (MMI) 
enables measurements in the thermal desorption (TD) mode 
without using dedicated TD instrumentation, and also allows a 
flexible response in case of budgetary or installation space 
limitations. A comprehensive aroma evaluation based on this 
approach will facilitate the discovery of important aroma 
components that were easily overlooked in the past, and is 
expected to make important contributions to product 
development and quality control in the food and beverage 
industries.
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Fig. 8 Comparison of Peaks of Different Soy Sauces in MRM Data Acquired by Immersion Extraction
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