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 <下期預告>

真假"醬油"-市售醬油品質鑑定

    醬油在華人市場中是不可缺少的
調味料，不管任何美食都少不了這一"

味"。醬油的製造方法有分為釀造法、
化學法或混合法，而以釀造法製造出
來的醬油最具風味，化學法的成本與
耗費時間最低。我國醬油的等級以含
氮量多寡作為品質差異的指標，甲級
品每100 ml含1.4克，乙級品1.1克，丙
級品0.8克。
    下一期期刊中，以Thermo Scien-

tific Flash 2000元素分析儀與iCAP 

7000 series感應耦合電漿發射光譜儀
分析醬油中的氮與重金屬含量(Cu、
Pb、As、Cd、Hg)，檢定一般市售醬
油等級是否符合標示，並且讓我們了
解醬油在食用上的安全性。

系金ㄟ? 天然米酒標識真與假!?

    近來國人越來越重視食品安全，
除了日前爆發三聚氰胺、塑化劑等非
法添加的化學原料可能造成人體健康
的嚴重危害以外，包裝內含的產品原
料與標示不符的事件也時有所聞，如
何為民眾食的安全把關便成了重要的
議題。
    去年底由媒體批露不肖業者以食
用酒精與香精等原料調出「不含米的
米酒」及「純化學水果的調和酒」等
事件再再突顯了能有效分辨產品真偽
的分析檢測方法的重要性。Thermo 

Scientific Flash 2000 HT Plus 元素分析
儀串連 Delta V 同位素質譜儀提供了
快速且穩定的自動化穩定同位素分析
能力，我們將在下一期期刊中探討如
何藉由分析產品中穩定碳同位素比值
來推算其中真偽原料的混合比例，以
供食品業界作為產品品質把關參考之
用。

　  在這個世界中，每年都有新的產品在改變著眼前的思維
，讓我們可以擁有更便利、迅速又人性的產品，這些都是科
技所帶給人的成果，我們能夠擁有如此的生活，就需要不斷
的創新、進步。但即使最尖端科技的戰鬥機，還是需要高超
技巧的飛行員，才能將它的性能發揮到淋漓盡致；在微量分
析的這條路上，也是需要學有專精又瞭解您需求的工程師，
才能協助您做出業界數一數二的數據。
　　樂盟科技擁有最高科技的Thermo Scientific產品代理，再
加上專業又認真的服務團隊，協助超過三百個客戶穩定成長
。這些成就不單單是客戶的成功，樂盟團隊的所有同仁也都
與有榮焉。在協助客戶成功的過程中，樂盟秉持著不斷成長
的信念，一直是客戶最好的靠山。
    一年一度的無機分析研討會，在三天的研討會中，
Thermo Scientific的Dr. Shona McSheehy Ducos將為大家介紹
目前最新的分析設備，讓您緊握高科技產品在業界的發展趨
勢。同時也邀請立德國際的孫博士，將以親身使用Thermo 

Scientific ICP-MS的經驗和大家分享。樂盟的應用工程師，也
會將這一年使用Thermo機台建立的分析數據與經驗和各位一
同分享。希望您能空出時間、放鬆心情，讓我們一同享受樂
盟為您準備的盛宴。

近期活動預告

近期活動

研討會名稱 日期 地點 主辦單位 

無機分析研討會 

9月 16日 (二) 

9月 17日 (三) 

9月 18日 (四) 

台北場-集思台大會議中心- 蘇格拉底廳 

台中場-麗加園邸酒店—麗豪廳 

高雄場-高雄商旅會議中心- 六合廳 

樂盟科技 

103年食品衛生

檢驗科技研討會 

9月 23日 (二) 

9月 24日 (三) 
台北市劍潭青年活動中心 

衛生福利部 

食品藥物管理署 

中國化學年會 (預計於 11.12月舉辦) 中國化學年會 
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Thermo Scientific FLASH 2000 
Nitrogen/Protein Analyzer using Argon 
as Carrier Gas: Stability, Linearity, 
Repeatability and Accuracy
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Introduction
Elemental analyzers with a thermal conductivity detector 
(TCD) for nitrogen determination typically use a helium 
carrier gas which has optimum sensitivity. However, since 
the supply of helium over the last few years has been beset 
with problems, namely world-wide shortages and 
subsequent price increases, it has been necessary to test an 
alternative gas, argon, which is readily available and more 
cost effective.

The Thermo Scientific™ FLASH 2000 analyzer, based on 
the dynamic flash combustion of the sample, copes 
effortlessly with the wide array of laboratory 
requirements such as accuracy, day to day reproducibility 
and stability. The instrument was tested with argon as an 
alternative carrier gas to helium using the same  
Thermo Scientific™ Eager Xperience OEA (Organic 
Elemental Analysis) dedicated data handling software  
for the quantification of the nitrogen content. 

This technical note presents data on nitrogen 
determination of pure organic compounds in a large 
range of concentrations in order to demonstrate the 
performance of the instrument using argon gas in terms 
of stability, linearity, accuracy and repeatability.

Methods
Samples are weighed in tin capsules and introduced 
into the combustion reactor via the Thermo Scientific™ 
MAS™ 200R autosampler together with the proper 
amount of oxygen. After combustion, the resultant gases 
are carried by an argon flow to a second reactor filled 
with copper, then swept through CO2 and H2O traps, a 
GC column and finally detected by a thermal conductivity 
detector (TCD). The analytical configuration as well as 
the TCD detector are as the same as those used with 
helium as the carrier gas (see Figure 1). 

A complete report is automatically generated by the  
Eager Xperience data handling software and displayed at 
the end of the analysis. The Eager Xperience software 
provides a new option AGO (Argon Gas Option) which 
allows the modification of the argon carrier flow during 
the run to optimize the analysis.
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Figure 1 – FLASH 2000 Nitrogen configuration

Analytical conditions

Combustion Furnace Temperature: 950 °C

Reduction Furnace Temperature: 840 °C

Oven Temperature: 50 °C 
 (GC column)

Argon Carrier Flow: 60 ml/min 

Argon Reference Flow: 60 ml/min

Oxygen Flow: 300 ml/min

Oxygen Injection End: 30 sec

Sample Delay: 10 sec

Run Time: 10 min

Results
The stability of the system was evaluated analyzing 
aspartic acid (10.52 %N) as standard to calibrate the 
instrument, using K factor as calibration method and as 
unknown to assess the accuracy and repeatability of the 
data obtained. Two tests were performed to demonstrate 
stability, accuracy and repeatability:  one sequence in a 
working day and a sequence of 10 days (day-by-day 
repeatability).

Table 1 shows the sequence of analysis of approximately 
60 mg of aspartic acid (10.52 %N) in one working day 
analyzed as standard (STD) and as unknown (UNK). The 
average 10.50 N % and RSD % 0.55  indicates that the 
values obtained are comparable with the theoretical data 
and the repeatability is more than acceptable.

Table 1 – Sequence of one working day

No. Inj Time Type Weight 
(mg) N %

1 10:36 STD 60.465 10.52

2 10:50 STD 60.253 10.52

3 11:03 STD 60.387 10.52

4 11:16 UNK 60.320 10.58

5 11:30 UNK 60.310 10.56

6 11:57 UNK 60.283 10.62

7 12:11 UNK 60.216 10.59

8 12:38 UNK 60.262 10.63

9 12:51 UNK 60.236 10.53

10 13:04 UNK 60.349 10.54

11 13:18 UNK 60.369 10.54

12 13:31 UNK 60.292 10.51

13 13:45 UNK 60.361 10.48

14 13:58 UNK 60.382 10.51

15 14:11 UNK 60.356 10.48

16 14:25 UNK 60.257 10.47

17 14:38 UNK 60.367 10.59

18 14:52 UNK 60.326 10.44

19 15:05 UNK 60.213 10.46

20 15:19 UNK 60.397 10.42

21 15:32 UNK 60.377 10.48

22 15:45 UNK 60.340 10.49

23 15:59 UNK 60.299 10.43

24 16:12 UNK 60.357 10.46

25 16:26 UNK 60.410 10.49

26 16:39 UNK 60.280 10.47

27 16:52 UNK 60.392 10.50

28 17:06 UNK 60.010 10.42

29 17:19 UNK 60.368 10.45

30 17:33 UNK 60.230 10.45

31 17:46 UNK 60.347 10.42

32 17:59 UNK 60.367 10.46

33 18:13 UNK 60.373 10.50

34 18:26 UNK 60.294 10.47

35 18:40 UNK 60.247 10.51
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Sample name Inj Date Inj Time Type Weight (mg) N %

Aspartic acid 10/05/2013 11:10 STD 56.703 10.52

Aspartic acid 10/05/2013 11:23 STD 54.489 10.52

Aspartic acid 10/05/2013 12:57 UNK 54.215 10.59

Aspartic acid 10/05/2013 15:32 UNK 56.294 10.47

Aspartic acid – new reduction reactor 14/05/2013 12:24 UNK 55.892 10.59

Aspartic acid 14/05/2013 12:38 UNK 63.466 10.63

Aspartic acid 14/05/2013 12:51 UNK 59.012 10.61

Aspartic acid 14/05/2013 13:04 UNK 58.779 10.62

Aspartic acid 14/05/2013 14:05 UNK 56.278 10.57

Aspartic acid 14/05/2013 16:06 UNK 56.350 10.51

Aspartic acid 15/05/2013 08:35 UNK 60.069 10.50

Aspartic acid 15/05/2013 08:49 UNK 62.374 10.55

Aspartic acid – ash removal 16/05/2013 10:01 UNK 68.577 10.56

Aspartic acid 16/05/2013 10:15 UNK 57.017 10.50

Aspartic acid 17/05/2013 09:25 UNK 54.060 10.45

Aspartic acid 17/05/2013 09:38 UNK 61.287 10.58

Aspartic acid 20/05/2013 08:38 UNK 59.806 10.60

Aspartic acid 20/05/2013 08:52 UNK 52.063 10.59

Table 2 – Day-by-day repeatability

To evaluate the linearity of the system, pure organic 
compounds with different nitrogen concentrations were 
chosen. Instrument calibration was performed with 
Atropine (4.84 %N), Methionine (9.39 %N), 
Nicotinamide (22.94 %N) and Imidazole (41.15 %N) 
standards (STD) using Linear Fit as the calibration 
method. Pure organic standards in a large range of 
nitrogen concentration (from 4.84 to 46.65 %N) were 
selected and analyzed as unknown (UNK). The weight 
of sample was 60 – 70 mg and all STD and UNK were 
analyzed in duplicate.

Table 2 shows the accuracy and repeatability of the data 
obtained for aspartic acid in a sequence of 10 days 
(day-by-day repeatability). The weight of standard was 
approximately 50 – 60 mg and the system was calibrated 
using the K factor. During this period, instrument 
maintenance was performed, changing the reduction 
reactor and cleaning the ashes from the crucible. The data 
obtained are according to the technical specification 
demonstrating the stability of the system.  
No influence in the results was observed after the 
maintenance was carried out. 

Figure 2 – Calibration curve – Linear Fit
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Table 3 – Sequence of standards for the Linear Fit calibration

*BBOT: 2,5-Bis (5-tert-butyl-benzoxazol-2-yl) thiophene
**CEDFNI: cyclohexanone 2,4-dinitrophenylhydrazone
***EDTA: EthyleneDiamineTetraAcetic acid

Conclusions
Good repeatability, accuracy and precision was obtained 
with the FLASH 2000 nitrogen analyzer using argon as 
the carrier gas. 

No memory effect was observed when changing the type 
of sample, indicating complete combustion and detection 
of the element.

Thermo Fisher Scientific S.p.A. Milan, Italy  
is ISO 9001:2008 Certified.

TN42203_E 02/14C

Africa  +43 1 333 50 34 0
Australia  +61 3 9757 4300
Austria  +43 810 282 206
Belgium  +32 53 73 42 41
Canada  +1 800 530 8447
China   800 810 5118 (free call domestic) 

400 650 5118

Denmark  +45 70 23 62 60
Europe-Other  +43 1 333 50 34 0
Finland  +358 9 3291 0200
France  +33 1 60 92 48 00
Germany  +49 6103 408 1014
India  +91 22 6742 9494
Italy  +39 02 950 591

Japan  +81 45 453 9100
Latin America  +1 561 688 8700
Middle East  +43 1 333 50 34 0
Netherlands  +31 76 579 55 55
New Zealand  +64 9 980 6700
Norway  +46 8 556 468 00
Russia/CIS  +43 1 333 50 34 0

Singapore  +65 6289 1190
Spain  +34 914 845 965
Sweden  +46 8 556 468 00
Switzerland  +41 61 716 77 00
UK  +44 1442 233555
USA  +1 800 532 4752

www.thermoscientific.com
©2014 Thermo Fisher Scientific Inc. All rights reserved. ISO is a trademark of the International Standards Organization.  
All other trademarks are the property of Thermo Fisher Scientific and its subsidiaries. This information is presented as an  
example of the capabilities of Thermo Fisher Scientific products. It is not intended to encourage use of these products in any  
manners that might infringe the intellectual property rights of others. Specifications, terms and pricing are subject to change.  
Not all products are available in all countries. Please consult your local sales representative for details.

Sample name File name Inj. Time Type W (mg) Theor. N % Range (±)

Atropine LinearFitN003 15:23 STD 60.209 4.84 0.07

Atropine LinearFitN004 15:36 STD 70.465 4.84 0.07

Methionine LinearFitN005 15:49 STD 60.237 9.39 0.10

Methionine LinearFitN006 16:02 STD 70.116 9.39 0.10

Nicotinamide LinearFitN007 16:16 STD 60.200 22.94 0.22

Nicotinamide LinearFitN008 16:29 STD 70.831 22.94 0.22

Imidazole LinearFitN009 16:42 STD 60.341 41.15 0.30

Imidazole LinearFitN010 16:56 STD 70.442 41.15 0.30

Sample name Theoretical N % Accepted Range (±) Experimental N %

Atropine 4.84 0.07 4.78

Methionine 9.39 0.10 9.36

Nicotinamide 22.94 0.22 22.85

Imidazole 41.15 0.30 40.95

Acetanilide 10.36 0.10 10.40

Aspartic acid 10.52 0.10 10.61

BBOT* 6.51 0.10 6.42

CEDFNI** 20.14 0.20 20.33

Sulfanilamide 16.27 0.16 16.18

EDTA*** 9.59 0.10 9.59

Urea 46.65 0.30 46.69

Table 3 shows the sequence of analyses for the calibration 
of the instrument including theoretical nitrogen values. 
Figure 2 shows the calibration curve and the relative 
correlation factor. Table 4 shows the relationship between 
the theoretical nitrogen percentages of the pure organic 
standards analyzed as unknown, the accepted range 
according to the technical specification of the system and 
the average of the experimental N % obtained. All data 
are acceptable and no memory effect was observed when 
changing the sample.

Table 4 – Correlation of Nitrogen values


