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參加「第25屆國際含鹵素環境汙染物質及POPs研討會」報告
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摘要

    國際含鹵素環境汙染物質及POPs研討會第25屆年會，今年(2005)於加拿大多倫多市Fairmont Royal York Hotel舉行。會期自8月21日至8月26日，共計6日。內容包括口頭報告及壁報，合計801篇。參加有47國約1000人，會議分9個階段，其中398篇排入口頭報告，其餘403篇進行壁報發表。本次之學術演講內容豐富、廣泛，各國專家學者參加眾多。台灣參加的單位，有聯合工業研究所、中正大學、清華大學、成功大學、陽明大學、中央研究院、環境保護署、檢境檢驗所及本局代表參加。

因為Dioxin的年會已有25年，因此在開幕的專題演講，即以”Analytical Measurement Advances Over 25 Years: POPs and PAHs”為主題，並頒獎各有功人員，對於已過世的人員如Dr. Rappe則以默哀表示。本局以Using N-Hexane as a Cleaning Solvent to reduce the Dioxin background in bioassay laboratory參加。被分配到建議應用生化分析法偵測POPs (Bioanalytical approaches for POPs detection)，由於本局所製作之壁報內容，受到各會員青睞，所印製之簡報50張一個下午即被索取一空。現場並與參觀會員說明相關問題，相當熱絡。

本局已訂在9月20日舉辦戴奧辛生物快速篩檢法研討會(Symposium on Dioxin bioassay)，其中有Dr. Michael S. Denison, Dr. Hidetake Takigami, Dr. Bram Brouwer，都是我們邀請的人選，雖然均為初次見面，我都以主辦單位之名在會場與他們寒喧一番。除外，以前受邀來本局之日本的宮田教授、Masuda教授、美國FDA的Haywood，德國之Päepke都在會中見面，都非常愉快。

參加國際會議除分享相關領域之新知外，在會中能與多位曾來本局專題演講的專家學者以增加彼此的關係外，並互相討論與交換目前研究的方向及離開台灣後的點點滴滴，因為他們都是本會之重要幹部，對將來本局需要資料時可支援的對象。
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壹、目的
國際含鹵素環境汙染物質及POPs研討會為逐年受到重視，且已成為國際性先進而重要之年度盛事，會期以口頭論文及壁報論文為主，期間每日上午一開始常有專題演講。邀請專家、學校教授，就針對國際日漸注意的課題，進行學術研討。除此之外，因為正逢25週年，所以分次就歷年來主辦單位或有功的各國人員予以表揚。並請受獎人員發表感想，可以說是很有人情味。

本會雖然以專技dioxin為主題，但大家分頭深入探討，但大會仍然非常注重與會人員之相互關係，因此晚會與郊遊都由贊助廠商提供會員免費參加，如夜間的公園烤肉、加拿大曲棍球博物館的自助餐等，使大會增加了不少整體活動的情趣，參加人員幾天的研討會不致於乏味。戴奧辛的問題逐漸獲得國際間之重視，對戴奧辛的規格與管理急需制定共通的規範與標準。雖然歐盟已訂有標準，而且預定在2006年將PCB加入TEQ中一起計算。這與世界各國食品中戴奧辛的檢驗具有一定的影響。本局也會密切的注意其發展。

壁報論文發表為最新研究之展示，本次我國共有11篇壁報論文發表，本局就以本人提出的這一篇。壁報論文為針對主題面對面進行討論與學習最快速有效的方式，在國際研討會中，一方面可宣揚我國在此領域的努力，另外一方面可了解國際的最新發展與應用，並可刺激本局未來研究的方向。

貳、過程

   一、行程與工作記要

	日期
	工作記要

	94年8月19日
	啟程

	94年8月20日
	啟程

	94年8月21日
	報到領取資料

	94年8月22日
	大會開始

	94年8月23日
	參加研討會

	94年8月24日
	參加研討會及壁報論文發表

	94年8月25日
	參加研討會及壁報論文發表

	94年8月26日
	專題演講、閉幕及回程

	94年8月27日
	回程


二、年會日期、地點及出席

國際含鹵素環境汙染物質及POPs研討會第25屆年會，今年(2005)於加拿大多倫多市Fairmont Royal York Hotel舉行。會期自8月21日至8月26日，共計6日。本次之學術演講內容豐富，與會各國專家學者眾多，計有47國約1000人， 801篇論文參加。行政院衛生署藥物食品檢驗局由本人代表攜帶壁報論文乙篇參加。

三、年會內容

年會議程相當豐富，包括專題演講，口頭論文發表及壁報倫文展示。專題演講為「Analytical Measurement Advance Over 25 Years: POPs and PAHs」由Dr. Donald G. Pofferson主講，充份看出分析技術的進步。

口頭論文分為「人類暴露」、「多重二維層析分析」、「都市污染事件」、「危害評估，危害處理及法規」、「源頭及源頭清單」、「半球與全球持久性有機污染物之動力分布」、「PACS之發生與來源」、「在複雜的混合物中PACS之基因易變性(上半部)」、「人類之毒害」、「應用生化分析偵測POPs之偵測」、「POPs在全球之分布，平均值與趨勢」、「POPs在阿爾比斯區之生態系統」、「一般POPs在環境中的背景值」、「POPs在墨西哥、美南與美中地區」、「聚氯萘化合物」、「鹵素環狀物之流行病學」、「都市污染事件」、「PACS之發生與來源」、「複雜的混合物中PACS之基因易變性(下半部)」、「現行之防火處理劑Ι」、「人類之暴露Ι」、「POPs在生物-背景值及趨勢」、「大氣中之背景值、傳播及儲存」、「熱處理」、「在北極之POPs背景值與趨勢」、「類似dioxin化學物質之毒性效應變化」、「大氣中PAHs之反應」、「PAHs在人體內之背景值與危害評估」、「現代之防火處理Π」、「人類之暴露Π」、「POPs在生物中之背景值及趨勢Π」、「先進的層析分析」、「北極之POPs背景值與趨勢」、「毒物生態學」、「Dioxin及相關物質之代謝流程及其毒性」、「大氣中PAHs如何分布在空氣中與顆粒之間」、「用新方法來評估人類對PAHs暴露」、「LC-MS/MS」、「現代之防火處理Ⅲ」、「身體負荷與食品攝入」、「Dioxin及類似Dioxin之化合物」、「Chiral xeno生化與自然鹵化等之化合物」、「脂肪與預氟化之化合物效應」、「微量分析之進展」、「AH-接受器與AH-接受器-關聯之訊息」、「ISPAS-之分析方法」、「PACS之生物可用性與代謝」、「現代之防火處理劑Ⅳ」、「在食品與飼料中之Dioxin及類似Dioxin之化合物」、「大湖中POPs之來源與油脂(上)」、「一般-分析問題」、「樣品前處理之改進」、「污染溶出物，酚化合物及經常使用的農藥」、「物理及化學性質與模式」、「PACS之形成與合成」、「溴化防火處理劑Ⅴ」、「在太平洋邊緣國家之POPs來源」、「氟化合物」、「大湖中POPs之來源與油脂(下)」、「類似Dioxin化學物質對再生物與開發之衝擊」、「PAC標準物質」、「一般-毒物學」、「分析dioxin之連線分析」等9個階段，398位講者上台發表，參加人員均非常熱烈。

壁報論文分兩次，一次在22~23日，分19個領域；24~25日分23個領域參展。

在儀器展示會部份，參展之儀器商，試藥供應商，科技協會，化驗公司及書籍供應業，共計40個，年會期間吸引眾多人潮駐足參觀，提供了吸收新知及充分溝通，詢問的良好機會。
參、 心得
此次參加第25屆國際鹵素化環境有機污染物及POP研討會，並以壁報論文乙篇展示，其題目為在生化實驗室使用n-hexane為淨化劑可降低Dioxin之背景值（using n-hexane as a cleaning solvent to reduce the dioxin background in bioassay laboratory）頗受好評，備妥之小型海報五十份在半天的時間即索取一空。另外觀看其他國家之壁報論文，發現品質及內容上相當有水準，而且在研討過程中尤其熱烈，與會會員對於各項主題均有相當大的興趣，與作者之溝通密切，獲益匪淺。另外，許多的作者均與本局一樣備小型海報（A4）致贈，對於遠道而來收集資料會員相當的方便。參加國際性壁報論文，另可認識相當多的重要文獻作者，例如於九月二日來參加本局之戴奧辛生物快速篩檢法研討會（symposium on dioxin bioassay）之Dr. Michael Denison 他在會中是一位非常出色的Advisory board（即理事），所演講的主題是Development, validation and limitation of recombinant cell bioassay for detection of chlorinated dioxins and related dioxin like chemical與當時會上所發表的論文都有相關性。我們事先邀請他來參加本局之研討會，使本局的同仁也有機會多數人的參加研討會分享國際級Dioxin大師的報告，收穫更是無限。

本局同仁長期在藥物食品分析上之研究與努力，成果斐然，如何鼓勵及輔導本局同仁踴躍投稿，爭取口頭論文發表機會利用學術研究拓展國際交流，應為未來的發展重點。 

肆、建議

近幾年我國在POPs及dioxin之研究發展迅速，台灣也已成為WTO之正式會員，本局對本研討會上所關切之相關議題應重視並多加了解，留意國際上專業人員對於特殊案例之檢驗方法，使用之儀器及面對媒體之應對態度，掌握相關資訊隨時作為參考，其相關建議事項說明如下：

1. Dioxin的檢驗非常複雜，最主要是毒性高、量又少，在萃取及淨化的過程除要小心外，更要熟練。所使用的溶劑更要純淨、昂貴。使用高解析度之氣相質譜儀更是上千萬元，在維修與操作上要求嚴格。因此一件樣品的分析索價三萬元，為了改善其分析上之瓶頸，乃有發展生化分析法來作為輔助方法以幫助篩選大量樣品，以加速dioxin的分析。其方法目前有Dr. BDS Calux screeing及XDS-calux assay兩方法，在國際先進國家中分頭進行。其穩定性已成熟，只是方法上尚有不小心可能易發生假陽性與假陰性的發生。在8月25日下午就有一場兩家公司分上下兩篇各自發表的報告非常精采。本人也參加其中並舉手詢問，所得結果尚稱滿意。

2. 有關最近與將來dioxin發展的歐盟策略。(Recent and Future Developments as regards the EU Strategy to reduce the Presences of Dioxin- Like Compounds in Feed and Food)，由歐盟相關部門之Dr. F. Veistraete報告，他一上臺就說明本人不是來發表科學論文，是來說明歐盟的事務。雖然他也是一位專家，但以一個政府官員的立場，很清楚的把即將實行的新規定向大家報告。其實就是將原先的TEQ (pg/g fat)改為WHO-TEQ (pg/g fat)。不過回國後，本組同仁已收到EU在網站上的資訊，可馬上送給本人看，使本人覺得本組同仁快速，收集資料的能力，非常感動。

3. 在分析研究的最高領域，分析過程中，倘若有未知成分之分離、純化，儀器分析及解析圖譜，均要有一些專精此領域之同仁致力於研究發展，使國家實驗室得以永續發展，且為超越的能力，盡速完成未知成分之鑑定。本局實有成立這種部門的必要性。

4. 本局屬於有歷史的國家實驗室，因此所有同仁均應充分了解分析實驗室品質保證之各項工作與措施，所以建議同仁平時多加複習品保概念。

5. 藉由參加此會議，可以保持與會員聯繫彼此交換相關資訊之優點，並可提供本局之另一扇國際交際之窗。研討會中有與食品檢驗相關議題，可鼓勵同仁有機會以研究成果，讓參與會議之他國專業人士了解台灣檢驗發展之趨勢。鼓勵本局之檢驗人員，將有關之案例投稿於該會並於年會中發表，藉此和國外人士相互切磋以助工作之發展。
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Dioxin responsive chemically activated luciferase expression 

(DR-CALUX

®

) bioassay method is one of the screening 

methods used to qualitatively and quantitatively screen the 

dioxin content in food and environmental samples 

extensively.  The dioxin background should be controlled 

under 1 pM DR-CALUX

®

TEQ/well before the method 

performed.  In this examination, wash glassware carefully 

and completely seemed to be one of important parts for 

reducing the dioxin background.  On the other hand, silica gel 

was found to be the major source of the dioxin background.  

A volume of 30 mL and 60 mL of 

n

-hexane were used as the 

modified method to clean the acid silica gel packed in a small 

or a big column before the concentrated sample was applied.  

In the case of big column, statistic difference was shown in 

reducing the background of dioxin content.
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Table 1.  The treatments for evaluating the source of dioxin 

background performed by DR-CALUX

®

bioassay method

Treatments   S teps  1  2  3  4  5  6  7  8  9  10  11   Solvent or  Matrix selected  -  -  n - Hexane  IPA  DEE  H 2 SO 4  H 2 O  Silica  gel  Wash 1  Wash 2  Wash 3   Evaluated  amount    (mL) or (g)  -  -  100 mL  100  mL  100  mL  15 g  100  mL  30 g  100  mL  100  mL  100  mL   Extracted by  n - hexane  volum e (mL)  -  -  -  -  -  100  -  130  -  -  -   Concentrated to  volume (mL)  -  -  0.5  0.5  0.5  0.5  0.5  0.5  0.5  0.5  0.5   Applying  -  -  Appling to  the  small column   n - Hexane/DEE   Discarded  elution solvent  (mL)  -  20  20  20  20  20  20  20  20  20  20   n - hexane  n - H exane/DEE (1, 1, 5, 5,  and  28 mL  applied respectively )   Elute solvent   (mL)  100  40  40  40  40  40  40  40  40  40  40   Evaporated with  solvent (mL)  0.5  0.5  0.5  0.5  0.5  0.5  0.5  0.5  0.5  0.5  0.5   Transferred to  a  small v ial    Evaporated to dryness using a gentle steam of nitrogen.   Diss olv ed in  DMSO (μL)  25  25  25  25  25  25  25  25  25  25  25   Exposure    

Figure 1.  The 

dioxin content in 

each treatment after 

clean-up procedure.

Figure 2.  The 

background 

contribution in each 

step after clean-up 

procedure.

Figure 3.  The dioxin 

content in procedure 

blank cleaned by the 

small column using 

the original and 

modified method (No 

statistic difference by 

student t test).

Figure 4.  The dioxin 

content in procedure 

blank cleaned by the 

big column using the 

original and modified 

method (Having 

statistic difference 

by student t test).
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All the steps of the procedure were performed as described 

by BDS Company except the modified clean-up method.  In 

sample preparation, 11 treatments as shown in Table 1 were 

concentrated or extracted by solvent, applied to the small 

columns packed acidic silica gel, and eluted with 

n
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hexane/diethyl ether (97:3, v/v).  For understanding the source 

of the dioxin background, treatment 3 to 7 was performed to 

evaluate the dioxin background from solvents, including 
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hexane, isopropanol (IPA), diethyl ether (DEE), H
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, and 

HPLC grade water respectively.  Treatment 8 was performed 

to evaluate the dioxin background from silica gel which was 

30 g packed in the big column (1.5 g fat can be applied 

according the protocol by BDS Company) before eluted by 

100 mL

n

-hexane.  Treatment 9 to 11 was used to evaluate the 

dioxin background collected from the glassware washed by 

solvent in three times.  The results from treatment 3 to 7 were 

subtracted by the result of treatment 2 used to be the control 

for calculating the dioxin background of above each 

treatment. One step of clean-up protocol was added in 

modified methods other than original method suggested by 

BDS Company.  Before the concentrated sample (about 0.5 

mL) was applied to the column for clean-up, a volume of 30 

mL and 60 mL of 

n

-hexane were used to clean the silica gel 

packed in a small column and a big column respectively.

To wash glassware carefully and completely seems to be one 

of important parts for reducing the dioxin background. Silica 

gel cleaned by 

n

-hexane was set the first priority to reduce 

the dioxin background in this study. 

The absolute results of the dioxin background after each 

treatment were shown in Figure 1.  Treatment 9, 10 and 11 

accounts for about 4.2 pM DR-CALUX

®

TEQ/well.  Therefore, 

wash glassware carefully and completely seems to be one of 

important parts for reducing the dioxin background.  For 

clearly evaluating the importance of the treatments in 

contribution to the dioxin background, the absolute values 

were transferred to the contribution percentage according to 

the volume ratios used in original protocol, and shown in 

Figure 2.  Silica gel was found to be the major source of the 

dioxin background.  A volume of 30 mL and 60 mL of 

n

-

hexane were used as the modified method to clean the acid 

silica gel packed in a small or a big column before the 

concentrated sample was applied, and shown in Figure 3, 

Figure 4.  The deviation of the original method was larger than 

the modified method in the big column. 
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Using n-Hexane as a Cleaning Solvent to Reduce the Dioxin Background in Bioassay
Laboratory
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Introduction

Dioxin bioassay method is nowadays used to qualitatively and quantitatively screen the dioxin content in food" and
environmental samples® extensively. In Europe, the legislation (Commission Directives 2002/69/EC® and
2002/70/EC”) allows these screening methods to select “samples with significant levels of dioxins”. Dioxin
responsive chemically activated luciferase expression (DR-CALUX®) bioassay method is one of the screening
methods based on bioassay systems developed by Wageningen University’ and used in many countries. Clean-up
procedure is needed to reduce the interferences during chemical analysis procedure; acid silica gels are used to
remove the possible contamination from the analytes. Before the method performed as a routine method, the dioxin
background should be controlled under 1 pM DR-CALUX® TEQ per well to eliminate false positive. However, except
the trainees’ skills, the silica gels, elution solvent, sulfuric acid (H,SO) might contribute the background during the
performance. The aim of the study is to find out the possible source of the background and effectively reduce it
Several treatments were tested and the results were discussed

Materials and Methods

Al the steps of the procedure were performed as described by BDS Company except the modified clean-up
method. This assay involves the rat hepatoma H4IIE cell line stably transformed with an AhR-controlled luciferase
reporter gene construct.

In sample preparation, 11 treatments as shown in table 1 were concentrated or extracted by solvent, applied to the
small columns packed acidic siica gel, and eluted with n-hexane/diethyl ether (97:3, viv). The cleaned extract
containing dioxin-like compounds was evaporated to 0.5 mL, transferred to a small vial and evaporated to almost dry
by using a gentle steam of nitrogen. Finally, dimehtylsufoxide (DMSO, Riedel-deHaén) was added and the remaining
solvent was evaporated. For understanding the source of the dioxin background, treatment 3 to 7 was performed to
evaluate the dioxin background from solvents, including /-hexane, isopropanol (IPA), diethyl ether (DEE), H,SO,

and HPLC grade water respectively. Treatment 8 was performed to evaluate the dioxin background from silica gel
which was 30 g packed in the big column (1.5 g fat can be applied according the protocol by BDS Company) before
eluted by 100 mL n-hexane. Treatment 9 to 11 was used to evaluate the dioxin background collected from the
glassware washed by solvent in three times. The results from treatment 3 to 7 were sublracted by the result of
treatment 2 used to be the control for calculating the dioxin background of above each treatment

DR-CALUX® cells were seeded in microtiter plates. Microtiter plates were then incubated for 24 h in CO, incubator
to reach confluence. Before exposure, dose medium was made of 2,3,7,8-TCDD standard solutions and sample
extracts. The cells were exposure by adding the dose medium to the cells. After 24 h of exposure, the dose medium
was removed and the cells were lysed to release formed luciferase. The luciferase activity was measured by adding
of glow mix which contained co-factors and luciferin and stopped by adding a sodium hydroxide solution after placing
the microtiter plate in the luminometer. DR-CALUX® concentrations in samples were calculated from a dose
response curve, ranging from 0 (DMSO) to 300 pM 2,3,7,8-TCDD in well, and established in triplicate on each 96
wells plate. Dose response curves were fitted using a user-defined curve fit

One step of clean-up protocol was added in modified methods other than original method suggested by BDS
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Company. Before the concentrated sample (about 0.5 mL) was applied to the column for clean-up, a volume of 30
mL and 60 mL of n-hexane were used to clean the silica gel packed in a small column and a big column respectively.

Results and Discussion

The absolute results of the dioxin background after each treatment were shown in Figure 1. Treatment 1 contained
the highest dioxin background 2.27 pM DR-CALUX® TEQiwell which mean silica gel was very easy to absorb
contaminants from environment. Treatment 9, 10 and 11 accounts for about 4.2 pM DR-CALUX® TEQiwell
Therefore, wash glassware carefully and completely seems to be one of important parts for reducing the dioxin
background

For clearly evaluating the importance of the treatments in contribution to the dioxin background, the absolute values
were transferred to the contribution percentage according to the volume ratios used in original protocol. Forty-eight
percentages were contributed by silica gel, twenty-six percentages and twenty-seven percentages were contributed
by IPA and water respectively were shown in Figure 2. Silica gel was found to be the major source of the dioxin
background. Although IPA and HPLC grade water were also the secondary ones, siica gel cleaned by r-hexane
was set the first priority to reduce the dioxin background in this study.

A volume of 30 mL and 60 mL of n-hexane were used as the modified method to clean the acid silica gel packed in
a small or a big column before the concentrated sample was applied. The dioxin background performed by the
original and modified methods had no statistic difference in the small column was shown in figure 3 but had statistic
difference in the big column was shown in figure 4. The deviation of the original method was larger than the modified
method in the big column. The amount of acid silica gel was much more in the big column could explain the
phenomena in this study
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Table 1. The treatments for evaluating the source of dioxin background performed by DR-CALUX®
bioassay method.

Steps Treatments
1 2 3 4[5 6 [ 7 [8 ] 9 [10 | 11
Solvent or Siica
Matrix - - |n-Hexane| IPA | DEE | oSOy | H;0 | [Wash 1Wash 2\Wash 3
selected %!
Evaluated
amount - - | 100mL :T?LO 'n?f 15g 135 309 (100 mL|100 mL{100 mL|
(mL) or (9)
Extracted by
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Figure 2. The background contribution in each step
after clean-up procedure

Figure 1. The dioxin content in each treatment after
clean-up procedure
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