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mswIUSauinauipinKHuas=HI® ISO 22000 : 2005 ISO 9001 : 2000 ma=Szuu HACCP

ISO 22000 : 2005 ISO 9001 : 2000 HACCP : 2003
Introduction 0 Introduction
01 General
02 Process approach

03 Relationship with ISO 9004
04 Compatibility with other
management systems

Scope 1 1 Scope

1.1 General

12 Application

Normative references 2 2 Normative references

Terms and definitions 3 3 Terms and definitions

Food safety management 4 4 Quality management system

system

General requirements 41 41 General requirements

Documentation requirements 42 42 Documentation requirements  Establish and record
keeping documentation
step 12

General 421 421 General

Control of documents 422 422  Control of documents

Control of records 423 423  Control of records

Management responsibility 5 5 Management responsibility

Management commitment 5.1 5.1 Management commitment

Food safety policy 52 53 Quality policy

Food safety management 518 542  Quality management system

system planning planning

Responsibility and authority 54 551 Responsibility and authority

Food safety team leader 515 55.2  Management representative

Communication 5.6 55 Responsibility, authority and

communication

External communication 5.6.1 7.21 Determination of requirements
related to the product

723 Customer communication
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ISO 22000 : 2005

ISO 9001 : 2000

HACCP : 2003

Internal communication 56.2 553 Internal communication
7.3.7  Control of design and
development changes
Emergency preparedness 5.7 52 Customer focus
and response
853  Preventive action
Management review 5.8 5.6 Management review
General 581 561  General
Review input 582 56.2 Review input
Review output 583 563 Review output
Resource management 6 6 Resource management
Provision of resource 6.1 6.1 Provision of resource
Human resource 6.2 6.2 Human resource
General 621 621  General
Competence, awareness and 622 622  Competence, awareness
training and training
Infrastructure 6.3 6.3 Infrastructure
Work environment 6.4 6.4 Work environment
Planning and realization of 7 7 Product realization
safe products
General 71 71 Planning of product
realization
Prerequisite programmes 7.2 6.3 Infrastructure
(PRPs) 7.21 6.4 Work environment
722 751 Control of production and
service provision
723 853 Preventive action
755  Preservation of product
Preliminary steps to enable 7.3 7.3 Design and development
hazard analysis
General 7.3.1
Food safety team 7.3.2 Assemble HACCP
team step 1
Product characteristics 733 742 Purchasing requirements Describe product step 2
Intended use 734 7241 Determination of requirements  Identify intended use
related to the product step 3
Flow diagrams, process step 735 7.2.1 Determination of requirements ~ On-site confirmation of
and control measures related to the product flow diagram step 4, 5
Hazard analysis 74 7.31 Design and development List all potential hazard

planning

step 6
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ISO 22000 : 2005 ISO 9001 : 2000 HACCP : 2003
General 741 Conduct a hazard
analysis
Hazard identification and 742 Consider control
determination of acceptable levels measures
Hazard assessment 743

Selection and assessment of 744

control measures

Establishing the operational 75 7.3.2 Design and development
prerequisite programmes (PRPs) inputs
Establishing the HACCP plan 7.6 7.3.3 Design and development
outputs
HACCP plan 7.6.1 751 Control of production and
service provision
Identification of critical control 7.6.2 Determine CCPs step 7
points (CCPs)
Determination of critical limits 7.6.3 Establish critical limits
for critical control points for CCP each step 8

System for the monitoring of 7.6.4 823 Monitoring and measurement Establish a monitoring

critical control points of processes system for each CCP
step 9
Actions when monitoring 7.6.5 8.3 Control of nonconforming Establish corrective
results exceed critical limits product actions step 10
Updating of preliminary 7.7 423 Control of documents Establish documentation
information and documents and record keeping
specifying the PRPs and the step 12
HACCP plan
Verification planning 7.8 7.3.5 Design and development Establish verification
verification procedures step 11
Traceability system 7.9 75.3 lIdentification and traceability
Control of nonconformity 7.10 8.3 Control of nonconforming
product
Corrections 7.10.1 8.3 Control of nonconforming
product
Corrective actions 7.102 852 Corrective actions

Handling of potentially unsafe 7.10.3 8.3 Control of nonconforming

products product

Withdrawals 7104 83 Control of nonconforming
product

Validation, verification and 8 8 Measurement, analysis and

improvement of the food improvement

safety management system
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ISO 22000 : 2005 ISO 9001 : 2000 HACCP : 2003
General 8.1 8.1 General
Validation of control measure 8.2 8.4 Analysis of data
combinations 7.3.6 Design and development
validation

7.5.2 Validation of processes for

production and service

provision
Control of monitoring and 8.3 7.6 Control of monitoring and
measuring measuring devices
Food safety management 84 8.2 Monitoring and measurement
system verification
Internal audit 8.4.1 8.2.2 Internal audit
Evaluation of individual 842 734 Design and development
verification results review

8.2.3 Monitoring and measurement

of processes

Analysis of results of 843 8.4 Analysis of data
verification activities

Improvement 8.5 85 Improvement

Continual improvement 85.1 8.5.1 Continual improvement
Updating the food safety 852 734 Design and development
management system review

© IDNAISD10DO

1. Food safety management system-Requirements
for any organizations in the food chain : In-
ternational standard ISO 22000 : First edition
2005

2. Codex Alimentarius Food Hygiene, Third edition,
2003
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Abstract

Clostridium botulinum is an important food poisoning bacteria in Low Acid Canned
Foods which produces neurotoxin. Botulism, a severe food poisoning, results from ingestion
of food containing such toxin. In March 2006, the outbreak of botulism occured in Nan
Province after consuming home canned bamboo shoots product. 47 samples of the products
were collected and sent to the labolatory at Regional Medical Sciences Center, Chiang Mai.
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Clostridium botulinum was not detected in all sample. This result is not only useful for surveil-

lance and protecting the re-emerging disease but also helpful for low acid canned foods

manufacturers in order to control the quality of their products.

Keywords : bamboo shoots, low acid canned foods, Clostridium botulinum, neurotoxin, botulism
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Abstract

Piroxicam gel is a nonsteroidal antiinflammatory drug(NSAID) which is used for relieving
muscle pain and inflammation. This study was conducted by using 2 gelly agents, 0.5%
and 0.6% of Carbopol 940 and 4% and 5% of Hydroxypropylcellulose (HPC) type M to compare
the drug release profile with 8 sample products in the market with almost the same manu-
facturing date and storage condition. By using Franz diffusion cell to study drug release
through cellulose acetate membrane with 0.45 micron at 37 °C, the result was that within 2
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hours 0.5% and 0.6% of Carbopol 940 released Piroxicam at 40.96% and 37.17% respectively. For

the same type of gelling agent, the viscosity positively related to the concentration while the

amount released was decreased with higher viscosity. HPC type M had less release profile

than Carbopol 940 even though HPC type M is less viscous than Carbopol 940. Drugs

released from 8 samples were between 23.04% and 35.10 % which was about 12 % difference.
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membrane 7fi3(pore size) ¥w1A 0.45 Tupsan
wazl¥énans @a phosphate buffer pH s.s 7
NN 37 avF@aByE" NN FTE U
SniafimeReufisunisUanyaesenfunaa o
Afine luvioenae eanme lumsfunasiianig
o
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3Satunisdoy
1. MNIgN@laE19EIaINaN U8 EN
TneidonSwenseniisingedusivanuanausen s
mﬂﬁqw Fesrnylumafusnasiianmedenmuay
Lﬁaﬂﬁuwﬁmﬁiﬁé’lﬁmﬁumﬂﬁqmﬁwﬁ%ﬁﬂé’m 8
PN
2. Wamnmsules ldasnowa 2 w6 Ao
Carbopol 940 3azay 0.5 uaz 0.6 MU Hydroxy
propylcellulose (HPC) type M ToelFaa
WnTusSeuay 4 way s°
3. m%amswv\lmmgm(standard curve)
TumsmdBanushenady Taald UV spectropho-
tometer ’5@mmi@@ﬂﬁmmﬁmmm’mﬁ'u 360 NM
3.1 % piroxicam standard 520 §n. 15
volumetric flask 2w1a 100 Na. arauazlsu
151165018 methanol
32 pipet asaraeiildan 1 wa. lolw
volumetric flask 2u1@ 100 N@. WAILADAGLAE
U5u1Ssneseny phosphate buffer pH 5.8
3.3 pipet savanefil@lude 3.2 3 o.s,
1,2, 3, 4 A 5 ¥a. 18k volumetric flask 2@
10 48, MEAU uazUSULSaasele phosphate
buffer pH s.8 ©
3.4 %@@hms@@ﬂﬁmmaﬁ 360 NM loe UV
spectrophotometer
3.5 m@hmﬁ@@ﬂﬁmammﬁ%’ plot graph
TEnINANUENTULRY Piroxicam fuaIn1sge
NAULES MANNFUAUTTLEU
4. fnmsUantaasradendenanene Franz
diffusion cell laelgdatng atheay 6 niae Wi
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cellulose acetate membrane fisiguwie 0.45 laeson

1 37 seFneades dhnans?l e phosphate buffer

pH 5.8 es USP anitugudaehasndieszi
QL 1 [~ ;:i

sz 2 $alas eeudadunand 10, 20, 30, 45,

60, 90 L@z 120 WY1 ¥ AnwniBanoenydaaiane

AN T U UTENINENUDILARZUTEN

d
wnpglri‘lnr:m_'

u-t‘ing—=-‘_ membrane

pinch clamp

receptor compartment

optional water jacket

514 4 Franz diffusion cell

wansAnNY

MIMNNNIGIPIUIBS Piroxicam 1oiaams
\Bad Ao Y = 0.0549X — 0.0085 LAz R? = 0.9999
(mﬁwﬁ 1 LLfﬂéﬁﬂiWW‘ﬁl 1)

NaN3RnENNIUanlantenaadLsEnenenge
WU NALANGIT NN (@nsmﬁ > LAZNTING 2)
matantaasenuas sample 3 'ou::mﬁﬁ'sj@%aaag
35.097 LWarIadadaNAa sample 5 Sauay 32.099
g sample 2 lugrausnavdantlaassnenaansn b
NN wetandsarinalfesiu sample 8 &
sample 4 lughausnasUantaassnenoanan ety
A usithaidsay Indifestiu sample 8 s sample 1
ﬁa@ﬂa'aaﬁ’;maaﬂmié’ﬁaaﬁ@j@ Soray 23.035 log
fendudouay 27.878+4.01 lagflamsauanenadi
izmmmmiﬂa@ﬂdaaqqq@wLLaw‘iwq@ SauaY 12.062

Tugaana 120 wifl
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cnNs10f 1 AMMSQAanauNavAIJENdAAU 360 nm Yoo Piroxicam AAMWIGUTIUCIDY

Concentration Absorbance
(mcg/ml)
2.606 0.135
5211 0.279
10.422 0.565
15.633 0.843
20.844 1.140
26.055 1.423
1.6
1.4 -

y = 0.0549x - 0.0085
R'= 0.9999

12
10 /
08 /

0.6

0.4 /

02 /

0 5 10 15 20 25 30
Concentration (mcg/ml)

Absorbance

NSWA 1 Standard curve yov Piroxicam

wansRnwIMsaniass Piroxicam @ gel base angasfiiianiulagldssnoma 2 #iie

fa Carbopol 940 way Hydroxypropylcellulose (HPC) type M (@mmﬁ 3-5 waenTA 3) WU

mswwh 2 naavmsuaaddegarminchsucho Tufevdaia

Time
i Samplel Sample2 Sample3 Sample4 Sample5 Sample6 Sample7 Sample8
0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
10 5.623 7918 8.270 4.947 7.084 5.365 5.497 7.404
20 7.395 12.283 11.225 7.321 11.471 7.787 9.398 10.862
30 9.724 14.544 14.999 10.112 13.070 10.397 10.430 12.617

45 12.548 17.548 19.121 13.889 17.226 13.330 13.768 15.195
60 15.194 19.765 22.882 17.588 21.643 16.714 15.548 17.944
90 19.440 23.270 30.064 22.750 27.358 21.538 20.595 22.735
120 23.035 27.680 35.097 27.843 32.099 25.593 24149 27.530
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% drug release
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Time (min.)

nsWhA 2 naaomsuaaddegarminchsucho Tufievdana

—+— Samplel
—=— Sample2

Sample3
—— Sample4
—*— Sampleb
—e— Sample6

Sample7
—— Sample8

mstantaasen Piroxicam aneh3udl ansnaiaa Carbopol 940 3aeag 0.5 wag 0.6 asnsntantlaay

éhmaamﬂoﬁ’qaﬁqwLLagﬁaqmm@wméw@m lusnsnamariadenfiuanuninasinasnzuenua NN T w0

fanews warmatantassnastisaasiaonnamitagean §1m5u Hydroxypropylcellulose type M 8ns

Uaadanueteundt udazdanuniiatiasnit Carbopol 940 AN §NHUENIINIEMNYRIGTL

fiw3unan Carbopol 940 nwausiviaadsan b niianiehsus 4 Hydroxypropylcellulose (HPC) type M

Huansnaas deaneeyemannaadesuiesus l@duaad

tiouniigasfil¥ Carbopol 940

nswh 3 gashls Carbopol 940 [Duansriona

duansnama loe 0.6% Carbopol ﬁmmwﬁ@qaﬁdw 0.5% Carbopol

52

Master formula 0.5% Carbopol 940

Piroxicam 05¢g
Propylene glycol 42 ml
Ethyl alcohol 95% 10ml
Triethanolamine 1.5ml
Paraben conc. 0.05 ml
Carbopol 940 059
Water to 100 g

A v

NeeRnganlant wardanuuiie

0.6% Carbopol 940

059
42 ml
10 ml
1.5 ml
0.05 ml
069
100 g

% o o cl a Y G n{du A 1 A 1 o o A{ 2
am_«rmxmamamwmaq@nwwmeﬂ@Lﬂmaawuanwmzmamaaﬂa %%@ﬂ’)']@]’]ill%elsﬁ HPC
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ms1wh 4 gasils Hydroxypropylcellulose (HPC) I0ushsrioloa

Master formula 4 % HPC 5 % HPC
Piroxicam 059 059
Propylene glycol 10 g 109
Ethyl alcohol 95% 60 g 60 g
Triethanolamine 049 049
Paraben conc. 0.1 ml 0.05 ml
HPC 49 59
Water to 100 g 100 g

Snwnmememnaassniuiiedealaeld HPC Wiuasnams I@afitanwusmaasseuwland ua
ﬁmm%ﬁ@ﬁaaﬂ’jwqmﬁ?ﬁ Carbopol 940 1 5% HPC fenamiiagend1 4% HPC

mmwﬁmaaqmﬁm’%mﬁﬂ@au%méwéfmnnmﬂﬂmﬁaa

0.6% Carbopol > 0.5% Carbopol > 5% HPC > 4% HPC

mswin 5 msiUsSguiigumsyUaaudoadoen Piroxicam 010 gel base saachos

Time (min) 0.5% Carbopol 0.6% Carbopol 4% HPC 5% HPC
0 0.000 0.000 0.000 0.000
10 10.693 9.618 7.378 6.237
20 15.522 13.175 11.791 10.156
30 19.509 16.262 14.753 13.753
45 22.330 21.338 18.764 18.475
60 27144 23.632 21.931 21.687
90 34.197 30.951 26.560 27.429
120 40.961 37.167 31.870 33.756
45
40 =

25
/'/ - —#-0.5% Carbopol
20 — = 0.6% Carbopol
/ g — 4% HPC
15 / =5 —e—5% HPC
10

% drug release

0 ; ; ; ; ; ;
0 20 40 60 80 100 120 140
Time (min.)

nswh 3 naavmsiuSaulfisumsuaauaosadaen Piroxicam 91n gel base sacog
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1. ANMTAENLN Nataniaaens Piroxicam
a1n gel base mﬂqmﬁﬁwm%ﬂ@ﬂ%ﬁmiﬁaLzua
2 %@ @a Carbopol 940 way Hydroxypropy!
cellulose (HPC) type M WS N T
Toe 14 Carbopol 940 \luasnaaaiouay 0.5 Lag
0.6 mmin‘ﬂa@ﬁa'aaéhmaaﬂmvl,é’qqmﬁﬁq@w LY
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Sﬁﬁ@Lﬁmﬁummwﬁmzﬁmaqﬁmmmmﬁu%mm
f13nalaa uwazmsvantans Piroxicam aghiauag
Lﬁammmﬁ@gqﬁu wavrinrassanaiaa lae e
Hydroxypropylcellulose (HPC) type M &nans
UaeUasuendaaniisudnaciianuniatiasni
Carbopol 940 fignu olumef s uax Ny 3
lovoadiunaansievassnsnaiaa
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1S ENL6199) Huinauanehei Wedeuiuems
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Soray 35.097 @h@%wq@ﬁagaz 23.035 Fefleauaneha
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2. INNTNARS LaINITaUan bETIaN
snansn lumstlsasenaneatiuin 1#6en Piroxicam
NNUNBINENE196) Nuazinasianslanlaaunis
Tad %ami%ﬁmiﬁﬂwﬂ@ﬂ%@"fgmmmma’amﬁmﬁm
I@ﬂ%mmﬁqumwﬁauﬁumLﬁ%&lmﬁ&mﬁmiavl,ﬂ

3. ManeaaIMsUantanuenanaa laeni
cellulose acetate membrane wsiazinas usi b
sansnsey lduuFannmsdunuioniisaden aglé

a4 o ay o A deV M os
NAGLEUNL  hasaIngaliiadenue st lallg@nm
Tunmeansh wedenasnsalantaagaanuiain
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1. piroxicam. http://omlc.ogi.edu/spectra/Photochem
CAD/html/piroxicam.html [2006 October2s]

2. Anya M. Hillery, Andrew W. Lloyd and James
Swarbrick. Drug Delivery and Targeting for
Pharmacists and Pharmaceutical Scientists.
Taylor & Francis Inc.London 2001

2
A A

3. Uanaes Iiamﬁuﬁ, WITAM NOWY NG, 17T 293581
tsuidy uaznaudy afians. AMTWAWINT AT BT
vaa:e¥uemsfavieuaziaiasdans. NTINN
Laeeja29 WA, 2537

4.  Transdermal delivery systems - General drug release
standards. http://www.pharmacopeia.cn/v29240/
usp29nf24s0_c724s30.html [2006 October2s]

5. Buffer solution. http://www.pharmacopeia.cn/v29240/
usp29nf24s0_ris1s119.html [2006 October2s]

6. @WUAT Wwhndanl uay @danwal afed. asdszifivns
ianilaagen Diclofenec diethylammonium a1n
M5usaa. dymiaslIygindoemaasiinge
NAIWVENALSSEe. 2545

7. project 2003: hydrogel. http://chemelab.ucsd.edu/
hydrogelo3/ [2006 October2s]
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MMy 1 #neded i (Survey Research) I@&lmﬁsa'aLmuﬁaumﬂﬁé’aéﬁimaumié’m
23 e LeRasdens Lesasdlounme uaYInnaUaTE Faedatudineu wih lFdemaundumn Nt
ﬁaﬁw%’aaﬂaﬁié’\lﬂ‘immzﬁ Uszanananasutlanasio il wanmsdsianu mﬂﬁmammuaammﬁwm
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BN wagInnauae lovfadusonay 30.03, 14.03, 12.42 WAY 7.40 GNNAIGL LOAAZULL
ananana ba lmsandasatuditinaun lugiusee 3 dw fa dadsvdasiug fauorsEn I
LAZEIWNTS agjelmzﬁumﬂ A9 3.971, 3.868, LAY 3.964 MINAIGU @mNﬁqwaiﬂumwsamamﬂd’m
LLaznﬂﬂixL@“ﬁuﬁa%"ﬁ@w ﬁﬂumuagimséﬁumﬂ fio 3.863 dauanuianeba lums MUSMs wudh @l
MLSnE ﬁ"mmﬁmaﬁ‘ﬁE“]m%aw%aelum&mgm dannsansafinasnaniioe] (waneuel One Stop Service)
FaNNAIND la5euan HASUnt 3.541, 3.595 LAY 3.514 NNAFU SIUIEULENENT Hanuianwa b
sydutunay laafinsuun 3.378 ﬁm%"ummﬁqwaiﬂumwmmaqﬁm@miaagﬂmséﬁumﬂ ROzl
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Abstract

In the present research, the analysis of six organochlorine pesticides were detected at
La/kg (ppb) levels in rice and glutinous rice. The method consists of the extraction of the
pesticides with petroleum ether and diethyl ether followed by a florisil clean-up. The final
extracted compounds were determined by Gas Chromatography (GC) using Electron Capture
Detection (ECD). The simplex optimum condition for analysis was introduced by GC-ECD
with 5% phenyl, 95% dimethylpolysiloxane capillary column and nitrogen as carrier gas. The
relative standard deviations (*RSD) at concentration of 30 Lg/kg were ranged 0.035-2.609%.
The linearity shown good results at the concentration range 0.60-1000.00 Lg/kg with corre-
lation coefficient (r*) were > 0.9984. Detection and quantification limits ranged 0.60-2.00 Lg/kg
and 1.00-8.00 lLg/kg respectively. The inter-day and intra-day repeatability at concentration
of 30 ug/kg were < 5 %xRSD. The relative recovery were varied from 56.98 to 96.10%. The
analysis of rice and glutinous rice samples were found that they were of a few pescticides
(aldrin, alpha-BHC, and lindane) at lower concentration than the maximum residue limit
(MRL) except in endrin.

Keywords : GC-ECD, organochlorine pesticide, rice
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Lﬁamﬁ%mmmﬁﬁmﬁmgﬁﬁﬂduaa%mh@aa‘%u 1synauaie aldrin, dieldrin, endrin, alpha-BHC,
lindane wag heptachlor L‘ﬁ@L‘ﬁ%LLMQWNLL@B%aﬁaiuﬁﬁﬂizLﬁ%@’J’lNLgﬁdﬁaﬂﬁu%j:ﬂﬂ%’nﬁﬁﬁﬁ'mﬂ']EJ(v’l’l:LI
T uanadasianTangen

ANsSnhoaau
aA & €

bAFBINBLATAUNTRE

1. wEasRalasnlnnm (Gas Chromatograph) iq'u CP-3800
WAelaeLSEm Varian, Inc. Usemeiamasgawam

2. aadust FactorFour™ VF-sms fused silica (30 m x 0.25
mm i.d., df = 0.25 um) (5% phenyl, 95% dimethylpolysiloxane,
WAslaeLSe Varian, Inc. UTEIMAFNIaIaEM

3. amsnergms aldrin, dieldrin, endrin, alpha-BHC, lindane ag heptachlor WA lAELSM Sigma-
Aldrich dsuimeanigaam

MSLOFUNMTALAILNINTFI
a (7 A 1 =y [~3 . } 23 Al [~1 2
WwhesETazan eI e UdagiTusazadadiu stock solution 10 ppm lHasglandud
aray wasidean Wienududwdi 100, 200, 400 wag soo ppb wialdifu working solution

IBNTNaaag

NMTLAFLNFITA2DEN: ﬁ,m“’samﬁnmﬂaﬁ’mﬁmt,azﬁwmimaqﬂmé“ﬂﬁt,ﬂmﬁaLﬁmﬁu RTAAE AL
petan 80 NSH ﬂmqaﬁu 75% acetonitrile Y3:1613 175 mL Lﬁaaﬁ@aﬁﬁaﬂmﬂunm 5 % (ANNST 200
TOUFOUWN) mmfummiazmaﬁﬁﬂéﬁ’mmaaé’amwuqtytywmﬂ

Vg ldanmsnsasnatings petroleum ether so mL lunsaesiinamna 1,000 mL unan 2-5
W mnﬁm@mmia”maﬁ'm"n sodium chloride 10 mL LLavﬁmsmmﬂVLaaau 250 mL Lﬁ'aﬂaqﬁu
mﬁmmamm mnuuwmanm&ﬁunm 2 Wil ‘Vlde’Jﬁﬂ@ﬁﬁa”m%miLLEJﬂ@]’mmﬂﬁa”mEJL‘L]‘LL 2 ﬁu fa wm
LLaaﬁmaqmmauma LLafmwmsmmmaa petroleum ether Mmmﬂmwmﬁa sod|um sulfate
anhydrous 15 NIN (Lwama@maaﬂmﬁsﬁummaummaumm mmvb 15 W7 amimumwmaammaﬂ@
an 3 @396y petroleum ether mqa:ﬁ 25 mL

NnMsEfnaTnUNEsaraneflatiuinnadaduans co-extractive Aandegy Feo1asinaiBece
@aﬁuﬁl,l,agmasﬂaaLsm%ﬁ%ﬁamsuﬂ’mmﬁm‘mﬁ Foasniudasimean interference Toel¥nadaniui
(mm@mumuﬂummqmﬂu 22 mm) ‘VI‘]_J‘ﬁQC'YJEI florisil (e0- 1oo mesh) 5?%@ florisil naw lazdoguinm
activate 71 120 °C Huna 4 "mI&l\ﬁ LwaWiaNmmﬂmm mﬂuuummﬁmu petroleum ether uag
msaqm@aas\mmaamwmﬂmammu 5 mL/min

slum?ﬁzmmmﬁmgﬁmmawﬁmﬂ% diethy! ether wuag petroleum ether iuszy I@&Jmﬂﬁmﬁ@g
Wrrfie aldrin, alpha-BHC, lindane uag heptachlor 1% 6% diethyl ether Tu petroleum ether 15:1613
100 mL & dieldrin wag endrin 1% 15% diethyl ether o petroleum ether YSa1@s 100 mL \AUas
wimiummﬂwwmmﬂ sodium sulfate anhydrous 15 N vhensh lganvhmsszme dlethyl ether Lag
petroleum ether aan I@ﬂéﬁmimivmaammuammmﬂ lrfUsnesmaa 2-3 mL mﬁuummﬂim
Y5365 Widu 5 mL éae hexane Lwaiwaﬁmamamm’;mm\mammaaz\mﬂﬂumi’amem)

;msahsonmsiaan Muepu-fueyg 2550 @ 61 @
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MsILATIEN

Whdwud ldanmsuendlenadniindensidianias Gas Chromatograph, Varian CP-3800
with Star 6.3 workstation

::‘ Aada {n‘d 1% LY @ =} I o v o
TumsvnanisfimansantadiBinneiianaasudssin nawm WaTHANNE N ENNEUZEN NITIN
A . . . Y & @ A A R Ao 6 o A Ada I3

wadla simplex optimization 1% Aadudnmadenmitedivh Wanasavnamisimansanaisieme
Anaeduds edsmianm midhe Snvanhuniwaimmeassidewinioaas ssnsndnm e
o P o 6 oM vama €A A a PN X o
fhudsnFonu v W LeR53AT LR LsE AN MWANINN T UG

msmuaNganlaadssiuuy linear temperature program lagnsiisgamgiaasaadsst ludas
finsiiaaaanamstenzd loadenampiiEadu (initial temperature) 140 °C uazgnmgfgege (final
temperature) 240 °C Wadaansinothadh i luesdnigamnlaasnedsiazdisluion 10.5 ‘c/min an
& A o 6 98 o ~ x>
Twn3nsazngalisunsy Az Wi ldna lum e neivasas

sqUannsfmanzan lumsiesigd doll

e Carrier gas: N2 (flow rate 3.6 mL/min) ® [njection volume 2 HIL (split ratio = 50)

e Detector temperature: 300 °C ® Injection temperature: 250 °C

® Column linear temperature program: 140 °C, 10.5 “C/min to 240 °C

mafnmanuduifuassasnsmanasgin

msfnmenaduduasanTanesuamsuMIensi V‘iﬂéﬂ@ams‘ﬁnmiagmmaaaﬁmmgm
NENNYNNTR592T0 Ieesanudnduivhima@ns@a o - 1,000 ppb

ASANHIZDLAZVRINITNAVA

MmN 3aLazraINsNaUAL ‘V‘hi@&Jmsﬁwéhay'wﬁmumi@mﬁazmam@ﬁgmwamad aldrin,
dieldrin, endrin, alpha-BHC, lindane way heptachlor (mixed standard solution) auiadn
30 ppb Y53@s so0 ML wasiu W luidadung 4 Flug dhainsafiauwasinsen

wanIshoaaula:do1sauwa
mnama::ﬁmwzaﬂumﬁme3ﬁm‘smmgmmﬁimﬁ@gﬁﬁﬁmjmaaéﬂﬂuﬂaa%u 6 he Usynauene
aldrin, dieldrin, endrin, alpha-BHC, lindane wag heptachlor \lGﬂﬂiNWI‘VILLﬂSNG'NEHﬁ 1

3 ;. ¥4
mVaolis "'.u —

30 1 alpha-EHC (4.7 mm )
Techuigee | G 2 dane (3 22am)

3% e 3. heptachlor (6 5% m=m )
Temprrature 1 110 "Cimla, (05 Chal i 318 "Comin 4 aldemn (6 98 mm )
Bewrms 0BT = 30"C 5 derlden (B 60 e )
I 5 Vil i

20+ sttt oy e & endein (.04 o

1 2
104 |’\ 3 4 55
|
| k
° b - tL-urh ——i‘nl '

sun 1 TasuininsugovansasgiuwauenUsudaswisno 6 sia 13udu 30 ppb DINMsSM simplex optimization,

temperature rate 10.5 °C/min, flow rate 3.6 mL/min, injection volume 2 ML (split ratio = 50)
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mswwih 1 wamsfAnusovAcwIduidudsy dasinavoomsdiAski (LOD) nasiasnavoomsmuduiru (LOQ)

aumsliauasyo BovAWITUIAUCSD LOD(ppb) LOQ(ppb)

(ppb) (n=7) (n=7)
alpha-BHC Y = 628507X + 7072.70 0.60-1000.00 0.9995 0.60 1.00
lindane Y = 561978X + 6459.60 0.60-1000.00 0.9989 0.60 1.00
heptachlor Y = 458757X - 64461 1.00-1000.00 0.9984 2.00 8.00
aldrin Y = 634325X + 8657.20 0.80-1000.00 0.9990 0.80 2.00
dieldrin Y = 486103X + 8606.50 1.00-1000.00 0.9994 1.00 6.00
endrin Y = 370100X + 6711.50 2.00-1000.00 0.9993 2.00 8.00

nenseit 1 aldgrsenuiudunssnsmsinasguii ¢ siieogludrsemsidadu 0.60-1000.00
ppb uasliedaitnrasmsiieng (LOD) fewihfu 0.60-2.00 ppb wasdaitinvasmsvnydsanm
(LOQ) Henwihfiu 1.00-8.00 ppb

swoi 2 wamsfAinuiSoda:uoomsnaudiu (% recovery) vovenUswAaswisludooeoinolrlian

oIKlED BUAQUOLENUSIUFICISWIS ADWITUAURIGU (ppb) % recovery % RSD (n=7)
Frndlen alpha-BHC 30.00 67.86 1.04
(WeLen) lindane 30.00 56.98 0.34
heptachlor 30.00 76.12 15.89
aldrin 30.00 57.30 7.34
dieldrin 30.00 59.96 0.89
endrin 30.00 58.96 0.35
Frndlen alpha-BHC 30.00 73.20 0.69
(uaish) lindane 30.00 59.78 1.48
heptachlor 30.00 84.09 12.91
aldrin 30.00 62.39 1.88
dieldrin 30.00 58.37 152
endrin 30.00 63.95 2.87
Frndien alpha-BHC 30.00 81.61 448
(weilsmd) lindane 30.00 62.53 248
heptachlor 30.00 96.10 10.13
aldrin 30.00 72.60 6.01
dieldrin 30.00 61.86 382
endrin 30.00 64.54 3.56

s 3 wamsfAnuiSodauooMsnaUAU (% recovery) ovenUsuAaswisTudooeodoin

0121, plauovenUsIUFAsWs  ADWIBUJUNIGU (ppb) % recovery % RSD (n=7)
412191 alpha-BHC 30.00 91.78 1.31
(wewen) lindane 30.00 67.75 0.75
heptachlor 30.00 91.55 0.84
aldrin 30.00 73.16 1.05
dieldrin 30.00 63.28 1.61
endrin 30.00 65.82 155
412141 alpha-BHC 30.00 77.04 0.75
(LL&iﬁlg’]) lindane 30.00 61.90 1.89
heptachlor 30.00 85.20 254
aldrin 30.00 67.73 2.99
dieldrin 30.00 65.02 0.51
endrin 30.00 63.71 0.91

MNSAISOMISIAEN Tuuuu-TuAy 2550 @ 63 @
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mswn 3 wamsfAnuiSodauooMsnaUAU (% recovery) ovenUsudaswisTudooeothom (o)

01019 sUauovenUsUFAASWS  A2WIGUAUNIGU (ppb) % recovery % RSD (n=7)

4171391 alpha-BHC 30.00 89.88 0.21

(Nedsmid) lindane 30.00 70.15 0.73
heptachlor 30.00 94.99 2.1
aldrin 30.00 76.58 6.20
dieldrin 30.00 63.77 1.67
endrin 30.00 68.63 2.56

Naﬂ'ﬁﬂﬂ‘hﬂiaHa”ﬁl@dﬂﬁiﬂaﬂﬂ%i%ﬂﬁi’lL@’ﬁ”ﬁﬁEJT].]'?']U@T@]‘JW‘HLL@]G”‘D’%@GL%@YDBEI'N‘IH’JLWH;EJ’JLLa”
21 LLﬁ@ﬂ@ﬂ@’l'ﬁNW 2 e 3 iaﬂawﬂaamanan@ﬂumiamemmmmﬂmwmmauﬁmﬂumamq
‘UW’JLW%EJ’JQQGL%%’N 56.98-96.10 LLaym’mmmaghma 61.90-94.99

Mswh 4 wavoomsAn Intraday l1as Interday repeatability

BlUauovans Intraday (n=7) Interday (n=7x7)
wunidnsw tg wunidnsw tg

alpha-BHC 347 2.70x107 123 2.40x107
lindane 1.30 4.00x107 1.97 1.50x10?
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drunilen (welen) ND ND ND ND ND ND
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F1d (ualeh) ND ND ND 1.00 £ 0 ND 2250+ 291x10™
412131 (WeLe) 1.00 £ 0 20010 ND ND ND ND
Frd (welsand) ND 1.00 £ 0 ND ND ND ND

ND : not detected
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