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°“√∑¥ Õ∫§«“¡∂Ÿ°µâÕß¢Õß«‘∏’«‘‡§√“–Àå “√°≈ÿà¡  Fungicides

„πº—°·≈–º≈‰¡â

®‘µº°“  —π∑—¥√∫ ·≈–°π°æ√ Õ∏‘ ÿ¢

 ”π—°§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√  °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å  ∂ππµ‘«“ππ∑å  ππ∑∫ÿ√’  11000

Accepted for publication, 26 July 2004

∫∑π”

ª√–‡∑»‰∑¬‡ªìπ·À≈àß‡°…µ√°√√¡  º≈º≈‘µ

∑“ß°“√‡°…µ√¡—°∂Ÿ°√∫°«π®“°»—µ√Ÿ¢Õßæ◊™ ´÷Ëß

πÕ°®“°·¡≈ß·≈– —µ«å√∫°«π·≈â«‚√§æ◊™°Á‡ªìπÕ’°

ªí≠À“Àπ÷Ëß¢Õß‡°…µ√°√∑’Ë∑”§«“¡‡ ’¬À“¬„Àâ°—∫

º≈º≈‘µ∑“ß°“√‡°…µ√ ‚√§æ◊™∑’Ëæ∫π—Èπ¡“®“°

À≈“¬ “‡Àµÿ ‡™àπ ·∫§∑’‡√’¬ ‡™◊ÈÕ√“ ·≈–‰«√— 

ª√–‡∑»‰∑¬  µ—ÈßÕ¬Ÿà„π‡¢µ√âÕπ™◊Èπ¡’¿Ÿ¡‘Õ“°“»

‡À¡“– ¡µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡™◊ÈÕ√“·≈– “¡“√∂

·æ√à°√–®“¬‰¥â¥’ ¥—ßπ—Èπ √âÕ¬≈– 80 ¢Õß‚√§æ◊™

‡°‘¥®“°‡™◊ÈÕ√“ ‡™àπ ‚√§√“·ªÑß ‚√§·Õπ·∑√§‚π 

‚√§‡À≈à“π’È∑”§«“¡‡ ’¬À“¬„Àâ·°àº≈º≈‘µ∑“ß°“√

‡°…µ√   “√‡§¡’°≈ÿà¡ fungicides ®÷ß‰¥â∂Ÿ°π”¡“„™â

Õ¬à“ß·æ√àÀ≈“¬ °“√ÕÕ°ƒ∑∏‘Ï¢Õß “√°≈ÿà¡ fungicides

µàÕ‡™◊ÈÕ√“ ¡’ 3 ≈—°…≥–§◊Õ °“√ªÑÕß°—π°“√‡°‘¥√“

°“√√—°…“‚√§®“°‡™◊ÈÕ√“ ·≈–°“√°”®—¥‡™◊ÈÕ√“ ¥—ßπ—Èπ

®÷ßÕ“®‡√’¬° “√°≈ÿà¡π’È√«¡«à“  “√‡§¡’ªÑÕß°—π°”®—¥

‡™◊ÈÕ√“ ·µà‚¥¬§”·ª≈¢Õß§”«à“ fungicide µ“¡

æ®π“πÿ°√¡»—æ∑å·æ∑¬å©∫—∫√“™∫—≥±‘µ¬ ∂“π

∫∑§—¥¬àÕ ®“° ∂‘µ‘°“√π”‡¢â“ “√‡§¡’ °≈ÿà¡ Fungicides  “√ carbendazim, thiabendazole, triadimenol ·≈–

triadimefon ¡’°“√π”‡¢â“¡“„™â„π°“√ªÑÕß°—π·≈–√—°…“‚√§æ◊™∑’Ë¡’ “‡Àµÿ¡“®“°‡™◊ÈÕ√“¡“°∑’Ë ÿ¥ °“√„™â “√‡§¡’‡À≈à“π’ÈÕ¬à“ß

‰¡à∂Ÿ°«‘∏’À√◊Õª√‘¡“≥¡“°‡°‘π®”‡ªìπ Õ“®∑”„Àâ‡°‘¥°“√µ°§â“ß¢Õß “√¥—ß°≈à“«„πº≈º≈‘µ∑“ß°“√‡°…µ√‰¥â ‡æ◊ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈

º≈«‘‡§√“–Àå°“√µ°§â“ß´÷Ëß¬—ß‰¡à¡’°“√√“¬ß“πº≈°“√ ”√«®„πª√–‡∑»‰∑¬¡“°àÕπ ®÷ß‰¥â∑”°“√»÷°…“·≈–æ—≤π“«‘∏’«‘‡§√“–Àå

 “√°≈ÿà¡ fungicides 4 ™π‘¥ ∑’Ë¡’¢—ÈπµÕπ‰¡à¬ÿàß¬“° µ√«®«—¥™π‘¥·≈–ª√‘¡“≥ “√¥â«¬‡§√◊ËÕß HPLC-UV ·≈– Fluorescence

detector º≈°“√∑¥ Õ∫§«“¡∂Ÿ°µâÕß¢Õß«‘∏’ (Method validation) ‚¥¬„™â¡–‡¢◊Õ‡∑»‡ªìπµ—«·∑π¢Õßµ—«Õ¬à“ßº—°·≈–

º≈‰¡â æ∫«à“ ”À√—∫ “√ carbendazim, thiabendazole ·≈– triadimenol ¡’§à“ Limit of  Detection ‡∑à“°—∫ 0.03

¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ·≈– Limit of Quantitation ‡∑à“°—∫ 0.10 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡  ´÷Ëß¡’™à«ß°“√«‘‡§√“–Àå∑’Ë„Àâ§«“¡

 —¡æ—π∏å·∫∫‡ âπµ√ß (Linear working range) ‡∑à“°—∫ 0.10 - 1.00  ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡  ‚¥¬¡’§à“ Correlation

coefficient  ‡∑à“°—∫ 0.9995, 0.9923, 0.9994 µ“¡≈”¥—∫ ·≈–µ≈Õ¥™à«ß Linear working range ¡’§«“¡∂Ÿ°µâÕß· ¥ß

¥â«¬ % Recovery  ‡∑à“°—∫ 82.9 - 95.4%, 82.4 - 99.1% ·≈– 89.9 - 95.3% µ“¡≈”¥—∫ ·≈–¡’§«“¡·¡àπ¬”„π

°“√«‘‡§√“–Àå´È” (Repeatability) · ¥ß¥â«¬§à“ % RSD ‡∑à“°—∫ 2.4 - 7.4, 4.9 - 8.6 ·≈– 1.9 - 10.2 µ“¡≈”¥—∫

®“°§ÿ≥ ¡∫—µ‘∑’Ë∑”°“√∑¥ Õ∫ √ÿª‰¥â«à“«‘∏’¥—ß°≈à“«¡’§«“¡‡À¡“– ¡„π°“√«‘‡§√“–Àå “√∑—Èß 3 ™π‘¥  à«π “√ triadimefon

°“√∑¥ Õ∫¬—ß‰¡à “¡“√∂¬Õ¡√—∫‰¥â ®”‡ªìπµâÕß¡’°“√æ—≤π“«‘∏’µàÕ‰ª
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°“√∑¥ Õ∫§«“¡∂Ÿ°µâÕß¢Õß«‘∏’«‘‡§√“–Àå “√°≈ÿà¡ Fungicides ®‘µº°“   —π∑—¥√∫  ·≈–°π°æ√  Õ∏‘ ÿ¢

©∫—∫¡°√“§¡ 2543 ·ª≈«à“  “√¶à“‡™◊ÈÕ√“ ´÷Ëß‰¡à

§√Õ∫§≈ÿ¡§ÿ≥ ¡∫—µ‘¢Õß “√°≈ÿà¡π’È §”·ª≈¥—ß°≈à“«

®÷ß‰¡à‡ªìπ∑’Ëπ‘¬¡„™â°—∫ “√°≈ÿà¡π’È  “√‡À≈à“π’È¡’°“√

π”‡¢â“®“°µà“ßª√–‡∑»∑—Èß™π‘¥¥Ÿ¥´÷¡ (systemic)

·≈–™π‘¥‰¡à¥Ÿ¥´÷¡ (non-systemic) ∂÷ß·¡â«à“√“§“

¢Õß “√™π‘¥¥Ÿ¥´÷¡®–¡’√“§“ Ÿß°«à“™π‘¥‰¡à¥Ÿ¥´÷¡

3 - 4 ‡∑à“ ·µà “√™π‘¥¥Ÿ¥´÷¡°Á¬—ß‡ªìπ∑’Ëπ‘¬¡¡“°

°«à“‡æ√“– “√¥—ß°≈à“« “¡“√∂‡¢â“‰ª„π√–∫∫¢Õß

æ◊™·≈–‰À≈‡«’¬π„π∑àÕπÈ” (xylem) À√◊Õ∑àÕÕ“À“√

(phloem)‰¥â·≈â«‰ªÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß·≈–∑”≈“¬‡™◊ÈÕ

√“∑’Ë∑”„Àâ‡°‘¥‚√§æ◊™‰¥â¥’(1)  “√°≈ÿà¡π’È∑’Ë¡’°“√π”‡¢â“

‰¥â·°à carbendazim, thiabendazole, triadimenol

·≈– triadimefon ®“°¢âÕ¡Ÿ≈°“√π”‡¢â“«—µ∂ÿÕ—πµ√“¬

æ.». 2543 - 2545 √«∫√«¡‚¥¬ ”π—°§«∫§ÿ¡

æ◊™·≈–«— ¥ÿ°“√‡°…µ√ °√¡«‘™“°“√‡°…µ√ æ∫«à“¡’

°“√π”‡¢â“ “√ carbendazim ¡“°∑’Ë ÿ¥„π°≈ÿà¡ ¡’

ª√‘¡“≥π”‡¢â“‡©≈’Ë¬∂÷ß 900 µ—π §‘¥‡ªìπ¡Ÿ≈§à“∂÷ßªï

≈– 100 ≈â“π∫“∑   “√∑—Èß 4 ™π‘¥‡ªìπ “√™π‘¥¥Ÿ¥´÷¡

‡¡◊ËÕ„™â°—∫æ◊™∑”„Àâ¡’‚Õ°“ µ°§â“ß¡“°°«à“™π‘¥‰¡à

¥Ÿ¥´÷¡  “√ carbendazim ·≈– thiabendazole ¡’

‚§√ß √â“ß‡ªìπæ«° “√ benzimidazole ÕÕ°ƒ∑∏‘Ï

ªÑÕß°—π·≈–√—°…“‚√§∑’Ë ‡°‘¥®“°‡™◊ÈÕ√“  à«π

triadimenol ·≈– triadimefon ¡’‚§√ß √â“ß‡ªìπæ«°

 “√ imidazole ÕÕ°ƒ∑∏‘Ï„π°“√°”®—¥‡™◊ÈÕ√“(2)

°“√«‘‡§√“–Àåª√‘¡“≥ “√°≈ÿà¡ fungicides

µ°§â“ß„πº—°·≈–º≈‰¡â ¡’√“¬ß“π°“√»÷°…“æ—≤π“

«‘∏’°“√ °—¥ (extraction) ‚¥¬„™âµ—«∑”≈–≈“¬À≈“¬

™π‘¥ ‡™àπ acetone(3, 4), ethyl acetate(5) , acetone-

dichloromethane-light  petroleum(6) ·≈–¡’°“√„™â

Solid Phase Extraction (SPE) ∑—Èß„π√Ÿª·∫∫¢Õß

Bond-Elut diol bonded silica(6) ·≈– Extrelut

20(3,7)  à«π¢—ÈπµÕπ°“√∑”„Àâ∫√‘ ÿ∑∏‘Ï„™â Strong

Cation-Exchange (SCX) cartridge(8) ´÷Ëß·µà≈–«‘∏’

¡’§«“¡®”‡æ“– ”À√—∫«‘‡§√“–Àå “√·µà≈–™π‘¥

∂â“µâÕß°“√ ”√«®ª√‘¡“≥°“√µ°§â“ß “√∑—Èß 4 ™π‘¥

®–µâÕß„™âÀ≈“¬«‘∏’ ∑”„Àâ ‘Èπ‡ª≈◊Õß∑—Èß “√‡§¡’·≈–

‡«≈“ ¥—ßπ—Èπ ºŸâ«‘®—¬®÷ß‰¥â»÷°…“æ—≤π“«‘∏’‚¥¬¡’§«“¡

¡ÿàßÀ¡“¬µâÕß°“√«‘∏’«‘‡§√“–Àå∑’Ë “¡“√∂«‘‡§√“–Àå “√

∑—Èß 4 ™π‘¥‰¥âæ√âÕ¡°—π„π§√—Èß‡¥’¬« ‚¥¬ª√—∫ª√ÿß«‘∏’

°“√ °—¥®“°«‘∏’¢Õß Muccio AD et al.(3) ·≈–

„™â SPE ™π‘¥ Alumina N „π¢—ÈπµÕπ°“√∑”„Àâ

∫√‘ ÿ∑∏‘Ï ·≈â«®÷ß∑”°“√∑¥ Õ∫§«“¡∂Ÿ°µâÕß¢Õß«‘∏’

«‘‡§√“–Àå (method validation) ‚¥¬„™â¡–‡¢◊Õ‡∑»

‡ªìπµ—«·∑π¢Õß matrix º—°·≈–º≈‰¡â  ∑”°“√

«‘‡§√“–Àå method blank, matrix blank, limit of

detection, limit of quantitation, linearity and

working range, accuracy ·≈– precision

«— ¥ÿ·≈–«‘∏’°“√

 “√‡§¡’·≈– “√¡“µ√∞“π

 “√‡§¡’ : acetonitrile,  dichloromethane,

ethyl acetate, methanol ·≈– 95% hexane ‡ªìπ

HPLC grade; Potassium dihydrogen phosphate

(KH
2
PO

4
), sodium dihydrogen phosphate

(NaH
2
PO

4
), disodium hydrogen phosphate

(Na
2
HPO

4
) ‡ªìπ AR grade. Extrelut  NT20 (Merck,

cat. No.1.15096), Alumina N plus (Waters, cat.

No. WAT 020510)

 “√¡“µ√∞“π : carbendazim (Riedel-de-

Haen, Germany, 99.0%), thiabendazole (US

Environmental Protection Agency, 98.2%),

triadimenol (Riedel-de-Haen, Germany, 98.0%)

·≈– triadimefon (US Environmental Protection

Agency, 98.3%)

°“√‡µ√’¬¡ “√≈–≈“¬·≈– “√¡“µ√∞“π

Phosphate buffer: ™—Ëß NaH
2
PO

4
 24.00 °√—¡

≈–≈“¬„ππÈ”°≈—Ëπª√—∫ª√‘¡“µ√‡ªìπ 1 ≈‘µ√,
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Method Validation for Determination of Fungicides Jitpaka Suntudrob and  Kanokporn  Atisook

™—Ëß Na
2
HPO

4
 28.39 °√—¡ ≈–≈“¬„ππÈ”°≈—Ëπª√—∫

ª√‘¡“µ√‡ªìπ 1 ≈‘µ√ º ¡ “√≈–≈“¬ NaH
2
PO

4

°—∫ “√≈–≈“¬ Na
2
HPO

4
 „πÕ—µ√“ à«π 7 : 3 ‡¢¬à“„Àâ

‡¢â“°—π

0.01M KH
2
PO

4
: ™—Ëß KH

2
PO

4
 1.36 °√—¡

≈–≈“¬„ππÈ”°≈—Ëπª√—∫ª√‘¡“µ√‡ªìπ 1 ≈‘µ√

Stock standard solution: carbendazim

§«“¡‡¢â¡¢âπ 200 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ : ™—Ëß “√

¡“µ√∞“π carbendazim 5.03 ¡‘≈≈‘°√—¡ ≈–≈“¬„π

methanol ª√—∫ª√‘¡“µ√„Àâ‡ªìπ 25 ¡‘≈≈‘≈‘µ√,

thiabendazole  §«“¡‡¢â¡¢âπ 1 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√

: ™—Ëß “√¡“µ√∞“π thiabendazole 25.45 ¡‘≈≈‘°√—¡

≈–≈“¬„π methanol ª√—∫ª√‘¡“µ√„Àâ‡ªìπ 25

¡‘≈≈‘≈‘µ√, triadimefon §«“¡‡¢â¡¢âπ 1 ¡‘≈≈‘°√—¡

µàÕ¡‘≈≈‘≈‘µ√ : ™—Ëß “√¡“µ√∞“π triadimefon 25.44

¡‘≈≈‘°√—¡ ≈–≈“¬„π methanol ª√—∫ª√‘¡“µ√„Àâ‡ªìπ

25 ¡‘≈≈‘≈‘µ√ ·≈– triadimenol §«“¡‡¢â¡¢âπ 1

¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ : ™—Ëß “√¡“µ√∞“π  triadimenol

25.49 ¡‘≈≈‘°√—¡ ≈–≈“¬„π methanol ª√—∫ª√‘¡“µ√

„Àâ‡ªìπ 25 ¡‘≈≈‘≈‘µ√

Standard mixture solution §«“¡‡¢â¡¢âπ

10 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ : ªî‡ªµ stock standard

solution ¢Õß carbendazim, thiabendazole,

triadimefon ·≈– triadimenol ª√‘¡“µ√ 2.5, 0.5,

0.5 ·≈– 0.5 ¡‘≈≈‘≈‘µ√ µ“¡≈”¥—∫ ≈ß„π volumetric

flask ¢π“¥ 50 ¡‘≈≈‘≈‘µ√ ª√—∫ª√‘¡“µ√¥â«¬

methanol  „™â‡ªìπ  working  standard

‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å

‡§√◊ËÕß∫¥ªíòπ§«“¡‡√Á« Ÿß  (Ultra turrax T25),

‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“» (Buchi, Switzerland),

HPLC system ª√–°Õ∫¥â«¬ Pump (Thermo

Separation Products, CM4100), Vacuum

Membrane Degasser, Column Oven (Waters),

UV Detector (Thermo Separation Products

SM3200), Fluorescence Detector (Jasco FL

3200)

µ—«Õ¬à“ß

¡–‡¢◊Õ‡∑»¡’©≈“°√–∫ÿ çª≈Õ¥ “√‡§¡’é

∫¥ªíòπ≈–‡Õ’¬¥ª√–¡“≥ 1 °‘‚≈°√—¡

«‘∏’«‘‡§√“–Àå

°“√ °—¥ (Extraction)

™—Ëß¡–‡¢◊Õ‡∑»∑’Ë∫¥ªíòπ≈–‡Õ’¬¥·≈â« 20.0 °√—¡

‡µ‘¡ phosphate buffer : methanol (1:1) 100

¡‘≈≈‘≈‘µ√ ªíòπ¥â«¬‡§√◊ËÕß∫¥ªíòπ§«“¡‡√Á« Ÿß  11,000

√Õ∫µàÕπ“∑’ π“π 2 π“∑’ °√Õß “√ °—¥ à«π„ 

‚¥¬«‘∏’ suction „™â°√–¥“…°√Õß Whatman No.1

·≈â«‡µ‘¡ phosphate buffer : methanol (1:1) Õ’°

50 ¡‘≈≈‘≈‘µ√ ªíòπµàÕÕ’° 1 π“∑’·≈â«°√Õß ‡°Á∫ “√

 °—¥∑’Ë°√Õß‰¥â¡“√«¡°—π„ à≈ß„π round-bottomed

flask π”‰ª√–‡À¬¥â«¬‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“»„Àâ

‡À≈◊Õª√‘¡“µ√ ª√–¡“≥ 75 ¡‘≈≈‘≈‘µ√ ·≈â«‡∑ “√

 °—¥≈ß„π volumetric flask ¢π“¥ 100 ¡‘≈≈‘≈‘µ√

ª√—∫ª√‘¡“µ√¥â«¬ phosphate buffer ®π§√∫

·∫àß “√ °—¥¡“ 20 ¡‘≈≈‘≈‘µ√ „ à„π Extrelut NT20

column ∑‘Èß‰«â 10 π“∑’·≈â«‡µ‘¡ hexane : dichloro-

methane (1:1) 100 ¡‘≈≈‘≈‘µ√ π” “√≈–≈“¬∑’Ë‰¥â

®“°°“√ºà“π Extrelut NT20 column ‰ª√–‡À¬

¥â«¬‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“»®π‡°◊Õ∫·Àâß  ‡µ‘¡ ethyl

acetate 5 ¡‘≈≈‘≈‘µ√

°“√∑”„Àâ “√∫√‘ ÿ∑∏‘Ï (Clean-Up)

‡µ√’¬¡ Sep-pak Alumina N plus ‚¥¬≈â“ß

¥â«¬ ethyl acetate 5 ¡‘≈≈‘≈‘µ√ ·≈â«‡µ‘¡ “√

µ—«Õ¬à“ß∑’Ë‰¥â®“°°“√ °—¥≈ß‰ª ∑‘Èß “√≈–≈“¬ à«π∑’Ë

ºà“πÕÕ°¡“®“° Sep-pak Alumina N plus
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°“√∑¥ Õ∫§«“¡∂Ÿ°µâÕß¢Õß«‘∏’«‘‡§√“–Àå “√°≈ÿà¡ Fungicides ®‘µº°“   —π∑—¥√∫  ·≈–°π°æ√  Õ∏‘ ÿ¢

®“°π—Èπ‡µ‘¡ methanol 15 ¡‘≈≈‘≈‘µ√‡ªìπµ—«™– (eluent)

‡°Á∫ “√≈–≈“¬ à«π∑’Ëºà“πÕÕ°¡“ π”‰ª√–‡À¬¥â«¬

‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“»®π·Àâß ‡µ‘¡ methanol 2

¡‘≈≈‘≈‘µ√ °√Õßºà“π membrane filter ¢π“¥  0.45

‰¡§√Õπ ‡ âπºà“π»Ÿπ¬å°≈“ß 13 ¡‘≈≈‘‡¡µ√ ‡°Á∫‰«â„π

vial  ”À√—∫©’¥‡¢â“‡§√◊ËÕß HPLC ÷́Ëß¡’ UV ·≈–

Fluorescence detector µàÕ°—πµ“¡≈”¥—∫µàÕ‰ª

°“√µ√«®«—¥™π‘¥·≈–ª√‘¡“≥¥â«¬‡§√◊ËÕß HPLC

„™â ¿“«–¥—ßπ’È

Analytical column: Ultracarb C
8 

5

‰¡‚§√‡¡µ√, ¢π“¥ 150 ¡‘≈≈‘‡¡µ√  Ó 4.6 ¡‘≈≈‘‡¡µ√

Mobile  phase ‡ªìπ√–∫∫ gradient

     ‡«≈“ (π“∑’) 0.01M KH
2
PO

4
: acetonitrile

0 75:25

30 30:70

35 - 45 75:25

Flow  rate: 1 ¡‘≈≈‘≈‘µ√µàÕπ“∑’, Column  oven: 40

Õß»“‡´≈‡´’¬ ,  Injection  volume: 20 ‰¡‚§√≈‘µ√

Detector: Fluorescence Ex 285 π“‚π‡¡µ√,

Em 315 π“‚π‡¡µ√ („™â„π°“√§”π«≥ª√‘¡“≥ “√

carbendazim ·≈– thiabendazole) ·≈– UV 230

π“‚π‡¡µ√ („™â„π°“√§”π«≥ª√‘¡“≥ “√ triadi-

menol ·≈– triadimefon)

°“√∑¥ Õ∫§«“¡∂Ÿ°µâÕß¢Õß«‘∏’«‘‡§√“–Àå (Method

Validation)
(9,10)

°“√ √â“ß°√“ø¡“µ√∞“π (Calibration curve)
(10)

‡µ√’¬¡ standard mixture solution §«“¡

‡¢â¡¢âπ 0.20 ∂÷ß 2.00 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√

 √â“ß°√“ø¡“µ√∞“π√–À«à“ß§«“¡‡¢â¡¢âπ¢Õß “√

¡“µ√∞“π·µà≈–µ—«°—∫æ◊Èπ∑’Ë„µâæ’§ §”π«≥À“§à“

Correlation coefficient (r)

«‘‡§√“–Àå Method blank ·≈– Matrix blank

Method blank :  °—¥ “√‡§¡’∑’Ë„™â∑—ÈßÀ¡¥

µ“¡«‘∏’«‘‡§√“–Àå∑’Ëæ—≤π“

Matrix blank:  °—¥¡–‡¢◊Õ‡∑» µ“¡«‘∏’

«‘‡§√“–Àå∑’Ëæ—≤π“ 7 ´È”

©’¥ method blank ·≈– matrix blank ‡¢â“√–∫∫

HPLC ‡æ◊ËÕ¥Ÿ«à“¡’æ’§√∫°«π “√¡“µ√∞“π∑—Èß 4

™π‘¥À√◊Õ‰¡à

°“√À“¢’¥®”°—¥¢Õß°“√µ√«®æ∫ (Limit of

detection, LOD)
(10)

∑¥ Õ∫‚¥¬°“√©’¥ “√¡“µ√∞“π§«“¡‡¢â¡¢âπ

µË”Ê §à“ LOD ‡∑à“°—∫§«“¡‡¢â¡¢âπ¢Õß “√

¡“µ√∞“π∑’Ë„Àâæ’§∑’Ë¡’§«“¡ Ÿß‡∑à“°—∫ 3 ‡∑à“ signal-

to-noise ratio §”π«≥µàÕπÈ”Àπ—°¢Õßµ—«Õ¬à“ß

°“√À“¢’¥®”°—¥¢Õß°“√«—¥‡™‘ßª√‘¡“≥  (Limit of

quantitation, LOQ)
(10)

∑¥ Õ∫‚¥¬°“√‡µ‘¡ “√¡“µ√∞“π∑—Èß 4 ™π‘¥

∑’Ë√–¥—∫ª√–¡“≥ 3 ‡∑à“¢Õß§à“ LOD ≈ß„πµ—«Õ¬à“ß

¡–‡¢◊Õ‡∑»«‘‡§√“–Àå 7 ´È” §”π«≥ª√‘¡“≥‡∑’¬∫°—∫

 “√¡“µ√∞“π ·≈â«§”π«≥ % Recovery ·≈–

§à“ RSD

°“√∑¥ Õ∫§«“¡‡ªìπ‡ âπµ√ß·≈–™à«ß°“√

«‘‡§√“–Àå (Linearity and Working  range)
(10)

‡µ‘¡ “√¡“µ√∞“π∑—Èß 4 ™π‘¥∑’Ë§«“¡‡¢â¡¢âπ

1, 2, 3, 5, 8 ·≈– 10 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ §«“¡

‡¢â¡¢âπ≈– 2 ¡‘≈≈‘≈‘µ√≈ß„πµ—«Õ¬à“ß¡–‡¢◊Õ‡∑» 20.0

°√—¡ «‘‡§√“–Àå√–¥—∫≈– 1 È́”  √â“ß°√“ø√–À«à“ß

§«“¡‡¢â¡¢âπ¢Õß “√¡“µ√∞“π·µà≈–µ—«°—∫æ◊Èπ∑’Ë„µâ

æ’§ §”π«≥À“§à“ r
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°“√∑¥ Õ∫§«“¡·¡àπ·≈–§«“¡‡∑’Ë¬ß (Accuracy

and Precision)
(10)

∑¥ Õ∫§«“¡·¡àπ·≈–§«“¡‡∑’Ë¬ß¢Õß

°“√«‘‡§√“–Àå„π™à«ß°“√«‘‡§√“–Àå∑’Ë‡ªìπ‡ âπµ√ß ‚¥¬

‡µ‘¡ “√ carbendazim ·≈– thiabendazole ∑’Ë√–¥—∫

0.1, 0.2, 0.3, 0.5 ·≈– 1.0 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡

 à«π “√ triadimenol ·≈– triadimefon ‡µ‘¡∑’Ë√–¥—∫

0.1, 0.4, 0.5, 0.6 ·≈– 1.0 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡

«‘‡§√“–Àå√–¥—∫≈– 7 ´È” §”π«≥ª√‘¡“≥‡∑’¬∫°—∫

 “√¡“µ√∞“π ·≈â«§”π«≥ % Recovery ·≈– RSD

°“√ª√–‡¡‘πº≈°“√∑¥ Õ∫§«“¡∂Ÿ°µâÕß«‘∏’

º≈°“√∑¥ Õ∫∑’Ë‰¥â®–∂Ÿ°ª√–‡¡‘π¥—ßπ’È

 % Recovery ™à«ß∑’Ë¬Õ¡√—∫‰¥â§◊Õ√âÕ¬≈–

80 - 110

RSD ‡ª√’¬∫‡∑’¬∫°—∫ Predicted RSD

µ“¡ Horwitzûs equation(11)   „™â HORRAT (Horwitz

ratio)(12)

   Experimental RSD
                Predicted  RSD

·≈–  RSD = 0.66 Ó 2 C (- 0.1505)

‚¥¬  C §◊Õ concentration  ratio

¿“æ∑’Ë 1 ‚§√¡“‚µ·°√¡¢Õß (A) Method blank (B) Matrix blank (C)  “√¡“µ√∞“π Carbendazim
(peak 1), Thiabendazole (peak 2), Triadimenol (peak 3) ·≈– Triadimefon (peak 4) §«“¡‡¢â¡¢âπ 1
‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√

uv response Fluorescence response

=HORRAT

0 5 10 15 20 25 30
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´÷Ëß‡°≥±å°“√¬Õ¡√—∫§à“ HORRAT ∑’Ë  AOAC

°”Àπ¥ ¬Õ¡√—∫ < 2

º≈

®“° ¿“«–¢Õß‡§√◊ËÕß¡◊Õ HPLC ∑—Èß

Fluorescence ·≈– UV detector ∑’Ë„™â æ∫«à“

chromatogram ¢Õß method blank ·≈– matrix

blank ∑’Ë„™â¡–‡¢◊Õ‡∑»‡ªìπµ—«Õ¬à“ß ‰¡à¡’æ’§√∫°«π

·≈– “√¡“µ√∞“π carbendazim, thiabendazole,

triadimenol ·≈– triadimefon ∑—Èß 4  “√·¬°ÕÕ°

®“°°—π‰¥â¥’ ‡¡◊ËÕµ√«®«—¥¥â«¬ UV detector  à«π

carbendazim ·≈– thiabendazole °Á·¬°‰¥â¥’

‡™àπ°—π¥â«¬ Fluorescence detector ¥—ß· ¥ß„π

¿“æ∑’Ë 1

®“°°“√ √â “ß°√“ø¡“µ√∞“π¢Õß “√

carbendazim, thiabendazole, triadimenol ·≈–

triadimefon ‚¥¬°“√©’¥ standard mixture solution

§«“¡‡¢â¡¢âπ 0.20, 0.60, 1.00, 1.50 ·≈– 2.00

‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ‰¥â°√“ø‡ âπµ√ß¡’§à“ r

‡∑à“°—∫ 0.9998, 0.9997, 0.9995  ·≈– 0.9999

µ“¡≈”¥—∫

º≈°“√∑¥ Õ∫‰¥â§à“ LOD ‡∑à“°—∫ 0.03

¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡  à«π§à“ LOQ ‡∑à“°—∫ 0.10

¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡‚¥¬¡’§à“ % Recovery ‡©≈’Ë¬

®“°°“√‡µ‘¡ “√ carbendazim, thiabendazole,

triadimenol ·≈– triadimefon ·≈â««‘‡§√“–Àå 7 ´È”

‡∑à“°—∫ 82.9, 99.1, 89.9 ·≈– 73.1 µ“¡≈”¥—∫

·≈–‰¥â§à“ RSD ‡∑à“°—∫ 6.4, 4.9, 10.2 ·≈– 16.0

µ“¡≈”¥—∫

„π°“√∑¥ Õ∫§«“¡µ√ß·≈–™à«ß°“√«‘‡§√“–Àå

æ∫«à“™à«ß°“√«‘‡§√“–Àå 0.1 - 1.0 ¡‘≈≈‘°√—¡µàÕ

°‘‚≈°√—¡ ‚¥¬‡µ‘¡ “√¡“µ√∞“π≈ß„πµ—«Õ¬à“ß

¡–‡¢◊Õ‡∑»∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 0.1, 0.2, 0.4, 0.6,

0.8 ·≈– 1.0 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡  ‰¥â°√“ø‡ âπ

µ√ß¡’§à“ r ¢Õß “√ carbendazim, thiabendazole,

triadimenol ·≈– triadimefon ‡∑à“°—∫ 0.9995,

0.9923, 0.9994 ·≈– 0.6532 µ“¡≈”¥—∫

°“√∑¥ Õ∫§«“¡·¡àπ·≈–§«“¡‡∑’Ë¬ß  ¥â«¬

°“√‡µ‘¡ “√¡“µ√∞“π≈ß„πµ—«Õ¬à“ß¡–‡¢◊Õ‡∑»

æ∫«à“ % Recovery ¢Õß “√ carbendazim,

thiabendazole, triadimenol ·≈– triadimefon Õ¬Ÿà

„π™à«ß 82.9 - 95.4, 82.4 - 99.1, 89.9 - 95.3

·≈– 43.6 - 73.1 µ“¡≈”¥—∫   à«π§à“ RSD Õ¬Ÿà„π

™à«ß 2.4 - 7.4, 4.9 - 8.6, 1.9 - 10.2 ·≈– 10.4

- 20.3 µ“¡≈”¥—∫ ‡¡◊ËÕ§”π«≥§à“ Predicted RSD

®“° Horwitzûs equation ∑’Ë√–¥—∫ 0.1 - 1.0 ¡‘≈≈‘-

µ“√“ß∑’Ë 1   º≈°“√∑¥ Õ∫§«“¡·¡àπ‡¡◊ËÕ‡µ‘¡ “√¡“µ√∞“π 4 ™π‘¥  ∑’Ë√–¥—∫µà“ßÊ  √–¥—∫≈– 7 ´È”

Spiked level                   %Recovery (mean ± SD); n = 7
(mg/kg) Carbendazim Thiabendazole Triadimenol Triadimefon

0.1 82.9 ±5.3 99.1 ±4.9 89.9 ± 9.2 73.1 ± 11.7
0.2 85.0 ±2.3 83.4 ±6.3 - -
0.3 89.0 ±2.1 82.4 ±4.2 - -
0.4 - - 93.5 ± 2.4 63.2 ± 11.5
0.5 95.4 ±3.6 91.6 ±6.7 92.1 ± 5.0 43.6 ± 4.5
0.6 - - 95.3 ± 1.8 58.5 ± 11.9
1.0 85.4 ±6.4 86.0 ±7.4 89.9 ± 6.3 59.3 ± 9.8

À¡“¬‡Àµÿ - À¡“¬∂÷ß‰¡à¡’¢âÕ¡Ÿ≈

r
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°√—¡µàÕ°‘‚≈°√—¡ ‰¥â‡∑à“°—∫ 15.0 - 10.6% π”§à“
RSD ∑’Ë‰¥â®“°°“√«‘‡§√“–Àåµ—«Õ¬à“ß¡–‡¢◊Õ‡∑»∑’Ë
‡µ‘¡ “√¡“µ√∞“π√–¥—∫µà“ßÊ √–¥—∫≈– 7 È́” ¡“
§”π«≥§à“ HORRAT æ∫«à“§«“¡·¡àπ¬”„π°“√
«‘‡§√“–Àå “√ carbendazim, thiabendazole,
triadimenol ·≈– triadimefon ¡’§à“ HORRAT
πâÕ¬°«à“ 2 ∑—ÈßÀ¡¥ √“¬≈–‡Õ’¬¥µ“¡µ“√“ß∑’Ë
1 ·≈– 2

«‘®“√≥å

«‘∏’∑’Ë‰¥â»÷°…“·≈–æ—≤π“ “¡“√∂«‘‡§√“–Àå “√
æ√âÕ¡°—πÀ≈“¬™π‘¥„π°“√«‘‡§√“–Àå§√—Èß‡¥’¬« À√◊Õ
∑’Ë‡√’¬°«à“‡ªìπ Multiresidue method ´÷Ëß‡ªìπÀ≈—°
‡°≥±åÀπ÷Ëß∑’Ë§≥–°√√¡“∏‘°“√Õ“À“√√–À«à“ßª√–‡∑»
(Codex) °”Àπ¥‰«â‡ªìπ‡°≥±å„π°“√§—¥‡≈◊Õ°«‘∏’
«‘‡§√“–Àå∑’Ë®–„™â„π°“√µ√«®«‘‡§√“–Àå “√µ°§â“ß
®“°‡§¡’°”®—¥»—µ√Ÿæ◊™(13) ª√–°Õ∫¥â«¬ 3 ¢—ÈπµÕπ
§◊Õ °“√ °—¥ °“√∑”„Àâ∫√‘ ÿ∑∏‘Ï·≈–°“√µ√«®«—¥™π‘¥
·≈–ª√‘¡“≥¥â«¬ HPLC-UV ·≈– Fluorescence
detector ºŸâ«‘®—¬‰¥â∑¥≈Õß«‘∏’°“√ °—¥ ‚¥¬ªíòπ
µ—«Õ¬à“ß°—∫ phosphate buffer °—∫ methanol
√–‡À¬≈¥ª√‘¡“µ√ ‚¥¬„™â rotary evaporator ‡æ◊ËÕ
„Àâ “√∑’ËµâÕß°“√«‘‡§√“–ÀåÕ¬Ÿà„π phosphate buffer

·≈â«π”¡“ºà“π Extrelut NT20 cartridge ∑‘Èß‰«â
10 π“∑’ ®÷ß™– “√ÕÕ°¥â«¬ dichloromethane °—∫
hexane ́ ÷Ëß –¥«°·≈–„™â‡«≈“πâÕ¬°«à“«‘∏’¢Õß Muccio
et al(3) ∑’Ëªíòπµ—«Õ¬à“ß¥â«¬ acetone ·≈â«π”¡“ºà“π
Extrelut 20 cartridge ∑‘Èß‰«â 10 π“∑’ ®÷ß‡ªÉ“‰≈à
acetone ¥â«¬°ä“´‰π‚µ√‡®π„πÕ—µ√“ 2 ≈‘µ√µàÕπ“∑’
„™â‡«≈“π“π∂÷ß 30 π“∑’ ´÷Ëß√«¡‡«≈“∑’Ë„™â„π¢—ÈπµÕπ
π’È‰¡àπâÕ¬°«à“ 40 π“∑’ ·µà«‘∏’∑’Ë∑¥ Õ∫„™â‡«≈“„π
¢—ÈπµÕππ’È‰¡à‡°‘π 30 π“∑’ ´÷Ëß∑”„Àâ«‘‡§√“–Àå‰¥â
 –¥«°·≈–√«¥‡√Á«¬‘Ëß¢÷Èπ ·≈–‡æ◊ËÕ∑”„Àâ “√ °—¥
 –Õ“¥¬‘Ëß¢÷Èπ ®÷ß‡≈◊Õ°„™â Sep-Pak Alumina N „π
¢—ÈπµÕπ°“√ clean-up °àÕππ”‰ªµ√«®«—¥™π‘¥·≈–
ª√‘¡“≥¥â«¬‡§√◊ËÕß HPLC ‚¥¬°“√∑¥ Õ∫π’È„™â
 ¿“«–¢Õß mobile phase ‡ªìπ√–∫∫ gradient
∑”„Àâ “¡“√∂·¬° “√¡“µ√∞“π∑—Èß 4 ™π‘¥ÕÕ°®“°
°—π‰¥â„π°“√©’¥§√—Èß‡¥’¬« carbendazim ·≈–
thiabendazole  “¡“√∂µ√«®«—¥‰¥â∑—Èß UV ·≈–
Fluorescence detector ´÷Ëß “¡“√∂„™âµ√«®¬◊π¬—π
°“√µ√«®æ∫ “√∑—Èß 2 ™π‘¥π’È‰¥â¥â«¬ „π°“√À“
ª√‘¡“≥¢Õß “√ 2 ™π‘¥π’È  ®–§”π«≥®“°
Fluorescence detector ‡æ√“–æ’§∑’Ë‰¥â™—¥‡®π¥’‰¡à¡’
 “√√∫°«π  à«π triadimenol ·≈– triadimefon
„™â UV detector „π°“√µ√«®«—¥™π‘¥·≈–ª√‘¡“≥

µ“√“ß∑’Ë 2 º≈°“√∑¥ Õ∫§«“¡‡∑’Ë¬ß‡¡◊ËÕ‡µ‘¡ “√¡“µ√∞“π 4 ™π‘¥ ∑’Ë√–¥—∫µà“ß Ê √–¥—∫≈– 7 È́”

·≈–§à“ HORRAT

Spiked level Predicted RSD (HORRAT); n = 7

(mg/kg)  RSD Carbendazim Thiabendazole Triadimenol Triadimefon

0.1 15.0 6.4 (0.4) 4.9 (0.3) 10.2 (0.7) 16.0 (1.1)
0.2 13.4 2.7 (0.2) 7.5 (0.6) - -
0.3 12.6 2.4 (0.2) 5.1 (0.4) - -
0.4 12.1 - - 2.5 (0.2) 18.2 (1.5)
0.5 11.7 3.8 (0.3) 7.4 (0.6) 5.4 (0.5) 10.4 (0.9)
0.6 11.4 - - 1.9 (0.2) 20.3 (1.8)
1.0 10.6 7.4 (0.7) 8.6 (0.8) 7.0 (0.7) 16.5 (1.6)

À¡“¬‡Àµÿ  - À¡“¬∂÷ß‰¡à¡’¢âÕ¡Ÿ≈

r
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®“°º≈°“√∑¥ Õ∫§«“¡∂Ÿ°µâÕß¢Õß«‘∏’π’È ´÷Ëß
‰¥â∑¥ Õ∫ performance parameter ∑’Ë°”Àπ¥„π
EURACHEM Guide ‰¥â·°à LOD, LOQ, accuracy,
precision, linear & working range ‡æ◊ËÕ· ¥ß«à“
«‘∏’¥—ß°≈à“«‡À¡“– ¡∑’Ë®–„™â°—∫«—µ∂ÿª√– ß§å
∑’Ëµ—Èß‰«â  §◊Õ«‘∏’∑’Ë„™â«‘‡§√“–Àå “√µ°§â“ßª√‘¡“≥πâÕ¬
‰¥â∂Ÿ°µâÕß·≈–·¡àπ¬”‡ªìπ∑’Ë¬Õ¡√—∫‰¥â ‚¥¬«‘∏’∑’Ë
æ—≤π“‰¥â§à“ LOD ·≈– LOQ µË”°«à“§à“ Maximum
Residue Limits, MRL ¢Õß “√∑—Èß 4 ™π‘¥∑’Ë Codex
°”Àπ¥„πº—°·≈–º≈‰¡â ́ ÷Ëß°”Àπ¥§à“·µ°µà“ß°—π‡™àπ
°≈â«¬ ·µß°«“ ¡–‡¢◊Õ‡∑»  µ√Õ‡∫Õ√’Ë  —∫ª–√¥
·≈–Õßÿàπ ‚¥¬√«¡§à“∑’Ë°”Àπ¥ ¡’§à“µ—Èß·µà 0.1 - 10
¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡(14) ∑”„Àâ«‘∏’∑’Ë»÷°…“‡À¡“– ¡
∑’Ë®–„™âµ√«®«‘‡§√“–Àå°“√µ°§â“ß¢Õß “√ carbenda-
zim, thiabendazole ·≈– triadimenol „πµ—«Õ¬à“ßº—°
·≈–º≈‰¡â ·≈– “¡“√∂π”¢âÕ¡Ÿ≈º≈°“√«‘‡§√“–Àå‰ª„™â

„π°“√§«∫§ÿ¡§ÿ≥¿“æº≈‘µ¿—≥±åµ“¡°ÆÀ¡“¬‰¥â
 ”À√—∫ “√ triadimefon ¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√

∑¥ Õ∫«‘∏’æ∫«à“ ‡¡◊ËÕ‡µ‘¡ “√¡“µ√∞“π∑’Ë√–¥—∫ 0.1,
0.4, 0.5, 0.6 ·≈– 1.0 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ‰¥â %
Recovery ‡©≈’Ë¬Õ¬Ÿà„π™à«ß 43.6 - 73.1% ·≈–
°“√∑¥ Õ∫§«“¡‡ªìπ‡ âπµ√ß·≈–™à«ß°“√«‘‡§√“–Àå
æ∫«à“§à“ r ∑’Ë‰¥â‡∑à“°—∫ 0.6532 ́ ÷Ëß∑—Èß 2 parameters
µË”°«à“‡°≥±å¬Õ¡√—∫∑’Ë°”Àπ¥∑—Èß ‘Èπ ∂÷ß·¡â«à“§à“ RSD
®–Õ¬Ÿà„π‡°≥±å¬Õ¡√—∫‰¥â°Áµ“¡ ®÷ß‰¥â∑”°“√∑¥≈Õß
‡æ◊ËÕÀ“ “‡Àµÿ ‚¥¬µ—¥¢—ÈπµÕπ°“√∑”„Àâ∫√‘ ÿ∑∏‘Ï
∑”°“√∑¥ Õ∫‚¥¬‡µ‘¡ “√¡“µ√∞“π∑—Èß 4 ™π‘¥≈ß
„πµ—«Õ¬à“ß¡–‡¢◊Õ‡∑»∑’Ë√–¥—∫ 0.1, 0.5 ·≈– 1.0
¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ·≈â««‘‡§√“–Àåµ“¡«‘∏’·µà‰¡àºà“π
Sep-pak Alumina N plus æ∫«à“∑ÿ° “√¡’§à“ %
Recovery ·≈– RSD ∑’ËÕ¬Ÿà„π‡°≥±å¬Õ¡√—∫‰¥â∑—Èß ‘Èπ
¥—ß· ¥ß„πµ“√“ß∑’Ë 3 ·µàæ∫«à“ Chromatogram

¿“æ∑’Ë 2 ‚§√¡“‚µ·°√¡¢Õß “√ °—¥¡–‡¢◊Õ‡∑»‡¡◊ËÕ‡µ‘¡ “√¡“µ√∞“π Carbendazim (1), Thiabendazole
(2), Triadimenol (3) ·≈– Triadimefon (4) √–¥—∫§«“¡‡¢â¡¢âπ 0.5 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ (A) ‰¡àºà“π
Sep-pak Alumina N plus (B) ºà“π Sep-pak Alumina N plus

uv response Fluorescence response
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∑’Ë‰¥â ‡¡◊ËÕµ√«®«—¥¥â«¬ UV detector ¡’æ’§√∫°«π
¡“° ´÷Ëß¡’º≈°√–∑∫µàÕ°“√§”π«≥ª√‘¡“≥·≈–
∑”„ÀâÕ“¬ÿ°“√„™âß“π¢Õß HPLC column  —Èπ≈ß¥â«¬
¥—ß· ¥ß„π¿“æ∑’Ë 2 ¥—ßπ—Èπ®÷ß √ÿª‰¥â«à“¢—ÈπµÕπ
°“√∑”„Àâ∫√‘ ÿ∑∏‘Ï¥â«¬ Sep-pak ¬—ß¡’§«“¡®”‡ªìπ
·≈– ”À√—∫°“√«‘‡§√“–Àå “√ triadimefon π—Èπ
®”‡ªìπµâÕß¡’°“√æ—≤π“«‘∏’«‘‡§√“–Àå„Àâ‡À¡“– ¡¬‘Ëß

¢÷ÈπµàÕ‰ª

 √ÿª

º≈®“°°“√«‘®—¬π’È √ÿª‰¥â«à“«‘∏’«‘‡§√“–Àåπ’È¡’

§«“¡∂Ÿ°µâÕß·≈–‡À¡“– ¡∑’Ë®–„™â„π°“√µ√«®À“

™π‘¥·≈–ª√‘¡“≥¢Õß “√ carbendazim, thiaben-

dazole ·≈– triadimenol µ°§â“ß„πº—°·≈–º≈‰¡â‰¥â

æ√âÕ¡°—π„π°“√«‘‡§√“–Àå§√—Èß‡¥’¬« ´÷Ëß®–‡ªìπª√–‚¬™πå

Õ¬à“ß¡“°‡π◊ËÕß®“° “¡“√∂ª√–À¬—¥‡«≈“·≈–

ª√‘¡“≥ “√‡§¡’∑’Ë„™â ∑—Èß¬—ß “¡“√∂µ√«®«—¥°“√

µ°§â“ß„π√–¥—∫µË”Ê ‰¥â µ“¡∑’Ë°ÆÀ¡“¬°”Àπ¥

 à«π°“√À“ª√‘¡“≥¢Õß “√ triadimefon ¬—ß‰¡à

‡À¡“– ¡ µâÕß¡’°“√æ—≤π“¢—ÈπµÕπ°“√«‘‡§√“–Àå„Àâ

‡À¡“– ¡¬‘Ëß¢÷Èπ Õ¬à“ß‰√°Á¥’ «‘∏’¥—ß°≈à“«Õ“®π”‰ª„™â

«‘‡§√“–Àåµ—«Õ¬à“ßÕ“À“√™π‘¥Õ◊ËπÊ ‰¥â·°à ∏—≠≠æ◊™

‡§√◊ËÕß¥◊Ë¡®“°º—°·≈–º≈‰¡â ‡ªìπµâπ ·≈–¬—ß “¡“√∂

π”‰ª„™â‡ªìπ·π«∑“ß∑’Ë®–π”‰ª¢¬“¬¢Õ∫¢à“¬°“√

«‘‡§√“–Àå “√‡§¡’°”®—¥»—µ√Ÿæ◊™°≈ÿà¡ fungicides
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Method Validation for Determination of Fungicides

in Vegetables and Fruits

Jitpaka  Suntudrob and  Kanokporn  Atisook

Bureau of Quality and Safety of Food, Department of Medical Sciences,  Tiwanond Road, Nonthaburi 11000, Thailand.

ABSTRACT Carbendazim, thiabendazole, triadimefon and triadimenol are the most imported fungicides

used for prevention and treatment of plant fungal disease. Malpractices in using such fungicides may cause

residues in agricultural products. An analytical method for these 4 fungicides residue determination was studied

and developed. The method could be performed easily by using HPLC-UV and fluorescence detector.

The method was validated by using tomatoes as matrix represented for vegetables and fruits. The results showed

that the limit  of detection and limit of quantitation for carbendazim, thiabendazole, and triadimenol was 0.03

mg/kg and 0.10 mg/kg. The linear working range for these 3 compounds was 0.10 to 1.00 mg/kg which

the correlation coefficient of carbendazim, thiabendazole, and triadimenol were 0.9995, 0.9923 and

0.9994, respectively. Accuracy of the method was shown by % recovery of spiking standards to sample

matrix at different levels and precision was shown by % Relative Standard Deviation (%RSD).

For carbendazim, thiabendazole, and triadimenol, % recovery were 82.9 - 95.4%, 82.4 - 99.1% and

89.9 - 95.3% and RSD were 2.4 - 7.4%, 4.9 - 8.6% and 1.9 - 10.2%, respectively. Validation

studies proved that the developed method could be used for determining carbendazim, thiabendazole and

triadimenol simultaneously. On the contrary, the method should be developed further for triadimefon residue

analysis.

Key words : Carbendazim, Fungicides, Thiabendazole, Triadimefon, Triadimenol


