
«“√ “√«‘™“°“√ “∏“√≥ ÿ¢
ªï∑’Ë Ò˜ ©∫—∫∑’Ë Ú  ¡’π“§¡ - ‡¡…“¬π  ÚııÒ

Journal of Health Science
Vol. 17 No. 2  March - April  2008

π‘æπ∏åµâπ©∫—∫Original Article

Ú˘ı

∫∑§—¥¬àÕ  ◊∫‡π◊ËÕß®“°√“¬ß“π¢Õß°≈ÿà¡§«∫§ÿ¡‚√§  ”π—°ß“π “∏“√≥ ÿ¢®—ßÀ«—¥√“™∫ÿ√’ °√≥’¡’ºŸâªÉ«¬ª√– ∫‡Àµÿ
À¡¥ µ‘„π‚√ßß“πÀ¡—°ÀπàÕ‰¡â¥Õß ®—ßÀ«—¥√“™∫ÿ√’ ®”π«π 8 √“¬ ·≈â«‡ ’¬™’«‘µ 2 √“¬ ¢≥–≈ß‰ª„π∫àÕÀ¡—°
‡¡◊ËÕ«—π∑’Ë 21 °√°Æ“§¡ 2550 °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å  ‚¥¬ÀâÕßªØ‘∫—µ‘°“√æ‘…«‘∑¬“  ∂“∫—π«‘®—¬«‘∑¬“»“ µ√å
 “∏“√≥ ÿ¢ ‰¥â»÷°…“√–¥—∫‰´¬“‰π¥å ·≈– thiocyanate „π‡≈◊Õ¥ æ≈“ ¡“·≈–ªí  “«– √«¡ 69 µ—«Õ¬à“ß
‡æ◊ËÕÀ“ “‡Àµÿ¢Õß°“√‡®Á∫ªÉ«¬„π§√—Èßπ’È ´÷ËßÕ“®‡°‘¥®“°°“√‰¥â√—∫ —¡º— °ä“´ hydrogen cyanide ®“°º≈°“√
µ√«®«‘‡§√“–Àå√–¥—∫‰´¬“‰π¥å ·≈– thiocyanate æ∫«à“ºŸâªÉ«¬„π«—π‡°‘¥‡Àµÿ∑—Èß 7 √“¬ ¡’‰´¬“‰π¥å„π‡≈◊Õ¥„π
ª√‘¡“≥ 2.0-3.5 µg/ml ´÷Ëß‡ªìπ√–¥—∫∑’Ë∑”„Àâ‡°‘¥Õ“°“√æ‘…√ÿπ·√ß ·≈–¬—ßæ∫ thiocyanate „πæ≈“ ¡“ Ÿß
°«à“√–¥—∫„π§πª°µ‘ ·≈–À≈—ß®“°∑’Ë‚√ßß“πªî¥∑”°“√ 5 «—π ‰¡à¡’°“√ªØ‘∫—µ‘ß“π  ¡’°“√ÕÕ°‡°Á∫µ—«Õ¬à“ß¢Õß
ºŸâªØ‘∫—µ‘ß“π®”π«π 16 §π µ√«®æ∫‰´¬“‰π¥å„π‡≈◊Õ¥∑ÿ°§πÕ¬Ÿà„π√–¥—∫µË”°«à“ 0.2 µg/ml ·≈– thiocya-
nate „πæ≈“ ¡“∑’Ë‡ªìπ¢ÕßºŸâªÉ«¬∑’Ëª√– ∫‡Àµÿ 4 √“¬ ≈¥≈ß√âÕ¬≈– 20-30 ·≈–Õ¬Ÿà„π√–¥—∫ª°µ‘ 1 √“¬ πÕ°®“°
π—Èπ¬—ßæ∫«à“ºŸâ∑’Ë¢≥–ªØ‘∫—µ‘ß“πÀ≈—ß®“°‡°‘¥‡Àµÿ 1 ‡¥◊Õπ·≈–‚√ßß“π‡ªî¥∑”°“√µ“¡ª°µ‘ ®”π«π 7 §π ¡’
ª√‘¡“≥‰´¬“‰π¥å„π‡≈◊Õ¥Õ¬Ÿà„π™à«ß < 0.2-1.9 µg/ml ´÷Ëß‡ªìπª√‘¡“≥∑’ËÕ¬Ÿà„π‡°≥±åª≈Õ¥¿—¬„π√–¥—∫¢ÕßºŸâ
ª√–°Õ∫Õ“™’æ  º≈°“√»÷°…“°≈à“«‰¥â«à“ºŸâªÉ«¬∑’Ëª√– ∫‡Àµÿ‡°‘¥®“°°“√‰¥â√—∫ —¡º— °ä“´ hydrogen cyanide
¢≥–ªØ‘∫—µ‘ß“π´÷Ëß‡ªìπ°ä“´æ‘…

§” ”§—≠: √–¥—∫‰´¬“‰π¥å, æ≈“ ¡“, ‚√ßß“πÀ¡—°ÀπàÕ‰¡â¥Õß

§«“¡‡ ’Ë¬ßµàÕ ÿ¢¿“æ„π‚√ßß“πÀ¡—°ÀπàÕ‰¡â¥Õß

æ√√≥∑‘æ¬å  µ’¬æ—π∏å

 ∂“æ√  ·√¡™◊Ëπ

 ∂“∫—π«‘®—¬«‘∑¬“»“ µ√å “∏“√≥ ÿ¢  °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å

∫∑π”
„π√“¬ß“π‡Àµÿ°“√≥å°√≥’ºŸâª√– ∫‡ÀµÿÀ¡¥ µ‘„π

‚√ßß“πÀ¡—°ÀπàÕ‰¡â¥Õß ®.√“™∫ÿ√’ ¢Õß°≈ÿà¡ß“π§«∫§ÿ¡

‚√§  ”π—°ß“π “∏“√≥ ÿ¢®—ßÀ«—¥√“™∫ÿ√’«à“ ¡’ºŸâªÉ«¬

®”π«π 8 √“¬ ‡ªìπ‡æ»™“¬Õ“¬ÿ√–À«à“ß 26-47 ªï ‡¢â“

√—∫°“√√—°…“∑’Ë ‚√ßæ¬“∫“≈√“™∫ÿ√’ ¥â«¬Õ“°“√À¡¥ µ‘

¢≥–≈ß‰ª„π∫àÕÀ¡—°ÀπàÕ‰¡â¥Õß ‡¡◊ËÕ«—π∑’Ë 21 °√°Æ“§¡
2550 ´÷Ëß∑”ß“π„π‚√ßß“π∑”°‘®°“√‡°’Ë¬«°—∫À¡—°ÀπàÕ

‰¡â‡ª√’È¬« º—°°“¥¥Õß ·≈–Õ—¥ÀπàÕ‰¡âªïö∫  ‡ªî¥°‘®°“√

¡“ª√–¡“≥°«à“ 10 ªï ¡’§πß“π 20 §π „π¢≥–‡°‘¥‡Àµÿ
§πß“π‰¥â‡∑ÀπàÕ‰¡â¥Õß®“°∂ÿßÀπ—° 25 °‘‚≈°√—¡ ®”π«π

80 ∂ÿß ≈ß„π∫àÕÀ¡—° 1 ∫àÕ ¡’¢π“¥°«â“ß 3 ‡¡µ√ ≈÷° 3

‡¡µ√ ‚¥¬¡’∫àÕÀ¡—°∑—ÈßÀ¡¥ 10 ∫àÕ ‡¡◊ËÕπ”∂ÿßÀπàÕ‰¡â
¥Õß«“ß‰«â∑’Ë¢Õ∫∫àÕ ·≈â«„™â¡’¥°√’¥ ‡∑≈ß∫àÕÀ¡—° ¢≥–

π—Èπ∂ÿßÀπàÕ‰¡âµ°≈ß‰ªª√–¡“≥ 2-3 ∂ÿß ®÷ß‰¥â≈ß‰ª‡°Á∫

·≈â«À¡¥ µ‘ §πß“π§π∑’Ë 2 ®÷ß≈ß‰ª™à«¬æ∫«à“À¡¥ µ‘
µ“¡‰ª¥â«¬  ®“°π—Èππ“¬®â“ß ∫ÿµ√™“¬ 2 §π ·≈–§π

ß“π 3 §π ‰¥âµ“¡≈ß‰ª·≈–À¡¥ µ‘‡™àπ‡¥’¬«°—π Õ“°“√
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·√°√—∫§◊Õ À¡¥ µ‘‰¡à√Ÿâ ÷°µ—«∑—Èß 8 √“¬ «—π√ÿàß¢÷ÈπµÕπ

‡™â“ºŸâªÉ«¬¡’Õ“°“√¥’¢÷Èπ 5 √“¬ ¬—ß‰¡à√Ÿâ ÷°µ—« 2 √“¬ ·≈–

‡ ’¬™’«‘µ 1 √“¬ „π‡«≈“ 7.05 π. µàÕ¡“¡’‡ ’¬™’«‘µ‡æ‘Ë¡Õ’°

1 √“¬ ®“°°“√ª√– “π§«“¡√à«¡¡◊Õ√–À«à“ß  ”π—°

§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√  °√¡«‘∑¬“»“ µ√å

°“√·æ∑¬å ·≈–Àπà«¬ß“π„πæ◊Èπ∑’Ë §◊Õ  ”π—°ß“π “∏“√≥

 ÿ¢®—ßÀ«—¥√“™∫ÿ√’ ‚√ßæ¬“∫“≈√“™∫ÿ√’ ·≈–»Ÿπ¬å«‘∑¬“-

»“ µ√å°“√·æ∑¬å ¡ÿ∑√ ß§√“¡ ‰¥âµ√«®∑’Ë‡°‘¥‡Àµÿ·≈–

‡°Á∫µ—«Õ¬à“ßÀπàÕ‰¡â·≈–πÈ”ÀπàÕ‰¡â¥Õß ®“°∫àÕÀ¡—°„π

«—π∑’Ë 22 °√°Æ“§¡ 2550 ‡æ◊ËÕµ√«®«‘‡§√“–Àå∑“ßÀâÕß

ªØ‘∫—µ‘°“√ „π‡Àµÿ°“√≥å§√—Èßπ’ÈÀâÕßªØ‘∫—µ‘°“√ΩÉ“¬æ‘…«‘∑¬“

 ∂“∫—π«‘®—¬«‘∑¬“»“ µ√å “∏“√≥ ÿ¢ °√¡«‘∑¬“»“ µ√å

°“√·æ∑¬å  ‰¥â√—∫·∫àßµ—«Õ¬à“ßÀπàÕ‰¡â·≈–πÈ”ÀπàÕ‰¡â
¥Õß¥—ß°≈à“« ®”π«π 7 µ—«Õ¬à“ß®“° ”π—°§ÿ≥¿“æ·≈–

§«“¡ª≈Õ¥¿—¬Õ“À“√ ‡æ◊ËÕµ√«®«‘‡§√“–ÀåÀ“ “√æ‘…∑’Ë

‡ªìπ “‡Àµÿ¢Õß°“√‡®Á∫ªÉ«¬·≈–µ“¬ æ∫«à“§à“§«“¡
‡ªìπ°√¥-¥à“ß¢Õß∑—Èß 7 µ—«Õ¬à“ß Õ¬Ÿà„π™à«ß‡ªìπ°√¥§◊Õ

¡’§à“ª√–¡“≥ 4.0 (∑¥ Õ∫¥â«¬ pH paper) ·≈–®“°
¢âÕ¡Ÿ≈∑“ß«‘™“°“√æ∫«à“„πæ◊™∫“ß™π‘¥‡™àπ ¡—π ”ª–À≈—ß

≈Ÿ° peach ÀπàÕ‰¡â  ¡’ cyanide „π√Ÿª¢Õß cyanogenic

glycoside „π à«πÀ—«·≈–„∫¡—π ”ª–À≈—ß¡’ª√‘¡“≥
‰´¬“‰π¥å„π√Ÿª¢Õß hydrogencyanide ‡°◊Õ∫‡∑à“°—π§◊Õ

462 ·≈– 468 mg/kg µ“¡≈”¥—∫  ‚¥¬‡©æ“–„π¬Õ¥

ÕàÕπÀπàÕ‰¡â¡’∂÷ß 8000 mg/kg(1) ®÷ß‡ªìπ‰ª‰¥â«à“°“√
‡°‘¥‡Àµÿ°“√≥å‡®Á∫ªÉ«¬·≈–‡ ’¬™’«‘µ¢ÕßºŸâªØ‘∫—µ‘ß“π„π

‚√ßß“πÀ¡—°ÀπàÕ‰¡â¥Õß§√—Èßπ’È Õ“®‡°‘¥®“°°“√∑’Ë‰´¬“‰π¥å

∂Ÿ ° release ®“° cyanogenic glycoside „π
 ¿“æ∑’Ë‡ªìπ°√¥ ·≈–√«¡µ—«°—∫‰Œ‚¥√‡®π‰ÕÕÕπ∑”„Àâ

‡°‘¥°ä“´ hydrogen cyanide (HCN) ́ ÷Ëß‡ªìπ°ä“´æ‘… ‚¥¬

NIOSH (National Institute of Occupational Safety
and Health) °”Àπ¥√–¥—∫°ä“´ HCN „π∫√√¬“°“»

∫√‘‡«≥ªØ‘∫—µ‘ß“π¢Õß Short Term Exposure Level

(STEL) ‰«â∑’Ë 4.7 ppm ·≈– Threshold  Limit Value (8

hours shift) ‰«â∑’Ë 10 ppm(2) ºŸâ∑’ËªØ‘∫—µ‘ß“π‰¥â√—∫ —¡º— 

°ä“´ HCN „π√–¥—∫‰¡à‡°‘π§à“∑’Ë°”Àπ¥‰«â √à“ß°“¬®–

 “¡“√∂‡ª≈’Ë¬π cyanide ‡ªìπ thiocyanate Õ¬à“ß

√«¥‡√Á«∑’Ëµ—∫‚¥¬‡Õπ‰´¡å rhodanase ·≈– sulfur trans-

ferase „π mitochondria ·≈–∂Ÿ°¢—∫ÕÕ°®“°√à“ß°“¬

∑“ßªí  “«–(3,4) ‚¥¬‰´¬“‰π¥å ¡’§à“§√÷Ëß™’«‘µ —Èπ (half-

life)1-2 ™—Ë«‚¡ß(4) ·µàÀ“°‰¥â√—∫ —¡º— ‡°‘π√–¥—∫∑’Ë°”Àπ¥

®–¡’º≈µàÕ√à“ß°“¬‡π◊ËÕß®“° cyanide ¬—∫¬—Èß‡Õπ‰´¡å

cytochrome oxidase „π°√–∫«π°“√ electron trans-

port „π°“√À“¬„® ∑”„Àâ ‡´≈≈å¢“¥ÕÕ°´‘‡®π ‡°‘¥¿“«–

anoxia(3) ‚¥¬ºŸâªÉ«¬¡—°®–‡√‘Ë¡ª√“°ØÕ“°“√À≈—ß®“°‰¥â

√—∫ —¡º—  HCN „π‡«≈“ —Èπ Ê  ‡√‘Ë¡®“°ª«¥»’√…–  „®

 —Ëπ Àπâ“·¥ß À¡¥ µ‘ ™—° ·≈–Õ“®‡ ’¬™’«‘µ¿“¬„π

‡«≈“ 10 π“∑’ „π√“¬∑’Ë√ÿπ·√ßπâÕ¬°«à“®–°¥°“√

∑”ß“π¢Õß√–∫∫ª√– “∑·≈–°“√À“¬„® ¿“«–‡≈◊Õ¥
‡ªìπ°√¥ (metabolic acidosis)(5)  ¥—ßπ—Èπ ºŸâ«‘®—¬®÷ß

µâÕß°“√»÷°…“‡æ◊ËÕÀ“ “‡Àµÿ°“√‡®Á∫ªÉ«¬·≈–‡ ’¬™’«‘µ „π

°“√‡°‘¥‡Àµÿ°“√≥å§√—Èßπ’È ‚¥¬»÷°…“√–¥—∫ cyanide „π
‡≈◊Õ¥·≈– thiocyanate „πæ≈“ ¡“ ·≈–ªí  “«–

¢ÕßºŸâªÉ«¬„π«—π∑’Ëª√– ∫‡Àµÿ°“√≥å ·≈–ºŸâªØ‘∫—µ‘ß“π„π
‚√ßß“πÀ¡—°ÀπàÕ‰¡â¥Õß„π«—πÀ≈—ß‡°‘¥‡Àµÿ 5 «—π ´÷Ëß

‚√ßß“πªî¥∑”°“√ ·≈–À≈—ß‡°‘¥‡Àµÿ°“√≥å 1 ‡¥◊Õπ¡’

°“√ªØ‘∫—µ‘ß“πµ“¡ª°µ‘ ‡æ◊ËÕ„Àâ ‰¥â¢âÕ¡Ÿ≈∑’Ë‡ªìπ internal
dose „π√à“ß°“¬  ”À√—∫π”¡“„™â „π°“√·ª≈º≈

ª√–‡¡‘π§«“¡ —¡æ—π∏å°—∫Õ“°“√∑’Ë‡°‘¥¢÷Èπ ·≈–„™â‡ªìπ

¢âÕ¡Ÿ≈∫àß™’È∂÷ß§«“¡‡ ’Ë¬ßµàÕ ÿ¢¿“æ„π‚√ßß“πÀ¡—°ÀπàÕ
‰¡â¥Õß ¢Õß°“√‡°‘¥‡Àµÿ°“√≥å„π§√—Èßπ’È

«‘∏’°“√»÷°…“

«— ¥ÿ

µ—«Õ¬à“ß‡≈◊Õ¥ æ≈“ ¡“ ªí  “«– ∑’Ë∑”°“√µ√«®

«‘‡§√“–Àå∑—ÈßÀ¡¥ 69 µ—«Õ¬à“ß ‡ªìπµ—«Õ¬à“ß‡≈◊Õ¥ ·≈–

æ≈“ ¡“¢ÕßºŸâªÉ«¬∑’Ëª√– ∫‡Àµÿ„π«—π∑’Ë‡°‘¥‡Àµÿ°“√≥å

 àßµ√«®∑’Ë ∂“∫—π«‘®—¬«‘∑¬“»“ µ√å “∏“√≥ ÿ¢ ‚¥¬

 ”π—°ß“π “∏“√≥ ÿ¢®—ßÀ«—¥√“™∫ÿ√’ ™π‘¥≈– 7 µ—«Õ¬à“ß
·≈–‰¥â√à«¡ÕÕ°‡°Á∫µ—«Õ¬à“ß¢ÕßºŸâªØ‘∫—µ‘ß“π„π‚√ßß“π
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∑’Ë‡°‘¥‡Àµÿ°“√≥åÀ≈—ßªî¥∑”°“√·≈â« 5 «—π °—∫ ”π—°

§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√ °√¡«‘∑¬“»“ µ√å

°“√·æ∑¬å  ”π—°ß“π “∏“√≥ ÿ¢®—ßÀ«—¥√“™∫ÿ√’ ‚√ß-

æ¬“∫“≈ √“™∫ÿ√’ ‚¥¬‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥ æ≈“ ¡“

ªí  “«– ™π‘¥≈– 16 µ—«Õ¬à“ß √«¡ 48 µ—«Õ¬à“ß

πÕ°®“°π’È¬—ß‰¥â√—∫µ—«Õ¬à“ß‡≈◊Õ¥ 7 µ—«Õ¬à“ß ¢ÕßºŸâ∑’Ë

ªØ‘∫—µ‘ß“π  àßµ√«®‚¥¬ ”π—°√–∫“¥«‘∑¬“ À≈—ß‡°‘¥

‡Àµÿ°“√≥å‡ªìπ‡«≈“ 1 ‡¥◊Õπ ‡¡◊ËÕªØ‘∫—µ‘ß“πµ“¡ª°µ‘

‡æ◊ËÕµ‘¥µ“¡·≈–‡ΩÑ“√–«—ß ÿ¢¿“æ¢Õß§πß“π¢≥–

∑”ß“π„π‚√ßß“πÀ¡—°ÀπàÕ‰¡â¥Õß∑’Ë‡°‘¥‡Àµÿ°“√≥å

‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å

‡§√◊ËÕß¡◊Õ«‘‡§√“–Àå : UV-Vis Spectrometer :
º≈‘µ¿—≥±å¢Õß UNICAM model UV3-100 ‚¥¬„™â cu-

vette cell ™π‘¥ quartz  ¢π“¥ 1 × 1 ‡´πµ‘‡¡µ√

‡§√◊ËÕß¡◊Õ ”À√—∫‡µ√’¬¡µ—«Õ¬à“ß : microdiffusion
units  ·∫∫ widmark flask

‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å∑—Ë«‰ª ‰¥â·°à autometric

micropipette, vortex mixer

 “√‡§¡’·≈– “√¡“µ√∞“π

 “√‡§¡’∑—ÈßÀ¡¥‡ªìπ AR grade : chloramine T
trihydrate (POCH, Poland), barbituric acid (BDH),

pyridine (BDH), hydrochloric acid (MERCK), 1 N

sodium dihydrogen phosphate, 0.1 N sodium hy-

droxide, 1 N sulphuric acid, ferric nitrate (MERCK),

trichloroacetic acid (MERCK)

 “√¡“µ√∞“π : cyanide „π√Ÿª potassium cya-

nide §«“¡∫√‘ ÿ∑∏‘Ï√âÕ¬≈– 97.0  thiocyanate „π√Ÿª

potassium thiocyanate §«“¡∫√‘ ÿ∑∏‘Ï√âÕ¬≈– 99.0

«‘∏’°“√«‘‡§√“–Àå

1. ‡ªìπ°“√»÷°…“·∫∫ cross-sectional study ‚¥¬

„™â¢âÕ¡Ÿ≈º≈«‘‡§√“–Àå√–¥—∫‰´¬“‰π¥å„πµ—«Õ¬à“ß‡≈◊Õ¥ ·≈–

thiocyanate „πµ—«Õ¬à“ßæ≈“ ¡“·≈–ªí  “«– °—∫Õ“°“√

æ‘…∑’Ë‡°‘¥¢÷Èπ„πºŸâªÉ«¬ ‚¥¬„™â«‘∏’µ√«®«‘‡§√“–Àå„πÀâÕß

ªØ‘∫—µ‘°“√µ“¡«‘∏’¢ÕßÕß§å°“√Õπ“¡—¬‚≈° (WHO) „π

Basic Analysis Toxicology(6) ‚¥¬¡’À≈—°°“√∑”„Àâ

‰´¬“‰π¥åÕ¬Ÿà„π√Ÿª¢Õß cyanogenic chloride ·≈â«∑”

„Àâ‡°‘¥ ’°—∫ pyridine-barbituric acid µ√«®«—¥ª√‘¡“≥

¥â«¬ UV-Vis Spectrometer ∑’Ë λ 587 nm „™â “√≈–≈“¬

¡“µ√∞“π‰´¬“‰π¥å 4 √–¥—∫ ∑’Ë§«“¡‡¢â¡¢âπ 0.2, 0.5,

1.0 ·≈– 2.0 (g/ml) ¡’‡µ√’¬¡µ—«Õ¬à“ß‚¥¬„™â‡§√◊ËÕß¡◊Õ

microdiffusion ·∫∫ widmark flask  ”À√—∫ thiocy-

anate π”¡“µ°µ–°Õπ‚ª√µ’π ·≈â«∑”„Àâ‡°‘¥ ’°—∫ fer-

ric nitrate µ√«®«—¥ª√‘¡“≥¥â«¬ UV-Vis Spectrom-

eter ∑’Ë λ 460 nm ·≈–„™â “√≈–≈“¬¡“µ√∞“π thiocy-

anate  5 √–¥—∫∑’Ë§«“¡‡¢â¡¢âπ 5, 10, 20, 50 ·≈– 100

µg/ml √–À«à“ß°“√«‘‡§√“–Àå∑” blank ·≈– control

sample æ√âÕ¡ Ê °—π∑ÿ°§√—Èß

2. °“√§”π«≥§«“¡‡¢â¡¢âπ‰´¬“‰π¥å„π‡≈◊Õ¥ ·≈–
thiocyanate „πæ≈“ ¡“·≈–ªí  “«– ‚¥¬ √â“ß

°√“ø¡“µ√∞“π ®“°º≈∑’Ë‰¥â®“° “√≈–≈“¬¡“µ√∞“π
§”π«≥§à“§«“¡‡¢â¡¢âπ‰´¬“‰π¥å·≈– thiocyanate ®“°

 ¡°“√ linear regression ; y = ax + b

3. °“√§«∫§ÿ¡§ÿ≥¿“æ°“√µ√«®«‘‡§√“–Àå µ√«®
 Õ∫ª√– ‘∑∏‘¿“æ¢Õß«‘∏’°“√«‘‡§√“–Àå (recovery study)

‚¥¬‡µ√’¬¡ control sample ¥â«¬°“√‡µ‘¡ “√≈–≈“¬

¡“µ√∞“π‰´¬“‰π¥å   „πµ—«Õ¬à“ß‡≈◊Õ¥∑’Ë√–¥—∫ 0.39 ·≈–
1.17 µg/ml ·≈– “√¡“µ√∞“π thiocyanate „π

µ—«Õ¬à“ßæ≈“ ¡“·≈–ªí  “«– ∑’Ë√–¥—∫ 15 ·≈– 70 µg/

ml ‡æ◊ËÕÀ“√âÕ¬≈–¢Õß°“√°≈—∫§◊π (% recovery) ·≈–

√–À«à“ß°“√«‘‡§√“–Àåµ—«Õ¬à“ß®–∑”°“√«‘‡§√“–Àǻ È” (du-

plicate analysis) 1 µ—«Õ¬à“ß∑ÿ° Ê 10 µ—«Õ¬à“ß

4. «‘∏’°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ „™â ∂‘µ‘‡™‘ßæ√√≥π“ ‚¥¬

π”º≈«‘‡§√“–Àå√–¥—∫‰´¬“‰π¥å„π‡≈◊Õ¥  thiocyanate „π

æ≈“ ¡“·≈–ªí  “«– ∑’Ë‰¥â®“°°“√§”π«≥π”¡“·ª≈

º≈‡ª√’¬∫‡∑’¬∫°—∫¢âÕ¡Ÿ≈∑“ß«‘™“°“√∑’Ë‰¥â®“°°“√ ◊∫§âπ
¢âÕ¡Ÿ≈ ‡æ◊ËÕ»÷°…“«‘‡§√“–Àå∂÷ß§«“¡‡ ’Ë¬ßÀ√◊Õ§«“¡

√ÿπ·√ß¢Õß°“√‡°‘¥Õ“°“√æ‘…¢ÕßºŸâ∑’Ë ‰¥â√—∫ —¡º— °ä“´
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HCN

¢âÕ¡Ÿ≈®“°°“√ ◊∫§âπ∑’Ë„™â‡ª√’¬∫‡∑’¬∫(6,7)

√–¥—∫ cyanide

„π‡≈◊Õ¥ (µµµµµg/ml)

√–¥—∫ª°µ‘ºŸâª√–°Õ∫Õ“™’æ 0.2 - 1.0

√–¥—∫∑”„Àâ‡°‘¥Õ“°“√æ‘…‡≈Á°πâÕ¬ > 1.0

√–¥—∫∑”„Àâ‡°‘¥Õ“°“√æ‘…√ÿπ·√ß 2.0 - 10.0

√–¥—∫„πºŸâ Ÿ∫∫ÿÀ√’Ë®—¥ 0.3

√–¥—∫ thiocyanate (µµµµµg/ml)

æ≈“ ¡“ ªí  “«–

§πª°µ‘∑’Ë‰¡à Ÿ∫∫ÿÀ√’Ë 1.0 - 4.0 < 2.0

§πª°µ‘∑’Ë Ÿ∫∫ÿÀ√’ËÀπ—° 3.0 - 12.0 2.0 - 20.0

√–¥—∫∑’Ë∑”„Àâ‡°‘¥Õ“°“√æ‘… 120.0

º≈°“√»÷°…“

®“°°“√µ√«®«‘‡§√“–Àåª√‘¡“≥‰´¬“‰π¥å„π‡≈◊Õ¥
¢ÕßºŸâªÉ«¬ 7 √“¬ ∑’Ëª√– ∫‡Àµÿ„π«—π∑’Ë‡°‘¥‡Àµÿ°“√≥å æ∫

«à“ ∑ÿ°√“¬¡’ª√‘¡“≥¢Õß‰´¬“‰π¥åÕ¬Ÿà„π√–¥—∫Õ“°“√æ‘…

√ÿπ·√ß §◊Õ æ∫„π™à«ß 2.0-3.5 µg/ml ·≈–„πµ—«Õ¬à“ß
‡≈◊Õ¥¢ÕßºŸâªØ‘∫—µ‘ß“πÀ≈—ß®“°∑’Ë ‰¡à¡’°“√ªØ‘∫—µ‘ß“π

‡π◊ËÕß®“°‚√ßß“πªî¥∑”°“√¡“·≈â« 5 «—π ´÷Ëß‰¡à‰¥â√—∫

 —¡º— °ä“´ HCN æ∫«à“∑—Èß 16 §π  ¡’ª√‘¡“≥‰´¬“‰π¥å

< 0.2 µg/ml ´÷Ëß„π®”π«π 16 §π ‡ªìπ§π‡¥’¬«°—π°—∫

ºŸâªÉ«¬∑’Ëª√– ∫‡Àµÿ„π«—π‡°‘¥‡Àµÿ°“√≥å 4 √“¬  à«πº≈

°“√µ√«®«‘‡§√“–Àåª√‘¡“≥‰´¬“‰π¥å„π‡≈◊Õ¥¢ÕßºŸâ

ªØ‘∫—µ‘ß“π 7 §π À≈—ß«—π‡°‘¥‡Àµÿ°“√≥å 1 ‡¥◊Õπ ·≈–¡’

°“√ªØ‘∫—µ‘ß“πµ“¡ª°µ‘„π‚√ßß“π¥—ß°≈à“«æ∫Õ¬Ÿà√–À«à“ß

< 0.2-1.9 µg/ml ÷́Ëß‡ªìπª√‘¡“≥∑’ËÕ¬Ÿà „π‡°≥±å

ª≈Õ¥¿—¬„πºŸâª√–°Õ∫Õ“™’æ∑’Ë‰¥â√—∫ —¡º— °ä“´ HCN ·≈–

‡ªìπ√–¥—∫µË”°«à“∑’Ë∑”„Àâ‡°‘¥Õ“°“√æ‘…√ÿπ·√ß ¥—ßµ“√“ß

∑’Ë 1 (º≈¢Õß°“√§«∫§ÿ¡§ÿ≥¿“æ«‘∏’«‘‡§√“–Àå‡¡◊ËÕ‡µ‘¡

 “√¡“µ√∞“π‰´¬“‰π¥å ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 0.4 ·≈–

1.2 µg/ml ‰¥â§à“√âÕ¬≈–°“√°≈—∫§◊π¢Õß “√¡“µ√∞“π
‡∑à“°—∫ 97-105 ·≈– 92-104 µ“¡≈”¥—∫)

º≈°“√µ√«®«‘‡§√“–Àå thiocyanate „πæ≈“ ¡“

¢ÕßºŸâªÉ«¬ 7 √“¬ ¢Õß«—π∑’Ë‡°‘¥‡Àµÿæ∫«à“∑ÿ°√“¬¡’
ª√‘¡“≥¢Õß thiocyanate  Ÿß‡°‘π§à“√–¥—∫ª°µ‘ ”À√—∫

§π∑’Ë‰¡à Ÿ∫∫ÿÀ√’Ë·≈–§π∑’Ë Ÿ∫∫ÿÀ√’Ë ·≈–„πµ—«Õ¬à“ß∑’Ë‰¥â
‡°Á∫À≈—ß®“°∑’Ë‰¡à¡’°“√ªØ‘∫—µ‘ß“π‡π◊ËÕß®“°ªî¥‚√ßß“π¡“

·≈â« 5 «—π æ∫ thiocyanate „πæ≈“ ¡“ „π√–¥—∫‡°‘π

µ“√“ß∑’Ë 1 ª√‘¡“≥¢Õß cyanide ·≈– thiocyanate „πµ—«Õ¬à“ß‡≈◊Õ¥  æ≈“ ¡“ ·≈–ªí  “«–

°≈ÿà¡µ—«Õ¬à“ß ™π‘¥¢Õß “√∑’Ëµ√«® ®”π«πµ—«Õ¬à“ß∑’Ë‡°‘π ª√‘¡“≥∑’Ëµ√«®æ∫

(®”π«π) «‘‡§√“–Àå √–¥—∫„π§πª°µ‘ (√âÕ¬≈–) (µµµµµg/ml)

«—π∑’Ë‡°‘¥‡Àµÿ

‡≈◊Õ¥ (7 µ—«Õ¬à“ß) cyanide 7 (100) 2.0 - 3.5

æ≈“ ¡“ (7 µ—«Õ¬à“ß) thiocyanate 7 (100) 7.7 -21.4

À≈—ß«—π‡°‘¥‡Àµÿ 5 «—π

(‚√ßß“πªî¥‰¡à¡’°“√ªØ‘∫—µ‘ß“π)

‡≈◊Õ¥ (16 µ—«Õ¬à“ß) cyanide - < 0.2

æ≈“ ¡“ (16 µ—«Õ¬à“ß) thiocyanate 11 (69) < 0.5 -19.6

ªí  “«– (16 µ—«Õ¬à“ß) thiocyanate 14 (87) 6.2 -37.9

À≈—ß«—π‡°‘¥‡Àµÿ 1 ‡¥◊Õπ

(¡’°“√ªØ‘∫—µ‘ß“πµ“¡ª°µ‘) cyanide - < 0.2 - 1.9



§«“¡‡ ’Ë¬ßµàÕ ÿ¢¿“æ„π‚√ßß“πÀ¡—°ÀπàÕ‰¡â¥Õß

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÒ ªï∑’Ë Ò˜ ©∫—∫∑’Ë Ú

§à“ª°µ‘®”π«π 11 §π ®“° 16 §π §‘¥‡ªìπ√âÕ¬≈– 69

‚¥¬§à“∑’Ëæ∫Õ¬Ÿà√–À«à“ß < 5.0-19.6 µg/ml ·≈–„π§π∑’Ë

‡ªìπºŸâªÉ«¬„π«—π‡°‘¥‡Àµÿ 4 √“¬ ¡’√–¥—∫ thiocyanate ≈¥

≈ßª√–¡“≥√âÕ¬≈– 20-30 ¡’ 1 √“¬≈¥≈ßÕ¬Ÿà„π√–¥—∫

ª°µ‘   à«π thiocyanate „πªí  “«–§à“∑’Ëæ∫Õ¬Ÿà√–À«à“ß

6.2-37.9 µg/ml ́ ÷Ëß‡°‘π§à“√–¥—∫ª°µ‘ 14 §π®“° 16 §π

§‘¥‡ªìπ √âÕ¬≈– 87 ¥—ßµ“√“ß∑’Ë 1 (º≈¢Õßª√– ‘∑∏‘-

¿“æ«‘∏’«‘‡§√“–Àå‡¡◊ËÕ‡µ‘¡ “√¡“µ√∞“π thiocyanate

∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 15 ·≈– 70 µg/ml ‰¥â§à“√âÕ¬≈–

¢Õß°“√°≈—∫§◊π¢Õß “√¡“µ√∞“πÕ¬Ÿà„π™à«ß 93-106 ·≈–

92-98 µ“¡≈”¥—∫)

«‘®“√≥å

®“°º≈°“√µ√«®«‘‡§√“–Àå√–¥—∫‰´¬“‰π¥å„π‡≈◊Õ¥

·≈– thiocyanate „πæ≈“ ¡“·≈–ªí  “«– µ“¡«‘∏’

¢ÕßÕß§å°“√Õπ“¡—¬‚≈° (WHO)(6) ‡ªìπ«‘∏’∑’Ë‡À¡“– ¡
 ”À√—∫„™â«‘‡§√“–Àå„π°√≥’ºŸâ∑’Ë‰¥â√—∫ —¡º— À“¬„®‡Õ“°ä“´

HCN ‡¢â“ Ÿà√à“ß°“¬À√◊Õ‰¥â√—∫  ‚¥¬°“√°‘π hydrocya-

nic acid À√◊Õ‡°≈◊Õ potassium/sodium cyanide
‡π◊ËÕß®“°ª√‘¡“≥µË” ÿ¥¢Õß«‘∏’∑’Ëµ√«®«‘‡§√“–Àå‰¥â (limit

of quantitation) ‡∑à“°—∫ 0.2 ·≈– 5.0 µg/ml µ“¡≈”¥—∫

´÷Ëß‡ªìπ√–¥—∫„πºŸâª√–°Õ∫Õ“™’æ∑’Ë‰¥â√—∫ —¡º—  À√◊Õ„™â„π
°√≥’ºŸâ∑’Ë∂Ÿ°‰ø‰À¡â À“¬„®‡Õ“°ä“´ HCN ®“°°“√‡º“

‰À¡â¢Õß¢π —µ«å ‰À¡·≈– “√ —ß‡§√“–Àå‚æ≈’‡¡Õ√å ‡™àπ

polyacrylonitriles, polyurethane(4) «‘∏’«‘‡§√“–Àå cya-

nide ª√–°Õ∫¥â«¬¢—ÈπµÕπ°“√‡µ√’¬¡µ—«Õ¬à“ß¥â«¬

microdiffusion method  ·≈â«π”‰ª∑”„Àâ‡°‘¥ ’ (colo-

rimetric method) ·≈–µ√«®«—¥ª√‘¡“≥¥â«¬ UV-Vis

spectrometer ´÷Ëß‡ªìπ«‘∏’∑’Ë¡’§«“¡®”‡æ“–‡®“–®ß  à«π

thiocyanate ª√–°Õ∫¥â«¬¢—ÈπµÕπ°“√µ°µ–°Õπ‚ª√µ’π

·≈â«∑”„Àâ‡°‘¥ ’·≈–µ√«®«—¥ª√‘¡“≥¥â«¬ UV-Vis  spec-

trometer ‡™àπ°—π ´÷Ëß°“√«‘‡§√“–Àå∑—Èß 2 «‘∏’„™â‡§√◊ËÕß

¡◊Õ«‘‡§√“–Àå∑’ËÀ“ßà“¬ ‰¡à¬ÿàß¬“° √“§“‰¡à·æßπ—°  “¡“√∂

∑”‰¥â„πÀâÕßªØ‘∫—µ‘°“√æ◊Èπ∞“π·≈–‡®â“Àπâ“∑’Ë„πÀâÕß

ªØ‘∫—µ‘°“√¢Õß‚√ßæ¬“∫“≈∑’Ëºà“π°“√Ωñ°Õ∫√¡  “¡“√∂

ªØ‘∫—µ‘ß“π∑“ßæ‘…«‘∑¬“«‘‡§√“–Àå‰´¬“‰π¥å ·≈– thiocy-

anate ‡æ◊ËÕ∫√‘°“√·æ∑¬åºŸâ√—°…“ºŸâªÉ«¬∑’Ë ‰¥â√—∫ —¡º— 

°ä“´æ‘…‰¥â ·≈–®“°°“√»÷°…“‡ª√’¬∫‡∑’¬∫«‘∏’ colorimet-

ric method °—∫«‘∏’ gas chromatography ‚¥¬„™â ni-

trogen phosphorus detector (GC-NPD) ·≈–„™â elec-

tron capture detector (GC-ECD) æ∫«à“º≈

«‘‡§√“–Àå∑’Ë‰¥â¡’§«“¡πà“‡™◊ËÕ∂◊Õ„°≈â‡§’¬ß°—π∑—Èß 3 «‘∏’(8)  „π

°“√«‘‡§√“–Àå‰¥â§«∫§ÿ¡§ÿ≥¿“æ‚¥¬°“√«‘‡§√“–Àå reco-

very ·≈–°“√∑”´È”Õ¬à“ßπâÕ¬ 10% ¢Õßµ—«Õ¬à“ß∑’Ë

µ√«®«‘‡§√“–Àå æ∫«à“ª√– ‘∑∏‘¿“æ¢Õß«‘∏’®“°°“√À“

§à“√âÕ¬≈–¢Õß°“√°≈—∫§◊π¡“¢Õß‰´¬“‰π¥å„π‡≈◊Õ¥®–

Õ¬Ÿà„π™à«ß 97 ∂÷ß 105 ·≈– thiocyanide „πæ≈“ ¡“

·≈–ªí  “«–®–Õ¬Ÿà„π™à«ß 93-106 ·≈– 92-98 µ“¡≈”¥—∫
„π°“√»÷°…“√–¥—∫‰´¬“‰π¥å„π‡≈◊Õ¥¢ÕßºŸâªÉ«¬„π

«—π‡°‘¥‡Àµÿ∑—Èß 7 √“¬ æ∫«à“Õ¬Ÿà„π√–¥—∫∑’Ë∑”„Àâ‡°‘¥

Õ“°“√æ‘…Õ¬à“ß√ÿπ·√ß  Õ¥§≈âÕß°—∫Õ“°“√∑’Ë‡°‘¥¢÷Èπ„π
ºŸâªÉ«¬§◊ÕÀ¡¥ µ‘ ‰¡à√Ÿâ ÷°µ—« µàÕ¡“„π«—π√ÿàß¢÷ÈπºŸâªÉ«¬∑’Ë¡’

Õ“°“√¥’¢÷Èπ®”π«π 5 √“¬ ‡π◊ËÕß®“°‰´¬“‰π¥å„π√à“ß°“¬
®–‡ª≈’Ë¬π‡ªìπ thiocyanate ´÷Ëß‰¡à¡’§«“¡‡ªìπæ‘…„π

æ≈“ ¡“  ·≈â«∂Ÿ°°”®—¥ÕÕ°®“°√à“ß°“¬∑“ßªí  “«–

‚¥¬‰´¬“‰π¥å ¡’ half life  —Èπª√–¡“≥ 1-2 ™—Ë«‚¡ß ®÷ß
‰¥â»÷°…“√–¥—∫ thiocyanate „πæ≈“ ¡“¢ÕßºŸâªÉ«¬«—π

‡°‘¥‡Àµÿ æ∫«à“Õ¬Ÿà„π√–¥—∫ Ÿß°«à“„π§πª°µ‘∑ÿ°√“¬‡™àπ°—π

´÷Ëß„π§πª√°µ‘∑—Ë«‰ª®–‰¥â√—∫ —¡º— ∑—Èß‰´¬“‰π¥å ·≈–

thiocyanate ®“°Õ“À“√ ¬“√—°…“‚√§ À√◊Õ®“°°“√ Ÿ∫

∫ÿÀ√’Ë(9) ∑”„Àâ¡’°“√„™â√–¥—∫‰´¬“‰π¥å„π‡≈◊Õ¥ ·≈– thio-

cyanate „πæ≈“ ¡“ ‡ªìπ¢âÕ¡Ÿ≈∫àß™’È°“√‰¥â√—∫·∫∫

‡√◊ÈÕ√—ß„πºŸâ Ÿ∫∫ÿÀ√’Ë¥â«¬  à«π„π«—π∑’ËÕÕ°‡°Á∫µ—«Õ¬à“ß À≈—ß

®“°∑’Ë‚√ßß“πªî¥∑”°“√·≈â« 5 «—π ·≈–‰¡à¡’°“√ªØ‘∫—µ‘

ß“π  ‚¥¬°“√‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥ æ≈“ ¡“ ªí  “«–¢Õß

ºŸâªØ‘∫—µ‘ß“π®”π«π 16 §π æ∫«à“„π‡≈◊Õ¥¢Õß∑ÿ°§π

µ√«®‰¡àæ∫‰´¬“‰π¥å ´÷Ëß„π 16 §π ¡’ 4 §π∑’Ë‡ªìπºŸâ-

ªÉ«¬„π«—π‡°‘¥‡Àµÿ¬—ßæ∫«à“√–¥—∫¢Õß thiocyanate „π
æ≈“ ¡“ ≈¥≈ß√âÕ¬≈– 20-30 ·≈–¡’ 1 §π∑’Ë≈¥≈ßÕ¬Ÿà

„π√–¥—∫ª°µ‘ · ¥ß„Àâ‡ÀÁπ«à“À≈—ß®“°‰¡à‰¥â√—∫°ä“´ HCN

Ú˘˘
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‡ªìπ‡«≈“ 5 «—π √à“ß°“¬ “¡“√∂‡ª≈’Ë¬π‰´¬“‰π¥å ‰ª‡ªìπ

thiocyanate „πæ≈“ ¡“ ·≈â«¢—∫ÕÕ°®“°√à“ß°“¬

∑“ßªí  “«– ®÷ß∑”„Àâ√–¥—∫ thiocyanate „πªí  “«–

¢ÕßºŸâªØ‘∫—µ‘ß“π®”π«π 14 §π  Ÿß°«à“√–¥—∫„π§πª°µ‘

§‘¥‡ªìπ√âÕ¬≈– 87

 ”À√—∫‡≈◊Õ¥¢ÕßºŸâ∑’ËÕ¬Ÿà√–À«à“ß°“√ªØ‘∫—µ‘ß“π·≈–

À≈—ß«—π‡°‘¥‡Àµÿ‡ªìπ‡«≈“ 1 ‡¥◊Õπ´÷Ëß‰¥â√—∫®“° ”π—°

√–∫“¥«‘∑¬“ ‡æ◊ËÕµ‘¥µ“¡·≈–‡ΩÑ“√–«—ß ÿ¢¿“æ¢Õß§π

ß“π„π‚√ßß“πÀ¡—°ÀπàÕ‰¡â¥Õß§√—Èßπ’È ®”π«π 7 §π æ∫

«à“¡’ 4 §π∑’Ë¡’‰´¬“‰π¥å Õ¬Ÿà„π√–¥—∫¢ÕßºŸâªØ‘∫—µ‘ß“π§◊Õ

¡’§à“Õ¬Ÿà„π™à«ß 0.3-1.9 µg/ml ·≈–¡’ 3 §π∑’Ë¡’√–¥—∫

‰´¬“‰π¥åµË”°«à“√–¥—∫ºŸâª√–°Õ∫Õ“™’æ§◊ÕπâÕ¬°«à“ 0.2µg/

ml ¥—ßπ—Èπ‡¡◊ËÕπ”¢âÕ¡Ÿ≈¡“‡ª√’¬∫‡∑’¬∫°—∫√–¥—∫‰´¬“‰π¥å
„π‡≈◊Õ¥¢ÕßºŸâªÉ«¬∑’Ëª√– ∫‡Àµÿ„π«—π‡°‘¥‡Àµÿ ∑’Ëæ∫«à“

§à“Õ¬Ÿà„π™à«ß 2.0-3.5 µg/ml ÷́Ëß‡ªìπ√–¥—∫∑’Ë∑”„Àâ‡°‘¥

Õ“°“√æ‘…√ÿπ·√ß ∑”„Àâ‡ÀÁπ∂÷ß§«“¡ —¡æ—π∏å√–À«à“ß
√–¥—∫‰´¬“‰π¥å„π‡≈◊Õ¥∑’Ë‡ªìπ internal dose °—∫Õ“°“√

æ‘…∑’Ë‡°‘¥¢÷Èπ
®“°°“√∑’ËºŸâ«‘®—¬‰¥â Õ∫∂“¡‡®â“¢Õß°‘®°“√„π«—π

ÕÕ°‡°Á∫µ—«Õ¬à“ß∂÷ß‡Àµÿ°“√≥å∑’Ë‡°‘¥¢÷Èπ ‰¥â¢âÕ¡Ÿ≈«à“‡§¬

‡°‘¥‡Àµÿ°“√≥å‡™àπ‡¥’¬«°—π¡“·≈â«∂÷ß 9 §√—Èß ·µà‰¡à
√ÿπ·√ß‡∑à“°—∫°“√‡°‘¥‡Àµÿ°“√≥å§√—Èßπ’È ·≈–¬—ß‰¡à‡§¬¡’ºŸâ

‡ ’¬™’«‘µ · ¥ß„Àâ‡ÀÁπ«à“ HCN ÷́Ëß‡ªìπ°ä“´æ‘…∑’Ë‡°‘¥

®“°¢∫«π°“√À¡—°ÀπàÕ‰¡â¥Õß ∑”„ÀâºŸâªØ‘∫—µ‘ß“πÀ“¬„®
‡Õ“°ä“´æ‘…‡¢â“ Ÿà√à“ß°“¬ ª√–°Õ∫°—∫√–∫∫°“√√–∫“¬

Õ“°“»„π∫√‘‡«≥‚√ßß“π‰¡à¥’æÕ ∑”„Àâª√‘¡“≥ÕÕ° ‘́‡®π

‰¡à‡æ’¬ßæÕ ‡ª√’¬∫‡∑’¬∫°—∫ ∂“π°“√≥å°“√∫“¥‡®Á∫
·≈–‡ ’¬™’«‘µ®“°°“√∑”ß“π„π∑’ËÕ—∫Õ“°“»¢Õßª√–‡∑»

‰∑¬ ∑’Ë ”π—°√–∫“¥«‘∑¬“√«∫√«¡¢âÕ¡Ÿ≈√–À«à“ßªï 2546-

2549 æ∫«à“¡’ºŸâªÉ«¬∑—Èß ‘Èπ 34 √“¬ ‡ ’¬™’«‘µ 24 √“¬
‡ªìπ‡Àµÿ°“√≥å∑’Ë‡°‘¥¢÷Èπ 7 §√—Èß „π‚√ßß“πº≈‘µ‡¡Á¥æ≈“ µ‘°

øÕ°Àπ—ß º≈‘µ‡ âπ„¬ Õ“À“√ —µ«å ø“√å¡À¡Ÿ ‚√ß ’¢â“«

·≈–∑’Ë‡°‘¥πÕ°‚√ßß“π®“°°“√≈ß‰ª∑”§«“¡ –Õ“¥

·≈–µ√«®‡™Á§ªíö¡ Ÿ∫πÈ”∑’Ë°âπ∫àÕ≈÷° 10 ‡¡µ√ ∫√‘‡«≥∑ÿàß

π“·≈–‡ ’¬™’«‘µ®“°°“√¢“¥Õ“°“»À“¬„®(10) ¥—ßπ—Èπ®÷ß

§«√„Àâ¡’¡“µ√°“√§«∫§ÿ¡‚√§‚¥¬„Àâ®—ßÀ«—¥∑’Ë¡’°‘®°“√

‚√ßß“πÀ¡—°ÀπàÕ‰¡â¥ÕßÀ√◊Õ‚√ßß“πÕ◊Ëπ∑’Ë¡’‚Õ°“ ‰¥â√—∫

 —¡º—  Ÿ¥¥¡ “√‡§¡’À√◊Õ°ä“´æ‘…Õ◊Ëπ ‡™àπ °ä“´‰Œ‚¥√‡®π-

‰¥´—≈‰ø¥å °ä“´§“√å∫Õπ‰¥ÕÕ°‰´¥å  °ä“´·Õ¡‚¡‡π’¬ ·≈–

Õ◊Ëπ Ê ́ ÷Ëß‡ªìπº≈®“°ªØ‘°‘√‘¬“À¡—° ∑”„Àâ¢“¥Õ“°“»À“¬„®

‚¥¬°“√‡µ◊ÕπºŸâª√–°Õ∫°“√∂÷ß§«“¡‡ ’Ë¬ß∑’ËÕ“®‰¥â√—∫

®“°°“√ª√–°Õ∫Õ“™’æ  ·≈–„Àâ§«“¡√Ÿâ·°à§πß“π∂÷ßæ‘…

¿—¬∑’ËÕ“®®–‡°‘¥¢÷Èπ„π√–À«à“ß°“√ªØ‘∫—µ‘ß“π πÕ°®“°π’È

 ‘Ëß·«¥≈âÕ¡„π∫√‘‡«≥‚√ßß“πµâÕß¡’√–∫∫°“√√–∫“¬

Õ“°“»∑’Ë¥’ „π°“√∑”„Àâ¿“¬„π∫√‘‡«≥‚√ßß“π ¡’Õ“°“»

∂à“¬‡∑‰¥â‡ªìπÕ¬à“ß¥’ ‡æ◊ËÕ§«“¡ª≈Õ¥¿—¬ µàÕ ÿ¢¿“æ

¢ÕßºŸâªØ‘∫—µ‘ß“π„π‚√ßß“π

 √ÿª

®“°°“√µ√«®«‘‡§√“–Àå‡≈◊Õ¥·≈–æ≈“ ¡“¢ÕßºŸâ-

ªÉ«¬ª√– ∫‡Àµÿ ¡’Õ“°“√À¡¥ µ‘„π‚√ßß“πÀ¡—°ÀπàÕ‰¡â
¥Õß æ∫«à“ºŸâªÉ«¬∑ÿ°√“¬¡’‰´¬“‰π¥å„π√–¥—∫∑’Ë∑”„Àâ‡°‘¥

Õ“°“√æ‘…√ÿπ·√ß ·≈–√–¥—∫ thiocyaniate  Ÿß°«à“

√–¥—∫„π§πª°µ‘ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫µ—«Õ¬à“ß∑’Ë‰¥âÕÕ°
‡°Á∫„π«—π∑’Ë ‚√ßß“πªî¥∑”°“√À≈—ß‡°‘¥‡Àµÿ°“√≥å 5 «—π

·≈–‰¡à¡’°“√ªØ‘∫—µ‘ß“π´÷Ëß‰¡à‰¥â√—∫ —¡º— °ä“´ HCN ‚¥¬

¡’µ—«Õ¬à“ß‡ªìπ¢ÕßºŸâªÉ«¬∑’Ëª√– ∫‡Àµÿ 4 √“¬ æ∫«à“∑ÿ°
µ—«Õ¬à“ßµ√«®æ∫‰´¬“‰π¥å < 0.2 µg/ml ·≈– thiocy-

anate ≈¥≈ß√âÕ¬≈– 20-30 ·≈–¡’ 1 √“¬∑’Ë¡’ thiocyan-

ate µË”°«à“√–¥—∫„π§πª°µ‘  à«π„πµ—«Õ¬à“ß‡≈◊Õ¥¢ÕßºŸâ
∑’Ë¢≥–ªØ‘∫—µ‘ß“π À≈—ß®“°‡°‘¥‡Àµÿ‡ªìπ‡«≈“ 1 ‡¥◊Õπ æ∫

‰´¬“‰π¥å„πª√‘¡“≥∑’ËÕ¬Ÿà„π‡°≥±å√–¥—∫ª≈Õ¥¿—¬¢ÕßºŸâ

ª√–°Õ∫Õ“™’æ ¥—ßπ—ÈπÕ“® √ÿª«à“ºŸâªÉ«¬∑’Ëª√– ∫‡Àµÿ„π

‡Àµÿ°“√≥å¥—ß°≈à“« ‡°‘¥®“°„π√à“ß°“¬¡’ª√‘¡“≥‰´¬“‰π¥å

„π√–¥—∫∑’Ë∑”„Àâ‡°‘¥Õ“°“√æ‘…√ÿπ·√ß ®÷ß§«√¡’°“√‡µ◊Õπ

ºŸâª√–°Õ∫°“√∂÷ß§«“¡‡ ’Ë¬ßµàÕ ÿ¢¿“æ∑’ËÕ“®‰¥â√—∫„π

‚√ßß“πÀ¡—°ÀπàÕ‰¡â¥Õß

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ π“¬·æ∑¬å‰æ®‘µ√å «√“™‘µ Õ∏‘∫¥’°√¡



§«“¡‡ ’Ë¬ßµàÕ ÿ¢¿“æ„π‚√ßß“πÀ¡—°ÀπàÕ‰¡â¥Õß

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÒ ªï∑’Ë Ò˜ ©∫—∫∑’Ë Ú

«‘∑¬“»“ µ√å°“√·æ∑¬å π“ß®ÿ√’¿√≥å ∫ÿ≥¬«ß»å«‘‚√®πå

ºŸâÕ”π«¬°“√ ”π—°§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√

π“¬·æ∑¬å∫ÿ≠‡√’¬ß ™Ÿ™—¬· ß√—µπå π“¬·æ∑¬å “∏“√≥ ÿ¢

®—ßÀ«—¥√“™∫ÿ√’ ·≈–π“¬·æ∑¬å ÿ√‘¬– §ŸÀ–√—µπå π“¬·æ∑¬å

9 ¥â“π‡«™°√√¡ªÑÕß°—π ∑’Ë°√ÿ≥“„Àâ§”·π–π”·≈–

ª√– “π§«“¡√à«¡¡◊Õ„π°“√‡°Á∫µ—«Õ¬à“ß ‡®â“Àπâ“∑’Ë„π

æ◊Èπ∑’Ë®“° ”π—°ß“π “∏“√≥ ÿ¢®—ßÀ«—¥√“™∫ÿ√’ ‚√ß-

æ¬“∫“≈√“™∫ÿ√’ §ÿ≥≈—¥¥“«—≈¬å  ‚√®πæ√√≥∑‘æ¬å §ÿ≥

 ÿ«√√≥’ ∏’√¿“æ∏√√¡°ÿ≈  §ÿ≥¥«ß¥“« «ß»å ¡¡“µ√å

ºŸâ√à«¡‡°Á∫µ—«Õ¬à“ß
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According to a report of the disease control group, Ratchaburi Provincial Health Office, 8
victims, resulting in 2 fatal cases were reported  in the incident in bamboo shoot fermentation fac-
tory on July 21, 2007.  It was most likely that they were exposed to hydrogen cyanide when they
went down into fermentation tank.  In an attempt to assess cyanide exposure, 69 biospecimens were
analysed in order to identify cyanide and thiocyanate in blood plasma and urine by the toxicology
laboratory, National Institute of Health, Department of Medical Sciences.  The results showed that
all blood samples drawn from 7 patients on the first day of exposure showed cyanide concentrations
in the range of 2.0-3.5 µg/ml which were considered severe cyanide poisoning level.  Also plasma
thiocyanate were found in higher than normal level.  After the lapse of  5 days, all additional 16
collected blood samples showed cyanide concentrations of less than 0.2 µg/ml; thiocyanate in plasma
of 4 patients also decreased 20-30 percent and one even returned to normal.  Within a month, exami-
nation of cyanide levels in blood of 7 workers showed the range of < 0.2-1.9 µg/ml or to be within
a safe occupational limit.  The results confirmed workplace exposure to hydrogen cyanide, which is
highly active and a powerful toxic agent.

Key words: blood cyanide, plasma  thiocyanate, hydrogen cyanide, fermented bamboo shoot factory


