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Nitrate and Nitrite Contents in Chinese Leafy Cabbage,
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Abstract

The study of nitrates and nitrites in Chinese Leafy Cabbage (CLC), Chinese Water Convolvulus
(CWC), Chinese Kale (stem type; CKS) and Chinese Kale (leafy type; CKL) treated chemical fertilizer
as recommended dose and non-treated fertilizer were conducted between May - September, 2006.
Stems, petioles and leaves of the vegetables were analyzed by using spectrophotometric method.
The results were found that nitrate contents in whole plants were higher than nitrites. Nitrate contents
in vegetables treated fertilizer were significantly more than that in non-treated fertilizer vegetables but
nitrite contents were contrast. Nitrate in CLC was highest as 5,249+638 mg./kg. and was higher than
nitrate in CKL, CKS and CWC as 4,664+695, 4,449+537 and 3,876+560 mg./kg., respectively.
Nitrate difference in CKL and CKS were not significant. Nitrite in CKS was highest as 3.69+1.44 mg./
kg. and higher than CWC, CLC and CKL which were 3.27+1.49, 2.23+0.83 and1.90+0.95 mg./kg.,
respectively.

Nitrates and nitrites in stem and petiole of CLC, CWC, CKS and CKL were significant higher
than that in leaves, but nitrites in leaves of CLC, CKS and CKL were not significant difference in stem
and petiole. Nitrites in CWC stem and petiole were lower than that in leaves and have not significance.
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∫∑§—¥¬àÕ

°“√»÷°…“ª√‘¡“≥‰π‡µ√µ·≈–‰π‰µ√µå„πº—°°«“ßµÿâß º—°∫ÿâß®’π §–πâ“µâπ ·≈–§–πâ“„∫ ∑’Ëª≈Ÿ°‚¥¬„ àªÿÜ¬
‡§¡’µ“¡Õ—µ√“§”·π–π” ·≈–‰¡à„ àªÿÜ¬ ´÷Ëßª≈Ÿ°„π√–À«à“ß‡¥◊Õπæƒ…¿“§¡∂÷ß°—π¬“¬π 2549 µ√«®«‘‡§√“–Àåª√‘¡“≥
‰π‡µ√µ·≈–‰π‰µ√µå®“°∑—Èßµâπ ‡©æ“–µâπÀ√◊Õ°â“π„∫ ·≈–‡©æ“–„∫ ‚¥¬«‘∏’ ‡ª§‚∑√‚ø‚∑‡¡∑√‘° º≈°“√»÷°…“®“°
∑—Èßµâπ¢Õßº—°∑ÿ°™π‘¥„π∑ÿ°°“√∑¥≈Õß¡’ª√‘¡“≥‰π‡µ√µ Ÿß°«à“ª√‘¡“≥‰π‰µ√µå¡“° ·≈–º—°∑’Ëª≈Ÿ°‚¥¬„ àªÿÜ¬¡’
ª√‘¡“≥‰π‡µ√µ Ÿß°«à“º—°∑’Ë‰¡à„ àªÿÜ¬ ·µà¡’ª√‘¡“≥‰π‰µ√µåµË”°«à“ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ª√‘¡“≥‰π‡µ√µ„πº—°·µà≈–™π‘¥∑’Ë„ àªÿÜ¬
æ∫«à“º—°°«“ßµÿâß ¡’ª√‘¡“≥‰π‡µ√µ‡©≈’Ë¬ Ÿß ÿ¥§◊Õ 5,249+638 ¡°./°°. ·≈–·µ°µà“ß®“°º—°™π‘¥Õ◊ËπÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ √Õß≈ß¡“§◊Õ§–πâ“„∫ §–πâ“µâπ ·≈–º—°∫ÿâß®’π §◊Õ 4,664+695, 4,449+537 ·≈– 3,876+560 ¡°./°°.
µ“¡≈”¥—∫ ‚¥¬º—°∫ÿâß®’π¡’ª√‘¡“≥‰π‡µ√µµË”°«à“º—°™π‘¥Õ◊ËπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘  à«π§–πâ“µâπ·≈–§–πâ“„∫¡’
ª√‘¡“≥‰π‡µ√µ·µ°µà“ß°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ª√‘¡“≥‰π‰µ√µåæ∫ Ÿß ÿ¥„π§–πâ“µâπ§◊Õ 3.69+1.44 ¡°./°°.
√Õß≈ß¡“§◊Õ º—°∫ÿâß °«“ßµÿâß ·≈–§–πâ“„∫ ‡©≈’Ë¬ 3.27+1.49, 2.23+0.83 ·≈– 1.90+0.95 ¡°./°°. µ“¡≈”¥—∫

ª√‘¡“≥‰π‡µ√µ·≈–‰π‰µ√µå‡©æ“– à«πµâπÀ√◊Õ°â“π„∫ ·≈–‡©æ“– à«π„∫¢Õßº—°·µà≈–™π‘¥ æ∫«à“ à«π
≈”µâπÀ√◊Õ°â“π„∫¡’ª√‘¡“≥‰π‡µ√µ Ÿß°«à“ à«π„∫Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ¢≥–∑’Ëª√‘¡“≥‰π‰µ√µåµË”°«à“Õ¬à“ß‰¡à¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ ¬°‡«âπ„π„∫º—°∫ÿâß®–µË”°«à“Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

§” ”§—≠: ‰π‡µ√µ ‰π‰µ√µå º—°°«“ßµÿâß º—°∫ÿâß®’π º—°§–πâ“

∫∑π”

º—°‡ªìπæ◊™∑’Ë¡’°“√ – ¡‰π‡µ√µ„πª√‘¡“≥
§àÕπ¢â“ß Ÿß Õ“®‡ªìπ‡æ√“–‡ªìπæ◊™Õ“¬ÿ —Èπ·≈–„π°“√
‡®√‘≠‡µ‘∫‚µµâÕß°“√ªÿÜ¬‰π‚µ√‡®π„πª√‘¡“≥¡“°
‡æ◊ËÕ √â“ß§«“¡‡®√‘≠‡µ‘∫‚µ∑’Ë√«¥‡√Á«À√◊Õ„Àâµâπ·≈–„∫ÕàÕπ
¡’§«“¡°√Õ∫ √«¡∑—Èß¡’‡¬◊ËÕ„¬πâÕ¬ ‚¥¬‡©æ“–º—°∑’Ëª≈Ÿ°
‡æ◊ËÕ√—∫ª√–∑“πµâπ·≈–„∫ ¥—ßπ—Èπ‡¡◊ËÕª≈Ÿ°º—°æ«°π’È
®÷ ßµâÕß„ÀâªÿÜ¬∑’Ë¡’ ‰π‚µ√‡®π„πª√‘¡“≥¡“° ( ¡¿æ,
2537) ∑—Èßπ’Èæ◊™®– √â“ß‡Õπ‰´¡å ‚ª√µ’π °√¥π‘«§≈’Õ‘°
·≈–§≈Õ‚√øî≈≈å ‚¥¬„™â‰π‡µ√µ‡ªìπ·À≈àß‰π‚µ√‡®π
À“°æ◊™‰¥â√—∫‰π‚µ√‡®π‰¡à‡æ’¬ßæÕ æ◊™®–‡®√‘≠‡µ‘∫‚µ™â“
·§√–·°√π „∫‡ªìπ ’‡À≈◊Õß‚¥¬‡©æ“–„∫·°à®–‡ÀÁπ ’
‡À≈◊Õß™—¥‡®π ‡π◊ËÕß®“°¡’°“√‡§≈◊ËÕπ¬â“¬‰π‚µ√‡®π®“°
„∫·°à‰ª¬—ß à«πµà“ßÊ ∑’ËÕàÕπ°«à“ °“√ª≈Ÿ°º—°‚¥¬∑—Ë«‰ª¡’
°“√„ àªÿÜ¬‡§¡’„πª√‘¡“≥¡“° ´÷Ëß∑”„Àâ‰¥âº≈º≈‘µ Ÿß·≈–
¡’§ÿ≥¿“æµ“¡∑’ËµâÕß°“√ ·µàªÿÜ¬¥—ß°≈à“«∑”„Àâª√‘¡“≥
‰π‡µ√µ·≈–‰π‰µ√µå„πº—° Ÿß ‡π◊ËÕß®“°ªÿÜ¬‰π‚µ√‡®π

‡ªìπªí®®—¬À≈—°∑’Ë™à«¬‡√àß„Àâ‡°‘¥°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™
‚¥¬æ◊™ à«π„À≠à„™â‰π‚µ√‡®π„π√Ÿª¢Õß “√≈–≈“¬‰π‡µ√µ
(NO

3
-) ·≈–·Õ¡‚¡‡π’¬¡ (NH

4
+) ‡æ◊ËÕ √â“ßÕß§å

ª√–°Õ∫∑“ßÕ‘π∑√’¬å  à«π∑’Ë‡À≈◊Õ®“°°“√π”‰ª„™â √â“ß
Õß§åª√–°Õ∫¥—ß°≈à“«®–¬—ß§ßÕ¬Ÿà„π√Ÿª‰π‡µ√µ‰ÕÕÕπ
·≈– – ¡Õ¬Ÿà„π‡´≈≈å¢Õßæ◊™ (King et al., 1993)
‡¡◊ËÕæ◊™¥Ÿ¥‰π‡µ√µ‰ª®“°¥‘π„πÕ—µ√“∑’Ë‡√Á«°«à“°“√„™â
‰π‡µ√µ¢Õßæ◊™·≈â«®–∑”„Àâ¡’°“√ – ¡‰π‡µ√µ·≈–
‰π‰µ√µå„π‡π◊ÈÕ‡¬◊ËÕæ◊™ («ß®—π∑√å, 2535) ‡¡◊ËÕ¡πÿ…¬å
À√◊Õ —µ«å∫√‘‚¿§‡¢â“‰ª∑”„Àâ‰¥â√—∫‰π‡µ√µ·≈–‰π‰µ√µå∑’Ë
µ°§â“ß„πæ◊™π—Èπ ÷́ËßÕ“®¡’º≈°√–∑∫‚¥¬µ√ß·≈–‚¥¬
ÕâÕ¡µàÕ ÿ¢¿“æ ‚¥¬µ√ß§◊Õ‰π‰µ√µå°àÕ„Àâ‡°‘¥Õ“°“√
‡¡∑Œ’‚¡‚°≈∫‘π‘‡¡’¬ (methemoglobinemia) ∑”„Àâ‡´≈≈å
·≈–‡π◊ÈÕ‡¬◊ËÕ¢“¥ÕÕ° ‘́‡®π Õ“°“√· ¥ß§◊Õª«¥»’√…–
§≈◊Ëπ‰ â Õ“‡®’¬π °√≥’√ÿπ·√ß§◊Õµ—«‡¢’¬«‡π◊ËÕß®“°¢“¥
ÕÕ° ‘́‡®π (cyanosis) ´÷ËßÕ“®∂÷ßµ“¬‰¥â „π‡¥Á°∑“√°∑’Ë
¡’‡¡∑Œ’‚¡‚°≈∫‘π¡“°°«à“ 60% ¢Õßª√‘¡“≥Œ’‚¡‚°≈∫‘π
∑—ÈßÀ¡¥„π‡≈◊Õ¥¡’‚Õ°“ ‡ ’¬™’«‘µ‰¥â¡“° (Hill, 1999)
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‚¥¬‡¥Á°®–¡’§«“¡‰«·≈–¡’‚Õ°“ ‡ ’¬™’«‘µ®“°Õ“°“√
‡¡∑Œ’‚¡‚°≈∫‘π‘‡¡’¬¡“°°«à“ºŸâ „À≠à Õ—πµ√“¬‚¥¬∑“ß
ÕâÕ¡§◊Õ‰π‰µ√µå¡’»—°¬¿“æ„π°“√°àÕ„Àâ‡°‘¥¡–‡√Áß
‚¥¬‰π‰µ√µå®–∑”ªØ‘°‘√‘¬“°—∫‡Õ¡’π (amine) ‡°‘¥‡ªìπ
 “√ª√–°Õ∫‰π‚µ√´“¡’π (nitrosamine) ·≈–‰π‚µ√-
´“‰¡¥å (nitrosamides) ÷́Ëß‡ªìπ “√°àÕ¡–‡√Áß„π —µ«å
∑¥≈ÕßÀ≈“¬™π‘¥ ·≈–¡’·π«‚πâ¡«à“‡ªìπ “√°àÕ„Àâ‡°‘¥
¡–‡√Áß„π¡πÿ…¬å‰¥â‡™àπ°—π (Follett et al., 1991;
Leoppsky and Micheda, 1994) ¥—ßπ—ÈπÀ≈“¬ª√–‡∑»
„π¬ÿ‚√ª®÷ß°”Àπ¥ª√‘¡“≥‰π‡µ√µ∑’Ëπ”¡“∫√‘‚¿§‚¥¬
ª≈Õ¥¿—¬„πº—°ª«¬‡≈âß (spinach) ‚¥¬º—°ª«¬‡≈âß∑’Ë
‡°Á∫‡°’Ë¬«„π™à«ß‡¥◊Õπ‡¡…“¬π-µÿ≈“§¡ ‰¡à‡°‘π 2,500 ¡¡./
°°.¢ÕßπÈ”Àπ—° ¥ ‡°Á∫‡°’Ë¬«„π‡¥◊Õπæƒ»®‘°“¬π- ¡’π“§¡
‰¡à‡°‘π 3,000 ¡¡./°°.¢ÕßπÈ”Àπ—° ¥ º—°°“¥ÀÕ¡
(letluce) ∑’Ëª≈Ÿ°°≈“ß·®âß (open air) ´÷Ëß‡°Á∫‡°’Ë¬«„π
‡¥◊Õπ‡¡…“¬π-°—π¬“¬π ‰¡à‡°‘π 2,500 ¡°./°°.¢Õß
πÈ”Àπ—° ¥‡°Á∫‡°’Ë¬«„π‡¥◊Õπµÿ≈“§¡ - ¡’π“§¡‰¡à‡°‘π
4,000 ¡°./°°.¢ÕßπÈ”Àπ—° ¥ (European Commission,
2002)

ª√‘¡“≥‰π‡µ√µ·≈–‰π‰µ√µå„πæ◊™µâÕß¡’ª√‘¡“≥
„π√–¥—∫∑’Ëª≈Õ¥¿—¬ ‡π◊ËÕß®“°∑”„Àâ‡°‘¥º≈°√–∑∫µàÕ
 ÿ¢¿“æ¢Õß¡πÿ…¬å (Eichholzer and Gutzwiller, 1998)
¥—ßπ—Èπ®÷ß¡’°“√»÷°…“∂÷ßªí®®—¬∑’Ë‡ªìπµ—«§«∫§ÿ¡ª√‘¡“≥°“√
 – ¡¢Õß “√¥—ß°≈à“«„πæ◊™ ‚¥¬ª√‘¡“≥°“√ – ¡®–
¢÷Èπ°—∫™π‘¥¢Õßæ◊™  ¿“æ·«¥≈âÕ¡ ·≈–«‘∏’°“√‡æ“–ª≈Ÿ°
(European Commission, 1997) ªí®®—¬∑’Ë àß‡ √‘¡„Àâ¡’
°“√ – ¡‰π‡µ√µ Ÿß„πæ◊™§◊Õ¡’ª√‘¡“≥§«“¡‡¢â¡¢Õß
· ßπâÕ¬ Õÿ≥À¿Ÿ¡‘ Ÿß °“√ª≈Ÿ°„πƒ¥ŸÀπ“« °“√‡æ“–ª≈Ÿ°
„π‚√ß‡√◊Õπ ·≈–¥‘π∑’Ë¡’ª√‘¡“≥‰π‡µ√µ – ¡Õ¬Ÿà Ÿß
(Joji, 1999) «—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬„π§√—Èßπ’È§◊Õ
»÷°…“°“√ – ¡¢Õßª√‘¡“≥‰π‡µ√µ ·≈–‰π‰µ√µå „πº—°
°«“ßµÿâß º—°∫ÿâß®’π ·≈–º—°§–πâ“ (∑—Èß™π‘¥µâπ·≈–„∫)
´÷Ëß¡’·π«‚πâ¡°“√ – ¡„πª√‘¡“≥§àÕπ¢â“ß Ÿß·≈–‡ªìπ
æ◊™∑’Ëπ‘¬¡ª≈Ÿ°‡æ◊ËÕ°“√∫√‘‚¿§ à«π„∫ °â“π„∫ ·≈–≈”µâπ
‡ªìπÕ“À“√ ‚¥¬»÷°…“°“√ – ¡ª√‘¡“≥‰π‡µ√µ·≈–
‰π‰µ√µå®“°∑—Èßµâπ ‡©æ“– à«πµâπÀ√◊Õ°â“π„∫ ·≈–‡©æ“–„∫

‡æ◊ËÕ∑√“∫«à“º—°·µà≈–™π‘¥¥—ß°≈à“«‡¡◊ËÕª≈Ÿ°‚¥¬„ àªÿÜ¬
µ“¡Õ—µ√“∑’Ë·π–π”®–¡’ª√‘¡“≥‰π‡µ√µ·≈–‰π‰µ√µå
„π√–¥—∫∑’Ë Ÿß°«à“¡“µ√∞“π§«“¡ª≈Õ¥¿—¬À√◊Õ‰¡à ·≈–
º—°·µà≈–™π‘¥¡’°“√ – ¡‰π‡µ√µÀ√◊Õ‰π‰µ√µå·µ°µà“ß°—π
À√◊Õ‰¡à √«¡∑—Èß°“√ – ¡‰π‡µ√µ·≈–‰π‰µ√µå„π≈”µâπ
·≈–„∫·µ°µà“ß°—πÀ√◊Õ‰¡à ´÷Ëß‡ªìπ·π«∑“ß„ÀâºŸâ∫√‘‚¿§
 “¡“√∂æ‘®“√≥“‚Õ°“ ‡ ’Ë¬ß®“°Õ—πµ√“¬∑’ËÕ“®‡°‘¥®“°
°“√∫√‘‚¿§º—°·µà≈–™π‘¥·≈–·µà≈– à«π «à“¡’‰π‡µ√µ
·≈–‰π‰µ√µå„πª√‘¡“≥ Ÿß‡æ’¬ß„¥·≈–Õ¬Ÿà „π√–¥—∫∑’Ë
ª≈Õ¥¿—¬À√◊Õ‰¡à

«‘∏’°“√»÷°…“

1. °“√ª≈Ÿ°º—° ·≈–°“√‡°Á∫µ—«Õ¬à“ß
«“ß·ºπ°“√∑¥≈Õß·∫∫ RCBD (Randomized

Complete Block Design) ‚¥¬ª≈Ÿ° ≈—∫√–À«à“ßº—°
°«“ßµÿâß º—°∫ÿâß®’π §–πâ“µâπ ·≈–§–πâ“„∫ „π·ª≈ß¢π“¥
1.3x3 ‡¡µ√ ª≈Ÿ° 3 È́” ·µà≈–·ª≈ß¡’ ‘Ëß·«¥≈âÕ¡·≈–
«‘∏’°“√ª≈Ÿ°‡À¡◊Õπ°—π∑ÿ°ª√–°“√ ‚¥¬„π¢—ÈπµÕπ°“√‡µ√’¬¡
·ª≈ß®–„ àªÿÜ¬ Ÿµ√ 15-15-15 Õ—µ√“ 50 °‘‚≈°√—¡/‰√à
√–À«à“ß°“√ª≈Ÿ°®–„ àªÿÜ¬‡¡◊ËÕº—°Õ“¬ÿ‰¥â 2  —ª¥“Àå
‚¥¬„ àªÿÜ¬¬Ÿ‡√’¬ (16-0-0) Õ—µ√“ 30 °‘‚≈°√—¡/‰√à ·≈–
∑ÿ°Ê  —ª¥“Àå ‚¥¬·ª≈ß§«∫§ÿ¡ (Control) ·≈–·ª≈ß∑’Ë
„ àªÿÜ¬‡°Á∫‡°’Ë¬«º—° 3 §√—Èß„π‡¥◊Õπæƒ…¿“§¡∂÷ß°—π¬“¬π
2549 µ“¡Õ“¬ÿ°“√‡°Á∫‡°’Ë¬«º—°·µà≈–™π‘¥§◊Õ º—°°«“ßµÿâß
30 «—π º—°∫ÿâß®’π 25 «—π ·≈–§–πâ“ 45 «—π ‡°Á∫º—°
·µà≈–™π‘¥·µà≈–·ª≈ß¡“ 1 °‘‚≈°√—¡ «‘‡§√“–ÀåÀ“ª√‘¡“≥
‰π‡µ√µ·≈–‰π‰µ√µå„πº—°∑—Èßµâπ ·¬° à«π¢ÕßµâπÀ√◊Õ
°â“π„∫ ·≈– à«π¢Õß„∫ ‚¥¬«‘∏’ ‡ª§‚∑√‚ø‚∑‡¡∑√‘°
(spectrophotometric method)
2. °“√ °—¥·≈–µ√«®«‘‡§√“–Àåª√‘¡“≥‰π‡µ√µ
·≈–‰π‰µ√µå

2.1  °—¥‰π‡µ√µ·≈–‰π‰µ√µå®“°º—° µ“¡«‘∏’
∑’Ë¥—¥·ª≈ß®“° AOAC (1995) ‚¥¬™—Ëßº—°∑’ËÀ—Ëπ‡ªìπ
™‘Èπ‡≈Á°Ê ®”π«π 10 °√—¡ ªíòπ√«¡°—∫πÈ” 200 ¡‘≈≈‘≈‘µ√
·≈â«π”‰ªµâ¡∫π water bath ∑’ËÕÿ≥À¿Ÿ¡‘ 80 ÌC π“π
2 ™—Ë«‚¡ß π”¡“°√Õß‡æ◊ËÕ·¬°‡»…º—°ÕÕ° ª√—∫ª√‘¡“µ√
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„Àâ§√∫ 200 ¡‘≈≈‘≈‘µ√ ·≈â«°√Õß¥â«¬°√–¥“…°√Õß
(Whatman) ‡∫Õ√å 42

2.2 «‘‡§√“–Àåª√‘¡“≥‰π‡µ√µ‚¥¬æ—≤π“ ’ “√
 °—¥®“°º—°¥â«¬  “√≈–≈“¬ salicylic acid „π H

2
SO

4

(conc.) ·≈– 4N NaOH ·≈â«π”‰ª«—¥§à“¥Ÿ¥°≈◊π· ß
¥â«¬‡§√◊ËÕß«—¥§à“¥Ÿ¥°≈◊π· ß (spectrophotometer)
∑’Ë§«“¡¬“«§≈◊Ëπ 410 π“‚π‡¡µ√ «‘‡§√“–Àåª√‘¡“≥‰π‰µ√µå
‚¥¬æ—≤π“ ’ “√ °—¥®“°º—°¥â«¬  “√≈–≈“¬ N-1-
naphthyl ethylene diamine dihydrochloride ·≈–
 “√≈–≈“¬ sulfanilamide ·≈â«π”‰ª«—¥§à“¥Ÿ¥°≈◊π· ß
∑’Ë§«“¡¬“«§≈◊Ëπ 520 π“‚π‡¡µ√

2.3 «‘‡§√“–ÀåÀ“§«“¡·ª√ª√«π∑“ß ∂‘µ‘
·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß√–À«à“ß°≈ÿà¡∑¥≈Õß µ“¡
«‘∏’ Duncanûs Multiple Rang Test (DMRT) ‚¥¬„™â
‚ª√·°√¡ SAS

º≈°“√»÷°…“

®“°°“√»÷°…“ª√‘¡“≥‰π‡µ√µ·≈–‰π‰µ√µå®“°
º—°∑—Èßµâπ¢Õßº—°°«“ßµÿâß º—°∫ÿâß®’π §–πâ“µâπ ·≈–
§–πâ“„∫ ∑’Ëª≈Ÿ°‚¥¬„ àªÿÜ¬ ·≈–∑’Ë‰¡à„ àªÿÜ¬ ÷́Ëßª≈Ÿ°‡¥◊Õπ
æƒ…¿“§¡∂÷ß°—π¬“¬π æ∫«à“„π∑ÿ°°“√∑¥≈Õß¡’ª√‘¡“≥
‰πµ√µ Ÿß°«à“ª√‘¡“≥‰π‰µ√µå¡“° ·≈–º—°∑’Ëª≈Ÿ°‚¥¬
„ àªÿÜ¬¡’ª√‘¡“≥‰π‡µ√µ Ÿß°«à“º—°∑’Ëª≈Ÿ°‚¥¬‰¡à„ àªÿÜ¬
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·µà¡’ª√‘¡“≥‰π‰µ√µåµË”°«à“
(Fig. 1) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ª√‘¡“≥‰π‡µ√µ·≈–‰π‰µ√µå
„πº—°·µà≈–™π‘¥∑’Ëª≈Ÿ°‚¥¬„ àªÿÜ¬ æ∫«à“º—°°«“ßµÿâß

¡’ª√‘¡“≥‰π‡µ√µ‡©≈’Ë¬ Ÿß ÿ¥§◊Õ 5,249+638 ¡°./°°.
√Õß≈ß¡“§◊Õ§–πâ“„∫ §–πâ“µâπ ·≈–º—°∫ÿâß®’π §◊Õ
4,664+695, 4,449+537 ·≈– 3,876+560 ¡°./°°.
µ“¡≈”¥—∫ ‚¥¬§–πâ“µâπ·≈–§–πâ“„∫¡’ª√‘¡“≥‰π‡µ√µ
‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘  à«πª√‘¡“≥‰π‡µ√µ„πº—°·µà≈–
™π‘¥∑’Ëª≈Ÿ°‚¥¬‰¡à„ àªÿÜ¬ º—°°«“ßµÿâß¡’ª√‘¡“≥‰π‡µ√µ
‡©≈’Ë¬ Ÿß ÿ¥§◊Õ 3,560+730 ¡°./°°. √Õß≈ß¡“§◊Õ
§–πâ“„∫ §–πâ“µâπ ·≈–º—°∫ÿâß®’π ‡∑à“°—∫ 3,461+434,
2,771+458 ·≈– 2,758+315 ¡°./°°. µ“¡≈”¥—∫
¢≥–∑’Ë „π§–πâ“µâπ∑’Ëª≈Ÿ°‚¥¬„ àªÿÜ¬¡’ª√‘¡“≥‰π‰µ√µå
‡©≈’Ë¬ Ÿß ÿ¥§◊Õ 3.69+1.44 ¡°./°°. √Õß≈ß¡“§◊Õ
º—°∫ÿâß®’π °«“ßµÿâß ·≈–§–πâ“„∫ ‡∑à“°—∫ 3.27+1.49,
2.23+0.83 ·≈– 1.90+0.95 ¡°./°°. µ“¡≈”¥—∫
 à«πª√‘¡“≥‰π‰µ√µå„πº—°·µà≈–™π‘¥∑’Ëª≈Ÿ°‚¥¬‰¡à„ àªÿÜ¬
§–πâ“µâπ¡’ª√‘¡“≥‰π‰µ√µå‡©≈’Ë¬ Ÿß ÿ¥§◊Õ 6.15+2.25
¡°./°°. √Õß≈ß¡“§◊Õ º—°∫ÿâß®’π §–πâ“„∫ ·≈–°«“ßµÿâß
§◊Õ 4.50+1.78, 3.41+2.00 ·≈– 2.70+0.77 ¡°./°°.
µ“¡≈”¥—∫ (Table 1)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ª√‘¡“≥‰π‡µ√µ·≈–‰π‰µ√µå
„πº—°·µà≈–™π‘¥∑’Ëª≈Ÿ°‚¥¬„ àªÿÜ¬µ“¡Õ—µ√“§”·π–π”
„π à«π¢ÕßµâπÀ√◊Õ°â“π„∫ ·≈– à«π¢Õß„∫ æ∫«à“„πº—°
∑ÿ°™π‘¥¡’ª√‘¡“≥‰π‡µ√µ„π à«π¢Õß≈”µâπÀ√◊Õ°â“π„∫
 Ÿß°«à“ à«π¢Õß„∫Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ¢≥–∑’Ë¡’
ª√‘¡“≥‰π‰µ√µåµË”°«à“Õ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ¬°‡«âπ
„πº—°∫ÿâß∑’Ë¡’ª√‘¡“≥‰π‰µ√µå„π à«π¢Õß≈”µâπÀ√◊Õ°â“π„∫
 Ÿß°«à“ à«π¢Õß„∫ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (Table  2)

Fig. 1 Mean contents of nitrates (A) and nitrites (B) in chinese water convolvulus (CWC), chinese leafy cabbage

(CLC) and chinese kale (stem type; CKS, leaf type; CKL) treated chemical fertilizer and non-treated fertilizer
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Table 2 Mean contents of nitrates and nitrites in chinese water convolvulus (CWC), chinese leafy
cabbage (CLC) and chinese kale (stem type; CKS, leafy type; CKL) depending on the usable
part of the plant

** significantly different (P<0.01), NS=not significantly different

Table 1  Mean contents of nitrates and nitrites in chinese water convolvulus (CWC), chinese leafy
 cabbage (CLC) and chinese kale (stem type; CKS, leafy type; CKL) treated chemical
 fertilizer and non-treated fertilizer

Means in the same row followed by the same letter(s) are not significantly different (P>0.05, DMRT).

«‘®“√≥åº≈°“√»÷°…“

º≈®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“º—°°«“ßµÿâß¡’ª√‘¡“≥
‰π‡µ√µ Ÿß°«à“§–πâ“·≈–º—°∫ÿâß®’π ´÷Ëß Õ¥§≈âÕß°—∫°“√
»÷°…“ª√‘¡“≥‰π‡µ√µ·≈–‰π‰µ√µå „πº—°∑’Ë ®”Àπà“¬
„π∑âÕßµ≈“¥¢Õß ®√ß§å»—°¥‘Ï·≈–≈—°¢≥“ (2548) ¡’√“¬ß“π
¢Õß European Commission (1997) «à“ª√‘¡“≥‰π‡µ√µ

·≈–‰π‰µ√µå∑’Ë·µ°µà“ß°—ππ’È¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õßº—°
«‘∏’°“√ª≈Ÿ°·≈– ¿“æ·«¥≈âÕ¡„π°“√‡æ“–ª≈Ÿ° ‡™àπ · ß
Õÿ≥À¿Ÿ¡‘ °“√„™âªÿÜ¬  ¿“ææ◊Èπ∑’Ëª≈Ÿ° ÷́Ëß Õ¥§≈âÕß°—∫
°“√∑¥≈Õß§√—Èßπ’Èæ∫«à“°“√ª≈Ÿ°º—°∑—Èß 3 §√—Èß „π™à«ß
‡¥◊Õπæƒ…¿“§¡∂÷ß‡¥◊Õπ°—π¬“¬π¡’ª√‘¡“≥‰π‡µ√µ·≈–
‰π‰µ√µå·µ°µà“ß°—π
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®“°°“√»÷°…“‡ª√’¬∫‡∑’¬∫ª√‘¡“≥‰π‡µ√µ·≈–
‰π‰µ√µå„π‡©æ“–„π à«π¢ÕßµâπÀ√◊Õ°â“π„∫ ·≈–‡©æ“–
 à«π„∫ æ∫«à“„πº—°∑ÿ°™π‘¥¡’ª√‘¡“≥‰π‡µ√µ„π à«π¢Õß
≈”µâπÀ√◊Õ°â“π„∫ Ÿß°«à“ à«π¢Õß„∫ ´÷Ëß Õ¥§≈âÕß°—∫
°“√»÷°…“ª√‘¡“≥‰π‡µ√µ·≈–‰π‰µ√µå„πº—°‚¢¡ (spinach)
∑’Ëª√–‡∑»π‘«´’·≈π¥å ¢Õß Jaworska (2005) ∑’Ëæ∫«à“
ª√‘¡“≥‰π‡µ√µ „π à«π¢Õß≈”µâπ·≈–°â“π„∫ Ÿß°«à“„∫
´÷Ë ßÕ“®‡ªìπº≈®“°°√–∫«π°“√∑“ß‡¡·∑∫Õ≈‘´÷¡
(metabolism) „π·µà≈– à«π¢Õßæ◊™·µ°µà“ß°—π (Oguchi
et al., 1996)

‰π‡µ√µ·≈–‰π‰µ√µå‡ªìπÕ—πµ√“¬µàÕ ÿ¢¿“æ
¢Õß¡πÿ…¬å ¥—ßπ—Èπ®÷ß¡’°“√°”Àπ¥ª√‘¡“≥‰π‡µ√µ·≈–
‰π‰µ√µå„πº—°·≈–º≈‰¡â ¥„ÀâÕ¬Ÿà„πª√‘¡“≥∑’Ë¬Õ¡√—∫‰¥â
‡æ◊ËÕ§«“¡ª≈Õ¥¿—¬µàÕ°“√∫√‘‚¿§§◊Õ‰¡à§«√‡°‘π 2,500
¡°./°°. ¢ÕßπÈ”Àπ—° ¥ (European Commission,
1997) ´÷Ëß‡ªìπª√‘¡“≥∑’Ëª√–‡¡‘π«à“¡’‚Õ°“ ‡ ’Ë¬ßµàÕ
Õ—πµ√“¬‰¥â ∑—Èßπ’ÈÀ“°§π∑’Ë¡’πÈ”Àπ—° 60 °°. ∫√‘‚¿§º—°
∑’Ë¡’ª√‘¡“≥‰π‡µ√µ Ÿß°«à“ 2,500 ¡°./°°. ®”π«π‡æ’¬ß
0.1 °°. ®–¡’‚Õ°“ ‡ªìπæ‘…®“°‰π‡µ√µ·≈–‰π‰µ√µå‰¥â
πÕ°®“°π’È Eu Scientific Committee for Food (1995)
‰¥â°”Àπ¥§à“∑’Ë√à“ß°“¬¬Õ¡√—∫‰¥â„π·µà≈–«—π (ADI,
Acceptable Daily Intake) „Àâ¡’‰π‡µ√µ‰¥â‰¡à‡°‘π 3.7
¡°./°°.¢ÕßπÈ”Àπ—°µ—« ·≈–‰π‰µ√µå‰¡à‡°‘π 0.06 ¡°./
°°.¢ÕßπÈ”Àπ—°µ—« ·≈–®“°°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ßµàÕ
°“√‡ªìπ¡–‡√Áßµ—∫¢Õßª√–™“™π∑’Ë‰¥â√—∫‰π‡µ√µ®“°Õ“À“√
°√≥’»÷°…“Õ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥™—¬¿Ÿ¡‘ ¢Õß ¡»—°¥‘Ï (2548)
æ∫«à“Õ—µ√“§«“¡‡ ’Ë¬ß¢Õß√à“ß°“¬µàÕ “√°àÕ¡–‡√Áß®“°
‰π‡µ√µ¡’§à“ 8x10-6 ´÷ËßÕ“®∑”„Àâ‡ªìπ¡–‡√Áß 8 §π
®“°ª√–™“°√ 1 ≈â“π§π ·≈–®“°°“√∑¥≈Õß„π§√—Èßπ’È
æ∫«à“º—°∑’Ëª≈Ÿ°‚¥¬„ àªÿÜ¬·¡â„™â„πª√‘¡“≥·π–π”°Á∑”„Àâ
¡’ª√‘¡“≥‰π‡µ√µ Ÿß¡“°°«à“§à“°”Àπ¥¢Õß EU „π¢≥–
∑’Ë‰¡à¡’°“√„ àªÿÜ¬ª√‘¡“≥‰π‡µ√µ®–µË”°«à“·µà¬—ß¡’ª√‘¡“≥ Ÿß
Õ“®‡ªìπ‡æ√“–ªÿÜ¬∑’Ë„ à„π™à«ß°“√‡µ√’¬¡¥‘π

 √ÿª

ª√‘¡“≥‰π‡µ√µ„πº—°°«“ßµÿâß º—°∫ÿâß®’π
§–πâ“µâπ ·≈–§–πâ“„∫  Ÿß°«à“ª√‘¡“≥‰π‰µ√µå¡“°
º—°°«“ßµÿâß¡’ª√‘¡“≥‰π‡µ√µ Ÿß°«à“§–πâ“ ·≈–º—°∫ÿâß®’π
§–πâ“µâπ¡’ª√‘¡“≥‰π‰µ√µå Ÿß°«à“º—°∫ÿâß °«“ßµÿâß ·≈–
§–πâ“„∫ ª√‘¡“≥‰π‡µ√µ„π à«π¢Õß≈”µâπÀ√◊Õ°â“π„∫ Ÿß
°«à“„π à«π„∫ ·µàª√‘¡“≥‰π‰µ√µå‰¡à·µ°µà“ß°—π ·≈–
°“√„ àªÿÜ¬‡§¡’Õ—µ√“°“√·π–π”°Á∑”„Àâ¡’ª√‘¡“≥‰π‡µ√µ
 Ÿß°«à“√–¥—∫§«“¡ª≈Õ¥¿—¬ ́ ÷Ëß¡’‚Õ°“ ‡ ’Ë¬ßµàÕÕ—πµ√“¬
∑’Ë‡°‘¥®“°æ‘…¢Õß‰π‡µ√µ‰¥â
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