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∫∑§—¥¬àÕ
°“√»÷°…“À“ª√‘¡“≥‚≈À–Àπ—° —ß°– ’ ∑’Ëªπ‡ªóôÕπÕ¬Ÿà„πµ—«Õ¬à“ßº—°°“¥¥Õß°√–ªÜÕß·≈–À“ªí®®—¬∑’Ë¡’

º≈µàÕ°“√≈–≈“¬¢Õß —ß°– ’„πº—°°“¥¥Õß°√–ªÜÕß¥â«¬«‘∏’Õ–µÕ¡¡‘°·Õ∫´Õ√å∫™—π ‡ª°‚∑√‡¡µ√’ ∑”°“√

‡°Á∫µ—«Õ¬à“ß®“°√â“π§â“„π®—ßÀ«—¥¢Õπ·°àπ  ÿà¡‡°Á∫µ—«Õ¬à“ß 1 ™π‘¥ „π·µà≈–‡¥◊Õπ ‡ªìπ‡«≈“ 8 ‡¥◊Õπ‡æ◊ËÕπ”

¡“«‘‡§√“–ÀåÀ“ª√‘¡“≥ —ß°– ’·≈–ªí®®—¬‡°’Ë¬«°—∫√–¬–‡«≈“„π°“√‡°Á∫ ·≈–‡°Á∫µ—«Õ¬à“ßÕ’° 2 ™π‘¥‡æ◊ËÕ»÷°…“

ªí®®—¬¥â“πÕÿ≥À¿Ÿ¡‘·≈–√–¬–‡«≈“„π°“√‡°Á∫  æ∫«à“µ—«Õ¬à“ß∑’Ë‡°Á∫‰¥â„π·µà≈–‡¥◊Õπ¡’ª√‘¡“≥ —ß°– ’

0.409+0.04 (0.367-0.450), 0.535+0.10 (0.437-0.632), 0.418+0.11 (0.309-0.526),

0.591+0.07 (0.525-0.656), 0.368+0.06 (0.304-0.432), 0.400+0.08 (0.317-0.481),

0.437+0.06 (0.378-0.495), 0.452+0.06 ( 0.387-0.516) ppm µ“¡≈”¥—∫ ª√‘¡“≥ —ß°– ’„π

·µà≈–‡¥◊Õπ¡’§«“¡·µ°µà“ß°—π (p<0.05) ·µà‰¡à —¡æ—π∏å°—∫√–¬–‡«≈“°“√º≈‘µ°àÕπÀ≈—ß  °“√‡°Á∫º—°°“¥¥Õß

°√–ªÜÕß„π√–¬–‡«≈“ 2 ‡¥◊Õπ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß·≈–∑’ËÕÿ≥À¿Ÿ¡‘ 4 0C ‰¡àæ∫§«“¡·µ°µà“ß°—π¢Õßª√‘¡“≥ —ß°– ’

(p>0.05) §à“¢’¥®”°—¥ (Detection limit) ¢Õß«‘∏’°“√«‘‡§√“–Àåπ’È‡∑à“°—∫ 0.012 ppm §à“√âÕ¬≈–¢Õß°“√°≈—∫

§◊π (% recovery) ¢Õß —ß°– ’ ∑’Ë§«“¡‡¢â¡¢âπ 0.25 , 0.5 , ·≈– 0.9 ppm ‡∑à“°—∫ 103.02 ,99.84 ,101.36

·≈– §à“√âÕ¬≈–¢Õß§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π —¡æ—π∏å (%R.S.D.) ‡∑à“°—∫ 4.05 ,1.49, 0.72 µ“¡≈”¥—∫

 ®“°°“√»÷°…“π’Èæ∫«à“ —ß°– ’∑’Ëµ√«®æ∫„πº—°°“¥¥Õß°√–ªÜÕß‡°‘¥®“°°“√ªπ‡ªóôÕπ¡“°°«à“‡°‘¥®“°

°“√≈–≈“¬®“°¿“™π–∑’Ë∫√√®ÿ  ·≈–ª√‘¡“≥ —ß°– ’∑’Ëµ√«®æ∫Õ¬Ÿà„π‡°≥±å∑’Ë¬Õ¡√—∫‰¥âµ“¡¡“µ√∞“πÕ“À“√

°√–ªÜÕß¢Õß°√–∑√«ß “∏“√≥ ÿ¢ §◊Õ‰¡à‡°‘π 100 æ’æ’‡Õ¡

§” ”§—≠ :  —ß°– ’  º—°°“¥¥Õß°√–ªÜÕß zinc pickled mustard green

ª√‘¡“≥ —ß°– ’„πº—°°“¥¥Õß°√–ªÜÕß·≈–ªí®®—¬∑’Ë¡’º≈µàÕ°“√≈–≈“¬¢Õß
 —ß°– ’„π°√–ªÜÕß

Zinc Quantity in Pickled Mustard Green and Factors
affecting  Zinc Dissolving from Can

 °ÿ≈√—µπå  Õÿ…≥“«√ß§å1

 ÿª√‘≥≠“  ¡Õß‡æÁ™√2

1,2  §≥–‡¿ —™»“ µ√å  ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
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Abstract
The study of  zinc quantity in pickled mustard green and  the factors affect on zinc dissolving from

can by atomic absorption spectrometry , the samples were collected from grocery stores in Khon Kaen

province . One type of  pickled mustard green was collected every month , all together eight months for

analysis of zinc quantity and time affect . Two types were collected for study of temperature and time

affect . This study found that , zinc quantity in every month was 0.409+0.04 (0.367-0.450),

0.535+0.10 (0.437-0.632), 0.418+0.11 (0.309-0.526), 0.591+0.07 (0.525-0.656),

0.368+0.06 (0.304-0.432 ), 0.400+0.08 (0.317-0.481), 0.437+0.06 (0.378-0.495),

0.452+0.06 (0.387-0.516) ppm, respectively and this show the difference of  zinc quantities between

months  (p<0.05)  but  not related between before or after producing duration and between keeping for

2 months at the room temperature and the temperature at 4 degrees Celsius (P>0.05). Detection limit

of this method is 0.012 ppm  ,  percent recovery (%  recovery) is 103.02, 99.84, 101.36 at  0.25,

0.5,  0.9 ppm  and %R.S.D. is 4.05, 1.49, 0.72,  respectively.

The finding from this study indicates that  the zinc quantity in pickled mustard green was originated

by contamination more than dissolution from can.  Zinc quantity in pickled mustard green was not more

than maximum limit  (100 ppm) of  Ministry of Public Health standard .

∫∑π”
 —ß°– ’‡ªìπ·√à∏“µÿ∑’Ë®”‡ªìπµàÕ√à“ß°“¬ √à“ß°“¬µâÕß°“√ —ß°– ’®”π«π‡≈Á°πâÕ¬ (trace) ‡æ◊ËÕ™à«¬„Àâ

°“√∑”ß“πµà“ßÊ  ¢Õß√à“ß°“¬¥”‡π‘π‰¥âµ“¡ª°µ‘  —ß°– ’æ∫‰¥â„π‡´≈≈å‡°◊Õ∫∑ÿ°™π‘¥¢Õß√à“ß°“¬ Àπâ“∑’Ë¢Õß

 —ß°– ’„π√à“ß°“¬ [2] §◊Õ ™à«¬°√–µÿâπ°“√∑”ß“π¢Õß‡ÕÁπ‰´¡å„π√à“ß°“¬ ™à«¬„πªØ‘°‘√‘¬“µà“ßÊ  „π√à“ß°“¬‡ √‘¡ √â“ß

¿Ÿ¡‘§ÿâ¡°—π„π√à“ß°“¬ ™à«¬„π¢∫«π°“√À“¬ ¢Õß·º≈ ™à«¬„π¢∫«π°“√ √â“ß ¥’‡ÕÁπ‡Õ (DNA) °√¥π‘«§≈‘Õ‘§

(nucleic acid) ™à«¬„π¢∫«π°“√ àßºà“π ¢Õß°√–· ª√– “∑ (neurotransmission) °“√· ¥ß ÕÕ°¢Õß¬’π

(gene expression) ·≈–™à«¬„Àâ°“√‡®√‘≠ ‡µ‘∫‚µ‡ªìπ‰ªµ“¡ª°µ‘ °“√‰¥â√—∫ª√‘¡“≥ —ß°– ’∑’Ë¡“° ‡°‘π®–

∑”„Àâ°“√¥Ÿ¥´÷¡∑Õß·¥ß≈¥≈ß ‡ªìπº≈„Àâ°“√∑”ß“π¢Õß‡Õπ‰´¡å Cu/Zn ›superoxide dismutase (SOD) ≈¥≈ß

§«“¡¥—π‚≈À‘µ®– Ÿß¢÷Èπ [3]  “‡Àµÿ®“° ‡Õπ‰´¡å SOD ¡’Àπâ“∑’ËªÑÕß°—π°“√∑”≈“¬‡π◊ÈÕ‡¬◊ËÕ„π√à“ß°“¬®“°¿“«–

∑’Ë√à“ß°“¬¡’°“√ √â“ßÕπÿ¡Ÿ≈Õ‘ √–®”π«π¡“° (oxidative stress) ‚¥¬‡©æ“–∑’Ë‡°‘¥®“° superoxide (O
2
) „π

°“√∑”ß“π¢Õß‡ÕÁπ‰´¡åπ’ÈµâÕß„™â∑Õß·¥ß ¥—ßªØ‘°‘√‘¬“∑’Ë 1 ·≈– 2

Enzyme-Cu2+ + O
2

- Enzyme-Cu+ + O
2

ÇÇÇÇ. 1

Enzyme-Cu+ + O
2

- Enzyme-Cu2+ + H
2
O

2
ÇÇÇÇ. 2

 ”À√—∫ Hydrogen peroxide (H
2
O

2
) ∑’Ë‡°‘¥¢÷Èπ„π√à“ß°“¬®–∂Ÿ° ≈“¬‚¥¬‡ÕÁπ‰´¡å catalase ‰¥â O

2
 ·≈–

H
2
O  ¥—ßªØ‘°‘√‘¬“∑’Ë 3 ·≈– 4

Catalase-Fe(III) + H
2
O

2
compound I ÇÇÇÇ. 3

compound I   +   H
2
O

2
Catalase- Fe (III) + H

2
O +  O

2
ÇÇÇÇ. 4

-
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‡¡◊ËÕ°“√∑”ß“π¢Õß‡Õπ‰´¡å SOD ≈¥≈ß  ∑”„Àâ

‡°‘¥ superoxide ‡æ‘Ë¡¢÷Èπ  superoxide ∑’Ë‡æ‘Ë¡¢÷Èπ®–‰ª

∑”ªØ‘°‘√‘¬“°—∫ NO (nitric oxide) ∑’Ë √â“ß¢÷Èπ∫√‘‡«≥

ºπ—ßÀ≈Õ¥‡≈◊Õ¥ ·≈–∂Ÿ°‡ª≈’Ë¬π‡ªìπ peroxynitrite

(ONOO-) ∑”„Àâª√‘¡“≥ NO ≈¥≈ß NO ¡’§«“¡ ”§—≠

„π°“√¢¬“¬À≈Õ¥‡≈◊Õ¥ ‡¡◊ËÕ NO ≈¥≈ß ®÷ß∑”„Àâ§«“¡

¥—π Ÿß¢÷Èπ πÕ°®“°π’È peroxynitrite ¬—ß¡’æ‘… “¡“√∂

∑”≈“¬‡´≈≈å¢â“ß‡§’¬ß‡™àπ ‡´≈≈åºπ—ßÀ≈Õ¥‡≈◊Õ¥ [1]

º≈‘µ¿—≥±åÕ“À“√°√–ªÜÕß‡ªìπº≈‘µ¿—≥±å∑’Ë

§π‰∑¬‚¥¬∑—Ë«‰ªπ‘¬¡∫√‘‚¿§ ´÷ËßºŸâ∫√‘‚¿§§«√µâÕß

∑√“∫∂÷ß«‘∏’°“√‡≈◊Õ°´◊ÈÕÕ“À“√°√–ªÜÕß ‡™àπ®–µâÕß

‡≈◊Õ°´◊ÈÕ°√–ªÜÕß∑’Ë‰¡à∫«¡À√◊Õº‘¥ ¿“æ‡¥‘¡∑’Ë§«√‡ªìπ

µâÕß¥Ÿ«—πÀ¡¥Õ“¬ÿ¢Õßº≈‘µ¿—≥±å À√◊Õ«—π∑’Ë§«√∫√‘‚¿§

‡ªìπµâπ ª√–‡¥ÁπÀπ÷Ëß∑’ËºŸâ∫√‘‚¿§Õ“®‰¡à‰¥â§”π÷ß∂÷ß §◊Õ

°“√ªπ‡ªóôÕπ °“√ ÷°°√àÕπ À√◊Õ°“√≈–≈“¬¢Õß‚≈À–

Àπ—°®“°«— ¥ÿ∑’Ë„™â„π°“√º≈‘µ°√–ªÜÕß ‡™àπ¥’∫ÿ°  —ß°– ’

´÷ËßÕ“®≈–≈“¬ÕÕ°¡“Õ¬Ÿà„πÕ“À“√‰¥â‡¡◊ËÕ‡°Á∫Õ“À“√

‰«âπ“π À√◊ÕÕ“À“√π—Èπ¡’§«“¡‡ªìπ°√¥ Ÿß ‚¥¬‡©æ“–

∂â“À“°°√–ªÜÕß∑’Ë„™â∫√√®ÿπ—Èπ‰¡à¡’§ÿ≥¿“æ Õ“®∑”„Àâ

ª√‘¡“≥¢Õß‚≈À–≈–≈“¬ÕÕ°¡“‡°‘πª√‘¡“≥∑’Ë¬Õ¡„Àâ¡’

‰¥â„πº≈‘µ¿—≥±å ªí®®ÿ∫—π°√–ªÜÕß∑’Ë„™â‡ªìπ¿“™π–∫√√®ÿ

Õ“À“√ ”‡√Á®√Ÿª ¡’ à«πª√–°Õ∫∑’Ë ”§—≠∑’Ë∑”®“°

‚≈À– —ß°– ’ ∂â“À“°Õ“À“√°√–ªÜÕßπ—Èπ¡’ —ß°– ’ªπ‡ªóôÕπ

Õ¬Ÿà„πª√‘¡“≥¡“°Õ“®∑”„ÀâºŸâ∫√‘‚¿§∫“ß°≈ÿà¡‡°‘¥º≈

‡ ’¬µàÕ√à“ß°“¬‰¥â ‡™àπ §π∑’Ë¡’§«“¡¥—π‚≈À‘µ Ÿß‡¡◊ËÕ

∫√‘‚¿§Õ“À“√°√–ªÜÕß∑’Ë¡’ —ß°– ’ªπÕ¬Ÿà‡ªìπ®”π«π¡“°

Õ“®∑”„Àâ‰¡à “¡“√∂§«∫§ÿ¡§«“¡¥—π„Àâª°µ‘‰¥â   °“√

»÷°…“À“ª√‘¡“≥ —ß°– ’„πÕ“À“√°√–ªÜÕß °“√

≈–≈“¬¢Õß —ß°– ’®“°°√–ªÜÕß∑’Ë„™â∫√√®ÿÕ“À“√„π

ªí®®ÿ∫—π«à“¡’§«“¡ —¡æ—π∏å°—∫√–¬–‡«≈“°“√‡°Á∫ ·≈–

Õÿ≥À¿Ÿ¡‘„π°“√‡°Á∫À√◊Õ‰¡à ´÷Ëß®–‡ªìπª√–‚¬™πåµàÕºŸâ

∫√‘‚¿§ ‚¥¬®–∑”°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥ —ß°– ’„π

º—°°“¥¥Õß°√–ªÜÕß ‡π◊ËÕß®“°º—°°“¥¥Õß°√–ªÜÕß®–

¡’§«“¡‡ªìπ°√¥ Ÿß°«à“Õ“À“√™π‘¥Õ◊ËπÊ ‚¥¬‡≈◊Õ°

»÷°…“º—°°“¥¥Õß°√–ªÜÕß 2 ¬’ËÀâÕ∑’Ë¡’ºŸâπ‘¬¡∫√‘‚¿§‡æ◊ËÕ

‡ª√’¬∫‡∑’¬∫ª√‘¡“≥ —ß°– ’∑’Ë∂Ÿ°ª≈¥ª≈àÕ¬ÕÕ°¡“

·≈–„™â‡°≥±å„π°“√µ√«®ª√‘¡“≥µ“¡¡“µ√∞“π

Õ“À“√°√–ªÜÕß¢Õß°√–∑√«ß “∏“√≥ ÿ¢ ©∫—∫∑’Ë 69

(æ». 2525) §◊Õ„Àâ¡’ª√‘¡“≥ —ß°– ’‰¡à‡°‘π 100

¡‘≈≈‘°√—¡µàÕÕ“À“√ 1 °‘‚≈°√—¡ À√◊Õ 100 ¡‘≈≈‘°√—¡

µàÕπÈ”º—°°“¥¥Õß 1 ≈‘µ√

«—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬
1. ‡æ◊ËÕÀ“ª√‘¡“≥ —ß°– ’„πº—°°“¥¥Õß°√–ªÜÕß

∑’Ëº≈‘µ¢÷Èπ„π·µà≈–‡¥◊Õπ

2. ‡æ◊ËÕÀ“ªí®®—¬∑’Ë¡’º≈µàÕ°“√≈–≈“¬¢Õß —ß°– ’

„πº—°°“¥¥Õß°√–ªÜÕß‰¥â·°à √–¬–‡«≈“„π°“√‡°Á∫ ·≈–

Õÿ≥À¿Ÿ¡‘„π°“√‡°Á∫

Õÿª°√≥å·≈–«‘∏’¥”‡π‘π°“√«‘®—¬
 “√‡§¡’:

1.  “√≈–≈“¬ —ß°– ’¡“µ√∞“π‡¢â¡¢âπ 0.08

ppm 0.16 ppm 0.32ppm 0.64ppm 1.28ppm

‡µ√’¬¡®“°  “√≈–≈“¬ —ß°– ’¡“µ√∞“πµ—Èßµâπ 100 ppm

2. °√¥‰Œ‚¥√§≈Õ√‘°‡¢â¡¢âπ  1 M

Õÿª°√≥å

1. Flame Atomic Absorbtion Spectrophotometry

(AAS); SpectrAA-200 §«“¡¬“«§≈◊Ëπ 213.8 nm

( Edward Cantle  J.1982 )

2. pH-meter; Mettler Delta 350

«‘∏’¥”‡π‘π°“√«‘®—¬
1. °“√»÷°…“√–¬–‡«≈“·≈–§«“¡‡ªìπ°√¥∑’Ë¡’

º≈µàÕ°“√≈–≈“¬¢Õß —ß°– ’„πº—°°“¥¥Õß°√–ªÜÕß

1.1  ÿà¡‡≈◊Õ°º≈‘µ¿—≥±åº—°°“¥¥Õß°√–ªÜÕß

1 ¬’ËÀâÕ ‚¥¬∑”°“√‡°Á∫µ—«Õ¬à“ß¬âÕπÀ≈—ß 2 ªï  §◊Õªï

2549 › 2550  ‡°Á∫µ—«Õ¬à“ß∑ÿ° 1-2 ‡¥◊Õπ §√—Èß

≈–10 °√–ªÜÕß„Àâ¡’«—πº≈‘µ ‡¥’¬«°—π‡ªìπ√–¬–‡«≈“ 8

‡¥◊Õπ ¥—ßπ’È

7/11/2006, 12/01/2007,

16/03/2007, 10/04/2007,

21/05/2007, 4/06/2007,

5/07/2007, 14/08/2007
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1.2 «—¥pH¢ÕßπÈ”º—°°“¥¥Õß¥â«¬ pH-meter

∑ÿ°°√–ªÜÕß

1.3 π”πÈ”º—°°“¥¥Õß®“°°√–ªÜÕß‰ª«—¥§à“

°“√¥Ÿ¥°≈◊π· ß (absorbance) ∑’Ë§«“¡¬“«§≈◊Ëπ

213.8 nm ¥â«¬‡§√◊ËÕß AAS ·≈– ‡∑’¬∫À“ª√‘¡“≥

®“°°√“ø¡“µ√∞“π (calibation curve)

2 °“√»÷°…“§«“¡ —¡æ—π∏å¢ÕßÕÿ≥À¿Ÿ¡‘∑’Ë¡’º≈

µàÕ°“√≈–≈“¬¢Õß —ß°– ’„πº—°°“¥¥Õß°√–ªÜÕß

2.1  ÿà¡‡≈◊Õ°º≈‘µ¿—≥±åº—°°“¥¥Õß°√–ªÜÕß

¡“ 2 ¬’ËÀâÕÊ  ≈– 6 °√–ªÜÕß ·≈–„π·µà≈–¬’ËÀâÕ‡≈◊Õ°„Àâ

¡’«—πº≈‘µ‡¥’¬«°—π

2.2 π” Õß°√–ªÜÕß·√°¢Õß·µà≈–¬’ËÀâÕ¡“∑”

°“√«—¥À“ª√‘¡“≥ —ß°– ’ ‡æ◊ËÕ‡ªìπ§à“æ◊Èπ∞“π (base

line)‰«â‡∑’¬∫°—∫°√–ªÜÕß∑’Ë∑”°“√∑¥ Õ∫

2.3 π”Õ’° 2 °√–ªÜÕß¢Õß·µà≈–¬’ËÀâÕ‰ª‡°Á∫

‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡ªìπ√–¬–‡«≈“ 2 ‡¥◊Õπ

2.4 π”Õ’° 2 °√–ªÜÕß∑’Ë‡À≈◊Õ¢Õß·µà≈–¬’ËÀâÕ

‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (30 Õß»“‡´≈‡´’¬ ) ‡ªìπ√–¬–

‡«≈“ 2 ‡¥◊Õπ

2.5 À≈—ß®“°§√∫√–¬–‡«≈“ Õß‡¥◊Õπ·≈â«π”

º—°°“¥¥Õß°√–ªÜÕß„π¢âÕ 2.3 ·≈– 2.4 ¡“«—¥À“

ª√‘¡“≥ —ß°– ’‡™àπ‡¥’¬«°—∫ 1.3

2.6 «—¥ pH ¢ÕßπÈ”º—°°“¥¥Õß∑ÿ°°√–ªÜÕß

º≈°“√«‘®—¬
º≈°“√∑¥≈Õß®–‡ πÕ‡ªìπ §à“‡©≈’Ë¬ + §à“‡∫’Ë¬ß

‡∫π¡“µ√∞“π (mean + SD) ·≈–°“√»÷°…“∑’Ë¡’°“√

‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡°“√«‘‡§√“–Àå®–„™â ∂‘µ‘  t-test

°”Àπ¥§à“§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

‡¡◊ËÕ§à“ P value < 0.05

°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥ —ß°– ’·≈–§«“¡‡ªìπ

°√¥-¥à“ß (pH) „ππÈ”º—°°“¥¥Õß°√–ªÜÕß∑’Ëº≈‘µ¢÷Èπ

„π«—π∑’Ë 7/11/2006, 12/01/2007, 16/03/

2007, 10/04/2007, 21/05/2007, 4/06/

2007, 5/07/2007, 14/08/2007 ¡’ª√‘¡“≥

 —ß°– ’ 0.409 + 0.04,0.535 + 0.10*,0.418 +

0 .11* ,0 .591+0 .07** ,0 .368+0 .06** ,

0.400 +  0.08,0.437 + 0.06, 0.452 + 0.06

ppm ·≈– pH ‡∑à“°—∫ 3.82, 3.73, 3.78, 3.80,

3.92, 3.92, 3.83, 3.87 µ“¡≈”¥—∫ ¥—ßµ“√“ß∑’Ë 1

®–‡ÀÁπ«à“πÈ”º—°°“¥¥Õß°√–ªÜÕß∑’Ëº≈‘µ¢÷Èπ„π«—π∑’Ë

12/01/2007 ¡’ª√‘¡“≥ —ß°– ’¡“°°«à“™ÿ¥∑’Ëº≈‘µ„π

«—π∑’Ë 16/03/2007 ·≈–™ÿ¥∑’Ëº≈‘µ„π«—π∑’Ë10/04/

2007 ¡’ª√‘¡“≥ —ß°– ’¡“°°«à“™ÿ¥∑’Ëº≈‘µ„π«—π∑’Ë

21/05/2007 Õ¬à“ß¡’π—¬ ”§—≠ ·µà‡¡◊ËÕ¥Ÿ„π¿“æ√«¡

·≈â«®–‡ÀÁπ«à“ª√‘¡“≥ —ß°– ’„ππÈ”º—°°“¥¥Õß°√–ªÜÕß

„π·µà≈–™ÿ¥º≈‘µ¡’ª√‘¡“≥‰¡à‡ªìπ‰ªµ“¡√–¬–‡«≈“

°“√º≈‘µ ‡™àπ™ÿ¥∑’Ëº≈‘µ°àÕπ§«√¡’ª√‘¡“≥ —ß°– ’„ππÈ”

º—°°“¥¥Õß°√–ªÜÕß¡“°°«à“™ÿ¥∑’Ëº≈‘µÀ≈—ß  πÕ°®“°

π’È  pH ¢ÕßπÈ”º—°°“¥¥Õß°√–ªÜÕß∑ÿ°™ÿ¥¡’§à“

„°≈â‡§’¬ß°—π

°“√∑¥≈Õß‡æ◊ËÕ¥Ÿ√–¬–‡«≈“„π°“√‡°Á∫·≈–

Õÿ≥À¿Ÿ¡‘∑’Ë‡°Á∫º—°°“¥¥Õß°√–ªÜÕß‡ªìπ√–¬– 2‡¥◊Õπ

æ∫«à“ª√‘¡“≥ —ß°– ’„ππÈ”º—°°“¥¥Õß¬’ËÀâÕ1 ·≈–

¬’ËÀâÕ2 «—¥‡ªìπ§à“æ◊Èπ∞“π (base line) ‡∑à“°—∫

0.404 + 0.00 ·≈– 0.482 + 2.87 ppm §à“ pH

‡∑à“°—∫ 3.83 + 0.01 ·≈– 3.61 + 0.01 µ“¡≈”¥—∫

ª√‘¡“≥ —ß°– ’„ππÈ”º—°°“¥¥Õß¬’ËÀâÕ1 ·≈–¬’ËÀâÕ 2 ∑’Ë

‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 4 0C ‡ªìπ‡«≈“ 2 ‡¥◊Õπ‡∑à“°—∫

0.341 + 0.05 ·≈– 0.328 + 0.06 ppm §à“ pH

‡∑à“°—∫ 3.86 + 0.04 ·≈– 3.62 + 0.02 µ“¡≈”¥—∫

ª√‘¡“≥ —ß°– ’„ππÈ”º—°°“¥¥Õß¬’ËÀâÕ1 ·≈–¬’ËÀâÕ 2 ∑’Ë

‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 2 ‡¥◊Õπ‡∑à“°—∫

0.288 + 0.00 ·≈– 0.476 + 0.01 ppm §à“ pH

‡∑à“°—∫ 3.89 + 0.04 ·≈– 3.57 + 0.11 µ“¡≈”¥—∫

¥—ßµ“√“ß∑’Ë 2 ®–‡ÀÁπ«à“Õÿ≥À¿Ÿ¡‘∑’Ë‡°Á∫·≈–√–¬–‡«≈“

„π°“√‡°Á∫ 2 ‡¥◊Õπ ‰¡à¡’º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ß

ª√‘¡“≥ —ß°– ’„ππÈ”º—°°“¥¥Õß ·≈– pH ¢ÕßπÈ”º—°

°“¥¥Õß°√–ªÜÕß∑ÿ°™ÿ¥¡’§à“„°≈â‡§’¬ß°—π
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º≈°“√»÷°…“  ( µ“√“ß )
µ“√“ß∑’Ë 1 · ¥ßª√‘¡“≥ —ß°– ’·≈– pH „ππÈ”º—°°“¥¥Õß„π·µà≈–‡¥◊Õπ∑’Ëº≈‘µ

§√—Èß∑’Ë «—π ‡¥◊Õπ ªï º≈‘µ ®”π«π (°√–ªÜÕß) §à“‡©≈’Ë¬§«“¡‡¢â¡¢âπ §à“‡©≈’Ë¬ pH + SD

(ppm) + SD

1 7/11/2006 10 0.409 + 0.04 3.82 + 0.04

2 12/01/2007 10 0.535 + 0.10* 3.73 + 0.04

3 16/03/2007 10 0.418 + 0.11* 3.78 + 0.05

4 10/04/2007 10 0.591 + 0.07** 3.80 + 0.05

5 21/05/2007 10 0.368 + 0.06** 3.92 + 0.06

6 4/06/2007 10 0.400 + 0.08 3.92 + 0.05

7 5/07/2007 10 0.437 + 0.06 3.83 + 0.09

8 14/08/2007 10 0.452 + 0.06 3.87+ 0.06

µ“√“ß∑’Ë 2 ª√‘¡“≥ —ß°– ’·≈–§«“¡‡ªìπ°√¥¥à“ß (pH) „ππÈ”º—°°“¥¥Õß°√–ªÜÕß Õß™π‘¥∑’Ë∑¥≈Õß„π

Õÿ≥À¿Ÿ¡‘∑’Ëµà“ß°—π

¬’ËÀâÕ 1 = ¬’ËÀâÕ∑’Ë 1 «—¥∑—π∑’‡æ◊ËÕ‡ªìπ§à“æ◊Èπ∞“π (base line)

¬’ËÀâÕ 2 = ¬’ËÀâÕ∑’Ë 2 «—¥∑—π∑’‡æ◊ËÕ‡ªìπ§à“æ◊Èπ∞“π (base line)

¬’ËÀâÕ 1, 4 = ¬’ËÀâÕ∑’Ë 1 «—¥À≈—ß‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡ªìπ‡«≈“ 2 ‡¥◊Õπ

¬’ËÀâÕ 2, 4 = ¬’ËÀâÕ∑’Ë 2 «—¥À≈—ß‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡ªìπ‡«≈“ 2 ‡¥◊Õπ

¬’ËÀâÕ 1TÀâÕß = ¬’ËÀâÕ∑’Ë 1 «—¥À≈—ß‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 2 ‡¥◊Õπ

¬’ËÀâÕ 21TÀâÕß = ¬’ËÀâÕ∑’Ë 2 «—¥À≈—ß‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 2 ‡¥◊Õπ

º—°°“¥¥Õß°√–ªÜÕß ®”π«π(°√–ªÜÕß) §à“‡©≈’Ë¬§«“¡‡¢â¡¢âπ §à“‡©≈’Ë¬ pH +  SD

 (ppm) +  SD

¬’ËÀâÕ 1(«—¥§√—Èß·√°) 2 0.404 + 0.00 3.83 + 0.01

¬’ËÀâÕ 2 («—¥§√—Èß·√°) 2 0.482 + 2.87  3.61 + 0.01

¬’ËÀâÕ 1,4 2 0.341 + 0.05 3.86 + 0.04

¬’ËÀâÕ 2,4 2 0.328 + 0.06 3.62 + 0.02

¬’ËÀâÕ 1TÀâÕß 2 0.288 + 0.00 3.89 + 0.04

¬’ËÀâÕ 2TÀâÕß  2 0.476 + 0.01 3.57 + 0.11
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º≈°“√»÷°…“ (¿“æ)

√Ÿª∑’Ë 1 · ¥ßª√‘¡“≥ —ß°– ’·≈–§à“ pH ∑’Ëµ√«®æ∫„ππÈ”º—°°“¥¥Õß„π·µà≈–‡¥◊Õπ∑’Ëº≈‘µ (N=10)

√Ÿª∑’Ë 2 ª√‘¡“≥ —ß°– ’·≈–§à“ pH ∑’Ëµ√«®æ∫„πº—°°“¥¥Õß Õß™π‘¥

‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß·≈–Õÿ≥À¿Ÿ¡‘ 40C   (N=2)
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 √ÿª·≈–«‘®“√≥å
®“°°“√»÷°…“æ∫«à“ª√‘¡“≥ —ß°– ’∑’Ëµ√«®æ∫¡’

ª√‘¡“≥§àÕπ¢â“ßµË”§à“∑’Ë«—¥‰¥âÕ¬Ÿà√–À«à“ß 0.288 ›

0.591 ppm ́ ÷ËßÕ¬Ÿà„π‡°≥±å∑’Ë¬Õ¡√—∫‰¥âµ“¡¡“µ√∞“π

Õ“À“√°√–ªÜÕß¢Õß°√–∑√«ß “∏“√≥ ÿ¢ §◊Õ‰¡à‡°‘π

100 ppm ®“°°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥ —ß°– ’„πº—°

°“¥¥Õß°√–ªÜÕß„π·µà≈–‡¥◊Õπ¢Õß°“√º≈‘µ·≈–„π

Õÿ≥À¿Ÿ¡‘∑’Ë‡°Á∫µà“ß°—π ‡æ◊ËÕ¥Ÿ«à“Õÿ≥À¿Ÿ¡‘·≈–§«“¡‡ªìπ

°√¥¢ÕßπÈ”º—°°“¥¥Õß°√–ªÜÕß®–¡’º≈µàÕ°“√ª≈¥

ª≈àÕ¬ —ß°– ’ÕÕ°®“°°√–ªÜÕß∑’Ë∫√√®ÿÀ√◊Õ‰¡à æ∫«à“

ª√‘¡“≥ —ß°– ’∑’Ë«—¥‰¥â‰¡à·µ°µà“ß°—π ·≈–ª√‘¡“≥

 —ß°– ’„πº—°°“¥¥Õß°√–ªÜÕß∑—Èß Õß¬’ËÀâÕ∑’Ëπ”¡“
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«‘‡§√“–Àå°Á‰¡à·µ°µà“ß°—π ¥—ßπ—Èπ®÷ß √ÿª‰¥â«à“ª√‘¡“≥

 —ß°– ’∑’Ëµ√«®æ∫ ‡°‘¥®“°°“√ªπ‡ªóôÕπ„π¢∫«π°“√

º≈‘µ¡“°°«à“‡°‘¥®“°°“√≈–≈“¬¢Õß —ß°– ’®“°°√–

ªÜÕß∑’Ë„™â∫√√®ÿ °“√‡°Á∫º—°°“¥¥Õß°√–ªÜÕß “¡“√∂

‡°Á∫‰«â‰¥â‡ªìπ‡«≈“π“π·≈–°“√‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß

¡’º≈µàÕª√‘¡“≥ —ß°– ’∑’Ë®–≈–≈“¬ÕÕ°¡“‡æ‘Ë¡¢÷Èπ

πâÕ¬¡“° ·¡âπÈ”∑’Ë„™â¥Õß®–¡’§«“¡‡ªìπ°√¥ Ÿß (pH

3.5-4) Õ“®‡π◊ËÕß®“°°√–ªÜÕß∑’Ë„™â∫√√®ÿ‡ªìπ™π‘¥∑’Ë¡’

§ÿ≥¿“æ ∑”„ÀâªÑÕß°—π°“√≈–≈“¬¢Õß‚≈À–‰¥â À√◊Õ‡ªìπ

°√–ªÜÕß∑’Ë„™â‚≈À–™π‘¥Õ◊Ëπ∑’Ë¡’ —ß°– ’πâÕ¬ À√◊Õ‰¡à¡’

 —ß°– ’ªπ

¬’ËÀâÕ 1 = ¬’ËÀâÕ∑’Ë 1 «—¥∑—π∑’‡æ◊ËÕ‡ªìπ§à“æ◊Èπ∞“π (base line)

¬’ËÀâÕ 2 = ¬’ËÀâÕ∑’Ë 2 «—¥∑—π∑’‡æ◊ËÕ‡ªìπ§à“æ◊Èπ∞“π (base line)

¬’ËÀâÕ 1, 4 = ¬’ËÀâÕ∑’Ë 1 «—¥À≈—ß‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡ªìπ‡«≈“ 2 ‡¥◊Õπ

¬’ËÀâÕ 2, 4 = ¬’ËÀâÕ∑’Ë 2 «—¥À≈—ß‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡ªìπ‡«≈“ 2 ‡¥◊Õπ

¬’ËÀâÕ 1TÀâÕß = ¬’ËÀâÕ∑’Ë 1 «—¥À≈—ß‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 2 ‡¥◊Õπ

¬’ËÀâÕ 21TÀâÕß = ¬’ËÀâÕ∑’Ë 2 «—¥À≈—ß‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 2 ‡¥◊Õπ


