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Abstract
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Effects of chemical blanching and salt content on quality of pickled chilli
Songklanakarin J. Sci. Technol., 2007, 29(2) : 489-499

The effect of blanching agents (citric acid and alum) and the salt concentrations (10%, 15% and
20% (w/w)) on the quality of pickled chilli was studied. The results showed that both citric acid and alum had
no effect on pH, titratable acidity and moisture content of pickled chilli. However, the pickled chilli blanched
in alum solution had lower counts of total microorganisms and lactic acid bacteria than those of pickled
chilli blanched in citric acid solution indicating that alum had greater inhibitory effect on microbial growth
than citric acid. On the other hand, the salt concentration affected the moisture content of pickled chilli.
The moisture content of the pickled chilli increased as the salt concentration increased. In addition, the salt
concentration also affected the microbial growth in pickled chilli. The data indicated that the growth of
total microorganisms and lactic acid bacteria decreased as the salt concentration increased. This study
showed that the combination of using alum solution as blanching agent and 20% salt exhibited greatest
inhibitory effect on microbial growth.
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°“√»÷°…“º≈°“√„™â°√¥´‘µ√‘°·≈– “√ â¡„π°“√≈«°·≈–ª√‘¡“≥‡°≈◊Õ·°ß (10% 15% ·≈– 20 %‚¥¬πÈ”Àπ—°)

µàÕ§ÿ≥¿“æ¢Õßæ√‘°¥Õß æ∫«à“  “√‡§¡’∑’Ë„™â„π°“√≈«°‰¡à¡’º≈µàÕ§à“ pH ª√‘¡“≥°√¥∑’Ë‰µ‡µ√∑‰¥â·≈–§«“¡™◊Èπ¢Õß

æ√‘°¥Õß ·µàæ∫«à“ “√ â¡¡’º≈„π°“√¬—∫¬—Èß°“√‡æ‘Ë¡®”π«π¢Õß®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥·≈–·∫§∑’‡√’¬·≈°µ‘°‰¥â¥’°«à“°“√„™â

°√¥´‘µ√‘°  „π¢≥–∑’Ëª√‘¡“≥‡°≈◊Õ∑’Ë„™â¡’º≈µàÕ§«“¡™◊Èπ¢Õßæ√‘°¥Õß  ‚¥¬‡¡◊ËÕª√‘¡“≥‡°≈◊Õ‡æ‘Ë¡¢÷Èπ§«“¡™◊Èπ¢Õß

º≈‘µ¿—≥±å¡’§à“≈¥≈ß  °“√„™âª√‘¡“≥‡°≈◊Õ∑’Ë Ÿß¢÷Èπ àßº≈„Àâ°“√‡æ‘Ë¡®”π«π¢Õß®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥·≈–·∫§∑’‡√’¬·≈°µ‘°

≈¥≈ß ·≈–®“°°“√»÷°…“æ∫«à“°“√„™â “√ â¡„π°“√≈«°√à«¡°—∫°“√„™â‡°≈◊Õ 20% „π°“√À¡—°æ√‘° ¡’ª√– ‘∑∏‘¿“æ„π

°“√¬—∫¬—Èß®ÿ≈‘π∑√’¬å‰¥â¥’∑’Ë ÿ¥

æ√‘° (Capsicum sp.) ‡ªìπº≈‘µº≈∑“ß°“√‡°…µ√
∑’Ë¡’§«“¡ ”§—≠∑—Èß„π™’«‘µª√–®”«—π·≈–∑“ß‡»√…∞°‘®¢Õß
ª√–‡∑»‰∑¬ ‚¥¬„πªï æ.». 2547 æ∫«à“ª√‘¡“≥°“√º≈‘µ
æ√‘°„À≠à„πª√–‡∑»¡’ª√‘¡“≥ 410,000 µ—π §‘¥‡ªìπ¡Ÿ≈§à“
º≈º≈‘µ 2,471 ≈â“π∫“∑ ( ”π—°ß“π‡»√…∞°‘®°“√‡°…µ√,
2548)  ªí≠À“ ”§—≠Õ¬à“ßÀπ÷Ëß¢Õßæ√‘° ‰¥â·°à √“§“¢Õß
º≈º≈‘µ∑’Ë¢÷Èπ°—∫ƒ¥Ÿ°“≈ „π™à«ß∑’Ë¡’º≈º≈‘µÕÕ° Ÿà∑âÕßµ≈“¥
¡“°æ√‘°®–¡’√“§“µ°µË”  ∂â“º≈º≈‘µ¡’¡“°‡°‘π®π∑”„Àâ
®”Àπà“¬‰¡à∑—π®–°àÕ„Àâ‡°‘¥§«“¡ Ÿ≠‡ ’¬∑“ß‡»√…∞°‘®·°à
‡°…µ√°√ºŸâª≈Ÿ°æ√‘° ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π‡¢µ¿“§‡Àπ◊ÕµÕπ
≈à“ß ‡™àπ ®—ßÀ«—¥æ‘…≥ÿ‚≈° π§√ «√√§å ·≈–æ‘®‘µ√ ‡π◊ËÕß®“°
„π∫√‘‡«≥π’È¡’°“√ª≈Ÿ°æ√‘°®”π«π¡“°‚¥¬‡©æ“–æ√‘°¡—π
(Capsicum annuum) ´÷Ëß„π™à«ßƒ¥Ÿ°“≈‡°Á∫‡°’Ë¬«√–À«à“ß
‡¥◊Õπæƒ»®‘°“¬π∂÷ß∏—π«“§¡®–¡’º≈º≈‘µÕÕ° Ÿà∑âÕßµ≈“¥¡“°
‡°‘π§«“¡µâÕß°“√  ¥—ßπ—Èπ°“√·ª√√Ÿªæ√‘°„Àâ‡ªìπº≈‘µ¿—≥±å
µà“ßÊ ®÷ß‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß¢Õß‡°…µ√°√´÷Ëß “¡“√∂¬◊¥Õ“¬ÿ
°“√‡°Á∫√—°…“‰¥â

æ√‘°¥Õß (pickled chili) ‡ªìπº≈‘µ¿—≥±å∑’ËÕ“»—¬
À≈—°°“√∂πÕ¡Õ“À“√‚¥¬„™â§«“¡‡§Á¡ „π°√–∫«π°“√º≈‘µ
¡’°“√π”æ√‘° ¥¡“∫¥„Àâ≈–‡Õ’¬¥§≈ÿ°°—∫‡°≈◊Õª√–¡“≥ 2.25-
2.50 %‚¥¬πÈ”Àπ—° „Àâ‡¢â“°—π¥’  ®“°π—Èππ”‰ªÀ¡—°„π‚Õàß
¥‘π„π ¿“«–‰¡à¡’Õ“°“»  ‡ªìπ‡«≈“ª√–¡“≥ 4-8  —ª¥“Àå
(≈—¥¥“«—≈¬å, 2536) ≈—°…≥–‡©æ“–µ—«¢Õßº≈‘µ¿—≥±å®–¡’
°√¥·≈°µ‘°·≈– “√„Àâ°≈‘Ëπ√   ®“°°“√ ”√«®¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ

æ∫«à“„π·µà≈–ªïª√‘¡“≥æ√‘°¥Õß∑’Ë Ÿ≠‡ ’¬√–À«à“ß°“√º≈‘µ¡’
 Ÿß∂÷ß 50% ¢Õßª√‘¡“≥°“√º≈‘µ∑—ÈßÀ¡¥ ‚¥¬°“√‡ ◊ËÕ¡‡ ’¬
‡°‘¥®“°°“√ªπ‡ªóôÕπ¢Õß®ÿ≈‘π∑√’¬å „π√–À«à“ß°“√º≈‘µ
≈—°…≥–°“√‡ ◊ËÕ¡‡ ’¬∑’Ëæ∫§◊Õ°“√‡°‘¥·°ä ·≈–°“√‡ª≈’Ë¬π ’
¢Õßº≈‘µ¿—≥±å ´÷Ëß‡°‘¥¢÷Èπ®“°°√–∫«π°“√º≈‘µ∑’Ë‰¡à¡’°“√
§«∫§ÿ¡ª√‘¡“≥‡°≈◊Õ Õÿ≥À¿Ÿ¡‘ ·≈–√–¬–‡«≈“∑’Ë„™â „π°“√
À¡—°  πÕ°®“°π’È°√–∫«π°“√º≈‘µ∑’Ë‰¡à∂Ÿ° ÿ¢≈—°…≥–·≈–
Õÿª°√≥åµà“ßÊ ∑’Ë „™â „π°“√º≈‘µ‰¡à –Õ“¥‡æ’¬ßæÕ  ∑”„Àâ
º≈‘µ¿—≥±å∑’Ë ‰¥âÕÕ°¡“¡’§ÿ≥¿“æ‰¡à ¡Ë”‡ ¡Õ·≈–Õ“®‰¡à
ª≈Õ¥¿—¬µàÕ°“√∫√‘‚¿§ ß“π«‘®—¬π’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“
º≈¢Õß “√‡§¡’™π‘¥µà“ßÊ ∑’Ë „™â „π°“√≈«°æ√‘°·≈–º≈¢Õß
ª√‘¡“≥‡°≈◊Õ∑’Ë „™â „π°“√À¡—°æ√‘°∑’Ë¡’µàÕ§ÿ≥¿“æ¥â“πµà“ßÊ
¢Õßº≈‘µ¿—≥±åæ√‘°¥Õß ´÷Ëß¢âÕ¡Ÿ≈∑’Ë‰¥âÕ“®π”‰ª„™â‡ªìπ·π«
∑“ß„π°“√°”Àπ¥‡°≥±å¡“µ√∞“π¢Õßº≈‘µ¿—≥±å‡æ◊ËÕ™à«¬¬°
√–¥—∫§ÿ≥¿“æ·≈–¡“µ√∞“π°“√º≈‘µæ√‘°¥ÕßµàÕ‰ª

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

1. °“√‡µ√’¬¡«—µ∂ÿ¥‘∫

«—µ∂ÿ¥‘∫∑’Ë „™â ‰¥â·°à æ√‘°¡—π ’·¥ß º≈„À≠à ¢π“¥¬“«
ª√–¡“≥ 12-15 ́ ¡.  ́ ◊ÈÕ®“°µ≈“¥√∂‰ø Õ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥
æ‘…≥ÿ‚≈° π”¡“‡°Á∫√—°…“∑’ËÕÿ≥À¿Ÿ¡‘ª√–¡“≥ 15oC  ®π°«à“
®–π”¡“·ª√√Ÿª °àÕπ∑”°“√À¡—°π”æ√‘°¡“≈â“ß¥â«¬πÈ”ª√–ª“
§—¥·¬°æ√‘°∑’Ë‡πà“‡ ’¬ ‡¥Á¥¢—È«·≈– –‡¥Á¥πÈ”‚¥¬º÷Ëß„Àâ·Àâß∫π
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µ–·°√ß ·µπ‡≈ 

2. °“√»÷°…“™π‘¥ “√‡§¡’∑’Ë„™â„π°“√≈«° ·≈–ª√‘¡“≥

‡°≈◊Õ·°ß

»÷°…“ªí®®—¬∑’Ë¡’º≈µàÕ°“√º≈‘µæ√‘°¥Õß 2 ªí®®—¬
‰¥â·°à  “√‡§¡’∑’Ë „™â„π°“√≈«° 2 ™π‘¥ ‰¥â·°à °√¥´‘µ√‘°·≈–
 “√ â¡ (·Õ¡‚¡‡π’¬¡Õ–≈Ÿ¡‘‡π’¬¡´—≈‡øµ) ‚¥¬‡µ√’¬¡‡ªìπ
 “√≈–≈“¬§«“¡‡¢â¡¢âπ 1% (πÈ”Àπ—°µàÕª√‘¡“µ√) (§à“ pH
ª√–¡“≥ 2.0 ·≈– 3.0 µ“¡≈”¥—∫)  ·≈–»÷°…“ª√‘¡“≥
‡°≈◊Õ·°ß 3 √–¥—∫‰¥â·°à 10% 15% ·≈– 20% (‚¥¬
πÈ”Àπ—°æ√‘°) ‡ª√’¬∫‡∑’¬∫°—∫µ—«Õ¬à“ß§«∫§ÿ¡´÷Ëßº≈‘µµ“¡
°√–∫«π°“√º≈‘µæ√‘°¥Õß¢Õß‚√ßß“πæ√‘°¥Õß·¡à·®âß Õ”‡¿Õ
µ–æ“πÀ‘π ®—ßÀ«—¥æ‘®‘µ√

3. «‘∏’°“√À¡—°æ√‘°

π”æ√‘°¡—π∑’Ë‡µ√’¬¡‰¥â¡“≈«°„π “√≈–≈“¬µà“ßÊ ∑’Ë
Õÿ≥À¿Ÿ¡‘ 90oC ‡«≈“ 5 π“∑’  º÷Ëß„Àâ –‡¥Á¥πÈ”∫πµ–·°√ß
 ·µπ‡≈  π”‰ª∫¥°—∫‡°≈◊Õ·°ß‡¡Á¥„πÕ—µ√“ à«πµà“ßÊ ∑’Ë
°”Àπ¥‰«â ‚¥¬„™â‡§√◊ËÕß∫¥Õ“À“√∑’ËÕ—µ√“‡√Á« Ÿß ÿ¥®π≈–‡Õ’¬¥
π”æ√‘°∫¥∑’Ë‰¥â∫√√®ÿ„π¢«¥‚À≈·°â«¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß
5 π‘È«  Ÿß 7 π‘È« ·≈–ªî¥∑—∫¥â«¬·ºàπæ≈“ µ‘°‡æ◊ËÕªÑÕß°—π
°“√ —¡º— ‚¥¬µ√ß°—∫Õ“°“» π”‰ª‡°Á∫„πµŸâ∑÷∫· ß∑’ËÕÿ≥À¿Ÿ¡‘
ÀâÕß (35±2oC) ‚¥¬∑”°“√∑¥≈Õß∑—ÈßÀ¡¥ 3 ´È” µ—«Õ¬à“ß
§«∫§ÿ¡º≈‘µµ“¡°√√¡«‘∏’°“√º≈‘µ¢Õß‚√ßß“πæ√‘°¥Õß·¡à·®âß
‚¥¬π”æ√‘°∑’Ë‡µ√’¬¡‰¥â®“°¢âÕ∑’Ë 1 ¡“≈«°„π “√≈–≈“¬ “√ â¡
1%  (‚¥¬πÈ”Àπ—°æ√‘°)  ∑’ËÕÿ≥À¿Ÿ¡‘πÈ”‡¥◊Õ¥‡ªìπ‡«≈“ 5 π“∑’
π”‰ª∫¥°—∫‡°≈◊Õ·°ß‡¡Á¥„πÕ—µ√“ à«πæ√‘°µàÕ‡°≈◊Õ‡∑à“°—∫
1 : 10 ·≈–¥”‡π‘π°“√À¡—°‡™àπ‡¥’¬«°—∫∑’Ë°≈à“«¡“·≈â« „π
°“√À¡—°æ√‘°·µà≈–§√—Èß®–„™âæ√‘°¡—π∑’Ë‡µ√’¬¡·≈â« 2 °°.

4. °“√µ√«® Õ∫§ÿ≥¿“æ∑“ß‡§¡’ ®ÿ≈™’««‘∑¬“ ·≈–

°“¬¿“æ

4.1 °“√µ√«®À“§ÿ≥¿“æ∑“ß‡§¡’ ‚¥¬µ√«®«‘‡§√“–Àå
§à“  pH  ‚¥¬„™â‡§√◊ËÕß«—¥§à“  pH  (Sartorious  BP-20)
ª√‘¡“≥§«“¡™◊Èπ ‚¥¬„™â‡§√◊ËÕß«—¥§«“¡™◊ÈπÕ—µ‚π¡—µ‘ (Sartor-
ious MA-40) ª√‘¡“≥‡°≈◊Õ ‚¥¬«‘∏’‰µ‡µ√∑°—∫ “√≈–≈“¬
´‘≈‡«Õ√å‰π‡µ√∑ (AOAC, 1990) ·≈–ª√‘¡“≥°√¥∑’Ë‰µ‡µ√∑
‰¥â (°√¥·≈°µ‘°) ‚¥¬„™â«‘∏’°“√‰µ‡µ√∑ (AOAC, 1990) ‚¥¬

∑”°“√«‘‡§√“–Àåº≈∑ÿ° 6 «—π‡ªìπ‡«≈“ 30 «—π
4.2 °“√µ√«®À“§ÿ≥¿“æ∑“ß®ÿ≈™’««‘∑¬“   °“√

«‘‡§√“–Àåª√‘¡“≥®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥„™âÕ“À“√‡≈’È¬ß‡™◊ÈÕ Stand-
ard Plate Count agar (Merck)   «‘‡§√“–Àåª√‘¡“≥
·∫§∑’‡√’¬·≈°µ‘°‚¥¬„™âÕ“À“√ MRS agar (Merck) ·≈–
ª√‘¡“≥¬’ µå·≈–√“∑—ÈßÀ¡¥‚¥¬„™âÕ“À“√ Rose Bengal agar
‚¥¬«‘∏’°“√ pour plate µ“¡«‘∏’¢Õß AOAC (1990) √“¬ß“π
º≈„πÀπà«¬¢Õß CFU/g

4.3 °“√µ√«®À“§ÿ≥¿“æ∑“ß°“¬¿“æ «—¥§à“ ’¢Õß
æ√‘°¥Õß ‚¥¬„™â‡§√◊ËÕß«—¥ ’ Hunter Lab (DP9000)

5. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘

¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√∑¥≈Õß 3 ´È” π”¡“«‘‡§√“–Àå§«“¡
·ª√ª√«π (ANOVA) µ—«·ª√∑’Ë¡’§à“ significant F-values
∑’Ë√–¥—∫π—¬ ”§—≠ 95% ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬‚¥¬„™â Duncan's
New Multiple Range Test  ‚¥¬„™â‚ª√·°√¡ ”‡√Á®√Ÿª
SPSS® ‡«Õ√å™—Ëπ 10

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

1. §ÿ≥¿“æ∑“ß‡§¡’¢Õßæ√‘°¥Õß

°“√«‘‡§√“–Àå§ÿ≥¿“æ∑“ß‡§¡’ ‰¥â·°à §à“ pH  ª√‘¡“≥
§«“¡™◊Èπ ª√‘¡“≥‡°≈◊Õ ·≈–ª√‘¡“≥°√¥∑’Ë‰µ‡µ√∑‰¥â ¢Õß
æ√‘°¥Õß∑’Ëº≈‘µ¢÷ÈπÀ≈—ß®“°°“√≈«°æ√‘°‚¥¬°“√„™â “√≈–≈“¬
°√¥´‘µ√‘°·≈– “√≈–≈“¬ “√ â¡§«“¡‡¢â¡¢âπ 1% ‡∑à“°—π
·≈–À¡—°‚¥¬„™âª√‘¡“≥‡°≈◊Õ·°ß√–¥—∫µà“ßÊ · ¥ß¥—ß Table
1  2  3  ·≈– 4  µ“¡≈”¥—∫

§à“ pH ¢Õßæ√‘°¥Õß∑—Èß 7 µ—«Õ¬à“ß∑’Ë√–¬–‡«≈“À¡—°
µà“ßÊ ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (35±2oC) „π ¿“«–ª√“»®“°· ß
· ¥ß„π Table 1 æ∫«à“§à“ pH ¢Õßæ√‘°¥Õß∑ÿ°µ—«Õ¬à“ß„π
√–À«à“ß°“√À¡—°‡ªìπ‡«≈“ 30 «—π ¡’·π«‚πâ¡§ß∑’Ë  ‚¥¬„π
«—π∑’Ë 0 ¡’§à“Õ¬Ÿà „π™à«ß 4.17-4.36 ·≈–‡¡◊ËÕ‡«≈“ºà“π‰ª 30
«—π §à“ pH Õ¬Ÿà√–À«à“ß 4.18-4.27  ®“°°“√«‘‡§√“–Àå∑“ß
 ∂‘µ‘ æ∫«à“§à“ pH ¢Õßæ√‘°¥Õß∑’Ë‡«≈“°“√À¡—°µà“ßÊ ‰¡à¡’
§«“¡·µ°µà“ß°—π (p>0.05) „π∑ÿ°µ—«Õ¬à“ß ·≈–‡¡◊ËÕæ‘®“√≥“
®“°«—π∑’Ë∑”°“√«‘‡§√“–Àå æ∫«à“§à“ pH ¢Õß·µà≈–µ—«Õ¬à“ß∑’Ë
‡«≈“°“√À¡—°‡¥’¬«°—π‰¡à·µ°µà“ß°—π‡™àπ‡¥’¬«°—π  º≈°“√
∑¥≈Õßπ’È· ¥ß„Àâ‡ÀÁπ«à“ªí®®—¬∑’Ë»÷°…“∑—Èß Õßªí®®—¬‰¡à¡’º≈
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Table 3. Salt concentrations (%) of pickled chilli produced from various blanching
conditions and different salt concentrations at various times

Salt concentrations* (%) at different fermentation time (days)
        treatment

0 6 12 18 24 30

Control** 6.88 6.43 6.59 6.22 7.04 7.03
1% citric/10% salt 6.84 6.25 6.27 6.83 7.10 7.10
1% citric/15% salt 9.59 9.18 9.46 9.00 9.27 9.08
1% citric/20% salt 11.49 11.11 11.26 11.02 11.14 10.62
1% alum/10% salt 7.56 7.07 7.12 7.51 7.30 7.06
1% alum/15% salt 9.16 9.15 9.54 9.58 9.64 8.82
1% alum/20% salt 11.71 11.49 12.17 12.10 12.31 11.59

* Means within the same row are not significantly different (p>0.05).
** Control = blanched in 1% alum solution at 100oC for 5 minutes and added 10% salt

Table 2. Moisture contents (%) of pickled chilli produced from various blanching
conditions and different salt concentrations at various times

Moisture contents* (%) at different fermentation time (days)
        treatment

0 6 12 18 24 30

Control** 78.18 a,b 78.05 b,b 78.43 ab,b 80.26 a,a 80.90 ab,a 81.72 a,a

1% citric/10% salt 78.41 a,c 79.69 a,c 80.44 a,bc 82.22 a,ab 82.42 a,ab 83.11 a,a

1% citric/15% salt 75.51 ab,c 76.77 bc,bc 76.99 bc,abc 77.31 bc,abc 78.36 bc,ab 78.93 b,a

1% citric/20% salt 75.47 ab,ns 74.90 d,ns 74.47 de,ns 74.90 c,ns 75.56 de,ns 75.65 cd,ns

1% alum/10% salt 78.40 a,ns 77.79 b,ns 78.44 ab,ns 79.80 ab,ns 80.74 ab,ns 81.17 a,ns

1% alum/15% salt 75.01 ab,c 75.75 cd,bc 75.83 cd,bc 76.02 c,bc 77.28 cd,ab 77.72 bc,a

1% alum/20% salt 73.79 b,ns 72.54 e,ns 73.13 e,ns 72.67 e,ns 73.67 e,ns 73.55 d,ns

* Means within the same column (the first superscript) and row (the second superscript) not
sharing a common letter are significantly different (p<0.05).

** Control = blanched in 1% alum solution at 100oC for 5 minutes and added 10% salt

Table 1. pH values of pickled chilli produced from various blanching conditions
and different salt concentrations at various times

         pH* values at different fermentation time (days)
        treatment

0 6 12 18 24 30

Control** 4.32 4.29 4.20 4.19 4.22 4.23
1% citric/10% salt 4.36 4.34 4.28 4.28 4.28 4.27
1% citric/15% salt 4.18 4.19 4.21 4.14 4.17 4.17
1% citric/20% salt 4.17 4.23 4.21 4.15 4.18 4.18
1% alum/10% salt 4.31 4.39 4.28 4.25 4.26 4.27
1% alum/15% salt 4.30 4.31 4.31 4.25 4.28 4.23
1% alum/20% salt 4.19 4.18 4.26 4.24 4.22 4.23

* Means within the same row and column are not significantly different (p>0.05).
** Control = blanched in 1% alum solution at 100oC for 5 minutes and added 10% salt
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‡¡.¬. 2550
º≈¢Õß°“√≈«°‚¥¬„™â “√‡§¡’·≈–ª√‘¡“≥‡°≈◊ÕµàÕ§ÿ≥¿“æ¢Õßæ√‘°¥Õß

ª√’¬–∑—»π’¬å  ª√–‰™‚¬ ·≈– ∏’√æ√  °ß∫—ß‡°‘¥493

µàÕ§à“ pH ´÷Ëß®–‡ÀÁπ‰¥â®“°æ√‘°¥Õß∑’Ë„™â√–¥—∫§«“¡‡¢â¡¢âπ
¢Õß‡°≈◊Õ‡∑à“°—π·µà„™â “√‡§¡’„π°“√≈«°·µ°µà“ß°—π ®–¡’§à“
pH ∑’Ë‰¡à¡’§«“¡·µ°µà“ß°—π ∑—Èßπ’ÈÕ“®‡ªìπº≈¡“®“° “√‡§¡’
∑’Ë „™â „π°“√≈«°∑—Èß Õß™π‘¥ ‰¥â·°à °√¥´‘µ√‘°·≈– “√ â¡π—Èπ
‡¡◊ËÕ≈–≈“¬πÈ”·≈â«µà“ß¡’ƒ∑∏‘Ï‡ªìπ°√¥‡™àπ‡¥’¬«°—π (Anony-
mous, 2005a)  ®÷ß àßº≈„Àâ§à“ pH ¢Õßæ√‘°¥Õß‰¡à·µ°
µà“ß°—π  à«πæ√‘°¥Õß∑’Ë„™â “√‡§¡’„π°“√≈«°™π‘¥‡¥’¬«°—π·µà
„™â‡°≈◊Õ„πª√‘¡“≥∑’Ëµà“ß°—π æ∫«à“¡’§à“ pH ∑’Ë‰¡à·µ°µà“ß°—π
‡™àπ‡¥’¬«°—π

§à“§«“¡™◊Èπ¢Õßæ√‘°¥Õß∑’Ëº≈‘µ¢÷Èπ∑—Èß 7 µ—«Õ¬à“ß∑’Ë
√–¬–‡«≈“À¡—°µà“ßÊ ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß„π Table 2 · ¥ß„Àâ
‡ÀÁπ«à“„π«—π∑’Ë 0 §à“§«“¡™◊Èπ¢Õßµ—«Õ¬à“ßæ√‘°¥Õß¡’§à“Õ¬Ÿà„π
™à«ß 73.79% - 78.41% ‚¥¬µ—«Õ¬à“ß∑’Ë≈«°¥â«¬°√¥´‘µ√‘°
·≈–„™â‡°≈◊Õ 10% ¡’§à“§«“¡™◊Èπ Ÿß ÿ¥§◊Õ 78.41% ·≈–
µ—«Õ¬à“ß∑’Ë≈«°¥â«¬ “√ â¡ ·≈–„™â‡°≈◊Õ 20% ¡’§à“§«“¡™◊Èπ
µË” ÿ¥§◊Õ 73.79% ‡¡◊ËÕ√–¬–‡«≈“À¡—°π“π¢÷Èπæ∫«à“§«“¡™◊Èπ
¢Õß∑ÿ°µ—«Õ¬à“ß¡’°“√‡ª≈’Ë¬π·ª≈ß„π∑‘»∑“ß∑’Ë‡æ‘Ë¡¢÷Èπ ®“°
º≈∑’Ë‰¥â®–‡ÀÁπ«à“ª√‘¡“≥‡°≈◊Õ¡’º≈µàÕ§«“¡™◊Èπ¢Õßæ√‘°¥Õß
¥—ß®–‡ÀÁπ‰¥â®“° —ß‡°µ‰¥â®“°µ—«Õ¬à“ß∑’Ë¡’°“√‡µ‘¡‡°≈◊Õ 10%
¡’§à“§«“¡™◊Èπ Ÿß°«à“µ—«Õ¬à“ß∑’Ë¡’°“√‡µ‘¡‡°≈◊Õ 15% ·≈–
µ—«Õ¬à“ß∑’Ë¡’°“√‡µ‘¡‡°≈◊Õ 20% µ“¡≈”¥—∫ ∑—Èßπ’È‡π◊ËÕß¡“®“°
‡°≈◊Õ‡ªìπ “√∑’Ë¡’§ÿ≥ ¡∫—µ‘„π°“√¥÷ßπÈ”ÕÕ°®“°Õ“À“√ ¥—ßπ—Èπ
‡¡◊ËÕ‡µ‘¡‡°≈◊Õ≈ß„πÕ“À“√®÷ß àßº≈„Àâ§à“«Õ‡µÕ√å·Õ°∑‘«‘µ’È (a

w
)

·≈–§«“¡™◊Èπ¢ÕßÕ“À“√≈¥≈ß (Fennema, 1996)  πÕ°®“°

π’È§à“§«“¡™◊Èπ¢Õßæ√‘°¥Õß‡æ‘Ë¡¢÷Èπ„π√–À«à“ß°“√À¡—°Õ“®‡ªìπ
º≈¡“®“°°“√∑’Ë‡´≈≈åæ√‘°∑’Ë‡°‘¥°“√©’°¢“¥√–À«à“ß°“√·ª√√Ÿª
∑”„Àâ¢Õß‡À≈«∑’ËÕ¬Ÿà¿“¬„π‡´≈≈å‰À≈ÕÕ°¡“ ·≈–‡°≈◊Õ∑’Ë‡µ‘¡
≈ß‰ª°àÕ„Àâ‡°‘¥§«“¡·µ°µà“ß¢Õß·√ß¥—πÕÕ ‚¡µ‘°√–À«à“ß
¿“¬„π·≈–¿“¬πÕ°‡´≈≈åæ√‘° ®÷ß‡°‘¥°“√·æ√à¢ÕßπÈ”ÕÕ°
®“°‡´≈≈å ∑”„Àâ§à“§«“¡™◊Èπ¢Õßæ√‘°¥Õß„π√–À«à“ß°“√À¡—°
‡æ‘Ë¡¢÷Èπ Õ¬à“ß‰√°Áµ“¡º≈°“√∑¥≈Õß™’È„Àâ‡ÀÁπ«à“™π‘¥¢Õß “√
‡§¡’∑’Ë „™â≈«°‰¡à¡’º≈µàÕ§à“§«“¡™◊Èπ ´÷Ëß®–‡ÀÁπ‰¥â®“°µ—«Õ¬à“ß
∑’Ë¡’°“√‡µ‘¡‡°≈◊Õ„πª√‘¡“≥‡∑à“°—π ·µà„™â “√„π°“√≈«°·µ°
µà“ß°—π æ∫«à“§à“§«“¡™◊Èπ¢Õßæ√‘°¥Õß‰¡à¡’§«“¡·µ°µà“ß°—π

‡¡◊ËÕæ‘®“√≥“®“°ª√‘¡“≥‡°≈◊Õ„πæ√‘°¥Õß·µà≈–
µ—«Õ¬à“ß„π Table 3 ®–‡ÀÁπ«à“ª√‘¡“≥‡°≈◊Õ∑’Ë·µ°µà“ß°—π
‡ªìπº≈¡“®“°§«“¡·µ°µà“ß¢Õß§«“¡‡¢â¡¢âπ¢Õß‡°≈◊Õ∑’Ë„™â
„π°“√À¡—° (10% 15% ·≈– 20% µ“¡≈”¥—∫) ‚¥¬æ∫«à“
ª√‘¡“≥‡°≈◊Õ„π∑ÿ°µ—«Õ¬à“ß¡’§à“≈¥≈ß‡¡◊ËÕ‡«≈“„π°“√À¡—°
‡æ‘Ë¡¢÷Èπ °“√≈¥≈ß¢Õßª√‘¡“≥‡°≈◊Õ„πµ—«Õ¬à“ß‡ªìπº≈¡“®“°
ª√‘¡“≥§«“¡™◊Èπ„πµ—«Õ¬à“ß∑’Ë‡æ‘Ë¡¢÷Èπ‡π◊ËÕß®“°‡´≈≈åæ√‘°‡°‘¥
°“√©’°¢“¥·≈–º≈®“°§«“¡·µ°µà“ß¢Õß·√ß¥—πÕÕ ‚¡µ‘°
∑”„ÀâπÈ”∑’ËÕ¬Ÿà „π‡´≈≈åæ√‘°·æ√àÕÕ°¡“ ·≈– Õ¥§≈âÕß°—∫°“√
∑’Ë§à“§«“¡™◊Èπ¢Õßæ√‘°¥Õß‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‡«≈“„π°“√À¡—°‡æ‘Ë¡¢÷Èπ

„π Table 4 æ∫«à“µ—«Õ¬à“ßæ√‘°¥Õß¡’ª√‘¡“≥°√¥
·≈°µ‘°‡√‘Ë¡µâπÕ¬Ÿà√–À«à“ß 0.38% - 0.42% ‚¥¬µ—«Õ¬à“ß
§«∫§ÿ¡¡’ª√‘¡“≥°√¥ Ÿß ÿ¥ ·≈–µ—«Õ¬à“ß∑’Ë≈«°¥â«¬°√¥´‘µ√‘°
·≈–„™â‡°≈◊Õ 20% ·≈–µ—«Õ¬à“ß∑’Ë≈«°¥â«¬ “√ â¡·≈–„™â‡°≈◊Õ

Table 4. Titratable acidity (%) (as lactic acid) of pickled chilli produced from various
blanching conditions and different salt concentrations at various times

Titratable acidity* (%) (as lactic acid)
at different fermentation time (day)

0 6 12 18 24 30

Control** 0.42 0.41 0.47 0.42 0.45 0.43
1% citric/10% salt 0.40 0.39 0.42 0.46 0.42 0.40
1% citric/15% salt 0.40 0.39 0.41 0.42 0.43 0.40
1% citric/20% salt 0.38 0.37 0.37 0.37 0.36 0.35
1% alum/10% salt 0.40 0.38 0.38 0.44 0.39 0.38
1% alum/15% salt 0.38 0.35 0.34 0.39 0.37 0.35
1% alum/20% salt 0.39 0.34 0.32 0.36 0.34 0.33

* Means within the same row and column are not significantly different (p>0.05).
** Control = blanched in 1% alum solution at 100oC for 5 minutes and added 10% salt

treatment
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15% ¡’§à“µË” ÿ¥ ·µàª√‘¡“≥°√¥¢Õß·µà≈–µ—«Õ¬à“ß‰¡à¡’§«“¡
·µ°µà“ß°—π (p>0.05) „π√–À«à“ß°“√À¡—°∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß æ∫
«à“ª√‘¡“≥°√¥„πæ√‘°¥Õß·µà≈–µ—«Õ¬à“ß¡’°“√‡ª≈’Ë¬π·ª≈ß
¢÷Èπ≈ß πÕ°®“°π’È¬—ßæ∫«à“æ√‘°¥Õß∑’Ëº≈‘µ‚¥¬°“√≈«°¥â«¬
 “√ â¡·≈–„™âª√‘¡“≥‡°≈◊Õ√–¥—∫µà“ßÊ  ¡’§à“ª√‘¡“≥°√¥∑’Ë
‰µ‡µ√∑‰¥âµË”°«à“µ—«Õ¬à“ß§«∫§ÿ¡·≈–µ—«Õ¬à“ß∑’Ë≈«°¥â«¬°√¥
´‘µ√‘°∑’Ë „™âª√‘¡“≥‡°≈◊Õ„π√–¥—∫‡¥’¬«°—π ∂÷ß·¡â«à“§à“∑’Ë‰¥â®–
‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ ·≈–æ∫«à“µ—«Õ¬à“ß
æ√‘°¥Õß∑’Ëº≈‘µ‚¥¬°“√≈«°¥â«¬ “√ â¡·≈–„™â‡°≈◊Õ 20% ‡ªìπ
µ—«Õ¬à“ß∑’Ë¡’ª√‘¡“≥°√¥µË”∑’Ë ÿ¥·≈–¡’§à“µË”°«à“µ—«Õ¬à“ß§«∫§ÿ¡
·≈–µ—«Õ¬à“ßæ√‘°¥Õß∑’Ë≈«°¥â«¬°√¥ ‘́µ√‘°·≈–„™âª√‘¡“≥‡°≈◊Õ
10% ·≈– 15% · ¥ß„Àâ‡ÀÁπ«à“ “√ â¡¡’º≈µàÕª√‘¡“≥°√¥
∑’Ë ‰µ‡µ√∑‰¥â„πæ√‘°¥Õß  πÕ°®“°π’È°“√∑’Ë§à“ª√‘¡“≥°√¥∑’Ë
‰µ‡µ√∑‰¥â¡’§à“„°≈â‡§’¬ß°—πµ—Èß·µà‡√‘Ë¡µâπ·≈–«—π∑’Ë 30 ÷́Ëß
«‘‡§√“–Àå‡ªìπ«—π ÿ¥∑â“¬‚¥¬‰¡à¡’§«“¡·µ°µà“ß°—π (p>0.05)
®÷ßÕ“®‡ªìπ‰ª‰¥â«à“æ√‘°¥Õß∑’Ëº≈‘µ¢÷Èππ’È‰¡à‰¥â‡ªìπº≈‘µ¿—≥±å
∑’Ë‡°‘¥®“°°“√À¡—°¢Õß·∫§∑’‡√’¬·≈°µ‘° Õ¬à“ß‰√°Áµ“¡„π°“√
«‘‡§√“–Àå§ÿ≥¿“æ∑“ß‡§¡’‡æ’¬ßÕ¬à“ß‡¥’¬«®–¬—ß‰¡à “¡“√∂
 √ÿª‰¥â„π¢—Èππ’È ®÷ßµâÕßÕ“»—¬°“√«‘‡§√“–Àå∑“ß¥â“π®ÿ≈‘π∑√’¬å„π
¢—ÈπµàÕ‰ª‡æ◊ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈∑’Ë “¡“√∂π”¡“ √ÿª‰¥â™—¥‡®π¬‘Ëß¢÷Èπ

2. §ÿ≥¿“æ∑“ß®ÿ≈™’««‘∑¬“¢Õßæ√‘°¥Õß

°“√«‘‡§√“–Àå§ÿ≥¿“æ∑“ß®ÿ≈™’««‘∑¬“¢Õßæ√‘°¥Õß‚¥¬

«‘‡§√“–Àåª√‘¡“≥®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥ ª√‘¡“≥·∫§∑’‡√’¬·≈°µ‘°
·≈–ª√‘¡“≥¬’ µå·≈–√“ · ¥ß¥—ß Table 5  6 ·≈– 7 µ“¡
≈”¥—∫ ‡π◊ËÕß®“°§à“‡À≈à“π’È “¡“√∂„™â‡ªìπ‡°≥±å„π°“√∫àß∫Õ°
∂÷ß√–¥—∫°“√‡ ◊ËÕ¡‡ ’¬¢Õßº≈‘µ¿—≥±å‰¥â º≈‘µ¿—≥±åÕ“À“√∑’Ë
®—¥«à“‡ ◊ËÕ¡‡ ’¬®–¡’ª√‘¡“≥®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥ª√–¡“≥ 106 -
108 CFU/g  ª√‘¡“≥·∫§∑’‡√’¬·≈°µ‘° >107 CFU/g   ·≈–
ª√‘¡“≥¬’ µå·≈–√“ >107 CFU/g ´÷Ëß§à“π’ÈÕ“®¡’°“√‡ª≈’Ë¬π
·ª≈ß‰¥â ¢÷Èπ°—∫™π‘¥¢ÕßÕ“À“√·≈–™π‘¥¢Õß®ÿ≈‘π∑√’¬å∑’Ë
‡°’Ë¬«¢âÕß (Jay, 2000)

®“°°“√∑¥≈Õß æ∫«à“„π«—π∑’Ë 0 æ√‘°¥Õß∑—Èß 7
µ—«Õ¬à“ß¡’ª√‘¡“≥®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥Õ¬Ÿà√–À«à“ß 1.5 x 103 -
8.7 x 103 CFU/g  ¥—ß· ¥ß„π Table  5 ‚¥¬ª√‘¡“≥
®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥„π·µà≈–µ—«Õ¬à“ß¡’ª√‘¡“≥‡√‘Ë¡µâπ„°≈â‡§’¬ß
°—π ‡¡◊ËÕ‡«≈“°“√À¡—°‡æ‘Ë¡¢÷Èπæ∫«à“æ√‘°¥Õß∑—Èß 7 µ—«Õ¬à“ß¡’
ª√‘¡“≥®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥‡æ‘Ë¡¢÷Èπ ·≈–‡¡◊ËÕÀ¡—°‡ªìπ‡«≈“ 30
«—π æ∫«à“æ√‘°¥Õß∑—Èß 7 µ—«Õ¬à“ß¡’ª√‘¡“≥®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥
√–À«à“ß 3.0 x 104 - 1.5 x 107 CFU/g  ‚¥¬µ—«Õ¬à“ß
§«∫§ÿ¡¡’ª√‘¡“≥®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥ Ÿß∑’Ë ÿ¥·µà‰¡à·µ°µà“ß®“°
ª√‘¡“≥®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥„πæ√‘°¥Õß∑√’µ‡¡πµåÕ◊ËπÊ ·µà®“°
¢âÕ¡Ÿ≈π’È‰¡à “¡“√∂∫Õ°‰¥â«à“æ√‘°¥Õßµ—«Õ¬à“ß„¥¡’°“√‡æ‘Ë¡
®”π«π¢Õß®ÿ≈‘π∑√’¬å¡“°∑’Ë ÿ¥‡π◊ËÕß®“°æ√‘°¥Õß·µà≈–µ—«Õ¬à“ß
¡’ª√‘¡“≥‡™◊ÈÕµ—Èßµâπ‰¡à‡∑à“°—π  ®÷ß‰¥âπ”§à“  log N/N

0
  ¡“

ª√–°Õ∫°“√æ‘®“√≥“  ‚¥¬§à“ log N/N
0
 ‡ªìπ§à“∑’Ë· ¥ß

Table 5. Total microbial counts of pickled chilli produced from various blanching
conditions and different salt concentrations at various times

Total microbial count (CFU/g)

       treatment fermentation period (day)

0 6 12 18 24 30

Control** 6.6x103 a 1.0x106 ab 4.2x107 a 2.5x107 ab 1.9x107 a 1.5x107 a

1% citric/10% salt 8.7x103 a 3.2x106 a 3.4x107 ab 4.5x107 a 1.2x106 b 4.4x106 a

1% citric/15% salt 3.4x103 a 3.5x105 b 5.0x106 bc 9.7x106 ab 1.3x106 b 3.0x106 a

1% citric/20% salt 1.5x103 a 6.1x103 b 1.3x106 c 7.0x106 b 7.5x106 b 2.0x106 a

1% alum/10% salt 2.8x103 a 1.6x105 b 1.2x107 abc 2.2x107 ab 7.7x106 b 1.5x106 a

1% alum/15% salt 2.0x103 a 3.0x103 b 8.1x106 bc 2.7x106 b 4.4x106 b 1.1x106 a

1% alum/20% salt 2.1x103 a 2.5x103 b 2.5x106 c 2.5x104 b 7.5x104 b 3.0x104 a

Means within the same column not sharing a common superscript are significantly different
(p<0.05).
** Control = blanched in 1% alum solution at 100oC for 5 minutes and added 10% salt
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Table 6. Lactic acid bacteria counts of pickled chilli produced from various blanch-
ing conditions and different salt concentrations at various times

Lactic acid bacteria (CFU/g)

      treatment fermentation period (day)

0 6 12 18 24 30

Control** 1.0x103 a 2.5x105 a 1.9x107 a 1.8x107 ab 2.1x107 a 2.0x106 a

1% citric/10% salt 1.4x103 a 5.2x105 a 1.8x107 a 4.0x107 a 6.8x106 b 1.3x106 a

1% citric/15% salt 2.1x102 a 4.8x104 a 3.6x106 a 3.5x106 b 3.2x105 b 1.2x106 a

1% citric/20% salt 1.1x102 a 8.9x102 a 2.9x104 a 5.9x105 b 2.2x105 b 3.2x104 a

1% alum/10% salt 6.1x102 a 8.4x104 a 1.0x107 a 1.2x107 b 5.5x106 b 6.4x105 a

1% alum/15% salt 6.8x102 a 1.7x103 a 4.2x105 a 2.0x106 b 1.5x106 b 1.0x106 a

1% alum/20% salt 6.5x102 a 3.5x102 a 2.8x104 a 9.1x103 b 4.3x104 b 3.0x104 a

Means within the same column not sharing a common superscript are significantly different
(p<0.05).
** Control = blanched in 1% alum solution at 100oC for 5 minutes and added 10% salt

Table 7. Yeast and mold counts of pickled chilli produced from various blanching
conditions and different salt concentrations at various times

Yeast and mold count (CFU/g)

        treatment fermentation period (day)

0 6 12 18 24 30

Control** <10 1.3x105 a 2.6x106 a 1.4x106 ab 8.9x106 a 2.6x106 a

1% citric/10% salt <10 1.6x105 a 2.9x106 a 2.9x106 a 9.7x105 b 2.6x106 a

1% citric/15% salt <10 8.4x103 a 8.8x104 a 4.7x105 b 2.0x106 b 1.5x106 a

1% citric/20% salt <10 5.0x102 a 2.3x103 a 2.5x104 b 1.7x105 b 2.1x105 a

1% alum/10% salt <10 1.2x104 a 1.3x106 a 1.3x106 ab 1.4x106 b 1.0x105 a

1% alum/15% salt <10 3.0x102 a 1.5x104 a 5.5x106 b 3.3x105 b 3.4x105 a

1% alum/20% salt <10    <10 1.3x104 a 6.6x103 b 9.7x103 b 5.6x103 a

Means within the same column not sharing a common superscript are significantly different
(p<0.05).
** Control = blanched in 1% alum solution at 100oC for 5 minutes and added 10% salt

 —¥ à«π°“√‡æ‘Ë¡®”π«π¢Õß®ÿ≈‘π∑√’¬å „π™à«ß‡«≈“Àπ÷Ëß´÷Ëß
§”π«≥®“°§à“ log ¢Õßª√‘¡“≥®ÿ≈‘π∑√’¬å„π«—π∑’Ë 30 À“√
¥â«¬ª√‘¡“≥®ÿ≈‘π∑√’¬åµ—Èßµâπ  æ∫«à“  §à“  log N/N

0
  ¢Õß

ª√‘¡“≥®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥„πµ—«Õ¬à“ßæ√‘°¥Õß¡’§à“Õ¬Ÿà√–À«à“ß
1.15-3.36 (‰¡à‰¥â· ¥ß¢âÕ¡Ÿ≈) ‚¥¬µ—«Õ¬à“ß§«∫§ÿ¡¡’§à“
log N/N

0
  Ÿß ÿ¥§◊Õ 3.36  „π¢≥–∑’Ëµ—«Õ¬à“ßæ√‘°¥Õß∑’Ë

º≈‘µ‚¥¬°“√≈«°æ√‘°¥â«¬ “√ â¡·≈–„™â‡°≈◊Õ 20% ¡’§à“
µË” ÿ¥§◊Õ 1.15 ´÷ËßÀ¡“¬§«“¡«à“ µ—«Õ¬à“ßπ’È¡’°“√‡æ‘Ë¡®”π«π
¢Õß®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥µË”∑’Ë ÿ¥ „π¢≥–∑’Ëµ—«Õ¬à“ß§«∫§ÿ¡¡’°“√

‡æ‘Ë¡®”π«π¢Õß®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥ Ÿß∑’Ë ÿ¥·≈–º≈∑’Ë‰¥â· ¥ß„Àâ
‡ÀÁπ«à“™π‘¥ “√‡§¡’∑’Ë „™â „π°“√≈«°¡’º≈µàÕ°“√‡æ‘Ë¡¢÷Èπ¢Õß
ª√‘¡“≥®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥ ‚¥¬µ—«Õ¬à“ßæ√‘°¥Õß∑’Ëº≈‘µ‚¥¬°“√
≈«°¥â«¬°√¥´‘µ√‘°¡’§à“ log N/N

0
  Ÿß°«à“µ—«Õ¬à“ßæ√‘°¥Õß

∑’Ëº≈‘µ‚¥¬°“√≈«°¥â«¬ “√ â¡∑’Ë„™âª√‘¡“≥‡°≈◊Õ„π°“√À¡—°∑’Ë
√–¥—∫‡¥’¬«°—π  πÕ°®“°π’È¬—ßæ∫«à“°“√„™âª√‘¡“≥‡°≈◊Õ„π
√–¥—∫∑’Ë Ÿß¢÷Èπ¡’º≈∑”„Àâ°“√‡æ‘Ë¡®”π«π¢Õß®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥
„πæ√‘°¥Õß≈¥≈ß¡“°¢÷Èπ

ª√‘¡“≥·∫§∑’‡√’¬·≈°µ‘°¢Õßæ√‘°¥Õß„π√–À«à“ß°“√
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À¡—°· ¥ß„π Table 6  æ∫«à“„π«—π∑’Ë 0 æ√‘°¥Õß∑—Èß 7
µ—«Õ¬à“ß¡’ª√‘¡“≥·∫§∑’‡√’¬·≈°µ‘°‰¡à·µ°µà“ß°—π (p>0.05)
‡™àπ‡¥’¬«°—∫ª√‘¡“≥®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥ ·≈–ª√‘¡“≥·∫§∑’‡√’¬
·≈°µ‘°∑’Ë«‘‡§√“–Àå‰¥â¡’§à“µË”°«à“ª√‘¡“≥®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥‡æ’¬ß
‡≈Á°πâÕ¬ ÷́ËßÕ“®‡ªìπ‰ª‰¥â«à“®ÿ≈‘π∑√’¬å à«π„À≠à„πæ√‘°¥Õß
‡ªìπ·∫§∑’‡√’¬·≈°µ‘°  ∑—Èßπ’È‡π◊ËÕß®“°°“√¡’ª√‘¡“≥‡°≈◊Õ∑’Ë
§àÕπ¢â“ß Ÿß·≈–¡’ ¿“«–‡ªìπ°√¥®÷ßÕ“®¬—∫¬—Èß°“√‡®√‘≠¢Õß
‡™◊ÈÕ™π‘¥Õ◊ËπÊ ‡¡◊ËÕ‡«≈“°“√À¡—°µ—«Õ¬à“ßπ“π¢÷Èπæ∫«à“ª√‘¡“≥
·∫§∑’‡√’¬·≈°µ‘°„πµ—«Õ¬à“ß‡æ‘Ë¡¢÷Èπ ‡¡◊ËÕ‡«≈“ºà“π‰ª 30 «—π
æ∫«à“æ√‘°¥Õß∑—ÈßÀ¡¥¡’ª√‘¡“≥·∫§∑’‡√’¬·≈°µ‘°Õ¬Ÿà√–À«à“ß
3.0 x 104 - 2.0 x 106 CFU/g ‚¥¬µ—«Õ¬à“ß§«∫§ÿ¡¡’ª√‘¡“≥
·∫§∑’‡√’¬·≈°µ‘° Ÿß ÿ¥  ·≈–®“°°“√À¡—°æ∫«à“°“√‡æ‘Ë¡
ª√‘¡“≥¢Õß·∫§∑’‡√’¬·≈°µ‘°¡’§«“¡ —¡æ—π∏å°—∫ª√‘¡“≥°√¥
∑’Ë ‰µ‡µ√∑‰¥â„π√Ÿª¢Õß°√¥·≈°µ‘°  ‡¡◊ËÕª√‘¡“≥·∫§∑’‡√’¬
·≈°µ‘°‡æ‘Ë¡¢÷Èπ æ∫«à“ª√‘¡“≥°√¥∑’Ë‰µ‡µ√∑‰¥â¡’§à“ Ÿß¢÷Èπ„π
√–¬–‡«≈“‡¥’¬«°—π   ®“°°“√§”π«≥§à“ log N/N

0
 ¢Õß

·∫§∑’‡√’¬·≈°µ‘° æ∫«à“¡’§à“Õ¬Ÿà√–À«à“ß 1.66-3.76 ‚¥¬
µ—«Õ¬à“ßæ√‘°¥Õß∑’Ëº≈‘µ‚¥¬°“√≈«°æ√‘°¥â«¬ “√ â¡·≈–„™â
‡°≈◊Õ 20% ¡’°“√‡æ‘Ë¡ª√‘¡“≥¢Õß·∫§∑’‡√’¬·≈°µ‘°µË”∑’Ë ÿ¥
·≈–æ∫«à“™π‘¥¢Õß “√‡§¡’∑’Ë„™â „π°“√≈«°¡’º≈µàÕ°“√‡æ‘Ë¡¢÷Èπ
¢Õß·∫§∑’‡√’¬·≈°µ‘°‡™àπ‡¥’¬«°—π  ‚¥¬µ—«Õ¬à“ß∑’Ë „™â°√¥
´‘µ√‘°„π°“√≈«°¡’§à“ log N/N

0
  Ÿß°«à“µ—«Õ¬à“ß∑’Ë≈«°¥â«¬

 “√ â¡∑’Ë „™âª√‘¡“≥‡°≈◊Õ„π°“√À¡—°√–¥—∫‡¥’¬«°—π ·≈–æ∫«à“
ª√‘¡“≥‡°≈◊Õ¡’º≈µàÕ°“√‡æ‘Ë¡®”π«π¢Õß·∫§∑’‡√’¬·≈°µ‘°„π
æ√‘°¥Õß ‚¥¬µ—«Õ¬à“ß∑’Ë„™â‡°≈◊Õ 20% ¡’§à“ log N/N

0
 µË”

°«à“µ—«Õ¬à“ß§«∫§ÿ¡·≈–µ—«Õ¬à“ß∑’Ë¡’ª√‘¡“≥‡°≈◊Õ„π√–¥—∫µË”
°«à“ª√‘¡“≥¬’ µå·≈–√“„πæ√‘°¥Õß∑—Èß 7 µ—«Õ¬à“ß„π√–À«à“ß
°“√À¡—°· ¥ß„π Table 7 æ∫«à“„π«—π∑’Ë 0 æ√‘°¥Õß∑—Èß 7
µ—«Õ¬à“ß¡’ª√‘¡“≥¬’ µå·≈–√“πâÕ¬°«à“ 10 CFU/g  ‡¡◊ËÕ‡«≈“
„π°“√À¡—°π“π¢÷Èπæ∫«à“ª√‘¡“≥¬’ µå·≈–√“‡æ‘Ë¡¢÷Èπ ‚¥¬‡¡◊ËÕ
‡«≈“ºà“π‰ª 30 «—π ª√‘¡“≥¬’ µå·≈–√“„πæ√‘°¥Õß¡’§à“Õ¬Ÿà
√–À«à“ß 5.6 x 103 - 2.6 x 106 CFU/g  ‚¥¬µ—«Õ¬à“ß
§«∫§ÿ¡·≈–µ—«Õ¬à“ßæ√‘°¥Õß∑’Ë‡µ√’¬¡‚¥¬°“√≈«°æ√‘°¥â«¬
°√¥´‘µ√‘°·≈–„™âª√‘¡“≥‡°≈◊Õ 10%  ¡’ª√‘¡“≥¬’ µå·≈–
‡™◊ÈÕ√“¡“°∑’Ë ÿ¥ Õ¬à“ß‰√°Áµ“¡®“°º≈°“√∑¥≈Õß¬—ß‰¡à “¡“√∂
√–∫ÿ‰¥âÕ¬à“ß™—¥‡®π∂÷ßº≈¢Õß™π‘¥ “√‡§¡’∑’Ë„™â „π°“√≈«°µàÕ
ª√‘¡“≥¬’ µå·≈–‡™◊ÈÕ√“ ‡π◊ËÕß®“°§à“ log N/N

0
 ¢Õß·µà≈–

µ—«Õ¬à“ß¡’°“√‡ª≈’Ë¬π·ª≈ß¢÷Èπ≈ß‚¥¬‰¡à¡’∑‘»∑“ß∑’Ë·πàπÕπ

·µà‡¡◊ËÕæ‘®“√≥“®“°ª√‘¡“≥‡°≈◊Õ∑’Ë „™â „π√–¥—∫∑’Ë Ÿß¢÷Èπ¢Õß
µ—«Õ¬à“ßæ√‘°¥Õß∑’Ë „™â°√¥´‘µ√‘°·≈– “√ â¡„π°“√≈«°æ∫«à“
ª√‘¡“≥¬’ µå·≈–√“¡’·π«‚πâ¡µË”°«à“µ—«Õ¬à“ß§«∫§ÿ¡‡¡◊ËÕ‡«≈“
°“√À¡—°π“π¢÷Èπ

º≈°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“™π‘¥¢Õß “√‡§¡’∑’Ë„™â≈«°
·≈–ª√‘¡“≥‡°≈◊Õ¡’º≈µàÕ§ÿ≥¿“æ∑“ß®ÿ≈™’««‘∑¬“¢Õßæ√‘°¥Õß
‚¥¬ “√ â¡¡’·π«‚πâ¡„π°“√¬—∫¬—Èß°“√‡æ‘Ë¡®”π«π¢Õß®ÿ≈‘π∑√’¬å
∑—ÈßÀ¡¥  ·∫§∑’‡√’¬·≈°µ‘°·≈–¬’ µå·≈–√“¥’°«à“°√¥´‘µ√‘°
‡π◊ËÕß®“° “√ â¡‡¡◊ËÕ≈–≈“¬πÈ”·≈â«®–¡’§ÿ≥ ¡∫—µ‘‡ªìπ°√¥
∑”„Àâ√–∫∫°“√∑”ß“π¢Õß®ÿ≈‘π∑√’¬å‡ ’¬ ¿“æ·≈–‡¡◊ËÕ·µ°µ—«
 “√ â¡®–„Àâ “√ª√–°Õ∫∑’Ë¡’ª√–®ÿ∫«° (NH

4

+) ´÷Ëß‡¡◊ËÕ√«¡
µ—«°—∫ª√–®ÿ≈∫¢Õß‚ª√‚µæ≈“ ´÷¡„π‡´≈≈å®ÿ≈‘π∑√’¬å ∑”„Àâ
‡°‘¥‡ªìπ “√ª√–°Õ∫∑’Ë‡ªìπæ‘…°—∫®ÿ≈‘π∑√’¬å  πÕ°®“°π’È‡¡◊ËÕ
≈–≈“¬πÈ”·≈â« “√ â¡¬—ß„Àâ “√ª√–°Õ∫¢Õß HSO

3

- ´÷Ëß‡ªìπ
¡’º≈„π°“√¬—∫¬—Èß®ÿ≈‘π∑√’¬å (Jay, 2000)

„π à«π¢Õßª√‘¡“≥‡°≈◊Õ∑’Ë‡æ‘Ë¡¢÷Èπ àßº≈„Àâ°“√‡æ‘Ë¡
®”π«π¢Õß®ÿ≈‘π∑√’¬å∑—Èß “¡™π‘¥≈¥≈ß  ‡π◊ËÕß®“°‡°≈◊Õ¡’º≈
„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß®ÿ≈‘π∑√’¬åÀ≈“¬∑“ß ‡™àπ °“√¥÷ßπÈ”
ÕÕ°®“°Õ“À“√∑”„Àâª√‘¡“≥πÈ”∑’Ë®ÿ≈‘π∑√’¬å “¡“√∂π”‰ª„™â‰¥â
≈¥≈ß·≈–§«“¡‡¢â¡¢âπ¢Õß‡°≈◊Õ∑’Ë ŸßÕ“®¡’º≈∑”„Àâ®ÿ≈‘π∑√’¬å
 Ÿ≠‡ ’¬πÈ”ÕÕ°®“°‡´≈≈å‡π◊ËÕß®“°§«“¡·µ°µà“ß¢Õß·√ß¥—π
ÕÕ ‚¡µ‘°·≈–Õ“®∑”„Àâ‡Õπ‰´¡å∑’Ë‡°’Ë¬«¢âÕß°—∫°√–∫«π°“√
‡¡µ“‚∫≈‘´÷¡µà“ßÊ ‡°‘¥°“√ Ÿ≠‡ ’¬ ¿“æ∏√√¡™“µ‘ (Ray,
2000) ®“°º≈°“√∑¥≈Õß æ∫«à“°“√„™â “√ â¡≈«°√à«¡°—∫
‡°≈◊Õ 20% ¡’ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß®ÿ≈‘π∑√’¬å‰¥â¥’∑’Ë ÿ¥
÷́ËßÕ“®¡’ “‡Àµÿ¡“®“°°“√ÕÕ°ƒ∑∏‘Ï‡ √‘¡°—π¢Õß “√∑—Èß Õß

™π‘¥  πÕ°®“°π—Èπº≈„π°“√¬—∫¬—Èß®ÿ≈‘π∑√’¬å¬—ßÕ“®‡°‘¥®“°
 à«π¢ÕßπÈ”¡—πÀÕ¡√–‡À¬„πæ√‘°∑’Ë¡’√“¬ß“π«à“ “¡“√∂¬—∫¬—Èß
®ÿ≈‘π∑√’¬å∫“ß™π‘¥‰¥â (Meena and Sethi, 1994; Hirasa
and Takemasa, 1998)

3. §à“ ’¢Õßæ√‘°¥Õß

°“√«—¥§à“ ’¢Õßº≈‘µ¿—≥±åÕ“À“√‚¥¬∑—Ë«‰ªπ‘¬¡„™â
√–∫∫°“√«—¥ ’Œ—π‡µÕ√å ´÷Ëßæ‘®“√≥“§à“ ’¢Õßº≈‘µ¿—≥±å®“°§à“
3 §à“ ‰¥â·°à§à“ L* a* ·≈– b* ‚¥¬§à“ L* À¡“¬∂÷ß§à“
§«“¡ «à“ß¢Õß ’ ‚¥¬¡’§à“Õ¬Ÿà√–À«à“ß 0 -100  ‚¥¬§à“ 0
À¡“¬∂÷ß«—µ∂ÿ ’¥” ·≈–§à“ 100 À¡“¬∂÷ß«—µ∂ÿ ’¢“«  §à“ a* „™â
°”Àπ¥ ’·¥ßÀ√◊Õ ’‡¢’¬« ‚¥¬§à“∫«°· ¥ß«à“«—µ∂ÿ¡’ ’ÕÕ°·¥ß
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ª√’¬–∑—»π’¬å  ª√–‰™‚¬ ·≈– ∏’√æ√  °ß∫—ß‡°‘¥497

§à“≈∫À¡“¬∂÷ß«—µ∂ÿ¡’ ’ÕÕ°‡¢’¬«  §à“ b* „™â°”Àπ¥§à“ ’
‡À≈◊ÕßÀ√◊ÕπÈ”‡ß‘π  ‚¥¬§à“∫«°· ¥ß«à“«—µ∂ÿ¡’ ’ÕÕ°‡À≈◊Õß
§à“≈∫À¡“¬∂÷ß«—µ∂ÿ¡’ ’ÕÕ°πÈ”‡ß‘π  (‡æÁ≠»√’ ·≈–§≥–, 2540)
„π∑’Ëπ’È®–· ¥ßº≈‡©æ“–§à“ L* ·≈–§à“ a* ¢Õßæ√‘°¥Õß
· ¥ß¥—ß Table 8 ·≈– 9 µ“¡≈”¥—∫

Table 8 · ¥ß§à“ L* ¢Õßæ√‘°¥Õß„π√–À«à“ß°“√
À¡—° „π«—π∑’Ë 0 §à“ L* ¢Õßæ√‘°¥Õß¡’§à“Õ¬Ÿà√–À«à“ß 28.82-
30.34 ‚¥¬µ—«Õ¬à“ß§«∫§ÿ¡¡’§à“ Ÿß ÿ¥  ·µà§à“ L* ∑—ÈßÀ¡¥
‰¡à·µ°µà“ß°—π (p>0.05)  ·≈–§à“ L* ¢Õß·µà≈–µ—«Õ¬à“ß¡’
°“√‡ª≈’Ë¬π·ª≈ß¢÷Èπ·≈–≈ß  „π«—π∑’Ë 30 æ∫«à“æ√‘°¥Õß∑ÿ°

µ—«Õ¬à“ß¬—ß§ß¡’§à“ L* ¢Õß ’„°≈â‡§’¬ß°—∫§à“‡√‘Ë¡µâπ‚¥¬¡’ ’
·¥ß§≈È”

Table 9 æ∫«à“„π«—π∑’Ë 0  §à“ a* ¢Õßæ√‘°¥Õß∑ÿ°
µ—«Õ¬à“ß¡’§à“„°≈â‡§’¬ß°—π‚¥¬Õ¬Ÿà√–À«à“ß 32.82-34.67 ·≈–
¡’°“√‡ª≈’Ë¬π·ª≈ß¢÷Èπ·≈–≈ß‡™àπ‡¥’¬«°—∫§à“ L*  ·≈–∑’Ë
‡«≈“À¡—° 30 «—π æ∫«à“∑ÿ°µ—«Õ¬à“ß¡’§à“ a* ≈¥≈ß‡≈Á°πâÕ¬
‚¥¬¡’§à“Õ¬Ÿà√–À«à“ß 32.23-33.93 ·µà‰¡à¡’§«“¡·µ°µà“ß°—π
®“°§à“‡√‘Ë¡µâπ (p>0.05)

®“°°“√∑’Ëæ√‘°¥Õß‡ªìπº≈‘µ¿—≥±å∑’Ë¡’ ’º ¡√–À«à“ß ’
‡À≈◊Õß·≈–·¥ß √ß§«—µ∂ÿÀ≈—°∑’Ëæ∫¡“°„πæ√‘°§◊Õ§’‚µ·§‚√-

Table 8. L* values of pickled chilli produced from various blanching conditions and different salt
concentrations at various times

L* value of pickled chilli

      treatment fermentation period (day)

0 3 6 9 12 15 18 21 24 27 30

Control** 30.34 30.63 30.56 30.68 30.33 30.51 30.57 30.49 30.37 32.19 30.78
1% citric/10% salt 29.97 30.00 30.60 30.31 30.19 29.96 29.68 30.25 30.36 30.86 29.73
1% citric/15% salt 29.09 29.02 29.08 29.22 29.22 29.77 29.35 29.39 29.15 30.27 28.80
1% citric/20% salt 28.82 28.63 29.10 29.17 28.88 29.56 29.10 29.05 29.35 29.58 29.03
1% alum/10% salt 29.79 29.75 29.96 30.15 29.68 29.98 29.74 29.96 29.95 30.86 29.49
1% alum/15% salt 29.20 28.99 29.17 29.36 29.00 29.62 29.44 30.13 29.95 30.53 29.37
1% alum/20% salt 29.18 28.66 29.60 28.74 28.96 28.98 29.02 29.02 28.72 29.61 28.71

Means within the same row and column are not significantly different (p>0.05)
** Control = blanched in 1% alum solution at 100oC for 5 minutes and added 10% salt

Table 9. a* values of pickled chilli produced from various blanching conditions and different salt
concentrations at various times

a* value of pickled chilli

       treatment fermentation period (day)

0 3 6 9 12 15 18 21 24 27 30

Control** 33.81 34.38 34.53 34.09 34.38 33.57 33.46 33.68 33.73 33.82 32.23
1% citric/10% salt 34.17 34.97 34.04 34.48 34.40 34.04 34.14 33.69 30.31 34.10 33.63
1% citric/15% salt 32.82 33.43 33.08 32.86 32.61 33.06 32.93 33.07 32.97 34.08 32.58
1% citric/20% salt 33.88 34.29 34.13 33.89 33.81 33.99 33.46 33.87 33.84 34.02 33.19
1% alum/10% salt 34.20 34.94 34.59 35.04 34.87 33.24 35.04 34.69 34.53 35.61 33.93
1% alum/15% salt 34.12 34.67 33.97 34.06 34.01 34.25 34.05 33.81 34.20 34.49 33.82
1% alum/20% salt 34.67 34.50 34.35 33.93 33.93 33.57 33.87 33.73 34.19 35.03 33.39

Means within the same row and column are not significantly different (p>0.05)
** Control = blanched in 1% alum solution at 100oC for 5 minutes and added 10% salt
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∑’πÕ¬¥å (keto-carotenoid) ´÷Ëß‡ªìπÕπÿæ—π∏ÿå‰Œ¥√Õ°´‘≈§’‚µ
(hydroxyl-keto) ¢Õß·§‚√∑’πÕ¬¥å (Anonymous, 2005b)
æ√‘°„π °ÿ≈ Capsicum sp. ¡’√ß§«—µ∂ÿÀ≈—° 3 ™π‘¥‰¥â·°à
·§ª·´π∑‘π (capsanthin) ·§ª‚´√Ÿ∫‘π (capsorubin)
·≈–§√‘ª‚µ·§ª ‘́π (cryptocapsin) (Ahmed et al., 2002)
·§ª·´π∑‘π·≈–·§ª‚´√Ÿ∫‘π‡ªìπ√ß§«—µ∂ÿ∑’Ë∑”„Àâæ√‘°¡’ ’ÕÕ°
·¥ß „π¢≥–∑’Ë§√‘ª‚µ·§ª´‘π¡’ ’ÕÕ°‡À≈◊Õß (Anonymous,
2005c)   ®“°¢âÕ¡Ÿ≈∑’Ë‰¥â®–‡ÀÁπ«à“§à“ a* ¢Õßæ√‘°¥Õß¡’
‡ª≈’Ë¬π·ª≈ß„π√–À«à“ß°“√À¡—°·µà§à“∑’Ë‰¥â‰¡à¡’§«“¡·µ°µà“ß
°—π (p>0.05)  ·µà‡¡◊ËÕæ‘®“√≥“®“° ’∑’Ë —ß‡°µ‰¥â¥â«¬µ“‡ª≈à“
®–æ∫«à“æ√‘°¥Õß¡’ ’§≈È”≈ß°«à“¢≥–‡√‘Ë¡µâπ°“√À¡—°  °“√
‡ª≈’Ë¬π·ª≈ß¢Õß ’∑’Ë‡°‘¥¢÷Èπ„πæ√‘°¥Õß„π√–À«à“ß°“√À¡—°π—Èπ
Õ“®¡’ “‡ÀµÿÀ≈—°¡“®“°°“√≈¥≈ß¢Õßª√‘¡“≥‡¡Á¥ ’ ´÷Ëß‡ªìπ
º≈¡“®“°°“√‡°‘¥ªØ‘°√‘¬“ÕÕ°´‘‡¥™—Ëπ¢Õß√ß§«—µ∂ÿ∑’Ë¡’¡“°„π
æ√‘° ‰¥â·°à §’‚µ·§‚√∑’πÕ¬¥å Fennema (1996) √“¬ß“π
«à“·§‚√∑’πÕ¬¥å‡ªìπ√ß§«—µ∂ÿ∑’Ë¡’§«“¡§ßµ—«µàÕ§«“¡√âÕπ„π
√–À«à“ß°√–∫«π°“√·ª√√Ÿª·≈–°“√‡°Á∫√—°…“ ·µà‰¡à§ßµ—«µàÕ
ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—Ëπ  ‡π◊ËÕß®“°‚§√ß √â“ß¢Õß “√ª√–°Õ∫
·§‚√∑’πÕ¬¥å¡’æ—π∏–§Õπ®Ÿ‡°∑‰¡àÕ‘Ë¡µ—«∑’ËµàÕ°—π‡ªìπ “¬¬“«
(unsaturated conjugated chain) ¥—ßπ—Èπ°“√ ≈“¬µ—«¢Õß
·§‚√∑’πÕ¬¥åÕ“®‡°‘¥‰¥â‡¡◊ËÕ —¡º— °—∫ “√∑’Ë°àÕ„Àâ‡°‘¥ªØ‘°‘√‘¬“
ÕÕ°´‘‡¥™—Ëπ ‰¥â·°à · ß Õ“°“»  “√ÕÕ°´‘‰¥´å´‘Ëß·≈–√’¥‘«´‘Ëß
(Anonymous, 2005) ·≈–°“√©’°¢“¥¢Õß‡´≈≈åæ√‘° àßº≈
„Àâ√ß§«—µ∂ÿ‡À≈à“π’È¡’‚Õ°“ ‡°‘¥ÕÕ°´‘‡¥™—Ëπ¡“°¢÷Èπ  πÕ°®“°
π—Èπ°“√ ≈“¬µ—«¢Õß “√ª√–°Õ∫·§‚√∑’πÕ¬¥åÕ“®‡°‘¥®“°
‡Õπ‰´¡å ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‡Õπ‰´¡å‰≈æÕ°´’®’‡π  (lipoxy-
genase)  ´÷Ëß°≈‰°°“√∑”ß“π¢Õß‡Õπ‰´¡å°≈ÿà¡π’È àßº≈∑“ß
ÕâÕ¡µàÕ°“√ ≈“¬µ—«¢Õß·§‚√∑’πÕ¬¥å ‡Õπ‰´¡å‰≈æÕ°´’®’‡π 
‡ªìπµ—«‡√àßÕ—µ√“°“√‡°‘¥ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—Ëπ¢Õß°√¥‰¢¡—π
‰¡àÕ‘Ë¡µ—« ´÷ËßªØ‘°‘√‘¬“π’È®–‰¥â “√‡æÕ√åÕÕ°‰´¥å‡ªìπº≈‘µ¿—≥±å
·≈–‡æÕ√åÕÕ°‰´¥å∑’Ë‡°‘¥¢÷Èπ®–∑”ªØ‘°‘√‘¬“°—∫·§‚√∑’πÕ¬¥å
∑”„Àâ‡°‘¥°“√≈¥≈ß¢Õß‡¡Á¥ ’‰¥â

 √ÿªº≈°“√∑¥≈Õß

°“√„™â “√ â¡≈«°æ√‘°√à«¡°—∫°“√„™â‡°≈◊Õª√‘¡“≥ 20%
„π°“√º≈‘µæ√‘°¥Õß®–„Àâæ√‘°¥Õß∑’Ë¡’§ÿ≥¿“æ∑’Ë¥’∑’Ë ÿ¥·≈–
°“√„™â°√¥´‘µ√‘°·≈– “√ â¡„π°“√≈«°‰¡à¡’º≈µàÕ  §à“ pH

ª√‘¡“≥°√¥∑’Ë‰µ‡µ√∑‰¥â·≈–ª√‘¡“≥§«“¡™◊Èπ¢Õßæ√‘°¥Õß
·µà “√ â¡„Àâº≈„π°“√¬—∫¬—Èß°“√‡æ‘Ë¡®”π«π¢Õß®ÿ≈‘π∑√’¬å
∑—ÈßÀ¡¥ ·∫§∑’‡√’¬·≈°µ‘°·≈–¬’ µå·≈–√“‰¥â¥’°«à“°“√„™â°√¥
´‘µ√‘°  ª√‘¡“≥‡°≈◊Õ∑’Ë „™â „π°“√À¡—°¡’º≈µàÕ§«“¡™◊Èπ¢Õß
æ√‘°¥Õß ‚¥¬°“√„™âª√‘¡“≥‡°≈◊Õ„π√–¥—∫∑’Ë Ÿß¢÷Èπ¡’º≈∑”„Àâ
§«“¡™◊Èπ¢Õßº≈‘µ¿—≥±å≈¥≈ß ·≈–¡’º≈∑”„Àâ°“√‡æ‘Ë¡®”π«π
¢Õß®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥·≈–·∫§∑’‡√’¬·≈°µ‘°≈¥≈ß

°‘µµ‘°√√¡ª√–°“»
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