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Fish meal quality evaluated by chemical analysis and feed microscopy techniques
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Quality of 20 fishmeal samples from the Southern Provinces produced by different raw materials and

processing method were evaluated using both chemical and feed microscopy methods. Samples were col-

lected from fishmeal plants, shrimp feed mills and local feedstuff store. One sample using sardine as a raw

material was produced in the laboratory by lyophilization as a control fishmeal. Five samples having protein

contents over 65% were grouped into shrimp grade including the control fishmeal which had the maximum
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protein content of 74.09%.  Eight samples were grouped into Grade 1 including the imported fishmeal from

Chile.  The rest of the samples which were mostly produced from trash fish fell into Grade 2 with low protein

and high ash content.

Chemical analyses of salt content, total volatile base nitrogen (TVN), ammonia nitrogen, histamine

content, free fatty acid (FFA), thiobarbituric acid number (TBA) and peroxide value showed the fishmeal

from feedstuff store was the most deteriorated sample.  This high level of deterioration might be due to low

quality raw materials and a long storage time.  Among the shrimp grade samples, the most denatured protein

was found in Pattani 1 with high level of TVN, ammonia nitrogen and histamine. Moreover, the high levels of

TVN were detected in Phangnga 1 (grade 1) and Trang 2 (grade 2). Lipid damage was associated with high fat

contents in fish meal which was detected in every group of the samples.

The results from feed microscopic examination were in line with those of the chemical analyses.  The

most deteriorated sample from feedstuff store showed the highest decomposition level and was the only

sample that non protein nitrogen was detected.  For feather meal adulteration test, seven samples were

positive with the highest level in unidentified sample and trace amount in other samples including 2 shrimp

grade samples.  To confirm feather meal adulteration, protein digestibility test should be performed for these

samples.

Key words : fish meal quality, chemical indices, feed microscopy
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®“°°“√»÷°…“§ÿ≥¿“æ¢Õßª≈“ªÉπ∑’Ë¡“®“°·À≈àßµà“ßÊ „π¿“§„µâ∑’Ë„™â«—µ∂ÿ¥‘∫„π°“√º≈‘µ∑’Ë·µ°µà“ß°—π ®”π«π

20 µ—«Õ¬à“ß ‚¥¬°“√‡°Á∫µ—«Õ¬à“ß®“°‚√ßß“πº≈‘µª≈“ªÉπ  ∫√‘…—∑º≈‘µÕ“À“√°ÿâß  √â“π¢“¬Õ“À“√ —µ«å  ·≈–º≈‘µ‡Õß

‚¥¬„™âª≈“À≈—ß‡¢’¬« ·≈–π”¡“«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’ (Proximate analysis)   æ∫«à“¡’ª≈“ªÉπ∑’Ë¡’‚ª√µ’π¡“°°«à“

65% ®—¥‡ªìπ‡°√¥°ÿâß®”π«π 5 µ—«Õ¬à“ß √«¡µ—«Õ¬à“ß∑’Ëº≈‘µ¢÷Èπ‡Õß®“°ª≈“À≈—ß‡¢’¬«´÷Ëß¡’‚ª√µ’π Ÿß∑’Ë ÿ¥ §◊Õ 74.09%

·≈–¡’µ—«Õ¬à“ß∑’Ë®—¥‡ªìπª≈“ªÉπ‡°√¥ 1 ®”π«π 8 µ—«Õ¬à“ß  ´÷Ëß√«¡ª≈“ªÉπ∑’Ëπ”‡¢â“®“°ª√–‡∑»™‘≈’   ”À√—∫µ—«Õ¬à“ß

∑’Ë‡ªìπª≈“ªÉπ‡°√¥ 2 π—Èπ   à«π„À≠à‡ªìπª≈“ªÉπ∑’Ë∑”¡“®“°ª≈“‡ªì¥ ·≈–¡’‡∂â“ Ÿß

°“√«‘‡§√“–Àå§ÿ≥¿“æ∑“ß‡§¡’ ‰¥â·°à ª√‘¡“≥‡°≈◊Õ, TVN, ·Õ¡‚¡‡π’¬‰π‚µ√‡®π, Œ’ µ“¡’π, FFA, TBA

·≈– Peroxide value æ∫«à“ª≈“ªÉπ∑’Ë¡’°“√‡ ◊ËÕ¡ ¿“æ¡“°∑’Ë ÿ¥´÷ËßÕ“®®–‡°‘¥®“°∑—Èß„π à«π¢Õß«—µ∂ÿ¥‘∫∑’Ë‰¡à ¥·≈–

°“√‡°Á∫√—°…“ §◊Õ ª≈“ªÉπ®“°√â“π¢“¬Õ“À“√ —µ«å (ªíµµ“π’ 4)  ”À√—∫ª≈“ªÉπ‡°√¥°ÿâß∑’Ëæ∫°“√‡ ◊ËÕ¡ ¿“æ¢Õß

‚ª√µ’π¡“°∑’Ë ÿ¥ §◊Õ ª≈“ªÉπªíµµ“π’ 1 ‡π◊ËÕß®“°¡’§à“ TVN, ·Õ¡‚¡‡π’¬ ·≈– Œ’ µ“¡’π Õ¬Ÿà„π√–¥—∫ Ÿß¡“°‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫µ—«Õ¬à“ß„π°≈ÿà¡‡¥’¬«°—π∑’Ë¡’«—µ∂ÿ¥‘∫∑’Ë„°≈â‡§’¬ß°—π ·≈–µ—«Õ¬à“ßª≈“ªÉπ‡°√¥Õ◊Ëπ   ”À√—∫ª≈“ªÉπ æ—ßß“

2 (‡°√¥ 1)  ·≈– µ√—ß 2 (‡°√¥ 2) °ÁÕ“®®–„™â«—µ∂ÿ¥‘∫∑’Ë¡’§ÿ≥¿“æµË” (‰¡à ¥¡“°) „π°“√º≈‘µ‡™àπ‡¥’¬«°—π ‡π◊ËÕß®“°

¡’§à“ TVN Õ¬Ÿà„π√–¥—∫ Ÿß  „π à«π¢Õß°“√‡ ◊ËÕ¡ ¿“æ¢Õß‰¢¡—ππ—Èπ æ∫°“√‡ ◊ËÕ¡ ¿“æ„πª≈“ªÉπ™‘≈’  ª≈“ªÉπ‡°√¥°ÿâß

‡°√¥ 1 ·≈– 2 ∑’Ë¡’√–¥—∫‰¢¡—π Ÿß

®“°°“√µ√«® Õ∫§ÿ≥¿“æ¢Õßµ—«Õ¬à“ßª≈“ªÉπ¥â«¬«‘∏’∑“ß°≈âÕß®ÿ≈∑√√»πå ·≈–°“√µ√«® Õ∫∑“ß‡§¡’Õ¬à“ßßà“¬Ê

æ∫«à“¡’º≈ Õ¥§≈âÕß°—∫º≈°“√«‘‡§√“–Àå§ÿ≥¿“æ∑“ß‡§¡’  ‚¥¬‡©æ“–„πµ—«Õ¬à“ß∑’Ë¡’°“√‡ ◊ËÕ¡‡°‘¥¢÷Èπ¡“° ‰¥â·°à ª≈“

ªÉπ∑’Ë‰¥â®“°√â“π¢“¬Õ“À“√ —µ«å  ‡¡◊ËÕπ”¡“µ√«® Õ∫§«“¡‡ ◊ËÕ¡ (Decomposition test) °Áæ∫«à“¡’°“√‡ ◊ËÕ¡ ¿“æ¡“°∑’Ë ÿ¥

·≈–‡ªìπ‡æ’¬ßµ—«Õ¬à“ß‡¥’¬«∑’Ëµ√«®æ∫ “√ª√–°Õ∫‰π‚µ√‡®π∑’Ë‰¡à„™à‚ª√µ’π (Non protein nitrogen)   „π à«π¢Õß

°“√ª≈Õ¡ªππ—Èπ æ∫°“√ª≈Õ¡ªπ¢π‰°à‰Œ‚¥√‰≈´å„π 7 µ—«Õ¬à“ß  ‚¥¬µ—«Õ¬à“ß Unidentified source  ¡’°“√



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 (©∫—∫æ‘‡»… 1) 2548 : «“√‘™»“ µ√å 27
§ÿ≥¿“æª≈“ªÉπ®“°°“√«‘‡§√“–Àå¥â«¬«‘∏’∑“ß‡§¡’

™ÿµ‘¡“ µ—πµ‘°‘µµ‘ ·≈– §≥–

ª≈Õ¡ªπ¡“°∑’Ë ÿ¥ª√–¡“≥ 10-20%   ”À√—∫ µ—«Õ¬à“ß ¿Ÿ‡°Áµ 1-3 ·≈– ªíµµ“π’ 1-3  π—Èπ ¡’°“√ª≈Õ¡ªπ‡≈Á°πâÕ¬

´÷Ëß¡’µ—«Õ¬à“ßª≈“ªÉπ‡°√¥°ÿâßÕ¬Ÿà 2 µ—«Õ¬à“ß ‰¥â·°à ªíµµ“π’ 1 ·≈– 2 ∑’Ë¡’√–¥—∫‚ª√µ’π Ÿß¡“° ®÷ß§«√¡’°“√¬◊π¬—πº≈

¥â«¬°“√»÷°…“ª√– ‘∑∏‘¿“æ°“√¬àÕ¬µàÕ‰ª

„πÕ“À“√∑’Ëº≈‘µ¢÷Èπ‡æ◊ËÕ„™â‡≈’È¬ß°ÿâß°ÿ≈“¥”¡—°¡’ª≈“ªÉπ
‡ªìπÕß§åª√–°Õ∫∑’Ë ”§—≠„πÕ“À“√  ‡π◊ËÕß®“°‡ªìπ·À≈àß
‚ª√µ’π∑’Ë¥’ ¡’°√¥Õ–¡‘‚π∑’Ë®”‡ªìπ§√∫∂â«π„π√–¥—∫∑’Ë‡À¡“– ¡
‚¥¬‡©æ“–°√¥Õ–¡‘‚π ‰≈´’π (lysine), ‡¡∑‰∏‚Õπ’π (me-

thionine), ∑√’‚Õπ’π (threonine) ·≈– ∑√‘ª‚µ‡øπ (tryp-

tophan) (Davis, 2000; Flicker, 2002)  πÕ°®“°π—Èπ¬—ß
‡ªìπ·À≈àß¢Õß°√¥‰¢¡—π∑’Ë®”‡ªìπ  «‘µ“¡‘π  ·≈–·√à∏“µÿ  ·≈–
¬—ß¡’§ÿ≥ ¡∫—µ‘∑’Ë™à«¬‡æ‘Ë¡§«“¡πà“°‘π¢ÕßÕ“À“√  §ÿ≥¿“æ
¢Õßª≈“ªÉπ®÷ß‡ªìπªí®®—¬ ”§—≠∑’Ë¡’º≈µàÕ§ÿ≥¿“æ¢Õß
Õ“À“√°ÿâß°ÿ≈“¥”  ‚¥¬ª≈“ªÉπ∑’Ëπ”¡“„™â„π°“√º≈‘µÕ“À“√
°ÿâß¡’§ÿ≥¿“æ∑’Ë·µ°µà“ß°—π¢÷ÈπÕ¬Ÿà°—∫  §«“¡ ¥·≈–™π‘¥
¢Õß«—µ∂ÿ¥‘∫ ·≈–°√√¡«‘∏’°“√º≈‘µ  ´÷Ëßª≈“ªÉπ∑’Ë¡’§ÿ≥¿“æ
¥’π—Èπ°ÿâß “¡“√∂π”‰ª„™â‡æ◊ËÕ°“√‡®√‘≠‡µ‘∫‚µ‰¥â Ÿß ÿ¥·≈–¡’
 ÿ¢¿“æ¥’   ”À√—∫ª≈“ªÉπ∑’Ë¡’§ÿ≥¿“æµË”®–¡’º≈∑”„Àâ°ÿâß¡’
°“√‡®√‘≠‡µ‘∫‚µ™â“ ¡’Õ—µ√“°“√√Õ¥µË” ·≈–Õ—µ√“°“√·≈°‡π◊ÈÕ
 Ÿß (®ŸÕ–¥’ ·≈–§≥–, 2540; Akiyama et al.,1991)

‚¥¬∑—Ë«‰ª°“√‡≈◊Õ°„™âª≈“ªÉπ„π°“√º≈‘µÕ“À“√
 —µ«å√«¡∂÷ßÕ“À“√ —µ«åπÈ”  ¡—°„™â√–¥—∫¢Õß‚ª√µ’π„πª≈“
ªÉπ‡ªìπµ—«∫àß™’È§ÿ≥¿“æ¢Õßª≈“ªÉπ   „πª√–‡∑»‰∑¬¡’°“√
®—¥≈”¥—∫§ÿ≥¿“æª≈“ªÉπ  µ“¡ª√–°“»°√–∑√«ß‡°…µ√
·≈– À°√≥å (‡√◊ËÕß°”Àπ¥™◊ËÕ  ª√–‡¿∑  ™π‘¥ À√◊ÕÕ“¬ÿ
¢Õß —µ«å  §ÿ≥¿“æÀ√◊Õ¡“µ√∞“π¢Õß¿“™π–·≈–°“√„™â
¿“™π–∫√√®ÿ  (©∫—∫∑’Ë 8)  æ.». 2538)  µ“¡Õ—µ√“ à«π
¢Õß‚ª√µ’π ‰¢¡—π °“° §«“¡™◊Èπ ‡∂â“·≈–‡°≈◊Õ ‡ªìπ 3 ‡°√¥
§◊Õ

 ™—Èπ§ÿ≥¿“æ∑’Ë 1 2 3

‚ª√µ’π ‰¡àπâÕ¬°«à“ 60 55 50

‰¢¡—π ‰¡à‡°‘π  8 10 10

°“° ‰¡à‡°‘π  2   2   2

§«“¡™◊Èπ ‰¡à‡°‘π 10 10 10

‡∂â“ ‰¡à‡°‘π 26 28 30

‡°≈◊Õ ‰¡à‡°‘π 3   3   3

Õ¬à“ß‰√°Áµ“¡√–¥—∫¢Õß‚ª√µ’π‰¡à‰¥â‡ªìπµ—«∫àß∫Õ°∂÷ß
§ÿ≥¿“æª≈“ªÉπ∑’Ë·∑â®√‘ß  °“√æ‘®“√≥“§ÿ≥¿“æ¢Õßª≈“
ªÉπ®÷ß¡’§«“¡®”‡ªìπµâÕßæ‘®“√≥“°—∫§«“¡ ¥¢Õß«—µ∂ÿ¥‘∫∑’Ë
„™â„π°“√∑”ª≈“ªÉπ√«¡∂÷ß “√Õ“À“√∑’Ë ”§—≠„πª≈“ªÉπ
‚¥¬Õ—µ√“‡ ◊ËÕ¡ ¿“æ¢Õß«—µ∂ÿ¥‘∫®–¢÷Èπ°—∫™π‘¥¢Õßª≈“
√–¥—∫¢ÕßÕÿ≥À¿Ÿ¡‘  √–¬–‡«≈“¢Õß°“√‡°Á∫√—°…“  ·≈–
ª√‘¡“≥·≈–°‘®°√√¡¢Õß·∫§∑’‡√’¬∑’Ë¡’Õ¬Ÿà„π«—µ∂ÿ¥‘∫   „π
¢≥–∑’Ë«—µ∂ÿ¥‘∫‡√‘Ë¡‡πà“‡ ’¬  ‚ª√µ’π®–∂Ÿ° ≈“¬‡ªìπ‡ªª‰∑¥å
(peptides), °√¥Õ–¡‘‚πÕ‘ √– (free amino acid), ‡Õ¡’π
(amines), ·Õ¡‚¡‡π’¬∑’Ë√–‡À¬‰¥â (volatile ammonia)

·≈–  ‡Õ¡’π∑’Ë√–‡À¬‰¥â (volatile amines)  πÕ°®“°π—Èπ
¬—ß‡°‘¥°√–∫«π°“√ decarboxylation ¢Õß°√¥Õ–¡‘‚π∑’Ë
 ”§—≠À≈“¬™π‘¥‡ªìπ Biogenic amines ‰¥â·°à  Œ’ µ‘¥’π,
‰≈ ’́π, Õ“√å®’π’π ·≈– ‰∑‚√ ’́π ‡ªìπ Œ’ µ“¡’π (histamine),
§“¥“‡«√’π (cadaverine), æÿ∑√’ ’́π (putrescine) ·≈–
‰∑√“¡’π (tyramine) µ“¡≈”¥—∫   ¥—ßπ—Èπ√–¥—∫¢Õßª√‘¡“≥
√«¡¢Õß¥à“ß∑’Ë√–‡À¬‰¥â∑—ÈßÀ¡¥ (TVN) ·≈– Biogenic

amines  ®÷ß “¡“√∂„™â‡ªìπµ—«∫àß™’È§ÿ≥¿“æÀ√◊Õ§«“¡ ¥
¢Õßª≈“∑’Ëπ”¡“„™â∑”ª≈“ªÉπ‰¥â (Ricque-Marie et al.,

1998)

§ÿ≥¿“æ¢Õßª≈“ªÉπ¬—ß¡’º≈‡π◊ËÕß¡“®“°§ÿ≥¿“æ
¢Õß‰¢¡—π∑’Ë¡’„πª≈“ªÉπ  ∑—Èßπ’È‡æ√“–ª≈“¡’ª√‘¡“≥¢Õß
°√¥‰¢¡—π∑’Ë‰¡àÕ‘Ë¡µ—«§àÕπ¢â“ß Ÿß ®÷ß “¡“√∂‡°‘¥°√–∫«π°“√
ÕÕ°´‘‡¥™—Ëπ‰¥âßà“¬  ∑”„Àâ Ÿ≠‡ ’¬°√¥‰¢¡—π∑’Ë®”‡ªìπ·≈–
 “√Õ“À“√∑’Ë®”‡ªìπ™π‘¥Õ◊Ëπ ·≈–¡’º≈µàÕ§«“¡º‘¥ª°µ‘·≈–
°“√‡°‘¥‚√§„π —µ«åπÈ”  (Lall, 2000)  §à“ Peroxide value

(PV)  ·≈– Thiobarbituric acid (TBA)  ´÷Ëß‡ªìπ§à“∑’Ë
∫Õ°∂÷ß°“√‡°‘¥ÕÕ°´‘‡¥™—Ëπ¢Õß‰¢¡—π  ®÷ß‡ªìπ¥—™π’∫àß™’È∂÷ß
§ÿ≥¿“æ¢Õßª≈“ªÉπ∑’Ë¥’∑’Ë§«√¡’°“√ª√–‡¡‘π‡™àπ°—π

°“√ª√–‡¡‘π§ÿ≥¿“æª≈“ªÉππÕ°®“°®–„™â«‘∏’∑“ß
‡§¡’¢â“ßµâπ·≈â«¬—ßµâÕß«‘‡§√“–Àå¥â«¬«‘∏’°“√∑“ß°“¬¿“æ
·≈–µ√«® Õ∫¥â«¬°≈âÕß®ÿ≈∑√√»πå (Feed microscopy)

µ≈Õ¥®π°“√∑¥ Õ∫¥â«¬«‘∏’∑“ß‡§¡’Õ¬à“ßßà“¬‡æ◊ËÕ¥Ÿ°“√
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ª≈Õ¡ªπ§«∫§Ÿà°—π‰ª¥â«¬ ‡π◊ËÕß®“°°“√∑¥ Õ∫¥â«¬«‘∏’π’È
π‘¬¡„™â„π°“√µ√«®√—∫«—µ∂ÿ¥‘∫Õ“À“√ —µ«å‡æ√“–„Àâº≈
√«¥‡√Á«   ‡™àπ  °“√µ√«® Õ∫°“√ª≈Õ¡ªπ¢Õß¢π‰°à
‰Œ‚¥√‰≈´å∑’Ëπ”¡“ªπ‡æ◊ËÕª√—∫ª√‘¡“≥‚ª√µ’π„Àâ Ÿß¢÷Èπ
·≈–∑”„Àâ “¡“√∂¢“¬ª≈“ªÉπ‰¥â„π√“§“∑’Ë Ÿß  ·µà —µ«åπÈ”
„™âª√–‚¬™πå®“°‚ª√µ’π¢Õß¢π‰°à‰¥âπâÕ¬‡π◊ËÕß®“°‡ªìπ
‚ª√µ’π∑’Ë¬àÕ¬¬“°  (NRC, 1993)  °“√«‘‡§√“–ÀåÕß§å
ª√–°Õ∫∑“ß‡§¡’ (Proximate analysis) ‡æ’¬ßÕ¬à“ß‡¥’¬«
®÷ß‰¡à “¡“√∂∫Õ°∂÷ß°“√ª≈Õ¡ªπ‰¥â  ‡æ√“–‡ªìπ‡æ’¬ß°“√
À“ª√‘¡“≥‰π‚µ√‡®π ·≈â«π”¡“§Ÿ≥¥â«¬·ø§‡µÕ√å 6.25

πÕ°®“°π—Èπª√‘¡“≥‰π‚µ√‡®π∑’Ë«‘‡§√“–Àå‰¥âÕ“®‡ªìπ°“√
ª≈Õ¡ªπ¬Ÿ‡√’¬À√◊Õ·À≈àß‰π‚µ√‡®πÕ◊ËπÊ ∑’Ë‰¡à„™à‚ª√µ’π
( ÿ°—≠≠“, 2533 ; »√’ °ÿ≈ ·≈–§≥–, 2539)  ¥—ßπ—Èπ‡æ◊ËÕ
§«“¡¡—Ëπ„®„π°“√π”ª≈“ªÉπ¡“º≈‘µÕ“À“√„Àâ‰¥â§ÿ≥¿“æ
·≈–¡’ª√– ‘∑∏‘¿“æ¥’„π°“√‡≈’È¬ß —µ«åπÈ”  ®÷ß§«√¡’°“√
µ√«® Õ∫§ÿ≥¿“æ∑—Èß∑“ß¥â“π‡§¡’·≈–∑“ß°“¬¿“æ¥â«¬
°≈âÕß®ÿ≈∑√√»πå ·≈–°“√µ√«® Õ∫¥â«¬«‘∏’∑“ß‡§¡’Õ¬à“ßßà“¬
‡™àπ °“√µ√«® Õ∫°“√ª≈Õ¡ªπ¬Ÿ‡√’¬  ¢π‰°à‰Œ‚¥√‰≈´å
·≈–Àπ—ß —µ«å‰Œ‚¥√‰≈´å ‡ªìπµâπ

°“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“§ÿ≥¿“æ
¢Õßª≈“ªÉπ∑—Èß∑“ß¥â“π‡§¡’ ¥â«¬‡∑§π‘§°≈âÕß®ÿ≈∑√√»πå
·≈–«‘∏’∑“ß‡§¡’Õ¬à“ßßà“¬  ‚¥¬„™â«—µ∂ÿ¥‘∫·≈–°√–∫«π°“√
º≈‘µ„π°“√º≈‘µª≈“ªÉπ∑’Ëµà“ß°—π

«‘∏’°“√»÷°…“

1. °“√‡°Á∫µ—«Õ¬à“ßª≈“ªÉπ

√«∫√«¡¢âÕ¡Ÿ≈®“° ¡“§¡ª≈“ªÉπ‰∑¬  ‚√ßß“πº≈‘µ
Õ“À“√°ÿâß ·≈–°√¡ª»ÿ —µ«å‡°’Ë¬«°—∫°“√º≈‘µ·≈–‚√ßß“π
º≈‘µª≈“ªÉπ∑’Ë¡’§ÿ≥¿“æ √«¡∂÷ßª≈“ªÉπµà“ßª√–‡∑»∑’Ëπ”
¡“„™â„π°“√º≈‘µÕ“À“√°ÿâß°àÕπ®–‡√‘Ë¡¥”‡π‘π°“√‡°Á∫µ—«Õ¬à“ß

‡°Á∫µ—«Õ¬à“ßª≈“ªÉπ∑’Ëº≈‘µ„π¿“§„µâ‡π◊ËÕß®“°‡ªìπ
·À≈àßº≈‘µÀ≈—°¢Õßª√–‡∑» ‚¥¬‡°Á∫µ—«Õ¬à“ß„π®—ßÀ«—¥
 ß¢≈“  ªíµµ“π’  π§√»√’∏√√¡√“™  µ√—ß ¿Ÿ‡°Áµ °√–∫’Ë  ·≈–
æ—ßß“  ∑’Ë¡’∑—Èßª≈“ªÉπ‡°√¥°ÿâß∑’Ë¡’‚ª√µ’π 65%  ¢÷Èπ‰ª  §◊Õ
™—Èπ§ÿ≥¿“æ Premium µ“¡‡°≥±å„π°“√´◊ÈÕ¢“¬ª≈“ªÉπ
( ¡“§¡ºŸâº≈‘µª≈“ªÉπ‰∑¬, 2544) ™—Èπ§ÿ≥¿“æ∑’Ë 1 ·≈–

™—Èπ§ÿ≥¿“æ∑’Ë 2 (µ“¡ª√–°“»°√–∑√«ß‡°…µ√·≈– À°√≥å
‡√◊ËÕß°”Àπ¥™◊ËÕ  ª√–‡¿∑  ™π‘¥ À√◊ÕÕ“¬ÿ¢Õß —µ«å  §ÿ≥¿“æ
À√◊Õ¡“µ√∞“π¢Õß¿“™π–·≈–°“√„™â¿“™π–∫√√®ÿ (©∫—∫∑’Ë 8)
æ.». 2538)  ´÷Ëß„™â«—µ∂ÿ¥‘∫·≈–°√–∫«π°“√µà“ßÊ „π
°“√º≈‘µ  ‡™àπ«—µ∂ÿ¥‘∫∑’Ë‡ªìπª≈“‡ªì¥  ª≈“À≈—ß‡¢’¬«  ·≈–
‡»…ª≈“   ”À√—∫µ—«Õ¬à“ßª≈“ªÉπ∑’Ëπ”‡¢â“®“°µà“ßª√–‡∑»
§◊Õµ—«Õ¬à“ß®“°ª√–‡∑»™‘≈’∑’Ë„™â„π°“√º≈‘µÕ“À“√°ÿâß  ‚¥¬
·µà≈–µ—«Õ¬à“ß¡’ª√‘¡“≥ 10 °°. ∫√√®ÿ„π∂ÿßæ≈“ µ‘° ’¥”
·≈–‡°Á∫√—°…“‰«â∑’ËÕÿ≥À¿Ÿ¡‘ -20oC

2. °“√º≈‘µª≈“ªÉπ‡ªìπª≈“ªÉπ§«∫§ÿ¡

«—µ∂ÿ¥‘∫∑’Ë„™â„π°“√º≈‘µ§◊Õª≈“À≈—ß‡¢’¬« ¥®”π«π
30 °‘‚≈°√—¡ ∑’Ë‰¥â®“°∑à“‡∑’¬∫‡√◊Õ®—ßÀ«—¥ ß¢≈“ π”ª≈“
À≈—ß‡¢’¬«∑’Ë‰¥â·™à·¢Áß∑’ËÕÿ≥À¿Ÿ¡‘ -20oC ®“°π—Èπ∫¥ª≈“
∑—Èßµ—«¥â«¬‡§√◊ËÕß∫¥Õ“À“√ Hobart π”µ—«Õ¬à“ß∑’Ë∫¥·≈â«
‰ª·™à·¢Áß‡æ◊ËÕ‡µ√’¬¡µ—«Õ¬à“ß ”À√—∫°“√∑”·Àâß¥â«¬«‘∏’
Lyophilization  ‚¥¬„™â‡§√◊ËÕß Freeze dryer ·∫∫∂“¥
(Dura DryTM µP, FTS Systems INC.)  ‚¥¬„ àµ—«Õ¬à“ß
§√—Èß≈– 1 °°. ·≈–„™â‡«≈“„π°“√∑”·Àâßµ—«Õ¬à“ß≈–ª√–¡“≥
72 ™—Ë«‚¡ß (3 «—π)  ®“°π—Èπ®÷ßπ”µ—«Õ¬à“ßª≈“ªÉπ∑’Ë·Àâß
·≈â«¡“∫¥≈–‡Õ’¬¥·≈–‡°Á∫√—°…“µ—«Õ¬à“ßª≈“ªÉπ∑’Ëº≈‘µ
‡ √Á®·≈â«∑’ËÕÿ≥À¿Ÿ¡‘ -20oC

3. °“√«‘‡§√“–Àå§ÿ≥¿“æ¢Õßª≈“ªÉπ

1) °“√«‘‡§√“–Àå∑“ß‡§¡’

1.1) Õß§åª√–°Õ∫∑“ß‡§¡’ (Proximate analy-

sis) ‰¥â·°à §«“¡™◊Èπ ‚ª√µ’π ‡∂â“ ·≈–‰¢¡—π (AOAC, 1990)

1.2) ª√‘¡“≥‡°≈◊Õ (AOAC, 1990)

1.3)  “√ª√–°Õ∫‰π‚µ√‡®π  ‰¥â·°à   Total

Volatile Base Nitrogen (TVB-N À√◊Õ TVN) ‚¥¬«‘∏’
MgO Distillation Method (AOAC, 1990), Ammonia

Nitrogen (Bates et al., 1995) ·≈– Œ’ µ“¡’π ‚¥¬«‘∏’
Fluorometric Method (AOAC, 1990)

1.4) µ√«® Õ∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß‰¢¡—π ‰¥â·°à
Free Fatty Acid (Uchiyama, 1973), Peroxide Value

(IUPAC, 1979) ·≈– Thiobarbituric acid (IUPAC,

1979)
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§ÿ≥¿“æª≈“ªÉπ®“°°“√«‘‡§√“–Àå¥â«¬«‘∏’∑“ß‡§¡’

™ÿµ‘¡“ µ—πµ‘°‘µµ‘ ·≈– §≥–

2) °“√µ√«®«‘‡§√“–Àå¥â«¬°≈âÕß®ÿ≈∑√√»πå·≈–«‘∏’

∑“ß‡§¡’Õ¬à“ßßà“¬

‡æ◊ËÕµ√«® Õ∫ ‘Ëß‡®◊Õªπ °“√ª≈Õ¡ªπ·≈–°“√
‡ ◊ËÕ¡ ¿“æ¢Õßµ—«Õ¬à“ß (‡¬“«¡“≈¬å, 2546;  Bates et al.,

1995) ‚¥¬∫—π∑÷°¿“æ ’¢Õßµ—«Õ¬à“ß∑—π∑’∑’Ë‰¥âµ—«Õ¬à“ß
‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫ ’¢Õßµ—«Õ¬à“ß ·¬° à«π¢ÕßÕ‘π∑√’¬ “√
·≈–Õπ‘π∑√’¬ “√‚¥¬«‘∏’‡∑§π‘§°“√≈Õ¬µ—« (Flotation

technique) µ√«® Õ∫≈—°…≥–¢Õßª≈“ªÉπ∑—Èß à«π¢Õß
Õ‘π∑√’¬ “√·≈–Õπ‘π∑√’¬ “√¢Õß·µà≈–µ—«Õ¬à“ß¿“¬„µâ
°≈âÕß®ÿ≈∑√√»πå°”≈—ß¢¬“¬µË” (10X) æ√âÕ¡∫—π∑÷°¿“æ
‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫≈—°…≥–¢Õßª≈“ªÉπ µ√«® Õ∫ ‘Ëß‡®◊Õªπ
„πª≈“ªÉπ¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå∑—Èß°”≈—ß¢¬“¬µË”·≈–°”≈—ß
¢¬“¬ Ÿß (40x) ·≈–µ√«® Õ∫§ÿ≥¿“æ‚¥¬«‘∏’∑“ß‡§¡’Õ¬à“ß
ßà“¬Ê µ“¡«‘∏’¢Õß‡¬“«¡“≈¬å (2546)  ‰¥â·°à

- Non protein nitrogen ‚¥¬°“√∑”ªØ‘°‘√‘¬“
°—∫ mercuric-potassium iodide alkaline solution ∂â“
„πµ—«Õ¬à“ß¡’ Non protein nitrogen ª≈Õ¡ªπ®–‡°‘¥ ’
‡À≈◊Õß‡¢â¡

- ¬Ÿ‡√’¬ (Urea) ‚¥¬„™â‡Õπ‰´¡å¬Ÿ√‘‡Õ  (Urease)

¬àÕ¬¬Ÿ‡√’¬„Àâ‡°‘¥·°ä ·Õ¡‚¡‡π’¬ ·≈–µ√«® Õ∫‚¥¬„™â “√
≈–≈“¬Õ‘π¥‘‡§‡µÕ√å  (0.1% Gresal red) ´÷Ëß∂â“µ—«Õ¬à“ß¡’
¬Ÿ‡√’¬®–‡°‘¥ ’™¡æŸ‡¢â¡

- °“√‡ ◊ËÕ¡¢ÕßÕ“À“√ (Decomposition test)

‚¥¬°“√∑”ªØ‘°‘√‘¬“°—∫°√¥´—≈øî«√‘° ‡π◊ËÕß®“°„π ¿“æ∑’Ë
ª≈“‡°‘¥°“√‡πà“‡ ’¬®–‡°‘¥°“√ ≈“¬‚ª√µ’π ·≈–‡°‘¥‡Õ¡’π
¢÷Èπ„πµ—«Õ¬à“ß ‡¡◊ËÕ‡Õ¡’π∑”ªØ‘°‘√‘¬“°—∫°√¥´—≈øî«√‘°®–
‡°‘¥°“√ª≈àÕ¬´—≈‰ø¥å ´÷Ëß‰ª√«¡µ—«°—∫≈’¥Õ–´‘‡µµ (Lead

acetate) ∑”„Àâ‡°‘¥ ’¥”∑’Ë°√–¥“…∑¥ Õ∫
- °“√ª≈Õ¡ªπ¢π‰°à‰Œ‚¥√‰≈´å   ‚¥¬°“√∑”

ªØ‘°‘√‘¬“°—∫‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å (NaOH) ·≈– ≈’¥Õ– ‘́‡µµ
‡π◊ËÕß®“°¢π‰°à¡’°√¥Õ–¡‘‚π´’ ‰∑πåÕ¬Ÿà„πª√‘¡“≥ Ÿß ‡¡◊ËÕ
∂Ÿ°¬àÕ¬¥â«¬‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å ®–‡°‘¥°“√ª≈àÕ¬´’ ∑’π
·≈–‡¡◊ËÕ∑”ªØ‘°√‘¬“°—∫≈’¥Õ–´‘‡µµ®–‡°‘¥ ’¥”„πµ—«Õ¬à“ß∑’Ë
∑¥ Õ∫

- °“√ª≈Õ¡ªπÀπ—ß —µ«å‰Œ‚¥√‰≈´å  ‚¥¬°“√∑”
ªØ‘°√‘¬“°—∫‰¥øïπ‘≈§“√å∫Õ‰´¥å  (Diphenyl carbazide)

‡π◊ËÕß®“°Àπ—ß —µ«å‰Œ‚¥√‰≈´å∑’Ë¡’°“√ª≈Õ¡ªπ„π«—µ∂ÿ¥‘∫
Õ“À“√ —µ«å‡ªìπ‡»…‡À≈◊Õ®“°Õÿµ “À°√√¡Àπ—ß —µ«å∑’Ë¡’‡°≈◊Õ

‚§√‡¡’¬¡ (Chromium salt) ‰¥øïπ‘≈§“√å∫Õ‰´¥å®–∑”
ªØ‘°‘√‘¬“°—∫‚§√‡¡’¬¡‡°‘¥‡ªìπ ’¡à«ß   „π°“√µ√«® Õ∫¡’
®”π«π´È” 3 ´È” ·≈–∫—π∑÷°¿“æ°“√‡°‘¥ªØ‘°‘√‘¬“„π°“√
∑¥ Õ∫µà“ßÊ

3) °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

π”¢âÕ¡Ÿ≈¡“À“§à“‡©≈’Ë¬·≈–«‘ ‡§√“–Àå§«“¡
·ª√ª√«π¢Õß¢âÕ¡Ÿ≈ (Analysis of Variance) ·∫∫ CRD

·≈–‡ª√’¬∫‡∑’¬∫À“§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬¥â«¬«‘∏’
Duncan’s  Multiple Range Test ·≈–«‘‡§√“–Àå§«“¡
 —¡æ—π∏å·∫∫ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å‡ªï¬√å —π (Pearson

correlation coefficient)

º≈°“√»÷°…“

1. µ—«Õ¬à“ßª≈“ªÉπ

µ—«Õ¬à“ßª≈“ªÉπ∑’Ë‰¥âÕ¬Ÿà„π™à«ß¢Õß°“√º≈‘µ‡¥◊Õπ
°√°Æ“§¡ -  ‘ßÀ“§¡  ·≈– ∏—π«“§¡ 2546  ‚¥¬µ—«Õ¬à“ß
∑’Ë‡°Á∫®“°‚√ßß“πº≈‘µª≈“ªÉπ∑—Èß®“°¿“§„µâΩíòßµ–«—πÕÕ°
·≈–Ωíòßµ–«—πµ° ª≈“ªÉπ∑’Ëπ”‡¢â“®“°µà“ßª√–∑» ·≈–ª≈“
ªÉπ∑’Ëº≈‘µ‡Õß ¡’®”π«π∑—Èß ‘Èπ 20 µ—«Õ¬à“ß ÷́Ëßº≈‘µ®“°
«—µ∂ÿ¥‘∫·≈–°√–∫«π°“√º≈‘µ·µ°µà“ß°—π ¥—ß„π Table 1

2. Õß§åª√–°Õ∫∑“ß‡§¡’¢Õßµ—«Õ¬à“ßª≈“ªÉπ

Table 2 ‡ªìπº≈°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’
‰¥â·°à §«“¡™◊Èπ ‚ª√µ’π ‰¢¡—π ‡∂â“ ·≈–‡¬◊ËÕ„¬ ¢Õßµ—«Õ¬à“ß
∑—Èß 20 µ—«Õ¬à“ß   ´÷Ëß “¡“√∂®—¥°≈ÿà¡¢Õßµ—«Õ¬à“ßµ“¡
¡“µ√∞“π§ÿ≥¿“æª≈“ªÉπ (µ“¡ª√–°“»°√–∑√«ß‡°…µ√
·≈– À°√≥å ‡√◊ËÕß°“√°”Àπ¥™◊ËÕ ª√–‡¿∑ ™π‘¥ À√◊ÕÕ“¬ÿ
¢Õß —µ«å §ÿ≥¿“æÀ√◊Õ¡“µ√∞“π¢Õß¿“™π– ·≈–°“√„™â
¿“™π–∫√√®ÿ ©∫—∫∑’Ë 8 æ.». 2538) µ“¡√–¥—∫‚ª√µ’π
‰¢¡—π ‡∂â“ ª√‘¡“≥‡°≈◊Õ·≈–§«“¡™◊Èπ ÕÕ°‰¥â‡ªìπ 3 °≈ÿà¡
¥—ß Table 3 ª≈“ªÉπ‡°√¥°ÿâß´÷Ëß¡’√–¥—∫‚ª√µ’π Ÿß°«à“ 65%

‰¥â·°àª≈“ªÉπ®“° æ—ßß“ 1 ªíµµ“π’ 1  °√–∫’Ë 1  ªíµµ“π’ 2
·≈–ª≈“ªÉπ™ÿ¥§«∫§ÿ¡ ‚¥¬¡’‡ªÕ√å‡ Á́πµå‚ª√µ’π·µ°µà“ß°—π
(p<0.05) Õ¬Ÿà„π™à«ß 66.46±0.43 - 74.09±0.78% ‚¥¬
ª≈“ªÉπ™ÿ¥§«∫§ÿ¡¡’§à“‡ªÕ√å‡´Áπµå‚ª√µ’π¡“°∑’Ë ÿ¥ ∂—¥¡“
§◊Õª≈“ªÉπ‡°√¥ 1 ´÷Ëß¡’ª√‘¡“≥‚ª√µ’πÕ¬Ÿà„π™à«ß 62.13±

0.45 - 64.49±0.66% ‰¥â·°à  ª≈“ªÉπªíµµ“π’ 3  µ√—ß 3
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Table 1. Fish meal samples from different sources in the Southern provinces of Thailand

Sources of samples Sample name Raw materials Processing method

West coast

1) Trang Trang 1 trash fish, fish head and offal Steam
Trang 2 trash fish Steam
Trang 3 trash fish, anchovy Steam (Single boiler)

2) Phuket Phuket 1 trash fish Steam
Phuket 2 trash fish Steam
Phuket 3 trash fish, by-products from

tuna factories Steam
Phuket 4 Siganus, chub mackeral Steam

3) Krabi Krabi 1 sardine Steam
4) Phangnga Phangnga 1 sardine no information

Phangnga 2 no information no information
East coast

1) Pattani Pattani 1 round scad Steam
Pattani 2 round scad , sardine Steam
Pattani 3 mixed fish meal using

shrimp grade and others Steam
Pattani 42 no information no information

2) Songkhla Songkhla 1 by-products from surimi Steam
Songkhla 2 round scad Hot oil (Single boiler)

3) Nakhon Si Thammarat Nakhon Si Thammarat
1

sardine, anchovy, Lieognathus Steam
4) Unidentified source Unidentified source no information no information

Imported fish meal1 Chile pelagic fish no information
Control fish meal Control sardine Lyophilization

1 from shrimp feed mill   ;   2from feedstuff store

¿Ÿ‡°Áµ 3  Unidentified source ™‘≈’ æ—ßß“ 2   ß¢≈“ 2 ·≈–
π§√»√’∏√√¡√“™   ”À√—∫µ—«Õ¬à“ß∑’Ë¡’‡ªÕ√å‡´Áπµå‚ª√µ’π Ÿß
°«à“ 55%  ·≈–®—¥‡ªìπª≈“ªÉπ‡°√¥ 2 ‰¥â·°à  ª≈“ªÉπ
 ß¢≈“ 1  µ√—ß 1  ¿Ÿ‡°Áµ 4  µ√—ß 2  ¿Ÿ‡°Áµ 2  ªíµµ“π’ 4
·≈– ¿Ÿ‡°Áµ 1  ‚¥¬¡’§à“Õ¬Ÿà„π™à«ß 55.84±0.23 - 61.28±

0.45 %  ª≈“ªÉπ∑’Ë¡’√–¥—∫‚ª√µ’πµË”∑’Ë ÿ¥‰¥â·°à ª≈“ªÉπ
 ß¢≈“ 1

ª√‘¡“≥¢Õß‰¢¡—π„πª≈“ªÉπ®“°·À≈àßµà“ßÊ æ∫«à“
ª≈“ªÉπµ√—ß 3 ·≈–ª≈“ªÉπ¿Ÿ‡°Áµ 1 ¡’√–¥—∫‰¢¡—πµË”∑’Ë ÿ¥
(6.28±0.81 - 6.56±0.29%)  ·≈–µË”°«à“ª≈“ªÉπ§«∫§ÿ¡
æ—ßß“ 1  ªíµµ“π’ 4  ªíµµ“π’ 3  ¿Ÿ‡°Áµ 2  ¿Ÿ‡°Áµ 3

π§√»√’∏√√¡√“™ 1   °√–∫’Ë 1   Unidentified source   æ—ßß“
2  ´÷Ëß¡’§à“„π™à«ß 6.95±0.08 - 9.03±0.07 (p<0.05)

 ”À√—∫ª≈“ªÉπ¿Ÿ‡°Áµ 4   µ√—ß 2    ß¢≈“ 2    ß¢≈“ 1

µ√—ß 1   ªíµµ“π’ 2   ·≈–ªíµµ“π’ 1 ¡’√–¥—∫‰¢¡—π Ÿß„π™à«ß
9.88±0.03 - 12.76±0.13%  à«πª≈“ªÉπ∑’Ë¡’ª√‘¡“≥‰¢¡—π
 Ÿß ÿ¥§◊Õª≈“ªÉπ™‘≈’ ¡’§à“‡∑à“°—∫ 13.56±0.07 ´÷Ëß¡’§«“¡
·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠°—∫ª≈“ªÉπ®“°·À≈àßÕ◊ËπÊ (p<0.05)

º≈°“√«‘‡§√“–Àå§«“¡™◊Èπ„πª≈“ªÉπæ∫«à“ ª≈“ªÉπ
§«∫§ÿ¡‡ªìπµ—«Õ¬à“ß∑’Ë¡’§«“¡™◊ÈππâÕ¬∑’Ë ÿ¥ ‚¥¬¡’§à“‡∑à“°—∫
3.98±0.10%  ÷́Ëß‰¡à¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘°—∫ª≈“ªÉπ
µ√—ß 1 (4.18±0.14) ·µà¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠°—∫
ª≈“ªÉπ®“°·À≈àßµà“ßÊ (p<0.05)  ª≈“ªÉπ∑’Ë¡’§«“¡™◊Èπ¡“°
∑’Ë ÿ¥‰¥â·°à ª≈“ªÉπæ—ßß“ 1 ¡’§à“‡∑à“°—∫ 9.03±0.17%

ª√‘¡“≥‡∂â“„πª≈“ªÉπ®“°·À≈àßµà“ßÊ  æ∫«à“¡’§«“¡
·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (p<0.05)  ‚¥¬ª≈“ªÉπ‡°√¥
°ÿâß¡’ª√‘¡“≥‡ªÕ√å‡´Áπµå‡∂â“Õ¬Ÿà„π™à«ß 13.25±0.10-19.80±

0.23 ·≈–µ—«Õ¬à“ß∑’Ë¡’ª√‘¡“≥‡∂â“πâÕ¬∑’Ë ÿ¥‰¥â·°à ª≈“ªÉπ
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Table 2. Proximate composition (%) of fish meal samples1

Sample Moisture Protein Fat Ash Fiber

1. Trang 1 4.18±0.14a 56.76±0.59 b 11.36±0.63 kl 25.97±0.22 h 0.021±0.002 i

2. Trang 2 5.28±0.11d 58.78±0.60 c 10.74±0.17j 22.41±0.25 i 0.019±0.006 i

3. Trang 3 7.61±0.04 k 62.20±0.15g   6.28±0.81a 23.16±0.14 j 0.013±0.001 h

4. Phuket 1 5.06±0.12 c 61.28±0.45ef   6.56±0.29ab 26.77±0.42 o 0.008±0.001efg

5. Phuket 2 4.8±0.024 b 59.74±0.60d   7.64±0.23de 24.51±0.19 l 0.011±0.001gh

6. Phuket 3 5.05±0.03 c 63.33±0.54 kl   8.03±0.15 kl 23.08±0.27 kl 0.009±0.001kl

7. Phuket 4 6.80±0.08 h 56.94±0.75 b   9.88±0.03 i 24.29±0.25 l 0.008±0.001defg

8. Krabi 1 6.38±0.09 fg 67.66±0.45 k   8.71±0.15 gh 15.46±0.03de 0.003±0.001ab

9. Phangnga 1 8.53±0.28 l 66.46±0.43 j   6.99±0.21 bc 19.80±0.23 g 0.005±0.001abcde

10. Phangnga 2 9.03±0.17 m 63.90±0.09 hi   9.03±0.07 h 18.44±0.01 f 0.007±0.001 bcdef

11. Pattani 1 7.33±0.09 j 67.22±0.18  jk 12.76±0.13 m 13.25±0.10 a 0.004±0.002 abcd

12. Pattani 2 6.54±0.01 g 68.63±0.37 l 11.83±0.17 l 13.68±0.12 b 0.004±0.001 abc

13. Pattani  3 7.00±0.19 hi 62.13±0.45 fg   7.48±0.23 cd 22.55±0.16 i 0.009±0.001 efg

14. Pattani 4 6.04±0.11e 60.52±0.63 de   7.05±0.17 bc 25.62±0.05 m 0.007±0.001 cdef

15. Songkhla 1 6.03±0.03 e 55.84±0.23 a 11.25±0.47 jk 23.63±0.30 k 0.003±0.001 abc

16. Songkhla 2 7.14±0.184 ij 64.23±0.37 hi 10.74±0.09 j 15.64±0.13 e 0.010±0.001 fgh

17. Nakhon Si
Thammarat 1 7.69±0.13 k 64.49±0.66 i 8.22±0.07 fg 19.55±0.07 g 0.004±0.001 abcd

18. Chile 2 7.57±0.12 k 63.84±0.95 hi 13.56±0.07 n 14.37±0.21 c 0.003±0.001 a

19. Control 3 3.98±0.10 a 74.09±0.78 m   6.95±0.08 bc 15.22±0.06 d 0.003±0.001 ab

20. Unidentified
source 6.26±0.04 f 63.81±0.18 hi   8.94±0.13 h 21.02±0.05 h 0.004±0.001 abc

1N = 3, Means within a column sharing the same superscript are not significantly different (p 0.05)
2From shrimp feed mill ;       3Using Lyophilization

ªíµµ“π’ 1  ´÷Ëß¡’§«“¡·µ°µà“ß°—∫ª≈“ªÉπ®“°·À≈àßÕ◊ËπÊ
Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05) √Õß≈ß¡“‰¥â·°à  ª≈“ªÉπ®“°
ªíµµ“π’ 2  ·≈– ª≈“ªÉπ™‘≈’´÷Ëß¡’§à“‡∑à“°—∫ 13.68±0.12

·≈– 14.37±0.21% µ“¡≈”¥—∫  ª≈“ªÉπ§«∫§ÿ¡¡’ª√‘¡“≥
‡∂â“‡∑à“°—∫ 15.22±0.06%   à«πª≈“ªÉπ‡°√¥ 1 ¡’ª√‘¡“≥
‡∂â“Õ¬Ÿà„π™à«ß 15.64±0.13 - 23.16±0.14%  ·≈–ª≈“ªÉπ
‡°√¥ 2 ¡’‡∂â“Õ¬Ÿà„π™à«ß 22.41±0.25 - 26.77±0.42% ‚¥¬
ª≈“ªÉπ∑’Ë¡’‡∂â“¡“°∑’Ë ÿ¥ (p<0.05) ‰¥â·°à ª≈“ªÉπ¿Ÿ‡°Áµ 1

ª√‘¡“≥‡¬◊ËÕ„¬„πµ—«Õ¬à“ßª≈“ªÉπæ∫«à“¡’πâÕ¬¡“°
„π™à«ß  0.003±0.001 - 0.021±0.002 (Table 2) ‚¥¬
ª≈“ªÉπ∑’Ë¡’ª√‘¡“≥‡¬◊ËÕ„¬µË”∑’Ë ÿ¥§◊Õ ª≈“ªÉπ™‘≈’  ·≈–∑’Ë¡’
ª√‘¡“≥‡¬◊ËÕ„¬ Ÿß∑’Ë ÿ¥§◊Õ ª≈“ªÉπµ√—ß 1

3. °“√«‘‡§√“–Àå∑“ß‡§¡’¢Õßª≈“ªÉπ

º≈°“√«‘‡§√“–Àå§ÿ≥¿“æ∑“ß‡§¡’¢Õßª≈“ªÉπ§◊Õ

ª√‘¡“≥‡°≈◊Õ, TVN, Ammonia nitrogen (NH
3
), Free

fatty acid  (FFA),  TBA  (Thiobarbituric acid),  PV

(Peroxide Value) ·≈– Œ’ µ“¡’π ¥—ß„π Table  4 ·≈– 5
®“°°“√«‘‡§√“–Àåª√‘¡“≥‡°≈◊Õ„πª≈“ªÉπ®“°·À≈àß

µà“ßÊ  æ∫«à“ ª≈“ªÉπ§«∫§ÿ¡¡’ª√‘¡“≥‡°≈◊ÕπâÕ¬∑’Ë ÿ¥
(p<0.05) ¡’§à“‡∑à“°—∫ 1.35±0.10% (Table  4) √Õß≈ß¡“
‰¥â·°àª≈“ªÉπ®“°ªíµµ“π’ 1 ·≈–ªíµµ“π’ 2 ´÷Ëß¡’§à“‡∑à“°—∫
1.61±0.01 ·≈– 1.61±0.03% µ“¡≈”¥—∫  ·≈–ª≈“ªÉπ∑’Ë¡’
ª√‘¡“≥‡°≈◊Õ¡“°∑’Ë ÿ¥‰¥â·°à ª≈“ªÉπ®“°°√–∫’Ë 1  ¡’§à“‡∑à“°—∫
3.63±0.03%

ª√‘¡“≥ TVN ®“°°“√«‘‡§√“–Àå¥â«¬«‘∏’°“√°≈—Ëπ
(MgO distillation method) ¡’§à“Õ¬Ÿà„π™à«ß°«â“ßµ—Èß·µà
59.15±0.97 - 225.25±1.32 ¡°.‰π‚µ√‡®π/100 °√—¡ ‚¥¬
ª≈“ªÉπ®“°µ√—ß 1  ¡’§à“µË”∑’Ë ÿ¥  (p<0.05)  ·≈–ª≈“ªÉπ
∑’Ë¡’§à“ Ÿß∑’Ë ÿ¥§◊Õªíµµ“π’ 4  ´÷Ëß¡’§à“ 225.25±1.32 ¡°.
‰π‚µ√‡®π/100 °√—¡
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Table 3. Classification of fish meal samples according to Thai fish meal quality standard

Grade Number of samples Sample % Protein % Ash

Shrimp grade Standard 1 >65
(Premium grade) 5 Krabi 1,Pattani 1, 66.46-74.09 13.25-19.80

Pattani 2,Phangnga 1,
Control

Grade 1 Standard 2  > 60 < 26
8 Trang 3, Phuket 3, 62.13-64.49 15.64-23.16

Pattani 3,Songkhla 2,
Nakhon Si Thammarat 1,
Chile , Phangnga 2,
Unidentified source3

Grade  2 7 Standard 2 > 55 < 28
Trang 1, Trang 2, 55.84-61.28 22.41-26.77
Phuket 1, Phuket 2,
Phuket 4, Pattani 4,
Songkhla 1

1According to market price criteria (The Thai Fishmeal Producers Association, 2003)
2According to criteria issued by the Ministry of Agriculture and Co-operative (the Ministry of Agriculture and

Co-operative, 2538 (in Thai))
310-20 % Hydrolyzed feather meal adulteration was detected.

ª√‘¡“≥·Õ¡‚¡‡π’¬Õ¬Ÿà„π™à«ß 0.044-0.182% ‚¥¬
ª≈“ªÉπ¿Ÿ‡°Áµ 3 ª≈“ªÉπ™‘≈’  Unidentified source  ¿Ÿ‡°Áµ
1  µ√—ß 3 ·≈–µ√—ß 1 ¡’§à“µË”„°≈â‡§’¬ß°—π„π™à«ß 0.045±

0.00 - 0.054±0.006%   à«πª≈“ªÉπ∑’Ë¡’§à“·Õ¡‚¡‡π’¬
‰π‚µ√‡®π Ÿß ÿ¥§◊Õªíµµ“π’ 1 (ª≈“ªÉπ‡°√¥°ÿâß)  √Õß≈ß¡“
§◊Õª≈“ªÉπ ªíµµ“π’ 4   (®“°√â“π¢“¬«—µ∂ÿ¥‘∫Õ“À“√ —µ«å)
µ√—ß 2  ·≈–  ªíµµ“π’ 3  ¡’§à“ Ÿß‡∑à“°—∫ 0.182,  0.165,

0.136 ·≈– 0.108% µ“¡≈”¥—∫
ª√‘¡“≥Œ’ µ“¡’π¡’§«“¡·ª√ª√«πÕ¬Ÿà„π™à«ß°«â“ß

5.94-472.40 ppm ‚¥¬ª≈“ªÉπ∑’Ëº≈‘µ‡Õß¡’ª√‘¡“≥Œ’ µ“¡’π
µË” ÿ¥·≈–‰¡à·µ°µà“ß°—∫ª≈“ªÉπ ¿Ÿ‡°Áµ 3  µ√—ß 1  ¿Ÿ‡°Áµ 2
·≈–µ√—ß 3 (p>0.05) ‚¥¬¡’§à“ 5.94±1.20, 12.61±0.24,

12.81±2.62, 16.66±0.23 ·≈– 30.15±0.45 ppm µ“¡
≈”¥—∫   à«πª≈“ªÉπ∑’Ë¡’§à“ Ÿß ÿ¥§◊Õª≈“ªÉπªíµµ“π’ 1 ´÷Ëß¡’
§à“‡∑à“°—∫ 472.40±13.25 ppm ·≈–¡’§«“¡·µ°µà“ßÕ¬à“ß
¡’π—¬ ”§—≠°—∫ª≈“ªÉπ®“°·À≈àßÕ◊ËπÊ  (p<0.05)  µ—«Õ¬à“ß
ª≈“ªÉπ∑’Ë¡’ª√‘¡“≥Œ’ µ“¡’π Ÿß‰¥â·°à æ—ßß“ 2  ªíµµ“π’ 4

°√–∫’Ë 1 (‡°√¥°ÿâß)  ªíµµ“π’ 3 (‡°√¥ 1) æ—ßß“ 1 ·≈–

 ß¢≈“ 2 (‡°√¥ 1) ¡’§à“‡∑à“°—∫  405.01±11.31,  391.26±

6.44,  281.57±3.14,  195.85±5.97,  179.40±13.80

·≈– 161.84±15.77 ppm µ“¡≈”¥—∫   ”À√—∫ª≈“ªÉπ™‘≈’
¡’ª√‘¡“≥Œ’ µ“¡’π‡∑à“°—∫ 91.73±4.07 ppm ·≈–ª≈“ªÉπ
∑’Ë∑”®“°ª≈“‡ªì¥¡’ª√‘¡“≥Õ¬Ÿà„π™à«ßµË”√–À«à“ß 12.61± 0.24

- 55.18±2.75 ppm

ª√‘¡“≥°√¥‰¢¡—πÕ‘ √– (FFA) ¡’§«“¡·ª√ª√«π
Õ¬Ÿà„π™à«ß°«â“ß‚¥¬ª≈“ªÉπ ß¢≈“ 1 ¡’ª√‘¡“≥°√¥‰¢¡—π
Õ‘ √–µË” ÿ¥ ‡∑à“°—∫ 9.00±0.23% ‚¥¬ª≈“ªÉπ à«π„À≠à¡’
ª√‘¡“≥°√¥‰¢¡—πÕ‘ √–Õ¬Ÿà„π™à«ß 12.17±0.56 - 29.06±

0.58% ·≈–µ—«Õ¬à“ß∑’Ë‰¥â®“°√â“π¢“¬Õ“À“√ —µ«å¡’ª√‘¡“≥
°√¥‰¢¡—πÕ‘ √– Ÿß∑’Ë ÿ¥‡∑à“°—∫ 41.57±1.17% √Õß≈ß¡“
§◊Õ µ—«Õ¬à“ß™‘≈’ ¡’§à“‡∑à“°—∫ 33.17±1.42%   ”À√—∫ PV

¡’§à“§àÕπ¢â“ßµË”„π™à«ß 0.43-22.73 meq/µ—«Õ¬à“ß‰¢¡—π
100 °√—¡  ª≈“ªÉπ∑’Ë¡’§à“ PV µË” ÿ¥§◊Õª≈“ªÉπ™‘≈’  ª≈“ªÉπ
æ—ßß“ 2  °√–∫’Ë 1 ·≈– ß¢≈“ ·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠°—∫
ª≈“ªÉπ®“°·À≈àßÕ◊ËπÊ ·≈–ª≈“ªÉπ∑’Ë¡’§à“ PV  Ÿß ÿ¥§◊Õ
ª≈“ªÉπº≈‘µ‡Õß´÷Ëß¡’§à“ Ÿß∂÷ß 22.73±0.08 meq/µ—«Õ¬à“ß
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Table 4. Salt, TVN, TMA, ammonia nitrogen and histamine contents1 in fish meal samples

Sample Salt content TVN Ammonia Histamine (ppm)

(%) (mgN/100g nitrogen (%)

sample)

1. Trang 1 2.24±0.04f 59.15±0.97a 0.048±0.001abc 12.81±2.62a

2. Trang 2 2.20±0.02f 169.94±0.90p   0.136±0.007i 55.18±2.75d

3. Trang 3 2.63±0.02i 68.31±0.64c 0.047±0.001ab 30.15±0.45bc

4. Phuket 1 2.56±0.07hi 75.72±1.19e 0.050±0.008abc 31.98±2.67c

5. Phuket 2 2.20±0.02f 77.78±0.79f 0.058±0.007bcd 16.66±0.23ab

6. Phuket 3 2.36±0.01g 63.78±1.68b   0.044±0.003a 12.61±0.24a

7. Phuket 4 2.43±0.08g 75.91±0.53e 0.060±0.004cd  102.75±6.68f

8. Krabi 1 3.63±0.03k 97.07±1.51i   0.077±0.003g  281.57±3.14j

9. Phangnga 1 2.21±0.012f 108.81±0.82m 0.064±0.008def 179.40±13.80h

10. Phangnga 2 1.73±0.02d 110.79±1.16n   0.073±0.005fg 405.01±11.31k

11. Pattani 1 1.54±0.01b 191.97±1.14q   0.182±0.016k 472.40±13.25l

12. Pattani 2 1.61±0.03bc 105.46±0.28l 0.073±0.001efg  71.55±4.56e

13. Pattani 3 2.54±0.05h 121.25±0.50o   0.108±0.002h 195.85±5.97i

14. Pattani 4 2.74±0.03 j 225.25±1.32r   0.165±0.001j 391.26±6.44k

15. Songkhla 1 1.84±0.02e  99.44±0.23j 0.058±0.003bcd 33.35±3.92c

16. Songkhla 2 2.63±0.03i 100.38±1.25j 0.063±0.009def 161.84±15.77g

17. Nakhon Si
Thammarat 1 2.72±0.08 j 102.25±1.63k 0.065±0.004def 73.58±1.27e

18. Chile2 1.64±0.02c  71.29±0.99d   0.045±0.005a    91.73±4.07f

19. Control3 1.35±0.10a  93.09±1.48h 0.062±0.004de    5.94±1.20a

20. Unidentified
source 1.65±0.04cd  89.39±1.01g   0.054±0.006abcd 116.15±12.17f

1N = 3, Means within a column sharing the same superscript are not significantly different (p 0.05)
2From shrimp feed mill  ;   3Lyophilized sample

‰¢¡—π 100 °√—¡ ·≈–§à“ TBA ¡’§à“Õ¬Ÿà„π™à«ß°«â“ßµ—Èß·µà
5.86 - 44.63 ¡°. ·≈– Malonaldehyde/µ—«Õ¬à“ß 1 °°.
‚¥¬µ—«Õ¬à“ßª≈“ªÉπ∑’Ëº≈‘µ‡Õß¡’§à“µË”∑’Ë ÿ¥§◊Õ 5.86±2.29

¡°. Malonaldehyde/µ—«Õ¬à“ß 1 °°. ´÷Ëß‰¡à·µ°µà“ß°—∫
ª≈“ªÉπ®“°ªíµµ“π’ 3  (6.21±2.33)   ”À√—∫ª≈“ªÉπ ß¢≈“
1 ·≈– µ√—ß 2   ¡’§à“ TBA  Ÿß∑’Ë ÿ¥‡∑à“°—∫ 44.63±2.55

·≈– 44.06±2.70 ¡°. Malonaldehyde/µ—«Õ¬à“ß 1 °°.
µ“¡≈”¥—∫

4. §ÿ≥¿“æª≈“ªÉπ®“°°“√»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå·≈–

«‘∏’∑“ß‡§¡’Õ¬à“ßßà“¬

 ’¢Õßµ—«Õ¬à“ßª≈“ªÉπ∑’Ë‡°Á∫®“°·À≈àßµà“ßÊ ∑’Ëº≈‘µ
®“°«—µ∂ÿ¥‘∫∑’Ëµà“ß°—π   ¡’ ’∑’Ë·µ°µà“ß°—π‚¥¬ à«π„À≠à¡’ ’
πÈ”µ“≈∂÷ßπÈ”µ“≈‡¢â¡¬°‡«âπµ—«Õ¬à“ß∑’Ëº≈‘µ‡Õß´÷Ëß¡’ ’ÕàÕπ¡“°
· ¥ß¥—ß Figure 1

 ”À√—∫ª√‘¡“≥¢ÕßÕπ‘π∑√’¬ “√ æ∫«à“„πµ—«Õ¬à“ß
ª≈“ªÉπ∑’Ë∑”®“°ª≈“‡ªì¥  ·≈–ª≈“ªÉπ∑’Ë´◊ÈÕ¡“®“°√â“π¢“¬
«—µ∂ÿ¥‘∫Õ“À“√ —µ«åπÈ” ¡’ª√‘¡“≥¢Õß‡ª≈◊Õ°ªŸ ‡ª≈◊Õ°ÀÕ¬
°√«¥  ∑√“¬  ªπÕ¬Ÿà¡“° (Table 6 ·≈– Figure 2)  ´÷Ëß¡’
§«“¡·µ°µà“ßÕ¬à“ß™—¥‡®π‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ª√‘¡“≥¢Õß
Õπ‘π∑√’¬ “√¢Õßµ—«Õ¬à“ßª≈“∑’Ëº≈‘µ‡Õß  ∑’Ëª√–°Õ∫¥â«¬
™‘Èπ à«π¢Õß°√–¥Ÿ°·≈–§√’∫

„π°“√∑¥ Õ∫°“√‡ ◊ËÕ¡ ¿“æπ—Èπ ¡’º≈‡ªìπ positive

®”π«π 7 µ—«Õ¬à“ß ‚¥¬µ—«Õ¬à“ß∑’Ë¡’°“√‡ ◊ËÕ¡ ¿“æ¡“°∑’Ë ÿ¥
§◊Õ ªíµµ“π’ 4  (®“°√â“π¢“¬«—µ∂ÿ¥‘∫Õ“À“√ —µ«å)  √Õß≈ß
¡“ §◊Õ µ—«Õ¬à“ß  ¿Ÿ‡°Áµ 1,  ¿Ÿ‡°Áµ 2,  ¿Ÿ‡°Áµ 3  ªíµµ“π’ 3
·≈– Unidentified  source ·≈–‡°‘¥πâÕ¬∑’Ë ÿ¥„πµ—«Õ¬à“ß
ª≈“ªÉπ∑’Ëº≈‘µ‡Õß (Table 7)  ”À√—∫°“√∑¥ Õ∫ NPN π—Èπ
æ∫°“√‡°‘¥ NPN ‡æ’¬ßµ—«Õ¬à“ß‡¥’¬« §◊Õ ªíµµ“π’ 4 ´÷Ëß
‡ªìπµ—«Õ¬à“ß®“°√â“π¢“¬«—µ∂ÿ¥‘∫Õ“À“√ —µ«å  (Table 7)
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Table 5. Free Fatty Acid (FFA) content, peroxide value (PV) and thiobarbituric acid

(TBA) content1 in fish meal samples

FFA TBA Peroxide value

Sample (% free fatty acid (mg malonaldehyde/ (milliequivalents/

as oleic acid) kg sample) 100g fat)

1. Trang 1 12.17±0.56b 22.24±3.16gh 1.00±0.11de

2. Trang 2 20.98±0.92h 44.06±2.70k 0.89±0.09bc

3. Trang 3 20.18±0.51h 38.20±1.12j 3.39±0.03l

4. Phuket 1 21.50±0.55h 10.90±3.70c 1.89±0.13i

5. Phuket 2 14.60±0.17de 11.64±0.77cd 1.17±0.08ef

6. Phuket 3 13.13±1.29bc 6.61±4.96bc 1.04±0.07def

7. Phuket 4 14.52±0.48de 15.60±083def 0.72±0.02bc

8. Krabi 1 16.95±0.36g 19.08±2.35ef 0.52±0.07ab

9. Phangnga 1 23.02±0.90i 22.39±1.46gh 1.46±0.34gh

10. Phangnga 2 15.20±0.24def 23.03±0.84h 0.50±0.02ab

11. Pattani 1 21.38±0.19h 18.77±2.29fg 0.88±0.08bc

12. Pattani 2 14.79±1.20de 16.18±0.07ef 2.34±0.06j

13. Pattani 3 23.35±0.73i 6.21±2.33ab 1.13±0.20def

14. Pattani 4 41.57±1.17l 12.80±4.85cde 2.90±0.41k

15. Songkhla 1 9.00±0.23a 44.63±2.55k 0.66±0.01abc

16. Songkhla 2 14.05±0.37cd 14.80±3.07ef 1.54±0.06h

17. Nakhon Si
Thammarat 1 15.63±1.35efg 17.07±1.87ef 1.03±0.03def

18. Chile2 33.17±1.42k 27.54±2.63i 0.43±0.01a

19. Control 3 29.06±0.58j 5.86±2.29a 22.73±0.08j

20. Unidentified
source 16.46±0.05fg 16.85±1.44b 1.29±0.03fg

1N = 3, Means within a column sharing the same superscript are not significantly different (p 0.05)
2From shrimp feed mill   ;    3Lyophilized sample

°“√∑¥ Õ∫‡æ◊ËÕ¥Ÿ ‘Ëßª≈Õ¡ªππ—Èπ ‰¡àæ∫°“√ª≈Õ¡
ªπ¬Ÿ‡√’¬·≈–Àπ—ß —µ«å‰Œ‚¥√‰≈´å„πµ—«Õ¬à“ß„π°“√»÷°…“
§√—Èßπ’È  (Table 7) ·µàæ∫°“√ª≈Õ¡ªπ¢π‰°à‰Œ‚¥√‰≈´å „π
7 µ—«Õ¬à“ß  ‚¥¬µ—«Õ¬à“ß Unidentified source  ¡’°“√
ª≈Õ¡ªπ¡“°ª√–¡“≥ 10-20% (Figure 3)  ”À√—∫µ—«Õ¬à“ß
¿Ÿ‡°Áµ 1-3 ·≈– ªíµµ“π’ 1-3 π—Èπ  °“√‡ª≈’Ë¬π·ª≈ß¢Õß ’
‡°‘¥¢÷Èπ‡≈Á°πâÕ¬®÷ß —ππ‘…∞“π«à“Õ“®¡’°“√ª≈Õ¡ªπ  ·µà¡’
ª√‘¡“≥∑’Ë‰¡à¡“°·≈–¡’§«“¡„°≈â‡§’¬ß°—π

5. °“√«‘‡§√“–Àå§«“¡ —¡æ—π∏å¢ÕßÕß§åª√–°Õ∫∑“ß‡§¡’

·≈–§ÿ≥¿“æ∑“ß‡§¡’

‡¡◊ËÕ«‘‡§√“–Àå§«“¡ —¡æ—π∏å‚¥¬°“√«‘‡§√“–Àå·∫∫
 —¡ª√– ‘∑∏å À —¡æ—π∏å‡ªï¬√å —π (Pearson correlation

coefficient) √–À«à“ßÕß§åª√–°Õ∫∑“ß‡§¡’·≈–§ÿ≥¿“æ

∑“ß‡§¡’¢Õßª≈“ªÉπ®“°·À≈àßµà“ßÊ  æ∫«à“ ‚ª√µ’π¡’§«“¡
 —¡æ—π∏å·∫∫º°º—π°—∫ª√‘¡“≥‡∂â“  ·≈–‡¬◊ËÕ„¬ ¥—ß Figure 4

·≈– §à“ TVN ¡’§«“¡ —¡æ—π∏å°—∫§à“·Õ¡‚¡‡π’¬‰π‚µ√‡®π
‚¥¬¡’§à“  r   Ÿß∑’Ë ÿ¥‡∑à“°—∫  0.948  (p<0.01)  ·≈–∑—Èß
TVN ·≈–·Õ¡‚¡‡π’¬‰π‚µ√‡®π¡’§«“¡ —¡æ—π∏å°—∫ª√‘¡“≥
Œ’ µ“¡’π„πµ—«Õ¬à“ß¥—ß Figure 5   ‡¡◊ËÕæ‘®“√≥“§à“  FFA

æ∫«à“  ¡’§«“¡ —¡æ—π∏åÕ¬à“ß¡’π—¬ ”§—≠°—∫§à“ TVN,
·Õ¡‚¡‡π’¬ ‰π‚µ√‡®π ·≈– PV ‚¥¬¡’§«“¡ —¡æ—π∏å‰ª„π
∑‘»∑“ß‡¥’¬«°—π¥—ß Figure 6

«‘®“√≥åº≈

®“°º≈°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’¢Õßª≈“ªÉπ
æ∫«à“  µ—«Õ¬à“ß∑’Ë‰¥âπ—Èπ‡ªìπª≈“ªÉπ‡°√¥°ÿâß®”π«π 5
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Figure 1. Colour of fish meal samples

Chile
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Figure 2. Crab shell remnants in fish meal sample (Pattani 4)  under microscope at 20X

Figure 3. Result of hydrolyzed feather meal test (unidentified source)

Figure 4. Correlation between protein and ash and fiber in fish meal samples
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µ—«Õ¬à“ß  √«¡µ—«Õ¬à“ß∑’Ëº≈‘µ¢÷Èπ‡Õß®“°ª≈“À≈—ß‡¢’¬«´÷Ëß¡’
‚ª√µ’π Ÿß∑’Ë ÿ¥ §◊Õ 74.09% ·≈–¡’µ—«Õ¬à“ß∑’Ë®—¥‡ªìπª≈“
ªÉπ‡°√¥ 1 µ“¡‡°≥±å∑’Ë°”Àπ¥‚¥¬°√–∑√«ß‡°…µ√·≈–
 À°√≥å  ®”π«π 8 µ—«Õ¬à“ß  ´÷Ëß√«¡µ—«Õ¬à“ß  ß¢≈“ 2,
π§√œ 1  ·≈–ª≈“ªÉπ∑’Ëπ”‡¢â“®“°ª√–‡∑»™‘≈’  ‡π◊ËÕß®“°¡’
‚ª√µ’π 64.49, 64.23 ·≈– 63.84%  µ“¡≈”¥—∫´÷Ëß¡’
√–¥—∫¢Õß‚ª√µ’π¢Õß∑—Èß 3 µ—«Õ¬à“ß  §àÕπ¢â“ß Ÿß  ·≈–¡’
ª√‘¡“≥‡∂â“∑’ËµË”‚¥¬‡©æ“–µ—«Õ¬à“ß  ß¢≈“ 2 ·≈–ª≈“ªÉπ
∑’Ëπ”‡¢â“  ®÷ßπà“®–®—¥‡ªìπª≈“ªÉπ‡°√¥°ÿâß‰¥â  ª√‘¡“≥‚ª√µ’π
∑’ËµË”°«à“‡°≥±å‡°√¥°ÿâß‡æ’¬ß‡≈Á°πâÕ¬π—ÈπÕ“®‡°‘¥®“°°“√
 ≈“¬µ—«¢Õß‚ª√µ’π®÷ß∑”„Àâ√–¥—∫‚ª√µ’π≈¥≈ß ‚¥¬‡©æ“–
µ—«Õ¬à“ß∑’Ëπ”‡¢â“®“°™‘≈’∑’ËÕ“®¡’°“√‡°Á∫√—°…“π“π   à«π
µ—«Õ¬à“ß Unidentified source ·¡â«à“®–¡’‡ªÕ√å‡´Áπµå
‚ª√µ’π Ÿß°«à“ 60% (63.81%) ·µà°≈—∫æ∫«à“¡’°“√ª≈Õ¡
ªπ¢Õß¢π‰°à‰Œ‚¥√‰≈´å„πª√‘¡“≥§àÕπ¢â“ß Ÿß (10-20%)

(Table 7)   „πÕÿµ “À°√√¡°“√º≈‘µÕ“À“√ —µ«åπÈ”π—Èπ
À“°æ∫¡’°“√ª≈Õ¡ªπ  ‚√ßß“πº≈‘µÕ“À“√®–‰¡à√—∫´◊ÈÕ
ª≈“ªÉππ—Èπ  ·≈–∂◊Õ«à“‡ªìπ°“√°√–∑”∑’Ëº‘¥°ÆÀ¡“¬µ“¡
æ√–√“™∫—≠≠—µ‘§«∫§ÿ¡§ÿ≥¿“æÕ“À“√ —µ«å  æ.». 2525

(°Õß§«∫§ÿ¡§ÿ≥¿“æÕ“À“√ —µ«å, 2540)   ”À√—∫µ—«Õ¬à“ß
¿Ÿ‡°Áµ 1-3 ·≈– ªíµµ“π’ 1-3  π—Èπ¡’°“√ª≈Õ¡ªπ‡≈Á°πâÕ¬
´÷Ëß¡’µ—«Õ¬à“ßª≈“ªÉπ‡°√¥°ÿâßÕ¬Ÿà 2 µ—«Õ¬à“ß ‰¥â·°à ªíµµ“π’
1 ·≈– 2 ∑’Ë¡’√–¥—∫‚ª√µ’π Ÿß¡“° ®÷ß§«√¡’°“√¬◊π¬—πº≈
¥â«¬°“√»÷°…“ª√– ‘∑∏‘¿“æ°“√¬àÕ¬µàÕ‰ª   ”À√—∫ª≈“ªÉπ
‡°√¥ 2 ¡’®”π«π 7 µ—«Õ¬à“ß ‚¥¬¡’‡ªÕ√å‡´Áπµå‚ª√µ’πÕ¬Ÿà
„π™à«ß 55.84-61.28%  ‡¡◊ËÕ«‘‡§√“–Àå∑“ß°“¬¿“æ‚¥¬„™â
‡∑§π‘§°“√≈Õ¬µ—«‡æ◊ËÕ·¬°™—ÈπÕ‘π∑√’¬ “√·≈–Õπ‘π∑√’¬
 “√·≈–π”¡“§”π«≥‡ªìπ‡ªÕ√å‡´Áπµå‚ª√µ’π  æ∫«à“„Àâº≈
 Õ¥§≈âÕß°—π ®“°°“√µ√«® Õ∫¥â«¬°≈âÕß®ÿ≈∑√√»πå°”≈—ß
¢¬“¬µË” (10x)  „π à«π¢ÕßÕπ‘π∑√’¬ “√æ∫«à“¡’‡ª≈◊Õ°

Table 6. Inorganic matter, organic matter and crab shell contents1 in fish meal samples

Sample Inorganic matter Crab shell and  Organic matter

(%) scrap (%)  (%)

1. Trang 1 42.75±1.96j 15.99±4.01g 55.21±0.78kl

2. Trang 2 35.28±2.05fg 6.27±2.15cd 60.11±2.54ghij

3. Trang 3 31.30±1.79def 8.77±1.52def 66.40±1.11cdef

4. Phuket 1 41.67±5.05ij 15.87±3.69g 57.50±6.13hijkl

5. Phuket 2 35.77±0.47fgh 2.95±1.11ab 62.26±2.42efgh

6. Phuket 3 32.73±1.68ef 9.22±1.73ef 63.61±1.52efg

7. Phuket 4 34.80±2.26fg 2.95±0.62ab 56.64±1.42jkl

8. Krabi 1 24.65±2.44abc 0.00a 72.69±4.73b

9. Phangnga 1 28.68±1.19cde 9.38±1.13f 60.43±1.10ghij

10. Phangnga 2 25.99±4.72bc 6.49±2.10cde 60.87±0.46fghi

11. Pattani 1 27.12±1.92bcd 0.00a 68.51±5.66bcd

12. Pattani 2 22.65±2.25ab 0.00a 71.00±1.53bc

13. Pattani 3 34.12±1.08fg 2.35±0.53ab 61.89±2.39fghi

14. Pattani 4 37.89±3.32ghi 4.26±0.64bc 57.03±1.66ijkl

15. Songkhla 1 39.82±4.10hij 0.00a 52.89±1.07l

16. Songkhla 2 34.96±2.17fg 0.00a 60.63±3.00ghij

17. Nakhon Si
Thammarat 1 28.47±2.54cde 0.00a 64.78±0.86defg

18. Chile2 23.10±1.75ab 0.00a 67.01±1.87cde

19. Control3 21.28±0.24a 0.00a 80.36±0.35a

20. Unidentified
source 31.02±0.14def 9.19±1.40ef 59.90±0.29ghijk

 1N = 3, Means within a column sharing the same superscript are not significantly different (p 0.05)
2From shrimp feed mill  ;         3Lyophilized sample
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ÀÕ¬  ‡ª≈◊Õ°ªŸ  ·≈–‡»…¢¬–ªπÕ¬Ÿà„π∑ÿ°µ—«Õ¬à“ß (Table

6) ¬°‡«âπ ß¢≈“ 1   ‡π◊ËÕß®“°‡ªìπª≈“ªÉπ∑’Ëº≈‘µ®“°‡»…
‡À≈◊Õ¢Õß‚√ßß“πº≈‘µ¿—≥±åª√–¡ß   µ—«Õ¬à“ß∑’Ë‡ªìπª≈“
ªÉπ‡°√¥ 2 π—Èπ   à«π„À≠à‡ªìπª≈“ªÉπ∑’Ë∑”¡“®“°ª≈“‡ªì¥
´÷Ëß¡’§à“‚ª√µ’πÕ¬Ÿà„π‡°≥±å¢Õß‡°√¥ 2 ·≈–¡’‡∂â“ Ÿß ‡¡◊ËÕ
«‘‡§√“–Àå§«“¡ —¡æ—π∏å√–À«à“ß‚ª√µ’π‡∂â“ ·≈–‡¬◊ËÕ„¬æ∫«à“
¡’§«“¡ —¡æ—π∏å„π∑‘»∑“ßº°º—π‡π◊ËÕß¡“®“°«—µ∂ÿ¥‘∫∑’Ëπ”
¡“º≈‘µª≈“ªÉπ¡’§ÿ≥¿“æ¥’ ‡ªìπª≈“πÈ”≈÷°∑’Ë¡’¢π“¥„À≠à¡’
‡°≈Á¥πâÕ¬ ∑”„Àâ‰¥â‡ªÕ√å‡´Áπµå‚ª√µ’π Ÿß·≈–¡’‡ªÕ√å‡ Á́πµå
‡∂â“µË”  à«πª≈“∑’Ë¡’‚ª√µ’πµË”º≈‘µ®“°ª≈“‡ªì¥ Õ“®¡’æ«°
‡ª≈◊Õ°ÀÕ¬ ∑√“¬ªπ¡“¥â«¬ ∑”„Àâ‰¥â‚ª√µ’πµË”·≈–¡’‡∂â“ Ÿß
(Õ—ß§≥“ ·≈–§≥–, 2546) ·≈–ª≈“ªÉπ∑’Ë¡’§ÿ≥¿“æ¥’®–¡’
°“√ªπ‡ªóôÕπ¢Õß ‘Ëß·ª≈°ª≈Õ¡ ‡™àπ ‡»…¢¬–„πª√‘¡“≥
πâÕ¬ ∑”„Àâ§à“∑’Ë‰¥â¡’§«“¡º°º—π°—∫‡ªÕ√å‡´Áπµå‡¬◊ËÕ„¬

TVN ·≈–·Õ¡‚¡‡π’¬‰π‚µ√‡®π (NH
3
) ‡ªìπ “√

ª√–°Õ∫∑’Ë√–‡À¬‰¥â∑’Ë‡ªìπæ“√“¡‘‡µÕ√å„π°“√«—¥§«“¡ ¥
¢Õß«—µ∂ÿ¥‘∫ (Arason, 1994) ´÷Ëß¡’ “‡Àµÿ¡“®“°·∫§∑’‡√’¬
∑’Ë √â“ß‡Õπ‰´¡åÕÕ°¡“¬àÕ¬ ≈“¬‚ª√µ’π·≈–°√¥Õ–¡‘‚π„π
°≈â“¡‡π◊ÈÕª≈“   πÕ°®“°π’È‡Õπ‰´¡å®“°µ—«ª≈“‡Õß°Á‡ªìπ
 “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥°“√¬àÕ¬ ≈“¬¢Õß‚ª√µ’π‡™àπ°—π∑”„Àâ
‡°‘¥‡ªìπ “√ª√–°Õ∫∑’Ë√–‡À¬‰¥â‡À≈à“π’È   ”À√—∫ª√‘¡“≥
·Õ¡‚¡‡π’¬‰π‚µ√‡®ππ—Èπ  „π¢âÕ°”Àπ¥ ”À√—∫ª≈“ªÉπ∑’Ë
º≈‘µ‚¥¬„™âÕÿ≥À¿Ÿ¡‘µË” °”Àπ¥„Àâ¡’·Õ¡‚¡‡π’¬‰π‚µ√‡®π
‰¡à‡°‘π 0.016 °√—¡/100 °√—¡ (Smith and Kilpatrick,

1991) ·≈–¡’ TVN „π«—µ∂ÿ¥‘∫∑’Ë„™â„π°“√º≈‘µ‰¡à‡°‘π 50

¡°.‰π‚µ√‡®π/100 °√—¡  ”À√—∫ª≈“ªÉπ§ÿ≥¿“æ∑—Ë«‰ªπ—Èπ
§«√¡’§à“‰¡à‡°‘π 90 ¡°.‰π‚µ√‡®π/100 °. (Ariyawansa,

2000)     ‚¥¬ TVN ®–¡’§à“ Ÿß¢÷Èπ„π«—µ∂ÿ¥‘∫∑’Ë‰¡àºà“π
§«“¡√âÕπ (unheated)  ÷́ËßÕ“®‡ªìπº≈¡“®“°°‘®°√√¡
¢Õß®ÿ≈‘π∑√’¬å∑’Ë¬—ß¡’™’«‘µÕ¬Ÿà„πª≈“ªÉπ∑’Ë‰¡àºà“π°“√¶à“‡™◊ÈÕ

Table 7. Test results on decomposition, non protein nitrogen1 and adulteration of urea,

hydrolyzed feather meal and hydrolyzed leather in fish meal samples

Sample Decomposition Non protein Urea Hydrolyzed Hydrolyzed

nitrogen Feather meal leather

1. Trang 1 - - - - -
2. Trang 2 - - - - -
3. Trang 3 - - - - -
4. Phuket 1 ++ - - + -
5. Phuket 2 ++ - - + -
6. Phuket 3 ++ - - + -
7. Phuket 4 - - - - -
8. Krabi 1 - - - - -
9. Phang nga 1 - - - - -

10. Phang nga 2 - - - - -
11. Pattani 1 - - - + -
12. Pattani 2 - - - + -
13. Pattani 3 ++ - - + -
14. Pattani 4 +++ + - - -
15. Songkhla 1 - - - - -
16. Songkhla 2 - - - - -
17. Nakhon Si

Thammarat 1 - - - - -
18. Chile2 - - - - -
19. Control 3 + - - - -
20. Unidentified

source ++ - - ++ -

1N = 3 ;  2from shrimp feed mill  ; 3Lyophilized sample  ;  - Negative  ;  +, ++, +++   Positive level
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Figure 6. Correlation between FFA and TVN, Ammonia nitrogen and Peroxide value in

fish meal samples

Figure 5. Correlation between TVN and ammonia nitrogen and Histamine and

ammonia nitrogen and Histamine

(Arason, 1994) ®“°°“√»÷°…“§ÿ≥¿“æª≈“ªÉπ„πª√–‡∑»
‰∑¬‚¥¬°“√«‘‡§√“–Àåª√‘¡“≥¢Õß TVN „πª≈“ªÉππ—Èπ  §à“
∑’Ë«‘‡§√“–Àå‰¥â¡’§«“¡·ª√ª√«π§àÕπ¢â“ß Ÿß ‡™àπ Õ—ß§≥“
·≈–§≥– (2544)   æ∫«à“ª≈“ªÉπ‡°√¥°ÿâß¡’§à“ TVN „π
™à«ß 14-96 ¡°.‰π‚µ√‡®π/100 °√—¡  ¢≥–∑’Ëª≈“ªÉπ‡°√¥
2 ¡’§à“ TVN „π™à«ß 13-64 ¡°.‰π‚µ√‡®π/100 °√—¡
µ—«Õ¬à“ß §à“ TVN ¢Õßª≈“ªÉπ∑’Ë®–π”¡“„™â‡ªìπ¥—™π’∫àß™’È
§ÿ≥¿“æ¢Õß«—µ∂ÿ¥‘∫π—Èπ®÷ßÕ“®®–‰¡à “¡“√∂∫Õ°‰¥âÕ¬à“ß
™—¥‡®π  ‡π◊ËÕß®“°Õ“®¡’°“√√–‡À¬¢Õß “√ª√–°Õ∫‡Õ¡’π„π
°√–∫«π°“√º≈‘µª≈“ªÉπ   ·≈–®“°°“√«‘‡§√“–Àå„πÀâÕß
ªØ‘∫—µ‘°“√∑’Ë„™â«‘∏’°“√«‘‡§√“–Àå∑’Ëµà“ß°—π°Á„Àâ§à“ TVN µà“ß°—π
¥â«¬ (Botta, 1995)  Õ’° “‡Àµÿ∑’ËÕ“®∑”„Àâ§à“ TVN ¡’
§«“¡·µ°µà“ß°—π§◊Õ™π‘¥¢Õßª≈“  ¥—ßº≈°“√»÷°…“¢Õß
Ricque-Marie ·≈–§≥– (1996) æ∫«à“ ª√‘¡“≥ TVN

¢Õßª≈“ herring ∑’Ë‡πà“ ¡’§à“ Ÿß∂÷ß 143 ¡°.‰π‚µ√‡®π/
100 °√—¡  ¢≥–∑’Ë §à“ TVN ¢Õßª≈“ anchovy ∑’Ë‡πà“¡’
§à“‡æ’¬ß 50 ¡°.‰π‚µ√‡®π/100 °√—¡   ”À√—∫¡“µ√∞“π
ª≈“ªÉπ§ÿ≥¿“æ¥’π—Èπ°”Àπ¥„Àâ¡’§à“ TVN ‰¥â‰¡à‡°‘π 100 -

120 ¡°.‰π‚µ√‡®π/100 °√—¡ (G.C. Luckmate Trading

Ltd., 2004)  „π°“√»÷°…“§√—Èßπ’È„™â«‘∏’°“√°≈—Ëπ (MgO steam

distillation)  ·≈–æ∫«à“ª≈“ªÉπ∑’Ë¡’§à“¡“°°«à“ 120 ¡°.
‰π‚µ√‡®π/100 °√—¡  §◊Õª≈“ªÉπµ√—ß 2  ªíµµ“π’ 1  ªíµµ“π’
3 ·≈–ªíµµ“π’ 4 ‚¥¬¡’§à“Õ¬Ÿà„π™à«ß 121.25 - 225.25 ¡°.
‰π‚µ√‡®π/100 °√—¡ ‡ªìπ∑’Ëπà“ —ß‡°µ«à“ª≈“ªÉπ∑’Ëº≈‘µ®“°
ª≈“‡ªì¥ à«π„À≠à¡’§à“ TVN „π™à«ß∑’ËµË”°«à“ª≈“ªÉπ∑’Ëº≈‘µ
®“°ª≈“∑Ÿ·¢°·≈–ª≈“À≈—ß‡¢’¬«

‡π◊ËÕß®“°Õß§åª√–°Õ∫ à«π„À≠à¢Õß TVN  §◊Õ
·Õ¡‚¡‡π’¬‰π‚µ√‡®π  ‡¡◊ËÕ«‘‡§√“–Àå§«“¡ —¡æ—π∏å√–À«à“ß
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TVN ·≈– ·Õ¡‚¡‡π’¬‰π‚µ√‡®π  ®÷ß¡’§«“¡ —¡æ—π∏å‰ª„π
∑‘»∑“ß‡¥’¬«°—π∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 99% ·≈–¡’§à“ r  Ÿß
∑’Ë ÿ¥ (r = 0.948)  ´÷Ëß„Àâº≈ Õ¥§≈âÕß°—∫°“√µ√«® Õ∫
§ÿ≥¿“æª≈“ªÉπ¥â«¬«‘∏’∑“ß‡§¡’ßà“¬Ê (Decomposition ·≈–
Non protein nitrogen test)  ‚¥¬æ∫«à“ª≈“ªÉπªíµµ“π’ 4
´÷Ëß‡ªìπª≈“ªÉπ∑’Ë‰¥â®“°√â“π¢“¬Õ“À“√ —µ«å¡’§à“ TVN ·≈–
·Õ¡‚¡‡π’¬‰π‚µ√‡®π  Õ¬Ÿà„π√–¥—∫∑’Ë Ÿß¡“°∂÷ß Ÿß∑’Ë ÿ¥ ‡¡◊ËÕ
π”¡“µ√«® Õ∫§«“¡‡ ◊ËÕ¡ °Áæ∫«à“¡’°“√‡ ◊ËÕ¡¡“°∑’Ë ÿ¥ ·≈–
‡ªìπ‡æ’¬ßµ—«Õ¬à“ß‡¥’¬«∑’Ëµ√«®æ∫ “√ª√–°Õ∫‰π‚µ√‡®π∑’Ë
‰¡à„™à‚ª√µ’π   πÕ°®“°π—Èπ¬—ßµ√«®æ∫°“√‡ ◊ËÕ¡ ¿“æ¢Õß
ª≈“ªÉπ„π√–¥—∫ª“π°≈“ß„πµ—«Õ¬à“ß  µ√—ß 1, µ√—ß 3,  ¿Ÿ‡°Áµ
3 ·≈– Unidentified source  ”À√—∫ª≈“ªÉπ∑’Ëº≈‘µ‡Õß
µ√«®æ∫°“√‡ ◊ËÕ¡ ¿“æ„πª√‘¡“≥πâÕ¬∑’Ë ÿ¥  ´÷ËßÕ“®‡°‘¥
‡π◊ËÕß®“°µ—«Õ¬à“ßª≈“∑’Ëº≈‘µ‡Õßπ’È‡ªìπ°“√º≈‘µ‚¥¬«‘∏’ Lyo-

philization  ´÷Ëß‰¡à‰¥â„™â§«“¡√âÕπ∑”„Àâ®ÿ≈‘π∑√’¬å∫“ß™π‘¥
Õ“®√Õ¥™’«‘µ   ·µà‡π◊ËÕß®“°¡’°“√‡°Á∫√—°…“µ—«Õ¬à“ß„πµŸâ
·™à·¢Áßµ≈Õ¥‡«≈“®÷ß¡’°“√‡ ◊ËÕ¡ ¿“æ„πª√‘¡“≥∑’ËπâÕ¬¡“°
∑—Èßπ’È‡æ√“–„π∏√√¡™“µ‘®–æ∫®ÿ≈‘π∑√’¬åÕ¬Ÿà∫πµ—«ª≈“Õ¬Ÿà·≈â«
‚¥¬¡’®”π«π¡“°∫√‘‡«≥‡Àß◊Õ°·≈–∑“ß‡¥‘πÕ“À“√¢Õßª≈“
·≈–°“√ªπ‡ªóôÕπ¢Õß®ÿ≈‘π∑√’¬å®–¡’‡æ‘Ë¡¡“°¢÷Èπ‰¥â¡“°À√◊Õ
πâÕ¬¢÷ÈπÕ¬Ÿà°—∫√–¥—∫¢Õß§«“¡ –Õ“¥„π¢—ÈπµÕπµà“ßÊ µ—Èß·µà
°“√®—∫ª≈“„π°√–∫«π°“√·ª√√Ÿª·≈–°“√‡°Á∫√—°…“  ‚¥¬
ª≈“„π‡¢µ√âÕπ®–‡°‘¥°“√ªπ‡ªóôÕπ‰¥â¡“°°«à“  ™π‘¥¢Õß
®ÿ≈‘π∑√’¬å∑’Ëªπ‡ªóôÕπ„πª≈“‡¢µ√âÕπ‡ªìπ Gram-positive

mesophiles „π°≈ÿà¡ Micrococcus spp. ·≈– Bacillus

spp. (Sofos, 1994)  „πª≈“∑’Ë‡°Á∫√—°…“‰«â„πµŸâ·™à·¢Áßπ—Èπ
ª√‘¡“≥¢Õß®ÿ≈‘π∑√’¬å®–¡’ª√‘¡“≥πâÕ¬°«à“„π ¿“æª°µ‘
·µàª≈“∑’Ë‡°Á∫√—°…“„πµŸâ‡¬ÁπÀ√◊Õ·™àπÈ”·¢Áß‰«â®–∑”„Àâ‡°‘¥
·∫§∑’‡√’¬„π°≈ÿà¡ Gram-negative  ‡™àπ Pseudomonas

spp.  ∑’Ë “¡“√∂„™â “√ª√–°Õ∫‰π‚µ√‡®π∑’Ë¡’¢π“¥‚¡‡≈°ÿ≈
µË” ∑”„Àâ‡°‘¥·Õ¡‚¡‡π’¬ FFA ·≈– ‡Õ¡’π √«¡∂÷ß “√
ª√–°Õ∫∑’Ë∑”„Àâ‡°‘¥°≈‘Ëπ‡À¡Áπ¢Õßª≈“‡πà“ ‡™àπ  “√ª√–°Õ∫
´—≈‰ø¥å  πÕ°®“°π—Èπ°“√‡ ◊ËÕ¡ ¿“æÕ“®‡°‘¥‰¥â„π ¿“æ
 ÿ≠≠“°“»‚¥¬·∫§∑’‡√’¬∫“ß™π‘¥ (Sofos, 1994)  ´÷Ëß
Õ“®®–‡ªìπ “‡Àµÿ¢Õß°“√‡°‘¥ ’¥”∑’Ë°√–¥“…∑¥ Õ∫¢Õß
µ—«Õ¬à“ßª≈“ªÉπ∑’Ëº≈‘µ‡Õß  ®“°ªØ‘°‘√‘¬“¢Õß´—≈‡øÕ√å°—∫
≈’¥Õ– ‘́‡µ∑∑’°√–¥“…∑¥ Õ∫

Biogenic amine ∑’Ë«‘‡§√“–Àå„π°“√»÷°…“§√—Èßπ’È¡’

‡æ’¬ßŒ’ µ“¡’π∑’Ë‡°‘¥®“°°“√ ≈“¬¢ÕßŒ’ µ‘¥’π  ´÷Ëß‡ªìπ°√¥
Õ–¡‘‚π∑’Ë®”‡ªìπ™π‘¥Àπ÷Ëß∑’Ë°ÿâßµâÕß°“√  ®“°°“√»÷°…“§√—Èßπ’È
µ—«Õ¬à“ßª≈“ªÉπ‡°√¥°ÿâß¡’ª√‘¡“≥Œ’ µ“¡’π Ÿß¡“°‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫µ—«Õ¬à“ßÕ◊Ëπ ‚¥¬‡©æ“–ª≈“ªÉπ∑’Ëº≈‘µ®“°
ª≈“‡ªì¥  ́ ÷ËßÕ“®®–‡°‘¥®“°§«“¡·µ°µà“ß¢Õß™π‘¥ª≈“∑’Ë„™â
„π°“√º≈‘µ (Yamanaka et al., 1986) ‚¥¬ª≈“ªÉπ‡°√¥
°ÿâßº≈‘µ®“°ª≈“À≈—ß‡¢’¬«·≈–ª≈“∑Ÿ·¢° ´÷Ëß‡ªìπª≈“º‘«πÈ”
∑’Ë¡’ª√‘¡“≥Œ’ µ“¡’πÕ¬Ÿà„π√–¥—∫ Ÿß (Toyoma et al., 1981;

Wood and Bostock, 1984)   ”À√—∫ª≈“„π°≈ÿà¡‡¥’¬«°—π
§à“Œ’ µ“¡’π∑’Ë ŸßÕ“®‡ªìπ‡æ√“–ª≈“∑’Ë„™â„π°“√º≈‘µª≈“ªÉπ
Õ¬Ÿà„π ¿“æ‰¡à ¥  ¥—ß∑’Ë Ricque-Marie ·≈–§≥– (1996)

æ∫«à“ª√‘¡“≥Œ’ µ“¡’π¢Õßª≈“ªÉπ∑’Ëº≈‘µ®“°ª≈“ anchovy

∑’Ë¡’§«“¡ ¥¡’§à“‡æ’¬ß 35 ppm  ‚¥¬ª≈“ªÉπ∑’Ëº≈‘µ®“°
«—µ∂ÿ¥‘∫∑’Ë ¥ª“π°≈“ß¡’ª√‘¡“≥‡æ‘Ë¡¢÷Èπ‡ªìπ 446 ppm

·≈–ª≈“∑’Ë‰¡à ¥ (stale) ¡’ª√‘¡“≥‡æ‘Ë¡ Ÿß¢÷Èπ∂÷ß 916 ppm

„π°“√»÷°…“§√—Èßπ’Èª≈“ªÉπ∑’Ëº≈‘µ‡Õß®“°ª≈“À≈—ß‡¢’¬«¡’§à“
Œ’ µ“¡’π‡æ’¬ß 5.94±1.20 ppm  ¢≥–∑’Ëª≈“ªÉπ °√–∫’Ë 1

÷́Ëßº≈‘µ®“°ª≈“™π‘¥‡¥’¬«°—π¡’§à“ Ÿß∂÷ß 281.57±3.14 ppm

®÷ß¡’§«“¡‡ªìπ‰ª‰¥â∑’Ë«—µ∂ÿ¥‘∫Õ“®®–‰¡à ¥¡“°  „π°“√π”§à“
Biogenic amine ¡“„™â„π°“√ª√–‡¡‘π§ÿ≥¿“æ¢Õßª≈“ªÉπ
π—Èπ‰¥â¡’°“√‡ πÕ·π–„Àâ„™â§à“√«¡¢ÕßŒ’ µ“¡’π   §“¥“‡«√’π
æÿ∑√’´’π ·≈– ‰∑√“¡’π (Ricque-Marie et al., 1996)

Õ¬à“ß‰√°Áµ“¡§«“¡·µ°µà“ß¢ÕßŒ’ µ“¡’π„π°“√»÷°…“§√—Èßπ’È
Õ“®®– “¡“√∂π”¡“„™âª√–°Õ∫°“√æ‘®“√≥“§ÿ≥¿“æª≈“
ªÉπ§«∫§Ÿà°—∫º≈°“√«‘‡§√“–ÀåÕ◊Ëπ∑’Ë∫Õ°∂÷ß°“√‡ ◊ËÕ¡ ¿“æ
¢Õß‚ª√µ’π‰¥â‚¥¬‡¡◊ËÕ»÷°…“§«“¡ —¡æ—π∏å√–À«à“ßŒ’ µ“¡’π
°—∫ TVN ·≈– ·Õ¡‚¡‡π’¬‰π‚µ√‡®π æ∫«à“¡’§«“¡ —¡æ—π∏å
°—π∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 99%

‡π◊ËÕß®“°ª≈“¡’°√¥‰¢¡—π™π‘¥‰¡àÕ‘Ë¡µ—« Ÿß®÷ß àßº≈
„Àâª≈“ªÉπ∑’Ë‰¥â¡’§ÿ≥¿“æ‡ ◊ËÕ¡≈ß‰¥â‡π◊ËÕß®“°‡°‘¥ªØ‘°‘√‘¬“
ÕÕ° ‘́‡¥™—Ëπ¢Õß‰¢¡—π ÷́Ëß àßº≈„Àâª≈“ªÉπ¡’°≈‘ËπÀ◊π·≈–
‡ ◊ËÕ¡ ¿“æ≈ß‚¥¬¡’¥—™π’∑’Ë«—¥§«“¡‡ ◊ËÕ¡§◊Õ  FFA,  PV

·≈– TBA ‚¥¬ FFA ‡ªìπ§à“∑’Ë∫àß∫Õ°§«“¡‡ ◊ËÕ¡·≈–„™â
ª√–‡¡‘π§ÿ≥¿“æª≈“ªÉπ‰¥â‚¥¬ –∑âÕπ„Àâ‡ÀÁπ∂÷ß°‘®°√√¡
¢Õß‡Õπ‰´¡å‰≈‡ª ∑’Ë‡°‘¥¢÷Èπ„π°√–∫«π°“√ ≈“¬‰¢¡—π
(lypolysis)   àßº≈„Àâ‰¢¡—π ≈“¬µ—«‡°‘¥°√¥‰¢¡—πÕ‘ √–
‡°‘¥¢÷Èπ πÕ°®“°π’È√–¬–‡«≈“·≈–Õÿ≥À¿Ÿ¡‘„π°“√‡°Á∫«—µ∂ÿ¥‘∫
°Á àßº≈„Àâ‰¢¡—π ≈“¬µ—«‰¥â‡™àπ°—π ‚¥¬ªØ‘°‘√‘¬“π’È àßº≈„Àâ
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§ÿ≥¿“æª≈“ªÉπ®“°°“√«‘‡§√“–Àå¥â«¬«‘∏’∑“ß‡§¡’

™ÿµ‘¡“ µ—πµ‘°‘µµ‘ ·≈– §≥–

‡°‘¥°≈‘Ëπ‡À¡ÁπÀ◊π„πª≈“ªÉπ‰¥â  (Pike and Hardy, 1997)

„πª√–‡∑»‡¥π¡“√å°‰¥â°”Àπ¥„Àâ¡’ FFA „πª≈“ªÉπ‰¡à‡°‘π
21%  ”À√—∫ª≈“ªÉπ∑—Ë«‰ª ·µà¡’§à“‰¡à‡°‘π 14%   ”À√—∫
ª≈“ªÉπ§ÿ≥¿“æ¥’¡“° (Smith and Kilpatrick, 1991)   „π
°“√»÷°…“§√—Èßπ’È FFA  ¡’§à“Õ¬Ÿà„π™à«ß°«â“ßµ—Èß·µà  9 -

41.57% ‚¥¬µ—«Õ¬à“ßª≈“ªÉπ∑’Ë¡’§à“πâÕ¬∑’Ë ÿ¥§◊Õª≈“ªÉπ
 ß¢≈“ 1 ´÷Ëß‡ªìπª≈“ªÉπ∑’Ëº≈‘µ®“°«—µ∂ÿ¥‘∫∑’Ë‡ªìπ«— ¥ÿ‡»…
‡À≈◊Õ®“°Õÿµ “À°√√¡°“√º≈‘µ´Ÿ√‘¡‘∑’Ë‡ªìπ«—µ∂ÿ¥‘∫∑’Ë¡’§ÿ≥¿“æ
 ”À√—∫°“√∫√‘‚¿§¢Õß¡πÿ…¬å®÷ß àßº≈„Àâ¡’§à“µË”°«à“ 10%

∂◊Õ«à“¡’§ÿ≥¿“æ¥’   ”À√—∫µ—«Õ¬à“ßÕ◊Ëπ¡’§à“ Ÿß°«à“ 10%  ‚¥¬
µ—«Õ¬à“ß∑’Ë¡’§à“ Ÿß¡“°∑’Ë ÿ¥§◊Õªíµµ“π’ 4 ´÷Ëß¡’§à“ 41.57±

1.17% ´÷Ëß‡ªìπµ—«Õ¬à“ßª≈“ªÉπ®“°√â“π¢“¬«—µ∂ÿ¥‘∫Õ“À“√
 —µ«å · ¥ß„Àâ‡ÀÁπ«à“µ—«Õ¬à“ßπ’È¡’°“√ ≈“¬¢Õß‰¢¡—π Ÿß∑’Ë ÿ¥
´÷ËßÕ“®®–‡°‘¥‡π◊ËÕß®“°«—µ∂ÿ¥‘∫∑’Ë‡ ◊ËÕ¡§ÿ≥¿“æ¡“°·≈–°“√
‡°Á∫√—°…“∑’Ë‰¡à¥’   ”À√—∫ª≈“ªÉπ™‘≈’∑’Ë¡’§à“ Ÿß∂÷ß 33.17±

1.42% π—ÈπÕ“®‡°‘¥®“°√–¬–‡«≈“„π°“√‡°Á∫√—°…“π“π ·≈–
¡’ª√‘¡“≥‰¢¡—π Ÿß®÷ß àßº≈„Àâ‡°‘¥°“√‡ ◊ËÕ¡ ≈“¬¢Õß‰¢¡—π
 Ÿßµ“¡‰ª¥â«¬   à«πª≈“ªÉπ∑’Ëº≈‘µ‡Õß∑’Ë¡’§à“§àÕπ¢â“ß Ÿß§◊Õ
29.06±0.58% ∂÷ß·¡â«à“®–¡’°“√‡°Á∫√—°…“∑’ËÕÿ≥À¿Ÿ¡‘µË”
µ≈Õ¥‡«≈“  · ¥ß„Àâ‡ÀÁπ«à“°√–∫«π°“√ hydrolysis ¢Õß
‰¢¡—π‚¥¬‡Õπ‰´¡å‰≈‡ª ¬—ß‡°‘¥¢÷ÈπÕ¬à“ßµàÕ‡π◊ËÕß   º≈°“√
»÷°…“π’È Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Verma ·≈–§≥– (1995)

∑’Ë»÷°…“„πª≈“™π‘¥‡¥’¬«°—π§◊Õª≈“À≈—ß‡¢’¬« ”À√—∫°“√
∫√‘‚¿§  æ∫«à“ª√‘¡“≥¢Õß FFA ®–‡æ‘Ë¡ Ÿß¢÷Èπµ“¡√–¬–‡«≈“
¢Õß°“√‡°Á∫∂÷ß·¡â®–‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ -20oC ·≈â«°Áµ“¡‚¥¬
¡’ª√‘¡“≥‡æ‘Ë¡¢÷Èπ®“° 8.65% „πª≈“∑’Ë¡’§«“¡ ¥¡“° («—π
∑’Ë 0)  ‡ªìπ 23.26% ‡¡◊ËÕ‡°Á∫‰«â∑’Ë -20oC  ‡ªìπ‡«≈“  90  «—π
‚¥¬ª≈“µà“ß™π‘¥°—π°Á¡’§à“ FFA ∑’Ëµà“ß°—π ‡™àπ ª≈“ blue

whiting ‡¡◊ËÕ‡°Á∫‰«â∑’Ë -10oC π“π 90 «—π¡’§à“ FFA ‡∑à“°—∫
19.30% ·≈–‡¡◊ËÕ‡°Á∫«—µ∂ÿ¥‘∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘·≈–√–¬–‡«≈“
µà“ß°—π§à“ FFA ∑’Ë‰¥â°Áµà“ß°—π¥â«¬ (Aubourg et al., 1998;

Sarma et al., 2000)

§à“ PV ‡ªìπ§à“∑’Ë∫Õ°„Àâ∑√“∫∂÷ßª√‘¡“≥°√¥‰¢¡—π
™π‘¥‰¡àÕ‘Ë¡µ—«∑’Ë∂Ÿ°ÕÕ°´‘‰¥ å‡ªìπ “√ ª√–°Õ∫‡ªÕ√åÕÕ°‰´¥å
´÷Ëß‡ªìπ “√ Intermediate ∑’Ë‡°‘¥®“°°“√‡ª≈’Ë¬π·ª≈ß„π
™à«ß·√°¢Õß°“√‡°‘¥ÕÕ°´‘‡¥™—π¢Õß‰¢¡—π ·≈– ª√‘¡“≥
TBA ‡ªìπ°“√«—¥º≈º≈‘µ∑’Ë‡°‘¥„π™à«ßÀ≈—ß¢Õß°“√‡°‘¥ÕÕ°
‘́‡¥™—Ëπ  ‚¥¬µ√«®«‘‡§√“–Àå„π√Ÿª¢Õß “√ Malonaldehyde

∑’Ë‡°‘¥¢÷Èπ  ÷́Ëß‡ªìπ°“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ßµàÕ‡π◊ËÕß√–À«à“ß
PV ·≈– TBA ®“° “√ª√–°Õ∫‰Œ‚¥√‡ªÕ√åÕÕ°‰´¥å‰ª‡ªìπ
 “√ª√–°Õ∫Õ—≈¥’‰Œ¥å   àßº≈„Àâ‡°‘¥°“√‡ ◊ËÕ¡ ¿“æ¢Õß‰¢¡—π
‚¥¬‡°‘¥°≈‘Ëπ‡À¡ÁπÀ◊π (Gray et al., 1994)  Malonal-

dehyde  ∑’Ë‡°‘¥¢÷Èπ “¡“√∂∑”ªØ‘°‘√‘¬“°—∫ “√ª√–°Õ∫Õ◊Ëπ
„π‡π◊ÈÕª≈“ ‡™àπ ‡Õ¡’π  π‘«§≈’Õ‘§‡Õ´‘§  ‚ª√µ’π·≈–°√¥
Õ–¡‘‚π ·≈–øÕ ‚ø≈‘ªî¥ (Aubourg, 1993) ®ŸÕ–¥’ ·≈–§≥–
(1996)  »÷°…“ª√‘¡“≥ TBA „πª≈“ªÉπ®“°·À≈àßµà“ßÊ
æ∫«à“¡’§à“∑’Ë·µ°µà“ß°—πÕ¬Ÿà„π™à«ß 3.22-41.36 ¡°. Malo-

naldehyde/°°. ®“°°“√»÷°…“§√—Èßπ’Èª≈“ªÉπ ß¢≈“ 1 ¡’§à“
TBA  Ÿß∑’Ë ÿ¥∂÷ß 44.63±2.55 √Õß≈ß¡“§◊Õ µ√—ß 2  ́ ÷Ëß¡’§à“
44.06±2.07 ¡°. Malonaldehyde/°°. · ¥ß„Àâ‡ÀÁπ«à“¡’
°“√ÕÕ° ‘́‡¥™—Ëπ¢Õß‰¢¡—π„πÕ—µ√“∑’Ë Ÿß°«à“µ—«Õ¬à“ßÕ◊Ëπ  ·≈–
¡’§«“¡ —¡æ—π∏å°—∫√–¥—∫‰¢¡—π∑’Ë Ÿß°«à“ 10% ª≈“ªÉπ∑’Ë¡’
ª√‘¡“≥‰¢¡—π Ÿß¡’·π«‚πâ¡„Àâ¡’§à“ TBA  Ÿß¥â«¬   Õ¥§≈âÕß
°—∫°“√»÷°…“¢Õß Simeonidou ·≈–§≥– (1998)  ´÷Ëßæ∫
«à“ª≈“À≈—ß‡¢’¬«·≈–ª≈“°√–∫Õ°≈“¬∑’Ë¡’‰¢¡—π Ÿß¡’ª√‘¡“≥
TBA ‡æ‘Ë¡ Ÿß¢÷Èπ ‡¡◊ËÕ‡°Á∫√—°…“‰«â„ππÈ”·¢Áß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
°—∫ª≈“™π‘¥Õ◊Ëπ∑’Ë¡’‰¢¡—πµË”°«à“   à«πª≈“ªÉπ®“°™‘≈’¡’§à“
TBA  Ÿß∂÷ß 27.54±2.63  ·≈–¡’‰¢¡—π 13.56%  ·µà‡ªìπ§à“
∑’ËµË”°«à“µ—«Õ¬à“ß ß¢≈“ 1 ·≈– µ√—ß 2  „π¢≥–∑’Ë¡’√–¥—∫
‰¢¡—π∑’Ë Ÿß°«à“ Õ“®‡ªìπ‡æ√“–ª≈“ªÉπ™‘≈’¡’°“√‡µ‘¡ “√°—π
À◊π∑”„Àâ¡’º≈™à«¬≈¥°“√‡°‘¥ÕÕ°´‘‡¥™—Ëπ≈ß‰ª„π√–¥—∫Àπ÷Ëß
·µàÕ¬à“ß‰√°Áµ“¡§à“ TBA ∑’Ë‰¥âÕ“®‰¡à —¡æ—π∏å°—∫ ª√‘¡“≥
¢Õß‰¢¡—π‡ ¡Õ‰ª  ¥—ß‡™àπµ—«Õ¬à“ß   ß¢≈“ 2  ¡’‰¢¡—π
10.74 % ´÷Ëß‡∑à“°—∫‰¢¡—π®“°ª≈“ªÉπµ√—ß 2 ·µà¡’§à“ TBA

µË”§◊Õ 14.80±3.07 ‡π◊ËÕß®“°Õß§åª√–°Õ∫¢Õß°√¥‰¢¡—π
·≈–≈—°…≥–·≈–√–¬–‡«≈“°“√‡°Á∫√—°…“°àÕπ°“√‡°Á∫
µ—«Õ¬à“ßÕ“®·µ°µà“ß°—π  ∂÷ß·¡â«à“‚¥¬∑—Ë«‰ª·≈â« PV ¡’§à“
§àÕπ¢â“ßµË”·µà¡’§«“¡ Õ¥§≈âÕß°—∫§à“ FFA ‡™àπ ª≈“ªÉπ
ªíµµ“π’ 4  ∑’Ë¡’§à“  FFA   Ÿß∑’Ë ÿ¥π—Èπ°Á¡’§à“  PV   Ÿß‡™àπ°—π
· ¥ß„Àâ‡ÀÁπ«à“ª≈“ªÉπ¥—ß°≈à“«º≈‘µ®“°ª≈“ªÉπ∑’Ë¡’°“√
ÕÕ°´‘‡¥™—π‡°‘¥¢÷Èπ Ÿß   ”À√—∫ª≈“ªÉπ™ÿ¥§«∫§ÿ¡¡’§à“ PV

 Ÿß∑’Ë ÿ¥  ·µà¡’§à“ TBA µË”∑’Ë ÿ¥  ∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°ªØ‘°‘√‘¬“
ÕÕ° ‘́‡¥™—πÕ“®‡°‘¥„π™à«ßµâπ ·≈– “√ª√–°Õ∫‰Œ‚¥√‡ªÕ√å
ÕÕ°‰´¥å¬—ß‰¡à‰¥â‡ª≈’Ë¬π·ª≈ß‡ªìπ “√®”æ«° secondary

products  àßº≈„Àâ§à“ TBA µË” ‚¥¬∑—Ë«‰ª “√ª√–°Õ∫
hydroperoxide ‡ª≈’Ë¬π·ª≈ß‡ªìπ secondary products
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§◊Õ “√®”æ«°Õ—≈¥’‰Œ¥å (Gray et al., 1994)  ‡¡◊ËÕ»÷°…“
§«“¡ —¡æ—π∏å¢Õßª√‘¡“≥ PV °—∫ FFA æ∫«à“¡’§«“¡
 —¡æ—π∏å°—π∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 99%  ‡π◊ËÕß®“°°√–∫«π°“√
hydrolysis ¢Õß‰¢¡—π‡ªìπ FFA π—Èπ®–∑”„Àâ‡°‘¥°“√ÕÕ°
´‘‡¥™—Ëπ‡æ‘Ë¡¢÷Èπ¥â«¬  ‚¥¬∑—Ë«‰ª°√¥‰¢¡—πÕ‘ √–∫“ß™π‘¥
‡°‘¥ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π‰¥âßà“¬·≈–√«¥‡√Á«°«à“°√¥‰¢¡—π∑’Ë
‡Õ ‡∑Õ√‘‰ø¥å°—∫°≈’‡´Õ√Õ≈ (Huss, 1995)  πÕ°®“°π’È
ª√‘¡“≥ FFA ¬—ß¡’§«“¡ —¡æ—π∏å°—∫ª√‘¡“≥ TVN ·≈–
·Õ¡‚¡‡π’¬‰π‚µ√‡®π · ¥ß„Àâ‡ÀÁπ«à“°“√‡ ◊ËÕ¡ ¿“æ¢Õß
‚ª√µ’π ·≈–‰¢¡—π„πª≈“ªÉπ¡’§«“¡ Õ¥§≈âÕß°—π·≈– –∑âÕπ
„Àâ‡ÀÁπ∂÷ß§ÿ≥¿“æ¢Õß«—µ∂ÿ¥‘∫∑’Ë„™â„π°“√º≈‘µª≈“ªÉπ ∑’ËÕ“®
®–„™â«—µ∂ÿ¥‘∫∑’Ë‰¡à ¥À√◊Õ‡ ◊ËÕ¡ ¿“æ ´÷Ëß∑”„Àâ‡°‘¥°“√‡ ◊ËÕ¡
 ¿“æ∑—Èß„π à«π¢Õß‚ª√µ’π·≈–‰¢¡—π

„π°“√∑¥ Õ∫°“√ª≈Õ¡ªππ—Èπ‰¡àæ∫°“√ª≈Õ¡ªπ
Àπ—ß —µ«å‰Œ‚¥√‰≈´å·≈–¬Ÿ‡√’¬   ·µàæ∫°“√ª≈Õ¡ªπ¢π‰°à
‰Œ‚¥√‰≈´å„π 7 µ—«Õ¬à“ß  ‚¥¬µ—«Õ¬à“ß Unidentified source

¡’°“√ª≈Õ¡ªπ¡“°∑’Ë ÿ¥ª√–¡“≥ 10-20%   ”À√—∫ µ—«Õ¬à“ß
¿Ÿ‡°Áµ 1-3 ·≈– ªíµµ“π’ 1-3  π—Èπ ¡’°“√ª≈Õ¡ªπ‡≈Á°πâÕ¬
´÷Ëß¡’µ—«Õ¬à“ßª≈“ªÉπ‡°√¥°ÿâßÕ¬Ÿà 2 µ—«Õ¬à“ß ‰¥â·°à ªíµµ“π’
1 ·≈– 2 ∑’Ë¡’√–¥—∫‚ª√µ’π Ÿß¡“° ®÷ß§«√¡’°“√¬◊π¬—πº≈
¥â«¬°“√»÷°…“ª√– ‘∑∏‘¿“æ°“√¬àÕ¬‚ª√µ’π¢Õßµ—«Õ¬à“ß
ª≈“ªÉπ∑’Ëµ√«®æ∫°“√ª≈Õ¡ªπµàÕ‰ª

 √ÿªº≈°“√»÷°…“

®“°°“√»÷°…“§ÿ≥¿“æ¢Õßª≈“ªÉπ∑’Ëº≈‘µ‚¥¬„™â
«—µ∂ÿ¥‘∫∑’Ë·µ°µà“ß°—π æ∫«à“ ª≈“ªÉπ‡°√¥°ÿâß∑’Ë¡’‚ª√µ’π Ÿß°«à“
65% ·≈–¡’ª√‘¡“≥‡∂â“µË” ‡ªìπª≈“ªÉπ∑’Ëº≈‘µ®“°ª≈“º‘«πÈ”
„π°≈ÿà¡ª≈“∑Ÿ·¢° ·≈–ª≈“À≈—ß‡¢’¬«   ”À√—∫ª≈“ªÉπ‡°√¥
1   à«π„À≠à‡ªìπ à«πº ¡¢Õßª≈“º‘«πÈ”·≈–ª≈“™π‘¥Õ◊Ëπ ‡™àπ
‡»…‡À≈◊Õ®“°‚√ßß“πº≈‘µ´Ÿ√‘¡‘   à«πª≈“ªÉπ‡°√¥ 2  º≈‘µ
®“°ª≈“‡ªì¥‡ªìπ à«π„À≠à ‚¥¬¡’‡ª≈◊Õ°ªŸ  ‡ª≈◊Õ°ÀÕ¬ ·≈–
‡»…¢¬–ªπ¡“„π —¥ à«π∑’Ë Ÿß  „π·µà≈–°≈ÿà¡¢Õßª≈“ªÉππ—Èπ
ª√‘¡“≥¢Õß TVN, ·Õ¡‚¡‡π’¬‰π‚µ√‡®π ·≈–Œ’ µ“¡’π ®–
‡æ‘Ë¡ Ÿß¢÷Èπ„πµ—«Õ¬à“ß∑’Ë¡’°“√‡ ◊ËÕ¡ ¿“æ∑—Èß∑’Ë‡°‘¥®“°«—µ∂ÿ¥‘∫
∑’Ë‰¡à ¥·≈–°“√‡°Á∫√—°…“   ”À√—∫ FFA, PV ·≈– TBA

´÷Ëß‡ªìπæ“√“¡‘‡µÕ√å∑’Ë∫àß™’È∂÷ß°“√ ≈“¬µ—«·≈–°“√‡ ◊ËÕ¡ ¿“æ
¢Õß‰¢¡—ππ—Èπ¡’§«“¡ —¡æ—π∏å°—∫√–¥—∫¢Õß‰¢¡—π„πµ—«Õ¬à“ß

·≈–√–¬–‡«≈“°“√‡°Á∫√—°…“  ‚¥¬ª≈“ªÉπ∑’Ë¡’§ÿ≥¿“æµË”¡“°
¡’§à“æ“√“¡‘‡µÕ√å Ÿß∑—Èß„π à«π¢Õß‚ª√µ’π·≈–‰¢¡—π Õ¥§≈âÕß
°—π  „π∫“ßµ—«Õ¬à“ßæ∫°“√ª≈Õ¡ªπ¢π‰°à‰Œ‚¥√‰≈ ǻ ́ ÷Ëß§«√
¡’°“√»÷°…“∂÷ßª√– ‘∑∏‘¿“æ°“√¬àÕ¬‚ª√µ’π¢Õßµ—«Õ¬à“ß∑’Ëæ∫
¡’°“√ª≈Õ¡ªπ‡æ◊ËÕ‡ªìπ°“√¬◊π¬—πº≈°“√µ√«® Õ∫¥—ß°≈à“«
∑’Ë™—¥‡®π¢÷Èπ

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫æ√–§ÿ≥ ”π—°ß“π§≥–°√√¡°“√«‘®—¬·Ààß
™“µ‘ ∑’Ë„Àâ∑ÿπ π—∫ πÿπ°“√«‘®—¬§√—Èßπ’È  ¥√.¡–≈‘  ∫ÿ≠¬√—µπ-
º≈‘π ºŸâª√– “πß“π‚§√ß°“√™ÿ¥«‘®—¬Õ“À“√°ÿâß°ÿ≈“¥”‡æ◊ËÕ
π”‰ª Ÿà°“√º≈‘µ°ÿâßª≈Õ¥¿—¬  ª≈Õ¥ “√æ‘…  ·≈–‡Õ◊ÈÕµàÕ
 ‘Ëß·«¥≈âÕ¡  ”À√—∫°“√ª√– “πß“πµ—Èß·µà°“√‡ πÕ‚§√ß°“√
®π°√–∑—Ëß°“√¥”‡π‘πß“π„Àâ ”‡√Á®µ“¡‡ªÑ“À¡“¬  √Õß-
»“ µ√“®“√¬å ¥√. ÿ∑∏«—≤πå ‡∫≠®°ÿ≈   ”À√—∫§«“¡
Õπÿ‡§√“–Àå‡§√◊ËÕß¡◊Õ·≈–§”·π–π”„π°“√«‘‡§√“–ÀåŒ’ µ“¡’π
·≈– √Õß»“ µ√“®“√¬å ¥√.‡¬“«¡“≈¬å  §â“‡®√‘≠ ¡À“«‘∑¬“≈—¬
¢Õπ·°àπ    ”À√—∫¢âÕ‡ πÕ·π–·≈–§”·π–π”„π°“√
µ√«® Õ∫§ÿ≥¿“æ¥â«¬‡∑§π‘§∑“ß°≈âÕß®ÿ≈∑√√»πå·≈–°“√
µ√«® Õ∫∑“ß‡§¡’Õ¬à“ßßà“¬Ê  Õ—π‡ªìπª√–‚¬™πåÕ¬à“ß¡“°
„π°“√¥”‡π‘πß“π

‡Õ° “√Õâ“ßÕ‘ß

°Õß§«∫§ÿ¡§ÿ≥¿“æÕ“À“√ —µ«å, 2540. æ√–√“™∫—≠≠—µ‘§«∫§ÿ¡
§ÿ≥¿“æÕ“À“√ —µ«å æ.». 2525 °Æ°√–∑√«ß ª√–°“»
°√–∑√«ß  §” —Ëß·≈–√–‡∫’¬∫¢Õß°√¡ª»ÿ —µ«å.  æ‘¡æå
§√—È ß∑’Ë 4.  ‚√ßæ‘¡æå™ÿ¡πÿ¡ À°√≥å°“√‡°…µ√·Ààß
ª√–‡∑»‰∑¬®”°—¥.

°√–∑√«ß‡°…µ√·≈– À°√≥å. 2538. ª√–°“»°√–∑√«ß‡°…µ√
·≈– À°√≥å ‡√◊ËÕß°”Àπ¥™◊ËÕ ª√–‡¿∑ ™π‘¥ ≈—°…≥–
§ÿ≥¿“æ·≈–¡“µ√∞“π¢ÕßÕ“À“√ —µ«å  (©∫—∫∑’Ë 8).
æ.». 2538. 3 Àπâ“.

®ŸÕ–¥’ æß»å¡≥’√—µπå  ¡–≈‘ ∫ÿ≥¬√—µº≈‘π  ·≈– ™Ÿ»—°¥‘Ï ∫√‘ ÿ∑∏‘Ï.
2540. º≈¢Õßª≈“ªÉπ‰∑¬µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß
°ÿ≈“¥”.  ‡Õ° “√«‘™“°“√ ©∫—∫∑’Ë 1/2540   ∂“∫—π«‘®—¬
°“√‡æ“–‡≈’È¬ß —µ«åπÈ”™“¬Ωíòß®—ßÀ«—¥ ß¢≈“. 16 Àπâ“.

‡¬“«¡“≈¬å §â“‡®√‘≠. 2546. §Ÿà¡◊ÕªØ‘∫—µ‘°“√«‘‡§√“–ÀåÕ“À“√ —µ«å
¥â«¬°≈âÕß®ÿ≈∑√√»πå. ¿“§«‘™“ —µ«»“ µ√å  §≥–‡°…µ√-
»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ.
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