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Effects of Thai medicinal plants on pathogenic bacterial, growth performance,

health condition and disease resistance in black tiger shrimp (Penaeus monodon
Fabricius)
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Chemical analysis of turmeric (Curcuma longa) extracts using TLC/densitometry, showed an extract

contain 21.57%w/w of three important curcuminoids: curcumin, desmethoxycurcumin and bisdesmethoxy-

curcumin. GC and MS were used to analyze volatile oils. Aromatic turmerone, ααααα-turmerone and zingiberene
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were also obtained. Qualitative and quantitative analyses alcoholic extract of Andrographis  paniculata using

TLC, revealed that the extracts contain three important compounds in total lactone of 30.49% w/w. There are

andrographolide,14-deoxy-11-12-didehydroandrographolide and neoandrographolide. TLC-chromatogram

of Clinacanthus nutans extract after reacted with anisaldehyde/sulfuric acid showed a 9 key compounds,

while preliminary neutralization test of the compounds revealed that there were active compounds against

HSV-1 virus.

In vitro efficacy test revealed that Curcuma longa and Andrographis paniculata extracts at 250 and

1,500 mg/L could eradicate 15 isolates of Vibrio spp. which were isolated from infected shrimps. Effects of

medicinal plant extracts incorporated into the diet on shrimp immune responses were investigated. Shrimp

fed diet containing Clinacanthus nutans extract at 20 mg/kg of diet had good growth, FCR and immune

responses.  The shrimp that were fed diet containing Curcuma longa extracts at 25 mg/kg of diet for 7-14 days

showed high resistance to Vibrio harveyi. Likewise, the shrimp fed  Andrographis  paniculata  extract at 25 mg/

kg of diet for 14 days had a higher resistance to WSSV. Incorporating the medicinal extracts at higher levels

resulted in reduction in diet palatability which consequently had an effect on a decrease in growth, immune

responses and resistance to bacterial and WSSV infection.

Key words : Thai medicinal plants, growth, survival, health condition,
white spot syndrome virus (wssv), Penaeus monodon
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°“√«‘‡§√“–Àå∑“ß‡§¡’¢Õß “√ °—¥¢¡‘Èπ™—π (Curcuma longa) ‚¥¬«‘∏’ TLC/densitometry  æ∫ “√ ”§—≠„π

°≈ÿà¡ curcuminoid 3 ™π‘¥§◊Õ curcumin, desmethoxycurcumin ·≈– bisdesmethoxycurcumin √«¡ 21.57% w/w

«‘‡§√“–ÀåπÈ”¡—πÀÕ¡√–‡À¬‚¥¬«‘∏’ GC ·≈– MS æ∫πÈ”¡—π√–‡À¬À≈“¬™π‘¥ ‡™àπ aromatic turmerone, α-turmerone,

zingiberene  º≈«‘‡§√“–Àå§ÿ≥¿“æ·≈–ª√‘¡“≥ “√ °—¥·Õ≈°ÕŒÕ≈åøÑ“∑–≈“¬‚®√ (Andographis paniculata) ‚¥¬„™â«‘∏’

TLC æ∫ “√ °—¥øÑ“∑–≈“¬‚®√¡’ “√ ”§—≠°≈ÿà¡ total lactone 3 ™π‘¥§◊Õ andrographolide, 14-deoxy-11-12-

didehydroandrographolide ·≈– neoandrographolide  §‘¥‡ªìπ 30.49% w/w ®“° TLC-chromatogram ¢Õß “√

 °—¥æ≠“ª≈âÕß∑ÕßÀ≈—ß∑”ªØ‘°‘√‘¬“°—∫ anisaldehyde/sulfuric acid  æ∫ “√ª√–°Õ∫ 9 ™π‘¥ ¢≥–∑’Ë°“√∑¥ Õ∫

ªØ‘°‘√‘¬“°“√≈∫≈â“ßƒ∑∏‘Ï‡™◊ÈÕ‰«√— ¢Õß “√ °—¥‡∫◊ÈÕßµâπæ∫„Àâº≈¬—∫¬—Èß‡™◊ÈÕ HSV-1

°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß “√ °—¥ ¡ÿπ‰æ√„π°“√¬—∫¬—Èß‡™◊ÈÕ°àÕ‚√§°ÿâß„πÀ≈Õ¥∑¥≈Õß (in vitro) æ∫ “√

 °—¥¢¡‘Èπ™—π·≈–øÑ“∑–≈“¬‚®√‡¢â¡¢âπ 250 ·≈– 1,500 ¡°./≈‘µ√ ¬—∫¬—Èß‡™◊ÈÕ Vibrio spp. 15 ‰Õ‚´‡≈µ‰¥â  °“√»÷°…“

º≈¢Õß ¡ÿπ‰æ√„πÕ“À“√µàÕ¿Ÿ¡‘§ÿâ¡°—π°ÿâß°ÿ≈“¥” æ∫ “√ °—¥æ≠“ª≈âÕß∑Õß 20 ¡°./°°. ∑”„Àâ°ÿâß¡’°“√‡®√‘≠‡µ‘∫‚µ

Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√‡ªìπ‡π◊ÈÕ ·≈–°“√µÕ∫ πÕß¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π¥’ ·≈–æ∫°ÿâß∑’Ë‰¥â√—∫Õ“À“√º ¡¢¡‘Èπ™—π‰¡à‡°‘π

25 ¡°./°°. 7- 14 «—π  “¡“√∂µâ“π∑“πµàÕ‡™◊ÈÕ Vibrio harveyi ‰¥â¡“°¢÷Èπ ¢≥–∑’Ë°ÿâß™ÿ¥∑’Ë‰¥â√—∫Õ“À“√º ¡ “√ °—¥

øÑ“∑–≈“¬‚®√„π√–¥—∫ 25 ¡°./°°. π“π 14 «—π  ¡’§«“¡µâ“π∑“πµàÕ‡™◊ÈÕ WSSV  Ÿß¢÷Èπ  º≈°“√∑¥≈Õßæ∫°“√º ¡

 “√ °—¥ ¡ÿπ‰æ√„πÕ“À“√√–¥—∫∑’Ë Ÿß‡°‘π‰ª∑”„Àâ°ÿâß¡’§«“¡Õ¬“°Õ“À“√≈¥≈ß  àßº≈„Àâ°“√‡®√‘≠‡µ‘∫‚µ°“√µÕ∫ πÕß

¢Õß¿Ÿ¡‘§ÿâ¡°—π ·≈–§«“¡ “¡“√∂„π°“√µâ“π∑“πµàÕ‚√§µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬ ·≈–‰«√—  WSSV ≈¥≈ß
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º≈¢Õß ¡ÿπ‰æ√‰∑¬µàÕ°ÿâß°ÿ≈“¥”

°‘®°“√ »ÿ¿¡“µ¬å ·≈–§≥–

®“°°“√∑’Ëª√–‡∑»§Ÿà§â“°ÿâß¢Õß‰∑¬‡æ‘Ë¡§«“¡‡¢â¡
ß«¥¢Õß¢âÕ°”Àπ¥°“√ªπ‡ªóôÕπ¢Õß¬“ªØ‘™’«π–„π°ÿâß°ÿ≈“¥”
ª√–°Õ∫°—∫√“§“¢Õß°ÿâß≈¥≈ßÕ¬à“ßµàÕ‡π◊ËÕß ªí®®ÿ∫—π‡°…µ√°√
®÷ßÀ—π¡“„™â ¡ÿπ‰æ√„π°“√‡≈’È¬ß°ÿâß¡“°¢÷Èπ‡æ◊ËÕ≈¥µâπ∑ÿπ
≈¥ªí≠À“ “√µ°§â“ß„π°ÿâß°ÿ≈“¥”  ·µà°“√π” ¡ÿπ‰æ√¡“„™â
„π°“√‡æ“–‡≈’È¬ß —µ«åπÈ”¬—ß¢“¥¢âÕ¡Ÿ≈∑“ß¥â“π«‘∑¬“»“ µ√å
 π—∫ πÿπ„π‡√◊ËÕß¢Õßª√– ‘∑∏‘¿“æ  §«“¡ª≈Õ¥¿—¬ ·≈–
°“√§«∫§ÿ¡§ÿ≥¿“æ¢Õß ¡ÿπ‰æ√„Àâ§ß∑’Ë ∑—Èß§ÿ≥¿“æ¢Õß
 ¡ÿπ‰æ√∑’Ë‡ªìπ«—µ∂ÿ¥‘∫À√◊Õª√‘¡“≥ “√ ”§—≠ ‡æ◊ËÕ„Àâ‡°‘¥
ª√– ‘∑∏‘¿“æ Ÿß ÿ¥„π°“√π” ¡ÿπ‰æ√¡“„™â  °“√«‘®—¬§√—Èßπ’È
®÷ß‰¥â∑”°“√»÷°…“ª√– ‘∑∏‘¿“æ¢Õß ¡ÿπ‰æ√ 3  ™π‘¥ ‰¥â·°à
¢¡‘Èπ™—π (Curcuma longa)  øÑ“∑–≈“¬‚®√ (Andographis

paniculata) ·≈–æ≠“ª≈âÕß∑Õß (Clinacanthus nutans)

µàÕ‡™◊ÈÕ·∫§∑’‡√’¬„πÀ≈Õ¥∑¥≈Õß  º≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ
Õ—µ√“√Õ¥ °“√µÕ∫ πÕß¿Ÿ¡‘§ÿâ¡°—π §«“¡ “¡“√∂„π°“√
µâ“π∑“π‚√§¢Õß°ÿâß°ÿ≈“¥”  ‚¥¬„™â ¡ÿπ‰æ√„π√Ÿª¢Õß “√
 °—¥  ‡æ◊ËÕ≈¥ªí≠À“°“√‡πà“‡ ’¬¢ÕßπÈ” ·≈–ßà“¬µàÕ°“√
§«∫§ÿ¡ª√‘¡“≥°“√„™â ‡æ◊ËÕª√–‚¬™πå„π°“√ªÑÕß°—π·≈–
µâ“π∑“π°“√‡°‘¥‚√§„π°ÿâß°ÿ≈“¥”  ≈¥µâπ∑ÿπ°“√º≈‘µ„π
 à«π∑’ËµâÕß„™â¬“ªØ‘™’«π–·≈– “√‡§¡’  Õ’°∑—Èß¬—ß≈¥ªí≠À“
°“√°’¥°—π∑“ß°“√§â“‡π◊ËÕß®“°º≈°“√µ°§â“ß¢Õß¬“µâÕß
Àâ“¡„π°ÿâß°ÿ≈“¥”·™à·¢Áß∑’Ë àß¢“¬µà“ßª√–‡∑»   ·≈–‡æ◊ËÕ„Àâ
°“√‡≈’È¬ß°ÿâß°ÿ≈“¥”‡ªìπÕ“™’æ∑’Ë¬—Ëß¬◊π„Àâº≈µÕ∫·∑π Ÿß§Ÿà
‡°…µ√°√‰∑¬µàÕ‰ª

«‘∏’°“√∑¥≈Õß

1. °“√ °—¥ «‘‡§√“–Àå§ÿ≥¿“æ·≈–ª√‘¡“≥¢Õß ¡ÿπ‰æ√

π” ¡ÿπ‰æ√ 3 ™π‘¥‰¥â·°à ‡Àßâ“¢¡‘Èπ™—π „∫·≈–
¥Õ°øÑ“∑–≈“¬‚®√ ·≈–„∫æ≠“ª≈âÕß∑Õß∑’Ëæ‘ Ÿ®πå™π‘¥‚¥¬
‡∑’¬∫®“° Thai Herbal Pharmacopoeia (1995) À—Ëπ
‡ªìπ™‘Èπ‡≈Á°Ê Õ∫®π·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 50oC ∫¥„Àâ≈–‡Õ’¬¥ π”
‰ª °—¥¥â«¬·Õ≈°ÕŒÕ≈åµ“¡«‘∏’°“√∑’Ë¥—¥·ª≈ß®“° Thai

Herbal Pharmacopoeia (1995) ‚¥¬À¡—°ºß¢¡‘Èπ™—π·≈–
øÑ“∑–≈“¬‚®√¥â«¬·Õ≈°ÕŒÕ≈å 95% À¡—°ºß„∫æ≠“ª≈âÕß
∑Õß¥â«¬·Õ≈°ÕŒÕ≈å 70% π“π 1  —ª¥“Àå  ·≈â«°√Õß
ºà“π°√–¥“…°√Õß À≈—ß®“°π—Èπ®÷ßÀ¡—°°“° ¡ÿπ‰æ√´È” 2-

3 §√—Èß ®π°«à“‰¥â “√ °—¥§√—Èß ÿ¥∑â“¬„  ·≈–√–‡À¬µ—«

∑”≈–≈“¬„π “√ °—¥‚¥¬„™â‡§√◊ËÕß rotary  evaporator

(Aspirator A-35, EYELA, rotary vacuum evaporator

N-N series) ∑’ËÕÿ≥À¿Ÿ¡‘ 60oC  ‡°Á∫ “√ °—¥¢Õß ¡ÿπ‰æ√
·µà≈–™π‘¥„π¿“™π–ªî¥ π‘∑∑’ËÕÿ≥À¿Ÿ¡‘ 4oC ·≈â«∑”°“√
«‘‡§√“–Àåª√‘¡“≥·≈–§ÿ≥¿“æ„π “√ °—¥·Õ≈°ÕŒÕ≈å¢¡‘Èπ
™—π¥â«¬«‘∏’ Thin layer chromatography/densitometry

(TLC/densitometry) ‚¥¬„™ấ ‘≈‘°“‡®≈‡ªìπµ—«¥Ÿ¥´—∫ (silica

gel GF
254

) „™â n-hexane : chloroform : 95% ethanol

Õ—µ√“ à«π 41:49:10 ‡ªìπ solvent system ·≈– àÕß¥â«¬
· ßÕ—≈µ√“‰«‚Õ‡≈µ§«“¡¬“«§≈◊Ëπ 254 ·≈– 366 π“‚π‡¡µ√
À“™π‘¥·≈–ª√‘¡“≥πÈ”¡—πÀÕ¡√–‡À¬¥â«¬ Gas chroma-

tography (GC) √à«¡°—∫ Mass spectroscopy (MS)

«‘‡§√“–Àå™π‘¥·≈–ª√‘¡“≥ “√ ”§—≠„πøÑ“∑–≈“¬‚®√·≈–
æ≠“ª≈âÕß∑Õß¥â«¬«‘∏’  TLC ‚¥¬„™âµ—«¥Ÿ¥´—∫™π‘¥‡¥’¬«°—π
§◊Õ´‘≈‘°“‡®≈ (silica gel GF

254
)  ·µà„™â solvent system

µà“ß°—π§◊Õ CHCl
3
 : 95% ethanol  Õ—µ√“ à«π 85:15  ”

À√—∫ “√ °—¥øÑ“∑–≈“¬‚®√ ·≈–„™â CHCl
3
 : methanol

Õ—µ√“ à«π 9 : 1  ”À√—∫ °—¥ “√æ≠“ª≈âÕß∑Õß ·≈–µ√«®
 Õ∫º≈¢Õß “√ °—¥øÑ“∑–≈“¬‚®√¥â«¬· ßÕ—≈µ√“‰«‚Õ‡≈µ
§«“¡¬“«§≈◊Ëπ‡¥’¬«°—∫°“√«‘‡§√“–Àå “√ °—¥®“°¢¡‘Èπ™—π
 à«π “√ °—¥æ≠“ª≈âÕß∑Õßµ√«® Õ∫‚¥¬°“√∑”ªØ‘°‘√‘¬“°—∫
anisaldehyde/sulfuric acid ·≈– àÕß¥â«¬· ßÕ—≈µ√“-
‰«‚Õ‡≈µ§«“¡¬“«§≈◊Ëπ 366 π“‚π‡¡µ√

2. °“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ°“√¬—∫¬—Èß‡™◊ÈÕ HSV-1

∑”°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ°“√¬—∫¬—Èß‡™◊ÈÕ HSV-1

¢Õß “√ °—¥æ≠“ª≈âÕß∑Õß‚¥¬‡µ√’¬¡ “√ °—¥·Õ≈°ÕŒÕ≈å
æ≠“ª≈âÕß∑Õß„Àâ¡’§«“¡‡¢â¡¢âπµà“ßÊ µ—Èß·µà 0-100 ¡°./≈‘µ√
‡µ√’¬¡‡´≈≈å‰≈πå (Ela-cell) „πÕ“À“√‡≈’È¬ß‡´≈≈å α-MEM

∑’Ë‡µ‘¡ fetal bovine serum (FBS) 10% „π∂“¥ micro-

well ™π‘¥ 96 À≈ÿ¡  ·≈–∫à¡‰«â„πµŸâ§«∫§ÿ¡ª√‘¡“≥
§“√å∫Õπ‰¥ÕÕ°‰´¥å 5% ∑’ËÕÿ≥À¿Ÿ¡‘ 37oC π“π 24 ™—Ë«‚¡ß
À≈—ß®“°π—Èπ‡µ‘¡ “√≈–≈“¬‡™◊ÈÕ‰«√—   HSV-1  „Àâ¡’§«“¡
‡¢â¡¢âπ¢Õß‡™◊ÈÕ‡∑à“°—∫ MOI 0.1 ·≈â«π” “√≈–≈“¬ “√
 °—¥æ≠“ª≈âÕß∑Õß∑’Ë‡µ√’¬¡‰«â¡“‡µ‘¡„π≈ß‡´≈≈å‰≈πå‡æ“–
‡≈’È¬ß„Àâ¡’§«“¡‡¢â¡¢âπ ÿ¥∑â“¬„π·µà≈–À≈ÿ¡ 0  5  10  20

30  40 ·≈– 50 ‰¡‚§√°√—¡/¡≈. §«“¡‡¢â¡¢âπ≈– 8 À≈ÿ¡
π”∂“¥¡“ªî¥∑—∫¥â«¬·ºàπæ≈“ µ‘° ·≈â«∫à¡‡æ“–„πµŸâ§«∫§ÿ¡
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ª√‘¡“≥§“√å∫Õπ‰¥ÕÕ°‰´¥å 5% ∑’ËÕÿ≥À¿Ÿ¡‘ 37oC µ√«®
 Õ∫§«“¡ “¡“√∂„π°“√‡¢â“∑”≈“¬‡´≈≈å¢Õß‡™◊ÈÕ HSV-1

·≈–§”π«≥§«“¡‡¢â¡¢âπ¢Õß ¡ÿπ‰æ√∑’Ë “¡“√∂¬—∫¬—Èß°“√
‡®√‘≠¢Õß‡™◊ÈÕ‰«√— ‰¥â 50% (TCID

50
) „π√–¬–‡«≈“ 14 «—π

‚¥¬„™â Ÿµ√∑’Ë√“¬ß“π„π Reed ·≈– Muench (1938)

3. °“√»÷°…“º≈¢Õß “√ °—¥ ¡ÿπ‰æ√µàÕ‡™◊ÈÕ Vibrio spp.

„πÀ≈Õ¥∑¥≈Õß (in vitro)

3.1 °“√‡µ√’¬¡ “√≈–≈“¬ “√ °—¥ ¡ÿπ‰æ√

 ¡ÿπ‰æ√∑’Ë„™â„π°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æµàÕ‡™◊ÈÕ
·∫§∑’‡√’¬‡ªìπ “√ °—¥ ¡ÿπ‰æ√∑’Ë‰¥â∑”°“√«‘‡§√“–Àå§ÿ≥¿“æ
·≈–ª√‘¡“≥ “√ ”§—≠·≈â«  ‚¥¬§‘¥ª√‘¡“≥ “√ÕÕ°ƒ∑∏‘Ï
®“° “√ ”§—≠„π “√ °—¥¢¡‘Èπ™—π‡ªìπ 21.57% øÑ“∑–≈“¬
‚®√‡ªìπ 30.49% ·≈–æ≠“ª≈âÕß∑Õß§‘¥ “√ÕÕ°ƒ∑∏‘Ï‡ªìπ
100% π” “√ °—¥¡“‡µ√’¬¡‡ªìπ “√≈–≈“¬‚¥¬„™âµ—«∑”
≈–≈“¬ tri-ethylene glycol  (°“√∑¥ Õ∫æ∫ tri-ethylene

glycol ‡¢â¡¢âπ 10% „πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‰¡à¡’º≈¶à“‡™◊ÈÕ
·∫§∑’‡√’¬) ®“°π—Èπª√—∫ª√‘¡“µ√„Àâ§√∫ 50 ¡≈. ¥â«¬ “√
≈–≈“¬‡°≈◊Õ 1.5% „Àâ‰¥â§«“¡‡¢â¡¢âπ‡√‘Ë¡µâπ∑’ËµâÕß°“√

3.2 °“√‡µ√’¬¡ “√ °—¥ ¡ÿπ‰æ√„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈«

Mueller Hinton (MH) ‡æ◊ËÕ∑¥ Õ∫‡™◊ÈÕ Vibrio

spp. 15 ‰Õ‚´‡≈µ

‡®◊Õ®“ß “√≈–≈“¬¢¡‘Èπ™—π®“° “√≈–≈“¬‡√‘Ë¡µâπ
5,000 ¡°./≈‘µ√ „πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« MH º ¡‡°≈◊Õ
1.5% „Àâ√–¥—∫§«“¡‡¢â¡¢âπ¢Õß “√ ”§—≠„πÕ“À“√‡≈’È¬ß
‡™◊ÈÕÕ¬Ÿà„π™à«ß 0-172.56 ¡°./≈‘µ√

‡®◊Õ®“ßøÑ“∑–≈“¬‚®√·≈–æ≠“ª≈âÕß∑Õß®“° “√
≈–≈“¬‡√‘Ë¡µâπ 50,000 ¡°./≈‘µ√ „πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡¥’¬«°—π
„Àâ¡’§«“¡‡¢â¡¢âπ¢Õß “√ ”§—≠Õ¬Ÿà„π™à«ß 0-10,000 ¡°./
≈‘µ√

3.3 °“√‡µ√’¬¡ “√ °—¥ ¡ÿπ‰æ√„π “√≈–≈“¬‡ªª‚µπ

‡æ◊ËÕ∑¥ Õ∫‡™◊ÈÕ Vibrio spp. 10 ‰Õ‚´‡≈µ

‡µ√’¬¡ “√≈–≈“¬‚¥¬™—Ëß “√ °—¥·Õ≈°ÕŒÕ≈å¢¡‘Èπ™—π
øÑ“∑–≈“¬‚®√ ·≈–æ≠“ª≈âÕß∑Õß ≈–≈“¬„πµ—«∑”≈–≈“¬
tri-ethylene glycol ‡™àπ‡¥’¬«°—∫¢âÕ 3.1 ·≈–∑”°“√‡®◊Õ®“ß
 “√≈–≈“¬¢¡‘Èπ™—π®“° “√≈–≈“¬‡√‘Ë¡µâπ 10,000  ¡°./≈‘µ√
¥â«¬ “√≈–≈“¬‡ªª‚µπ 0.3% º ¡‡°≈◊Õ 1.5% „Àâ√–¥—∫
§«“¡‡¢â¡¢âπ¢Õß “√ ”§—≠„π “√≈–≈“¬Õ¬Ÿà„π™à«ß 0-500

¡°./≈‘µ√
‡®◊Õ®“ßøÑ“∑–≈“¬‚®√·≈–æ≠“ª≈âÕß∑Õß®“° “√

≈–≈“¬‡√‘Ë¡µâπ 10,000 ¡°./≈‘µ√ „π “√≈–≈“¬‡¥’¬«°—π „Àâ
¡’§«“¡‡¢â¡¢âπ¢Õß “√ ”§—≠Õ¬Ÿà„π™à«ß 0-2,500 ¡°./≈‘µ√

3.4 °“√‡µ√’¬¡ “√ °—¥ ¡ÿπ‰æ√„πÕ“À“√·¢Áß‡æ◊ËÕ

∑¥ Õ∫‡™◊ÈÕ Vibrio spp. 10 ‰Õ‚´‡≈µ

∑”°“√‡µ√’¬¡ “√≈–≈“¬¢Õß “√ °—¥ ¡ÿπ‰æ√ ‡™àπ
‡¥’¬«°—∫¢âÕ 3.1 ·≈–‡µ√’¬¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« MH ∑’Ë¡’
§«“¡‡¢â¡¢âπ≈¥≈ß 10 ‡∑à“¢Õß Ÿµ√Õ“À“√ª°µ‘ ·≈â«‡µ‘¡«ÿâπ
1.5% ‡°≈◊Õ 1.5% À≈—ßÕ∫¶à“‡™◊ÈÕ·≈â«π”¡“·™à‰«â„πÕà“ß
πÈ”Õÿàπ 56oC  ∑”°“√º ¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ°—∫ ¡ÿπ‰æ√∑’Ë
√–¥—∫§«“¡‡¢â¡¢âπµà“ßÊ ‡À¡◊Õπ°—∫¢âÕ 3.3 „Àâ‡¢â“°—πÕ¬à“ß
√«¥‡√Á«·≈â«‡∑≈ß„π®“π‡æ“–‡™◊ÈÕ∑’ËÕ∫¶à“‡™◊ÈÕ·≈â«  ∑‘Èß‰«â„Àâ
·¢Áßµ—« Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 37oC π“π 1 §◊π ·≈–π”¡“∑¥ Õ∫
º≈°“√¬—∫¬—Èß‡™◊ÈÕ·∫§∑’‡√’¬

3.5 °“√‡µ√’¬¡‡™◊ÈÕ·∫§∑’‡√’¬°àÕ‚√§„π°ÿâß°≈“¥”

·¬°‡™◊ÈÕ·∫§∑’‡√’¬„π°≈ÿà¡ Vibrio sp.  À≈“¬Ê
‰Õ‚´‡≈µ®“°°ÿâß°ÿ≈“¥”∑’ËªÉ«¬‡ªìπ‚√§  ®“°π—Èππ”¡“‡æ‘Ë¡
®”π«π„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ Tryptic soy agar (TSA) º ¡
‡°≈◊Õ 1.5% ‡µ√’¬¡ “√≈–≈“¬‡™◊ÈÕ‚¥¬¢Ÿ¥‡™◊ÈÕ´÷Ëß‡≈’È¬ß∫π
Õ“À“√·¢Áßπ“π 15-18 ™—Ë«‚¡ß  ≈–≈“¬„ππÈ”‡°≈◊Õ 1.5%

„πÀ≈Õ¥∑¥≈Õß·≈–‡∑’¬∫§«“¡¢ÿàπ¢Õß‡™◊ÈÕ„Àâ‰¥â‡∑à“°—∫
 “√≈–≈“¬ McFarland turbidity standard ‡∫Õ√å 0.5

(¡’§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ 540 π“‚π‡¡µ√ Õ¬Ÿà
√–À«à“ß 0.08-0.10) ÷́Ëß “√≈–≈“¬·∫§∑’‡√’¬∑’Ë‰¥âπ’È®–¡’
®”π«π‡™◊ÈÕª√–¡“≥ 1 x 108 CFU/¡≈.  ‡æ◊ËÕπ”‰ª„™â„π
°“√∑¥≈ÕßµàÕ‰ª

3.6 °“√∑¥ Õ∫º≈¢Õß “√ °—¥·Õ≈°ÕŒÕ≈å¢Õß ¡ÿπ-

‰æ√µàÕ‡™◊ÈÕ°àÕ‚√§®“°°ÿâß°ÿ≈“¥”„πÀ≈Õ¥∑¥≈Õß

(in vitro)

¥Ÿ¥ “√º ¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ·≈– ¡ÿπ‰æ√§«“¡‡¢â¡
¢âπµà“ßÊ „π¢âÕ 3.2 ·≈– 3.3 „ àÀ≈Õ¥∑¥≈ÕßÀ≈Õ¥≈–
2 ¡≈. §«“¡‡¢â¡¢âπ≈– 3 À≈Õ¥  ·≈–Õ“À“√·¢Áß∑’Ëº ¡
 ¡ÿπ‰æ√§«“¡‡¢â¡¢âπµà“ßÊ ´÷Ëß‡µ√’¬¡‰«â„π¢âÕ 3.4  §«“¡
‡¢â¡¢âπ≈– 3 ®“ππ”¡“¢’¥·∫àß‡ªìπ à«πÊ 10  à«π ·≈â«
‡¢’¬πÀ¡“¬‡≈¢°”°—∫ π”¡“∑¥ Õ∫°—∫‡™◊ÈÕ·∫§∑’‡√’¬·µà≈–
‰Õ‚´‡≈µ∑’Ë‡µ√’¬¡µ“¡«‘∏’„π¢âÕ 3.5 ‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘¿“æ
°“√¬—∫¬—Èß‡™◊ÈÕ¢Õß “√ °—¥ ¡ÿπ‰æ√ ‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡∑’Ë
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º≈¢Õß ¡ÿπ‰æ√‰∑¬µàÕ°ÿâß°ÿ≈“¥”

°‘®°“√ »ÿ¿¡“µ¬å ·≈–§≥–

„™âÕ“À“√‡≈’È¬ß‡™◊ÈÕ‰¡à‡µ‘¡ “√ °—¥ ¡ÿπ‰æ√µ“¡«‘∏’°“√∑’Ë
¥—¥·ª≈ß®“° Christofilogiannis (2000) ·≈– Branson

(2001)

4. °“√»÷°…“º≈¢Õß “√ °—¥ ¡ÿπ‰æ√µàÕ°“√‡®√‘≠‡µ‘∫‚µ

·≈–°“√µÕ∫ πÕß¿Ÿ¡‘§ÿâ¡°—π¢Õß°ÿâß°ÿ≈“¥”

4.1 °“√‡µ√’¬¡Õ“À“√∑¥≈Õß  ¿“«–°“√‡≈’È¬ß ·≈–«—¥

°“√‡®√‘≠‡µ‘∫‚µ

‡µ√’¬¡Õ“À“√∑¥≈Õß 7  Ÿµ√ „Àâ¡’™π‘¥¢ÕßÕß§å
ª√–°Õ∫Õ“À“√µ“¡√“¬≈–‡Õ’¬¥∑’Ë√“¬ß“π„π Boonyarat-

palin ·≈–§≥– (2001) ‚¥¬Õ“À“√¡’ª√‘¡“≥‚ª√µ’π ‰¢¡—π
‡∂â“ ·≈–‡¬◊ËÕ„¬‡ªìπ 39.96   10.72   8.88  ·≈– 2.05%

µ“¡≈”¥—∫ ·≈–¡’æ≈—ßß“π„πÕ“À“√ 406.19 °‘‚≈®Ÿ≈ ‡∑à“
°—π∑ÿ° Ÿµ√·µà¡’√–¥—∫¢Õß “√ ”§—≠„π ¡ÿπ‰æ√·µ°µà“ß°—π
·µà≈– Ÿµ√µ“¡√“¬≈–‡Õ’¬¥„π Table 1 „™âÕ“À“√∑¥≈Õß
‡≈’È¬ß°ÿâß°ÿ≈“¥”¢π“¥µ—«‡√‘Ë¡µâπ‡©≈’Ë¬ 0.5 °√—¡  Ÿµ√≈– 4  ́ È”Ê
≈– 20 µ—« „πµŸâ°√–®°¢π“¥ 250 ≈‘µ√ ‡µ‘¡πÈ”∑–‡≈§«“¡
‡§Á¡ 30  à«π„πæ—π à«π „Àâ°ÿâß°‘πÕ“À“√®πÕ‘Ë¡«—π≈– 4 ¡◊ÈÕ
π“π 8  —ª¥“Àå ¥Ÿ¥µ–°ÕπÕÕ°®“°µŸâ∑ÿ°«—π ·≈–‡ª≈’Ë¬π
∂à“¬πÈ” 30-50% ∑ÿ° 2 «—π ∑”°“√™—ËßπÈ”Àπ—°µ—«‡©≈’Ë¬∑ÿ°
2  —ª¥“Àå  ‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß§”π«≥À“πÈ”Àπ—°µ—«‡©≈’Ë¬
 ÿ¥∑â“¬  Õ—µ√“√Õ¥   Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√‡ªìπ‡π◊ÈÕ   §«“¡
µâÕß°“√Õ“À“√  Õ—µ√“°“√°‘πÕ“À“√/µ—«/«—π ‡∑’¬∫°—∫°ÿâß
∑¥≈Õß™ÿ¥§«∫§ÿ¡∑’Ë„ÀâÕ“À“√‰¡àº ¡ ¡ÿπ‰æ√

4.2 °“√»÷°…“º≈¢Õß “√ °—¥ ¡ÿπ‰æ√µàÕ°“√µÕ∫ πÕß

¿Ÿ¡‘§ÿâ¡°—π¢Õß°ÿâß°ÿ≈“¥”

°ÿâß®“°™ÿ¥°“√∑¥≈Õß„π¢âÕ 4.1  ‡¡◊ËÕ‡≈’È¬ß§√∫ 8

 —ª¥“Àå ·∫àßÕÕ°‡ªìπ 3  à«π ‡æ◊ËÕ«‘‡§√“–Àåª√‘¡“≥‡¡Á¥
‡≈◊Õ¥√«¡µ“¡«‘∏’°“√∑’Ë¥—¥·ª≈ß®“°°‘®°“√·≈– ‘∑∏‘ (2538)

°‘®°√√¡¢ÕßøïπÕ≈ÕÕ° ‘́‡¥ µ“¡«‘∏’°“√∑’Ë√“¬ß“π„π °‘®°“√
·≈–§≥– (2543) §«“¡ “¡“√∂„π°“√°”®—¥‡™◊ÈÕ·∫§∑’‡√’¬
¢Õß ’́√—¡ ·≈–ª√– ‘∑∏‘¿“æ°“√°”®—¥‡™◊ÈÕ·∫§∑’‡√’¬ÕÕ°®“°
µ—∫·≈–µ—∫ÕàÕπ ·≈–√–∫∫∑“ß‡¥‘πÕ“À“√¢Õß°ÿâß∑’Ë‰¥â√—∫
Õ“À“√º ¡ ¡ÿπ‰æ√·≈–°ÿâß∑’Ë‰¥â√—∫Õ“À“√‰¡àº ¡ ¡ÿπ‰æ√
„πÀ≈Õ¥∑¥≈Õß µ“¡«‘∏’°“√∑’Ë¥—¥·ª≈ß®“° Martin ·≈–§≥–
(1993) ·≈– Straka ·≈– Stokes (1957)

5. °“√»÷°…“º≈¢Õß “√ °—¥¢¡‘Èπ™—π·≈–øÑ“∑–≈“¬‚®√„π

Õ“À“√µàÕ°“√µâ“π∑“π‡™◊ÈÕ·∫§∑’‡√’¬·≈–‰«√— „π°ÿâß

°ÿ≈“¥”

‡µ√’¬¡Õ“À“√∑¥≈Õß„Àâ¡’™π‘¥¢ÕßÕß§åª√–°Õ∫
Õ“À“√‡∑à“°—π∑ÿ° Ÿµ√ ‚¥¬„™âÕß§åª√–°Õ∫„πÕ“À“√°ÿâßµ“¡
√“¬≈–‡Õ’¬¥∑’Ë¥—¥·ª≈ß®“° Boonyaratpalin ·≈–§≥–
(2001) ¬°‡«âπª√‘¡“≥ “√ °—¥ ¡ÿπ‰æ√·µà≈–™π‘¥∑’Ë‡µ‘¡
„Àâ¡’§«“¡‡¢â¡¢âπ¢Õß “√ÕÕ°ƒ∑∏‘Ïµà“ß°—π„π·µà≈– Ÿµ√‡ªìπ
0,   5,   25,   50 ·≈– 100 ¡°./°°. ‡≈’È¬ß°ÿâß°ÿ≈“¥”¢π“¥
4-6 °√—¡ „π∂—ß‰ø‡∫Õ√å¢π“¥ 3 µ—π ‡µ‘¡πÈ”∑–‡≈§«“¡‡§Á¡
15  à«π„πæ—π à«π π”Õ“À“√∑¥≈Õß·µà≈– Ÿµ√„Àâ°ÿâß°‘π
®πÕ‘Ë¡«—π≈– 4 ¡◊ÈÕ ‡ª≈’Ë¬π∂à“¬πÈ” 30-50% ∑ÿ° 2 «—π °ÿâß
∑¥≈ÕßÀ≈—ß„ÀâÕ“À“√º ¡ “√ °—¥¢¡‘Èπ™—ππ“π 7 ·≈–
14 «—π π”¡“∑¥ Õ∫°“√µâ“π∑“πµàÕ‚√§‚¥¬°“√·™à‡™◊ÈÕ
V. harveyi  à«π°ÿâß∑¥≈ÕßÀ≈—ß„ÀâÕ“À“√º ¡ “√ °—¥øÑ“
∑–≈“¬‚®√π“π 7 ·≈– 14 «—π π”¡“∑¥ Õ∫°“√µâ“π∑“π
µàÕ‚√§‚¥¬°“√·™à‡™◊ÈÕ V. harveyi   ·≈–©’¥‡™◊ÈÕ‰«√— 
WSSV ‡≈’È¬ß°ÿâß∑¥≈Õß„πµŸâ°√–®°¢π“¥§«“¡®ÿ 250 ≈‘µ√
πÈ”∑–‡≈§«“¡‡§Á¡ 15  à«π„πæ—π à«π „ÀâÕ“À“√™ÿ¥§«∫§ÿ¡
À≈—ß·™à·≈–©’¥‡™◊ÈÕπ“π 10 «—π ∑”°“√§”π«≥Õ—µ√“√Õ¥µ“¬
¢Õß°ÿâß∑¥≈Õß

Table 1. Concentration of extracts in feed given to black tiger shrimp (Penaeus monodon).

          Concentration of  extracts in the feed (mg/kg)

T1 T2 T3 T4 T5 T6 T7

(A) Turmeric 0 43.14 215.7 0 0 0 0
(B) Clinacanthus 0 0 0 20 100 0 0
(C) Andrographis 0 0 0 0 0 304.9 0
       A:B:C 0 0 0 0 0 0 43.14:100:30.49

Plants
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Effects of Thai medicinal plants on black tiger shrimp

Supamattaya, K., et al.

º≈°“√∑¥≈Õß

1. º≈°“√ °—¥ §ÿ≥¿“æ ·≈–ª√‘¡“≥ “√ ”§—≠„π “√ °—¥

 ¡ÿπ‰æ√

º≈°“√∑¥≈Õß °—¥ “√®“° ¡ÿπ‰æ√·Àâß∫¥‚¥¬«‘∏’
À¡—° (maceration) ¥â«¬·Õ≈°ÕŒÕ≈å 70-95% æ∫«à“
 “¡“√∂ °—¥ “√®“°ºß‡Àßâ“¢¡‘Èπ™—π‰¥â 14.42% w/w   °—¥
 “√®“°„∫·≈–¥Õ°øÑ“∑–≈“¬‚®√∫¥‰¥â 39.50% w/w  °—¥
 “√®“°„∫æ≠“ª≈âÕß∑Õß∫¥‰¥â “√ °—¥ 9.33% w/w

°“√«‘‡§√“–Àå∑“ß‡§¡’æ∫ “√ °—¥·Õ≈°ÕŒÕ≈å¢¡‘Èπ
™—π¡’ “√ ”§—≠°≈ÿà¡ curcuminoids √«¡ 21.57% w/w

ª√–°Õ∫¥â«¬ “√µà“ßÊ 3 ™π‘¥§◊Õ curcumin 9.28% w/w

desmethoxycurcumin 5.20% w/w ·≈– bisdesmethoxy-

curcumin 6.94% w/w µ“¡ TLC chromatogram „π
Figure 1  ·≈–æ∫ª√‘¡“≥πÈ”¡—πÀÕ¡√–‡À¬™π‘¥µà“ßÊ
√«¡ 38.50% v/w  (Table 2) ‚¥¬∑’Ëª√‘¡“≥¢Õß “√°≈ÿà¡
aromatic turmerone ¡’¡“°∑’Ë ÿ¥§‘¥‡ªìπ 51.11% w/v

‡¡◊ËÕ‡∑’¬∫°—∫ “√°≈ÿà¡Õ◊Ëπ
º≈°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥·≈–§ÿ≥¿“æ¢Õß “√ °—¥

øÑ“∑–≈“¬‚®√æ∫ “√ ”§—≠°≈ÿà¡ total lactone 30.49%

w/w ‚¥¬·¬°‡ªìπ “√ 3 ™π‘¥À≈—°§◊Õ andrographolide,

14-deoxy-11,12-didehydroandrographolide ·≈–
neoandrographolide µ“¡ TLC chromatogram „π
Figure 2 ‚¥¬¡’ª√‘¡“≥ “√ 14-deoxy-11,12-dide-

hydroandrographolide ¡“°∑’Ë ÿ¥ (6.86% w/w) √Õß≈ß
¡“§◊Õ  “√ andrographolide (1.78% w/w) ·≈– “√
neoandrographolide (1.28 % w/w)

º≈°“√«‘‡§√“–Àå§ÿ≥¿“æ∑“ß‡§¡’ “√ °—¥æ≠“
ª≈âÕß∑Õßæ∫·∂∫ “√ ”§—≠„π “√ °—¥∑’Ë„Àâº≈∫«°À≈—ß∑”
ªØ‘°‘√‘¬“°—∫ anisaldehyde/sulfuric acid ®”π«π 7 ·∂∫
·≈–„Àâº≈∫«°‡¡◊ËÕµ√«® Õ∫¿“¬„µâ· ßÕ—≈µ√“‰«‚Õ‡≈µ∑’Ë
§«“¡¬“«§≈◊Ëπ 366 π“‚π‡¡µ√ ®”π«π 9 ·∂∫ ·µà‰¡à
 “¡“√∂√–∫ÿ™π‘¥¢Õß “√∑’Ëæ∫‰¥â‡¡◊ËÕ‡∑’¬∫°—∫ “√¡“µ√∞“π
β-sitosterol  (Figure  3)

2. º≈°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß “√ °—¥æ≠“ª≈âÕß∑Õß

„π°“√¬—∫¬—Èß‡™◊ÈÕ HSV-1

‡¡◊ËÕ∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß “√ °—¥æ≠“ª≈âÕß∑Õß

„π°“√¬—∫¬—Èß‡™◊ÈÕ HSV-1 ‚¥¬∫à¡‡™◊ÈÕ‰«√— °—∫ “√≈–≈“¬
 “√ °—¥æ≠“ª≈âÕß∑Õß§«“¡‡¢â¡¢âπµà“ßÊ ‡ªìπ√–¬–‡«≈“
14 «—π æ∫ “√ °—¥æ≠“ª≈âÕß∑Õß‡¢â¡¢âπ 29.29 ‰¡‚§√°√—¡/
¡≈.   “¡“√∂¬—∫¬—Èß‡™◊ÈÕ HSV-1 ‰¥â 50% (TCID 

50
)

3. º≈¢Õß “√ °—¥ ¡ÿπ‰æ√µàÕ‡™◊ÈÕ Vibrio spp. „πÀ≈Õ¥

∑¥≈Õß (in vitro)

3.1 º≈¢Õß “√ °—¥ ¡ÿπ‰æ√„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ MH µàÕ

‡™◊ÈÕ Vibrio spp. 15 ‰Õ‚´‡≈µ

º≈°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß ¡ÿπ‰æ√ 3 ™π‘¥
§◊Õ ¢¡‘Èπ™—π øÑ“∑–≈“¬‚®√ ·≈–æ≠“ª≈âÕß∑Õß ‚¥¬∑”°“√
‡®◊Õ®“ß ¡ÿπ‰æ√„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« MH  ·≈–∑¥ Õ∫
°“√¬—∫¬—Èß·≈–¶à“‡™◊ÈÕ Vibrio spp. 15  ‰Õ‚´‡≈µ  ¥â«¬«‘∏’
°“√‡®◊Õ®“ß„πÀ≈Õ¥∑¥≈Õßæ∫«à“¢¡‘Èπ™—π∑’Ë√–¥—∫§«“¡
‡¢â¡¢âπ 0-10.78 ¡°./≈‘µ√ ‰¡à “¡“√∂¬—∫¬—Èß‡™◊ÈÕ‰¥â ∑’Ë√–¥—∫
§«“¡‡¢â¡¢âπ¢Õß “√ ”§—≠„π “√ °—¥¢¡‘Èπ™—π‡ªìπ 21.56-

43.14 ¡°./≈‘µ√ ¶à“‡™◊ÈÕ Vibrio spp. ‰¥â 3-5 ‰Õ‚´‡≈µ
(§‘¥‡ªìπ 20-33.33%) ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπµ—Èß·µà 50-

172.56 ¡°./≈‘µ√  “¡“√∂¶à“‡™◊ÈÕ‰¥â 7 ‰Õ‚´‡≈µ (§‘¥‡ªìπ
46.67%) øÑ“∑–≈“¬‚®√„πÕ“À“√‡À≈« MH ∑’Ë§«“¡‡¢â¡¢âπ
0-1,200 ¡°./≈‘µ√  ¬—∫¬—Èß·≈–¶à“‡™◊ÈÕ‰¥â 3 ‰Õ‚´‡≈µ (§‘¥
‡ªìπ 20%)  à«π∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ  2,500,  5,000 ·≈–
10,000 ¡°./≈‘µ√  ¬—∫¬—Èß‡™◊ÈÕ°≈ÿà¡«‘∫√‘‚Õ‰¥â  40,  73.33

·≈– 100% µ“¡≈”¥—∫ °“√º ¡ “√ °—¥æ≠“ª≈âÕß∑Õß„π

Table 2. The volatile oils composition and its

retention time (min) from turmeric (Cur-
cuma longa) extract.

 Compound     Retention time (min)

L-phellandrene      9.21
1,8-cineole      9.82
β-terpinolene    10.95
trans-caryophyllene    16.58
ar-curcumene    17.37
zingiberene    17.57
β-bisabolene    17.97
(+)-α-curcumene    18.98
ar-turmerone    19.94
α-turmerone    20.30
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Figure 2. TLC chromatogram of Andrographis; A = observed under UV light at 254 nm,   B = observed

under UV light at 366 nm, C  = after reacted with Kedde’s reagent; lane 1 = andrographolide,

lane 2 = 14-deoxy-11,12-didehydroandrographolide,  lane  3 = neoandrographolide, lane 4 =

Andrographis extract; Adsorbent : silica gel GF
254

; Solvent system : CHCl
3
 : 95%ethanol

= 85:15.

Figure 1. TLC chromatogram of turmeric (Curcuma longa) extract compare to curcumin; A =

observed under UV light at 254 nm, B = observed under UV light at 366 nm, band 1 = curcumin,

Rf value = 0.70; band 2 = desmethoxycurcumin, Rf value = 0.61;  band 3 = bisdes-

methoxycurcumin, Rf value = 0.50;  lane 1 = curcumin; lane 2 = turmeric extract; Adsorbent

= silica gel GF
254

; Solvent system = n-hexane : chloroform : 95% ethanol = 41 : 49 : 10.

Õ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈«‡¥’¬«°—πæ∫«à“∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ
0-3,000 ¡°./≈‘µ√  ‰¡à “¡“√∂¬—∫¬—Èß‡™◊ÈÕ·∫§∑’‡√’¬‰¥â  ¢≥–
∑’Ë§«“¡‡¢â¡¢âπ 6,000 ·≈– 10,000 ¡°./≈‘µ√  ¬—∫¬—Èß‡™◊ÈÕ
‰¥â‡æ’¬ß 20 ·≈– 60% µ“¡≈”¥—∫ (Table 3)

3.2 º≈¢Õß “√ °—¥ ¡ÿπ‰æ√„π “√≈–≈“¬‡ªª‚µπµàÕ

‡™◊ÈÕ Vibrio spp. 10 ‰Õ‚´‡≈µ

‡¡◊ËÕ∑”°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß “√ °—¥
 ¡ÿπ‰æ√∑’Ë‡®◊Õ®“ß„π “√≈–≈“¬‡ªª‚µπµàÕ°“√¬—∫¬—Èß‡™◊ÈÕ
°≈ÿà¡ Vibrio spp. 10 ‰Õ‚´‡≈µ æ∫§«“¡‡¢â¡¢âπ∑’Ë§‘¥®“°
ª√‘¡“≥ “√ ”§—≠¢Õß¢¡‘Èπ™—π„π “√≈–≈“¬‡ªª‚µπ 25,

50, 100, 150 ·≈– 200 ¡°./≈‘µ√ ¬—∫¬—Èß‡™◊ÈÕ Vibrio spp.

10 ‰Õ‚´‡≈µ ‰¥â 20,  30,  40,  60  ·≈–  90% µ“¡≈”¥—∫
 à«π∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 250-500 ¡°./≈‘µ√ ¬—∫¬—Èß‡™◊ÈÕ
°≈ÿà¡‡¥’¬«°—π‰¥â 100%  §«“¡‡¢â¡¢âπ∑’Ë§‘¥®“°ª√‘¡“≥ “√
 ”§—≠¢ÕßøÑ“∑–≈“¬‚®√„π “√≈–≈“¬‡ªª‚µπ‡¢â¡¢âπ 500

·≈– 1,000 ¡°./≈‘µ√   “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ
·∫§∑’‡√’¬¥—ß°≈à“«‰¥â 40 ·≈– 90% ‚¥¬ “¡“√∂¬—∫¬—Èß‡™◊ÈÕ
‰¥â∑ÿ°‰Õ‚´‡≈µ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπµ—Èß·µà 1,500 ¡°./≈‘µ√
 ”À√—∫ “√ °—¥æ≠“ª≈âÕß∑Õßæ∫«à“¡’ª√– ‘∑∏‘¿“æ¬—∫¬—Èß
‡™◊ÈÕ·∫§∑’‡√’¬µË”¡“° ‚¥¬∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¢Õß “√ °—¥
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Figure 3. TLC chromatogram of Clinacanthus extract compare to βββββ-sitosterol; A = observed under UV

light at 254 nm; B = observed under UV light at  366 nm; C = after reacted with anisaldehyde/

sulfuric acid; D = after reacted with anisaldehyde/sulfuric and observed under UV light at

366 nm ; lane 1 =  Clinacanthus extract ; lane 2 = βββββ-sitosterol; Adsorbent : silica gel GF
254 

;

Solvent system : CHCl
3
 : Methanol = 9 : 1

Table 3. In vitro efficiency of 3 species of plant extracts in inhibiting and eradicating

15 isolates of Vibrio spp. from infected shrimp (test in MH broth)

 Concentration of plants                  Inhibited isolates /

extract in medium (mg/L) Total isolates

Turmeric
0-10 0/15 0
21.56 3/15 20

30 - 43.14 5/15 33.33
50- 172.56 7/15 46.67

Andrographis
0-121.92 0/15 0

243.92-1200 3/15 20
2,500 6/15 40
5,000 11/15 73.33

10,000 15/15 100

Clinacanthus
0-3,000 0/15 0
6,000 3/15 20

10,000 9/15 60

% inhibition

„π‡ªª‚µπ 500-2,000 ¡°./≈‘µ√ ¬—∫¬—Èß‡™◊ÈÕ«‘∫√‘‚Õ°≈ÿà¡∑’Ë
„™â∑¥ Õ∫‰¥â‡æ’¬ß 1 ‰Õ‚´‡≈µ À√◊Õ 10% ¢≥–∑’Ë§«“¡‡¢â¡¢âπ
2,500 ¡°./≈‘µ√ ¬—∫¬—Èß‡™◊ÈÕ‰¥â‡æ’¬ß 2 ‰Õ‚´‡≈µ À√◊Õ 20%

‡∑à“π—Èπ (Table 4)

3.3 º≈¢Õß “√ °—¥ ¡ÿπ‰æ√„πÕ“À“√·¢ÁßµàÕ‡™◊ÈÕ

Vibrio spp. 10 ‰Õ‚´‡≈µ

º≈°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ°“√¬—∫¬—Èß‡™◊ÈÕ  10

‰Õ‚´‡≈µ ‡À¡◊Õπ°—∫¢âÕ 3.2 ¢Õß ¡ÿπ‰æ√™π‘¥µà“ßÊ ∑’Ëº ¡
„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß MH §«“¡‡¢â¡¢âπµË”°«à“ Ÿµ√Õ“À“√
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ª°µ‘ 10 ‡∑à“ æ∫‡™◊ÈÕ Vibrio spp. 4 ‰Õ‚´‡≈µ ‰¡à‡®√‘≠
∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ëº ¡ “√ °—¥¢¡‘Èπ™—π 25 ¡°./≈‘µ√
¢≥–∑’Ë§«“¡‡¢â¡¢âπ Ÿß¢÷Èπ 50, 100, 150 ·≈– 200 ¡°./
≈‘µ√ ¬—∫¬—Èß‡™◊ÈÕ‰¥â 60, 70, 80 ·≈– 90% µ“¡≈”¥—∫ ·≈–∑’Ë
√–¥—∫§«“¡‡¢â¡¢âπ 250 ·≈– 500 ¡°./≈‘µ√   “¡“√∂
¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ°≈ÿà¡«‘∫√‘‚Õ‰¥â∑ÿ°‰Õ‚´‡≈µ º≈°“√
∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢ÕßøÑ“∑–≈“¬‚®√æ∫«à“°“√º ¡ “√
 ”§—≠≈ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß 500 ·≈– 1,000 ¡°./≈‘µ√
 “¡“√∂¬—∫¬—Èß‡™◊ÈÕ·∫§∑’‡√’¬‰¥â 50 ·≈– 90% µ“¡≈”¥—∫
∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 1,500 ¡°./≈‘µ√ ¢÷Èπ‰ª®÷ß¬—∫¬—Èß‡™◊ÈÕ‰¥â
100%  à«πæ≠“ª≈âÕß∑Õß∑’Ëº ¡≈ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ 0-

2,000 ¡°./≈‘µ√ ‰¡à “¡“√∂¬—∫¬—Èß‡™◊ÈÕ‰¥â‡≈¬  „π¢≥–∑’Ë
§«“¡‡¢â¡¢âπ 2500 ¡°./≈‘µ√ ¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ‰¥â
‡æ’¬ß 10% (Table 5)

4. º≈¢Õß “√ °—¥ ¡ÿπ‰æ√µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß°ÿâß

°ÿ≈“¥”

‡¡◊ËÕ∑¥≈Õß‡≈’È¬ß°ÿâß¥â«¬Õ“À“√º ¡ “√ °—¥ ¡ÿπ‰æ√

3 ™π‘¥ æ∫°ÿâß∑’Ë‰¥â√—∫Õ“À“√º ¡ “√ °—¥·µà≈–™π‘¥ ·≈–
°ÿâß∑’Ë‰¥â√—∫Õ“À“√º ¡ “√ °—¥ ¡ÿπ‰æ√∑—Èß 3 ™π‘¥√«¡°—π
¡’°“√‡®√‘≠‡µ‘∫‚µ Õ—µ√“√Õ¥µË”°«à“™ÿ¥§«∫§ÿ¡ ¡’Õ—µ√“°“√
‡ª≈’Ë¬πÕ“À“√‡ªìπ‡π◊ÈÕ ·≈–Õ—µ√“°“√°‘πÕ“À“√ Ÿß°«à“™ÿ¥
§«∫§ÿ¡ ‡«âπ·µà°ÿâß™ÿ¥∑’Ë‰¥â√—∫Õ“À“√º ¡ “√ °—¥æ≠“ª≈âÕß
∑Õß 20 ¡°./°°. ¡’°“√‡®√‘≠‡µ‘∫‚µ ·≈–¡’Õ—µ√“°“√‡ª≈’Ë¬π
Õ“À“√‡ªìπ‡π◊ÈÕµË” ·µà‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ ‡¡◊ËÕ‡∑’¬∫°—∫
™ÿ¥§«∫§ÿ¡ (Table 6)

5. º≈¢Õß “√ °—¥ ¡ÿπ‰æ√µàÕ°“√µÕ∫ πÕß¿Ÿ¡‘§ÿâ¡°—π

¢Õß°ÿâß°ÿ≈“¥”

º≈°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫‡≈◊Õ¥∫“ßª√–°“√∑’Ë∫àß
™’È∂÷ß°“√µÕ∫ πÕß¿Ÿ¡‘§ÿâ¡°—πæ∫«à“°ÿâß°ÿ≈“¥”∑’Ë‰¥â√—∫Õ“À“√
º ¡ “√ °—¥ ¡ÿπ‰æ√√–¥—∫µà“ßÊ ¡’·π«‚πâ¡¢Õßª√‘¡“≥
‡¡Á¥‡≈◊Õ¥„π√–∫∫‰À≈‡«’¬πµË”°«à“™ÿ¥§«∫§ÿ¡  ‡«âπ·µà°ÿâß
™ÿ¥∑’Ë‰¥â√—∫Õ“À“√º ¡ “√ °—¥æ≠“ª≈âÕß∑Õß 20 ¡°./°°.
¡’ª√‘¡“≥‡¡Á¥‡≈◊Õ¥√«¡‰¡à·µ°µà“ß®“°™ÿ¥§«∫§ÿ¡     à«π
°‘®°√√¡¢ÕßøïπÕ≈ÕÕ° ‘́‡¥ „π‡¡Á¥‡≈◊Õ¥°ÿâß∑’Ë‰¥â√—∫Õ“À“√

Table 4. In vitro efficiency of 3 species of plant extracts in inhibiting and eradicating

10 isolates of Vibrio spp. from infected shrimp (test in 0.3% peptone water).

 Concentration of plants Inhibited isolates /

extract in medium (mg/L) Total isolates

Turmeric
0 0/10 0

25 2/10 20
50 3/10 30

100 4/10 40
150 6/10 60
200 9/10 90

250-500 10/10 100

Andrographis
0 0/10 0

500 5/10 50
1,000 9/10 90

1,500-2,500 10/10 100

Clinacanthus
0-1500 0/10 0
2000 1/10 10
2500 2/10 20

% inhibition
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Table 5. In vitro efficiency of 3 species of plant extracts in inhibiting and eradicating

10 isolates of Vibrio spp. from infected shrimp (test in semi-solid MH medium).

  Concentration of plants Inhibited isolates /

extract in medium (mg/kg) Total isolates

Turmeric
0 0/10 0

25 4/10 40
50 6/10 60

100 7/10 70
150 8/10 80
200 9/10 90

250-500 10/10 100

Andrographis
0 0/10 0

500 5/10 50
1,000 9/10 90

1,500-2,500 10/10 100

Clinacanthus
0-2000 0/10 0
2500 1/10 10

% inhibition

∑ÿ° Ÿµ√æ∫‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (Table 7)

‡™àπ‡¥’¬«°—∫º≈ª√– ‘∑∏‘¿“æ¢Õß´’√—¡„π°“√¬—∫¬—ß‡™◊ÈÕ V.

harveyi „πÀ≈Õ¥∑¥≈Õß ·≈–ª√‘¡“≥‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë
§ß‡À≈◊ÕÕ¬Ÿà„π≈”‰ â·≈–µ—∫∑’Ëæ∫ª√‘¡“≥®“°°ÿâß∑ÿ°™ÿ¥°“√
∑¥≈Õß¡’§à“‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (Table 8 and 9)

6. º≈¢Õß “√ °—¥¢¡‘Èπ™—π·≈–øÑ“∑–≈“¬‚®√„πÕ“À“√µàÕ

°“√µâ“π∑“π‡™◊ÈÕ·∫§∑’‡√’¬·≈–‰«√— „π°ÿâß°ÿ≈“¥”

‡¡◊ËÕ∑¥≈Õß„Àâ°ÿâß°ÿ≈“¥”°‘πÕ“À“√∑’Ë¡’ “√ °—¥¢¡‘Èπ
™—π‡¢â¡¢âπµà“ßÊ °—π π“π 7 ·≈– 14 «—π æ∫«à“°ÿâß™ÿ¥
∑’Ë‰¥â√—∫Õ“À“√º ¡ “√ ”§—≠„π “√ °—¥¢¡‘Èπ™—π 5 (T2)

·≈– 25 (T3) ¡°./°°. ¡’§«“¡ “¡“√∂„π°“√µâ“π∑“πµàÕ
‡™◊ÈÕ·∫§∑’‡√’¬‚¥¬¡’Õ—µ√“√Õ¥µ“¬·≈–§«“¡ —¡æ—π∏å¢Õß
‡ªÕ√å‡´Áπµå√Õ¥µ“¬ (RPS)  Ÿß°«à“°ÿâß™ÿ¥Õ◊ËπÊ (Table 10)

 à«π°ÿâß∑’Ë‰¥â√—∫Õ“À“√º ¡øÑ“∑–≈“¬‚®√ 7 «—π ‰¡à “¡“√∂
µâ“π∑“π‡™◊ÈÕ V. harveyi  ‰¥â‚¥¬¡’Õ—µ√“√Õ¥µ“¬·≈–¡’§à“
RPS  µË”°«à“°ÿâß™ÿ¥§«∫§ÿ¡ ¢≥–∑’Ë°ÿâß™ÿ¥∑’Ë‰¥â√—∫Õ“À“√º ¡
øÑ“∑–≈“¬‚®√ 50 ¡°./°°. π“π 14 «—π ¡’§«“¡ “¡“√∂

„π°“√µâ“π‡™◊ÈÕ·∫§∑’‡√’¬ Ÿß°«à“™ÿ¥§«∫§ÿ¡‡≈Á°πâÕ¬  (Table

11)  ·µàæ∫°ÿâß∑’Ë‰¥â√—∫Õ“À“√º ¡ “√ °—¥øÑ“∑–≈“¬‚®√
5-50 ¡°./°°. 14 «—π ¡’§«“¡µâ“π∑“πµàÕ‡™◊ÈÕ WSSV ‰¥â
 Ÿß°«à“°ÿâß∑’Ë‰¡à‰¥â√—∫Õ“À“√º ¡øÑ“∑–≈“¬‚®√·≈–™ÿ¥∑’Ë‰¥â√—∫
Õ“À“√º ¡ ¡ÿπ‰æ√‡¢â¡¢âπ 100 ¡°./°°. (Table 12 )

«‘®“√≥å·≈– √ÿªº≈°“√∑¥≈Õß

®“°°“√»÷°…“π’Èæ∫«à“«—µ∂ÿ¥‘∫¢¡‘Èπ™—π∑’Ëπ”¡“‡µ√’¬¡
‡ªìπ “√ °—¥¡’ curcuminoids  πÈ”¡—πÀÕ¡√–‡À¬°≈ÿà¡
aromatic turmerone „πª√‘¡“≥∑’Ë Ÿß°«à“¢âÕ°”Àπ¥¢Õß
Thai Herbal Pharmacopoeia (1995) ∑’Ë°”Àπ¥«à“®–
µâÕß¡’ “√ ”§—≠¥—ß°≈à“«·≈–πÈ”¡—πÀÕ¡√–‡À¬‰¡àπâÕ¬°«à“
5.0% w/w ·≈– 6.0% v/w ·≈–‡¡◊ËÕ∑”°“√ °—¥«—µ∂ÿ¥‘∫
¥—ß°≈à“«¥â«¬·Õ≈°ÕŒÕ≈å  æ∫«à“ “¡“√∂∑”„Àâ “√ curcu-

minoids „πµ—«Õ¬à“ß¡’§«“¡‡¢â¡¢âπ Ÿß¢÷Èπª√–¡“≥ 3.9 ‡∑à“
(5.4% ‡ªìπ 21.57%)  πÈ”¡—πÀÕ¡√–‡À¬√«¡„πµ—«Õ¬à“ß
 “√ °—¥¡’§à“ 38.50% v/w   Ÿß°«à“„π«—µ∂ÿ¥‘∫ª√–¡“≥
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4.8 ‡∑à“ ‚¥¬„ππÈ”¡—πÀÕ¡√–‡À¬¢Õß “√ °—¥·Õ≈°ÕŒÕ≈å
¡’ “√°≈ÿà¡ aromatic turmerone 19.78% w/w ´÷Ëß‡ªìπ
ª√‘¡“≥∑’Ë‡¢â¡¢âπ°«à“„π«—µ∂ÿ¥‘∫ 5.5 ‡∑à“ (3.59% ‡ªìπ
19.78% w/w)   à«πº≈°“√»÷°…“ª√‘¡“≥ “√ ”§—≠„π
µ—«Õ¬à“ßøÑ“∑–≈“¬‚®√  æ∫«à“¡’ “√ ”§—≠ §◊Õ total lactone

Õ¬Ÿà 11.56%  Ÿß°«à“¢âÕ°”Àπ¥¢Õß Thai Herbal Phar-

macopoeia (1995) Õ¬Ÿà‡°◊Õ∫ 2 ‡∑à“  à«πæ≠“ª≈âÕß∑Õß∑’Ë
„™â„π°“√»÷°…“π’È¬—ß‰¡à¡’√“¬ß“π°“√»÷°…“∂÷ßª√‘¡“≥ “√
 ”§—≠  Õ¬à“ß‰√°Áµ“¡°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ‡∫◊ÈÕßµâπ
¢Õß “√ °—¥®“°°“√∑¥≈Õßπ’Èæ∫«à“ “√ °—¥·Õ≈°ÕŒÕ≈å
¢Õßæ≠“ª≈âÕß∑Õß¡’ “√ ”§—≠∑’Ë “¡“√∂µâ“π‡™◊ÈÕ‰«√— 
HSV-1 ‰¥â‚¥¬¡’√–¥—∫§«“¡‡¢â¡¢âπ 29.29 ¡°./≈‘µ√

®“°°“√∑¥ Õ∫ƒ∑∏‘Ï„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ
Vibrio spp. ∑’Ë‡ªìπ “‡Àµÿ¢Õß‚√§„π°ÿâß°ÿ≈“¥”¢Õß “√ °—¥
 ¡ÿπ‰æ√„πÀ≈Õ¥∑¥≈Õß æ∫«à“¢¡‘Èπ™—π·≈–øÑ“∑–≈“¬‚®√
ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ·∫§∑’‡√’¬°≈ÿà¡¥—ß°≈à“«‰¥â
Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ   Õ¥§≈âÕß°—∫°“√»÷°…“°àÕπÀπâ“¢Õß
Mahady ·≈–§≥– (2002) ∑’Ëæ∫ “√ °—¥®“°¢¡‘Èπ™—π
¬—∫¬—Èß‡™◊ÈÕ Helicobacter pylori ‰¥â „π¢≥–∑’Ë Negi ·≈–
§≥– (1999) √“¬ß“π«à“πÈ”¡—πÀÕ¡√–‡À¬ (turmeric oil)

∑’Ë·¬°®“°¢¡‘Èπ™—π¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ·∫§∑’‡√’¬
À≈“¬™π‘¥∑—Èß·°√¡∫«°·≈–·°√¡≈∫ Limsong ·≈–§≥–
(2004) æ∫«à“ “√ °—¥·Õ≈°ÕŒÕ≈åøÑ“∑–≈“¬‚®√¬—∫¬—Èß°“√
‡®√‘≠¢Õß‡™◊ÈÕ Streptococcus mutan  “¬æ—π∏ÿå ATCC

25175 ·≈– TPF-1 ‰¥â   à«π Rasmussen ·≈–§≥– (2000)

æ∫«à“ “√ °—¥®“°¢¡‘Èπ™—π “¡“√∂µâ“πª√ ‘µ (Plasmo-

dium falciparum  ·≈– P. major) „πÀ≈Õ¥∑¥≈Õß‰¥â   à«π
°“√»÷°…“¢Õß Roth ·≈–§≥– (1998) æ∫ “√ °—¥®“°
„∫¢¡‘Èπ™—π¬—∫¬—Èß°“√‡®√‘≠¢Õß¬’ µå Candida kruseii ·≈–
C. parapsilosis ‰¥â  Õ’°∑—Èß¡’√“¬ß“π«à“ “√„π¢¡‘Èπ™—π¬—∫¬—Èß
‡™◊ÈÕ√“°àÕ‚√§„πæ◊™‰¥âÀ≈“¬™π‘¥ (Kim et al., 2003) ´÷Ëß
· ¥ß„Àâ‡ÀÁπ«à“ ¡ÿπ‰æ√∑—Èß 2 ™π‘¥ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ
®ÿ≈‘π∑√’¬å‰¥âÀ≈“¬™π‘¥ ‚¥¬°≈‰°°“√¬—∫¬—ÈßÕ“®‡°‘¥‰¥âÀ≈“¬
°≈‰°  ‡™àπ Kumar ·≈–§≥– (2001)  æ∫«à“ “√ curcumin

·≈–Õπÿæ—π∏åµà“ßÊ √«¡∑—Èß curcumin peptide ·≈–‡°≈◊Õ¢Õß
curcumin ¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å  ‚¥¬
‰ª¢—¥¢«“ß°√–∫«π°“√º≈‘µ‡ÕÁπ‰´¡å β-lactamase ¢Õß
®ÿ≈‘π∑√’¬å ¢≥–∑’Ë Roth ·≈–§≥– (1998) æ∫«à“ “√T
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Effects of Thai medicinal plants on black tiger shrimp

Supamattaya, K., et al.

Table 7. Total hemocyte count (THC), phenoloxidase activity (PO) of shrimp fed experimental diets

for a 8 wk period.

          PO activity

  (Unit/min/mg prot.)

T
1
 (control)   7.14 ± 3.04ab  183.95 ± 179.80NS

T
2
 (turmeric 43.14  mg/kg)   4.44 ± 1.73bc  101.31 ± 53.04 NS

T
3
 (turmeric 215.7 mg/kg)   5.09 ± 3.21abc    49.43 ± 22.17 NS

T
4
 (Clinacanthus 20 mg/kg)   7.64 ± 3.81a  161.59 ± 73.03 NS

T
5
 (Clinacanthus 100 mg/kg)   5.98 ± 2.16abc  126.16 ± 61.58 NS

T
6
 (Andrographis 304.92 mg/kg)   4.02 ± 2.56c    82.96 ± 47.73 NS

T
7
 (turmeric: Clinacanthus: Andrographis;

     43.14:100:30.49 mg/kg)   3.34 ± 2.16c    64.65 ± 34.73NS

Means±SD. Values in the same column sharing a common superscript are not statistically different (p>0.05).

Treatment THC (x 104 cell/mm3)

Table 8. Vibrio harveyi eradication of shrimp serum fed experimental diets for a 8 wk period.

                        Incubation time (h)

 6 9 12 24

T
1
 (control) 11.00 ± 5.55 8.00 ± 5.24 6.25 ± 4.46 7.00 ± 4.14

T
2
 (turmeric 43.14  mg/kg) 10.00 ± 3.70 8.00 ± 3.70 8.00 ± 3.70 8.00 ± 3.70

T
3
 (turmeric 215.7 mg/kg) 10.23 ± 6.50 9.33 ± 7.34 7.33 ± 6.77 4.67 ± 5.75

T
4
 (Clinacanthus 20 mg/kg) 12.00 ± 4.28 12.00 ± 4.28 11.00 ± 4.14 11.00 ± 4.14

T
5
 (Clinacanthus 100 mg/kg) 14.00 ± 3.70 11.00 ± 5.55 11.00 ± 5.55 9.00 ± 5.95

T
6
 (Andrographis 304.92 mg/kg) 13.00 ± 5.95 13.00 ± 5.95 12.00 ± 6.05 7.25 ± 7.32

T
7
 (turmeric: Clinacanthus: Andrographis;

     43.14:100:30.49 mg/kg) 13.50 ± 4.75 13.50 ± 4.75 11.75 ± 6.09 11.25 ± 6.58

Means±SD. The values in the same column are not statistically different (p>0.05).

Treatment

curcuminiods µâ“π‡™◊ÈÕ√“‚¥¬¬—∫¬—Èß°‘®°√√¡¢Õß topo-

isomerases   à«π Limsong ·≈–§≥– (2004) æ∫«à“
 “√ °—¥®“°øÑ“∑–≈“¬‚®√ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠¢Õß
·∫§∑’‡√’¬ ‚¥¬°“√∑”„Àâ°‘®°√√¡¢Õß glucosyltransferase

·≈– glucan-binding lectin ¢Õß‡™◊ÈÕ≈¥≈ß  πÕ°®“°π—Èπ
¡’√“¬ß“π«à“ “√ curcumin ·≈–Õπÿæ—π∏åÀ≈“¬™π‘¥¡’øïπÕ≈
·≈–‰Œ¥√Õ°´‘≈Õ¬Ÿà„π‚¡‡≈°ÿ≈  ´÷Ëß¡’§ÿ≥ ¡∫—µ‘‰ª¬—∫¬—Èß°“√
 —ß‡§√“–Àå prostagrandin  (PG synthetase)  ·≈–
leucotrienes ¢Õß‡´≈≈å (Kiuchi et al., 1992)

Õ¬à“ß‰√°Áµ“¡°“√∑¥≈Õßπ’Èæ∫«à“ª√– ‘∑∏‘¿“æ¢Õß
 ¡ÿπ‰æ√„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ·∫§∑’‡√’¬®–πâÕ¬
≈ß„π ¿“æ·«¥≈âÕ¡∑’Ë¡’ “√Õ“À“√Õ¬Ÿà¡“°‡°‘πæÕ (MH-

broth) ®“°º≈¥—ß°≈à“«Õ“®‡ªìπ‡æ√“–µ–°Õπ„πÕ“À“√‰ª
®—∫°—∫‚¡‡≈°ÿ≈¢Õß “√∑’ËÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ
·∫§∑’‡√’¬ ®÷ßπà“®–‡ªìπ·π«∑“ß∑’Ë∫àß™’È«à“°“√ª√–¬ÿ°µå„™â
 “√ °—¥ ¡ÿπ‰æ√‡æ◊ËÕ≈¥ª√‘¡“≥·∫§∑’‡√’¬„ππÈ”∑’Ë¡’µ–°Õπ
Õ¬Ÿà¡“°Õ“®‰¡à —¡ƒ∑∏‘Ïº≈‡∑à“∑’Ë§«√ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡
‡¢â¡¢âπ¢Õß ¡ÿπ‰æ√·µà≈–™π‘¥„π√–¥—∫§«“¡‡¢â¡¢âπ„°≈â
‡§’¬ß°—πæ∫¢¡‘Èπ™—π¡’ª√– ‘∑∏‘¿“æ¥’∑’Ë ÿ¥ π—Ëπ§◊Õ¢¡‘Èπ™—π
§«“¡‡¢â¡¢âπª√–¡“≥ 200 ¡°./≈‘µ√  „πÕ“À“√‡≈’È¬ß‡™◊ÈÕ
‡À≈« MH ¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ«‘∫√‘‚Õ 15 ‰Õ‚´‡≈µ ‰¥â
ª√–¡“≥ 50% „π¢≥–∑’ËøÑ“∑–≈“¬‚®√‡¢â¡¢âπ°«à“ 6 ‡∑à“
¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ°≈ÿà¡‡¥’¬«°—π‰¥â‡æ’¬ß 20% ‡∑à“π—Èπ
‡™àπ‡¥’¬«°—∫ “√ °—¥¢¡‘Èπ™—π„π “√≈–≈“¬‡ªª‚µπ·≈–„π
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Õ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß‡¢â¡¢âπ 250 ¡°./≈‘µ√   “¡“√∂ÕÕ°
ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ°≈ÿà¡ Vibrio ssp. ‰¥â∂÷ß 100% ¢≥–∑’ËµâÕß
„™âøÑ“∑–≈“¬‚®√‡¢â¡¢âπ Ÿß°«à“ 6 ‡∑à“®÷ß “¡“√∂¶à“‡™◊ÈÕ∑—Èß
10 ‰Õ‚´‡≈µ ∑’Ë„™â∑¥ Õ∫‰¥â ´÷Ëß‡ªìπ‰ª‰¥â«à“ “√ ”§—≠„π
 “√ °—¥¢¡‘Èπ™—π¡’‚§√ß √â“ß·≈–§ÿ≥≈—°…≥–∑’Ë “¡“√∂®—∫
°—∫‡´≈≈å·∫§∑’‡√’¬‰¥â¡“°°«à“øÑ“∑–≈“¬‚®√  ÷́Ëß Arauja

·≈– Leon (2001) °≈à“««à“ curcumin „π¢¡‘Èπ™—π¡’‚¡‡≈°ÿ≈
¢Õß “√∑’Ë¡’ diene ketone Õ¬Ÿà„π‚§√ß √â“ß®”π«π¡“°∑”„Àâ
µ—« “√¡’§ÿ≥ ¡∫—µ‘‡ªìπ lipophylicity  Ÿß¢÷Èπ   “¡“√∂
·∑√° ÷́¡‡¢â“ Ÿà¿“¬„π‡´≈≈å‰¥âßà“¬¢÷Èπ ÷́Ëßπà“®–‡ √‘¡„Àâ°≈‰°
°“√¬—∫¬—Èß‡™◊ÈÕ∑’Ë°≈à“«¡“¢â“ßµâπ‡°‘¥‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ
¡“°¢÷Èπ¥â«¬

 ”À√—∫ “√ °—¥æ≠“ª≈âÕß∑Õß®“°°“√∑¥≈Õßπ’È
æ∫¡’ª√– ‘∑∏‘¿“æ¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ·∫§∑’‡√’¬µË”¡“°
‚¥¬∑’Ë§«“¡‡¢â¡¢âπ 6,000 ¡°./≈‘µ√ „πÕ“À“√‡À≈« MH

·≈– 2,500 ¡°./≈‘µ√ „π “√≈–≈“¬‡ªª‚µπ¬—∫¬—Èß°“√‡®√‘≠
¢Õß‡™◊ÈÕ‰¥â 26.67 ·≈– 20% ‡∑à“π—Èπ ®“°√“¬ß“π°àÕπÀπâ“
¢Õß ∂“æ√ ·≈–§≥– (2539) æ∫«à“‡ ≈¥æ—ßæÕπ (æ≠“-
ª≈âÕß∑Õß) ‡¢â¡¢âπ 500 ¡°./≈‘µ√ ‰¡à¡’º≈„π°“√¬—∫¬—Èß‡™◊ÈÕ
Vibrio spp. 10 ‰Õ‚´‡≈µ ‡™àπ°—π ®÷ß∫àß™’È„Àâ‡ÀÁπ«à“ “√
 ”§—≠„πæ≠“ª≈âÕß¡’ª√– ‘∑∏‘¿“æ¬—∫¬—Èß‡™◊ÈÕ·∫§∑’‡√’¬µË”
„π¢≥–∑’Ëº≈°“√»÷°…“π’Èæ∫ “√ °—¥æ≠“ª≈âÕß∑Õß‡æ’¬ß
29.29 ¡°./≈‘µ√   “¡“√∂¬—∫¬—Èß‡™◊ÈÕ‰«√—  HSV-1 ‰¥â
 Õ¥§≈âÕß°—∫√“¬ß“π∑’Ë«à“ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“¢Õßæ≠“
ª≈âÕß∑Õß§◊Õ°“√µâ“π°“√Õ—°‡ ∫·≈–µâ“π‡™◊ÈÕ‰«√— ∑’Ë°àÕ„Àâ
‡°‘¥‚√§Õ’ ÿ°Õ’„   ‡√‘¡  ßŸ «—¥ (Thai Herbal Pharmaco-

poeia, 1995) ·≈–‡™◊ÈÕ‰«√—  HSV-2 (Yoosook et al.,

1999) °“√»÷°…“«‘®—¬‡æ◊ËÕ„™â “√ °—¥®“°æ◊™™π‘¥π’È„π°“√
§«∫§ÿ¡‡™◊ÈÕ‰«√— „π°ÿâß∑–‡≈‡ªìπ·π«∑“ß∑’Ëπà“ π„®„πÕπ“§µ

‡¡◊ËÕ∑¥≈Õß„™â ¡ÿπ‰æ√º ¡Õ“À“√„Àâ°ÿâß°‘πµàÕ‡π◊ËÕß
π“π 8  —ª¥“Àå  æ∫«à“º≈∑’Ë‰¥â¬—ß‰¡à‡ªìπ∑’Ëπà“æÕ„®‡π◊ËÕß®“°
‡¡◊ËÕπ”¢¡‘Èπ™—π¡“º ¡Õ“À“√„Àâ°ÿâß°‘π∑”„Àâ°ÿâß¡’§«“¡
µâÕß°“√Õ“À“√≈¥≈ß ‚¥¬‡ÀÁπ‰¥â™—¥‡¡◊ËÕº ¡ ¡ÿπ‰æ√·µà≈–
™π‘¥„πª√‘¡“≥∑’Ë‡¢â¡¢âπ¢÷Èπ§«“¡µâÕß°“√Õ“À“√¢Õß°ÿâß®–
≈¥≈ß ́ ÷Ëß àßº≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√µÕ∫ πÕß¿Ÿ¡‘§ÿâ¡
°—π≈¥≈ß‡«âπ·µà™ÿ¥∑’Ë‰¥â√—∫Õ“À“√º ¡ “√ °—¥æ≠“ª≈âÕß
∑Õß 20 ¡°./°°.  ∑’Ë°ÿâß¡’°“√‡®√‘≠‡µ‘∫‚µ·≈–¡’°“√µÕ∫
 πÕß¿Ÿ¡‘§ÿâ¡°—π Ÿß°«à“™ÿ¥∑’Ë‰¥â√—∫ ¡ÿπ‰æ√‡¢â¡¢âπ Ÿß ́ ÷Ëß®“°
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Table 11. Percent survival and relative percent survival (% RPS) of shrimp fed Andrographis
supplemented diets for a 7 and 14 day period and challenge with Vibrio harveyi by

immersion method for a 10 day period.

   Relative percent survival

         Treatment           Survival (%)                  (% RPS)

     7 day          14 day           7 day  14 day

T
1
 (Andrographis 0 mg/kg) 90 75 - -

T
2
 (Andrographis 5 mg/kg) 90 60 0 -25

T
3
 (Andrographis 25 mg/kg) 75 70 -20 -7.14

T
4
 (Andrographis 50 mg/kg) 90 80 0 6.25

T
5
 (Andrographis 100 mg/kg) 65 75 -38.46 0.00

Remark: After a 7 day of feeding period shrimp were reared in seawater with initial V. harveyi concentration

1.57 x106 CFU/ml.

After a 14 day of feeding period shrimp were reared in seawater with initial V. harveyi concentration

1.52 x106 CFU/ml.

Table 10. Percent  survival and relative percent survival (% RPS) of shrimp fed  turmeric

supplemented diets for a 7 and 14 day period and  challenge with Vibrio  harveyi
by immersion method for a 10 day period.

               Relative percent survival

         Treatment        Survival (%)               (% RPS)

  7 day        14 day       7 day            14 day

T
1
 (turmeric 0 mg/kg) 40 25 - -

T
2
 (turmeric 5 mg/kg) 55 65 27.27 61.53

T
3
 (turmeric 25 mg/kg) 60 45 33.33 44.44

T
4
 (turmeric 50 mg/kg) 10 25 -300 0

T
5
 (turmeric 100 mg/kg) 25 30 -600 16.67

Remark: After a 7 day feeding period shrimp were reared in seawater with initial V. harveyi concentration

1.41x106 CFU/ml.

After a 14 day feeding period shrimp were reared in seawater with initial V. harveyi concentration

1.67x106 CFU/ml.

º≈¥—ß°≈à“«‡ªìπ‰ª‰¥â«à“°“√º ¡ “√ °—¥ ¡ÿπ‰æ√„πÕ“À“√
√–¥—∫ ŸßÊ πà“®–¡’º≈„Àâ°≈‘Ëπ √ ™“µ‘ ·≈–‡π◊ÈÕ —¡º— ¢Õß
Õ“À“√‡ ’¬‰ª  ”À√—∫º≈°“√∑¥≈Õßº ¡ “√ °—¥¢¡‘Èπ™—π
„πÕ“À“√‡¢â¡¢âπµ—Èß·µà 5- 100 ¡°./°°. (0.0005-0.1%)

„Àâ°ÿâß°ÿ≈“¥”°‘π ‡ªìπ√–¬–‡«≈“ —ÈπÊ 7-14 «—π æ∫«à“°ÿâß∑’Ë
‰¥â√—∫ “√ ”§—≠¢¡‘Èπ™—π„πÕ“À“√√–¥—∫ 5-25 ¡°./°°. ¡’
§«“¡ “¡“√∂„π°“√µâ“π∑“πµàÕ‡™◊ÈÕ V. harveyi ‰¥â‡æ‘Ë¡¢÷Èπ
‡¡◊ËÕ‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡ ‚¥¬™ÿ¥∑’Ë‰¥â√—∫Õ“À“√ 14 «—π ¡’

ª√– ‘∑∏‘¿“æ  „π°“√µâ“π∑“πµàÕ‚√§‰¥â¥’°«à“°ÿâß∑’Ë‰¥â√—∫
Õ“À“√‡æ’¬ß 7 «—π ·µà∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¢Õß ¡ÿπ‰æ√
µ—Èß·µà 50-100 ¡°./°°. °ÿâß¡’§«“¡ “¡“√∂„π°“√µâ“π∑“π
µàÕ·∫§∑’‡√’¬°àÕ‚√§≈¥≈ß · ¥ß„Àâ‡ÀÁπ«à“‡¡◊ËÕµâÕß°“√„Àâ°ÿâß
‰¥â√—∫ “√ ”§—≠„π¢¡‘Èπ™—π‡æ‘Ë¡¢÷Èπ§«√„Àâª√‘¡“≥πâÕ¬Ê ‡ªìπ
√–¬–‡«≈“π“π ‡æ√“–°“√„Àâ¢¡‘Èπ™—π„πª√‘¡“≥∑’Ë ŸßÕ“®¡’
 “√∫“ß™π‘¥„π “√¢¡‘Èπ™—π„πª√‘¡“≥∑’Ë¡“°‡°‘π‰ª®π¡’º≈
‰ª°¥√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß°ÿâß°ÿ≈“¥” À√◊Õ¡’º≈∑”≈“¬‡´≈≈å



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 (©∫—∫æ‘‡»… 1) 2548 : «“√‘™»“ µ√å 69
º≈¢Õß ¡ÿπ‰æ√‰∑¬µàÕ°ÿâß°ÿ≈“¥”

°‘®°“√ »ÿ¿¡“µ¬å ·≈–§≥–

Table 12. Percent survival and relative percent survival (% RPS) of shrimp fed

Andrographis  supplemented  diets for a 14-day period and  challenge

with WSSV by injection method for a 10-day period.

 Treatment  Survival (%)        Relative percent survival (% RPS)

T
1
 (Andrographis 0 mg/kg) 35 -

T
2
 (Andrographis 5 mg/kg) 50 30

T
3
 (Andrographis 25 mg/kg) 70 50

T
4
 (Andrographis 50 mg/kg) 45 22.22

T
5
 (Andrographis 100 mg/kg) 35 0

‡π◊ÈÕ‡¬◊ËÕ à«πµà“ßÊ ®π°ÿâßÕàÕπ·Õ  ‡¡◊ËÕ‰¥â√—∫‡™◊ÈÕ°àÕ‚√§®–∑”
„Àâ‡°‘¥°“√µ‘¥‡™◊ÈÕ·≈–µ“¬ßà“¬¢÷Èπ ´÷ËßºŸâ«‘®—¬®–∑”°“√»÷°…“
º≈¢Õß “√ °—¥ ¡ÿπ‰æ√„πÕ“À“√µàÕæ¬“∏‘ ¿“æ¢Õß
‡π◊ÈÕ‡¬◊ËÕµ—∫°ÿâß°ÿ≈“¥”„π‚Õ°“ µàÕ‰ª  ”À√—∫º≈°“√∑¥ Õ∫
§«“¡ “¡“√∂„π°“√µâ“π∑“πµàÕ‚√§¢Õß°ÿâß™ÿ¥∑’Ë‰¥â√—∫Õ“À“√
º ¡ “√ °—¥øÑ“∑–≈“¬‚®√ 50 ¡°./°°. π“π 14  «—π æ∫
¡’§«“¡µâ“π∑“πµàÕ‡™◊ÈÕ·∫§∑’‡√’¬‰¥â¡“°°«à“™ÿ¥§«∫§ÿ¡·≈–
™ÿ¥°“√∑¥≈ÕßÕ◊Ëπ‡≈Á°πâÕ¬ „π¢≥–∑’Ë°“√º ¡ “√ °—¥¥—ß
°≈à“«„π√–¥—∫ 25 ¡°./°°. ∑”„Àâ°ÿâß¡’§«“¡ “¡“√∂µâ“π
∑“πµàÕ‡™◊ÈÕ WSSV ‰¥â¥’¢÷Èπ

®“°º≈°“√»÷°…“π’È®÷ß √ÿª‰¥â«à“ “¡“√∂„™â·Õ≈°Õ-
ŒÕ≈å °—¥ “√®“°µ—«Õ¬à“ß ¡ÿπ‰æ√‰∑¬∑—Èß 3 ™π‘¥ ‚¥¬¬—ß
§ßª√‘¡“≥·≈–§ÿ≥¿“æ “√ ”§—≠„πµ—«Õ¬à“ß‰«â ‡π◊ËÕß®“°
ª√‘¡“≥ “√ ”§—≠„πµ—«Õ¬à“ß “√ °—¥ Ÿß°«à“ª√‘¡“≥„π
«—µ∂ÿ¥‘∫´÷Ëß∑”„Àâßà“¬„π°“√§«∫§ÿ¡ª√‘¡“≥°“√„™â  Õ’°∑—Èß
 “√ °—¥¥—ß°≈à“«¬—ß§ß§ÿ≥ ¡∫—µ‘„π°“√¬—∫¬—Èß‡™◊ÈÕ Vibrio

spp. ∑’Ë°àÕ„π‚√§°ÿâß‰¥â πÕ°®“°π—Èπ‡¡◊ËÕπ” “√ °—¥ ¡ÿπ‰æ√
∑’Ë‰¥â¡“º ¡Õ“À“√„Àâ°ÿâß°ÿ≈“¥”„π√–¥—∫§«“¡‡¢â¡¢âπ ‰¡à‡°‘π
25 ¡°./°°. (0.025%) °ÿâß∑’Ë‰¥â√—∫Õ“À“√º ¡ “√ °—¥
¢¡‘Èπ™—π¡’ª√– ‘∑∏‘¿“æ„π°“√µâ“π∑“πµàÕ‡™◊ÈÕ·∫§∑’‡√’¬‰¥â
¡“°¢÷Èπ „π¢≥–∑’Ë°ÿâß∑’Ë‰¥â√—∫Õ“À“√º ¡ “√ °—¥øÑ“∑–≈“¬
‚®√„πª√‘¡“≥‡∑à“°—πµ‘¥µàÕ°—πÕ¬à“ßπâÕ¬ 14 «—π ¡’ª√– ‘∑∏‘-
¿“æ„π°“√µâ“πµàÕ‡™◊ÈÕ‰«√—  WSSV ‰¥â¥’¢÷Èπ º≈°“√∑¥≈Õß
®÷ßπà“®–‡ªìπ·π«∑“ß„π»÷°…“«‘®—¬‡æ‘Ë¡‡µ‘¡‡æ◊ËÕπ” ¡ÿπ‰æ√
‰∑¬¡“ª√–¬ÿ°µå„™â„π°“√§«∫§ÿ¡‚√§µ‘¥‡™◊ÈÕ„π°ÿâß°ÿ≈“¥”
·∑π°“√„™â “√ªØ‘™’«π–‰¥â„πÕπ“§µ

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ ”π—°ß“π§≥–°√√¡°“√«‘®—¬·Ààß™“µ‘
„π°“√ π—∫ πÿπ∑ÿπ«‘®—¬     ¢Õ¢Õ∫§ÿ≥ π .æ. ÿ®‘πµå
∏√√¡»“ µ√å  ∫√‘…—∑‡®√‘≠‚¿§¿—≥±åÕ“À“√  ®”°—¥ (¡À“™π)
„π°“√ π—∫ πÿπ —µ«å∑¥≈Õß

‡Õ° “√Õâ“ßÕ‘ß

°‘®°“√ »ÿ¿¡“µ¬å  ·≈– ‘∑∏‘ ∫ÿ≥¬√—µº≈‘π. 2538. °“√»÷°…“
¿Ÿ¡‘§ÿâ¡°—π‚√§·≈–·π«∑“ß„π°“√„™â«—§´’πªÑÕß°—π‚√§
µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬·≈–‰«√— „π°ÿâß°ÿ≈“¥” (Penaeus
monodon). √“¬ß“π°“√«‘®—¬  ”π—°ß“π§≥–°√√¡°“√
«‘®—¬·Ààß™“µ‘.Àπâ“ 1-7.

°‘®°“√ »ÿ¿¡“µ¬å   Õÿ…≥’¬å ‡Õ°ª≥‘∏“πæß…å   Itami, T.  ·≈–
®‘√“æ√ ‡° √®—π∑√å. 2543. ‡∑§π‘§„π°“√»÷°…“Õß§å
ª√–°Õ∫‡≈◊Õ¥„π°ÿâß°ÿ≈“¥”. «.  ß¢≈“π§√‘π∑√å ©∫—∫
«∑∑. 22 (©∫—∫æ‘‡»…): 567-580.

 ∂“æ√ ¥‘‡√°∫ÿ…√“§¡   ¡æ√ √ÿàß°”‡π‘¥«ß»å  Õ—ß§≥“ À‘√—≠ “≈’
·≈–≈‘≈“ ‡√◊Õß·ªÑπ. 2539. °“√»÷°…“ƒ∑∏‘Ï¢Õß “√ °—¥
®“° ¡ÿπ‰æ√‰∑¬∫“ß™π‘¥„π°“√¬—∫¬—Èß‡™◊ÈÕ∑’Ë∑”„Àâ‡°‘¥
‚√§„π°ÿâß°ÿ≈“¥”.  ‡Õ° “√«‘™“°“√  ©∫—∫∑’Ë  7/2539
 ∂“∫—π«‘®—¬°“√‡æ“–‡≈’È¬ß —µ«åπÈ”™“¬Ωíòß ß¢≈“ °√¡
ª√–¡ß °√–∑√«ß‡°…µ√·≈– À°√≥å. 7 Àπâ“.
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