
ƒ∑∏‘Ïμâ“π‡™◊ÈÕ·∫§∑’‡√’¬ Bacillus cereus ¢Õß≈Ÿªîπ‘øÕ≈‘π®“°≈”μâπ™–‡Õ¡‡Àπ◊Õ

°¡≈ Õ¬Ÿà ÿ¢*

 “¢“«‘™“ “∏“√≥ ÿ¢»“ μ√å §≥–«‘∑¬“»“ μ√å·≈–‡∑§‚π‚≈¬’ ¡À“«‘∑¬“≈—¬√“™¿—Ø‡æ™√∫Ÿ√≥å ®—ßÀ«—¥‡æ™√∫Ÿ√≥å 67000

*ºŸâ√—∫º‘¥™Õ∫∫∑§«“¡: vetgetmoonlight@gmail.com
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∫∑§—¥¬àÕ

ªí®®ÿ∫—π °“√ªπ‡ªóôÕπ„πÕ“À“√ ¡’ “‡Àμÿ¡“®“°‡™◊ÈÕ‚√§À≈“¬™π‘¥ ‰¥â·°à ·∫§∑’‡√’¬ ‰«√—  ·≈–æ¬“∏‘μà“ß Ê

‡™◊ÈÕ Bacillus cereus ‡ªìπ‡™◊ÈÕ·∫§∑’‡√’¬∑’Ëæ∫¡’°“√ªπ‡ªóôÕπ„πÕ“À“√„πÕ—μ√“ Ÿß ·≈–æ∫∫àÕ¬ ‡ªìπ “‡Àμÿ¢Õß°“√

‡°‘¥‚√§Õ“À“√‡ªìπæ‘… ∑”„ÀâºŸâªÉ«¬∑’Ë‰¥â√—∫‡™◊ÈÕ¡’Õ“°“√∑âÕß‡ ’¬·≈–Õ“‡®’¬π °“√√—°…“„πªí®®ÿ∫—π ®–„™â¬“μâ“π‡™◊ÈÕ

´÷Ëß‡ªìπ “√‡§¡’∑’Ë —ß‡§√“–Àå¢÷Èπ·≈–π”‡¢â“®“°μà“ßª√–‡∑» ∑”„Àâ ‘Èπ‡ª≈◊Õß§à“„™â®à“¬‡ªìπ®”π«π¡“° °“√§‘¥§âπ¬“

™π‘¥„À¡à ∑’Ë °—¥‰¥â®“°æ◊™ ¡ÿπ‰æ√ ®÷ß¡’ª√–‚¬™πå„π°“√≈¥ªí≠À“π’È ¥—ßπ—Èπ °“√»÷°…“π’È®÷ß‰¥â∑”°“√ °—¥

À“ “√≈Ÿªîπ‘øÕ≈‘π ́ ÷Ëß‡ªìπ “√°≈ÿà¡ø≈“‚«πÕ¬¥å ®“°≈”μâπ™–‡Õ¡‡Àπ◊Õ (Derris reticulata Craib.) ‚¥¬„™â«‘∏’ Soxhlet

extraction ¥â«¬‡Œ°‡´π ·≈–«‘∏’μ°º≈÷°‡æ◊ËÕ‡æ‘Ë¡§«“¡∫√‘ ÿ∑∏‘Ï¢Õß “√∑’Ë °—¥‰¥â ‡æ◊ËÕπ”¡“∑¥ Õ∫ƒ∑∏‘Ï„π°“√μâ“π‡™◊ÈÕ

B. cereus ®“°°“√«‘®—¬„π§√—Èßπ’Èæ∫«à“  “√≈Ÿªîπ‘øÕ≈‘π ¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡™◊ÈÕ‡¡◊ËÕ‡æ“–‡≈’È¬ß∫πÕ“À“√

‡≈’È¬ß‡™◊ÈÕ MHB ∑”„Àâ‡°‘¥ inhibition zone ‡¡◊ËÕ∑¥ Õ∫¥â«¬«‘∏’ Disc diffusion ∑¥ Õ∫À“ƒ∑∏‘Ï°“√μâ“π‡™◊ÈÕ¥â«¬«‘∏’

Microdilution method ¡’§à“ MIC ·≈– MBC ‡∑à“°—∫ 8 ·≈– 16 μg/ml μ“¡≈”¥—∫ ´÷Ëß Õ¥§≈âÕß°—∫º≈°“√μ√«®

¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ  —ß‡°μ‡ÀÁπ‡´≈≈å·∫§∑’‡√’¬¡’≈—°…≥–∫«¡ ¡’°“√∑”≈“¬¢Õßºπ—ß‡´≈≈å·≈–‡¬◊ËÕÀÿâ¡

‡´≈≈å¢Õß‡™◊ÈÕ B. cereus ¥—ßπ—Èπ  “√≈Ÿªîπ‘øÕ≈‘π ∑’Ë °—¥‰¥â®“°≈”μâπ™–‡Õ¡‡Àπ◊Õ πà“®– “¡“√∂π”‰ªæ—≤π“‡ªìπ¬“

μâ“π‡™◊ÈÕ·∫§∑’‡√’¬‰¥â„πÕπ“§μ

§” ”§—≠ : ≈Ÿªîπ‘øÕ≈‘π, ™–‡Õ¡‡Àπ◊Õ, ∫“ ‘́≈≈—  ´’‡≈’¬ 
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Abstract

Antibacterial Activity Against Bacillus cereus of Lupinifolin from the Stem

of Derris reticulata Craib.

Kamol Yusook*

Public health programme, Phetchabun Rajabhat university, Phetchabun 67000, Thailand
*Corresponding author: vetgetmoonlight@hotmail.com

Bacillus cereus is the bacterium commonly causes food poisoning in human. The contamination of
Bacillus cereus in food has been found at a high rate. This study aimed to investigate the antibacterial effects
of lupinifolin, a bioactive compound extracted from Derris reticulata against this pathogen. Lupinifolin
showed the inhibitory effect in B.cereus growth both on MHB agar cultured-bacteria and Disc diffusion
method different from ampicillin (p < 0.05). Furthermore, Microdilution method showed MIC and MBC of
the pure compound were 8 and 16 μg/ml, respectively. Under electron microscope, lupinifolin was found to
be capable of destroying cell wall and swelling cell membrane of Bacillus cereus. In conclusion, the present
results suggests that lupinifolin might exert its anti-B.cereus activity by altering the normal functions of cell
wall and cell membrane. Thus, lupinifolin could be a potential compound for the development of antibacterial
drugs in the future.

Key words: lupinifolin, Derris reticulata Craib., Bacillus cereus

√—°…“„πªí®®ÿ∫—π ®–„™â¬“μâ“π®ÿ≈™’æ ´÷Ëß‡ªìπ “√‡§¡’

∑’Ë —ß‡§√“–Àå¢÷Èπ·≈–π”‡¢â“®“°μà“ßª√–‡∑» ∑”„Àâ ‘Èπ

‡ª≈◊Õß§à“„™â®à“¬„π°“√√—°…“‡ªìπ®”π«π¡“° ®“°

¢âÕ¡Ÿ≈¢Õß ”π—°ß“π§≥–°√√¡°“√Õ“À“√·≈–¬“ (Õ¬.)

æ∫«à“ª√–‡∑»‰∑¬¡’°“√π”‡¢â“·≈–º≈‘μ¬“ªØ‘™’«π–°«à“

20 % ¢Õß¬“∑—ÈßÀ¡¥ À√◊Õª√–¡“≥ 2 À¡◊Ëπ≈â“π∫“∑

μàÕªï °“√§‘¥§âπ¬“™π‘¥„À¡à∑’Ë °—¥‰¥â®“°æ◊™ ¡ÿπ‰æ√

®÷ß‡ªìπ«‘∂’∑“ßÀπ÷Ëß¢Õß°“√æ÷Ëßμπ‡Õß ·≈–≈¥§«“¡

 ‘Èπ‡ª≈◊Õß∑“ß‡»√…∞°‘®®“°°“√π”‡¢â“¬“®“°μà“ß

ª√–‡∑»

‚√§Õ“À“√‡ªìπæ‘… ¡’ “‡Àμÿ¡“®“°ªí®®—¬À≈“¬

Õ¬à“ß Õ“®‡°‘¥®“°¡’°“√ªπ‡ªóôÕπ “√æ‘…À√◊Õ‡™◊ÈÕ‚√§

„πÕ“À“√ B. cereus ‡ªìπ‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥Àπ÷Ëß∑’Ë‡ªìπ

 “‡Àμÿ¢Õß‚√§π’È[1,2]  à«π„À≠àæ∫‰¥â„πÕ“À“√ª√–‡¿∑

∫∑π”

ªí®®ÿ∫—π°“√ªπ‡ªóôÕπ„πÕ“À“√ ¡’ “‡Àμÿ¡“®“°

‡™◊ÈÕ‚√§À≈“¬™π‘¥ ‰¥â·°à ·∫§∑’‡√’¬ ‰«√—  ·≈–

æ¬“∏‘μà“ß Ê ´÷Ëß‡ªìπ “‡Àμÿ¢Õß°“√‡°‘¥‚√§Õ“À“√

‡ªìπæ‘… (Food poisoning) ®“°√“¬ß“π°“√‡ΩÑ“

√–«—ß‚√§  ”π—°√–∫“¥«‘∑¬“ °√¡§«∫§ÿ¡‚√§

°√–∑√«ß “∏“√≥ ÿ¢ μ—Èß·μà 1 ¡°√“§¡ 2559 - 20

¡‘∂ÿπ“¬π 2559 æ∫ºŸâªÉ«¬‚√§Õ“À“√‡ªìπæ‘…®“°°“√

√—∫ª√–∑“πÕ“À“√ªπ‡ªó ôÕπ‡™◊ ÈÕ·∫§∑’‡√’¬®”π«π

58,168 §π ∑—Ë«ª√–‡∑» §‘¥‡ªìπÕ—μ√“ªÉ«¬ 88.91 μàÕ

· πª√–™“°√ ‡™◊ ÈÕ Bacillus cereus ‡ªìπ‡™◊ ÈÕ

·∫§∑’‡√’¬™π‘¥Àπ÷Ëß∑’Ëæ∫¡’°“√ªπ‡ªóôÕπÕ¬Ÿà„πÕ“À“√

·≈–‡ªìπ “‡Àμÿ¢Õß°“√‡°‘¥‚√§Õ“À“√‡ªìπæ‘… ∑”„Àâ

ºŸâªÉ«¬∑’Ë‰¥â√—∫‡™◊ÈÕ¡’Õ“°“√∑âÕß‡ ’¬·≈–Õ“‡®’¬π °“√
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À¡—°¥Õß ‚¥¬®–∑”„ÀâºŸâ∑’Ë‰¥â√—∫‡™◊ÈÕ‡¢â“ Ÿà√à“ß°“¬ ‡°‘¥

Õ“°“√Õ“‡®’¬π·≈–∑âÕß‡ ’¬ Õ“°“√Õ“‡®’¬π‡°‘¥®“°

°“√‰¥â√—∫ “√æ‘…™π‘¥∑’Ë¡’§«“¡§ß∑π‡ªìπ°√¥ - ¥à“ß

 Ÿß ∑’Ë·∫§∑’‡√’¬ √â“ß¢÷Èπ ¡—°ª√“°ØÕ“°“√¿“¬À≈—ß

®“°∫√‘‚¿§Õ“À“√∑’Ë¡’ “√æ‘…‡¢â“‰ª 30 π“∑’∂÷ß 6 ™—Ë«‚¡ß

μàÕ¡“®–∂à“¬Õÿ®®“√–‡À≈« ‚¥¬∑—Ë«‰ªÕ“°“√®–∑ÿ‡≈“

≈ß¿“¬„π 24 ™—Ë«‚¡ß

B. cereus ‡ªìπ·∫§∑’‡√’¬∑’Ëæ∫„π¥‘π ¡’≈—°…≥–

·≈–√Ÿª√à“ß ‡ªìπ·∫§∑’‡√’¬·°√¡∫«° √Ÿª·∑àß (rod)

‡®√‘≠‰¥â¥’∑—Èß„π ¿“æ¡’·≈–‰¡à¡’ÕÕ°´‘‡®π  à«π„À≠à

°“√ªπ‡ªóôÕπ¡—°‡°‘¥®“°¡’ ªÕ√åªπ‡ªóôÕπ≈ß‰ª„π

Õ“À“√∑’Ë‰¥â√—∫°“√ª√ÿß‰¡à‡À¡“– ¡ ‡¡◊ËÕ ªÕ√å‡®√‘≠‡ªìπ

Vegetative cell ®– √â“ß “√æ‘… (Enterotoxin)

·≈–∑Ì“„À â‡° ‘¥‚√§‡¡◊ ËÕ∫√ ‘‚¿§Õ“À“√π— Èπ‡¢ â“‰ª

ª√‘¡“≥∑’Ë°àÕ‚√§‰¥â§◊Õ ¡“°°«à“ 106 ‡´≈≈åμàÕ°√—¡

Õ“À“√ πÕ°®“°¥‘π·≈â«¬—ßæ∫‡™◊ÈÕ‰¥â„π  ‘Ëß·«¥≈âÕ¡

Õ◊Ëπ ‰¥â·°à Õ“°“» ΩÿÉπ  “√ Enterotoxin ‡ªìπ “√

æ‘…ª√–‡¿∑‚ª√μ’π ∑’Ë∂Ÿ° √â“ß‚¥¬®ÿ≈‘π∑√’¬å„π≈Ì“‰ â

‡≈Á°μÕπ≈à“ß ¡’§«“¡‡ªìπæ‘…μàÕ‡´≈≈å ‡¬◊ËÕ∫ÿºπ—ß≈Ì“‰ â

 à«π„À≠à‡ªìπ “√æ‘…∑’Ë¢—∫ÕÕ°¡“‚¥¬·∫§∑’‡√’¬∑’Ë‰ª

∑Ì“„Àâ‡°‘¥√Ÿæ√ÿπ„π‡´≈≈å‡¡¡‡∫√π ¡’º≈∑Ì“„Àâ‡´≈≈åμ“¬

À≈—ß®“°‡´≈≈å∫ÿºπ—ß≈Ì“‰ â‡≈Á°μ“¬ ¢Õß‡À≈«μà“ß Ê

®÷ß‰À≈ÕÕ°¡“ ∑Ì“„Àâ‡°‘¥Õ“°“√∑âÕß√à«ß μ—«Õ¬à“ß¢Õß

®ÿ≈‘π∑√’¬å∑’Ë √â“ß Enterotoxin ‰¥â·°à E. coli 0157:H7,

Clostridium perfringens, Vibrio cholerae, Sta-

phylococcus aureus, Rota virus ·≈– Yersinia

enterocolitica  “√æ‘…∑’Ë √â“ß‚¥¬ B. cereus ¡’ Õß

™π‘¥ §◊Õ ™π‘¥∑’Ë∑Ì“„Àâ∑âÕß√à«ß (Diarrhea toxin)

´÷ Ëß‡ªìπ Enterotoxin ·≈–™π‘¥∑’ Ë∑Ì“„ÀâÕ“‡®’¬π

(Emetic toxin)

™–‡Õ¡‡Àπ◊Õ (Derris reticulata Craib.) À√◊Õ

ÕâÕ¬ “¡ «π ‡ªìπæ◊™∑’Ë„Àâ “√°≈ÿà¡ ø≈“‚«πÕ¬¥å

‡∑Õ√åªïπÕ¬¥å ´“‚ªπ‘π ·∑ππ‘π ·≈– “√ª√–°Õ∫

øïπÕ≈‘° ‡ªìπ‰¡â‡≈◊ÈÕ¬  √√æ§ÿ≥∑“ß·æ∑¬å·ºπ‰∑¬

„™â·°â‰Õ·≈–¢—∫‡ ¡À– æ∫‰¥â∑ÿ°¿“§¢Õßª√–‡∑»‰∑¬

 “√∑’Ë‡ªìπ à«πª√–°Õ∫ à«π„À≠à §◊Õ  “√ø≈“‚«‚ππ

∑’Ë¡’™◊ËÕ«à“ ≈Ÿªîπ‘øÕ≈‘π[3] ´÷Ëß¡’Õ¬Ÿà„π à«π¢Õß≈”μâπ„π

ª√‘¡“≥√âÕ¬≈– 0.55 ‡ªìπ∑’Ë∑√“∫°—π·æ√àÀ≈“¬«à“

 “√„π°≈ÿà¡ø≈“‚«πÕ¬¥å ¡’ƒ∑∏‘Ï ”§—≠À≈“¬Õ¬à“ß ‡™àπ

μâ“π‡™◊ÈÕ·∫§∑’‡√’¬ ‰«√—  μâ“πÕπÿ¡Ÿ≈Õ‘ √– ·≈–μâ“π°“√

Õ—°‡ ∫[4] ¥—ßπ—Èπ À“° “√∑’Ë‡ªìπ à«πª√–°Õ∫À≈—°„π

™–‡Õ¡‡Àπ◊Õ¡’ƒ∑∏‘Ï„π°“√μâ“π‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë‡ªìπ

 “‡Àμÿ¢Õß°“√°àÕ‚√§Õ“À“√‡ªìπæ‘… ®–‡ªìπ¢âÕ¡Ÿ≈

 π—∫ πÿπ„Àâ¡’„π°“√æ—≤π“æ◊™ ¡ÿπ‰æ√∑’ËÀ“‰¥âßà“¬

μ“¡∑âÕß∂‘Ëπ ¡“‡ªìπ¬“√—°…“‚√§∑¥·∑π°“√„™â¬“∑’Ë

º≈‘μ®“° “√‡§¡’ ́ ÷Ëß‡ªìπ«‘∂’∑“ßÀπ÷Ëß¢Õß°“√æ÷Ëßμπ‡Õß

·≈–≈¥§«“¡ ‘ Èπ‡ª≈◊Õß∑“ß‡»√…∞°‘®®“°°“√π”

‡¢â“¬“®“°μà“ßª√–‡∑»

°“√√—°…“‚√§¥â«¬æ◊™ ¡ÿπ‰æ√ ‡ªìπ¿Ÿ¡‘ªí≠≠“

¢Õß™“«∫â“π∑—Ë«∑ÿ°∑âÕß∂‘Ëπ ‚¥¬‡©æ“–„πª√–‡∑»

‰∑¬¡’æ◊™ ¡ÿπ‰æ√À≈“¬™π‘¥∑—Èß∑’ËÀ“‰¥â∑— Ë«‰ªμ“¡

∫â“π·≈–À“‰¥â¬“° ‡æ√“–Õ“®Õ¬Ÿà„πªÉ“≈÷° ·μà¡’§ÿ≥

ª√–‚¬™πå¡À“»“≈∑“ß¥â“π°“√·æ∑¬å·ºπ‰∑¬

™–‡Õ¡‡Àπ◊Õ (Derris reticulata Craib.) ‡ªìπæ◊™∑’Ë¡’

ƒ∑∏‘Ïμâ“π‡™◊ÈÕ‰«√—  ·∫§∑’‡√’¬ ·≈–¡’ƒ∑∏‘Ï≈¥√–¥—∫

πÈ”μ“≈„π‡≈◊Õ¥[5]  “√∑’Ë‡ªìπ à«πª√–°Õ∫ ”§—≠„π

æ◊™‡À≈à“π’ È   à«π„À≠à®–‡ªìπ°≈ÿ à¡ø≈“‚«πÕ¬¥å

Õ¬à“ß‰√°Áμ“¡ °“√μ√«®À“ “√∑’Ë‡ªìπ “√ÕÕ°ƒ∑∏‘Ï

 ”§—≠„πæ◊™ ¡ÿπ‰æ√‡ªìπ ‘Ëß ”§—≠ ∑’Ëπ”‰ª Ÿà°“√

æ—≤π“·≈–«‘®—¬‡æ◊ËÕ‡ªìπÀ≈—°∞“π∑“ß«‘∑¬“»“ μ√å

∑”„Àâ¡’°“√¬Õ¡√—∫·≈–‡æ‘Ë¡§«“¡ª≈Õ¥¿—¬μàÕºŸâ„™â¬“

¡“°¢÷Èπ ¥—ßπ—Èπ °“√«‘®—¬π’È ®÷ß∑”°“√»÷°…“ “√≈Ÿªîπ‘-

øÕ≈‘π ∑’Ë °—¥‰¥â®“°≈”μâπ™–‡Õ¡‡Àπ◊Õ ‡æ◊ËÕ∑¥ Õ∫

ƒ∑∏‘Ïμâ“π‡™◊ÈÕ B. Cereus  “‡Àμÿ¢Õß‚√§Õ“À“√‡ªìπæ‘…
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∑’Ëæ∫‰¥â∫àÕ¬„πªí®®ÿ∫—π º≈¢Õß°“√»÷°…“ “¡“√∂π”

‰ªæ—≤π“‡ªìπ¬“μâ“π‡™◊ÈÕ·∫§∑’‡√’¬‰¥â„πÕπ“§μμàÕ‰ª

√–‡∫’¬∫«‘∏’»÷°…“

«— ¥ÿ·≈–«‘∏’°“√»÷°…“

1. °“√‡μ√’¬¡μ—«Õ¬à“ß≈”μâπ™–‡Õ¡‡Àπ◊Õ

π”≈”μâπ¢Õß™–‡Õ¡‡Àπ◊Õ (Derris reticulata

Craib.) ®“°ªÉ“ ¡ÿπ‰æ√ ®—ßÀ«—¥ª√“®’π∫ÿ√’ μ—¥‡ªìπ

™‘Èπ‡≈Á° Ê ·≈â«π”‰ªÕ∫„π Hot air oven ∑’ËÕÿ≥À¿Ÿ¡‘

50 Õß»“‡´≈‡´’¬  ≈”μâπ∑’ËÕ∫·≈â«‡°Á∫‰«â„π∑’Ë·Àâß

‰¡à¡’§«“¡™◊Èπ ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ®π°«à“®–„™âπ”‰ª„™â„π

°“√∑¥≈Õß

2. °“√∑¥ Õ∫§«“¡∫√‘ ÿ∑∏‘Ï·≈–°“√æ‘ Ÿ®πå‡Õ°≈—°…≥å

¢Õß “√≈Ÿªîπ‘øÕ≈‘π

≈”μâπ™–‡Õ¡‡Àπ◊Õ∑’Ëμ—¥‡ªìπ™‘Èπ‡≈Á°®”π«π 60

°√—¡ π”¡“ °—¥¥â«¬‡Œ°‡´π ‚¥¬„™â Soxhlet extrac-

tor À≈—ß®“°π—Èππ” “√≈–≈“¬∑’Ë‰¥âπ”¡“≈â“ß¥â«¬πÈ” 2

§√—Èß π” à«π∫π∑’Ë‡ªìπ™—Èπ¢Õß‡Œ°‡´π·¬°ÕÕ°¡“

·≈â«∑”°“√·¬° “√„Àâ∫√‘ ÿ∑∏‘Ï¥â«¬«‘∏’ Crystallization

À≈—ß®“°π—Èπ∑¥ Õ∫§«“¡∫√‘ ÿ∑∏‘Ï¢Õß “√‡∫◊ÈÕßμâπ¥â«¬

«‘∏’ Thin layer chromatography ∫π·ºàπ Silica

gel G60 F254 Õ–≈Ÿ¡‘‡π’¬¡ ‚¥¬„™â Dichrolometh-

ane: Methanol „πÕ—μ√“ à«π 95:5[6] ·≈–æ‘ Ÿ®πå

‡Õ°≈—°…≥å¢Õß “√≈Ÿªîπ‘øÕ≈‘π‡À¡◊Õπ°—∫°“√»÷°…“

¢Õß °¡≈ Õ¬Ÿà ÿ¢·≈–§≥–[7]

3. °“√∑¥ Õ∫ƒ∑∏‘Ïμâ“π·∫§∑’‡√’¬

3.1 «‘∏’ Disc diffusion

·∫§∑’‡√’¬∑’Ë„™â„π°“√∑¥ Õ∫§◊Õ Bacillus

cereus (TISTR 687) ‚¥¬‡æ“–‡≈’È¬ß·∫§∑’‡√’¬„π

Õ“À“√ Mueller-Hinton Broth (MHB) ∫à¡‡™◊ÈÕ„Àâ

‡®√‘≠‡μ‘∫‚μ∑’ËμŸâÕ∫‡æ“–‡≈’È¬ß‡™◊ÈÕÕÿ≥À¿Ÿ¡‘ 37 Õß»“

‡´≈‡´’¬  ‡ªìπ‡«≈“ 16 - 18 ™—Ë«‚¡ß[8] ·≈â«π”¡“‡®◊Õ

®“ß¥â«¬ “√≈–≈“¬ 0.85 % NaCl ‡∑’¬∫§«“¡¢ÿàπ°—∫

0.5 McFarland ‡æ◊ËÕ„Àâ‰¥â®”π«π‡™◊ÈÕ·∫§∑’‡√’¬

ª√–¡“≥ 108 cfu/ml À≈—ß®“°π—Èπ ªÑ“¬‡™◊ÈÕ≈ß∫π

Õ“À“√‡≈’È¬ß‡™◊ÈÕ Mueller-Hinton Agar (MHA)

«“ß·ºàπ°√–¥“…°√Õß What man No.1 ¢π“¥ 6

¡‘≈≈‘‡¡μ√ ∑’Ë¡’ “√≈Ÿªîπ‘øÕ≈‘π ®”π«π 25, 50, ·≈–

75 μg/disc μ“¡≈”¥—∫ «‘∏’°“√‡μ√’¬¡ disc „Àâ¡’

≈Ÿªîπ‘øÕ≈‘πª√‘¡“≥¥—ß°≈à“« ∑”‰¥â‚¥¬≈–≈“¬ “√

≈Ÿªîπ‘øÕ≈‘π 2 mg/ml ¥â«¬ 0.1 N NaOH ·≈â«

ªî‡ªμ≈ß∫π·ºàπ disc ∑—π∑’ª√‘¡“≥ 12.5, 25 ·≈–

37.5 μl μ“¡≈”¥—∫ „™â 0.1 N NaOH ·≈–¬“ªØ‘™’«π–

Ampicillin ‡ªìπ Vehicle control ·≈– Positive

control μ“¡≈”¥—∫ π”®“π‡æ“–‡≈’È¬ß‡™◊ÈÕ‰ª∫à¡„πμŸâ

Õ∫‡æ“–‡≈’È¬ß‡™◊ÈÕÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“

24 ™—Ë«‚¡ß «—¥¢π“¥ inhibition zones √Õ∫·ºàπ

°√–¥“… °√Õß·≈â«∫—π∑÷°º≈ ∑”°“√∑¥≈Õß 3 §√—Èß

3.2 «‘∏’ Minimum inhibition concen-

tration (MIC) ·≈– Minimum bactericidal con-

centration (MBC)

∑”°“√∑¥ Õ∫¥â«¬«‘∏’ Microdilution

method „πÀ≈ÿ¡‡æ“–‡≈’È¬ß‡™◊ÈÕ 96 well plate[9]

≈–≈“¬ “√≈Ÿªîπ‘øÕ≈‘π „π 0.1 N NaOH ·≈â«‡μ‘¡

≈ß„πÀ≈ÿ¡‡æ“–‡™◊ÈÕ∑’Ë¡’Õ“À“√‡≈’È¬ß‡™◊ÈÕ MHB „Àâ¡’

§«“¡‡¢â¡¢âπ¢Õß “√≈Ÿªîπ‘øÕ≈‘πμ—Èß·μà 0.25 - 512 μg/

ml ¥â«¬«‘∏’ two-fold serial dilutions À≈—ß®“°π—Èπ

‡μ‘¡‡™◊ÈÕ Bacillus cereus „Àâ¡’®”π«π‡™◊ÈÕ ÿ¥∑â“¬

„πÀ≈ÿ¡∑¥≈Õß‡∑à“°—∫ 5×105 cfu/ml °“√∑¥≈Õß¥â«¬

«‘∏’π’È„™â¬“ªØ‘™’«π– Ampicillin, 0.1 N NaOH

·≈–À≈ÿ¡∑’Ë‰¡à„ à “√≈Ÿªîπ‘øÕ≈‘π ‡ªìπ positive, ve-

hicle control ·≈– negative control μ“¡≈”¥—∫

π”À≈ÿ¡‡æ“–‡≈’È¬ß‡™◊ÈÕ 96 well plate ‰ª ∫à¡„πμŸâÕ∫
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≈—°…≥–¢Õß‡´≈≈å·∫§∑’‡√’¬

º≈°“√»÷°…“

®“°°“√ °—¥≈”μâπ™–‡Õ¡‡Àπ◊Õ ‡æ◊ËÕÀ“ “√≈Ÿªîπ‘-

øÕ≈‘π ¥â«¬«‘∏’ Soxhlet extraction ‚¥¬„™â‡Œ°‡´π

‡ªìπμ—«∑”≈–≈“¬ ·≈–«‘∏’°“√ Crystallization ®–‰¥â

º≈÷° ’‡À≈◊Õß√Ÿª‡¢Á¡ (√Ÿª∑’Ë 1) ª√‘¡“≥ 250 ¡‘≈≈‘°√—¡

§‘¥‡ªìπ % yield ‡∑à“°—∫ 0.4 ´÷Ëß‡ªìπ≈—°…≥– ”§—≠

¢Õß “√™π‘¥π’ È ºŸ â« ‘®—¬‰¥â∑”°“√μ√«® Õ∫§«“¡

∫√‘ ÿ∑∏‘Ï‡∫◊ÈÕßμâπ ¥â«¬«‘∏’ TLC (√Ÿª∑’Ë 2) ·≈–‰¥â

»÷°…“¢âÕ¡Ÿ≈º≈°“√æ‘ Ÿ®πå‡Õ°≈—°…≥å¢Õß “√≈Ÿªîπ‘-

øÕ≈‘π ¥—ßμ“√“ß∑’Ë 1

º≈°“√∑¥ Õ∫ƒ∑∏‘Ïμâ“π‡™◊ÈÕ B. cereus ¥â«¬

«‘∏’ Disc diffusion «—¥§à“ inhibition zone ‰¥âº≈

¥—ßμ“√“ß∑’Ë 2 æ∫«à“  “√≈Ÿªîπ‘øÕ≈‘π  “¡“√∂¬—∫¬—Èß

°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡™◊ÈÕ B. cereus ‚¥¬¡’¢π“¥ in-

hibition zone ∑’Ë 50 μg/disc ‡∑à“°—∫ Ampicillin

·≈–∑’Ë 75 μg/disc ¡’¢π“¥„À≠à°«à“

‡¡◊ËÕ∑”°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ°“√μâ“π‡™◊ÈÕ

¥â«¬«‘∏’ Microdilution method ‰¥â§à“ MIC ‡∑à“°—∫

8 μg/ml ·≈– §à“ MBC ‡ªìπ 16 μg/ml μ“¡≈”¥—∫

¥—ßμ“√“ß∑’Ë 3

º≈°“√μ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ

¥—ß√Ÿª∑’Ë 3 æ∫«à“ ‡´≈≈å¢Õß B. cereus ∑’Ë‡μ‘¡ “√≈Ÿªî-

π‘øÕ≈‘π ¡’≈—°…≥–‡ª≈’ Ë¬π‰ª‡¡◊ ËÕ‡∑’¬∫°—∫‡´≈≈å

·∫§∑’‡√’¬ª°μ‘∑’Ë‰¡à‰¥â‡μ‘¡ “√ °—¥ ‚¥¬≈—°…≥–∑’Ë

 —ß‡°μ‡ÀÁπ ¡’√Ÿª√à“ß∫«¡ ·≈–∫“ß‡´≈≈å®–μ‘¥ ’‡¢â¡

´÷ËßÕ“®‡ªìπº≈®“°°“√∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å ·≈–ºπ—ß‡´≈≈å

∂Ÿ°∑”≈“¬

‡æ“–‡≈’È¬ß‡™◊ÈÕÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 24

™—Ë«‚¡ß §à“ MIC §◊Õ§à“§«“¡‡¢â¡¢âπμË” ÿ¥∑’Ë‰¡à‡ÀÁπ

°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡™◊ ÈÕ·∫§∑’‡√’¬ À√◊Õ ‰¡à‡°‘¥

§«“¡¢ÿàπ «‘‡§√“–Àå§à“ MBC ¥â«¬°“√π”Õ“À“√‡≈’È¬ß

‡™◊ÈÕ®“°À≈ÿ¡∑’Ë‰¡à‡°‘¥§«“¡¢ÿàπ‰ª‡æ“–‡≈’È¬ß‡™◊ÈÕ∫π

MHA ·≈â«π”‰ª∫à¡„πμŸâÕ∫‡æ“–‡≈’È¬ß‡™◊ÈÕÕÿ≥À¿Ÿ¡‘ 37

Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß §«“¡‡¢â¡¢âπμË”

 ÿ¥∑’Ë‰¡à‡ÀÁπ‡™◊ÈÕ·∫§∑’‡√’¬‡®√‘≠‡μ‘∫‚μ ®–‡ªìπ§à“ MBC

°“√∑¥≈Õß∑ÿ°«‘∏’®–∑”∑—ÈßÀ¡¥ 3 §√—Èß

3.3 °“√»÷°…“ƒ∑∏‘Ïμâ“π‡™◊ÈÕ·∫§∑’‡√’¬¥â«¬

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ À√◊Õ Trans-

mission electron microscope (TEM) ¡’

ª√–‚¬™πå„π°“√»÷°…“√ Ÿª√ à“ß≈ —°…≥–¢Õß‡™ ◊ ÈÕ

·∫§∑’‡√ ’¬·∫∫μ—¥¢«“ß  “¡“√∂¡Õß‡ÀÁπÕß§å

ª√–°Õ∫∑’Ë‡ª≈’Ë¬π·ª≈ß À≈—ß‰¥â√—∫ “√≈Ÿªîπ‘øÕ≈‘π

‰¥â·°à cell wall, cell membrane ·≈–≈—°…≥–

‚§√ß √â“ß¿“¬„π‡´≈≈å¢Õß‡™◊ÈÕ·∫§∑’‡√’¬[10] μ—«Õ¬à“ß

‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë∑¥ Õ∫°—∫ “√μ—«Õ¬à“ß·≈â«®–≈â“ß¥â«¬

0.1 M phosphate buffer (PBS, pH 7.2) ∑”°“√

fixed μ—«Õ¬à“ß¥â«¬ 0.25% glutaraldehyde ≈â“ß¥â«¬

0.1 M PBS Õ’°§√—Èß ·≈â« fixed ¥â«¬ 1% osmium

tetroxide À≈—ß®“°π—Èπ dehydrate ¥â«¬ acetone

®“°§«“¡‡¢â¡¢âπ 20% -100% π”μ—«Õ¬à“ß‰ª·∑π∑’Ë

¥â«¬ Spurrûs resin ‡æ◊ËÕ‡°Á∫μ—«Õ¬à“ß„ÀâÕ¬Ÿà„π·∑àß

æ≈“ μ‘° π”‰ªμ—¥ section ¥â«¬‡§√◊ËÕß ultramicro-

tome „Àâμ—«Õ¬à“ßÕ¬Ÿà∫π·ºàπ copper grids ¬âÕ¡ ’

¥â«¬ 2% uranyl acetate ·≈– lead citrate ·≈â«

μ√«®μ—«Õ¬à“ß¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ‡æ◊ËÕ¥Ÿ
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√Ÿª∑’Ë 1 º≈÷° ’‡À≈◊Õß√Ÿª‡¢Á¡ ·≈–√Ÿª‚§√ß √â“ß∑“ß‡§¡’ ¢Õß “√≈Ÿªîπ‘øÕ≈‘π

√Ÿª∑’Ë 2 º≈ TLC ‚§√¡“‚μ·°√¡ Silica gel G60 F254

Õ–≈Ÿ¡‘‡π’¬¡ ¥Ÿ¿“¬„μâ· ß UV

Rf = 0.85

Lupinifolin

√Ÿª∑’Ë 3 ‡™◊ÈÕ B. cereus °àÕπ‡μ‘¡ “√ °—¥ ( A: Control) À≈—ß®“°‡μ‘¡ “√≈Ÿªîπ‘øÕ≈‘π ¡’≈—°…≥–∫«¡ ·≈–‡´≈≈å·∫§∑’‡√’¬

¡’¢π“¥‡≈Á°≈ß (B)
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μ“√“ß∑’Ë 1 º≈°“√æ‘ Ÿ®πå‡Õ°≈—°…≥å¢Õß “√≈Ÿªîπ‘øÕ≈‘π

Yellow needle-shaped compounda Lupinifolinb

Position
δC (ppm) δH (ppm) δC (ppm) δH (ppm)

4 196.68 196.84

7 159.75 160.13

8a 159.53 159.44

5 157.50 156.48

4′ 156.56 156.09

3′′′ 130.99 131.11

1′ 129.62 130.60

2′/6′ 127.56 7.32 (d, 8.4) 127.66 7.31 (d, 8.4)

3′′ 125.91 5.50 (d, 10.0) 126.02 5.52 (d, 10.1)

2′′′ 122.56 5.14 (dd, 7.2,7.2) 122.40 5.16 (dd, 7.2,7.2)

4′′ 115.67 6.64 (d, 10.0) 115.53 6.64 (d, 10.1)

3′/5′ 115.67 6.87 (d, 8.4) 115.53 6.89 (d, 8.4)

8 108.59 108.73

6 102.70 102.79

4a 102.69 102.61

2 78.80 5.34 (dd, 12.8,2.8) 78.47 5.33(dd, 12.6,3.0)

2′′ 78.05 78.20

CDCl3 77.37

CDCl3 77.11

CDCl3 76.86

3 43.23 3.04 (dd,17.6,12.8) 42.97 3.06(dd,17.1,12.6)

2.80 (dd,17.6,3.0) 2.81 (dd,17.1,3.0)

6′′ 28.39 1.45 (s) 28.25 1.46 (s)

5′′ 28.29 1.44 (s) 28.33 1.45 (s)

4′′′ 25.80 1.65 (s) 25.78 1.66 (s)

1′′′ 21.47 3.21 (d, 7.2) 21.42 3.22 (d, 7.2)

5′′′ 25.80 1.65 (s) 25.78 1.66 (s)

5-OH 12.24 (s) 12.24 (s)

a Recorded in CDCl3 at 500 MHz for 1H-NMR and 125 MHz for 13C-NMR
b Recorded in CDCl3 at 300 MHz for 1H-NMR and 75.6 MHz for 13C-NMR, cited in (Mahidol et al., 1997)



369

Õ¿‘ª√“¬º≈
°“√ °—¥À“ “√≈Ÿªîπ‘øÕ≈‘π ®“°≈”μâπ™–‡Õ¡

‡Àπ◊Õ (D. reticulata Craib.)[11] æ∫«à“  “√∑’Ë °—¥

‰¥â¡’≈—°…≥–‡ªìπº≈÷°√Ÿª‡¢Á¡ ’‡À≈◊Õß ´÷Ëß‡ªìπ≈—°…≥–

‡©æ“–¢Õß “√™π‘¥π’ È   Õ¥§≈âÕß° —∫°“√ °—¥

À“ “√≈Ÿªîπ‘øÕ≈‘π„π≈”μâπ™–‡Õ¡ Myriopteron

extensum (Wight) K. Schum. ´÷Ëß¡’ƒ∑∏‘Ï„π°“√

¬—∫¬—Èß‡™◊ÈÕ B. cereus ‡™àπ°—π[12] „π°“√»÷°…“∑’Ëºà“π

¡“  “√≈Ÿªîπ‘øÕ≈‘π ®—¥‡ªìπ “√ª√–‡¿∑ø≈“‚«πÕ¬¥å

„π°≈ÿà¡ø≈“‚«‚ππ ´÷Ëßæ∫¡“°„πæ◊™ ¡ÿπ‰æ√ ·≈–¡’

ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“¡“°¡“¬ ‡¡◊ËÕπ” “√™π‘¥π’È ¡“

∑¥ Õ∫À“ƒ∑∏‘Ïμâ“π‡™◊ÈÕ B. cereus º≈°“√«‘®—¬ æ∫

«à“ ≈Ÿªîπ‘øÕ≈‘π “¡“√∂¬—∫¬— Èß°“√‡μ‘∫‚μ¢Õß‡™◊ ÈÕ

·∫§∑’‡√’¬ ‚¥¬∑”„Àâ‡°‘¥ inhibition zones ∫π

Õ“À“√‡≈’È¬ß‡™◊ÈÕ MHB ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫¬“ Ampi-

cillin  æ∫«à“ ·ºàπ disc ∑’Ë¡’ª√‘¡“≥≈Ÿªîπ‘øÕ≈‘π 50

μg/disc ‡°‘¥ inhibition zone ‡∑à“°—∫ Ampicillin

μ“√“ß∑’Ë 2 º≈°“√∑¥ Õ∫ƒ∑∏‘Ïμâ“π‡™◊ÈÕ B. cereus ¥â«¬«‘∏’ Disc diffusion

Diameter of inhibitions zone (mm)

·∫§∑’‡√’¬ Lupinifolin (μg) Ampicillin (μg)

25 50 75 10

B. cereus 10 ± 1.1 13 ± 0.6 25 ± 0.6 13 ± 0.6

(n=3, ± SD)

μ“√“ß∑’Ë 3 º≈°“√∑¥ Õ∫§à“§«“¡‡¢â¡¢âπμË” ÿ¥„π°“√¬—∫¬—Èß°“√‡μ‘∫‚μ¢Õß·∫§∑’‡√’¬ (MIC) ·≈– §à“§«“¡‡¢â¡¢âπμË”

 ÿ¥∑’Ë¶à“‡™◊ÈÕ·∫§∑’‡√’¬ (MBC)

Lupinifolin Ampicillin
·∫§∑’‡√’¬

MIC (μg/ml) MBC (μg/ml) MIC (μg/ml) MBC (μg/ml)

B.cereus 8 16 8 16

(n=3)

10 ug/disc „π¢≥–∑’Ë·ºàπ disc ∑’Ë¡’ª√‘¡“≥≈Ÿªîπ‘-

øÕ≈‘π 25 μg/disc ‡°‘¥ inhibition zone πâÕ¬°«à“

´÷Ëß‡À¡◊Õπ°—∫°“√»÷°…“ƒ∑∏‘Ï¢Õß≈Ÿªîπ‘øÕ≈‘π„π°“√

¬—∫¬—Èß‡™◊ ÈÕ·∫§∑’‡√’¬¢Õß “√ °—¥®“° Eriosema

chinense[13] À≈—ß®“°π—Èπ ∑”°“√∑¥ Õ∫À“ƒ∑∏‘Ï

μâ“π‡™◊ÈÕ B. cereus ¥â«¬«‘∏’ microdilution method

‰¥â§à“ MIC ·≈– MBC ‡∑à“°—∫ 8 ·≈– 16 μg/ml

μ“¡≈”¥—∫ ´÷Ëß Õ¥§≈âÕß°—∫°“√«‘®—¬„πæ◊™ Albizia

myriophylla[14] ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫¬“ Ampicil-

lin æ∫«à“ §à“¥—ß°≈à“«‰¡à¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘μ‘

°“√μ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ æ∫

«à“ ‡´≈≈å·∫§∑’‡√’¬ ∑’Ë‡μ‘¡ “√ °—¥≈Ÿªîπ‘øÕ≈‘π ¡’

≈—°…≥–∫«¡ (1.3 - 1.5 ‰¡§√Õπ) ·≈– —ß‡°μ‡ÀÁπ

°“√∂Ÿ°∑”≈“¬∫√‘‡«≥ cell wall À√◊ÕÕ“®∑”≈“¬∑’Ë

cytoplasmic membrane[15] ‡¡◊ËÕ‡∑’¬∫°—∫‡´≈≈å

·∫§∑’‡√’¬„π°≈ÿà¡§«∫§ÿ¡ (0.7 - 1.0 ‰¡§√Õπ)
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