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Pharmacological study on Beijing grass (Bj. grass: Murdannia loriformis) showed immunomodulator

and anticancer activities. Thus, the effect of Bj. grass in diets was investigated in Japanese quails (aged 0-6

weeks) on growth performances, humoral immunity and carcass characteristics.

708  1-day-old quails (Corturnix type) which had no vaccination program were used in this study.

They were experimented using completely randomized design and were divided into 6 treatments consisted of

4 replications with 27-31 heads each. The treatments were assigned as follows: Treatment 1 (T1) no vaccina-

tion and no Bj.grass, Treatment 2 (T2) vaccination and no Bj.grass, Treatment 3 (T3) vaccination and 3%

Bj.grass, Treatment 4 (T4) vaccination and 6% Bj.grass, Treatment 5 (T5) vaccination and 9% Bj.grass and

Treatment 6 (T6) vaccination and 10% Bj.grass juice (w/v). Vaccination program by 1) Newcastle disease +

Infectious Bronchitis and 2) Pox were given at 1 and 3 weeks. Approximately 25% of quails were bled for

determination of packed cell volume, gamma globulin levels and ND-HI titers. All male quails were put to

sleep at 6 weeks. The results showed weight gain in the 3rd week was different in treatments using Bj. grass

and treatments using control diet which body weight gain reduced when the level of Bj. grass increased

(p <0.05). During 4-6 weeks no difference in growth performance was found (p > 0.05). It was noted that not
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“Beijing grass” on growth performance, in quails
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°“√‡≈’È¬ß —µ«åªï°®—¥‡ªìπÕ“™’æ∑’Ë¡’°“√≈ß∑ÿπµË” ·≈–

 “¡“√∂§◊π∑ÿπ‰¥â„π‡«≈“ —Èπ°«à“°“√‡≈’È¬ß —µ«å™π‘¥Õ◊Ëπ ·µà

ªí≠À“∑’Ëæ∫‡ ¡Õ„π°“√º≈‘µ —µ«åªï° §◊Õ ‚√§∑’Ë‡°‘¥®“°°“√

µ‘¥‡™◊ÈÕ ‚¥¬‡©æ“–®“°‡™◊ÈÕ‰«√—  ´÷Ëß‰¡à¡’¬“‡©æ“–∑’Ë„™â√—°…“

more than 6% Bj. grass could be used in quail diet without abnormal clinical signs. However, the more grass

showed the tendency of poor weight gain. There were no differences in packed cell volume or gamma IgG

level and ND-HI titers did not reach protection level. For carcass characteristics, Bj. grass 3% in diet gave the

best carcass characteristics. (p < 0.05) In addition there was a dose-related reduction of abdominal fat (P=0.001).

Key words: Beijing grass, Murdannia loriformis, Japanese quail, growth performance,
        immunomodulator, carcass characteristic
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À≠â“ªí°°‘Ëß (Murdannia loriformis) ‡ªìπ ¡ÿπ‰æ√∑’Ë¡’°“√»÷°…“æ∫«à“¡’ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“„π°“√°√–µÿâπ°“√

 √â“ß¿Ÿ¡‘§ÿâ¡°—π‚√§·≈–µâ“π‡´≈≈å¡–‡√Áß ¥—ßπ—Èπ®÷ß‰¥â¡’°“√∑¥≈Õßπ”¡“„™â‡ªìπ à«πº ¡¢ÕßÕ“À“√‡≈’È¬ßπ°°√–∑“‚¥¬

¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“°“√‡®√‘≠‡µ‘∫‚µ ª√‘¡“≥Õ“À“√∑’Ë°‘π Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√ °“√°√–µÿâπ°“√ √â“ß¿Ÿ¡‘§ÿâ¡°—π

·∫∫∑’ËÕ“»—¬·Õπµ‘∫Õ¥’ ·≈–§ÿ≥¿“æ´“°„ππ°Õ“¬ÿ 0-6  —ª¥“Àå

‰¥â∑”°“√∑¥≈Õß„™âπ°°√–∑“æ—π∏ÿå≠’ËªÿÉπÕ“¬ÿ 1 «—π ´÷Ëß‰¡à¡’ª√–«—µ‘°“√∑”«—§´’π„¥Ê „πΩŸß¡“°àÕπ ®”π«π 708

µ—« ‚¥¬·∫àß‡ªìπ 6 °≈ÿà¡ ·µà≈–°≈ÿà¡¡’ 4 ´È”Ê ≈– 27-31 µ—« „™â·ºπ°“√∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥¥—ßπ’È §◊Õ °≈ÿà¡∑’Ë 1 ‰¡à

∑”«—§´’π·≈–„ÀâÕ“À“√ Ÿµ√§«∫§ÿ¡, °≈ÿà¡∑’Ë 2 ∑”«—§´’π·≈–„ÀâÕ“À“√ Ÿµ√§«∫§ÿ¡ °≈ÿà¡∑’Ë 3 „Àâ«—§´’π·≈–„ÀâÀ≠â“

ªí°°‘Ëßº ¡„πÕ“À“√ 3%, °≈ÿà¡∑’Ë 4 „Àâ«—§´’π·≈–„ÀâÀ≠â“ªí°°‘Ëßº ¡„πÕ“À“√ 6%, °≈ÿà¡∑’Ë 5 „Àâ«—§´’π·≈–„ÀâÀ≠â“

ªí°°‘Ëßº ¡„πÕ“À“√ 9% ·≈– °≈ÿà¡∑’Ë 6 „Àâ«—§´’π·≈–„ÀâπÈ”§—ÈπÀ≠â“ªí°°‘Ëß 10% (πÈ”Àπ—°/ª√‘¡“µ√) ‚ª√·°√¡«—§´’π

∑’Ë„Àâ¡’¥—ßπ’È §◊Õ „Àâ«—§´’πªÑÕß°—π‚√§π‘«§“ ‡´‘≈√à«¡°—∫À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ ‡¡◊ËÕπ°Õ“¬ÿ‰¥â 1  —ª¥“Àå ·≈–„Àâ

«—§´’πªÑÕß°—π‚√§Ωï¥“…‡¡◊ËÕπ°Õ“¬ÿ 3  —ª¥“Àå ·≈â«∑”°“√ ÿà¡‡®“–‡≈◊Õ¥π°ª√–¡“≥ 25% ¢Õß·µà≈–°≈ÿà¡‡æ◊ËÕ∑”°“√

µ√«®«—¥√–¥—∫‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ √–¥—∫·°¡¡à“Õ‘¡¡Ÿ‚π‚°≈∫ÿ≈‘π ·≈–√–¥—∫¿Ÿ¡‘§ÿâ¡µàÕ‚√§π‘«§“ ‡´‘≈ À≈—ß®“°π—Èπ

‰¥â∑”°“√»÷°…“§ÿ≥¿“æ´“°„ππ°‡æ»ºŸâÕ“¬ÿ 6  —ª¥“Àå º≈°“√»÷°…“æ∫«à“°“√„™âÀ≠â“ªí°°‘Ëß„π√–¥—∫µà“ßÊ „π√–¬– 3

 —ª¥“Àå·√° ∑”„Àâπ°¡’πÈ”Àπ—°·µ°µà“ß®“°°≈ÿà¡∑’Ë„™âÕ“À“√ Ÿµ√§«∫§ÿ¡ ·≈–πÈ”Àπ—°®–≈¥≈ßµ“¡ª√‘¡“≥À≠â“ªí°°‘Ëß∑’Ë

‡æ‘Ë¡¢÷Èπ (P<0.05) µàÕ¡“„π√–¬– 4-6  —ª¥“Àå  “¡“√∂„™âÀ≠â“ªí°°‘Ëß‡ªìπ à«πº ¡‰¥â„π√–¥—∫ Ÿß ÿ¥ 6% ‚¥¬‰¡à°àÕ„Àâ

‡°‘¥Õ“°“√º‘¥ª°µ‘ ·µà¡’·π«‚πâ¡πÈ”Àπ—°≈¥≈ß·µà®–‰¡à·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡ (P>0.05) πÕ°®“°π’È‰¡àæ∫§«“¡·µ°µà“ß

¢Õß√–¥—∫‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ √–¥—∫·°¡¡à“Õ‘¡¡Ÿ‚π‚°≈∫ÿ≈‘π ·≈–°“√„™âÀ≠â“ªí°°‘Ëß‰¡à¡’º≈µàÕ√–¥—∫¿Ÿ¡‘§ÿâ¡°—π‚√§

π‘«§“ ‡´‘≈„π√–¥—∫∑’Ë “¡“√∂„Àâ§«“¡§ÿâ¡‚√§‰¥â  à«π§ÿ≥¿“æ´“°æ∫«à“°“√„™âÀ≠â“ªí°°‘Ëß„π√–¥—∫ 3% ®–∑”„Àâ —µ«å¡’

§ÿ≥¿“æ´“°¥’∑’Ë ÿ¥ ·≈–‡¡◊ËÕ„ÀâÀ≠â“ªí°°‘Ëßº ¡Õ“À“√„π‡ªÕ√å‡´Áπµå∑’Ë Ÿß¢÷Èπ∑”„Àâ‡ªÕ√å‡´Áπµåª√‘¡“≥‰¢¡—π„π™àÕß∑âÕß≈¥≈ß

Õ¬à“ß‡ÀÁπ‰¥â™—¥ (P=0.001)

‚√§„π —µ«å ·≈–∫“ß‚√§Õ“®∑”„Àâ‡°‘¥‡π◊ÈÕßÕ°À√◊ÕÕ“®®–∑”

„Àâ‡°‘¥°“√°¥√–∫∫°“√ √â“ß¿Ÿ¡‘§ÿâ¡°—π‚√§µ“¡¡“ πÕ°®“°π’È

 —µ«åªï°¬—ß¡’§«“¡‰«µàÕ°“√‰¥â√—∫ “√æ‘…®“°‡™◊ÈÕ√“∑’Ëªπ‡ªóôÕπ

„πÕ“À“√ —µ«å ´÷Ëßπ—∫«—π®–‡ªìπªí≠À“∑’Ë ”§—≠¡“°¢÷Èπ ¥—ßπ—Èπ
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®÷ß¡’°“√æ¬“¬“¡À“∑“ß∑’Ë®–∑”„Àâ —µ«å¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ

¥’„π¢≥–∑’Ë¡’§«“¡·¢Áß·√ß∑π∑“πµàÕ‚√§ ·≈–°“√„™â ¡ÿπ‰æ√

°Á‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ë§«√®–¡’°“√∑¥≈Õßπ”¡“„™â‡π◊ËÕß®“°

 “¡“√∂º≈‘µ‰¥â‡Õß„πª√–‡∑» ·≈–‡ªìπ·π«∑“ß≈¥°“√„™â

¬“´÷Ëß°àÕ„Àâ‡°‘¥¿“«–°“√¥◊ÈÕ¬“·≈– “√µ°§â“ß„πº≈‘µ¿—≥±å —µ«å

À≠â“ªí°°‘Ëß (Beijing grass: Bj. Grass) À√◊ÕÀ≠â“

‡∑«¥“ ¡’™◊ËÕ‡ªìπ¿“…“®’π«à“‡≈âß®◊Õ‡™à“ ¡’™◊ËÕ¿“…“Õ—ß°ƒ…«à“

Angel Grass ¡’™◊ËÕ«‘∑¬“»“ µ√å«à“ Murdannia loriformis
(Hassk.) Rolla Rao et Kammathy Õ¬Ÿà„π«ß»å Commeli-

naceae ®—¥‡ªìπæ◊™„∫‡≈’È¬ß‡¥’Ë¬« ≈—°…≥–¿“¬πÕ°§≈â“¬°—∫

À≠â“¡“‡≈‡´’¬·µà¡’¢π“¥≈”µâπ·≈–„∫„À≠à°«à“ À≠â“ªí°°‘Ëß

¡’µâπ Ÿßª√–¡“≥ 7-10 ´¡. ≈—°…≥–„∫∑’Ë‚§π°«â“ßª√–¡“≥

1 ́ ¡. ¥Õ°ÕÕ°‡ªìπ™àÕ∑’Ë¬Õ¥ √«¡°—π‡ªìπ°√–®ÿ°·πàπ °≈’∫

¥Õ° ’øÑ“À√◊Õ¡à«ßÕàÕπ (Figure 1) À≠â“π’È¡’∂‘Ëπ°”‡π‘¥„π

ª√–‡∑»®’π·∂∫‡¡◊Õß ‘∫ Õßªíππ“ ¡’°“√π”‡¢â“ ·≈–ª≈Ÿ°‰¥â

∑—Ë«‰ª „πª√–‡∑»‰∑¬ ‡ªìπæ◊™∑’Ë™Õ∫¥‘π√à«πÀ√◊Õ¥‘πªπ∑√“¬

ßÕ°ß“¡„π∑’Ë¡’·¥¥√”‰√‰¡àµâÕß°“√πÈ”¡“° «‘∏’°“√ª≈Ÿ°„Àâπ”

µâπ‡≈Á°∑’Ë¡’√“° (‰À≈) ¡“ª≈Ÿ°  ‰¡àπ‘¬¡ª≈Ÿ°¥â«¬‡¡≈Á¥

À≠â“ªí°°‘Ëß‡ªìπæ◊™∑’Ëª≈Ÿ°ßà“¬  “¡“√∂ª≈Ÿ°‡ªìπæ◊™§≈ÿ¡¥‘π

„µâµâπ‰¡â„À≠à ª≈Ÿ°„π°√–∫–À√◊Õ°√–∂“ß À√◊Õª≈Ÿ°„µâ√â“π

º—° «π§√—«∑’Ë¡’·¥¥ àÕß∂÷ß∫â“ß „π√–¬–‡«≈“ª√–¡“≥ 10-20

ªï ∑’Ëºà“π¡“ ‰¥â¡’°“√π”À≠â“ªí°°‘Ëß¡“„™âÕ¬à“ß·æ√àÀ≈“¬‚¥¬

π”¡“„™â√—°…“‚√§„π§π ‡™àπ ™à«¬√—°…“ºŸâªÉ«¬‚√§¡–‡√Áß ·≈–

„™â√—°…“‚√§Õ◊ËπÊ‰¥âº≈ ‡™àπ ‚√§‡ âπ‡≈◊Õ¥À—«„®µ’∫ ‚√§‡∫“

À«“π ·≈–‚√§§«“¡¥—π‚≈À‘µ Ÿß («’≥“, 2542; ‡®◊Õ, 2543)

°“√»÷°…“¥â“π‡¿ —™‡«∑·≈–Õß§åª√–°Õ∫∑“ß‡§¡’‡∫◊ÈÕßµâπ

¢ÕßÀ≠â“ªí°°‘Ëßæ∫«à“¡’ “√°≈ÿà¡§“√å‚∫‰Œ‡¥√µ °√¥Õ–¡‘‚π

°≈—¬‚§‰´¥å ø≈“‚«πÕ¬¥å·≈–¡’·§≈‡´’¬¡ÕÕ°´“‡≈µ ‡°≈◊Õ

Õπ‘π∑√’¬å¢Õß‚´‡¥’¬¡·≈–‚ªµ— ‡´’¬¡ª√–¡“≥ 0.1% («’≥“,

2542) °“√»÷°…“ƒ∑∏‘Ï∑“ß™’«¿“æ„πÀ≈Õ¥∑¥≈Õß·≈–„π

 —µ«å∑¥≈Õßæ∫«à“ “√ °—¥™π‘¥‰°≈‚§ øîß‚°≈‘ªî¥ÕÕ°ƒ∑∏‘Ï cy-

totoxic µàÕ‡´≈≈å¡–‡√Áß‰¥âÀ≈“¬™π‘¥ (Jiratchariyakul et
al., 2541)   “√ °—¥À¬“∫„πµ—«∑”≈–≈“¬À≈“¬™π‘¥  “¡“√∂

ÕÕ°ƒ∑∏‘Ï antimutagen (Vinitketkumnuen et al., 1996
and Intiyot et al., 2002)  antioxidant  (Wirachwong

et al., 2000), toxin binder («‘√‘¬“ ·≈–§≥–, 2537 ; ∏’√–

·≈–§≥–, 2541 ·≈– ‡¬“«‡√»·≈–§≥–, 2542) ·≈–

°√–µÿâπ°“√ √â“ß¿Ÿ¡‘§ÿâ¡°—π‚√§ (Punturee et al., 2000)  à«π
°“√∑¥ Õ∫§«“¡‡ªìπæ‘…·∫∫‡√◊ÈÕ√—ß ‰¡àæ∫§«“¡º‘¥ª°µ‘

®“°°“√„ÀâπÈ”§—ÈπÀ≠â“ªí°°‘Ëß ¥„πÀπŸ ¢π“¥ 5 ‡∑à“¢Õß

¢π“¥∑’Ë„Àâ„π§π ‡ªìπ‡«≈“ 3 ‡¥◊Õπ (æ‘¡≈«√√≥ ·≈–§≥–,

2534) Õ¬à“ß‰√°Áµ“¡ ¬—ß‰¡à¡’°“√»÷°…“°“√π”À≠â“ªí°°‘Ëß¡“

„™â„π°“√‡≈’È¬ß —µ«å¡“°àÕπ ®“°§ÿ≥ ¡∫—µ‘µà“ßÊ ∑’Ë°≈à“«¡“

·≈â«®–‡ÀÁπ«à“À≠â“ªí°°‘Ëß¡’§ÿ≥ ¡∫—µ‘„π°“√°√–µÿâπ√–∫∫¿Ÿ¡‘

µâ“π∑“π‚√§¢Õß√à“ß°“¬®÷ß∑”„Àâ “¡“√∂π”¡“„™â„π°“√

√—°…“‚√§‰¥âÀ≈“¬™π‘¥ ¥—ßπ—Èπ®÷ßπà“®–¡’§«“¡‡ªìπ‰ª‰¥â∑’Ë®–

π”¡“„™âª√–‚¬™πå„π°“√‡≈’È¬ß —µ«åªï°‡æ◊ËÕ°√–µÿâπ√–∫∫°“√

 √â“ß¿Ÿ¡‘§ÿâ¡°—π‚√§∑”„Àâª√– ‘∑∏‘¿“æ°“√∑”«—§´’π·≈–§«“¡

µâ“π∑“π‚√§¥’¢÷Èπ °“√»÷°…“§√—Èßπ’È®÷ß‡≈◊Õ°„™âπ°°√–∑“‡ªìπ

µ—«·∑π¢Õß —µ«åªï°‡π◊ËÕß®“°«ß®√™’«‘µ —Èπ ·≈–‡æ◊ËÕª√–‡¡‘π

§«“¡‡ªìπ‰ª‰¥â„π°“√π”¡“„™â„π —µ«åªï°∑’Ë‡ªìπ —µ«å‡»√…∞°‘®

™π‘¥Õ◊ËπÊ

Figure 1. Beijing grass (Murdannia loriformis)

A = A clump of Bj.grass

B = A flower of Bj.grass

A

B
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«—µ∂ÿª√– ß§å¢Õß°“√»÷°…“§√—Èßπ’È‡æ◊ËÕ»÷°…“º≈°“√

π”À≠â“ªí°°‘Ëßº ¡„πÕ“À“√‡≈’È¬ßπ°°√–∑“„π√–¬–°“√‡®√‘≠

‡µ‘∫‚µ (π°Õ“¬ÿ 0-6  —ª¥“Àå) ‚¥¬»÷°…“Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ

ª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√  °“√µÕ∫ πÕßµàÕ°“√ √â“ß¿Ÿ¡‘§ÿâ¡

°—π‚√§ (humoral immunity) ·≈–§ÿ≥¿“æ´“°¢Õßπ°°√–∑“

 Õÿª°√≥å·≈–«‘∏’°“√

 —µ«å∑¥≈Õß

„™âπ°°√–∑“∑¥≈Õßæ—π∏ÿå≠’ËªÿÉπÕ“¬ÿ 1 «—π §≈–‡æ»

µ√«®‰¡àæ∫Õ“°“√∑’Ëº‘¥ª°µ‘ (symptomatically disease-

free) ®“°ø“√å¡‡Õ°™π∑’Ë‰¡à‡§¬∑”«—§´’πªÑÕß°—π‚√§„¥Ê ¡“

°àÕπ ®”π«π 708 µ—« °√ß‡≈’È¬ß¥—¥·ª≈ß®“°°√ß‰°à ¢π“¥

°«â“ß x ¬“« x  Ÿß   90 x 120 x 40 ´¡. ´âÕπ°—π 4 ™—Èπ

™—Èπ∫π ÿ¥ Ÿß®“°æ◊Èπ 200 ´¡. ‡≈’È¬ßπ°°√ß≈– 30 µ—« „™â

À≈Õ¥‰ø¢π“¥ 100 «—µµå ‡ªî¥°°≈Ÿ°π°„π√–¬– 2  —ª¥“Àå

·√°

·ºπ°“√∑¥≈Õß

„™â·ºπ°“√∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥  (completely

randomized design) ·∫àß‡ªìπ 6 °≈ÿà¡Ê ≈– 4 ´È”Ê ≈–

27-31 µ—« ¥—ßπ’È§◊Õ

°≈ÿà¡ 1 ‰¡à‰¥â√—∫À≠â“ªí°°‘Ëß (Õ“À“√ Ÿµ√§«∫§ÿ¡)

·≈–‰¡à„Àâ«—§´’π ®”π«π 119 µ—«

°≈ÿà¡ 2 ‰¡à‰¥â√—∫À≠â“ªí°°‘Ëß (Õ“À“√ Ÿµ√§«∫§ÿ¡)

·≈–„Àâ«—§´’π ®”π«π 117 µ—«

°≈ÿà¡ 3 ‰¥â√—∫À≠â“ªí°°‘Ëß 3% º ¡Õ“À“√·≈–„Àâ

«—§´’π ®”π«π 121 µ—«

°≈ÿà¡ 4 ‰¥â√—∫À≠â“ªí°°‘Ëß 6% º ¡Õ“À“√·≈–„Àâ

«—§´’π ®”π«π 121 µ—«

°≈ÿà¡ 5 ‰¥â√—∫À≠â“ªí°°‘Ëß 6% º ¡Õ“À“√·≈–„Àâ

«—§´’π ®”π«π 114 µ—«

°≈ÿà¡ 6 ‰¥â√—∫Õ“À“√ Ÿµ√§«∫§ÿ¡·≈–πÈ”§—ÈπÀ≠â“

ªí°°‘Ëß §«“¡‡¢â¡¢âπ 10% (w/v) ·≈–„Àâ

«—§´’π ®”π«π 116 µ—«

Õ“À“√∑¥≈Õß

Õ“À“√∑¥≈Õßª√–°Õ∫¥â«¬ Õ“À“√ Ÿµ√§«∫§ÿ¡ (‡¬“«-

¡“≈¬å, 2544) Õ“À“√ Ÿµ√À≠â“ªí°°‘Ëßµ“°·Àâß∫¥ √–¥—∫ 3%,

6%, ·≈– 9% ·≈– Ÿµ√§«∫§ÿ¡ + πÈ”§—ÈπÀ≠â“ªí°°‘Ëß §«“¡

‡¢â¡¢âπ 10 % (w/v) ‚¥¬‡µ√’¬¡À≠â“ªí°°‘Ëßµ“°·Àâß∫¥¥—ßπ’È

§◊Õ π”À≠â“ªí°°‘Ëß∑—Èßµâπ¡“≈â“ß ∑‘Èß„Àâ –‡¥Á¥πÈ”º÷Ëß„Àâ·Àâß

·≈â«π”¡“™—ËßπÈ”Àπ—° °àÕππ”‰ªÕ∫„πµŸâÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 550C

®π°√–∑—ËßπÈ”Àπ—°§ß∑’Ë (ª√–¡“≥ 2 «—π) ·≈â«π”‰ª∫¥¥â«¬

µ–·°√ß≈–‡Õ’¬¥¢π“¥ 25 mesh  à«ππÈ”§—ÈπÀ≠â“ªí°°‘Ëß

‡µ√’¬¡‚¥¬„™âÀ≠â“ ¥º ¡πÈ”ªíòπ§«“¡‡¢â¡¢âπ 10% (w/v) ·≈â«

°√Õß „Àâ«—πµàÕ«—π «—π≈– 1 §√—Èß ‚¥¬‰¡à®”°—¥ª√‘¡“≥

 Ÿµ√Õ“À“√∑’Ë„™â„π°“√∑¥≈Õß‰¥â· ¥ß„π Table 1

·≈– 2 ‚¥¬°“√ª√–°Õ∫ Ÿµ√Õ“À“√ §”π«≥„Àâ¡’‡ªÕ√å‡´Áπµå

‚ª√µ’π·≈–æ≈—ßß“π„™âª√–‚¬™πå‰¥âµ“¡§«“¡µâÕß°“√¢Õß

π°°√–∑“  ·≈–„™â§à“‚¥¬ª√–¡“≥®“°§à“‡©≈’Ë¬¢ÕßÕß§å

ª√–°Õ∫∑“ß‚¿™π–¢ÕßÀ≠â“ªí°°‘ËßÕ“¬ÿ 2, 3 ·≈– 4 ‡¥◊Õπ

´÷Ëßª√–°Õ∫¥â«¬ «—µ∂ÿ·Àâß 92.4% ‚ª√µ’π 16.00% ‰¢¡—π

2.0%  ‡¬◊ËÕ„¬ 20%  NFE 26.0%  ·≈–‡∂â“ 26.0%

(®ÿ±“√—µπå·≈–»ÿ¿™—¬, 2545) ‡ªìπ∞“π„π°“√ª√—∫ª√‘¡“≥

‚¿™π–„π Ÿµ√Õ“À“√ ·≈–„Àâπ°°√–∑“‰¥â√—∫πÈ”·≈–Õ“À“√

µ≈Õ¥‡«≈“ ∑”°“√∑¥≈Õß‡≈’È¬ßπ°®π°√–∑—ËßÕ“¬ÿ 6  —ª¥“Àå

‚ª√·°√¡«—§ ’́π

Õ“¬ÿ 1  —ª¥“Àå  „Àâ«—§´’ππ‘«§“ ‡´‘≈™π‘¥‡™◊ÈÕ‡ªìπ

(B1 strain) + IB (strain Massachusetts) „Àâ‚¥¬«‘∏’À¬Õ¥

®¡Ÿ°À√◊Õµ“ µ“¡¢π“¥∑’Ë·π–π”‚¥¬∫√‘…—∑ºŸâº≈‘µ  (¢π“¥

‡™àπ‡¥’¬«°—∫∑’Ë„Àâ„π‰°à)

Õ“¬ÿ 3  —ª¥“Àå „Àâ«—§ ’́πΩï¥“… (Pigeon Pox)

°“√µ√«®À“§à“‡≈◊Õ¥·≈–°“√«—¥¿Ÿ¡‘§ÿâ¡°—π

∑”°“√‡®“–‡≈◊Õ¥®“°π°·µà≈–°≈ÿà¡Ê ≈– 4 ´È”Ê ≈–

4-9 µ—« ( à«π„À≠à 8 µ—«µàÕ´È”) ‡æ◊ËÕµ√«®À“§à“‡¡Á¥‡≈◊Õ¥

·¥ßÕ—¥·πàπ (packed cell volume; PCV) ‡¡◊ËÕπ°Õ“¬ÿ‰¥â

1 «—π ·≈– 3  —ª¥“Àå ·≈–µ√«®À“√–¥—∫¿Ÿ¡‘§ÿâ¡°—πµàÕ‚√§

π‘«§“ ‡´‘≈ ¥â«¬«‘∏’ Haemagglutination Inhibition (HI

test) (CEC, 1992) ‡¡◊ËÕπ°Õ“¬ÿ‰¥â 1 «—π 3  —ª¥“Àå ·≈–
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º≈°“√„™âÀ≠â“ªí°°‘Ëß„πÕ“À“√ —µ«åµàÕπ°°√–∑“

Õÿ…“ ‡™…∞“ππ∑å ·≈–§≥–

5  —ª¥“Àå ·≈–µ√«®«—¥ª√‘¡“≥·°¡¡à“‚°≈∫ÿ≈‘π‚¥¬π”´’√—Ë¡

∑’Ë‡µ√’¬¡‰¥â¡“‡®◊Õ®“ß¥â«¬ 0.9% NaCl ‡æ◊ËÕ‡æ‘Ë¡ª√‘¡“µ√‡ªìπ

5 ¡≈. ·≈â«µ°µ–°Õπ·Õπµ‘∫Õ¥’¥â«¬‡°≈◊Õ·Õ¡‚¡‡π’¬¡

´—≈‡øµ∑’Ë¡’§«“¡Õ‘Ë¡µ—« 50% (Warden and Giese, 1984)

π”‚ª√µ’π∑’Ë‰¥â‰ªºà“π O-(Diethylaminoethyl)-Sephacel

(DEAE-Sephacel) ‡æ◊ËÕ·¬°·°¡¡à“‚°≈∫ÿ≈‘πÕÕ°¡“ ®“°π—Èπ

®÷ßπ”‰ªÀ“ª√‘¡“≥‚¥¬«‘∏’°“√¢Õß Lowry ·≈–§≥– (1951)

°“√‡°Á∫¢âÕ¡Ÿ≈

∑”°“√∫—π∑÷°πÈ”Àπ—°µ—« ª√‘¡“≥Õ“À“√∑’Ë°‘π Õ—µ√“

Table 1.  Composition of quail diets during 0-3 weeks (% as fed basis)

   Ingredients Control Bj. grass 3% Bj. grass 6% Bj. grass 9%

Bj. grass    0.00     3.00    6.00   9.00
Ground corn 53.27 53.95 54.60 52.30
Soybean meal 33.98 33.00 32.05 31.58
Coarse rice bran 6.50 4.00 1.39 0.00
Fish meal 3.00 3.00 3.00 3.00
Dicalciumphosphate 1.00 0.87 0.70 0.60
Oyster shell 1.00 1.00 1.04 1.12
Vitamin1 0.25 0.25 0.25 0.25
Mineral2 0.25 0.25 0.25 0.25
Salt 0.30 0.30 0.30 0.30
D-L methionine 0.27 0.17 0.18 0.19
Lysine 0.18 0.21 0.24 0.27
Oil 0.00 0.00 0.00 1.14

Total 100.00 100.00 100.00 100.00

Cost per kilogram3 (baht) 13.06 25.71 32.24 36.24

Calculated nutritional components

Metabolizable Energy (Kcal/kg) 2,900 2,900 2,900 2,900

Nutritional From         From            From           From          From           From From          From

components                      calculation   analysis     calculation    analysis    calculation    analysis    calculation    analysis

Protein (%) 24.00 23.63 24.20 22.59 24.00 22.97 24.00 22.65
Fiber (%) 6.83 3.11 6.60 4.08 7.10 4.16 6.83 4.64
Calcium (%) 1.00 1.04 1.10 0.96 1.00 1.04 1.00 1.04
Available phosphorus (%) 0.47 0.58 0.50 0.62 0.46 0.57 0.47 0.56
Lysine (%) 1.56 1.60 1.56 1.56
Methionine (%) 0.58 0.60 0.58 0.58
Fat (%) 3.76 3.84 3.87 4.53
Ash (%) 5.69 6.61 6.93 7.29
Moisture (%) 10.78 10.53 10.52 10.25
Density4 (g/cm3) 0.61 0.57 0.55 0.52

1Vitamins (g/kg) : vitamin E 2.00; vitamin K 0.04; riboflavin 0.40; pantothenic acid 1.10; niacin 5.50; vitamin B12 1.90;

 choline chloride 254.90; biotin 0.20; folic acid 0.05; thiamin 0.18; pyridoxine 0.26
2Minerals (g/kg): magnesium oxide 85.92; manganese sulphate 17.54; zinc oxide 7.47; copper sulphate 3.13; potassium

 iodide 0.05
3Feed cost (b/kg): 1 = 6.00, 2 = 11.30, 3 = 3.60, 4 = 5.00, 5 = 5.85, 6 = 19.00, 7 = 6.80, 8 = 5.00, 9 = 100.00, 12 = 120.00,

 13= 50
4Density (D) = M (weight of Bj.grass)

                          V (volume of Bj.grass)
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Table 2. Compostion of quail diets during 4-6 weeks (% as fed basis)

   Ingredients   Control Bj. grass 3% Bj. grass 6% Bj. grass 9%

Bj. grass 0.00 3.00 6.00 9.00
Ground corn 63.22 63 64.54 65.15
Soybean meal 22.78 23.2 20.88 20
Coarse rice bran 8 4 2.74 0.01
Fish meal 3 3 3 3
Dicalciumphosphate 0.9 1.5 0.66 0.54
Oyster shell 0.86 1 0.89 0.98
Salt 0.3 0.3 0.3 0.3
Vitamin1 0.25 0.25 0.25 0.25
Mineral2 0.25 0.25 0.25 0.25
Lysine 0.22 0.22 0.27 0.3
D-L methionine 0.22 0.28 0.22 0.22

Total 100.00 100.00 100.00 100.00

Cost per kilogram3 (baht) 12.37 25.42 32.04 36.15

Calculated nutritional components

Metabolizable Energy (Kcal/kg)      3,100                              3,100                             3,100                            3,100

Nutritional From          From            From            From          From          From From           From

components                      calculation    analysis     calculation     analysis    calculation   analysis    calculation    analysis

Protein (%) 20.0 18.11 20.00 18.41 19.50 18.54 19.50 18.22
Fiber (%) 5.33 4.08 5.61 3.95 5.73 4.33 5.46 4.02
Calcium (%) 0.90 0.81 1.18 0.98 0.90 0.79 0.90 0.84
Available phosphorus (%) 0.46 0.57 0.50 0.61 0.44 0.52 0.44 0.46
Lysine (%) 1.30 1.30 1.29 1.29
Methionine (%) 0.62 0.67 0.58 0.58
Fat (%) 4.60 4.53 4.24 4.33
Ash (%) 5.73 6.34 6.11 6.34
Moisture (%) 10.66 10.63 10.62 10.60
Density4 (g/cm3) 0.58 0.55 0.52 0.49

1Vitamins (g/kg) : vitamin E 2.00; vitamin K 0.04; riboflavin 0.40; pantothenic acid 1.10; niacin 5.50; vitamin B12 1.90;

 choline chloride 254.90; biotin 0.20; folic acid 0.05; thiamin 0.18; pyridoxine 0.26
2Minerals (g/kg): magnesium oxide 85.92; manganese sulphate 17.54; zinc oxide 7.47; copper sulphate 3.13; potassium

 iodide 0.05
3Feed cost (b/kg): 1 = 6.00, 2 = 11.30, 3 = 3.60, 4 = 5.00, 5 = 5.85, 6 = 19.00, 7 = 6.80, 8 = 5.00, 9 = 100.00, 12 = 120.00,

 13= 50
4Density (D) =  M (weight of Bj.grass)

           V (volume of Bj.grass)

°“√µ“¬ ¢Õßπ°°√–∑“∑ÿ°°≈ÿà¡∑ÿ° —ª¥“Àå‡æ◊ËÕπ”‰ª§”π«≥

ª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√ (FCR) ¢Õßπ°°√–∑“√–¬–‡®√‘≠

‡µ‘∫‚µ‡¡◊ËÕÕ“¬ÿ 3 ·≈– 6  —ª¥“Àå æ√âÕ¡∑—Èß«—¥§à“‡©≈’Ë¬‡¡Á¥

‡≈◊Õ¥·¥ßÕ—¥·πàπ·≈–√–¥—∫¿Ÿ¡‘§ÿâ¡°—π‚√§  [§à“‡©≈’Ë¬√–¥—∫

HI µàÕ‚√§π‘«§“ ‡´‘≈ (ND-HI titers) ·≈–ª√‘¡“≥·°¡¡à“-

‚°≈∫ÿ≈‘π®“°°“√√«¡ ’́√—Ë¡π°„π°≈ÿà¡ (pooled serum)]  ·≈–

»÷°…“§ÿ≥¿“æ´“°¢Õßπ°°√–∑“‡æ»ºŸâ∑’ËÕ“¬ÿ 45 «—π ‚¥¬

√“¬ß“ππÈ”Àπ—° à«πª√–°Õ∫¢Õß´“°∑ÿ°™‘Èπ à«π§‘¥‡ªìπ

‡ªÕ√å‡´Áπµå¢ÕßπÈ”Àπ—°π°¡’™’«‘µ  à«ππ°°√–∑“‡æ»‡¡’¬®–

∂Ÿ°π”‰ª„™â∑¥≈ÕßµàÕ„π°“√»÷°…“‡√◊ËÕß°“√„Àâ‰¢à



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 (©∫—∫æ‘‡»… 2) 2548 :  ¡ÿπ‰æ√‰∑¬ 603
º≈°“√„™âÀ≠â“ªí°°‘Ëß„πÕ“À“√ —µ«åµàÕπ°°√–∑“

Õÿ…“ ‡™…∞“ππ∑å ·≈–§≥–

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘

«‘‡§√“–Àåº≈ ‚¥¬ analysis of variance ·≈–‡ª√’¬∫

‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬‚¥¬  Duncan’s  New

Multiple Range Test

º≈°“√∑¥≈Õß

≈Ÿ°π°°√–∑“Õ“¬ÿ 1 «—π∑’Ëπ”¡“»÷°…“π—Èπ  “¡“√∂·¬°

¢π“¥‰¥â‡ªìπ 3 °≈ÿà¡ §◊Õ „À≠à °≈“ß ·≈– ‡≈Á° ´÷Ëß‰¥âπ”

¡“®—¥‡¢â“°≈ÿà¡∑¥≈Õß‚¥¬‡≈◊Õ°¢π“¥µà“ßÊ „π®”π«π∑’Ë‡∑à“°—π

¡’π°°√–∑“´÷Ëßµ“¬„π 2-3 «—π·√°¢Õß°“√∑¥≈Õß ‡π◊ËÕß®“°

‡ªìπ√–¬–ª√—∫µ—«°—∫°“√„ÀâÕ“À“√·≈–πÈ” ∑’¡ºŸâ«‘®—¬®÷ß‰¥âµ—¥

®”π«ππ°∑’Ëµ“¬ÕÕ°  ‡æ◊ËÕ„Àâ°“√·ª≈º≈¢âÕ¡Ÿ≈¡’§«“¡º‘¥

æ≈“¥πâÕ¬≈ß ®÷ß∑”„Àâ®”π«ππ°∑’Ë„™â»÷°…“„π·µà≈–°≈ÿà¡¡’

Table 3. Feed intake, body weight gain, feed conversion rate and cost of feed of quails fed diets

containing Bj. grass (age 0-3 wks)1

No. of Initial Feed intake Body weight Cost

       Treatment quails Weight (g) (g/bird) gain FCR  (b/ bird)

(birds) (g/bird)

1 (control) 119 228.34 ±   1.9 72.27a   ± 1.4 3.16 ± 0.1 2.98
2 (control diet + vac.) 117 225.30 ± 16.0 73.09a   ± 0.3 3.08 ± 0.2 2.94
3 (Bj. grass 3% + vac.) 121 average 236.91 ± 13.8 70.68ab ± 2.3 3.35 ± 0.2 6.09
4 (Bj. grass 6% + vac.) 121   10 g 245.02 ± 14.0 68.53bc ± 1.5 3.57 ± 0.2 7.90
5 (Bj. grass 9% + vac.) 114 216.82 ± 20.8 66.31c   ± 3.2 3.28 ± 0.4 7.86
6 (control diet + 116 240.54 ± 29.0 72.02a   ± 1.7 3.34 ± 0.4 3.14
   Bj.grass juice + vac.)

1Means within each column not sharing a common superscript are significantly different (p<0.05)

Table 4. Feed intake, body weight gain and feed conversion rate of quails fed diets containing

Bj. grass (age 4-6 wks)

No. of Initial Feed intake Body weight Cost

       Treatment quails Weight (g) (g/bird) gain FCR  (b/ bird)

(birds) (g/bird)

1 (control) 117 82.27 ± 1.38 252.76 ± 22.4 59.23  ±  4.3 4.27 ± 0.4 3.13
2 (control diet + vac.) 115 83.09 ± 0.27 241.91 ± 17.2 59.81 ±   3.9 4.04 ± 0.1 2.99
3 (Bj. grass 3% + vac.) 117 80.68 ± 2.63 253.45 ± 11.7 61.95 ±   5.1 4.11 ± 0.3 6.44
4 (Bj. grass 6% + vac.) 116 78.63 ± 1.48 244.54 ± 10.2 58.60 ±   6.0 4.20 ± 0.4 7.84
5 (Bj. grass 9% + vac.) 112 76.31 ± 3.17 245.94 ± 10.3 53.15 ± 14.8 5.00 ± 1.6 8.89
6 (control diet + 115 82.02 ± 1.72 235.97 ± 13.7 57.19 ±   5.7 4.15 ± 0.3 2.92
   Bj.grass juice + vac. )

§«“¡·µ°µà“ß°—π∫â“ß‡≈Á°πâÕ¬ º≈°“√»÷°…“ ¡√√∂π–„ππ°

√–¬–‡®√‘≠‡µ‘∫‚µ‚¥¬„™âÕ“À“√ Ÿµ√∑’Ë 1 (√–¬–Õ“¬ÿ·√°‡°‘¥-

3  —ª¥“Àå) ‰¥â· ¥ß‰«â„π Table 3  ·≈–Õ“À“√ Ÿµ√∑’Ë 2

(√–¬– 3-6  —ª¥“Àå) ‰¥â· ¥ß„π Table 4 ´÷Ëßæ∫«à“„π√–¬–

3  —ª¥“Àå·√° °≈ÿà¡∑’Ë„ÀâÕ“À“√ Ÿµ√§«∫§ÿ¡§◊Õ °≈ÿà¡∑’Ë 1, 2

·≈– 6 ¡’πÈ”Àπ—°µ—«¥’∑’Ë ÿ¥ ·≈–¡’§à“‰¡à·µ°µà“ß®“°°≈ÿà¡∑’Ë

„ÀâÕ“À“√ Ÿµ√∑’Ë¡’À≠â“ªí°°‘Ëß„π√–¥—∫ 3% (P > 0.05) ·µà¡’

§à“ Ÿß°«à“°≈ÿà¡∑’Ë„ÀâÕ“À“√ Ÿµ√∑’Ë¡’À≠â“ªí°°‘Ëß„π√–¥—∫ 6% ·≈–

9% (P < 0.05) ́ ÷Ëß∑—Èß 2 °≈ÿà¡π’È¡’§à“‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘

(P > 0.05) „π‡√◊ËÕßª√‘¡“≥Õ“À“√∑’Ë°‘π·≈–ª√– ‘∑∏‘¿“æ°“√

„™âÕ“À“√ (P > 0.05)  à«π„π√–¬– 4-6  —ª¥“Àåπ—Èπ π°„π

°≈ÿà¡µà“ßÊ ¡’§ÿ≥≈—°…≥–µà“ßÊ ‰¡à·µ°µà“ß°—π (P > 0.05)

·≈–‡¡◊ËÕæ‘®“√≥“®“°§à“ uniformity (Table 5) ‰¡àæ∫«à“¡’

§«“¡·µ°µà“ß∑“ß ∂‘µ‘ (P > 0.05)  à«πÕ—µ√“°“√µ“¬„π√–¬–
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Table 5. Uniformity of quails at 2nd week and 4th week

              % uniformity (birds)

     2nd week       4th week

1 (control) 63.33 ±   4.17 (119) 79.88 ±   6.9 (116)
2 (control diet + vac.) 56.9   ±   1.4 (117) 72.80 ±   3.6 (113)
3 (Bj. grass 3% + vac.) 45.9   ± 12.5 (121) 69.43 ±   6.7 (114)
4 (Bj. grass 6% + vac.) 53.93 ±   4.8 (119) 66.80 ±   9.9 (115)
5 (Bj. grass 9% + vac.) 54.88 ± 17.6 (114) 65.55 ± 19.5 (111)
6 (control diet + 57.25 ± 14.0 (116) 74.70 ±   9.7 (114)
   Bj.grass juice + vac. )

Uniformity was calculated from [100-CV] of weight of live bird (%)

      CV = Coefficient of Variation =   Standard of Deviation (SD)

              Mean (X)

Treatment

6  —ª¥“Àå∑’Ë∑¥≈Õß‰¥â· ¥ß„π Table 6 ́ ÷Ëßæ∫Õ¬Ÿà„π√–À«à“ß

1.7%-5.8% ‚¥¬°≈ÿà¡∑’Ë¡’Õ—µ√“°“√µ“¬µË”∑’Ë ÿ¥§◊Õ°≈ÿà¡∑’Ë‡≈’È¬ß

¥â«¬Õ“À“√ Ÿµ√§«∫§ÿ¡ + πÈ”À≠â“ªí°°‘Ëß ·≈–°≈ÿà¡∑’Ë¡’Õ—µ√“

°“√µ“¬ Ÿß∑’Ë ÿ¥§◊Õ °≈ÿà¡∑’Ë‡≈’È¬ß¥â«¬À≠â“ªí°°‘Ëß 3%  à«π

„À≠àπ°∑’Ëµ“¬æ∫«à“‡ªìππ°„π°≈ÿà¡∑’Ë¡’πÈ”Àπ—°·√°‡°‘¥µË” ·≈–

ª√–¡“≥ 50% ¢Õßπ°∑’Ëµ“¬ µ“¬„π —ª¥“Àå·√°¢Õß°“√

∑¥≈Õß

°“√µ√«®«—¥§à“‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ‰¥â ÿà¡®“°π°Õ“¬ÿ

1 «—π‡æ’¬ß 24 µ—« ‡π◊ËÕß®“°‡®“–‰¥â‡≈◊Õ¥ª√‘¡“≥πâÕ¬ ‡¡◊ËÕ

 —ª¥“Àå∑’Ë 3 æ∫«à“ π°∑ÿ°°≈ÿà¡¡’§à“‡©≈’Ë¬‡æ‘Ë¡¢÷Èπ ·≈–·µà≈–

°≈ÿà¡¡’§à“„°≈â‡§’¬ß°—π Õ¬Ÿà„π√–À«à“ß 35.1%-38.5% (Table

7)

°“√»÷°…“°“√µÕ∫ πÕßµàÕ°“√ √â“ß¿Ÿ¡‘§ÿâ¡°—π‚√§

∑”°“√µ√«® 2 «‘∏’ §◊Õ „™â ND-HI titers «—¥°“√µÕ∫

Table 6. Mortality rate and number of quails left at the end of the experiment (after 6th week)

              No. of quails               No of        No. of quails left

         dead quails

At the At the end (% mortality Male Female

beginning (birds) (birds)  rate) (birds) (birds)

1 (control) 119 116 3 (2.5%) 75 41
2 (control diet + vac.) 117 113 4 (3.4%) 62 51
3 (Bj. grass 3% + vac.) 121 114 7 (5.8%) 62 52
4 (Bj. grass 6% + vac.) 121 115 6 (5.0%) 74 41
5 (Bj. grass 9% + vac.) 114 111 3 (2.6%) 53 58
6 (control diet + Bj.grass juice + vac.) 116 114 2 (1.7%) 58 56

Treatment

 πÕßµàÕ°“√∑”«—§´’πªÑÕß°—π‚√§π‘«§“ ‡´‘≈ ·≈–„™âª√‘¡“≥

·°¡¡à“‚°≈∫ÿ≈‘π‡ªìπµ—«™’È«—¥ º≈®“°°“√ ÿà¡µ√«®À“ ND-HI

titers ¢Õßπ°·µà≈–°≈ÿà¡π—Èπ (Table 8) æ∫«à“ °àÕπ‡√‘Ë¡

°“√∑¥≈Õßµ√«®‰¡àæ∫ titer À≈—ß®“°∑”«—§´’ππ‘«§“ ‡´‘≈

‡¡◊ËÕπ°Õ“¬ÿ 1  —ª¥“Àå ·≈–µ√«® ND-HI titers ‡¡◊ËÕπ°Õ“¬ÿ

3  —ª¥“Àå (2  —ª¥“ÀåÀ≈—ß∑”«—§´’π) æ∫ ND-HI titers µàÕ

‚√§π‘«§“ ‡´‘≈„π√–¥—∫ <21-23  ´÷Ëßæ∫µ—«∑’Ë„Àâ titer „π

√–¥—∫∑’Ëµ√«®«—¥‰¥â‡æ’¬ß 1-2 µ—«µàÕ°≈ÿà¡ ·≈–‰¥â§à“‡©≈’Ë¬

„°≈â‡§’¬ß°—π  À≈—ß®“°π—Èπ„Àâ«—§´’πªÑÕß°—π‚√§Ωï¥“…‡¡◊ËÕπ°

Õ“¬ÿ 3  —ª¥“Àå·≈â«‡®“–‡≈◊Õ¥µ√«®Õ’°§√—Èß‡¡◊ËÕπ°Õ“¬ÿ 5

 —ª¥“Àå æ∫«à“§à“ ND-HI titers ≈¥≈ß„°≈â‡§’¬ß°—∫√–¥—∫

°àÕπ∑’Ë®–∑”«—§´’π  à«π√–¥—∫·°¡¡à“‚°≈∫ÿ≈‘π„ππ°Õ“¬ÿ 1 «—π

„°≈â‡§’¬ß°—∫„ππ°Õ“¬ÿ 3  —ª¥“Àå ´÷Ëß„Àâº≈„°≈â‡§’¬ß°—∫°“√

µ√«® ND-HI titers √–¥—∫¢Õß·°¡¡à“‚°≈∫ÿ≈‘π¡’·π«‚πâ¡
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Table 7. Packed cell volume (PCV) of quails

PCV of 1 d quails       PCV of 3 wk quails

      (%) (birds)          (%) (birds)

1 (control) 34.4 ± 4.0 (24) 37.0 ± 2.0 (26)
2 (control diet + vac.) 34.4 ± 4.0 (24) 35.1 ± 2.3 (31)
3 (Bj. grass 3% + vac.) 34.4 ± 4.0 (24) 38.5 ± 0.4 (27)
4 (Bj. grass 6% + vac.) 34.4 ± 4.0 (24) 35.6 ± 0.5 (29)
5 (Bj. grass 9% + vac.) 34.4 ± 4.0 (24) 37.0 ± 1.5 (31)
6 (control diet + Bj.grass juice + vac.) 34.4 ± 4.0 (24) 36.9 ± 1.5 (30)

 Treatment

Table 8. Determination of humoral immunity of quails

          1 d quails              3 wk. quails             5 wk. quails

γγγγγ ND-HI γγγγγ ND-HI titers γγγγγ ND-HI titers
globulin  titers globulin (birds) globulin (birds)

(mg/ml) (birds) (mg/ml) (mg/ml)

1 (control) 69.4 71.1 0 (26) 96.9 0.07 log
2
 ± 0.37

(29)

2 (control diet + vac.) 69.4 0 60.4 0.13 log
2
 ± 0.43(31) 93.7 0

(200) (32)

3 (Bj. grass 3% + vac.) 69.4 76.3 0.18 log
2 
 ± 0.55 97.5 0.125 log

2 
± 0.55

(28) (32)

4 (Bj. grass 6% + vac.) 69.4 68.4 0.22 log
2
 ± 0.64 101.5 0.07 log

2
 ± 0.25

 (27) (32)

5 (Bj. grass 9% + vac.) 69.4 70.8 0.11 log
2
 ± 0.57 101 0 (32)

(28)

6 (control diet + Bj.grass juice + vac.) 69.4 66.4 0.10 log
2
 ± 0.54 102.2 0 (32)

(31)

ND-HI titers shown in log
2
 as geometric mean titers ±±±±± SD

Treatment

«à“®–‡æ‘Ë¡µ“¡‡ªÕ√å‡´ÁπµåÀ≠â“ªí°°‘Ëß∑’Ë‡æ‘Ë¡¢÷Èπ ·µà‰¡àÕ“®π”

‰ª«‘‡§√“–ÀåÀ“§«“¡·µ°µà“ß∑“ß ∂‘µ‘‰¥â‡π◊ËÕß®“°„™â«‘∏’√«¡´’√—Ë¡

°“√· ¥ßº≈°“√µ√«®§ÿ≥¿“æ´“° (Table 9) ‰¥â

„™â§à“ —¡æ—∑∏å®“°πÈ”Àπ—°·µà≈– à«π‡ª√’¬∫‡∑’¬∫°—∫πÈ”Àπ—°

π°¡’™’«‘µ º≈°“√‡ √‘¡À≠â“ªí°°‘ËßµàÕ§ÿ≥¿“æ´“°¢Õßπ°

‡æ»ºŸâ°≈ÿà¡µà“ßÊ ∑’ËÕ“¬ÿ 45 «—π æ∫«à“πÈ”Àπ—°π°¡’™’«‘µ

‡ªÕ√å‡´ÁπµåπÈ”Àπ—°´“°µ—¥§Õ·≈–·¢âß ‡ªÕ√å‡´ÁπµåπÈ”Àπ—°

´“°‡Õ“‡§√◊ËÕß„πÕÕ° ‡ªÕ√å‡ Á́πµå‰¢¡—π™àÕß∑âÕß ¡’§«“¡

·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P < 0.05) ‚¥¬πÈ”Àπ—°

π°¡’™’«‘µµË”∑’Ë ÿ¥„π°≈ÿà¡∑’Ë„ÀâÀ≠â“ªí°°‘Ëßº ¡Õ“À“√ 9% ·≈–

6% √Õß≈ß¡“ ·µà‡ªÕ√å‡ Á́πµåπÈ”Àπ—°´“°À≈—ß®“°µ—¥§Õ·≈–

Àπâ“·¢âßÕÕ°¢Õßπ°°√–∑“´÷Ëß‰¥â√—∫À≠â“ªí°°‘Ëß 3% ¡’§à“ Ÿß

°«à“°≈ÿà¡Õ◊ËπÊ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P < 0.05)  ”À√—∫

‡ªÕ√å‡ Á́πµåπÈ”Àπ—°´“°∑’Ë‡Õ“‡§√◊ËÕß„πÕÕ°¢Õßπ°°√–∑“∑’Ë‰¥â

√—∫À≠â“ªí°°‘Ëß 6% ¡’§à“µË”∑’Ë ÿ¥ ·µà‰¡à·µ°µà“ß®“°°≈ÿà¡

§«∫§ÿ¡·≈–°≈ÿà¡∑’Ë‰¥â√—∫À≠â“ªí°°‘Ëß 6% (P > 0.05)  à«π

‡ªÕ√å‡´ÁπµåπÈ”Àπ—°‰¢¡—π„π™àÕß∑âÕß®–≈¥≈ß‡¡◊ËÕ‰¥â√—∫ Ÿµ√

Õ“À“√∑’Ë¡’‡ªÕ√å‡´ÁπµåÀ≠â“ªí°°‘Ëß Ÿß¢÷Èπ §◊Õ 0.73%, 0.55%

·≈– 0.42 % ‡¡◊ËÕ„ÀâÀ≠â“ªí°°‘Ëßº ¡Õ“À“√ 3%, 6% ·≈–

9% ·µ°µà“ß®“°°≈ÿà¡∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√§«∫§ÿ¡„π°≈ÿà¡∑’Ë 1,
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Table 9. Carcass characteristics of male quails at 6 weeks (45 days)1

   Treatment

control Control Bj.grass Bj.grass Bj.grass Bj.grass

diet+vac. 3%+vac. 6%+vac. 9%+vac. juice+vac.

No. of birds 18 17 20 19 16 19

Live weight (g) 0.952 122.95a ± 7.1 121.25 a ± 8.0 122.79a ±7.0 119.23ab± 8.7 115.18 b ± 6.7 120.78 a ± 7.3

Uniformity
2
 (%) 0.434 94.26 93.42 93.58 92.72 94.16 93.99

Carcass weight 0.421 90.76 ± 2.3 90.68 ± 2.0 92.00 ± 1.9 91.07 ± 1.9 90.71 ± 3.7 90.43 ± 2.6
after removed
feather (%)

Carcass weight 0.002 78.96b ± 1.9 79.52 b ± 2.0 81.48 a ± 3.1 79.08 b ± 1.7 79.00 b ± 1.9 78.76 b ± 2.3
after removed neck
and shank (%)

Carcass weight 0.028 62.81ab ± 1.9 63.82 a ± 2.7 64.82 a ± 1.8 60.32 b ± 9.3 61.78 ab ± 2.1 63.61 a ± 1.9
after removed
internal organs (%)

Abdominal fat (%) 0.001 0.55 bc ± 0.2 0.61 ab ± 0.3 0.73 a ± 0.3 0.55 bc ± 0.2 0.42 c ± 0.2 0.76 a ± 0.3

Liver weight (%) 0.483 2.52±0.4 2.49±0.4 2.49± 0.3 2.52± 0.4 2.78± 0.4 2.37± 0.6

Testes weight (%) 0.619 2.81 ± 0.5 2.97± 0.7 2.94± 0.9 2.79± 0.8 3.09± 0.5 3.17± 0.6

Heart weight (%) 0.184 0.93 ± 0.1 1.00± 0.1 1.05± 0.1 0.99± 0.1 1.00± 0.1 0.95± 0.3

Spleen weight (%) 0.703 0.06 ± 0.03 0.08 ± 0.07 0.05 ± 0.01 0.07 ± 0.03 0.11 ± 0.25 0.11 ± 0.20

weight of organ was shown as % weight of organ compared with weight of live bird
1Means within each row not sharing a common superscript are significantly different (p<0.05)
2

uniformity was calculated from [100-CV] of live weight of bird (%)

                      CV = Coefficient of Variation = Standard of Deviation (SD)

            Mean (X)

P-value

2 ·≈– 6 ´÷Ëß¡’§à“ 0.55%, 0.61% ·≈– 0.76% µ“¡≈”¥—∫

(P=0.001)

«‘®“√≥åº≈°“√∑¥≈Õß

°“√∑¥≈Õß„™âÀ≠â“ªí°°‘Ëß„ππ°°√–∑“√–¬– 0-3

 —ª¥“Àå (Table 3) æ∫«à“°“√‡®√‘≠‡µ‘∫‚µ¢Õßπ°„π°≈ÿà¡µà“ßÊ

¡’§«“¡·µ°µà“ß®“°∑’Ë Shanaway (1994) ‰¥â√“¬ß“π‰«â§◊Õ

πÈ”Àπ—°¢Õßπ° Õ“À“√∑’Ë„™âµ≈Õ¥ 3  —ª¥“Àå ·≈–ª√– ‘∑∏‘¿“æ

°“√„™âÕ“À“√¡’§à“‡©≈’Ë¬ 72 °√—¡, 168 °√—¡ ·≈– 2.5

µ“¡≈”¥—∫ „π¢≥–∑’ËπÈ”Àπ—°π°∑ÿ°°≈ÿà¡¡’§à“√–À«à“ß 76-83

°√—¡ °‘πÕ“À“√ 216-245 °√—¡ ·≈–ª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√

3.1-3.7 πÕ°®“°π’È °“√‡®√‘≠‡µ‘∫‚µ¢Õßπ°¬—ß¡’§«“¡·µ°

µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05) ‚¥¬π°„π°≈ÿà¡∑’Ë

1, 2 ·≈– 6 ´÷Ëß‡ªìπ°≈ÿà¡∑’Ë„™âÕ“À“√ Ÿµ√§«∫§ÿ¡¡’πÈ”Àπ—°

µ—«‡æ‘Ë¡¢÷Èπ¥’°«à“°≈ÿà¡∑’Ë„™âÀ≠â“ªí°°‘Ëßº ¡Õ“À“√„π√–¥—∫µà“ßÊ

°—π ∑—Èßπ’Èπà“®–¡’ “‡Àµÿ¡“®“°¡“®“° 2 ª√–°“√ §◊Õ Õ¬Ÿà„π

™à«ß∑’Ë≈Ÿ°π°°”≈—ßª√—∫µ—«·≈–Õ“À“√∑’Ë¡’À≠â“ªí°°‘Ëß‡ªìπ à«π

º ¡¡’§«“¡øÉ“¡ ´÷Ëßæ∫«à“§«“¡Àπ“·πàπ¢ÕßÕ“À“√∑’Ë„™â

‡≈’È¬ß√–À«à“ß 0-3  —ª¥“Àå¢Õß Ÿµ√§«∫§ÿ¡  Ÿµ√À≠â“ªí°°‘Ëß

3%, 6% ·≈– 9% ¡’§à“ 0.57, 0.55 ·≈– 0.52 µ“¡≈”¥—∫

‡ª√’¬∫‡∑’¬∫°—∫Õ“À“√ Ÿµ√§«∫§ÿ¡´÷Ëß¡’§à“ 0.61 (Table 1)

¥—ßπ—Èπ‡¡◊ËÕ‡æ‘Ë¡√–¥—∫À≠â“ªí°°‘Ëß  §«“¡øÉ“¡¢ÕßÕ“À“√°Á¬‘Ëß

¡“°¢÷Èπ ∑”„ÀâÕ—µ√“°“√‰À≈ºà“π¢ÕßÕ“À“√‡√Á«¢÷Èπ ¡’º≈„Àâ

ª√– ‘∑∏‘¿“æ°“√¬àÕ¬≈¥≈ß  ‡π◊ËÕß®“°Õ“À“√¡’‡«≈“Õ¬Ÿà„π

√–∫∫∑“ß‡¥‘πÕ“À“√ —Èπ≈ß ∑”„Àâ‰¥â√—∫§ÿ≥§à“∑“ß‚¿™π–



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 (©∫—∫æ‘‡»… 2) 2548 :  ¡ÿπ‰æ√‰∑¬ 607
º≈°“√„™âÀ≠â“ªí°°‘Ëß„πÕ“À“√ —µ«åµàÕπ°°√–∑“

Õÿ…“ ‡™…∞“ππ∑å ·≈–§≥–

πâÕ¬≈ß‰ª¥â«¬ [Okamura et al. (1982) ·≈– Rahario

·≈– Farrell (1984)] ®÷ß∑”„ÀâπÈ”Àπ—°µ—«≈¥≈ß  à«π§«“¡

Àπ“·πàπ¢ÕßÕ“À“√∑’Ë„™â‡≈’È¬ß√–À«à“ß 4-6  —ª¥“Àå¢Õß Ÿµ√

§«∫§ÿ¡  Ÿµ√À≠â“ªí°°‘Ëß 3%, 6% ·≈– 9% ¡’§à“ 0.58,

0.55, 0.52 ·≈– 0.49 µ“¡≈”¥—∫ (Table 2) ·µà‡π◊ËÕß®“°

≈Ÿ°π°√–¬–π’Èª√—∫µ—«‰¥â¥’¢÷Èπ¡“°   ®÷ß∑”„Àâ‰¡à‡ÀÁπ§«“¡

·µ°µà“ßÕ¬à“ß™—¥‡®π ·¡â®–¡’·π«‚πâ¡«à“°“√„™âÀ≠â“ªí°°‘Ëß

‡ªìπ à«πº ¡¡“°¢÷Èπ ®–∑”„Àâ —µ«å¡’πÈ”Àπ—°µ—«≈¥≈ß ·≈–

¬—ß —ß‡°µæ∫«à“°“√„™âÀ≠â“ªí°°‘Ëß„πª√‘¡“≥ Ÿß 9% ®–∑”„Àâ

 —µ«åÕÿ®®“√–‡À≈«¥â«¬ (Table 4) ´÷Ëßæ∫«à“πÈ”Àπ—°π°‡¡◊ËÕ

 —ª¥“Àå∑’Ë 6 ¡’§à“√–À«à“ß 129-143 °√—¡ ª√‘¡“≥Õ“À“√∑’Ë

°‘π∑—ÈßÀ¡¥µ≈Õ¥ 6  —ª¥“Àå¡’§à“√–À«à“ß 463-490 °√—¡ ·≈–

ª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√¡’§à“√–À«à“ß 4-5 ·µ°µà“ß®“°∑’Ë

Shanaway (1994) ‰¥â√“¬ß“π‰«â§◊Õ πÈ”Àπ—°¢Õßπ° Õ“À“√

∑’Ë„™âµ≈Õ¥ 6  —ª¥“Àå ·≈–ª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√ ¡’§à“

‡©≈’Ë¬ 118 °√—¡, 534 °√—¡ ·≈– 4.8 µ“¡≈”¥—∫ πÕ°®“°π’È

·π«‚πâ¡∑’Ë≈¥≈ßÕ“®®–¡’º≈¡“®“°‡√◊ËÕß‡æ»‰¥â∫â“ß (Table 6)

´÷Ëßπ°„π°≈ÿà¡∑’Ë 5 ´÷Ëß¡’√–¥—∫À≠â“ªí°°‘Ëßº ¡Õ¬Ÿà 9% ¡’

Õ—µ√“ à«ππ°‡æ»ºŸâµàÕπ°‡æ»‡¡’¬πâÕ¬∑’Ë ÿ¥ §◊Õ 53: 58 ®÷ß

∑”„Àâ¡’º≈µàÕ°“√‡®√‘≠‡µ‘∫‚µπâÕ¬°«à“°≈ÿà¡Õ◊ËπÊ ∑’Ë¡’π°‡æ»

ºŸâ¡“°°«à“ ´÷Ëß¡—°®–·¢Áß·√ß·≈–‡®√‘≠‡µ‘∫‚µ‡√Á«°«à“π°‡æ»

‡¡’¬  ∂÷ß·¡â«à“ Ÿµ√Õ“À“√π’È«‘‡§√“–Àå·≈â«æ∫«à“¡’‡ªÕ√å‡´Áπµå

‡¬◊ËÕ„¬‰¡à·µ°µà“ß°—π·≈–Õ¬Ÿà„π√–¥—∫∑’Ë‰¡à‡°‘π 5%  ”À√—∫

 Ÿµ√Õ“À“√ —µ«åªï° (Perry, 1982) ·µà‚¥¬∑—Ë«‰ª·≈â«Õ“À“√

∑’Ë„Àâæ≈—ßß“π 2,600 kcal ME/ kg ®–µâÕß¡’§«“¡Àπ“·πàπ

Õ¬à“ßπâÕ¬∑’Ë ÿ¥‡∑à“°—∫ 0.58 °√—¡/ ≈∫.´¡. (Scott et al.,
1982) ¥—ßπ—Èπ®÷ß‡ÀÁπ«à“ Ÿµ√Õ“À“√„π√–¬–π°Õ“¬ÿ 4-6  —ª¥“Àå

π—Èπ¡’º≈∑”„Àâª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√≈¥≈ß¡“°°«à“ Ÿµ√

Õ“À“√„π√–¬–π°Õ“¬ÿ 0-3  —ª¥“Àå

°“√«—¥°“√µÕ∫ πÕßµàÕ°“√ √â“ß¿Ÿ¡‘§ÿâ¡°—π‚√§ ∑”°“√

µ√«® 2 «‘∏’ §◊Õ „™â ND-HI titers «—¥°“√µÕ∫ πÕßµàÕ

°“√∑”«—§´’πªÑÕß°—π‚√§π‘«§“ ‡´‘≈ ·≈–„™âª√‘¡“≥·°¡¡à“

‚°≈∫ÿ≈‘π‡ªìπµ—«™’È«—¥ °“√„™â routine HI test ∑’Ë„™â„π‰°à

‡æ◊ËÕµ√«®À“√–¥—∫ antibody titer ®“°π°°√–∑“π—Èπ ¬—ß

‰¡à¡’ºŸâ„¥√“¬ß“π¡“°àÕπ ·µà®“°√“¬ß“π¢Õß CEC (1992)

‰¥â„™â HI test  ”À√—∫°“√µ√«®√–¥—∫‰µ‡µÕ√å„π —µ«åªï°

πÕ°®“°π’È¡’°“√∑¥≈Õß„ππ°°√–®Õ°‡∑» (Cadman et al.,
1997) ‡æ◊ËÕ»÷°…“‡ª√’¬∫‡∑’¬∫°“√„™â«‘∏’ ELISA ́ ÷Ëß‡ªìπ com-

mercial test kit ¢Õß‚√§π‘«§“ ‡´‘≈·≈–«‘∏’ HI test æ∫«à“

„Àâº≈ Õ¥§≈âÕß°—π ·µà«‘∏’ ELISA ¡’§«“¡‰«¡“°°«à“·≈–

‡ ’¬§à“„™â®à“¬¡“° ¥—ßπ—Èπ®÷ß¬Õ¡√—∫„Àâ„™â«‘∏’ HI test ‡ªìπ

screening test ¢—Èπ‡∫◊ÈÕßµâπ‰¥â  ®“°°“√ ÿà¡µ√«®À“ ND-

HI titers ¢Õßπ°·µà≈–°≈ÿà¡„π√–¬–‡®√‘≠‡µ‘∫‚µπ—Èπ (Table

8) æ∫«à“ °àÕπ‡√‘Ë¡°“√∑¥≈Õßµ√«®‰¡àæ∫ titer À≈—ß®“°

∑”«—§´’ππ‘«§“ ‡´‘≈‡¡◊ËÕπ°Õ“¬ÿ 1  —ª¥“Àå ·≈–µ√«® ND-

HI titers ‡¡◊ËÕπ°Õ“¬ÿ 3  —ª¥“Àå (2  —ª¥“ÀåÀ≈—ß∑”«—§´’π)

æ∫ ND-HI titers µàÕ‚√§π‘«§“ ‡´‘≈„π√–¥—∫ <21-23  ´÷Ëß

æ∫µ—«∑’Ë„Àâ titer ‡æ’¬ß 1-2 µ—«µàÕ°≈ÿà¡ ·≈–∂◊Õ«à“‡ªìπ

√–¥—∫∑’Ë‰¡à„Àâº≈§ÿâ¡‚√§ ‡π◊ËÕß®“°√–¥—∫∑’Ë§ÿâ¡‚√§§◊Õ 4log
2

(Kouwenhoven, 1993)  ·≈–‰¡à¡’§«“¡·µ°µà“ß„π·µà≈–

°≈ÿà¡  À≈—ß®“°π—Èπ„Àâ«—§´’πªÑÕß°—π‚√§Ωï¥“…‡¡◊ËÕπ°Õ“¬ÿ 3

 —ª¥“Àå·≈â«‡®“–‡≈◊Õ¥µ√«®Õ’°§√—Èß‡¡◊ËÕπ°Õ“¬ÿ  5   —ª¥“Àå

æ∫«à“§à“ ND-HI titers ≈¥≈ß„°≈â‡§’¬ß°—∫√–¥—∫°àÕπ∑’Ë®–

∑”«—§´’π „π¢≥–∑’Ë√–¥—∫ ND-HI titers ´÷Ëß«—¥√–¥—∫¿Ÿ¡‘§ÿâ¡

®”‡æ“–µàÕ‚√§π‘«§“ ‡´‘≈≈¥≈ßµ“¡‡«≈“∑’Ë‡æ‘Ë¡¢÷Èπ‡π◊ËÕß®“°

‡ªìπ«—§´’π‡¢Á¡·√°„π≈Ÿ°π°  —µ«å®–¡’°“√µÕ∫ πÕß·∫∫

ª∞¡¿Ÿ¡‘„π√–¬–‡«≈“ —ÈπÊ ·≈–¡’ª√‘¡“≥·Õπµ‘∫Õ¥’‰¡à¡“°

®”‡ªìπ®–µâÕß¡’°“√©’¥°√–µÿâπ´È” (Cano and Colome, 1988

Õâ“ß‚¥¬ ¡≥±‘™“, 2543)  à«π§à“·°¡¡à“‚°≈∫ÿ≈‘πæ∫«à“ „π

π°Õ“¬ÿ 1 «—π ¡’√–¥—∫„°≈â‡§’¬ß°—∫„ππ°Õ“¬ÿ 3  —ª¥“Àå ´÷Ëß

„Àâº≈„°≈â‡§’¬ß°—∫°“√µ√«® ND-HI titers ·µàª√‘¡“≥·°¡

¡à“‚°≈∫ÿ≈‘π‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‡®“–‡≈◊Õ¥µ√«®π°Õ“¬ÿ 5  —ª¥“Àå ́ ÷Ëß

πà“®–‡ªìπº≈‡π◊ËÕß¡“®“°°“√∂Ÿ°°√–µÿâπ¥â«¬«—§´’πÕ’°™π‘¥

‡æ‘Ë¡¢÷Èπ§◊Õ«—§ ’́πªÑÕß°—π‚√§Ωï¥“… √–¥—∫¢Õß·°¡¡à“‚°≈∫ÿ≈‘π

¡’·π«‚πâ¡«à“®–‡æ‘Ë¡µ“¡‡ªÕ√å‡´ÁπµåÀ≠â“ªí°°‘Ëß∑’Ë‡æ‘Ë¡¢÷Èπ ·µà

‰¡àÕ“®π”‰ª«‘‡§√“–ÀåÀ“§«“¡·µ°µà“ß∑“ß ∂‘µ‘‰¥â‡π◊ËÕß®“°„™â

«‘∏’√«¡´’√—Ë¡ Õ¬à“ß‰√°Áµ“¡√–¥—∫ ND-titers ∑’Ëµ√«®æ∫∑—Èß

 Õß§√—Èß „Àâ§à“‡©≈’Ë¬¢Õß‰µ‡µÕ√å√–À«à“ß 0-0.22 log
2
 ´÷ËßµË”

°«à“§à“‡©≈’Ë¬∑—Ë«‰ª∑’Ë„Àâº≈§ÿâ¡‚√§∑’Ë 4 log
2
 ¥—ßπ—Èπ§«√¡’°“√

»÷°…“∂÷ß™π‘¥·≈–¢π“¥¢Õß«—§´’π∑’Ë‡À¡“– ¡„ππ°°√–∑“

‡æ◊ËÕ„Àâº≈°“√∑¥≈Õß™—¥‡®π¢÷Èπ ‚¥¬∑—Ë«‰ª·≈â«√–¬–Àà“ß„π

°“√„Àâ«—§´’π §«√„Àâ´È”‡¡◊ËÕ§à“‡©≈’Ë¬ <4.5 À√◊Õ <5.5 ‡¡◊ËÕ„™â
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8 À√◊Õ 4 HAU ‰«√— „π°“√∑¥ Õ∫ (Kouwenhoven, 1993)

º≈°“√‡ √‘¡À≠â“ªí°°‘ËßµàÕ§ÿ≥¿“æ´“°¢Õßπ°√–¬–

‡®√‘≠‡µ‘∫‚µ ‰¥â∑”°“√»÷°…“‡©æ“–„ππ°‡æ»ºŸâ‡π◊ËÕß®“°‚µ‰«

„Àâ‡π◊ÈÕ¡“°°«à“‡æ»‡¡’¬·≈–‰¡à “¡“√∂„Àâº≈º≈‘µÕ¬à“ßÕ◊Ëπ‰¥âÕ’°

‚¥¬‰¥â»÷°…“π°°≈ÿà¡µà“ßÊ ∑’ËÕ“¬ÿ 45 «—π (Table 9) æ∫«à“

π°°√–∑“∑’Ë‰¥â√—∫À≠â“ªí°°‘Ëß„πÕ“À“√√–¥—∫ 3% ¡’§ÿ≥¿“æ

´“°¥’°«à“°≈ÿà¡∑’Ë„™âÕ“À“√ Ÿµ√§«∫§ÿ¡·≈–°≈ÿà¡∑’Ë‰¥â√—∫À≠â“

ªí°°‘Ëß„π√–¥—∫∑’Ë Ÿß ∑—Èßπ’È‡π◊ËÕß®“°À≠â“ªí°°‘Ëß¡’§ÿ≥§à“∑“ß

‚¿™π– Ÿß°«à“À≠â“∑—Ë«‰ª·≈–¡’‚ª√µ’π 16% ´÷Ëß„°≈â‡§’¬ß

°—∫æ◊™µ√–°Ÿ≈∂—Ë« («—≈≈¿, 2542) „π¢≥–‡¥’¬«°—π°Áæ∫«à“

‡ªÕ√å‡´ÁπµåπÈ”Àπ—°‰¢¡—π™àÕß∑âÕß≈¥≈ßµ“¡ª√‘¡“≥À≠â“

ªí°°‘Ëß∑’Ë‡æ‘Ë¡¢÷Èπ·¡â«à“®–‰¡à·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡ ‡π◊ËÕß®“°

„π°“√∑¥≈Õßπ’È„πÕ“À“√ Ÿµ√§«∫§ÿ¡‰¥â„™â√”À¬“∫‡æ◊ËÕ

§«∫§ÿ¡√–¥—∫æ≈—ßß“π ®÷ß· ¥ß„Àâ‡ÀÁπ∂÷ßº≈¢ÕßÀ≠â“ªí°°‘Ëß

„π°“√≈¥°“√ – ¡‰¢¡—π„π√à“ß°“¬‰¥â§àÕπ¢â“ß™—¥‡®π ∑—Èßπ’È

πà“®–‡ªìπº≈¢ÕßÀ≠â“ªí°°‘Ëß∑’ËÕ“®®–≈¥πÈ”µ“≈„π‡≈◊Õ¥‰¥â

‡π◊ËÕß®“°¡’°“√π”¡“„™â„π°“√√—°…“‚√§‡∫“À«“π (‡®◊Õ, 2543

·≈–‡Õ◊ÈÕ¡æ√, 2546) ·≈–‡¡◊ËÕ√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥≈¥≈ß

¬àÕ¡ àßº≈µàÕ°“√‡°Á∫ – ¡‡ªìπ‰¢¡—π„π√à“ß°“¬¥â«¬ (Marks

et al., 1996) ª√–°Õ∫°—∫‡¡◊ËÕ„™âÀ≠â“ªí°°‘Ëß„πª√‘¡“≥∑’Ë Ÿß

‡°‘π‰ª ∑”„Àâ§«“¡øÉ“¡¢ÕßÕ“À“√‰ª¡’ à«π≈¥§ÿ≥§à“Õ“À“√

∑’Ë —µ«å®–‰¥â√—∫ ®÷ß∑”„Àâ¡’º≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß —µ«å

 √ÿªº≈°“√∑¥≈Õß

°“√„™âÀ≠â“ªí°°‘Ëßº ¡„πÕ“À“√π°°√–∑“√–¬–‡®√‘≠

‡µ‘∫‚µ (0-6  —ª¥“Àå) ‰¡à¡’º≈µàÕ ¡√√∂π–°“√‡®√‘≠‡µ‘∫‚µ

·µ°µà“ß‰ª®“°Õ“À“√ Ÿµ√§«∫§ÿ¡ ·≈–°“√„™âπÈ”À≠â“ªí°°‘Ëß

„π√–¥—∫ 10% (w/v) „Àâº≈‰¡à·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡ °“√

„™âÀ≠â“ªí°°‘Ëßº ¡Õ“À“√‰¡à¡’º≈µàÕ§à“‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ

·≈–¡’º≈µàÕ°“√µÕ∫ πÕß¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π™π‘¥ humoral

antibody ‰¡à∂÷ß√–¥—∫∑’Ë„Àâ§«“¡§ÿâ¡µàÕ‚√§π‘«§“ ‡´‘≈  (p>

0.5) ·µà¡’º≈µàÕ§ÿ≥¿“æ´“° ‚¥¬æ∫«à“‡ªÕ√å‡´ÁπµåπÈ”Àπ—°

‰¢¡—π„π™àÕß∑âÕß®–≈¥≈ßµ“¡ª√‘¡“≥À≠â“ªí°°‘Ëß∑’Ë‡æ‘Ë¡¢÷Èπ

(p = 0.001) ·≈–æ∫«à“°“√„™âÀ≠â“ªí°°‘Ëßº ¡Õ“À“√„π√–¥—∫

3% ∑”„Àâ¡’§ÿ≥¿“æ´“°¥’∑’Ë ÿ¥µà“ß®“°°≈ÿà¡∑’Ë„™âÕ“À“√ Ÿµ√

§«∫§ÿ¡ (p<0.05) °“√„™âÀ≠â“ªí°°‘Ëßº ¡Õ“À“√„π√–¥—∫ 9%

®–∑”„Àâ —µ«å¡’Õ“°“√º‘¥ª°µ‘§◊ÕÕÿ®®“√–‡À≈«
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