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°“√„™â·∫§∑’‡√’¬°√¥·≈§µ‘§„ππÈ”æ◊™À¡—°‡ªìπ‡™◊ÈÕµ—Èßµâπ

„πÕ“À“√º ¡§√∫ à«πÀ¡—°

Application of fermented juice of epiphytic lactic acid bacteria as
a starter culture in fermented total mixed ration (FTMR)
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∫∑§—¥¬àÕ: °“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕª√–‡¡‘π§ÿ≥¿“æ°“√À¡—°·≈–§ÿ≥§à“∑“ß‚¿™π–¢ÕßÕ“À“√º ¡§√∫ à«π

À¡—°∑’Ë‡ √‘¡¥â«¬·∫§∑’‡√’¬°√¥·≈§µ‘§∑’Ë¡’„ππÈ”æ◊™À¡—°∑’Ë√–¥—∫µà“ßÊ ‚¥¬Õ“À“√º ¡§√∫ à«π‡µ√’¬¡‰¥â®“°ø“ß¢â“«∫¥

¡—π‡ âπ ∂—Ë«À≈◊ÕßªÉπ ‡¡≈Á¥ΩÑ“¬ °“°¡–‡¢◊Õ‡∑» °“°‡∫’¬√å °“°πÈ”µ“≈ ¬Ÿ‡√’¬ ·≈–·À≈àß¢Õß·√à∏“µÿ-‰«µ“¡‘π „πÕ—µ√“ à«π

¥—ßµàÕ‰ªπ’È 20.35:40.79:7.24:10.0:5.04:5.04:7.33:1.37:2.84 ¢Õß«—µ∂ÿ·Àâß µ“¡≈”¥—∫ ª√—∫§«“¡™◊Èπ¢ÕßÕ“À“√º ¡§√∫

 à«π¥â«¬πÈ”∑’Ë√–¥—∫√âÕ¬≈– 45 ∑”Õ“À“√º ¡§√∫ à«πÀ¡—°‚¥¬„™âπÈ”æ◊™À¡—°∑’Ë√–¥—∫√âÕ¬≈– 0 (‰¡à‡ √‘¡) 0.1, 0.25 ·≈– 0.5

(w/w) ¢ÕßπÈ”Àπ—° ¥Õ“À“√º ¡§√∫ à«π ∑”°“√‡ªî¥Õ“À“√º ¡§√∫ à«πÀ¡—°„π«—π∑’Ë 1, 3, 5, 7, 14 ·≈– 25 ¢Õß°“√À¡—°

µ“¡≈”¥—∫ ‡æ◊ËÕ«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’ ®“°°“√»÷°…“æ∫«à“Õ“À“√º ¡§√∫ à«πÀ¡—°∑’Ë„™âπÈ”æ◊™À¡—°‡ªìπ “√‡ √‘¡

¡’§ÿ≥¿“æ°“√À¡—°∑’Ë¥’ ‚¥¬¡’§à“ pH ·≈–ª√‘¡“≥·Õ¡‚¡‡π’¬‰π‚µ√‡®π (NH
3
-N) µË” ·≈–¡’ª√‘¡“≥°√¥·≈§µ‘§ Ÿß °“√‡æ‘Ë¡

√–¥—∫¢ÕßπÈ”æ◊™À¡—°¡’º≈∑”„Àâª√‘¡“≥ NH
3
-N µàÕª√‘¡“≥‰π‚µ√‡®π∑—ÈßÀ¡¥πâÕ¬≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05)

„π«—π∑’Ë 25 ¢Õß°“√À¡—°‰¡àæ∫°√¥∫‘«∑’√‘§„πÕ“À“√º ¡§√∫ à«πÀ¡—°∑ÿ°™π‘¥ ª√‘¡“≥«—µ∂ÿ·Àâß·≈–‚ª√µ’π„πÕ“À“√º ¡

§√∫ à«πÀ¡—°∑’Ë‡ √‘¡¥â«¬πÈ”æ◊™À¡—°∑’Ë√–¥—∫√âÕ¬≈– 0.25  Ÿß°«à“°≈ÿà¡∑’Ë‰¡à„™â “√‡ √‘¡ (P<0.05) ·µà‰¡àæ∫§«“¡·µ°µà“ß

¢Õß§à“‡À≈à“π’È„π°≈ÿà¡∑’Ë„™â “√‡ √‘¡¥â«¬°—π ®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“ °“√‡µ‘¡πÈ”æ◊™À¡—°‡ªìπ “√‡ √‘¡„π°“√∑”Õ“À“√

º ¡§√∫ à«πÕ¬à“ßπâÕ¬√âÕ¬≈– 0.25  “¡“√∂ª√—∫ª√ÿß§ÿ≥¿“æ°“√À¡—°·≈–Õß§åª√–°Õ∫∑“ß‡§¡’¢ÕßÕ“À“√º ¡§√∫ à«π

À¡—°‰¥â

§” ”§—≠: πÈ”æ◊™À¡—°, ·∫§∑’‡√’¬°√¥·≈§µ‘§, Õ“À“√º ¡§√∫ à«πÀ¡—°, §ÿ≥¿“æ°“√À¡—°

ABSTRACT: The aim of this study was to evaluate the fermentation quality and nutritive value of fermented total
mixed ration (FTMR) treated with various level of the fermented juice of epiphytic lactic acid bacteria (FJLB).
The TMR was prepared using ground rice straw, cassava chips, soybean meal, cotton seeds, tomato pomace, dried
brewers grains, molasses, urea and vitamin-mineral supplement in ratio of 20.35:40.79:7.24:10.0:5.04:5.04:7.33:
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∫∑π”

Õ“À“√º ¡§√∫ à«π (total mixed ration, TMR)

‡ªìπ°“√π”‡Õ“Õ“À“√¢âπ·≈–Õ“À“√À¬“∫¡“º ¡‡¢â“

¥â«¬°—π„πª√‘¡“≥·≈– —¥ à«π∑’Ë‰¥â§”π«≥§ÿ≥§à“∑“ß

Õ“À“√∑’Ë‡À¡“– ¡·≈–π”‰ª‡≈’È¬ß‚§π¡ ‚§‡π◊ÈÕ ‡æ◊ËÕ

≈¥ªí≠À“°“√®—¥°“√·≈–°“√‡≈◊Õ°°‘πÕ“À“√¢âπ¢Õß

 —µ«å ·µà°“√º ¡Õ“À“√À¬“∫°—∫Õ“À“√¢âπ„Àâ‡¢â“°—π

§àÕπ¢â“ß¡’ªí≠À“„π°“√·¬°µ—«¢ÕßÕ“À“√À¬“∫

·≈–Õ“À“√¢âπ  ‚¥¬‡©æ“–°“√π”ø“ß¢â“«¡“‡ªìπ·À≈àß

Õ“À“√À¬“∫ °“√º ¡°—∫Õ“À“√¢âπµâÕßπ”¡“ —∫„Àâ

≈–‡Õ’¬¥°àÕπ ∑”„Àâ¡’≈—°…≥–‡ªìπΩÿÉπºß ¥—ßπ—Èπ„π°“√

º ¡®÷ß®”‡ªìπµâÕß„™âπÈ”‡ªìπµ—«‡™◊ËÕ¡‡æ◊ËÕ„ÀâÕ“À“√

 “¡“√∂º ¡‡¢â“°—π‰¥â¥’¬‘Ëß¢÷Èπ ·µà®“° ¿“æÕ“°“»

√âÕπ™◊Èπ¢Õß‰∑¬ ∑”„ÀâÕ“À“√∑’Ë∑”¢÷Èπ‡πà“‡ ’¬ßà“¬ ∑”„Àâ

‰¡à “¡“√∂‡°Á∫√—°…“‰«â‰¥âπ“π „πµà“ßª√–‡∑»°“√∑”

Õ“À“√º ¡§√∫ à«π ®–„™âÀ≠â“À¡—°º ¡°—∫Õ“À“√¢âπ

´÷Ëßæ∫«à“∑”„ÀâÕ“À“√¢âπ¡’ ¿“æ§ß∑πµàÕ°“√‡πà“‡ ’¬

®“°°‘®°√√¡¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å ·≈–ª√—∫ª√ÿßæ≈—ßß“π

·≈–°“√„™â‚ª√µ’π¢Õß°√–‡æ“–√Ÿ‡¡π (Coppock et al.,

1981; Fyksen, 2007) ·µà¬—ß‰¡à¡’√“¬ß“π°“√∑”Õ“À“√

º ¡§√∫ à«πÀ¡—°‚¥¬µ√ß πÕ°®“°®–‡ªìπ°“√‡°Á∫

√—°…“À√◊Õª√—∫ª√ÿß§ÿ≥¿“æ¢Õß«—µ∂ÿ¥‘∫‡À≈◊Õ„™â®“°

Õÿµ “À°√√¡∑’Ë¡’§«“¡™◊Èπ Ÿß  ·µà¬—ß¡’§ÿ≥§à“∑“ß‚¿™π–

Õ¬Ÿà ‡æ◊ËÕπ”¡“‡ªìπÕ“À“√ —µ«å ‚¥¬π”¡“À¡—°√à«¡°—∫

Õ“À“√¢âπ™π‘¥Õ◊Ëπ (Xu et al., 2004; Wang and Nishino,

2008) ®“°°“√»÷°…“¢Õß Xu et al. (2007) ∑’Ë»÷°…“

§ÿ≥¿“æ°“√À¡—°·≈–§ÿ≥§à“∑“ß‚¿™π–¢ÕßÕ“À“√

º ¡§√∫ à«πÀ¡—°∑’Ë à«πº ¡°“°°“·ø∫¥ ‚¥¬„™â

‡™◊ÈÕ Lactobacillus plantarum Chikuso-1 ‡ªìπ‡™◊ÈÕµ—Èßµâπ

æ∫«à“Õ“À“√À¡—°∑’Ë‰¥â¡’§ÿ≥¿“æ°“√À¡—°∑’Ë¥’ ®“°

√“¬ß“π¢Õß Yuangklang et al. (2004) »÷°…“‡ª√’¬∫

‡∑’¬∫Õ“À“√º ¡§√∫ à«π·≈–Õ“À“√º ¡§√∫ à«π

À¡—°„π‚§π¡‡æ»ºŸâ‡®“–°√–‡æ“–  æ∫«à“§à“ —¡ª√– ‘∑∏‘Ï

°“√¬àÕ¬‰¥â¢Õß‚¿™π–„π‚§∑’Ë‰¥â√—∫Õ“À“√º ¡§√∫

 à«πÀ¡—°¡’§à“ Ÿß°«à“„π‚§∑’Ë‰¥â√—∫Õ“À“√º ¡§√∫ à«π

πÕ°®“°π’È ‰°√ ‘∑∏‘·≈–§≥– (2548) ‰¥â∑”°“√»÷°…“

‚¥¬°“√π”Õ“À“√º ¡§√∫ à«π¡“À¡—°„π∂—ß æ∫«à“

Õ“À“√À¡—°∑’Ë‰¥â¡’§«“¡πà“°‘π·≈–‡¡◊ËÕπ”‰ª„™â°—∫

‚§π¡‡æ»ºŸâ‡®“–°√–‡æ“–æ∫«à“ §à“°“√¬àÕ¬‰¥âÀ√◊Õ

§«“¡ “¡“√∂„π°“√¬àÕ¬‰¥â¢Õß‚¿™π–„π‚§π¡∑’Ë‰¥â

√—∫Õ“À“√º ¡§√∫ à«πÀ¡—°¡’§à“ Ÿß°«à“‚§π¡∑’Ë‰¥â√—∫

Õ“À“√º ¡§√∫ à«π·∫∫∑’Ë„Àâª°µ‘ ·µà°“√∑”Õ“À“√

º ¡§√∫ à«πÀ¡—° ¬—ß¡’ªí≠À“„π‡√◊ËÕß°“√‡°‘¥‡™◊ÈÕ√“

„π∂—ßÀ¡—° ́ ÷Ëß‡™◊ÈÕ√“∑’Ë‡°‘¥¢÷Èπ∑”„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬¥â“π

§ÿ≥§à“∑“ß‚¿™π– ·≈–‡¡◊ËÕπ”‰ª‡≈’È¬ß —µ«åÕ“®¡’º≈

µàÕ ÿ¢¿“æ —µ«å¥â«¬ ‡ªìπ∑’Ë∑√“∫°—π¥’«à“°“√‡µ‘¡‡™◊ÈÕ

·∫§∑’‡√’¬°√¥·≈§µ‘§‡¢â“ Ÿà°√–∫«π°“√À¡—° ®–∑”„Àâ

°√–∫«π°“√À¡—°‡°‘¥¢÷ÈπÕ¬à“ß√«¥‡√Á« ∑”„ÀâÕ“À“√

À¡—°‡ªìπ°√¥‡√Á«¢÷Èπ ≈¥°“√‡°‘¥¢Õß®ÿ≈‘π∑√’¬å°≈ÿà¡∑’Ë

‰¡àµâÕß°“√‰¥â ·≈–≈¥°“√ Ÿ≠‡ ’¬§ÿ≥§à“∑“ß‚¿™π–

√–À«à“ß°“√À¡—° ·µà°“√„™â·∫§∑’‡√’¬°√¥·≈§µ‘§‡ªìπ

 “√‡ √‘¡¡’√“§“·æß ·≈–¡’¢—ÈπµÕπ°“√π”‰ª„™â∑’Ë¬ÿàß¬“°

¥â«¬‡Àµÿπ’È°“√„™â‡∑§‚π‚≈¬’°“√‡µ‘¡‡™◊ÈÕ‡æ◊ËÕ‡ªìπ‡™◊ÈÕ

1.37:2.84, respectively, on a dry matter basis. The moisture of all TMR was adjusted with water to 45%. The TMR
was treated with the FJLB at 0, 0.1, 0.25 and 0.5% (w/w) of fresh TMR. The FTMR were opened after 1, 3, 5, 7, 14
and 25 days, respectively, after ensiling for the chemical analysis. All treated FTMR were well preserved, which
a low pH and ammonia-nitrogen (NH

3
-N) content and a high lactic acid content. Increasing level of FJLB addition

in the FTMR resulted in significantly lower NH
3
-N/TN content (P<0.05). Butyric acid content of all FTMR was

not detected at 25d of ensiling. The dry matter and crude protein contents of FTMR treated with 0.25%FJLB were
higher (P<0.05) than the untreated FTMR. However, these contents of all treated FTMR were similar. These studies
suggested that the fermentation quality and chemical compositions of FTMR were improved by applying the FJLB
as an additive at least 0.25% (w/w).
Keywords: fermented juice, lactic acid bacteria, total mixed ration silage, fermentation quality
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‡√‘Ë¡µâπ„π°√–∫«π°“√À¡—°®÷ß‰¡à‡ªìπ∑’Ë√Ÿâ®—°·æ√àÀ≈“¬

ªí®®ÿ∫—π¡’°“√π”‡∑§π‘§°“√∑”πÈ”æ◊™À¡—°¢Õßæ◊™Õ“À“√

 —µ«å∑’Ë¡’ª√‘¡“≥·∫§∑’‡√’¬°√¥·≈§µ‘§‡ªìπ à«π„À≠à

¡“„™â‡ªìπ “√‡ √‘¡„π°√–∫«π°“√À¡—° ·π«§‘¥„π

°“√∑”πÈ”æ◊™À¡—°§◊Õ°“√‡æ‘Ë¡ª√‘¡“≥¢Õß·∫§∑’‡√’¬

°√¥·≈§µ‘§∑’Ë¡’„πæ◊™ ¥‡Õß ‚¥¬°“√ªíòπæ◊™ ¥º ¡

πÈ”·≈–°√Õß¥â«¬ºâ“¢“«∫“ß  π”πÈ”æ◊™ªíòπ‰ª‡µ‘¡πÈ”µ“≈

·≈–∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 32 o´ ‡ªìπ‡«≈“ Õß«—π (Ohshima

et al., 1996; 1997) À≈—ß®“°°“√∫à¡æ∫«à“ª√‘¡“≥¢Õß

·∫§∑’‡√’¬°√¥·≈§µ‘§‡æ‘Ë¡¢÷Èπ®“° 105 ‡ªìπ 108-9

cfu/ml ‡π◊ËÕß®“°πÈ”æ◊™À¡—°ª√–°Õ∫¥â«¬·∫§∑’‡√’¬

°√¥·≈§µ‘§À≈“°À≈“¬™π‘¥·≈–¡’®”π«π¡“° ¥—ßπ—Èπ

°“√‡µ‘¡„π°√–∫«π°“√À¡—°  ®÷ß∑”„Àâ‡°‘¥°“√§«“¡‡ªìπ

°√¥·≈– §à“ pH ≈¥≈ßÕ¬à“ß√«¥‡√Á« (Masuko et al.,

2002; Bureenok et al.,2005; 2006) ·≈–®“°°“√»÷°…“

¢Õß Bureenok et al. (2004) æ∫«à“°“√‡µ‘¡πÈ”æ◊™À¡—°

„πÕ“À“√º ¡§√∫ à«πÀ¡—° ”À√—∫ ÿ°√ ∑”„ÀâÕ“À“√

À¡—°∑’Ë‰¥â¡’§à“ pH µË” ·µà¡’ª√‘¡“≥¢Õß°√¥·≈§µ‘§ Ÿß

·≈–‰¡àæ∫°“√‡°‘¥‡™◊ÈÕ√“ ·≈–æ∫«à“ª√‘¡“≥°“√°‘π‰¥â

‡æ‘Ë¡¢÷Èπ

¥—ßπ—Èπ„π°“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ

»÷°…“∂÷ß°“√„™âπÈ”æ◊™À¡—°‡ªìπ‡™◊ÈÕµ—Èßµâπ„π°√–∫«π°“√

À¡—°Õ“À“√º ¡§√∫ à«πÀ¡—° ‡æ◊ËÕª√—∫ª√ÿß§ÿ≥¿“æ

°“√À¡—°·≈–≈¥°“√ Ÿ≠‡ ’¬§ÿ≥§à“∑“ß‚¿™π–®“°

°√–∫«π°“√À¡—°

«‘∏’°“√»÷°…“

°“√‡µ√’¬¡πÈ”æ◊™À¡—°®“°À≠â“‡π‡ªï¬√å

°àÕπ°“√∑”Õ“À“√º ¡§√∫ à«πÀ¡—° 2 «—π

π”À≠â“‡π‡ªï¬√å ¥ 200 °√—¡¡“ —∫„Àâ≈–‡Õ’¬¥ ‡µ‘¡πÈ”

°≈—Ëπºà“π°“√¶à“‡™◊ÈÕ·≈â« 1 ≈‘µ√ (Bureenok et al., 2006)

ªíòπ„Àâ≈–‡Õ’¬¥‚¥¬„™â‡§√◊ËÕßªíòππÈ”º≈‰¡â °√Õß “√

≈–≈“¬∑’Ë‰¥â¥â«¬ºâ“¢“«∫“ß∑’Ëºà“π°“√¶à“‡™◊ÈÕ·≈â«

‡°Á∫ “√≈–≈“¬∑’Ë‰¥â„π¢«¥∑’Ëºà“π°“√¶à“‡™◊ÈÕ·≈â« π”‰ª

‡µ‘¡πÈ”µ“≈°≈Ÿ‚§  √âÕ¬≈– 2 (w/v) ªî¥¢«¥„Àâ π‘∑

π”‰ª∫à¡∑’ËµŸâ∫à¡‡™◊ÈÕ Õÿ≥À¿Ÿ¡‘ 30 o´ ‡ªìπ‡«≈“ 2 «—π

°“√∑”Õ“À“√º ¡§√∫ à«πÀ¡—°

‚¥¬Õ“À“√º ¡§√∫ à«π‡µ√’¬¡‰¥â®“°ø“ß¢â“«∫¥

(∫¥ºà“πµ–·°√ß¢π“¥ 1 ´¡.) ¡—π‡ âπ ∂—Ë«‡À≈◊ÕßªÉπ

‡¡≈Á¥ΩÑ“¬ °“°¡–‡¢◊Õ‡∑» °“°‡∫’¬√å °“°πÈ”µ“≈ ¬Ÿ‡√’¬

·≈–·À≈àß¢Õß·√à∏“µÿ - ‰«µ“¡‘π „πÕ—µ√“ à«π¥—ßµàÕ‰ªπ’È

20.35:40.79:7.24:10.0:5.04:5.04:7.33:1.37:2.84

¢Õß«—µ∂ÿ·Àâß µ“¡≈”¥—∫ π”«—µ∂ÿ¥‘∫¢ÕßÕ“À“√º ¡

§√∫ à«π¡“º ¡°—π ª√—∫√–¥—∫§«“¡™◊Èπ¢ÕßÕ“À“√

º ¡§√∫ à«π∑—ÈßÀ¡¥¥â«¬πÈ”„Àâ‰¥â§«“¡™◊Èπ∑’Ë√âÕ¬≈– 45

·≈–∑”°“√À¡—°‚¥¬„™â “√‡ √‘¡¥—ßµàÕ‰ªπ’È

1. ·∫§∑’‡√’¬°√¥·≈§µ‘§®“°πÈ”æ◊™À¡—°∑’Ë√–¥—∫

√âÕ¬≈– 0  (w/w) (‰¡à„™â “√‡ √‘¡)

2. ·∫§∑’‡√’¬°√¥·≈§µ‘§®“°πÈ”æ◊™À¡—°∑’Ë√–¥—∫

√âÕ¬≈– 0.10 (w/w)

3. ·∫§∑’‡√’¬°√¥·≈§µ‘§®“°πÈ”æ◊™À¡—°∑’Ë√–¥—∫

√âÕ¬≈– 0.25 (w/w)

4. ·∫§∑’‡√’¬°√¥·≈§µ‘§®“°πÈ”æ◊™À¡—°∑’Ë√–¥—∫

√âÕ¬≈– 0.5 (w/w)

∑”Õ“À“√º ¡§√∫ à«πÀ¡—° ‚¥¬„™â “√‡ √‘¡

·µà≈–™π‘¥Ê ≈– “¡´È” ∑”„π∂—ßæ≈“ µ‘°¢π“¥

30 °°. Õ—¥„Àâ·πàπ·≈–ªî¥Ω“„Àâ π‘∑ ‡°Á∫∂—ßÕ“À“√

§√∫ à«πÀ¡—°‰«â∑’ËÕÿ≥À¿Ÿ¡‘ª√–¡“≥ 28-30o´ ‡°Á∫

µ—«Õ¬à“ß∑’Ë„™â∑”Õ“À“√º ¡§√∫ à«πÀ¡—° ‡æ◊ËÕ«—¥

§ÿ≥§à“∑“ß‚¿™π–‡∫◊ÈÕßµâπ ·≈–π”µ—«Õ¬à“ßπÈ”æ◊™À¡—°

∑’Ë„™â‡ªìπ “√‡ √‘¡‰ªπ—∫ª√‘¡“≥¢Õß·∫§∑’‡√’¬°√¥

·≈§µ‘§ (Kozaki et al., 1992)

°“√‡°Á∫¢âÕ¡Ÿ≈·≈–°“√«‘‡§√“–Àå∑“ß‡§¡’

1.  ÿà¡‡°Á∫µ—«Õ¬à“ßÕ“À“√º ¡§√∫ à«πÀ¡—°

∑’Ë‡«≈“ 1, 3, 5,  7, 14 ·≈– 25 «—π¢Õß°“√À¡—°
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2. π”Õ“À“√º ¡§√∫ à«πÀ¡—° 20 °√—¡ º ¡

πÈ”°≈—Ëπ 70 ¡≈. ‡¢¬à“„Àâ‡¢â“°—π π”‰ª·™à∑’ËÕÿ≥À¿Ÿ¡‘

4 o´ ‡ªìπ‡«≈“ 1 §◊π À≈—ß®“°π—Èππ”¡“°√Õß¥â«¬

°√–¥“…°√Õß‡∫Õ√å 5 (Whatman, England) ·≈–π” “√

≈–≈“¬∑’Ë‰¥â‰ª«—¥§à“ pH ‚¥¬„™â‡§√◊ËÕß pH/Temperature

meter (Lab 860, Schott) À“ª√‘¡“≥°√¥·≈§µ‘§

·≈–°√¥‰¢¡—π∑’Ë√–‡À¬‰¥âßà“¬ ‰¥â·°à acetic acid (AA),

propionic acid (PA), butyric acid (BA) ‚¥¬„™â‡§√◊ËÕß HPLC

(Aminex˙ HPX-87H, 300 mm x 7.8 mm i.d; column

temperature, 40 oC; flow rate, 0.60ml/min, Shimazu

Co., Ltd., Kyoto, Japan) ·≈–«‘‡§√“–ÀåÀ“§à“·Õ¡‚¡‡π’¬

‰π‚µ√‡®π (NH
3
-N) ‚¥¬«‘∏’ steam distillation technique

(Japan Grassland Farming Forage Seed Association,

1994)

3. µ√«®π—∫ª√‘¡“≥¢Õß·∫§∑’‡√’¬°√¥·≈§µ‘§∑’Ë

æ∫„ππÈ”æ◊™À¡—°·≈–Õ“À“√º ¡§√∫ à«πÀ¡—°µ“¡

«‘∏’¢Õß Kozaki et al.(1992)  ‚¥¬°“√π—∫®”π«π‚§‚≈π’

∑’Ë “¡“√∂¡Õß‡ÀÁπ (colony forming unit, cfu)

4. π”µ—«Õ¬à“ßÕ“À“√º ¡§√∫ à«πÀ¡—°∑’ËÕ“¬ÿ

°“√À¡—°∑’Ë 25 «—π ‰ªÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 60 o´ ‡ªìπ‡«≈“

48 ™—Ë«‚¡ß ∫¥ºà“πµ–·°√ß¢π“¥ 1 ¡≈. π”‰ª«‘‡§√“–Àå

À“Õß§åª√–°Õ∫∑“ß‚¿™π– ‰¥â·°à «—µ∂ÿ·Àâß, ‡∂â“·≈–

‚ª√µ’πÀ¬“∫ µ“¡«‘∏’°“√¢Õß AOAC (2000) «‘‡§√“–Àå

ª√‘¡“≥‡¬◊ËÕ„¬∑’Ë‰¡à≈–≈“¬„π “√øÕ°∑’Ë‡ªìπ°≈“ß

(neutral detergent fiber, NDF) ‡¬◊ËÕ„¬∑’Ë‰¡à≈–≈“¬„π

 “√øÕ°∑’Ë‡ªìπ°√¥ (acid detergent fiber, ADF) ·≈–

≈‘°π‘π (acid detergent lignin, ADL) µ“¡«‘∏’°“√¢Õß

Van Soest et al. (1991)

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘

°“√«‘‡§√“–Àå§«“¡·ª√ª√«π¢Õß§à“‡©≈’Ë¬ „™â°“√

«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫ Analysis of variance

(ANOVA) µ“¡·ºπ°“√∑¥≈Õß·∫∫ ·ºπß“π∑¥≈Õß

·∫∫ ÿà¡ ¡∫Ÿ√≥å (Completely Randomized Design, CRD)

‚¥¬„™â Proc GLM (SAS, 1985) «‘‡§√“–Àå Orthogonal

polynomial ‡æ◊ËÕÀ“·π«‚πâ¡∑’Ë‡°‘¥®“°°“√‡æ‘Ë¡√–¥—∫

¢Õß “√‡ √‘¡πÈ”æ◊™À¡—° ·≈–‡ª√’¬∫‡∑’¬∫§«“¡

·µ°µà“ß¢Õß§à“‡©≈’Ë¬¢Õß “√‡ √‘¡·µà≈–™π‘¥‚¥¬«‘∏’

Duncanûs new multiple range test (Steel and Torrie,

1980)

º≈°“√»÷°…“·≈–«‘®“√≥å

§ÿ≥¿“æ°“√À¡—°¢ÕßÕ“À“√º ¡§√∫ à«πÀ¡—°

Õß§åª√–°Õ∫∑“ß‡§¡’¢ÕßÕ“À“√º ¡§√∫ à«π

°àÕπ°“√À¡—°·≈–§ÿ≥ ¡∫—µ‘¢ÕßπÈ”æ◊™À¡—°°àÕπ„™â

‡ªìπ “√‡ √‘¡ · ¥ß¥—ß Table 1 ª√‘¡“≥·∫§∑’‡√’¬

°√¥·≈§µ‘§∑’Ë‡µ‘¡„π°√–∫«π°“√À¡—°§«√¡’¡“°°«à“

„π«—µ∂ÿ¥‘∫∑’ËµâÕß°“√À¡—° ‡æ◊ËÕ„Àâ‡™◊ÈÕ∑’Ë‡µ‘¡ “¡“√∂

‡®√‘≠‡µ‘∫‚µ·¢àß¢—π°—∫‡™◊ÈÕ∑’Ë¡’Õ¬Ÿà‰¥â (Pitt, 1990)

®”π«π·∫§∑’‡√’¬°√¥·≈§µ‘§∑’Ë¡’„ππÈ”æ◊™À¡—°∑’Ë∑”

®“°À≠â“‡π‡ªï¬√å°àÕπ„™â‡ªìπ “√‡ √‘¡„π°“√∑¥≈Õß

§√—Èßπ’È æ∫«à“¡’ª√‘¡“≥ 7.11 log
10
 cfu/ml ́ ÷Ëß‡ªìπ®”π«π

∑’Ë‡æ’¬ßæÕµàÕ°“√§«∫§ÿ¡°“√‡°‘¥°√–∫«π°“√À¡—°

‡π◊ËÕß®“°Õ“À“√º ¡§√∫ à«π∑’Ëπ”¡“À¡—°Õ¬Ÿà„π ¿“æ

Õ“À“√·Àâß ®÷ßπà“®–¡’‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑’Ëµ‘¥¡“°—∫«—µ∂ÿ¥‘∫

πâÕ¬ ∑”„Àâ·∫§∑’‡√’¬°√¥·≈§µ‘§∑’Ë‡µ‘¡≈ß‰ª  “¡“√∂

‡®√‘≠‡µ‘∫‚µ‰¥â‡√Á«·≈–‡ªìπ°≈ÿà¡À≈—°„π°“√∑”„Àâ‡°‘¥

°√–∫«π°“√À¡—° „π«—π·√°¢Õß°√–∫«π°“√À¡—°

æ∫«à“Õ“À“√À¡—°∑’Ë‡ √‘¡¥â«¬πÈ”æ◊™À¡—°∑’Ë√–¥—∫√âÕ¬≈–

0.25 ·≈– 0.5 ¡’®”π«π·∫§∑’‡√’¬°√¥·≈§µ‘§ª√–¡“≥

8.47 log
10
 cfu/ °√—¡ (Figure 1a) ·≈–æ∫«à“¡’®”π«π

·∫§∑’‡√’¬°√¥·≈§µ‘§„πÕ“À“√º ¡§√∫ à«πÀ¡—°

 Ÿß°«à“°≈ÿà¡∑’Ë‰¡à„™â “√‡ √‘¡πÈ”æ◊™À¡—° (P<0.05) ·µà

À≈—ß®“°«—π∑’Ë 3 ¢Õß°“√À¡—°æ∫«à“ ®”π«π·∫§∑’‡√’¬

°√¥ ·≈§µ‘§¡’·π«‚πâ¡≈¥®”π«π≈ß‡√◊ËÕ¬Ê ·≈–¡’

ª√–¡“≥ 3.6 log10 cfu/°√—¡ „π«—π ÿ¥∑â“¬¢Õß°“√À¡—°

‚¥¬®”π«π·∫§∑’‡√’¬°√¥·≈§µ‘§‰¡à¡’§«“¡·µ°µà“ß

°—π„πÕ“À“√À¡—°∑ÿ°™π‘¥ °“√‡µ‘¡πÈ”æ◊™À¡—°„π

°√–∫«π°“√À¡—°∑”„Àâª√‘¡“≥·∫§∑’‡√’¬°√¥·≈§µ‘§
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„π«—π·√°‡æ‘Ë¡ Ÿß¢÷Èπ°«à“°≈ÿà¡∑’Ë‰¡à‡µ‘¡ °“√„™â·∫§∑’‡√’¬

°√¥·≈§µ‘§„π°√–∫«π°“√À¡—°¡—°π‘¬¡„™â„π√Ÿª·∫∫

ºß·Àâß·≈–¢Õß‡À≈«  ·µà°“√‡µ‘¡·∫§∑’‡√’¬°√¥·≈§µ‘§

„π«—µ∂ÿ¥‘∫∑’Ë¡’§«“¡™◊ÈπµË”  °“√‡®√‘≠‡µ‘∫‚µ¢Õß·∫§∑’‡√’¬

°√¥·≈§µ‘§®–∂Ÿ°¬—∫¬—Èß‡π◊ËÕß®“°¢“¥§«“¡™◊Èπ„π

°√–∫«π°“√‡¡·∑∫Õ≈‘́ ÷¡  ́ ÷Ëß°“√‡µ‘¡‡™◊ÈÕ„π√Ÿª¢Õß‡À≈«

Õ¬à“ßπÈ”æ◊™À¡—° ®–∑”„Àâ·∫§∑’‡√’¬¡’§«“¡™◊Èπ‡æ◊ËÕ

°“√‡®√‘≠‡µ‘∫‚µ ®“°°“√√“¬ß“π¢Õß Whiter and

Kung (2001) æ∫«à“°“√‡µ‘¡‡™◊ÈÕ„π√Ÿª·∫∫¢Õß‡À≈«„π

Õ—≈øí≈øÉ“∑’Ë∑”„Àâ‡À’Ë¬«°àÕπÀ¡—° ´÷Ëß¡’ª√‘¡“≥«—µ∂ÿ·Àâß

550 °√—¡/°°. ¡’ª√– ‘∑∏‘¿“æ¡“°°«à“°“√‡µ‘¡‡™◊ÈÕ

·∫∫ºß·Àâß πÕ°®“°π—Èπ°“√π”‡™◊ÈÕ‰ª‡æ“–‡≈’È¬ß

„ππÈ”·≈–Õ“À“√ª√–¡“≥ 12-24 ™—Ë«‚¡ß °àÕππ”‰ª‡µ‘¡

„π°√–∫«π°“√À¡—°  ®–∑”„ÀâÕ—µ√“°“√‡°‘¥°√–∫«π°“√

À¡—°‡√Á«°«à“ ‡π◊ËÕß®“°‡™◊ÈÕ∑’Ë‡µ‘¡„™â‡«≈“„π°“√ª√—∫µ—«

„πÕ“À“√„À¡à (lag time)  —Èπ°«à“°“√‡µ‘¡„π√Ÿª·∫∫ºß

(Merry et al., 1995)  ́ ÷Ëß°“√‡µ√’¬¡·∫§∑’‡√’¬°√¥·≈§µ‘§

„ππÈ”æ◊™À¡—° ‚¥¬°“√‡µ‘¡πÈ”µ“≈‡ªìπ·À≈àßÕ“À“√

‡™◊ÈÕ®–∂Ÿ°°√–µÿâπ·≈–‡æ‘Ë¡®”π«π¡“°¢÷Èπ ‡¡◊ËÕπ”‰ª

‡µ‘¡„π°√–∫«π°“√À¡—°„π√Ÿª·∫∫¢Õß‡À≈«∑’Ë¡’Õ“À“√

‡À≈◊ÕÕ¬Ÿà ®–∑”„Àâ‡™◊ÈÕ·∫§∑’‡√’¬‡À≈à“π’È “¡“√∂ª√—∫µ—«

·≈–‡®√‘≠‡µ‘∫‚µ„π·À≈àßÕ“À“√„À¡à‰¥â‡√Á«¢÷Èπ ‚¥¬

‡©æ“–„πÕ“À“√º ¡§√∫ à«πÀ¡—°∑’Ë¡’§«“¡™◊ÈπµË”

¢≥–∑’Ëª√‘¡“≥·∫§∑’‡√’¬°√¥·≈§µ‘§¡’·π«‚πâ¡≈¥≈ß

À≈—ß®“° —ª¥“Àå·√°¢Õß°“√À¡—° · ¥ß„Àâ‡ÀÁπ«à“

°√–∫«π°“√À¡—°‡¢â“ Ÿà ¿“«–§ß∑’ËÕ¬à“ß√«¥‡√Á«  ‡π◊ËÕß®“°

 “¡“√∂º≈‘µ°√¥·≈§µ‘§∑’Ë¡’ª√‘¡“≥‡æ’¬ßæÕµàÕ

°“√¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å™π‘¥Õ◊Ëπ

√«¡∂÷ß·∫§∑’‡√’¬°√¥·≈§µ‘§‡Õß¥â«¬ ´÷Ëß°“√‡°‘¥

°√–∫«π°“√À¡—°∑’Ë√«¥‡√Á«∑”„Àâ‡À≈◊Õ “√Õ“À“√

À√◊Õ‚¿™π–∑’Ë¡’ª√–‚¬™πåµàÕ —µ«å Ÿß°«à“ (McDonald

et al.,1991)

À≈—ß®“°°“√À¡—°«—π·√° æ∫«à“√–¥—∫¢Õß pH

„πÕ“À“√À¡—°∑’Ë„™âπÈ”æ◊™À¡—°‡ªìπ “√‡ √‘¡∑ÿ°√–¥—∫

≈¥≈ßÕ¬à“ß√«¥‡√Á« (Figure 1b)   à«π°≈ÿà¡∑’Ë‰¡à„™â “√

‡ √‘¡¡’§à“ pH  Ÿß°«à“°≈ÿà¡Õ◊ËπÊ „π∑ÿ°™à«ß¢Õß°“√À¡—°

‚¥¬¡’§à“ pH ∑’Ë Ÿß°«à“Õ“À“√º ¡§√∫ à«πÀ¡—°™π‘¥

Õ◊ËπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) „π™à«ß ÿ¥∑â“¬

¢Õß°“√À¡—°æ∫«à“§à“ pH ¢ÕßÕ“À“√º ¡§√∫ à«π

À¡—°∑’Ë„™â “√‡ √‘¡πÈ”æ◊™À¡—°∑’Ë√–¥—∫µà“ßÊ ¡’§à“µË”

°«à“Õ“À“√º ¡§√∫ à«πÀ¡—°∑’Ë‰¡à„™â “√‡ √‘¡ (P<0.05)

·µà‰¡à¡’§«“¡·µ°µà“ß√–À«à“ß°≈ÿà¡∑’Ë„™â “√‡ √‘¡πÈ”

æ◊™À¡—°√–¥—∫µà“ßÊ (P>0.05)  °“√‡µ‘¡πÈ”æ◊™À¡—°∑”„Àâ

Õ—µ√“°“√‡°‘¥°√–∫«π°“√À¡—°„πÕ“À“√‡√Á«¢÷Èπ  ‡π◊ËÕß®“°

„πÕ“À“√º ¡§√∫ à«πÀ¡—°¡’°“°πÈ”µ“≈‡ªìπ à«π

º ¡Õ¬Ÿà ´÷Ëß‡ªìπ·À≈àß “√Õ“À“√ ”À√—∫·∫§∑’‡√’¬

Table 1 Chemical composition of total mixed ration (TMR) and the counts of lactic acid bacteria in the fermented juice
of lactic acid bacteria (FJLB) prior to ensiling.1

Item TMR
Crude protein (% DM) 18.00+1.74
Neutral detergent fiber (% DM) 32.69+0.89
Acid detergent fiber (% DM) 23.55+1.28
Acid detergent lignin (% DM) 7.67+0.41
Ash (% DM) 6.30+0.14
Fermented juice of lactic acid bacteria (FJLB)
pH 3.67
Lactic acid bacteria (log

10
 cfu/ml) 7.11

1 Mean values of triplicate analysis.
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°√¥·≈§µ‘§ ‡æ◊ËÕº≈‘µ°√¥·≈§µ‘§ ∑”„Àâ§à“ pH ¢Õß

°√–∫«π°“√À¡—°≈¥≈ß·≈–§ß∑’ËÕ¬à“ß√«¥‡√Á«¿“¬„π

 —ª¥“Àå·√° Õ¬à“ß‰√°Áµ“¡Õ“À“√À¡—°∑’Ë‰¥â¡’§à“ pH

∑’Ë Ÿß°«à“‡°≥±å¡“µ√∞“πÀ≠â“À¡—°∑’Ë¥’ (pH < 4.2) ´÷Ëß

Õ“®®–‡°‘¥®“°¬Ÿ‡√’¬„π Ÿµ√Õ“À“√º ¡§√∫ à«πÀ¡—°

¬Ÿ‡√’¬¡’§ÿ≥ ¡∫—µ‘‡ªìπ‡∫ ÕàÕπÊ ·≈–¡’§à“ buffering

capacity µË” ·µà°“√·µ°µ—«¢Õß¬Ÿ‡√’¬‡ªìπ·Õ¡‚¡‡π’¬

∑”„Àâ§à“ buffering capacity  Ÿß¢÷Èπ ´÷Ëß®–¬—∫¬—Èß°“√≈¥

≈ß¢Õß§à“ pH „π°√–∫«π°“√À¡—°  àßº≈„Àâ§à“ pH ¢Õß

Õ“À“√º ¡§√∫ à«πÀ¡—° Ÿß  Õ¥§≈âÕß°—∫º≈°“√

∑¥≈ÕßÕ◊ËπÊ (Shirley et al., 1972; Yunus et al., 2000)

ª√‘¡“≥°√¥·≈§µ‘§¢ÕßÕ“À“√º ¡§√∫ à«πÀ¡—°

°≈ÿà¡∑’Ë„™âπÈ”æ◊™À¡—°‡ªìπ “√‡ √‘¡¡’ª√‘¡“≥‡æ‘Ë¡¢÷Èπ

Õ¬à“ß√«¥‡√Á«·≈–§ß∑’ËÀ≈—ß®“°«—π∑’Ë 7 ¢Õß°“√À¡—°

®π∂÷ß√–¬– ÿ¥∑â“¬¢Õß°“√À¡—° ·≈–¡’ª√‘¡“≥∑’Ë Ÿß

°«à“°≈ÿà¡∑’Ë‰¡à„™â„π™à«ß 2  —ª¥“Àå·√°¢Õß°“√À¡—°

(P<0.05) (Figure 1c) Õ¬à“ß‰√°Áµ“¡ „π√–¬– ÿ¥∑â“¬

¢Õß°“√À¡—°Õ“À“√À¡—°∑’Ë‰¡à„™â “√‡ √‘¡·≈–°≈ÿà¡∑’Ë„™â

 “√‡ √‘¡πÈ”æ◊™À¡—° ¡’ª√‘¡“≥°√¥·≈§µ‘§‰¡à·µ°µà“ß

°—π (P>0.05)  ®“°º≈°“√∑¥≈Õß· ¥ß„Àâ‡ÀÁπ«à“ °“√„™â

πÈ”æ◊™À¡—°∑”„Àâº≈‘µ°√¥·≈§µ‘§‰¥â‡√Á«°«à“°≈ÿà¡∑’Ë‰¡à„™â

 “√‡ √‘¡„π™à«ß 2  —ª¥“Àå·√° ´÷ËßµâÕß„™â√–¬–‡«≈“

°“√º≈‘µ°√¥·≈§µ‘§„π°√–∫«π°“√À¡—°π“π°«à“

°≈ÿà¡∑’Ë‡ √‘¡πÈ”æ◊™À¡—° ·≈–‡¡◊ËÕæ‘®“√≥“Õ“À“√º ¡

§√∫ à«πÀ¡—°∑ÿ°°≈ÿà¡æ∫«à“¡’ª√‘¡“≥´÷Ëß‡ªìπ°√¥Õ‘π∑√’¬å

¡’°√¥·≈§µ‘§‡ªìπ°√¥Õ‘π∑√’¬å∑’Ë¡’ª√‘¡“≥¡“°∑’Ë ÿ¥ ‚¥¬

¡’§à“Õ¬Ÿà„π™à«ß√âÕ¬≈– 7.26-7.71 ¢Õßª√‘¡“≥«—µ∂ÿ·Àâß

(Table 2) ·≈–„πÕ“À“√À¡—°°≈ÿà¡∑’Ë‰¡à„™â “√‡ √‘¡

¡’ —¥ à«π¢Õß°√¥·≈§µ‘§µàÕ°√¥Õ–´‘µ‘§πâÕ¬∑’Ë ÿ¥

¢≥–∑’Ëª√‘¡“≥°√¥∫‘«∑’√‘§¡’·π«‚πâ¡≈¥ª√‘¡“≥≈ß

(Figure 1d) ‚¥¬Õ“À“√À¡—°∑’Ë‰¡à„™â “√‡ √‘¡¡’ª√‘¡“≥

°√¥∫‘«∑’√‘§ Ÿß°«à“Õ“À“√À¡—°°≈ÿà¡∑’Ë„™â “√‡ √‘¡„π

™à«ß·√°¢Õß°“√À¡—° (P<0.05) ´÷Ëß°√¥∫‘«∑’√‘§∑’Ëæ∫„π

Õ“À“√º ¡§√∫ à«πÀ¡—°¡’º≈µàÕ°“√°‘π‰¥â¢Õß —µ«å

®“°°“√»÷°…“¢Õß Kawamoto et al. (2009) ́ ÷Ëß‰¥â∑”°“√

»÷°…“∂÷ß«‘∏’ªÑÕß°—π°“√≈¥§«“¡πà“°‘π¢ÕßÀ≠â“À¡—°

(orchardgrass, Dactylis glomerata L.) ‚¥¬°“√π”¡“À¡—°

√à«¡°—∫Õ“À“√º ¡§√∫ à«πÕ’°§√—Èß æ∫«à“À≠â“À¡—°∑’Ë

À¡—°√à«¡°—∫Õ“À“√º ¡§√∫ à«πÀ¡—° ¡’§«“¡πà“°‘π

¡“°°«à“°“√„ÀâÕ“À“√º ¡§√∫ à«π∑’Ëº ¡„À¡à√à«¡

°—∫À≠â“À¡—° ·≈–æ∫«à“°√¥∫‘«∑’√‘§∑’Ë¡’„πÀ≠â“À¡—°

¡’º≈∑”„Àâ§«“¡πà“°‘π≈¥≈ß ®“°°“√»÷°…“§√—Èßπ’È

æ∫«à“ ª√‘¡“≥°√¥Õ–´‘µ‘§¡’πâÕ¬‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

ª√‘¡“≥°√¥·≈§µ‘§ ·≈–‰¡àæ∫°√¥∫‘«∑’√‘§„π™à«ß

 ÿ¥∑â“¬¢Õß°“√À¡—°   √ÿª‰¥â«à“Õ“À“√À¡—°∑’Ë‰¥â¡’§ÿ≥¿“æ

°“√À¡—°∑’Ë¥’ (Okine et al., 2005; Xu et al., 2007)

 à«π„π«—π∑’Ë 25 ¢Õß°“√À¡—° æ∫«à“ª√‘¡“≥·Õ¡‚¡‡π’¬-

‰π‚µ√‡®πµàÕª√‘¡“≥‰π‚µ√‡®π√«¡ (NH
3
-N/TN) „π

Õ“À“√º ¡§√∫ à«πÀ¡—°∑’Ë‰¡à„™â “√‡ √‘¡¡’ª√‘¡“≥

 Ÿß°«à“°≈ÿà¡∑’Ë„™â “√‡ √‘¡∑ÿ°™π‘¥ (P<0.05)  à«π√–¥—∫

¢Õß°“√„™âπÈ”æ◊™À¡—°æ∫«à“ ‡¡◊ËÕ‡æ‘Ë¡ª√‘¡“≥°“√„™â

πÈ”æ◊™À¡—° ®–∑”„Àâª√‘¡“≥ NH
3
-N/TN ≈¥≈ßÕ¬à“ß

¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) (Table 2) ´÷Ëßª√‘¡“≥

NH
3
-N ∑’Ëæ∫„π°“√À¡—°‡°‘¥®“°·∫§∑’‡√’¬°≈ÿà¡

Proteolytic bacteria ∑’Ë‡ª≈’Ë¬π‚ª√µ’π‰ª‡ªìπ·Õ¡‚¡‡π’¬∑’Ë

√–‡À¬‰¥â (volatile basic nitrogen) ‡Õ¡’π (amine) ‡Õ‰¡¥å

(amide) ´÷Ëß‡ªìπ ‘Ëß∑’Ë‰¡àµâÕß°“√„π°“√À¡—° (McDonald

et al., 1991) Õ“À“√À¡—°∑’Ë¡’§ÿ≥¿“æ¥’§«√¡’ª√‘¡“≥

NH
3
-N πâÕ¬°«à“·≈–‡∑à“°—∫√âÕ¬≈– 11 ¢Õßª√‘¡“≥

‰π‚µ√‡®π√«¡ (Carpintero et al.1969) ´÷Ëß®“°°“√»÷°…“

§√—Èßπ’Èæ∫«à“ Õ“À“√º ¡§√∫ à«πÀ¡—°°≈ÿà¡∑’Ë‰¡à„™â “√

‡ √‘¡¡’°“√ Ÿ≠‡ ’¬‚ª√µ’π„π°√–∫«π°“√À¡—°¡“°∑’Ë ÿ¥

·≈–ª√‘¡“≥ NH
3
-N/TN ≈¥≈ß‡¡◊ËÕ‡æ‘Ë¡√–¥—∫°“√‡ √‘¡

πÈ”æ◊™À¡—° · ¥ß„Àâ‡ÀÁπ«à“°“√·µ°µ—«¢Õß‚ª√µ’π

√–À«à“ß°“√À¡—°Õ“®®–∂Ÿ°¬—∫¬—Èß  ‚¥¬°√–∫«π°“√À¡—°

¢Õß·∫§∑’‡√’¬°√¥·≈§µ‘§
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Means within the some row
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c
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d

Figure 1 a, b, c and d. Changes in the counts of LAB, pH value, LA and BA contents with (♦) 0%FJLB; (■)
0.1%FJLB; (▲) 0.25%FJLB; (✕) 0.5%FJLB during the ensiling period. Values are means of three TMR
silages samples. Means within rows with different letters differ (P< 0.05).
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Õß§åª√–°Õ∫∑“ß‚¿™π–¢ÕßÕ“À“√º ¡§√∫

 à«πÀ¡—°

Õß§åª√–°Õ∫∑“ß‚¿™π–¢ÕßÕ“À“√º ¡§√∫

 à«πÀ¡—°∑’ËÕ“¬ÿ°“√À¡—° 25 «—π · ¥ß¥—ß Table 3

®“°°“√∑¥≈Õßæ∫«à“ ª√‘¡“≥«—µ∂ÿ·Àâß¢ÕßÕ“À“√

º ¡§√∫ à«πÀ¡—°∑ÿ°°≈ÿà¡¡’§à“‰¡à·µ°µà“ß°—π (P>0.05)

·≈–æ∫«à“ª√‘¡“≥‚ª√µ’π∑’Ë‡ √‘¡¥â«¬πÈ”æ◊™À¡—°¡’

·π«‚πâ¡ Ÿß°«à“Õ“À“√º ¡§√∫ à«πÀ¡—°∑’Ë‰¡à„™â “√

‡ √‘¡ Õ“®‡π◊ËÕß®“°°“√„™â “√‡ √‘¡∑”„Àâ™à«¬≈¥°“√

 Ÿ≠‡ ’¬‚ª√µ’π„π√Ÿª¢Õß NH
3
-N ∑”„ÀâÀ≈—ß®“°‡ √Á®

 ‘Èπ°√–∫«π°“√À¡—°¡’ª√‘¡“≥¢Õß‚ª√µ’π‡À≈◊ÕÕ¬Ÿà

‡æ‘Ë¡¢÷Èπ  à«π°“√‡æ‘Ë¡√–¥—∫¢Õß “√‡ √‘¡‰¡à¡’º≈µàÕ

ª√‘¡“≥‚ª√µ’π

 à«πª√‘¡“≥ NDF ·≈– ADF ¡’§à“≈¥≈ßÀ≈—ß

°“√À¡—° ‡¡◊ËÕ‡∑’¬∫°—∫ª√‘¡“≥„πÕ“À“√º ¡§√∫ à«π

°àÕπ°“√À¡—° ‚¥¬Õ“À“√º ¡§√∫ à«πÀ¡—°∑’Ë‡ √‘¡

¥â«¬πÈ”æ◊™À¡—°∑’Ë√–¥—∫√âÕ¬≈– 0.25 ¡’ª√‘¡“≥‡¬◊ËÕ„¬

NDF µË”°«à“°“√‡ √‘¡∑’Ë√–¥—∫µà“ßÊ ‚¥¬‡©æ“–∑’Ë

°“√‡ √‘¡∑’Ë√–¥—∫√âÕ¬≈– 0.1 (P<0.05) ‚¥¬¡’ª√‘¡“≥

‡¬◊ËÕ„¬ NDF Õ¬Ÿà„π™à«ß√âÕ¬≈– 30.80-32.50 ¢Õßª√‘¡“≥

«—µ∂ÿ·Àâß  à«πª√‘¡“≥ ADF Õ¬Ÿà„π™à«ß√âÕ¬≈– 21.49-

22.21 ¢Õßª√‘¡“≥«—µ∂ÿ·Àâß

 √ÿª·≈–¢âÕ‡ πÕ·π–

°“√„™â “√‡ √‘¡πÈ”æ◊™À¡—°„π¢ÕßÕ“À“√º ¡§√∫

 à«πÀ¡—° ∑”„Àâ°√–∫«π°“√À¡—°‡¢â“ Ÿà ¿“«–§ß∑’Ë‡√Á«

¢÷Èπ ¡’º≈µàÕ°“√≈¥§à“ pH ·≈–ª√‘¡“≥ NH
3
-N/TN

„πÕ“À“√º ¡§√∫ à«πÀ¡—°  à«π°“√‡æ‘Ë¡√–¥—∫¢Õß

πÈ”æ◊™À¡—° ¡’º≈µàÕ§à“ pH ·≈–ª√‘¡“≥ NH
3
-N/TN

„πÕ“À“√º ¡§√∫ à«πÀ¡—° ´÷Ëß¡’§à“≈¥≈ß‡¡◊ËÕ√–¥—∫

°“√‡ √‘¡‡æ‘Ë¡¢÷Èπ πÕ°®“°π’È°“√„™âπÈ”æ◊™À¡—°∑’Ë√–¥—∫

√âÕ¬≈– 0.25 ®–ª√‘¡“≥ CP „πÕ“À“√º ¡§√∫ à«π

À¡—° Ÿß°«à“°≈ÿà¡∑’Ë‰¡à‡µ‘¡ ¥—ßπ—Èπ°“√‡µ‘¡πÈ”æ◊™À¡—°

Õ¬à“ßπâÕ¬√âÕ¬≈– 0.25 (w/w) „π°√–∫«π°“√À¡—°

 “¡“√∂ª√—∫ª√ÿß§ÿ≥¿“æ°“√À¡—°·≈–§ÿ≥§à“∑“ß

‚¿™π–¢ÕßÕ“À“√º ¡§√∫ à«πÀ¡—°‰¥â

§”¢Õ∫§ÿ≥

ß“π«‘®—¬π’È‰¥â√—∫∑ÿπÕÿ¥Àπÿπ°“√«‘®—¬  ®“°‡§√◊Õ¢à“¬

∫√‘À“√°“√«‘®—¬·≈–∂à“¬∑Õ¥‡∑§‚π‚≈¬’ Ÿà™ÿ¡™π

¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ  ”π—°ß“π§≥–°√√¡°“√
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