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Abstract

Poosuwan, P., Bunchasak, C., Markvichitr, K. and Nukraew, R.

Effect of methionine levels on production performance, triglyceride

and non-esterified fatty acid in laying hens
Songklanakarin J. Sci. Technol., 2006, 28(1) : 71-77

This study was conducted to evaluate the effect of methionine (Met) on egg production, liver tri-

glyceride and blood free fatty acid (non-esterified fatty acid; NEFA) in laying hens aged 21 to 32 weeks old by

using completely randomized design. Low-protein diet (14% CP) containing Met at 0.28 (unsupplemented

group), 0.30, 0.38 or 0.44% of diet were used. The results showed that egg production and egg mass tended to

increase, while feed and energy efficiency were significantly improved when Met levels increased (p<0.05).

Liver weight and liver triglyceride were significantly increased by the Met supplementation, but there was

no evidence of fatty liver syndrome. In addition, NEFA was slightly decreased but body weight tended to

increase due to adding Met, although statistical differences were not seen. In conclusion, the improvement

of egg production caused by an increase of Met levels may be closely related with the changing proportion

of lipogenesis and lipolysis due to an improving amino acid balance.
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°“√»÷°…“º≈¢Õß√–¥—∫°√¥Õ–¡‘‚π‡¡∑‰∏‚Õπ’π (Met) „πÕ“À“√‰°à‰¢à µàÕ ¡√√∂¿“æ°“√º≈‘µ √–¥—∫‰µ√-

°≈’‡´Õ√å‰√¥å„πµ—∫ ·≈–°√¥‰¢¡—πÕ‘ √–„π‡≈◊Õ¥ „™â·ºπ°“√∑¥≈Õß·∫∫ ÿà¡ ¡∫Ÿ√≥å‚¥¬Õ“À“√¡’‚ª√µ’π 14% ·≈–¡’

Met µà“ß°—π 4 √–¥—∫ §◊Õ 0.28% (‰¡à‰¥â‡ √‘¡ Met) 0.30% 0.38% ·≈– 0.44% ®“°°“√∑¥≈Õßæ∫«à“°“√‡æ‘Ë¡√–¥—∫

Met ¡’·π«‚πâ¡∑”„Àâº≈º≈‘µ·≈–¡«≈‰¢à¥’¢÷Èπ ·≈–¡’ª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√·≈–°“√„™âæ≈—ßß“π¥’¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ (p<0.05) πÕ°®“°π’È °“√‡æ‘Ë¡√–¥—∫ Met ¬—ß∑”„ÀâπÈ”Àπ—°µ—∫ ·≈–√–¥—∫‰µ√°≈’‡´Õ√å‰√¥å„πµ—∫‡æ‘Ë¡¢÷Èπ (p<

0.05) πÈ”Àπ—°µ—«¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ „π¢≥–∑’Ë°√¥‰¢¡—πÕ‘ √–„π‡≈◊Õ¥¡’·π«‚πâ¡≈¥≈ß ·µà‰¡àæ∫«‘°“√¢Õß‚√§ – ¡

‰¢¡—π„πµ—∫ (fatty liver syndrome) ®“°º≈°“√∑¥≈Õß· ¥ß„Àâ‡ÀÁπ«à“°“√∑’Ë√–¥—∫ Met  Ÿß¢÷Èπ∑”„Àâº≈º≈‘µ‰¢à¥’¢÷Èπ

π—Èπ Õ“®‡°’Ë¬«¢âÕß°—∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß°√–∫«π°“√ √â“ß·≈– ≈“¬‰¢¡—π„π√à“ß°“¬¢Õß‰°à‰¢à Õ—π‡π◊ËÕß¡“®“°§«“¡

 ¡¥ÿ≈¢Õß°√¥Õ–¡‘‚π∑’Ë¥’¢÷Èπ

ªí®®ÿ∫—π¡’§«“¡æ¬“¬“¡≈¥√–¥—∫‚ª√µ’π„πÕ“À“√
‰°à‰¢à≈ß   ·≈–ª√—∫ ¡¥ÿ≈¢Õß°√¥Õ–¡‘‚π®”‡ªìπ¥â«¬°√¥
Õ–¡‘‚π —ß‡§√“–Àå‡æ◊ËÕ„Àâ‰°à “¡“√∂„™âª√–‚¬™πå®“°°√¥
Õ–¡‘‚π‰¥â¡“°∑’Ë ÿ¥ (Õÿ∑—¬, 2529) ·≈–¬—ß‡ªìπ°“√≈¥°“√
¢—∫°√¥Õ–¡‘‚π à«π‡°‘π∑’Ë‰¥â√—∫®“°Õ“À“√  ‡æ√“–À“°‰°à
‰¥â√—∫°√¥Õ–¡‘‚π‡°‘π§«“¡µâÕß°“√¢Õß√à“ß°“¬ ‚§√ß √â“ß
§“√å∫Õπ¢Õß°√¥Õ–¡‘‚π®–∂Ÿ°π”‰ª„™â —ß‡§√“–Àå‡ªìπ‰¢¡—π
·≈–§“√å‚∫‰Œ‡¥√µ    à«π‰π‚µ√‡®ππ—Èπ∂Ÿ°¢—∫ÕÕ°®“°
√à“ß°“¬ºà“π∑“ß‰µ (Stevens, 1996)   ®“°√“¬ß“π¢Õß
Sell  ·≈– Rogler (1983); Ravikiran ·≈– Devegowda

(1998); ∑«’»—°¥‘Ï ·≈–§≥– (2546) æ∫«à“°“√‡ √‘¡ Met

„πÕ“À“√∑’Ë¡’‚ª√µ’πµË”∑”„Àâ ¡√√∂¿“æ°“√º≈‘µ‡∑’¬∫‡∑à“
°—∫°“√„™âÕ“À“√‚ª√µ’π Ÿß  πÕ°®“°π—Èπ°“√‡æ‘Ë¡√–¥—∫ Met

¬—ß∑”„Àâ‰¢à‰°à¡’¢π“¥„À≠à¢÷Èπ (Harms and Russell, 1993)

‡π◊ËÕß®“°‰°à‰¢àµâÕß √â“ß‰¢¡—π‡æ◊ËÕ‡ªìπÕß§åª√–°Õ∫
„πøÕß‰¢à °√–∫«π°“√‡¡·∑∫Õ≈‘´÷¡¢Õß‰¢¡—π®÷ß¡’§«“¡
 ”§—≠µàÕ‰°à‰¢à  ¢≥–∑’Ë Met ®—¥‡ªìπ°√¥Õ–¡‘‚π®”‡ªìπ
Õ—π¥—∫Àπ÷Ëß (first limiting amino acid) „π —µ«åªï° ·≈–
¬—ß‡ªìπ “√Õ“À“√®”æ«° lipotropic factor ´÷Ëß¡’º≈µàÕ
‡¡·∑∫Õ≈‘´÷¡¢Õß‰¢¡—π„π√à“ß°“¬ ‚¥¬ Met ∑”Àπâ“∑’Ë„Àâ
À¡Ÿà‡¡∑∑‘≈ (methyl donor) ·≈–¬—ß¡’∫∑∫“∑∑’Ë‡°’Ë¬«¢âÕß
°—∫‚§≈’π (choline) ·≈–°√–∫«π°“√ —ß‡§√“–ÀåøÕ ø“-

∑‘¥‘≈‚§≈’π (phosphatidylcholine) (‡°’¬√µ‘»—°¥‘Ï, 2545)

¥—ßπ—Èπ°“√¢“¥ Met ®÷ß∑”„Àâ¢“¥øÕ ‚ø≈‘ªî¥´÷Ëß‡ªìπÕß§å
ª√–°Õ∫¢Õß‡¬◊ËÕÀÿâ¡‡´≈≈å µ—∫®÷ß‰¡à “¡“√∂π”‰¢¡—πÕÕ°
‰ª ŸàÕ«—¬«–µà“ßÊ ∑”„Àâ°“√ – ¡‰µ√‡Õ ‘́≈°≈’‡´Õ√å√Õ≈„π
µ—∫‡æ‘Ë¡¢÷Èπ ·¡âÕ—µ√“°“√ —ß‡§√“–Àå·≈–°“√¥Ÿ¥ ÷́¡°√¥‰¢¡—π
‡æ◊ËÕπ”‰ª„™â¬—ß§ßª°µ‘Õ¬Ÿà°Áµ“¡ (May, 1983)

‡ªìπ∑’Ë∑√“∫°—π¥’«à“ °“√¢“¥ Met π”‰ª Ÿà¿“«–
§«“¡º‘¥ª°µ‘„π°“√∑”ß“π¢Õßµ—∫ (liver disfunction) À√◊Õ
‡°‘¥°“√ – ¡‰¢¡—π„πµ—∫ (fatty liver syndrome) ´÷Ëß
Nesheim ·≈–§≥– (1971); Griffith ·≈–§≥– (1969)

√“¬ß“π«à“‰°à∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’‚§≈’πµË”¡’‰¢¡—π„πµ—∫ Ÿß
°“√‡ √‘¡ Met „πÕ“À“√‚ª√µ’πµË”∑”„Àâ°“√ – ¡‰¢¡—π
µ—∫≈¥≈ß (Robenson et al., 1970)  „π∑“ß°≈—∫°—π °“√
 —ß‡§√“–Àå‰µ√°≈’‡´Õ√å‰√¥å„πµ—∫‰°à‰¢àπ—Èπ¡’§«“¡ ”§—≠°—∫
°“√„Àâº≈º≈‘µ‰¢à ‡æ√“–‰µ√°≈’‡´Õ√å‰√¥åµâÕß∂Ÿ° àß‰ª – ¡
„π‰¢à·¥ß‡æ◊ËÕ‡ªìπ·À≈àßæ≈—ßß“π ”À√—∫µ—«ÕàÕπ ‚¥¬°“√
 —ß‡§√“–Àå‰µ√°≈’‡´Õ√å‰√¥å„πµ—∫ ®–‡°‘¥¢÷Èπ®“° 2 «‘∂’À≈—°
§◊Õ 1. °√–∫«π°“√‡¡·∑∫Õ≈‘´÷¡¢Õß§“√å‚∫‰Œ‡¥√µ ·≈–
2. °√–∫«π°“√‡¡·∑∫Õ≈‘´÷¡¢Õß°√¥‰¢¡—π∑’Ë‰¥â√—∫®“°
Õ“À“√À√◊Õ∑’Ë ≈“¬¡“®“°‰¢¡—π„π√à“ß°“¬  Õ¬à“ß‰√°Áµ“¡
∑’Ëºà“π¡“¬—ß‰¡à¡’√“¬ß“πº≈¢Õß°√¥Õ–¡‘‚π Met µàÕ°“√
 ≈“¬‰¢¡—π®“°√à“ß°“¬·≈–√–¥—∫‰µ√°≈’‡´Õ√å‰√¥å„πµ—∫∑’Ë¡’
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µàÕº≈º≈‘µ‰¢à ¥—ßπ—Èπ®ÿ¥ª√– ß§å¢Õßß“π∑¥≈Õßπ’È‡æ◊ËÕ»÷°…“
º≈¢Õß√–¥—∫ Met „πÕ“À“√‰°à‰¢à ∑’Ë¡’µàÕ ¡√√∂¿“æ°“√
º≈‘µ °“√ – ¡·≈–°“√ ≈“¬‰¢¡—π„π√à“ß°“¬‰°à‰¢à

Õÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß

 —µ«å∑¥≈Õß·≈–Õ“À“√∑¥≈Õß

°“√∑¥≈Õß„™â‰°à‰¢àæ—π∏ÿå∑“ß°“√§â“ (Babcock B -

380) Õ“¬ÿ 21-32  —ª¥“Àå ®”π«π 384 µ—« «“ß·ºπ°“√
∑¥≈Õß·∫∫ ÿà¡ ¡∫Ÿ√≥å (CRD)  ‚¥¬·∫àß‰°àÕÕ°‡ªìπ 4

°≈ÿà¡Ê ≈– 6 ́ È” Ê ≈– 16 µ—« ‡æ◊ËÕ∑¥ Õ∫Õ‘∑∏‘æ≈¢Õß√–¥—∫
Met  ·≈–‡æ◊ËÕ„Àâ‡ÀÁπº≈¢Õß°“√¢“¥°√¥Õ–¡‘‚π∑’Ë™—¥‡®π
®÷ß„™âÕ“À“√∑¥≈Õß∑’Ë¡’‚ª√µ’π 14% ‚¥¬‡ √‘¡ Met µà“ß°—π
4 √–¥—∫ §◊Õ 0.28% (‡ªìπ Ÿµ√Õ“À“√æ◊Èπ∞“π‰¡à‡ √‘¡ Met)

0.30% 0.38% ·≈– 0.44% „ÀâÕ“À“√·≈–πÈ”µ≈Õ¥‡«≈“
(ad libitum)

 ÿà¡µ—«Õ¬à“ßÕ“À“√‡æ◊ËÕ«‘‡§√“–Àåª√‘¡“≥‚¿™π–µà“ßÊ
„πÕ“À“√∑¥≈Õß§◊Õ §«“¡™◊Èπ ‚ª√µ’π ‰¢¡—π ‡∂â“ ·§≈‡ ’́¬¡
·≈–øÕ øÕ√—  ‚¥¬«‘∏’ Proximate Analysis À“§à“æ≈—ßß“π
√«¡„πÕ“À“√‚¥¬„™â Bomb Calorimeter µ“¡«‘∏’¢Õß

AOAC (1990) √«¡∑—Èß«‘‡§√“–ÀåÀ“ª√‘¡“≥°√¥Õ–¡‘‚π
‚¥¬„™â‡§√◊ËÕß Near-Infrared Spectroscopy (NIR) (Wu

et al., 2002) ¥—ß· ¥ß„π Table 1 ·≈– 2
‡≈’È¬ß‰°à∫π°√ßµ—∫æ◊Èπ≈«¥¢π“¥ 41 x 46 x 40

≈∫.´¡. (2 µ—«/°√ß) „π‚√ß‡√◊Õπ√–∫∫ªî¥∑’Ë§«∫§ÿ¡ ¿“æ
·«¥≈âÕ¡„π‚√ß‡√◊Õπ¥â«¬√–∫∫√–‡À¬‰ÕπÈ” (Evaporative

Cooling System) ‚¥¬µ—ÈßÕÿ≥À¿Ÿ¡‘‡æ◊ËÕ§«∫§ÿ¡°“√∑”ß“π
¢Õßªíö¡πÈ”∑’Ë 27 ∂÷ß 29oC ·≈–µ—Èß§à“§«“¡™◊Èπ‡æ◊ËÕ§«∫§ÿ¡
°“√‡ªî¥ªíô¡πÈ”∑’Ë 75 ∂÷ß 80% RH ·≈–§«∫§ÿ¡°“√ªî¥ªíô¡
πÈ”∑’Ë 85 ∂÷ß 90% RH „Àâ‰°à‰¥â√—∫· ß 16 ™¡./«—π

°“√∫—π∑÷°º≈°“√∑¥≈Õß

°“√∫—π∑÷°º≈°“√∑¥≈Õß·∫àß‡ªìπ 3 ™à«ßÊ ≈– 28

«—π §◊Õ™à«ß∑’Ë‰°à‰¢àÕ“¬ÿ 21-24, 25-28 ·≈– 29-32  —ª¥“Àå
‚¥¬·µà≈–™à«ß¡’°“√∫—π∑÷°¢âÕ¡Ÿ≈æ◊Èπ∞“π¥—ßπ’È§◊Õ πÈ”Àπ—°µ—«
º≈º≈‘µ‰¢à  πÈ”Àπ—°‰¢à  ª√‘¡“≥Õ“À“√∑’Ë‰°à‰¢à°‘π  ·≈–
®”π«π‰°àµ“¬

°“√«‘‡§√“–Àå∑“ß‡§¡’

‡¡◊ËÕ‰°àÕ“¬ÿ§√∫ 32  —ª¥“Àå  ÿà¡µ—«Õ¬à“ß‰°à‰¢à°≈ÿà¡

Table 1. Feed ingredient of basal diet.

Ingredients (%) 14% CP

Yellow corn 67.16
Extract rice bran 5.72
Soybean meal (CP 44%) 11.71
Fishmeal (CP 56%) 5.00
L-Lysine 0.11
Monodicalcium phosphate 0.95
Oyster shell 8.61
Salt 0.24
Premix1 0.50

Total (kg) 100.00

1 Premixed: Lutavit® Mix CNK004 consist of  Vitamin  A

4.80 MIU; D3 0.96 MIU;  E 3.20 g;  K3 0.80 g; B1 0.40 g;

B2 1.60 g;  B6 1.20 g; B12 0.004 g; Pantothenic acid 3.80

g; Niacin 6 g; Folic  acid 0.20 g; Biotin 0.036 g; Se 0.04 g;

Fe 24 g; Mn 24 g Zn 16 g; Cu 2.40 g; I 0.14 g; Feed pre-

servative substant 2.50 g; Flavor 10 g and carrier added

to 1.00 kg premix.
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Table 2. Chemical nutrients composition of basal diet (%).

Composition Calculation Analysis

CP 14.00 14.59
ME (ME/kcal/kg), GE (Kcal/Kg) 2750.0 3545.9*
Ca 3.80 4.16
Available P 0.40 0.77**
Moisture - 10.44
Dry matter - 89.56
Fiber 3.24 2.89
Ash - 13.39
Fat 2.96 2.65
Lysine 0.80 0.81
Methionine 0.28 0.26
Tryptophan 0.16 0.15
Threonine 0.55 0.53
Isoleucine 0.57 0.54
Arginine 0.87 0.85
Leucine 1.30 1.26
Phenylalanine 0.68 0.67
Histidine 0.42 0.42

* Gross energy

** Total Phosphorus

≈– 6 µ—« (´È”≈– 1 µ—«) ¡“‡®“–‡≈◊Õ¥∫√‘‡«≥ªï° ‡æ◊ËÕ»÷°…“
ª√‘¡“≥°√¥‰¢¡—πÕ‘ √–„π´’√—¡ (nonesterified fatty acid:

NEFA) ‚¥¬„™â salting-out technique for colorimetric

free fatty acid assays  µ“¡«‘∏’°“√¢Õß Smith (1975)

‚¥¬„™â “√≈–≈“¬°√¥‰¢¡—π‚Õ≈‘Õ‘°‡ªìπ “√≈–≈“¬¡“µ√∞“π
®“°π—Èπ∑”°“√¶à“‰°à‡æ◊ËÕ™—ËßπÈ”Àπ—°µ—∫

 ÿà¡‡°Á∫µ—«Õ¬à“ßµ—∫ ∑” ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ ‡æ◊ËÕ»÷°…“°“√
·∑√°µ—«¢Õß‰¢¡—π„π‡π◊ÈÕ‡¬◊ËÕµ—∫ (fatty degeneration)

·≈–ª√‘¡“≥‰µ√°≈’‡´Õ√å‰√¥å„πµ—∫ ‚¥¬¥—¥·ª≈ß«‘∏’°“√¢Õß
Sutton ·≈–§≥– (1984) §◊Õ ∑”°“√ °—¥‰¢¡—π ‚¥¬™—Ëß
µ—«Õ¬à“ß 1 °√—¡ ‡®◊Õ®“ß¥â«¬ acetone-ethanol (1:1 v/v)

5 ‡∑à“ ·≈â«π”‰ª homogenized ∑’Ë§«“¡‡√Á« 20,000 √Õ∫/
π“∑’ π“π 1 π“∑’ À≈—ß®“°π—Èππ”‰ªªíòπ‡À«’Ë¬ß¥â«¬§«“¡
‡√Á« 3,000 √Õ∫/π“∑’ ‡ªìπ‡«≈“ 10 π“∑’ π” “√≈–≈“¬
 à«π∫π‰ª«‘‡§√“–ÀåÀ“ª√‘¡“≥‰µ√°≈’‡´Õ√å‰√¥å¥â«¬«‘∏’
enzymatic colorimetric method ¥â«¬‡§√◊ËÕß spectro-

photometer ∑’Ë§«“¡¬“«§≈◊Ëπ· ß 510 π“‚π‡¡µ√ ‚¥¬
„™â™ÿ¥∑¥ Õ∫¢Õß∫√‘…—∑ Erba Diagnostics Manneim

GmbH

°“√«‘‡§√“–Àå∑“ß ∂‘µ‘

«‘‡§√“–Àå§«“¡·ª√ª√«π (analysis of variance)

µ“¡·ºπ°“√∑¥≈Õß·∫∫ completely randomized

design  ·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß√–À«à“ß§à“‡©≈’Ë¬
‚¥¬«‘∏’ Duncan's new multiple range test

º≈·≈–«‘®“√≥å

√–¥—∫ Met „πÕ“À“√‚ª√µ’π 14% ¡’·π«‚πâ¡∑”„Àâ
º≈º≈‘µ‰¢à ·≈–¡«≈‰¢à‡æ‘Ë¡¢÷Èπ ´÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“
¢Õß Quisenberry (1965) ·≈– Fernandez ·≈–§≥–
(1973) ¢≥–∑’Ë°“√‡ √‘¡ Met π—Èπ‰¡à¡’º≈µàÕÕ—µ√“°“√µ“¬
Õ¬à“ß‰√°Áµ“¡æ∫«à“‰°à‰¢à°≈ÿà¡∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’ Met 0.38%

¡’ª√‘¡“≥°“√°‘πÕ“À“√  ·≈–‰¥â√—∫‚¿™π– ‚ª√µ’π·≈–
æ≈—ßß“ππâÕ¬°«à“°≈ÿà¡∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’ Met 0.28% Õ¬à“ß
¡’π—¬ ”§—≠ (p<0.05) √–¥—∫ Met ∑’Ë Ÿß¢÷Èπ ∑”„Àâ‰°à‰¥â√—∫
Met  ®“°Õ“À“√‡æ‘Ë¡¢÷Èπ  (p<0.05)  ‚¥¬°“√‡ √‘¡  Met

„πÕ“À“√µ—Èß·µà 0.30% ‡ªìπµâπ‰ª ∑”„ÀâÕ—µ√“°“√‡ª≈’Ë¬π
Õ“À“√  ·≈–°“√‡ª≈’Ë¬πæ≈—ßß“π‡ªìπ‰¢à¥’¢÷Èπ (p<0.05)
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(Table 3) πÕ°®“°π’È°“√‡æ‘Ë¡√–¥—∫ Met ¬—ß∑”„Àâº≈º≈‘µ
‰¢à·≈–¡«≈‰¢à¡’·π«‚πâ¡¥’¢÷Èπ   Õ¥§≈âÕß°—∫√“¬ß“π¢Õß
∑«’»—°¥‘Ï ·≈–§≥– (2546) ´÷Ëß “‡Àµÿ∑’Ë∑”„Àâ ¡√√∂¿“æ
°“√º≈‘µ¢Õß‰°à‰¢à¥’¢÷Èππ—ÈπÕ“®‡ªìπ‡æ√“–°“√‡æ‘Ë¡√–¥—∫
Met ∑”„Àâ§«“¡ ¡¥ÿ≈¢Õß°√¥Õ–¡‘‚π„πÕ“À“√¥’¢÷Èπ
(Keshavarz and Jackson 1992; Harms and Russell,

1993)

®“°°“√µ√«® Õ∫„πÀâÕßªØ‘∫—µ‘°“√ æ∫«à“ √–¥—∫
Met „πÕ“À“√‰¡à∑”„Àâ°“√·∑√°µ—«¢Õß‰¢¡—π„π‡π◊ÈÕ‡¬◊ËÕ
µ—∫‡ª≈’Ë¬π·ª≈ß Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕ Met „πÕ“À“√ Ÿß¢÷Èπ
∑”„ÀâπÈ”Àπ—°µ—∫ ·≈–‰µ√°≈’‡´Õ√å‰√¥å„πµ—∫ (mg/g liver)

¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ (Table 3) „π¢≥–∑’Ë NEFA „π ’́√—¡
¡’·π«‚πâ¡≈¥≈ß (Figure 2) πÕ°®“°π’È¬—ßæ∫«à“°≈ÿà¡∑’Ë‰¥â
√—∫Õ“À“√∑’Ë¡’ Met  Ÿß¢÷Èππ—Èπ¡’πÈ”Àπ—°µ—∫ (% πÈ”Àπ—°µ—«)

¡“°°«à“°≈ÿà¡∑’Ë¡’ Met „π√–¥—∫µË”Õ¬à“ß¡’π—¬ ”§—≠ (p<

0.05) (Figure 3) ®÷ß∑”„Àâª√‘¡“≥‰µ√°≈’‡´Õ√å‰√¥å„πµ—∫
‡¡◊ËÕ§”π«≥®“°ª√‘¡“≥∑—ÈßÀ¡¥„πµ—∫ Ÿß¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠
(p<0.05) (Figure 4)

®“°º≈°“√∑¥≈Õßæ∫«à“ °“√∑’ËπÈ”Àπ—°µ—∫ Ÿß¢÷Èπ
‡¡◊ËÕª√‘¡“≥°“√‡ √‘¡ Met „πÕ“À“√‡æ‘Ë¡¡“°¢÷Èπ π—ÈπÕ“®
¡“®“°°“√ – ¡‰¢¡—π„πµ—∫∑’Ë Ÿß¢÷Èπ  ¥â«¬‡Àµÿ∑’Ëª√‘¡“≥
‰µ√°≈’‡´Õ√å‰√¥å„πµ—∫ (mg/g liver) ¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ

‡™àπ°—π  Õ¥§≈âÕß°—∫∑«’»—°¥‘Ï ·≈–§≥– (2546) ∑’Ë»÷°…“„π
‰°à‰¢à·≈–√“¬ß“π«à“µ—∫‰°à¡’‰¢¡—π Ÿß¢÷Èπ‡¡◊ËÕ‡æ‘Ë¡√–¥—∫ Met

„πÕ“À“√ ‚¥¬ª√‘¡“≥‰µ√°≈’‡´Õ√å‰√¥å„πµ—∫∑’Ë¡’·π«‚πâ¡
‡æ‘Ë¡¢÷Èππ—Èπ Õ“®¡’ “‡Àµÿ¡“®“° 1) °“√ —ß‡§√“–Àå‰µ√°≈’-
‡´Õ√å‰√¥å„πµ—∫ Ÿß¢÷Èπ 2) µ—∫‰¡à “¡“√∂ àß‰µ√°≈’‡´Õ√å‰√¥å
ÕÕ°πÕ°µ—∫‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ  À√◊Õ  3) ®“°∑—Èß 2

 “‡Àµÿ√à«¡°—π (Wagner et al., 1978) ·µà®“°°“√∑¥≈Õß
‰¡àæ∫Õ“°“√º‘¥ª°µ‘¢Õß°“√·∑√°µ—«¢Õß‰¢¡—π„π‡π◊ÈÕ‡¬◊ËÕ
µ—∫ À√◊Õ«‘°“√¢Õß‚√§ fatty liver syndrome · ¥ß«à“°“√
∑’Ë‰µ√°≈’‡´Õ√å‰√¥å„πµ—∫¡’·π«‚πâ«‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‰¥â√—∫Õ“À“√
∑’Ë¡’ Met  Ÿß¢÷Èππ—Èπ‰¡à‰¥â‡°‘¥®“°°“√¢π àß‰¢¡—πÕÕ°®“°
µ—∫∫°æ√àÕß ¥—ßπ—Èπ®÷ß‡ªìπ‰ª‰¥â«à“ Met Õ“®‰ª°√–µÿâπ°“√
 —ß‡§√“–Àå‰¢¡—π„Àâ – ¡„πµ—∫ Ÿß¢÷Èπ (Smith et al., 1983)

´÷Ëß°“√‡æ‘Ë¡¢÷Èπ¢Õß‰µ√°≈’‡´Õ√å‰√¥åπ—Èπ °Á‡æ◊ËÕ√Õß√—∫º≈º≈‘µ
‰¢à∑’Ë Ÿß¢÷Èπ

√–¥—∫¢Õß Met ‰¡à¡’º≈µàÕ°“√·∑√°µ—«¢Õß‰¢¡—π
„πµ—∫ ·¡â√–¥—∫ Met „πÕ“À“√®–µË”°Áµ“¡ · ¥ß„Àâ‡ÀÁπ«à“
Õ“À“√∑’Ë¡’‚ª√µ’πµË” (14%) ·≈–¡’ª√‘¡“≥ Met „πÕ“À“√
µ—Èß·µà 0.28-0.44% ¬—ß‰¡à°àÕ„Àâ‡°‘¥ªí≠À“ fatty liver

syndrome „π‰°à‰¢à πÕ°®“°π’È Met „πÕ“À“√ 0.28% ¬—ß
Õ“®‡ªìπ√–¥—∫∑’Ë‡æ’¬ßæÕ ”À√—∫°“√„Àâº≈º≈‘µ ‚¥¬æ∫«à“
°≈ÿà¡∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’ Met 0.28% ‰¥â√—∫ Met 0.30 °√—¡/

Table 3. Effect of methionine levels on production performance and evidence

of fatty liver syndrome.

         Met (%)
SEM

0.28 0.30 0.38 0.44

Egg production (%) 91.9 92.0 92.2 94.5 0.55
Egg mass (g) 51.8 53.3 54.0 54.6 0.41
Feed intake (g/h/d) 110.08 a 109.39 ab 107.70 b 108.75 ab 0.31
Protein intake (g/h/d) 15.41 a 15.31 ab 15.07 b 15.22 a 0.04
Methionine intake (g/h/d) 0.30 a 0.32 b 0.40 c 0.47 d 0.01
Energy intake (kcal/h/d) 302.72 a 300.82 ab 296.18 b 299.05 ab 0.87
Feed conversion (g/g egg) 1.93 a 1.88 b 1.84 c 1.89 b 0.008
Energy conversion (kcal/g egg) 5.32 a 5.19 b 5.07 c 5.20 b 0.02
Mortality (%) 0.33 0.33 0.22 0.27 0.07
Fatty degeneration* 1 0 0 1 -
Liver triglyceride (mg/g liver) 32.72 32.83 33.34 34.21 1.28

a,b,c,d Values within a row with different superscripts are significantly different (p<0.05)

* Fatty degeneration score; 0 = normal, 1 = mild, 2 = abundant
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µ—«/«—π ·≈–‚ª√µ’π 15.41 °√—¡/µ—«/«—π ´÷Ëß„°≈â‡§’¬ß°—∫
√–¥—∫∑’Ë·π–π”¢Õß NRC (1994) ·≈– Balnave ·≈–
Robinson (2000) ‡¡◊ËÕ√–¥—∫ Met „πÕ“À“√¡“°¢÷Èπ æ∫
«à“√–¥—∫ NEFA „π´’√—¡¡’·π«‚πâ¡≈¥≈ß ´÷ËßÕ“®‡°‘¥®“°
‰°àπ”æ≈—ßß“π∑’Ë – ¡„π√Ÿª¢Õß‰¢¡—π√à“ß°“¬¡“„™â„π°“√
 √â“ß‰¢àπâÕ¬≈ß ¢≥–∑’Ë°≈ÿà¡∑’Ë‰¥â√—∫ Met 0.30% ·≈– Ÿß°«à“
¡’ª√– ‘∑∏‘¿“æ°“√„™âæ≈—ßß“π¥’¢÷Èπ ́ ÷Ëß‡ªìπ‰ª‰¥â«à“°“√‡ √‘¡
Met ‡æ‘Ë¡ ¡¥ÿ≈¢Õß°√¥Õ–¡‘‚π„Àâ¥’¢÷Èπ ∑”„Àâ¡’°√¥Õ–¡‘‚π
¡“°æÕ ”À√—∫°“√ —ß‡§√“–Àå‚ª√µ’π·≈–‡ª≈’Ë¬π‡ªìπæ≈—ßß“π
‚¥¬¢âÕ ¡¡ÿµ‘∞“π„π§√—Èßπ’È Õ¥§≈âÕß°—∫§«“¡ —¡æ—π∏å‡™‘ß
∫«°∑’Ë‡°‘¥¢÷Èπ√–À«à“ßπÈ”Àπ—°µ—«·≈–ª√‘¡“≥ Met ∑’Ë‰¥â®“°
Õ“À“√∑’Ë¡“°¢÷Èπ  ¥—ßπ—Èπ°“√»÷°…“„π§√—Èßπ’È √ÿª‰¥â«à“°“√
‡ √‘¡ Met „πÕ“À“√ ∑”„Àâº≈º≈‘µ·≈–ª√– ‘∑∏‘¿“æ°“√

Figure 3. Effect  of  methionine  levels  on  liver

weight.

Figure 4. Effect  of  methionine  levels  on  liver

triglyceride.

Figure 1. Effect of methionine levels on body

weight.

Figure 2.  Effect of methionine levels on NEFA.

„™âæ≈—ßß“π®“°Õ“À“√¥’¢÷Èπ ®÷ß ≈“¬æ≈—ßß“π – ¡„π
√à“ß°“¬À√◊Õ‰¢¡—π≈¥≈ß ·≈–¡’°“√ —ß‡§√“–Àå‰µ√°≈’‡´Õ√å
‰√¥å‡æ‘Ë¡¢÷Èπ‡æ◊ËÕ√Õß√—∫º≈º≈‘µ∑’Ë Ÿß¢÷Èπ

°‘µµ‘°√√¡ª√–°“»

¢Õ∫§ÿ≥»Ÿπ¬åæ—π∏ÿ«‘»«°√√¡·≈–‡∑§‚π‚≈¬’™’«¿“æ
·Ààß™“µ‘ „π°“√ π—∫ πÿπ∑ÿπ«‘®—¬ ·≈–¢Õ¢Õ∫§ÿ≥ √». ¥√.
Õ“¿—  √“ ™Ÿ‡∑»– Õ“®“√¬åª√–®”¿“§«‘™“ √’√–«‘∑¬“ §≥–
 —µ«·æ∑¬å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å «‘∑¬“‡¢µ∫“ß‡¢π
∑’Ë„Àâ§”·π–π”·≈–°√ÿ≥“Õ”π«¬§«“¡ –¥«°„π°“√ªØ‘∫—µ‘
ß“π∑¥≈Õß
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