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Effects of vitamin E supplementation on loin (Longissimus dorsi)
quality in Brahman x Thai native cattle
Songklanakarin J. Sci. Technol., 2005, 27(6) : 1189-1197

This experiment was conducted to study effects of vitamin E supplementation on physical, chemical

and eating quality of longissimus dorsi muscle of Brahman x Thai native cattle. Four groups of three Brahman

x Thai native steers, weighing 150-160 kg, were fed with concentrate supplemented with vitamin E at 0, 100,

200, 400 ppm before and after grazing in the pasture. The experiment lasted 120 days. At the end of the feed-

ing trial all cattle were slaughtered and longissimus dorsi muscles were collected to determine various meat
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quality aspects. The results showed that the lowest shear force value of meat in the 400-ppm group indicated

a more tender in comparison to the others. All supplementation levels had no effect on pH of the meat. Water

holding capacity of the meat (after chilled for 24 hours) from the 100-ppm group, was significantly different

(P<0.05) from those in the other groups. Lightness (l value) was highest in the 200-ppm group. Redness (a

value) of the meat in the 400-ppm group was lower than the others. Yellowness (b value) of the meat in the

400-ppm group was lower than in the 200-ppm group but not significantly different from those in the 0- and

100-ppm groups. Supplementation of vitamin E at any levels did not affect (P>0.05) either triobarbituric

acid (TBA) value or eating quality (tenderness, juiciness, flavor and overall acceptability).

Key words : cattle, Brahman x Thai native, longissimus dorsi, meat quality, vitamin E
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°“√∑¥≈Õß§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“º≈¢Õß°“√‡ √‘¡«‘µ“¡‘πÕ’µàÕ§ÿ≥≈—°…≥–∑“ß°“¬¿“æ ‡§¡’ ·≈–°“√

∫√‘‚¿§¢Õß‡π◊ÈÕ —ππÕ° (longissimus dorsi) ¢Õß‚§  ‚¥¬„™â‚§≈Ÿ°º ¡∫√“Àå¡—π x æ◊Èπ‡¡◊Õß‰∑¬  ‡æ»ºŸâ  πÈ”Àπ—°

ª√–¡“≥ 150-160 °°.®”π«π 12 µ—« ·∫àß‡ªìπ 4 °≈ÿà¡ °≈ÿà¡≈– 3 µ—« ‡≈’È¬ß¥â«¬Õ“À“√¢âπ∑’Ë‡ √‘¡«‘µ“¡‘πÕ’„π√–¥—∫

0, 100, 200 ·≈– 400 ppm °àÕπ·≈–À≈—ßª≈àÕ¬≈ß·ª≈ßÀ≠â“ ∑”°“√∑¥≈Õß‡ªìπ√–¬–‡«≈“ 120 «—π ‡¡◊ËÕ§√∫°”Àπ¥

π”‚§∑ÿ°µ—«‡¢â“¶à“·≈â«‡°Á∫µ—«Õ¬à“ß‡π◊ÈÕ —ππÕ°¡“∑”°“√∑¥ Õ∫§ÿ≥¿“æ¢Õß‡π◊ÈÕ  º≈°“√∑¥≈Õßæ∫«à“ §à“·√ßµ—¥ºà“π

(shear force value) ¢Õß‡π◊ÈÕ —ππÕ°¢Õß‚§°≈ÿà¡∑’Ë‡ √‘¡‰«µ“¡‘π∑’Ë√–¥—∫ 400 ppm µË”°«à“‡π◊ÈÕ —ππÕ°®“°°≈ÿà¡Õ◊ËπÊ

(P<0.05) · ¥ß«à“‡π◊ÈÕ‚§∑’Ë‰¥â√—∫°“√‡ √‘¡«‘µ“¡‘πÕ’„π√–¥—∫π’È¡’§«“¡πÿà¡¡“°°«à“°“√‡ √‘¡„π√–¥—∫Õ◊ËπÊ   °“√‡ √‘¡

«‘µ“¡‘πÕ’„π∑ÿ°√–¥—∫‰¡à¡’º≈µàÕ§«“¡‡ªìπ°√¥-¥à“ß (pH) ¢Õß‡π◊ÈÕ (P<0.05)  §à“§«“¡ “¡“√∂„π°“√Õÿâ¡πÈ” (water

holding capacity) ¢Õß‡π◊ÈÕÀ≈—ß°“√·™à‡¬Áπ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß®“°‚§°≈ÿà¡∑’Ë‰¥â√—∫°“√‡ √‘¡«‘µ“¡‘πÕ’∑’Ë√–¥—∫ 100 ppm

¡’§«“¡·µ°µà“ß®“°°≈ÿà¡Õ◊Ëπ (P<0.05)  §«“¡ «à“ß (lightness, l) ¡’§à“ Ÿß∑’Ë ÿ¥„π‡π◊ÈÕ®“°°≈ÿà¡∑’Ë¡’°“√‡ √‘¡«‘µ“¡‘πÕ’„π

√–¥—∫ 200 ppm  §à“§«“¡·¥ß (redness, a) ¢Õß‡π◊ÈÕ®“°°≈ÿà¡∑’Ë‰¥â√—∫°“√‡ √‘¡«‘µ“¡‘πÕ’„π√–¥—∫ 400 ppm ¡’§à“µË”

°«à“°≈ÿà¡Õ◊Ëπ  §à“§«“¡‡À≈◊Õß (yellowness, b) ¢Õß‡π◊ÈÕ„π°≈ÿà¡∑’Ë‡ √‘¡«‘µ“¡‘πÕ’ 400 ppm µË”°«à“°≈ÿà¡∑’Ë‡ √‘¡«‘µ“¡‘πÕ’

200 ppm ·µà‰¡à·µ°µà“ß®“°°≈ÿà¡∑’Ë‰¡à‡ √‘¡·≈–°≈ÿà¡∑’Ë‡ √‘¡«‘µ“¡‘πÕ’‡æ’¬ß 100 ppm  °“√‡ √‘¡∑ÿ°√–¥—∫‰¡à¡’º≈µàÕ

§«“¡À◊π´÷Ëß«—¥®“°ª√‘¡“≥¢Õß triobarbituric acid (TBA) ¢Õß‡π◊ÈÕ  ·≈–§ÿ≥¿“æ„π°“√∫√‘‚¿§ ‰¥â·°à §«“¡πÿà¡

(tenderness) §«“¡©Ë” (juiciness) √ ™“µ‘ (flavor) ·≈–°“√¬Õ¡√—∫‚¥¬√«¡ (overall acceptability)

‚¥¬ª°µ‘·≈â«ºŸâ∫√‘‚¿§π‘¬¡„™âªí®®—¬∑“ß¥â“π°“¬¿“æ
Õ“∑‘  ’ §«“¡πÿà¡ √ ™“µ‘ Õ“¬ÿ°“√‡°Á∫√—°…“ °“√ Ÿ≠‡ ’¬
πÈ”Àπ—° §«“¡ ¥·≈–§ÿ≥¿“æ„π°“√∫√‘‚¿§„π°“√ª√–‡¡‘π
§ÿ≥¿“æ¢Õß‡π◊ÈÕ ¥—ßπ—Èπ„π°“√º≈‘µ‚§‡π◊ÈÕ®÷ßµâÕß§”π÷ßªí®®—¬
µà“ßÊ ‡À≈à“π’È‡ªìπÕ¬à“ß¡“°  ¡’¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ«à“°“√‡ √‘¡
«‘µ“¡‘πÕ’„πÕ“À“√ —µ«å°√–‡æ“–√«¡·≈– —µ«å°√–‡æ“–‡¥’Ë¬«
¡’§«“¡ —¡æ—π∏å°—∫√–¥—∫§«“¡‡¢â¡¢âπ¢Õß·Õ≈ø“‚∑‚§

‡øÕ√Õ≈ (α-tocopherol) „π‡π◊ÈÕ (den Hertog-Meischke

et al., 1997; Liu et al., 1995) ‚¥¬¡’º≈∑”„Àâ§ÿ≥≈—°…≥–
µà“ßÊ  ¥—ß∑’Ë°≈à“«¡“¢â“ßµâπ¡’§ÿ≥¿“æ¥’¢÷Èπ  √–¥—∫§«“¡
‡¢â¡¢âπ¢Õß·Õ≈ø“‚∑‚§‡øÕ√Õ≈„π‡π◊ÈÕ¡’§«“¡ —¡æ—π∏å„π
∑‘»∑“ß‡¥’¬«°—π°—∫§ÿ≥¿“æ¥â“π ’¢Õß‡π◊ÈÕ (Arnold et al.,

1992) ‚¥¬™à«¬ªÑÕß°—π°“√‡ª≈’Ë¬π·ª≈ß¢Õß‰¡‚Õ‚°≈∫‘π
(myoglobin) ´÷Ëß‡ªìπ “√ ’∑’ËÕ¬Ÿà„π‡π◊ÈÕ (Faustman et al.,
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1998) ∑”„Àâ‡π◊ÈÕ¡’ ’ —π «¬ß“¡·≈– ’§ß∑ππ“π¢÷Èπ  à«π
°“√ Ÿ≠‡ ’¬πÈ”®“°‡π◊ÈÕ (drip loss) ´÷Ëß‡ªìπªí®®—¬Àπ÷Ëß∑’Ë
∑”„Àâ§«“¡ «¬ß“¡πà“´◊ÈÕ≈¥≈ß ¿“¬„µâ ¿“«–∑’ËÕÿ≥À¿Ÿ¡‘
´“° Ÿß¢÷Èπ·≈–§«“¡‡ªìπ°√¥-¥à“ß (pH) ¢Õß‡π◊ÈÕ≈¥µË”≈ß
À√◊Õ¡’§«“¡‡ªìπ°√¥ Ÿß¢÷Èππ—Èπ®–‡ªìπº≈„Àâ‡π◊ÈÕ —µ«å¡’§«“¡
 “¡“√∂„π°“√Õÿâ¡πÈ”≈¥≈ß ·µà°“√ Ÿ≠‡ ’¬πÈ”®“°‡π◊ÈÕ¡’
§«“¡‡°’Ë¬«¢âÕß°—∫æ—π∏ÿå ‡æ» Õ“¬ÿ Õ“À“√ §«“¡‡§√’¬¥
°àÕπ¶à“·≈–«‘∏’°“√¶à“ (Fennema, 1990 Õâ“ß‚¥¬ den

Hertog-Meischke et al., 1997)   Ashgar et al. (1991)

√“¬ß“π«à“°“√‡ √‘¡«‘µ“¡‘πÕ’„πÕ“À“√¢Õß ÿ°√™à«¬≈¥
Õ—µ√“°“√ Ÿ≠‡ ’¬πÈ”Àπ—°¢Õß‡π◊ÈÕ ‚¥¬‰ª∑”Àπâ“∑’Ë¬—∫¬—Èß
À√◊Õ™–≈Õ°“√‡°‘¥ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—Ëπ (oxidation) ∑”„Àâ
‡¬◊ËÕÀÿâ¡‡´≈≈å§ß ¿“æÕ¬Ÿà‰¥âπ“π¢÷Èπ  √«¡∑—Èß¬—ßªÑÕß°—π
°“√À◊π¢Õß‰¢¡—π ∑”„Àâ°“√‡ª≈’Ë¬π·ª≈ß ’§ÿ≥¿“æ·≈–
§ÿ≥≈—°…≥–¢Õß‡π◊ÈÕ™â“≈ß (Kanner, 1994; Liu et al.,

1995)  ‚¥¬ª°µ‘√–¥—∫§«“¡µâÕß°“√«‘µ“¡‘πÕ’¢—Èπæ◊Èπ∞“π
¢Õß —µ«å‡§’È¬«‡Õ◊ÈÕßÕ¬Ÿà„π™à«ß√–À«à“ß 15-40 ¡°./°°./«—π
(National Research Council, 1989) °“√º ¡«‘µ“¡‘πÕ’
≈ß„π‡π◊ÈÕ ¥‚¥¬µ√ßπ—Èπ‰¡à “¡“√∂‡æ‘Ë¡§ÿ≥¿“æµà“ßÊ
¥—ß°≈à“«‰¥â (Wen, 1997) ́ ÷Ëß McDowell ·≈–§≥– (1996)

‰¥â‡ πÕ·π–«à“§«√∑’Ë®–‡ √‘¡≈ß„πÕ“À“√„π√–¥—∫ 500 IU/

µ—«/«—π „π™à«ß 100 «—π ÿ¥∑â“¬¢Õß°“√‡≈’È¬ß°àÕππ” àß‰ª
™”·À≈– Eikelenboom ·≈–§≥– (2000) æ∫«à“ °“√
‡ √‘¡„πª√‘¡“≥ 2,025 ¡°./«—π ‡ªìπ‡«≈“ 126 «—π∑”„Àâ
√–¥—∫¢Õß α-tocopherol „π°≈â“¡‡π◊ÈÕ longissimus

thoracis  Ÿß°«à“„π‚§°≈ÿà¡∑’Ë‰¡à¡’°“√‡ √‘¡∂÷ß 2 ‡∑à“ ´÷Ëß¬—ß
‰¡à¡’¢âÕ √ÿª∑’Ë™—¥‡®π  °“√»÷°…“„π§√—Èßπ’È®÷ß¡’«—µ∂ÿª√– ß§å
‡æ◊ËÕ»÷°…“º≈¢Õß°“√‡ √‘¡«‘µ“¡‘πÕ’µàÕ§ÿ≥≈—°…≥–∑—Èß
∑“ß¥â“π°“¬¿“æ ‡§¡’ ·≈–°“√∫√‘‚¿§¢Õß‡π◊ÈÕ —ππÕ°
(longissimus dorsi) ¢Õß‚§∑’Ë‰¥â√—∫°“√‡ √‘¡«‘µ“¡‘πÕ’„π
√–¥—∫µà“ßÊ °—π

Õÿª°√≥å·≈–«‘∏’°“√

 —µ«å∑¥≈Õß

°“√∑¥≈Õß„π§√—Èßπ’È„™â‚§≈Ÿ°º ¡∫√“Àå¡—π x æ◊Èπ-
‡¡◊Õß‰∑¬ ‡æ»ºŸâµÕπ Õ“¬ÿª√–¡“≥ 1 ªï ¢π“¥πÈ”Àπ—°µ—«
150-160 °°. ®”π«π 12 µ—« °àÕπ‡√‘Ë¡°“√∑¥≈Õß‚§∑ÿ°µ—«

‰¥â√—∫°“√∂à“¬æ¬“∏‘¿“¬„π ·≈–©’¥«—§´’πªÑÕß°—π‚√§ª“°
·≈–‡∑â“‡ªóòÕ¬ (foot and mouth disease) ·≈–‚√§§Õ∫«¡
(haemorrhagic septicemia) «“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡
 ¡∫Ÿ√≥å (completely randomized design, CRD) ‚¥¬
·∫àß‚§ÕÕ°‡ªìπ 4 °≈ÿà¡Ê ≈– 3 µ—« ·µà≈–°≈ÿà¡‰¥â√—∫Õ“À“√
∑¥≈Õß∑’Ë¡’‚¿™π–µ“¡√–¥—∫§«“¡µâÕß°“√¢Õß√à“ß°“¬
(National Research Council, 1989) ·≈–¡’°“√‡ √‘¡
«‘µ“¡‘πÕ’ (DL-alpha-tocopheryl acetate, ROVIMIX

E-50 absorbate, ROCHE, USA) „π√–¥—∫ 0, 100, 200

·≈– 400 ppm µ“¡≈”¥—∫ «—µ∂ÿ¥‘∫∑’Ë„™â„π°“√‡µ√’¬¡Õ“À“√
¢âπª√–°Õ∫¥â«¬ √”≈–‡Õ’¬¥ 3.8% ¢â“«‚æ¥ªÉπ 18.2%

‰¥·§≈‡´’¬¡ 1% ‡°≈◊Õ∑–‡≈ 1% ¡—π ”ª–À≈—ß 70.4%

æ√’¡‘°´å 1% ªŸπ¢“« 1% ¬Ÿ‡√’¬ 2.6% °”¡–∂—π 1% ‚¥¬
Õ“À“√¢âπ∑’Ë„™â¡’√–¥—∫‚ª√µ’π ·≈–¡’æ≈—ßß“πª√–¡“≥ 11.7%

·≈– 3.38 °‘‚≈·§≈Õ√’/°√—¡ µ“¡≈”¥—∫ Õß§åª√–°Õ∫∑“ß
‚¿™π“°“√Õ◊ËπÊ „π Ÿµ√Õ“À“√· ¥ß‰«â„π Table 1 ‡ √‘¡
Õ“À“√¢âπ„πª√‘¡“≥ 2% ¢ÕßπÈ”Àπ—°µ—«/«—π ‚¥¬·∫àß„Àâ
°àÕπ·≈–À≈—ßª≈àÕ¬≈ß‰ª·∑–‡≈Á¡„π·ª≈ßÀ≠â“√Ÿ´’Ë (Rhuzi;

Brachiaria ruziziensis) ∑”°“√∑¥≈Õßπ“π 120 «—π
‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õßπ”‚§∑—ÈßÀ¡¥‡¢â“¶à“·≈â«∑”°“√‡°Á∫
µ—«Õ¬à“ß‡π◊ÈÕ —ππÕ° ‡æ◊ËÕπ”‡Õ“‰ª∑¥ Õ∫§ÿ≥¿“æ∑—Èß„π
∑“ß°“¬¿“æ ∑“ß‡§¡’·≈–§ÿ≥¿“æ„π°“√∫√‘‚¿§

°“√∑¥ Õ∫§ÿ≥¿“æ∑“ß°“¬¿“æ·≈–∑“ß‡§¡’

π”µ—«Õ¬à“ß¢Õß‡π◊ÈÕ —π¡“∑¥ Õ∫§ÿ≥¿“æ∑“ß
°“¬¿“æ·≈–∑“ß‡§¡’¥—ßπ’È

1. °“√«—¥§à“·√ßµ—¥ºà“π (shear force value)

Table 1. Proximate analysis of the concentrate

feed.

Analysis Value

Moisture (%) 7.1356
Ash (%) 13.7928
Calcium (%) 3.2086
Phosphorus (%) 0.5758
Protein (%) 11.7296
Fat (%) 2.9981
Fiber (%) 2.7420
Energy (kcal/g) 3.3805
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´÷Ëß‡ªìπ§à“∑’Ë∫àß™’È∂÷ß§«“¡πÿà¡¢Õß‡π◊ÈÕ¥â«¬‡§√◊ËÕß Warner

Bratzler Shear Force (Salter 88 YDW, USA) ‚¥¬π”
‡π◊ÈÕ —ππÕ°®“°‚§µ—«≈– 2 ™‘Èππ”¡“∑”„Àâ ÿ°°àÕππ”‰ª«—¥
§à“·√ßµ—¥ºà“π ™‘Èπ≈– 5 §√—Èß (1.27 cm. Core size) µ“¡
«‘∏’°“√¢Õß Obuz ·≈–§≥– (2004)

2. «—¥§à“§«“¡‡ªìπ°√¥-¥à“ß ¢Õß‡π◊ÈÕ¿“¬À≈—ß®“°
 —µ«åµ“¬ª√–¡“≥ 1 ™—Ë«‚¡ß ·≈–À≈—ß®“°‡°Á∫‰«â„πÀâÕß‡¬Áπ
‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß  ∑”°“√«—¥¥â«¬‡§√◊ËÕß pH meter

(Ama-Digit, AD 140 ph, Germany)

3. «—¥§«“¡ “¡“√∂„π°“√Õÿâ¡πÈ” (water holding

capacity) ¢Õß‡π◊ÈÕ∑’Ë‡°Á∫¿“¬À≈—ß®“° —µ«åµ“¬ª√–¡“≥ 1

™—Ë«‚¡ß·≈–À≈—ß®“°‡°Á∫´“°‚§‰«â„πÀâÕß‡¬Áπ‡ªìπ‡«≈“ 24

™—Ë«‚¡ß µ“¡«‘∏’°“√¢Õß Price ·≈– Schweigert (1987)

4. µ√«® Õ∫≈—°…≥– ’¢Õß‡π◊ÈÕ ‰¥â·°à §«“¡ «à“ß
À√◊Õ§«“¡‡ªìπ¡—π«“« (lightness, l) §«“¡·¥ß (redness,

a) §«“¡‡À≈◊Õß (yellowness, b) ‚¥¬„™â‡§√◊ËÕß Chro-

mameter (Minolta, CT-310, Japan) µ—«Õ¬à“ß≈– 5 §√—Èß
5. «—¥ª√‘¡“≥ “√ triobarbituric acid number

(TBA) ´÷Ëß‡ªìπ§à“∑’Ë∫àß™’È∂÷ß°“√À◊π¢Õß‡π◊ÈÕ‚¥¬°“√π”‡π◊ÈÕ
∑’Ë‡°Á∫‰«â„πµŸâ·™à·¢Áß (-20ºC) ‡ªìπ‡«≈“ 3  —ª¥“Àå°àÕππ”
¡“«—¥§à“ TBA „πµ“¡«‘∏’°“√¢Õß Pearson (1975)

°“√∑¥ Õ∫§ÿ≥¿“æ„π°“√∫√‘‚¿§

π”‡π◊ÈÕ —ππÕ° 2 ™‘Èπ®“°‚§·µà≈–µ—«¡“¬à“ß„Àâ ÿ°
¥â«¬‡µ“¢¥≈«¥§«“¡√âÕπ¢π“¥ 1,050 «—µµå (Turbora,

TRK 13 TG) ‡ªìπ‡«≈“ª√–¡“≥ 20 π“∑’  µ—¥µ—«Õ¬à“ß
‡π◊ÈÕ„Àâ‡ªìπ™‘Èπ¢π“¥ 1 ≈∫.´¡. ·≈â«∑”°“√µ√«®«—¥‚¥¬
°“√™‘¡‚¥¬Õ“ “ ¡—§√∑’Ë‰¡à‡§¬™‘¡‡π◊ÈÕ„π≈—°…≥–π’È¡“°àÕπ
ºŸâ™‘¡·µà≈–§π®–‰¥â√—∫√“¬≈–‡Õ’¬¥·≈–·π«∑“ß„π°“√µ√«®
™‘¡°àÕπ°“√™‘¡µ—«Õ¬à“ß‡π◊ÈÕ‡æ◊ËÕ„Àâ∑√“∫∂÷ß≈—°…≥–∑’Ë∑”°“√
«—¥ ‰¥â·°à §«“¡πÿà¡ (tenderness) §«“¡©Ë”πÈ” (juiciness)

√ ™“µ‘ (flavor) ·≈–°“√¬Õ¡√—∫‚¥¬√«¡ (overall accept-

ability)  ∑—Èßπ’È·µà≈–µ—«Õ¬à“ß®–„™âºŸâ™‘¡ª√–¡“≥ 30 §π
·µà≈–µ—«Õ¬à“ß∑”°“√∑¥ Õ∫ ’Ë´È”

°“√∑¥ Õ∫∑“ß ∂‘µ‘

∑”°“√‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õßªí®®—¬°“√
∑¥≈Õß¥â«¬«‘∏’ one-way ANOVA ·≈–«‘‡§√“–Àå§«“¡

·µ°µà“ß√–À«à“ß§à“‡©≈’Ë¬¢Õß≈—°…≥–µà“ßÊ „π·µà≈–°≈ÿà¡
‚¥¬«‘∏’  Duncan's new multiple range test  ∑’Ë√–¥—∫
§«“¡πà“‡™◊ËÕ∂◊Õ P<0.05 „π‚ª√·°√¡ ”‡√Á®√Ÿª SAS (SAS,

1999)

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

·√ßµ—¥ºà“π

§à“·√ßµ—¥ºà“π‡ªìπ§à“∑’Ë∫àß™’È∂÷ß§«“¡‡Àπ’¬«À√◊Õ
§«“¡πÿà¡¢Õß‡π◊ÈÕ Table 2 ‰¥â· ¥ß„Àâ‡ÀÁπ«à“§à“·√ßµ—¥ºà“π
‡π◊ÈÕ —ππÕ°¢Õß‚§∑’Ë‰¥â√—∫°“√‡ √‘¡«‘µ“¡‘πÕ’¡’·π«‚πâ¡
≈¥≈ßµ“¡√–¥—∫°“√‡ √‘¡∑’Ë Ÿß¢÷Èπ  ‚¥¬°≈ÿà¡∑’Ë¡’°“√‡ √‘¡∑’Ë
√–¥—∫ 400 ppm ¡’§à“µË”∑’Ë ÿ¥ (P<0.05) ¥—ßπ—Èπ®÷ßÕ“®
°≈à“«‰¥â«à“ ‡π◊ÈÕ —ππÕ°¢Õß‚§∑’Ë‰¥â√—∫°“√‡ √‘¡«‘µ“¡‘πÕ’„π
√–¥—∫ Ÿß¢÷Èπ¡’§«“¡πÿà¡‡æ‘Ë¡¢÷Èπ ·µà§à“ à«π„À≠à∑’Ë‰¥â®“°°“√
»÷°…“„π§√—Èßπ’È¬—ß§ß Ÿß°«à“§à“∑’Ë‰¥â®“°°“√»÷°…“¢Õß Kim

·≈– Lee (2003) ∑’Ë√“¬ß“π«à“‡π◊ÈÕ —ππÕ°∑—Èß “¡‡°√¥
®“°‚§æ—π∏ÿåŒ—π«Ÿ (Hanwoo) ´÷Ëß‡ªìπ‚§æ◊Èπ‡¡◊Õß‡°“À≈’∑’Ë
‡≈’È¬ß¢ÿπ‚¥¬‰¡à‡ √‘¡«‘µ“¡‘πÕ’ (µ—¥·µàß´“°µ“¡«‘∏’¢Õß
National Livestock Cooperative Federation, ª√–‡∑»
‡°“À≈’) §«“¡πÿà¡¢Õß‡π◊ÈÕπ’ÈÕ“®‡°’Ë¬«¢âÕß°—∫ª√‘¡“≥¢Õß
§Õ≈≈“‡®π (collagen) „π‡π◊ÈÕ  ‚¥¬‡π◊ÈÕ‚§§ÿ≥¿“æ¥’∑’Ë
¡’§«“¡πÿà¡¡“°°«à“¡—°¡’ª√‘¡“≥§Õ≈≈“‡®π∑’ËµË”°«à“
(™—¬≥√ß§å, 2529) ·µàÕ¬à“ß‰√°Áµ“¡ ·¡â«à“‡π◊ÈÕ‚§æ—π∏ÿåŒ—π«Ÿ
∑—Èß “¡‡°√¥®–¡’ª√‘¡“≥§Õ≈≈“‡®π·µ°µà“ß°—π ·µà°Á‰¡àæ∫
§«“¡·µ°µà“ß¥â“π§«“¡πÿà¡¢Õß‡π◊ÈÕ∑—Èß “¡‡°√¥·µàÕ¬à“ß„¥

§«“¡‡ªìπ°√¥-¥à“ß

§à“ pH ¢Õß‡π◊ÈÕ —π ¥À√◊ÕÀ≈—ß·™à‡¬Áπ‡ªìπ‡«≈“
24 ™—Ë«‚¡ß¢Õß‚§°≈ÿà¡µà“ßÊ ‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘ (P>0.05)  Õ¥§≈âÕß°—∫º≈°“√»÷°…“¢Õß
Eikelenboom et al. (2000)  Õ¬à“ß‰√°Áµ“¡ §à“ pH ¢Õß
‡π◊ÈÕ à«π„À≠à≈¥≈ßµ“¡√–¬–‡«≈“„π°“√‡°Á∫√—°…“ ‚¥¬ pH

¢Õß‡π◊ÈÕ ¥·≈–‡π◊ÈÕ·™à‡¬Áπ¡’§à“Õ¬Ÿà„π™à«ßª√–¡“≥ 6.1-6.4

·≈– 6.0-6.4 µ“¡≈”¥—∫ (Table 2)  °“√≈¥≈ß¢Õß pH π’È
Õ“®‡°’Ë¬«¢âÕß°—∫Õÿ≥À¿Ÿ¡‘„π°“√‡°Á∫√—°…“ ‚¥¬ Jermiah

·≈– Gibson (2001) æ∫«à“‡π◊ÈÕ∑’Ë‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ -1.5ºC

®–¡’§à“ pH  Ÿß°«à“‡π◊ÈÕ∑’Ë‡°Á∫∑’Ë 5ºC ‡π◊ËÕß®“°°“√‡æ‘Ë¡¢÷Èπ
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¢ÕßÕ—µ√“°“√¬àÕ¬ ≈“¬‰°≈‚§‡®π (glycolysis) ®– àßº≈
„Àâ¡’°“√ – ¡°√¥·≈§µ‘° (lactic acid) „π‡π◊ÈÕ‡¬◊ËÕ‡æ‘Ë¡¢÷Èπ
( ÿ∑∏‘æß»å, 2542; Price and Schweigert, 1987) ‚¥¬
Õ“®‡ªìπº≈µàÕ‡π◊ËÕß®“°°“√∑”ß“π¢Õß‡ÕÁπ‰´¡åøÕ ‚ø
‰≈‡ª ‡Õ 2 (phospholipase A

2
) (Cheah et al., 1995)

∑’Ë‰ªª≈¥ª≈àÕ¬°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—« “¬¬“« (long-chain

unsaturated fatty acid) ÕÕ°¡“®“°‰¡‚µ§√Õπ‡¥√’¬
(mitochondria) ∑”„Àâ‡¬◊ËÕÀÿâ¡´“√å‚§æ≈“ ¡‘°‡√µ‘§‘«≈—¡
(sarcoplasmic reticulum) ¡’‡ ∂’¬√¿“æ≈¥≈ß ‡ªìπº≈„Àâ
·§≈‡´’¬¡Õ‘ÕÕπ∑’Ë – ¡Õ¬Ÿà„πÕÕ√å°“‡π≈≈å™π‘¥π’È®–∂Ÿ°
ª≈àÕ¬ÕÕ°¡“Õ¬Ÿà„π´“√å‚§æ≈“ ´÷¡ (sarcoplasm) ¡“°¢÷Èπ
´÷Ëß¡’º≈∑”„Àâ pH ¢Õß‡´≈≈å≈¥≈ß ®π‡ªìπ‡Àµÿ„Àâ‡π◊ÈÕ¡’
≈—°…≥– ’‡¢â¡ ·πàπ·≈–·Àâß (dark firm dry) ∑’Ë àßº≈µàÕ
 ’¢Õß‡π◊ÈÕ §«“¡πà“´◊ÈÕ ·≈–°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§‡¡◊ËÕ

‡∑’¬∫°—∫‡π◊ÈÕ∑’Ë¬—ß ¥Õ¬Ÿà ( ÿ∑∏‘æß»å, 2542; Viljeon et al.,

2002)

§«“¡ “¡“√∂„π°“√Õÿâ¡πÈ”

§à“§«“¡ “¡“√∂„π°“√Õÿâ¡πÈ”À√◊Õ°“√ Ÿ≠‡ ’¬πÈ”
®“°‡π◊ÈÕ¢Õß‡π◊ÈÕ —π¢Õß‚§°≈ÿà¡µà“ßÊ ∑’Ë«—¥À≈—ß®“° —µ«å‡æ‘Ëß
µ“¬‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P>0.05)

(Table 2)  Õ¥§≈âÕß°—∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“ pH ¢Õß
‡π◊ÈÕ ( ÿ∑∏‘æß»å, 2542; Price and Schweigert, 1987)

§«“¡ “¡“√∂„π°“√Õÿâ¡πÈ”¢Õß‡π◊ÈÕ —π¢Õß‚§¿“¬À≈—ß·™à
‡¬Áπ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß¡’§à“‰¡à·πàπÕπ ‚¥¬°≈ÿà¡∑’Ë‰¥â√—∫
°“√‡ √‘¡«‘µ“¡‘πÕ’„π√–¥—∫ 100 ppm ¡’§à“ Ÿß°«à“°≈ÿà¡∑’Ë
‰¡à¡’°“√‡ √‘¡·≈–°≈ÿà¡∑’Ë°“√‡ √‘¡„π√–¥—∫Õ◊ËπÊ  (Table 2)

∑—Èßπ’È§à“∑’Ë‡ªìπ≈∫π—Èπ∫àß™’È∂÷ß§«“¡ “¡“√∂„π°“√Õÿâ¡πÈ”∑’Ë≈¥

Table 2. Test values of Longissimus dorsi from cattle supplemented with different

levels of vitamin E.

  Vitamin E level (ppm)
                  Tests SE (n=12)

0 100 200 400

Average daily gain (g/d) 0.84 b 0.83 b 0.96 a 0.96 a 0.02

Feed consumption (kg)                          474.9        462.8       521.0       497.5 34.1

Feed conversion ratio 4.1 4.0 3.8 0.22

Physical and chemical properties
   Shear force value (kg) 10.74 a 9.09 a 9.38 a 5.96 b 2.95
   pH (fresh) 6.39 6.13 6.27 6.35 0.30
   pH (chilled) 6.0 5.96 6.43 6.16 0.37
   Water holding capacity (fresh) -0.62 0.19 0.18 0.43 1.72
   Water holding capacity (chilled) -2.99 a 3.39 b -3.72 a -2.19 a 1.98
   Lightness 41.91 b 42.44 b 44.93 a 42.87 b 3.41
   Redness 15.44 ab 16.84 a 15.62 ab 14.45 b 2.47
   Yellowness 12.76 ab 13.45 ab 14.28 a 12.43 b 2.39
   Triobarbituric acid number 0.06 0.06 0.07 0.05 0.10

Eating quality
   Tenderness 1.36 1.16 1.4 0.99 0.79
   Juiciness 1.22 1.23 1.27 1.29 0.12
   Flavor 1.39 1.31 1.40 1.26 0.06
   Overall Acceptability 1.45 1.38 1.47 1.47 0.10

/a,b Means within rows with different superscripts differ significantly (P<0.05).

Consumption quality score is 1-5 basis when 1 is the highest and 5 is the lowest.

SE means standard error of means when n = 12.
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≈ßÕ¬à“ß¡“° (Õÿâ¡πÈ”‰¥âπâÕ¬) ¢Õß‡π◊ÈÕ∑’Ëºà“π°“√·™à‡¬Áπ
‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß‡ª√’¬∫‡∑’¬∫°—∫‡π◊ÈÕ∑’Ëπ”¡“∑¥ Õ∫
∑—π∑’¿“¬À≈—ß —µ«åµ“¬

°“√∑’Ë°≈â“¡‡π◊ÈÕ·µà≈–™π‘¥µÕ∫ πÕßµàÕ°“√‡ √‘¡
«‘µ“¡‘πÕ’‰¥â‰¡à‡∑à“°—π  πÕ°®“°ªí®®—¬¥â“πÕÿ≥À¿Ÿ¡‘·≈â«
Õ“®¡’≈—°…≥–ª√–®”æ—π∏ÿå Õ“¬ÿ ‡æ» ™π‘¥¢ÕßÕ“À“√  ¿“æ
§«“¡‡§√’¬¥°àÕπ·≈–„π√–À«à“ß¶à“ ™π‘¥¢Õß°≈â“¡‡π◊ÈÕ œ≈œ
‡ªìπªí®®—¬√à«¡¥â«¬ ´÷Ëß den Hertog-Meischke ·≈–§≥–
(1997) ‰¥âæ∫«à“°“√‡ √‘¡«‘µ“¡‘πÕ’„π√–¥—∫ 2,150 IU/µ—«/
«—π „Àâ°—∫‚§≈Ÿ°º ¡ Piemontes X Holstein Friesian

‡ªìπ‡«≈“ 120 «—π ®–∑”„Àâ°≈â“¡‡π◊ÈÕ∑ÿ°¡—¥¡’ª√‘¡“≥¢Õß
«‘µ“¡‘πÕ’ Ÿß°«à“°≈â“¡‡π◊ÈÕ™π‘¥‡¥’¬«°—π®“°‚§∑’Ë‰¡à¡’°“√
‡ √‘¡«‘µ“¡‘πª√–¡“≥ 2-3 ‡∑à“ ·µàÕ¬à“ß‰√°Áµ“¡ §à“√âÕ¬≈–
¢Õß°“√ Ÿ≠‡ ’¬πÈ”®“°‡π◊ÈÕ¢Õß°≈â“¡‡π◊ÈÕ Longissimus

lumborum ∑’Ë·™à‡¬Áπ‡ªìπ‡«≈“ 7 «—π Ÿß°«à“„π°≈â“¡‡π◊ÈÕ
Psoas major ·≈– Semitendinosus ª√–¡“≥ 2 ·≈– 4

‡∑à“ µ“¡≈”¥—∫  ·≈–¡’‡©æ“–°≈â“¡‡π◊ÈÕ Psoas major

‡∑à“π—Èπ∑’Ë¡’°“√ Ÿ≠‡ ’¬πÈ”®“°‡π◊ÈÕ Ÿß°«à“‡π◊ÈÕ®“°‚§∑’Ë‰¡à¡’
°“√‡ √‘¡«‘µ“¡‘π ´÷Ëß°“√»÷°…“‚¥¬ Eikelenboom ·≈–
§≥– (2000) °Á„Àâº≈„π≈—°…≥–‡™àπ‡¥’¬«°—π

Asghar ·≈–§≥– (1991) ‰¥â· ¥ß„Àâ‡ÀÁπ«à“ α-

tocopherol ¡’Àπâ“∑’Ë„π°“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡ÕÁπ‰´¡å
phospholipase A

2
 ´÷Ëß∑”„Àâ¢∫«π°“√ÕÕ°´‘‡¥™—Ëπ¢Õß

 “√ª√–°Õ∫øÕ ‚ø≈‘æ‘¥„π‡¬◊ËÕÀÿâ¡‡´≈≈å≈¥≈ß ∑”„Àâ‡¬◊ËÕ
Àÿâ¡‡´≈≈å¡’§«“¡§ßµ—« ®÷ß∑”„Àâ‡π◊ÈÕ¡’§«“¡ “¡“√∂„π°“√
Õÿâ¡πÈ” Ÿß¢÷Èπ·≈–°“√ Ÿ≠‡ ’¬πÈ”≈¥≈ß (Cheah et al., 1995)

°“√À¥µ—«¢Õß°≈â“¡‡π◊ÈÕÕ“®®–¡’º≈µàÕ°“√ Ÿ≠‡ ’¬πÈ”®“°
‡π◊ÈÕ≈¥≈ß ´÷Ëß„π°√≥’∑’Ë pH ¢Õß‡π◊ÈÕ≈¥≈ß (Table 2)

·§≈‡´’¬¡Õ‘ÕÕπ®–∂Ÿ°ª≈àÕ¬ÕÕ°¡“®“° sarcoplasmic

reticulum (Cheah et al., 1995) ·≈–Õ“®‰ª∑”„Àâ‡°‘¥°“√
À¥µ—«¢Õß‡´≈≈å°≈â“¡‡π◊ÈÕ´÷Ëß‡ªìπ ¿“«–∑’Ë¡’§«“¡ —¡æ—π∏å
°—∫§«“¡¬“«¢Õß´“√å‚§‡¡’¬ (sarcomere) ∑’Ë≈¥≈ß ‚¥¬
Õ“®‡°‘¥¢÷Èπ‰¥â„π°√≥’∑’Ë¬—ß§ß¡’ ATP ‡À≈◊ÕÕ¬Ÿà„π‡π◊ÈÕ ·µà°Á
¬—ß‰¡à “¡“√∂ √ÿª‰¥âÕ¬à“ß™—¥‡®π«à“¡’§«“¡‡°’Ë¬«¢âÕß°—∫°“√
 Ÿ≠‡ ’¬πÈ”®“°‡π◊ÈÕ¡“°πâÕ¬‡æ’¬ß„¥ ·¡â«à“ den Hertog-

Meischke ·≈–§≥– (1997) ‰¥âπ”‡ πÕ‡Õ“‰«â«à“ §«“¡
¬“«¢Õß´“√å‚§‡¡’¬√å„π‡π◊ÈÕ®“°‚§∑’Ë‰¥â√—∫°“√‡ √‘¡«‘µ“¡‘πÕ’
®–¬“«°«à“„π‚§∑’Ë‰¡à¡’°“√‡ √‘¡°Áµ“¡

≈—°…≥–∑“ß°“¬¿“æ

≈—°…≥–∑“ß°“¬¿“æ∑’Ë»÷°…“ª√–°Õ∫¥â«¬ §«“¡
 «à“ßÀ√◊Õ§«“¡¡—π«“«  §à“§«“¡·¥ß ·≈–§à“§«“¡‡À≈◊Õß
™÷Ëß§à“§«“¡ «à“ß¢Õß‡π◊ÈÕÕ“®¡’§«“¡ —¡æ—π∏å°—∫‡´≈≈å‰¢¡—π
∑’Ë·∑√°Õ¬Ÿà„π‡π◊ÈÕ °“√∑’Ë‡π◊ÈÕ —ππÕ°¢Õß‚§∑’Ë‡ √‘¡«‘µ“¡‘πÕ’
„π√–¥—∫ 200 ppm ¡’§à“§«“¡ «à“ß Ÿß ÿ¥·≈–·µ°µà“ß®“°
°≈ÿà¡∑’Ë‰¡à¡’°“√‡ √‘¡À√◊Õ‡ √‘¡„π√–¥—∫Õ◊Ëπ (P<0.05) (Table

2) π—ÈπÕ“®‡ªìπº≈®“°°“√∑’Ë«‘µ“¡‘πÕ’∑’Ë‡ √‘¡„Àâπ’È‰ª∑”Àπâ“∑’Ë
„π°“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡ÕÁπ‰´¡å phospholipase A

2

∑”„Àâ long-chain phospholipid ∑’Ë∫√‘‡«≥‡¬◊ËÕÀÿâ¡‡´≈≈å
·≈–ÕÕ√å°“‡π≈≈å¿“¬„π‡´≈≈å‰¢¡—π¡’‡ ∂’¬√¿“æ Ÿß¢÷Èπ ®÷ß
 “¡“√∂√—°…“ ¿“æ¢Õß‡´≈≈å‰¢¡—π‰«â‰¥â¥’°«à“·≈–π“π°«à“
(Castellini et al., 1998)  à«π§«“¡‡À≈◊Õß¢Õß°≈ÿà¡∑’Ë‰¥â
√—∫„π√–¥—∫ 200 ppm ¡’§à“ Ÿß∑’Ë ÿ¥·≈–·µ°µà“ß®“°°≈ÿà¡Õ◊Ëπ
Õ¬à“ß¡’π—¬ ”§—≠ (P<0.05) (Table 2) π—Èπ¡’º≈„π≈—°…≥–
‡™àπ‡¥’¬«°—π°—∫§«“¡ «à“ß ´÷Ëß§«“¡§ßµ—«¢Õß‡´≈≈å‰¢¡—π
®–∑”„Àâ°“√ – ¡¢Õß√ß§«—µ∂ÿ ’‡À≈◊Õß (yellow pigment)

„π‡´≈≈å‰¢¡—π‡°‘¥¢÷Èπ‰¥â¥’
§«“¡·¥ß¢Õß‡π◊ÈÕ°≈ÿà¡∑’Ë‰¥â√—∫°“√‡ √‘¡∑’Ë√–¥—∫ 400

ppm ¡’§à“µË”°«à“°≈ÿà¡Õ◊Ëπ (P<0.05) ·µà‰¡à¡’§«“¡·µ°µà“ß
°—π√–À«à“ß°≈ÿà¡∑’Ë‰¡à‡ √‘¡·≈–‡ √‘¡‡æ’¬ß 100 ·≈– 200

ppm (Table 2) «‘µ“¡‘πÕ’∑’Ë‡æ‘Ë¡¢÷Èπ¡’º≈µàÕ§«“¡§ßµ—«¢Õß
‰¡‚Õ‚°≈∫‘π‡π◊ËÕß®“° “¡“√∂≈¥¢∫«π°“√ÕÕ° ‘́‡¥™—Ëπ¢Õß
oxymyoglobin ·≈– deoxymyoglobin ∑’Ë∑”„Àâ∂Ÿ°‡ª≈’Ë¬π
‰ª‡ªìπ metmyoglobin (Arnold et al., 1992) °“√‡ √‘¡
«‘µ“¡‘πÕ’Õ“®∑”„Àâ¡’√–¥—∫¢Õß«‘µ“¡‘π™π‘¥π’È„π°≈â“¡‡π◊ÈÕ
‡æ‘Ë¡ Ÿß¢÷Èπª√–¡“≥ 2-4 ‡∑à“ ·µà°Á¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õß
°≈â“¡‡π◊ÈÕ∑’Ëπ”¡“»÷°…“ (den Hertog- Meischke et al.,

1997) ́ ÷Ëßª√‘¡“≥¢Õß«‘µ“¡‘πÕ’∑’Ë Ÿß¢÷Èππ’È®–¡’º≈∑”„Àâ§«“¡
§ßµ—«¢Õß ’ Ÿß¢÷Èπ·≈– àßº≈„Àâ‡π◊ÈÕ¡’Õ“¬ÿ°“√‡°Á∫√—°…“‰¥â
π“π¢÷Èπ (Eikelenboom et al., 2000)  ·µàº≈°“√»÷°…“
„π§√—Èßπ’È §à“§«“¡·¥ß·≈–§«“¡‡À≈◊Õßº—π·ª√‰¡à·πàπÕπ
®÷ß∑”„Àâ§àÕπ¢â“ß¬“°·°à°“√Õ∏‘∫“¬  ·µà∑—Èßπ’ÈÕ“®‡ªìπº≈
‡π◊ËÕß®“°°“√∑’Ë‚§‰¥â√—∫«‘µ“¡‘πÕ’®“°À≠â“À√◊Õæ◊™Õ“À“√
 —µ«å„π√–¥—∫ Ÿß·≈â« ∑”„Àâ°“√‡ √‘¡«‘µ“¡‘πÕ’„π‚§∑¥≈Õß
°≈ÿà¡π’È‰¡à· ¥ßº≈Õ¬à“ß™—¥‡®π (Eikelenboom et al.,

2000)
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§à“· ¥ß§«“¡À◊π Triobarbituric acid (TBA)

„π°“√»÷°…“§√—Èßπ’È‰¡àæ∫«à“°“√‡ √‘¡«‘µ“¡‘πÕ’∑’Ë
√–¥—∫µà“ßÊ ¡’º≈µàÕ§à“ TBA ´÷Ëß‡ªìπ§à“∑’Ë· ¥ß§«“¡À◊π
¢Õß‡π◊ÈÕ·µàÕ¬à“ß‰√ (P>0.05) (Table 2) ´÷Ëßª√‘¡“≥¢Õß
«‘µ“¡‘πÕ’∑’Ë‡æ‘Ë¡¢÷Èπ¬—ß‰¡à· ¥ßº≈„π‡π◊ÈÕ∑’Ë‡°Á∫‰«â‡ªìπ√–¬–
‡«≈“ —ÈπÊ  °“√»÷°…“‡π◊ÈÕ‚§∑’Ë¡’°“√‡ √‘¡«‘µ“¡‘πÕ’∑—Èß„π
≈—°…≥–∑’Ë‡ªìπ‡π◊ÈÕ ¥À√◊Õ‡π◊ÈÕ∑’Ë‡°Á∫‰«â„π≈—°…≥–µà“ßÊ ‡ªìπ
‡«≈“Àπ÷Ëß«—π ‡™àπ °“√ªî¥¥â«¬ oxygen permeable film

(Eikelenboom et al., 2000; Gatellier et al., 2001) À√◊Õ
modified atmosphere packaging (Gatellier et al.,

2001; Stubbs et al., 2002) æ∫«à“‡π◊ÈÕ ¥∑—Èß„π°≈ÿà¡∑’Ë
‡ √‘¡·≈–‰¡à‡ √‘¡«‘µ“¡‘πÕ’¡’§à“ TBA ∑’Ë„°≈â‡§’¬ß°—π ·µà
‡¡◊ËÕ‡°Á∫√—°…“‡ªìπ√–¬–‡«≈“π“π¢÷Èπ §à“ TBA ¢Õß·µà≈–
°≈ÿà¡¡’§à“·µ°µà“ß°—πÕ¬à“ß™—¥‡®π  ·≈–‡¡◊ËÕ‰¡àπ“π¡“π’È
Robbin ·≈–§≥– (2003a) æ∫«à“ √–¥—∫¢Õß«‘µ“¡‘πÕ’„π
‡π◊ÈÕ∑’Ë‡æ‘Ë¡¢÷Èπ¡’º≈∑”„Àâ§à“ TBA ≈¥≈ß‰¥â∂÷ß 2 ‡∑à“ ¬‘Ëß‰ª
°«à“π—ÈπÀ“°¡’°“√©’¥ “√≈–≈“¬∑’Ë¡’ à«πº ¡¢Õß‚´‡¥’¬¡
§≈Õ‰√¥å ·≈–‚æ≈’øÕ ‡øµ‡¢â“‰ª„π‡π◊ÈÕ°Á®–∑”„Àâ§à“ TBA

≈¥≈ß¡“°¬‘Ëß¢÷Èπ ´÷Ëß°“√»÷°…“„π‡π◊ÈÕ ÿ°√°Á„Àâº≈„π≈—°…≥–
‡¥’¬«°—π (Phillips et al., 2001) «‘µ“¡‘πÕ’∑’Ë‡æ‘Ë¡¡“°¢÷Èπ
®“°°“√‡ √‘¡≈ß‰ª„πÕ“À“√®–·∑√°´÷¡‡¢â“‰ª„π‡¬◊ËÕÀÿâ¡
‡´≈≈å·≈–ÕÕ√å°“‡π≈≈ǻ ÷Ëß¡’Õß§åª√–°Õ∫‡ªìπ “√øÕ ‚ø≈‘æ‘¥
‡æ◊ËÕ∑”Àπâ“∑’Ë„π°“√°”®—¥Õπÿ¡Ÿ≈Õ‘ √– (free radical) ∑”„Àâ
Õ—µ√“°“√ÕÕ° ‘́‡¥™—Ëπ¢Õß‰¢¡—π‚¥¬‡©æ“–°√¥‰¢¡—π™π‘¥
‰¡àÕ‘Ë¡µ—«¬‘Ëß¬«¥ (polyunsaturated fatty acid) ≈¥≈ß ´÷Ëß
∑”„Àâ§à“ TBA ≈¥≈ß (Kanner, 1994)

§ÿ≥¿“æ„π°“√∫√‘‚¿§

§ÿ≥¿“æ„π°“√∫√‘‚¿§‚¥¬√«¡¢Õß‡π◊ÈÕ —π¢Õß‚§
·µà≈–°≈ÿà¡¡’§à“„°≈â‡§’¬ß°—π (P>0.05) ∑—Èßπ’È§à“‡©≈’Ë¬¢Õß
√–¥—∫§«“¡πÿà¡ §«“¡©Ë”πÈ” √ ™“µ‘·≈–°“√¬Õ¡√—∫‚¥¬√«¡
Õ¬Ÿà„πæ‘ —¬ 1-1.5 §–·ππ (Table 2) ´÷Ëß∂◊Õ«à“‡ªìπ¢—Èπ¥’∂÷ß
¥’∑’Ë ÿ¥ ·µà¡’¢âÕ —ß‡°µ«à“§«“¡πÿà¡∑’Ë°“√‡ √‘¡„π√–¥—∫ 400

ppm ¡’§à“µË” ÿ¥·≈– Õ¥§≈âÕß°—∫§à“·√ßµ—¥ºà“π ‚¥¬ª°µ‘
∂◊Õ«à“‡π◊ÈÕ —π‡ªìπ‡π◊ÈÕ∑’Ë¡’§ÿ≥¿“æ„π°“√∫√‘‚¿§∑’Ë¥’∑’Ë ÿ¥¢Õß
‚§¡—°®–¡’§«“¡ —¡æ—π∏å‚¥¬µ√ß°—∫ª√‘¡“≥‰¢¡—π∑’Ë·∑√°Õ¬Ÿà
„π‡π◊ÈÕ ( ÿ∑∏‘æß»å, 2542; Price and Schweigert, 1986;

Kim and Lee, 2002) ´÷Ëß‡π◊ÈÕ —π°≈ÿà¡∑’Ë‰¥â√—∫°“√‡ √‘¡

«‘µ“¡‘πÕ’¡’§«“¡¡—π«“«¡“°°«à“°≈ÿà¡∑’Ë‰¡à¡’°“√‡ √‘¡ (Table

2) Õ“®¡’ª√‘¡“≥‰¢¡—π·∑√°Õ¬Ÿà Ÿß°«à“  à«π§«“¡©Ë”πÈ”´÷Ëß
¡’§«“¡ —¡æ—π∏å°—∫§à“§«“¡ “¡“√∂„π°“√Õÿâ¡πÈ”¢Õß‡π◊ÈÕ
(den Hertog-Meischke et al., 1997) Õ“®‡ªìπº≈‚¥¬µ√ß
®“°°“√‡ √‘¡«‘µ“¡‘πÕ’„πÕ“À“√ ¥—ß√“¬ß“π¢Õß Robbins

·≈–§≥– (2003b) ∑’Ëæ∫«à“ °“√‡ √‘¡«‘µ“¡‘πÕ’ 500 IU/
µ—«/«—π·°à‚§≈Ÿ°º ¡ π“π 117 «—π ·µàÀ¬ÿ¥„Àâ°àÕππ” àß
‚√ß¶à“ —µ«å 15 «—π ®–∑”„Àâ§«“¡©Ë”πÈ”¢Õß‡π◊ÈÕ‡æ‘Ë¡¢÷Èπ

 √ÿª

°“√‡ √‘¡«‘µ“¡‘πÕ’„π√–¥—∫µà“ßÊ ≈ß„πÕ“À“√¢âπ∑’Ë
„™â‡≈’È¬ß‚§≈Ÿ°º ¡∫√“Àå¡—π x æ◊Èπ‡¡◊Õß‰∑¬„Àâº≈°“√
∑¥≈Õß √ÿª‰¥â¥—ßπ’È

1. ‡π◊ÈÕ —π¢Õß‚§∑’Ë‡ √‘¡«‘µ“¡‘πÕ’∑’Ë√–¥—∫ 400 ppm

πÿà¡°«à“‡π◊ÈÕ®“°‚§∑’Ë‰¡à‡ √‘¡ À√◊Õ‡ √‘¡∑’Ë√–¥—∫ 100-200

ppm

2. °“√‡ √‘¡«‘µ“¡‘πÕ’„π∑ÿ°√–¥—∫‰¡à¡’º≈µàÕ§«“¡
‡ªìπ°√¥-¥à“ß¢Õß‡π◊ÈÕ —π

3. °“√‡ √‘¡«‘µ“¡‘πÕ’∑’Ë√–¥—∫ 100 ppm  ∑”„Àâ
‡π◊ÈÕ∑’Ë·™à‡¬Áππ“π 24 ™—Ë«‚¡ß¡’§«“¡ “¡“√∂„π°“√Õÿâ¡πÈ”
‰¥â¡“°°«à“°≈ÿà¡∑’Ë‰¡à‡ √‘¡À√◊Õ‡ √‘¡„π√–¥—∫Õ◊Ëπ

4. °“√‡ √‘¡«‘µ“¡‘πÕ’¡’·π«‚πâ¡∑’Ë∑”„Àâ§«“¡ «à“ß
 ¥„  §«“¡·¥ß·≈–§«“¡‡À≈◊Õß¢Õß‡π◊ÈÕ≈¥≈ß‚¥¬‡©æ“–
°“√‡ √‘¡∑’Ë 400 ppm

5. °“√‡ √‘¡‰«µ“¡‘πÕ’„π§√—Èßπ’È‰¡à¡’º≈µàÕ§à“ TBA

À√◊Õ§à“· ¥ß§«“¡À◊π¢Õß‡π◊ÈÕ·µàÕ¬à“ß„¥
6. °“√‡ √‘¡«‘µ“¡‘πÕ’‰¡à¡’º≈µàÕ§ÿ≥¿“æ„π°“√

∫√‘‚¿§‚¥¬√«¡¢Õß‡π◊ÈÕ —π

°‘µµ‘°√√¡ª√–°“»

§≥–ºŸâ«‘®—¬„§√à¢Õ¢Õ∫§ÿ≥  ”π—°ß“π§≥–°√√¡°“√
«‘®—¬·Ààß™“µ‘„π°“√ π—∫ πÿπ∑ÿπ«‘®—¬ª√–®”ªïß∫ª√–¡“≥
2543 ·≈–¿“§«‘™“ —µ«»“ µ√å §≥–‡°…µ√»“ µ√å ¡À“-
«‘∑¬“≈—¬¢Õπ·°àπ ∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àå ∂“π∑’Ë·≈–Õÿª°√≥å
„π°“√∑”ß“π«‘®—¬„π§√—Èßπ’È
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