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Abstract
Panja, P.
Effects of Chinese Tea (Camellia sinensis) supplementation in laying hen diets
on production, quality and cholesterol content of egg
Songklanakarin J. Sci. Technol., 2007, 29(6) : 1511-1517

A completely randomized design was used for this experiment. Two hundred  27 week old layers
were divided into 5 groups, each group with 4 replications and10 birds per replication. The protein and
metabolizable energy content of experimental diets were 16% and 2,750 kcal/kg respectively. The tea leaves
were supplemented at 0, 0.5, 1.0, 1.5 and 2.0%

The results demonstrated that feed intake, egg production, egg weight and egg mass were signific-
antly different at 2.0% (P<0.05) supplementation of tea leaves. Quality of egg was investigated and revealed
albumen height, shell thickness, and shell weight to be significantly different (P<0.05). In contrast, haugh
unit, yolk color, shell color, albumen weight, and yolk weight were not significantly different among treat-
ments. Moreover, yolk cholesterol was significantly decreased  at 1.0-2.0% of tea leaves supplementation.
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°“√∑¥≈Õßπ’È«“ß·ºπ·∫∫ ÿà¡µ≈Õ¥ ‚¥¬„™â‰°àÕ“¬ÿ 27  —ª¥“Àå ®”π«π 200 µ—« ·∫àßÕÕ°‡ªìπ 5 °≈ÿà¡ °≈ÿà¡≈–

4 ´È” ·µà≈–´È”¡’‰°à 10 µ—« Õ“À“√∑’Ë„™â∑¥≈Õß¡’‚ª√µ’π 16% æ≈—ßß“π∑’Ë„™âª√–‚¬™πå‰¥â 2,750 °‘‚≈·§≈Õ√’/Õ“À“√ 1

°°. ·≈–„∫™“®’π‡ √‘¡„π Ÿµ√Õ“À“√∑’Ë√–¥—∫ 0, 0.5, 1.0, 1.5 ·≈– 2.0%

º≈°“√∑¥≈Õßæ∫«à“ ª√‘¡“≥Õ“À“√∑’Ë°‘π º≈º≈‘µ‰¢à πÈ”Àπ—°‰¢à ·≈–¡«≈‰¢à ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ (P<0.05) ‚¥¬‡ÀÁπ‰¥â™—¥„π√–¥—∫∑’Ë‡ √‘¡„∫™“®’π 2%  à«π§ÿ≥¿“æ‰¢à æ∫«à“ §«“¡ Ÿß¢Õß‰¢à¢“« §«“¡

Àπ“¢Õß‡ª≈◊Õ°‰¢à ·≈–πÈ”Àπ—°‡ª≈◊Õ°‰¢à ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘(P<0.05) ·µà¡’§à“ŒÕøá¬Ÿπ‘µ  ’

‰¢à·¥ß  ’‡ª≈◊Õ°‰¢à πÈ”Àπ—°‰¢à¢“« ·≈–πÈ”Àπ—°‰¢à·¥ß ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘(P>0.05) πÕ°®“°π’È¬—ßæ∫«à“‚§‡≈ -

‡µÕ√Õ≈„π‰¢à·¥ß≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) ‡¡◊ËÕ‡ √‘¡„∫™“®’π∑’Ë√–¥—∫ 1.0-2.0%

™“®’π (Chinese Tea) ‡ªìπæ◊™„∫‡≈’È¬ß§ŸàÕ¬Ÿà„πµ√–°Ÿ≈
Theaceae À√◊Õ Ternstroemeaceae ¡’™◊ËÕ«‘∑¬“»“ µ√å«à“
Camellia sinensis ‡ªìπæ◊™∑’Ë¢÷ÈπÕ¬Ÿàµ“¡∏√√¡™“µ‘„π ¿“æ
ªÉ“∫π¿Ÿ‡¢“„π√–¥—∫µË”µ—Èß·µà∑“ßµ–«—πÕÕ°¢Õßª√–‡∑»®’π®π
∂÷ß·∂∫µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¢Õßª√–‡∑»Õ‘π‡¥’¬ ™“«®’π√Ÿâ®—°
°—π¡“π“π°«à“ 4,000 ªï ·≈â« µàÕ¡“°Á‰¥â¡’°“√·æ√à°√–®“¬
ÕÕ°‰ªÕ¬à“ß°«â“ß¢«“ß„π∑«’ª‡Õ‡™’¬‚¥¬‡©æ“–≠’ËªÿÉπ √«¡∑—Èß
¡’°“√ª≈Ÿ°„π∑«’ª·Õø√‘°“„µâ ·≈–Õ‡¡√‘°“„µâ  à«π„π¿Ÿ¡‘¿“§
‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ ª√–‡∑»∑’Ë‡ªìπ·À≈àßª≈Ÿ°™“ ‰¥â·°à
Õ‘π‚¥π’‡´’¬  ‡«’¬¥π“¡  ª“ªí«π‘«°‘π’  ¡“‡≈‡´’¬  ·≈–‰∑¬
 ”À√—∫ª√–‡∑»‰∑¬ ª≈Ÿ°™“®’π¡“°∫π¿Ÿ‡¢“∑“ß¿“§‡Àπ◊Õ
‡™àπ ®—ßÀ«—¥‡™’¬ß„À¡à ‡™’¬ß√“¬ ·¡àŒàÕß Õπ ·æ√à πà“π ·≈–
≈”ª“ß (√Ÿâ§ÿ≥√Ÿâ‚∑…‚¿™π“, 2536)   ”À√—∫°“√„™âª√–‚¬™πå
®“°™“®’π  ®“°°“√»÷°…“„π§π (ºŸâ™“¬·≈–ºŸâÀ≠‘ß) ∑’Ë‰¡à¡’
ª√–«—µ‘°“√‡°‘¥‚√§À—«„® (myocardial infarction) À√◊Õ
‚√§‡®Á∫Àπâ“Õ° (angina pectoris) æ∫«à“ ¡’§«“¡‡ ’Ë¬ßµàÕ
‚√§À—«„®πâÕ¬°«à“ ‡¡◊ËÕ¥◊Ë¡™“¡“°°«à“ 1 ∂â«¬/«—π ‡¡◊ËÕ‡∑’¬∫
°—∫æ«°‰¡à¥◊Ë¡™“Õ¬à“ß¡’π—¬ ”§—≠ (Sesso et al., 1999)

°“√»÷°…“º≈¢Õß°“√°‘π™“„π —µ«å∑’Ë¡’‚§‡≈ ‡µÕ√Õ≈
 Ÿß ¬—ß‰¡à “¡“√∂ √ÿª‰¥â ·µà®“°°“√»÷°…“„πÀπŸ (rats ·≈–
mices) ∑’Ë¡’‚§‡≈ ‡µÕ√Õ≈„π‡≈◊Õ¥ Ÿß (hypercholestero-
lemia) ‚¥¬„Àâ°‘π§“‡µ™‘π¢Õß„∫™“ (tea catechins) À√◊Õ
™“‡¢’¬« (green tea) À√◊Õ™“¥” (black tea) ¡’º≈∑”„Àâ

ª√‘¡“≥‚§‡≈ ‡µÕ√Õ≈„πæ≈“ ¡“≈¥≈ß (Muramatsu et al.,
1986, 1995; Matsumoto et al., 1998; Suzuki et al.,
1998)  à«π°“√∑¥≈Õß„π°√–µà“¬∑’Ë¡’‚§‡≈ ‡µÕ√Õ≈„π‡≈◊Õ¥
 Ÿß ‚¥¬„Àâ°‘π™“‡¢’¬« (green tea) À√◊Õ™“¥” (black tea)
‰¡à∑”„Àâª√‘¡“≥‚§‡≈ ‡µÕ√Õ≈„πæ≈“ ¡“‡ª≈’Ë¬π·ª≈ß‰ª
(Tijburg et al., 1997) ·µà‡π◊ËÕß®“°°“√π”™“®’π¡“‡ªìπ
«—µ∂ÿ¥‘∫Õ“À“√‰°à„πª√–‡∑»‰∑¬·≈–µà“ßª√–‡∑»¬—ß‰¡à¡’°“√
»÷°…“  °“√∑¥≈Õßπ’È®÷ß∑”°“√»÷°…“§«“¡‡ªìπ‰ª‰¥â∑’Ë®–π”
™“®’π¡“‡ √‘¡≈ß„πÕ“À“√‰°à‰¢à ‡æ◊ËÕ»÷°…“º≈¢Õß„∫™“®’πµàÕ
º≈º≈‘µ §ÿ≥¿“æ ·≈–ª√‘¡“≥‚§‡≈ ‡µÕ√Õ≈¢Õß‰¢à

Õÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß

·ºπ°“√∑¥≈Õß

«“ß·ºπ°“√∑¥≈Õß·∫∫ completely randomized
design (CRD) ‚¥¬°“√‡ª√’¬∫‡∑’¬∫ Ÿµ√Õ“À“√ 5  Ÿµ√ ·µà
≈– Ÿµ√¡’ 4 ´È” „™â‰°à´È”≈– 10 µ—«

 —µ«å·≈–Õ“À“√∑¥≈Õß

‰°à‰¢àæ—π∏ÿåÕ‘´“∫√“«πåÕ“¬ÿ 18  —ª¥“Àå ®”π«π 200
µ—«  ‡≈’È¬ß¥â«¬Õ“À“√√–¬–‡√‘Ë¡‰¢à∑’Ëº≈‘µ¢÷Èπ„π∑“ß°“√§â“  ¡’
‚ª√µ’π 15%  æ≈—ßß“π∑’Ë„™âª√–‚¬™πå‰¥â 2,700 °‘‚≈·§≈Õ√’Ë/
Õ“À“√ 1 °°. ‡ªìπ‡«≈“ 8  —ª¥“Àå Õ“À“√·≈–πÈ”¡’„Àâ°‘π
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Õ¬à“ß‡µÁ¡∑’Ë (ad libitum) „Àâ· ß«—π≈– 16 ™—Ë«‚¡ß ·≈–
√–∫∫‚√ß‡√◊Õπ∑’Ë‡≈’È¬ß‡ªìπ·∫∫‡ªî¥  ‡¡◊ËÕ‰°à‰¢àÕ“¬ÿ 27  —ª¥“Àå
∑”°“√ ÿà¡‰°à‡¢â“√—∫Õ“À“√∑¥≈Õß ‚¥¬·∫àß‡ªìπ 5 °≈ÿà¡ °≈ÿà¡
≈– 4 ´È”Ê ≈– 10 µ—«   Õ“À“√∑¥≈Õß 5  Ÿµ√ §◊Õ Õ“À“√
∑’Ë‡ √‘¡„∫™“®’π (µ√“ “¡¡â“‡∫Õ√å 3) ∫¥≈–‡Õ’¬¥ ∑’Ë√–¥—∫ 0
0.5  1.0  1.5 ·≈– 2.0% µ“¡≈”¥—∫  Õ“À“√∑ÿ° Ÿµ√¡’
‚ª√µ’π ·≈–æ≈—ßß“π∑’Ë„™âª√–‚¬™πå‰¥â (ME) „°≈â‡§’¬ß°—π
‚¥¬∑’Ë‰°à∑¥≈Õß‰¥â√—∫Õ“À“√·≈–πÈ”Õ¬à“ß‡µÁ¡∑’Ë®π∂÷ßÕ“¬ÿ 36
 —ª¥“Àå

°“√‡°Á∫¢âÕ¡Ÿ≈·≈–°“√«‘‡§√“–Àå

∫—π∑÷°ª√‘¡“≥Õ“À“√∑’Ë°‘π∑ÿ° —ª¥“Àå  ·≈–∑ÿ°°≈ÿà¡
·≈–º≈º≈‘µ‰¢à„π·µà≈–«—π ‡æ◊ËÕπ”¡“‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬
√–À«à“ß°≈ÿà¡∑¥≈Õß

 ÿà¡µ—«Õ¬à“ß‰¢à‚¥¬°“√ ÿà¡‡°Á∫‰¢à∑ÿ°´È” ´È”≈– 2 øÕß
∑ÿ°Ê 3 «—π ‡æ◊ËÕ∫—π∑÷°πÈ”Àπ—°‰¢à ·≈–µ√«® Õ∫§ÿ≥¿“æ‰¢à
‡™àπ  ’‡ª≈◊Õ°‰¢à„™â shell colour reflectometer ¢Õß∫√‘…—∑

Technical Services and Supplies, Chessingham Park,
Dannington, York Yo1 5SE England §«“¡Àπ“‡ª≈◊Õ°‰¢à
„™â Shell thickness micrometer  §«“¡ Ÿß‰¢à¢“«„™â Haugh
gauge ·≈– ’‰¢à·¥ß„™â Yolk colour  fan

°“√«‘‡§√“–Àå‚§‡≈ ‡µÕ√Õ≈„π‰¢à·¥ß ¥—¥·ª≈ß¡“®“°
Will ·≈– Greenfield (1984)  ∑”°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬
„™â«‘∏’ analysis of variance ·≈–‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬¢Õß
 Ÿµ√Õ“À“√„™â√–À«à“ß°≈ÿà¡∑¥≈Õß‚¥¬«‘∏’ Duncan's multiple
range  test  ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ  95%  ‚¥¬„™â‚ª√·°√¡
 ”‡√Á®√Ÿª SAS (1996)

º≈·≈–«‘®“√≥åº≈°“√∑¥≈Õß

1.  ¡√√∂π–„π°“√„Àâº≈º≈‘µ

1.1 ª√‘¡“≥Õ“À“√∑’Ë°‘π (feed consumption)

ª√‘¡“≥Õ“À“√∑’Ë°‘π¢Õß‰°à‰¢à∑’Ë‰¥â√—∫Õ“À“√∑’Ë
‡ √‘¡„∫™“®’π„π√–¥—∫ 0 0.5 1.0 1.5 ·≈– 2.0% ¡’§«“¡
·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) ¥—ß· ¥ß„π
Table 2 ‚¥¬æ∫«à“ª√‘¡“≥Õ“À“√∑’Ë°‘π‡¡◊ËÕ‡ √‘¡™“®’π∑’Ë√–¥—∫
2% (82.16 °√—¡/µ—«/«—π) ‰¡à·µ°µà“ß°—∫∑’Ë√–¥—∫ 1.5%
(87.38 °√—¡/µ—«/«—π) ·µà·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(P<0.05) °—∫∑’Ë√–¥—∫ 0, 0.5 ·≈– 1.0% (91.50 92.03
·≈– 91.47 °√—¡/µ—«/«—π µ“¡≈”¥—∫) ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°
·∑ππ‘π∑’Ë¡’Õ¬Ÿà„π„∫™“®’π  ‡¡◊ËÕ°‘π‡¢â“‰ª®–√«¡°—∫‚ª√µ’π
∑”„Àâ°“√¬àÕ¬‰¥â¬“°¢÷Èπ ®÷ß∑”„Àâ‡¡µ“∫Õ≈‘´÷¡¢Õß√à“ß°“¬
≈¥≈ß ∑”„Àâ‰°à°‘πÕ“À“√πâÕ¬≈ß(∏π‘…∞“, 2545 ·≈– π‘∏‘¬“,
2537) πÕ°®“°π’È ‰æ‚™§ (2547) √“¬ß“π«à“‰°à‡π◊ÈÕ∑’ËÕ“¬ÿ
4-7  —ª¥“Àå ‡≈’È¬ßÕ“À“√∑’Ë‡ √‘¡„∫™“®’π„π√–¥—∫µà“ßÊ ‡™àπ
‡¥’¬«°—π¡’·π«‚πâ¡«à“ª√‘¡“≥Õ“À“√∑’Ë°‘π‰¥â≈¥≈ß ·µà‰¡à¡’
§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ Õ“®‡ªìπ‰ª‰¥â«à“√–¬–‡«≈“
∑¥≈Õß„π‰°à‡π◊ÈÕ —Èπ°«à“  ´÷Ëß∑”„Àâ‡ÀÁπº≈‰¡à™—¥π—°

1.2 °“√„Àâº≈º≈‘µ‰¢à (egg production)

°“√‡ √‘¡„∫™“®’π„πÕ“À“√‰°à‰¢à∑’Ë√–¥—∫ 0 0.5
1.0 1.5 ·≈– 2.0% ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ (P<0.05) ¥—ß· ¥ß„π Table 2 ‚¥¬√–¥—∫∑’Ë 2.0%
(72.25%) „Àâº≈º≈‘µµË”°«à“æ«°∑’Ë‰¡à‡ √‘¡„∫™“®’πÕ¬à“ß‡ÀÁπ
‰¥â™—¥ (90.24%) ∑—Èßπ’È‡π◊ËÕß®“°ª√‘¡“≥Õ“À“√∑’Ë°‘ππ—Ëπ‡Õß
·µàæ«°∑’Ë‡ √‘¡„∫™“®’π∑’Ë√–¥—∫ 0.5 1.0 1.5 ·≈– 2.0%

Table 1. Composition of experimental diet.

Feedstuffs (%)

Corn meal 46.27
Rice bran 20.00
Leucaena leaves meal 3.50
Corn Gluten 3.00
Soybean oil meal 12.65
Fish meal 4.05
Calcium Carbonate 9.40
Mono-Dicalcium Phosphate 0.78
Salt 0.20
DL-Methionine 0.05
Vitamin & Mineral Premix 0.10

Total 100.00

Calculated analysis
Protein (%) 16.00
Metabolisable energy (kcal/kg) 2,750.00
Fat (%) 5.40
Fiber (%) 4.50
Calcium (%) 4.20
Available Phosphorus (%) 0.45
Lysine (%) 0.78
Methionine+Cystine (%) 0.63
Tryptophan (%) 0.16
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(80.21, 83.00, 82.23 ·≈– 72.25% µ“¡≈”¥—∫) ‰¡à¡’
§«“¡·µ°µà“ß°—π ´÷Ëß„π¿“«–ª°µ‘‰°à∑’Ë°‘πÕ“À“√¡“°¬àÕ¡„Àâ
º≈º≈‘µ¡“°µ“¡‰ª¥â«¬

2. πÈ”Àπ—°‰¢à (egg weight)

πÈ”Àπ—°‰¢à¢Õß‰°à∑’Ë‰¥â√—∫Õ“À“√‡ √‘¡„∫™“®’π∑’Ë√–¥—∫ 0
0.5 1.0 1.5 ·≈– 2.0% ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘  (P<0.05)  ¥—ß· ¥ß„π  Table  2  ®–‡ÀÁπ‰¥â«à“
πÈ”Àπ—°‰¢à∑’Ë¡“®“°‰°à°‘πÕ“À“√∑’Ë¡’„∫™“®’π 2.0% ¡’πÈ”Àπ—°
πâÕ¬∑’Ë ÿ¥ (51.07 °√—¡/øÕß) ·≈–·µ°µà“ß°—∫∑’Ë‡ √‘¡™“®’π
1.0% ‡∑à“π—Èπ (54.81 °√—¡/øÕß) ‡π◊ËÕß®“°ª√‘¡“≥Õ“À“√∑’Ë
°‘π‰¥â¡’º≈µàÕπÈ”Àπ—°‰¢à  ∑—Èßπ’È‡æ√“–‰°àµâÕß√—∫‚¿™π–µà“ßÊ
®“°Õ“À“√∑’Ë°‘π‡¢â“‰ªπ”¡“ √â“ß à«πµà“ßÊ „π‰¢à (ª∞¡,
2540) Õ¬à“ß‰√°Áµ“¡ ‡π◊ËÕß®“°πÈ”Àπ—°¢Õß‰¢àª√–°Õ∫¥â«¬
πÈ”Àπ—°‡ª≈◊Õ°‰¢à πÈ”Àπ—°‰¢à·¥ß ·≈–‰¢à¢“« ·µàº≈®“°°“√
»÷°…“§√—Èßπ’Èæ∫«à“‰¢à·¥ß·≈–‰¢à¢“«¡’πÈ”Àπ—°‰¡à·µ°µà“ß°—π
(P>0.05) (Table 3) ¥—ßπ—Èπ°“√∑’Ë‡ª≈◊Õ°‰¢à¡’πÈ”Àπ—°≈¥≈ß
(P<0.05) ®÷ß¡’º≈∑”„ÀâπÈ”Àπ—°‰¢à®“°‰°à∑’Ë‰¥â√—∫Õ“À“√‡ √‘¡
„∫™“®’π∑’Ë√–¥—∫ 0 0.5 1.0 1.5 ·≈– 2.0% ·µ°µà“ß°—π
Õ¬à“ß¡’π—¬ ”§—≠ ∂‘µ‘ (P<0.05)

2.1 ¡«≈‰¢à (egg mass)

¡«≈‰¢à¢Õß‰°à∑’Ë‰¥â√—∫Õ“À“√‡ √‘¡„∫™“®’π∑’Ë√–¥—∫
0 0.5 1.0 1.5 ·≈– 2.0% ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘ (P<0.05) ¥—ß· ¥ß„π Table 2 ‚¥¬√–¥—∫∑’Ë
‡ √‘¡„∫™“®’π 0 ·≈– 1.0% (48.85 ·≈– 45.45 °√—¡/
øÕß) ¡’§«“¡·µ°µà“ß°—∫∑’Ë√–¥—∫ 2% (36.87 °√—¡/øÕß)
‡π◊ËÕß®“°πÈ”Àπ—°‰¢à·≈–º≈º≈‘µ‰¢à¡’§«“¡·µ°µà“ß°—π ®÷ß
∑”„Àâ¡«≈‰¢à∑’Ë§”π«≥¡“®“°πÈ”Àπ—°‰¢à·≈–º≈º≈‘µ‰¢à¡’§«“¡

·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05)

3. §ÿ≥¿“æ‰¢à

3.1 §«“¡ Ÿß¢Õß‰¢à¢“« (albumen height)

§«“¡ Ÿß¢Õß‰¢à¢“«¢Õß‰°à∑’Ë‰¥â√—∫Õ“À“√‡ √‘¡„∫
™“®’π∑’Ë√–¥—∫ 0 0.5 1.0 1.5 ·≈– 2.0% ¡’§«“¡·µ°µà“ß
°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) ¥—ß· ¥ß„π Table 3
‚¥¬°≈ÿà¡∑’Ë‰¡à‡ √‘¡„∫™“®’π (8.29 ¡¡.) ·µ°µà“ß°—πÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘°—∫∑’Ë‡ √‘¡™“®’π√–¥—∫ 2.0% (7.50 ¡¡.)
·µà‰¡à·µ°µà“ß°—∫∑’Ë√–¥—∫ 0.5 1.0 ·≈– 1.5% (7.89, 8.04
·≈– 7.99 ¡¡. µ“¡≈”¥—∫) ·≈–√–¥—∫∑’Ë 2.0% °Á‰¡à·µ°µà“ß
°—∫√–¥—∫∑’Ë 0.5 1.0 ·≈– 1.5% Õ’°¥â«¬ ∑—Èßπ’È‡π◊ËÕß¡“®“°
 “√·∑ππ‘π„π„∫™“¡’√ ¢¡ ®÷ß∑”„Àâ‰°à°‘ππÈ”¡“° ‡¡◊ËÕ‰°à°‘π
πÈ”¡“°¢÷Èπ °Á∑”„Àâ§«“¡ Ÿß¢Õß‰¢à¢“«≈¥≈ß (ª∞¡, 2540)
«‘‚√®πå (2540)  √“¬ß“π«à“¬“§«‘π‘π —́≈‡øµ„™â‡ªìπ “√∑¥ Õ∫
§«“¡¢¡„π¡πÿ…¬å·≈–ÀπŸπ—Èπ æ∫«à“  —µ«åªï°À≈“¬™π‘¥‰¡à
¬Õ¡√—∫´÷Ëß√«¡∑—Èß‰°à¥â«¬

 à«π§à“ŒÕøá¬Ÿπ‘µπ—Èπ‰¥â¡“®“°°“√‡∑’¬∫§à“√–À«à“ß
πÈ”Àπ—°‰¢à°—∫§«“¡ Ÿß‰¢à¢“« ´÷Ëß§à“ŒÕøá¬Ÿπ‘µ¡’§«“¡·µ°µà“ß
°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠ (P>0.05)

3.2  ’‰¢à·¥ß (yolk color)

 ’‰¢à·¥ß¢Õß‰°à∑’Ë‰¥â√—∫Õ“À“√‡ √‘¡„∫™“®’π∑’Ë
√–¥—∫ 0 0.5 1.0 1.5 ·≈– 2.0% ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß
‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P>0.05) (Table 3) ‚¥¬®–‡ÀÁπ‰¥â
«à“ Ÿµ√Õ“À“√∑’Ë‰¡à‡ √‘¡„∫™“®’π  ’‰¢à·¥ß§àÕπ¢â“ß Ÿß (12.39)
‡æ√“–«à“„π Ÿµ√Õ“À“√∑’Ë„™â‡≈’È¬ß‰°àπ—Èπ¡’ à«πº ¡¢Õß corn
gluten ¢â“«‚æ¥ „∫°√–∂‘π ·≈–ª≈“ªÉπ ´÷Ëß‡ªìπ·À≈àß¢Õß
β-carotene ∑’Ë∑”„Àâ ’‰¢à·¥ß‡¢â¡Õ¬Ÿà·≈â« Õ’°∑—Èßª√‘¡“≥Õ“À“√

Table 2. Effects of tea leaves supplementation on layer performance.

      Tea leaves supplementation (%)
C.V. F-test

0 0.5 1.0 1.5 2.0

Feed intake (gram/bird/day) 91.50a 92.03a 91.47a 87.38ab 82.16b 5.99 *
Egg production (%) 90.24a 80.21ab 83.00ab 82.23ab 72.25b 8.89 *
Egg weight (gram/egg)  54.30ab 53.55ab 54.81a 51.78ab 51.07b 3.98 *
Egg mass (gram/egg) 48.85a 42.88ab 45.45a 42.63ab 36.87b 9.02 *

Different superscripts in the same row differ significantly at the 5% level   (P<0.05)
* : significant
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∑’Ë°‘π„π Ÿµ√Õ“À“√∑’Ë‡ √‘¡„∫™“®’π 2% °ÁπâÕ¬°«à“ ¥—ßπ—Èπ°“√
‡ √‘¡„∫™“‡æ’¬ß 2% ®÷ß‰¡à∑”„Àâ ’¢Õß‰¢à·¥ß·µ°µà“ß°—π

3.3  ’‡ª≈◊Õ°‰¢à (shell color)

 ’‡ª≈◊Õ°‰¢à¢Õß‰°à∑’Ë‰¥â√—∫Õ“À“√‡ √‘¡„∫™“®’π∑’Ë
√–¥—∫ 0 0.5 1.0 1.5 ·≈– 2.0% ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß
‰¡à¡’π—¬ ”§—≠ (P>0.05) (Table 3) · ¥ß«à“„∫™“®’π‰¡à¡’
√ß§«—µ∂ÿ ’πÈ”µ“≈∑’Ë∑”„Àâ ’‡ª≈◊Õ°‰¢à‡¢â¡¢÷ÈπÀ√◊Õ≈¥≈ß Etches
(1996) √“¬ß“π«à“ ’¢Õß‡ª≈◊Õ°‰¢à∑’Ë‡ªìπ ’πÈ”µ“≈π—Èπ‡°‘¥®“°
√ß§«—µ∂ÿ∑’Ë‰¥â®“° porphylin ring ¢Õß haem ¥—ßπ—Èπ°“√
‡ √‘¡„∫™“®’π®÷ß‰¡à¡’º≈µàÕ ’‡ª≈◊Õ°‰¢à  πÕ°®“°π’È «√«‘∑¬å
(2531) ¬—ß√“¬ß“π«à“‰°à∑’Ë„Àâ‰¢à‡ª≈◊Õ° ’πÈ”µ“≈¡’µ—Èß·µà ’πÈ”µ“≈
ÕàÕπ®π∂÷ß ’πÈ”µ“≈‡¢â¡ ·¡â«à“‡ªìπ‰°àæ—π∏ÿå‡¥’¬«°—π·µà§«“¡
‡¢â¡¢Õß ’∑’Ë·µà≈–µ—«„ÀâÕÕ°¡“°Áµà“ß°—π  ·≈–ªí®®—¬∑’Ë¡’º≈µàÕ
 ’‡ª≈◊Õ°‰¢à§◊Õ  Õ“¬ÿ¢Õß·¡à‰°à∑’Ë„Àâº≈º≈‘µ  ·≈–ª√‘¡“≥
·§≈‡´’¬¡§“√å∫Õ‡πµ∑’Ë‰ª∑”≈“¬ ’‡ª≈◊Õ°‰¢à

3.4 §«“¡Àπ“‡ª≈◊Õ°‰¢à (shell thickness)

§«“¡Àπ“‡ª≈◊Õ°‰¢à¢Õß‰°à∑’Ë‰¥â√—∫Õ“À“√∑’Ë‡ √‘¡
„∫™“®’π„π√–¥—∫  0  0.5  1.0  1.5  ·≈–  2.0%  ¡’§«“¡
·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) ¥—ß· ¥ß„π
Table 3 ‚¥¬‰°à∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’™“®’π 2% (0.315 ¡¡.)
·µ°µà“ß°—∫°≈ÿà¡∑’Ë¡’„∫™“®’π 0 ·≈– 0.5% (0.348 ·≈–
0.333 ¡¡.) ·µà‰¡à·µ°µà“ß°—∫°≈ÿà¡∑’Ë¡’„∫™“®’π 1.0 ·≈–
1.5% (0.328 ·≈– 0.327 ¡¡.) ‡π◊ËÕß®“°Õß§åª√–°Õ∫
À≈—°¢Õß‡ª≈◊Õ°‰¢à§◊Õ ·§≈‡´’¬¡§“√å∫Õ‡πµ (North and

Bell, 1990)  Ÿµ√Õ“À“√∑ÿ° Ÿµ√¡’·§≈‡´’¬¡‡∑à“°—π ·µà„π„∫
™“®’π¡’·∑ππ‘π ÷́Ëß®–∑”‡°‘¥°“√µ°µ–°Õπ¢Õß “√ alkaloid,
gelatin ·≈–‚ª√µ’πÕ◊ËπÊ  °“√‡ª≈’Ë¬π·ª≈ßπ’È‡ªìπº≈¡“®“°
ªØ‘°‘√‘¬“¢Õß‚≈À–  ·§≈‡´’¬¡  ·≈–·¡°π’‡´’¬¡  («—≤π“,
2539) ¥—ßπ—Èπ·§≈‡´’¬¡∫“ß à«π®÷ß∂Ÿ°¥÷ß‰ª„™â ®÷ß∑”„Àâ§«“¡
Àπ“¢Õß‡ª≈◊Õ°‰¢à≈¥≈ß‰¥â

3.5 πÈ”Àπ—°‡ª≈◊Õ°‰¢à (shell weight)

‰°à∑’Ë‰¥â√—∫Õ“À“√∑’Ë‡ √‘¡„∫™“®’π∑’Ë√–¥—∫ 0 0.5
1.0 1.5 ·≈– 2.0%  ¡’πÈ”Àπ—°‡ª≈◊Õ°‰¢à·µ°µà“ß°—πÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) ¥—ß· ¥ß„π Table 3 ‚¥¬∑’Ë
πÈ”Àπ—°‡ª≈◊Õ°‰¢à Ÿß ÿ¥„πæ«°∑’Ë‰¡à‡ √‘¡„∫™“®’π (6.88 °√—¡/
øÕß) ·≈–·µ°µà“ß°—∫°≈ÿà¡∑’Ë‡ √‘¡„∫™“®’π∑ÿ°°≈ÿà¡ ∑—Èßπ’Èº≈
¡“®“°§«“¡Àπ“¢Õß‡ª≈◊Õ°‰¢à∑’Ë≈¥≈ß‡¡◊ËÕ‡ √‘¡„∫™“®’π„π
 Ÿµ√Õ“À“√

3.6 πÈ”Àπ—°‰¢à¢“« (albumen weight)

πÈ”Àπ—°‰¢à¢“«¢Õß‰°à∑’Ë‰¥â√—∫Õ“À“√∑’Ë‡ √‘¡„∫™“
®’π∑’Ë√–¥—∫ 0 0.5 1.0 1.5 ·≈– 2.0% ¡’§«“¡·µ°µà“ß°—π
Õ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (Table 3) ‡æ√“–πÈ”Àπ—°‰¢à
 à«π¡“°¡“®“°‰¢à·¥ß·≈–‰¢à¢“«·≈–‡ª≈◊Õ°‰¢à ÷́ËßπÈ”Àπ—°
‰¢à·¥ß·≈–‰¢à¢“«‰¡à·µ°µà“ß°—π ·µàπÈ”Àπ—°‰¢à·µ°µà“ß°—π
πâÕ¬¡“° ·≈–πÈ”Àπ—°‡ª≈◊Õ°‰¢à°Á·µ°µà“ß°—π ¥—ßπ—Èπ®÷ßÕ“®
∑”„ÀâπÈ”Àπ—°‰¢à¢“«·µ°µà“ß°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘

3.7 πÈ”Àπ—°‰¢à·¥ß (yolk weight)

πÈ”Àπ—°‰¢à·¥ß°Á„Àâº≈‡™àπ‡¥’¬«°—∫πÈ”Àπ—°‰¢à¢“«

Table 3. Effects of tea leaves supplementation on egg quality.

      Tea leaves supplementation (%)
C.V. F-test

0 0.5 1.0 1.5 2.0

Albumen height (mm.) 8.29a 7.89ab 8.04ab 7.99ab 7.50b 5.92 *
Haugh unit 92.25 90.25 91.00 91.25 89.00 3.73 NS
Yolk color 12.39 12.31 12.34 12.26 12.21 1.14 NS
Shell color 31.50 29.87 29.76 29.68 31.02 7.53 NS
Shell thickness (mm.) 0.348a 0.333ab 0.328bc 0.327bc 0.315c 3.14 *
Shell weight (gram/egg) 6.88a 6.44b 6.32b 6.20b 6.09b 3.99 *
Albumen weight (gram/egg) 34.56 34.20 35.39 33.02 32.65 5.39 NS
Yolk weight (gram/egg) 12.86 12.91 13.10 12.56 12.33 2.88 NS

Different superscripts in the same row differ significantly at the 5% level  (P<0.05)
* : significant
NS :  non  significant
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§◊Õ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P>0.05)
(Table 3) ‡¡◊ËÕ‡ √‘¡„∫™“®’π≈ß„πÕ“À“√∑’Ë√–¥—∫ 0 0.5 1.0
1.5 ·≈– 2.0% ®“°‡Àµÿº≈∑’Ë°≈à“«‰ª·≈â«„π‡√◊ËÕß¢ÕßπÈ”Àπ—°
‰¢à¢“«

3.8 ‚§‡≈ ‡µÕ√Õ≈„π‰¢à·¥ß (cholesterol of yolk)

ª√‘¡“≥¢Õß‚§‡≈ ‡µÕ√Õ≈„π‰¢à·¥ß¢Õß‰°à∑’Ë‰¥â
√—∫Õ“À“√∑’Ë‡ √‘¡„∫™“®’π∑’Ë√–¥—∫ 0 0.5 1.0 1.5 ·≈– 2.0%
(Table 4) ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(P<0.05) ¥—ß· ¥ß„π Table 4 ‚¥¬®–æ∫«à“√–¥—∫°“√‡ √‘¡
„∫™“®’π 1.0% ·≈– 2.0% π—Èπ∑”„Àâ‚§‡≈ ‡µÕ√Õ≈„π‰¢à
·¥ß≈¥≈ß‰¥âª√–¡“≥ 9% ·≈– 17% µ“¡≈”¥—∫  ∑—Èßπ’È
‡ªìπ‰ª‰¥â«à“  “√‚æ≈’øïπÕ≈ (polyphenol) ´÷Ëß‡ªìπæ«°
theflavins ∑’Ë¡’Õ¬Ÿà„π„∫™“®’π‰ª¢—¥¢«“ß°“√¥Ÿ¥´÷¡‚§‡≈ -
‡µÕ√Õ≈„π≈”‰ â  Õ’°ª√–°“√Àπ÷Ëß theflavin ¬—ß‡ªìπµ—«µàÕ
µâ“π°“√ÕÕ°´‘‡¥™—Ëπ (antioxidant) ‰¥â¥’ (McAnlis et al.,
1998) ¬‘Ëß‰ª°«à“π—Èπ He and Kies (1994) ‰¥â√“¬ß“π«à“
°≈ÿà¡¢Õß‚æ≈’øïπÕ≈„π™“‡¢’¬«·≈–™“¥”°—∫°“√¥Ÿ¥ ÷́¡„π
√à“ß°“¬§π æ∫«à“ ‡¡◊ËÕ„ÀâÕ“ “ ¡—§√¥◊Ë¡™“¥—ß°≈à“«ª√‘¡“≥  6
°√—¡/«—π  ‡ªìπ‡«≈“  14  «—π  √–¥—∫‚æ≈’øïπÕ≈ Ÿß¢÷Èπ  30%
·µàæ∫‚æ≈’øïπÕ≈„πÕÿ®®“√–·≈–ªí  “«–πâÕ¬¡“° ‚¥¬§à“
retention value (§à“ % ∑’Ë§—Ëß§â“ß„π√à“ß°“¬ : ‡πâπ§à“∑’Ë
√à“ß°“¬ “¡“√∂¥Ÿ¥´÷¡‡æ◊ËÕπ” “√‚æ≈’øïπÕ≈‰ª„™â) ª√–¡“≥
75-85%

·µà®“°°“√∑¥≈Õßπ’È®–‡ÀÁπ«à“ ª√‘¡“≥‚§‡≈ -
‡µÕ√Õ≈„π‰¢à·¥ß≈¥≈ß‰¥âπâÕ¬  ∑—Èßπ’È‡æ√“–«à“‰¢à·¥ßπ—Èπ¡’
§«“¡®”‡ªìπ∑’ËµâÕß°“√‚§‡≈ ‡µÕ√Õ≈  ‡æ√“–„π°“√øí°‰¢à
‚§‡≈ ‡µÕ√Õ≈®”‡ªìπµàÕ°“√øí°ÕÕ°‡ªìπµ—« ( ÿ«√√≥, 2529)
∂÷ß·¡â«à“‰¥â√—∫„∫™“®’π∑’Ë¡’ theflavins °Á∑”„Àâ‚§‡≈ ‡µÕ√Õ≈
≈¥≈ß‰¥â‰¡à¡“°π—°

Table 4. Effects of tea leaves supplementation on yolk cholesterol.

      Tea leaves supplementation (%)
C.V. F-test

0 0.5 1.0 1.5 2.0

Cholesterol (mg/ 100 gram) 1076.00a 1104.00b 979.50b 1003.00b 889.00c 2.80 *

Different superscripts in the same row differ significantly at the 5% level   (P<0.05)

 √ÿªº≈°“√∑¥≈Õß

°“√‡ √‘¡„∫™“®’π∑’Ë√–¥—∫ 0-2% ∑”„Àâª√‘¡“≥Õ“À“√
∑’Ë°‘π º≈º≈‘µ‰¢à πÈ”Àπ—° ·≈–¡«≈‰¢à ¡’§«“¡·µ°µà“ß°—π
Õ¬à“ß¡’π—¬ ”§—≠‚¥¬√–¥—∫∑’Ë‡ √‘¡„∫™“®’π 2% ¡’§«“¡·µ°
µà“ß°—π™—¥‡®π   „π à«π¢Õß§ÿ≥¿“æ‰¢à ®–‡ÀÁπ«à“§«“¡ Ÿß
‰¢à¢“« §«“¡Àπ“¢Õß‡ª≈◊Õ°‰¢à·≈–πÈ”Àπ—°¢Õß‡ª≈◊Õ°‰¢à ¡’
§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ πÕ°π—Èπ‰¡à¡’§«“¡
·µ°µà“ß°—π  ¬‘Ëß‰ª°«à“π—Èπª√‘¡“≥‚§‡≈ ‡µÕ√Õ≈„π‰¢à·¥ß
≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘‡¡◊ËÕ‡ √‘¡„∫™“®’πµ—Èß·µà 1.0-
2.0%

°‘µµ‘°√√¡ª√–°“»

ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ §≥–«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’
¡À“«‘∑¬“≈—¬∏√√¡»“ µ√å (»Ÿπ¬å√—ß ‘µ) ∑’Ë„Àâ∑ÿπ π—∫ πÿπ°“√
«‘®—¬§√—Èßπ’È µ≈Õ¥®π ¿“«‘®—¬·Ààß™“µ‘  ∂“∫—π«‘™“‚¿™π“°“√
ºŸâ™à«¬«‘®—¬ ·≈–π—°»÷°…“¿“§«‘™“‡∑§‚π‚≈¬’°“√‡°…µ√ §≥–
«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’ ¡À“«‘∑¬“≈—¬∏√√¡»“ µ√å ∑’Ë™à«¬
„Àâß“π«‘®—¬π’È ”‡√Á®≈ÿ≈à«ß‰ª¥â«¬¥’

‡Õ° “√Õâ“ßÕ‘ß
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