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Abstract
Phromkunthong, W.,  Jitphatthanakul, Y.,  Supamattaya, K.  and  Nakachart, D.

Effects of fat-soluble vitamins on the growth performance, feed efficiency and

histological changes of green catfish (Mystus nemurus Cuv. & Val.)
Songklanakarin J. Sci. Technol., 2002, 24(3) : 399-411

The qualitative effects of fat-soluble vitamins (vitamin  A,  D,  E  and  K) were studied in green

catfish. The experiment consisted of five treatments with three replicates each. The feed of formula 1 was

supplemented with complete vitamins while the feeds of formulae 2, 3, 4 and 5 were prepared using the

same feed components and vitamins as in formula 1, except that they were deficient in vitamins A, D, E
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and K, respectively. The experiment was carried out for a period of ten weeks in 200-l glass tanks. There

was no significant difference in growth performance or feed efficiency among the groups (P>0.05). The fish

fed diet without vitamin A supplementation had the lowest survival rate. External abnormalities of fish

were recorded such as hemorrhage at the fins, deformities of the barbels and fins, opened operculum, gill

of paler coloration and swollen abdomen. Additionally, the fish showed behavioral changes including

higher response to stimulus and sluggish swimming and remained at the corners of the tank and with

lower  feed  susceptibility.    Result  of  blood  analysis  showed  lower  plasma  protein,  hematocrit  and

hemoglobin than the fish fed other feeds. Histological examination showed pathological changes of the

gill, liver and kidney tissue. Fish fed the feed without vitamin D supplementation developed similar ab-

normalities, though of less severity, is those recognized in fish fed the feed without vitamin A supple-

mentation. The hepatosomatic index of fish without vitamin D supplementation was highest among all

the treatments. No abnormality was noted in the fish given the feed containing all fat-soluble vitamins or

in those without vitamins E and K supplementation throughout the experimental period.

Key words : fat-soluble vitamins, vitamin A, vitamin D, vitamin E, vitamin K, green catfish,
         Mystus nemurus
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°“√∑¥≈Õßπ’È‡ªìπ°“√»÷°…“º≈¢Õß«‘µ“¡‘π≈–≈“¬„π‰¢¡—π 4 ™π‘¥ §◊Õ «‘µ“¡‘π‡Õ  ¥’  Õ’ ·≈– ‡§ „π‡™‘ß

§ÿ≥¿“æ„πª≈“°¥‡À≈◊Õß ‚¥¬·∫àß°“√∑¥≈Õß‡ªìπ 5 ™ÿ¥°“√∑¥≈Õß ™ÿ¥°“√∑¥≈Õß≈– 3 ´È” Õ“À“√ Ÿµ√∑’Ë 1 ‡ √‘¡

«‘µ“¡‘π§√∫∂â«π∑ÿ°™π‘¥ Õ“À“√ Ÿµ√∑’Ë 2, 3, 4 ·≈– 5  ¡’Õß§åª√–°Õ∫¢Õß«— ¥ÿÕ“À“√‡À¡◊ÕπÕ“À“√ Ÿµ√∑’Ë 1 ‡æ’¬ß

·µà‰¡à‰¥â‡ √‘¡«‘µ“¡‘π‡Õ  ¥’  Õ’  ·≈– ‡§ µ“¡≈”¥—∫   °“√∑¥≈Õßπ’È ∑”„πµŸâ°√–®° §«“¡®ÿπÈ” 200 ≈‘µ√ √–¬–‡«≈“

∑’Ë„™â„π°“√∑¥≈Õßπ“π 10  —ª¥“Àå  ®“°º≈°“√∑¥≈Õßæ∫«à“°“√‡®√‘≠‡µ‘∫‚µ·≈–ª√– ‘∑∏‘¿“æ„π°“√„™âÕ“À“√ ‰¡à¡’

§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘„π·µà≈–™ÿ¥°“√∑¥≈Õß    Õ¬à“ß‰√°Áµ“¡ª≈“°¥‡À≈◊Õß∑’Ë‰¥â√—∫Õ“À“√∑’Ë‰¡à‡ √‘¡«‘µ“¡‘π‡Õ

· ¥ß§«“¡º‘¥ª°µ‘¢Õß≈—°…≥–¿“¬πÕ°  ‰¥â·°à  µ°‡≈◊Õ¥∫√‘‡«≥§√’∫·≈–™àÕßª“°  Àπ«¥·≈–§√’∫ ÷°°√àÕπ  Ω“ªî¥

‡Àß◊Õ°‡ªî¥Õâ“  ‡Àß◊Õ°¡’ ’´’¥·≈–∑âÕß∫«¡   πÕ°®“°π’Èª≈“¬—ß¡’æƒµ‘°√√¡º‘¥ª°µ‘  ‰¥â·°à  µ◊Ëπµ°„®ßà“¬  «à“¬πÈ”

‡™◊ËÕß™â“  ™Õ∫À≈∫µ—«∫√‘‡«≥¡ÿ¡µŸâ∑¥≈Õß  ·≈–°“√¬Õ¡√—∫Õ“À“√≈¥≈ß  ‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õßæ∫«à“Õ—µ√“°“√√Õ¥

µ“¬¢Õßª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√π’ÈµË”∑’Ë ÿ¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥°“√∑¥≈ÕßÕ◊ËπÊ ·≈–®“°°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫‡≈◊Õ¥

æ∫«à“ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√π’È ¡’ª√‘¡“≥æ≈“ ¡“‚ª√µ’π  §à“Œ’¡“‚µ§√‘µ  ·≈–Œ’‚¡‚°≈∫‘πµË”°«à“ª≈“∑’Ë‰¥â√—∫Õ“À“√

 Ÿµ√Õ◊ËπÊ   πÕ°®“°π’È¬—ßµ√«®æ∫æ¬“∏‘ ¿“æ∑“ß‡π◊ÈÕ‡¬◊ËÕ¢Õß‡Àß◊Õ°  µ—∫  ·≈– ‰µ „πª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√π’È

 à«πª≈“∑’Ë‰¥â√—∫Õ“À“√∑’Ë‰¡à‡ √‘¡«‘µ“¡‘π¥’µ√«®æ∫§«“¡º‘¥ª°µ‘µà“ßÊ  §≈â“¬°—∫ª≈“∑’Ë‰¥â√—∫Õ“À“√‰¡à‡ √‘¡«‘µ“¡‘π‡Õ

·µà§«“¡√ÿπ·√ßπâÕ¬°«à“  §à“¥—™π’µ—∫µàÕµ—«¢Õßª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë‰¡à‡ √‘¡«‘µ“¡‘π¥’  ¡’§à“ Ÿß°«à“ª≈“∑’Ë‰¥â√—∫

Õ“À“√ Ÿµ√Õ◊ËπÊ   à«πª≈“°¥‡À≈◊Õß∑’Ë‰¥â√—∫Õ“À“√‡ √‘¡«‘µ“¡‘π§√∫∂â«π  ·≈–™ÿ¥°“√∑¥≈Õß∑’Ë‰¡à‡ √‘¡«‘µ“¡‘πÕ’  ·≈–

‡§  µ√«®‰¡àæ∫§«“¡º‘¥ª°µ‘„¥Ê µ≈Õ¥°“√∑¥≈Õß
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«ÿ≤‘æ√  æ√À¡¢ÿπ∑Õß  ·≈–§≥–401

®“°°“√»÷°…“§«“¡ ”§—≠¢Õß«‘µ“¡‘π≈–≈“¬πÈ” 4

™π‘¥ §◊Õ «‘µ“¡‘π∫’
1
 «‘µ“¡‘π∫’

2
 «‘µ“¡‘π∫’

5
  ·≈– «‘µ“¡‘π´’

„πª≈“°¥‡À≈◊Õß  ‚¥¬«ÿ≤‘æ√ ·≈–§≥– (2540) ∑”„Àâ
∑√“∫«à“ «‘µ“¡‘π∫’

5
 ·≈– «‘µ“¡‘π´’  ‡ªìπ«‘µ“¡‘π∑’Ë®”‡ªìπ

(essential  vitamin)  ∑’ËµâÕß‡ √‘¡„πÕ“À“√¢Õßª≈“°¥
‡À≈◊Õß  «‘µ“¡‘π∫’

2
  „Àâ§«“¡ ”§—≠√Õß≈ß¡“  „π¢≥–∑’Ë

«‘µ“¡‘π∫’
1
 ¬—ß‰¡à¡’§«“¡®”‡ªìπ¡“°π—° ¿“¬„π√–¬–‡«≈“

‡≈’È¬ßπ“π 2 ‡¥◊Õπ   µàÕ¡“ «ÿ≤‘æ√ ·≈–°‘®°“√ (2541)

»÷°…“‡æ‘Ë¡‡µ‘¡∂÷ß§«“¡µâÕß°“√«‘µ“¡‘π≈–≈“¬πÈ”Õ’° 4 ™π‘¥
„πª≈“™π‘¥π’È §◊Õ  «‘µ“¡‘π∫’

6 
 ‰πÕ–´‘π °√¥‚ø≈‘° ·≈–

‚§≈’π§≈Õ‰√¥å  ®“°º≈°“√»÷°…“æ∫«à“«‘µ“¡‘π≈–≈“¬πÈ”∑—Èß
4 ™π‘¥π’È¡’§«“¡ ”§—≠∑’ËµâÕß‡ √‘¡≈ß„πÕ“À“√ ”À√—∫‡≈’È¬ß
ª≈“°¥‡À≈◊Õß ‚¥¬«‘µ“¡‘π∫’

6
 ·≈– ‰πÕ–´‘π ®—¥‡ªìπ«‘µ“¡‘π

∑’Ë®”‡ªìπµâÕß‡ √‘¡Õ¬à“ß‡√àß¥à«π‡¡◊ËÕ‡√‘Ë¡‡≈’È¬ßª≈“™π‘¥π’È „π
¢≥–∑’Ë°√¥‚ø≈‘°·≈–‚§≈’π§≈Õ‰√¥å„Àâ§«“¡ ”§—≠√Õß≈ß
¡“ ·≈–Õ“®‡ √‘¡≈ß„πÕ“À“√À≈—ß‡≈’È¬ßª≈“‰ª·≈â« 1 ‡¥◊Õπ
 ”À√—∫«‘µ“¡‘π≈–≈“¬„π‰¢¡—π®—¥«à“‡ªìπ«‘µ“¡‘π∑’Ë¡’§«“¡
 ”§—≠ ”À√—∫ª≈“ (Halver, 1989) ·≈– ¬—ß‰¡à¡’√“¬ß“π
°“√»÷°…“«‘µ“¡‘π°≈ÿà¡π’È„πª≈“°¥‡À≈◊Õß¡“°àÕπ ‡æ◊ËÕ∑’Ë®–
„Àâ¢âÕ¡Ÿ≈°“√»÷°…“º≈¢Õß«‘µ“¡‘π„πª≈“°¥‡À≈◊Õß¡’§«“¡
 ¡∫Ÿ√≥å¬‘Ëß¢÷Èπ ºŸâ«‘®—¬„Àâ§«“¡ ”§—≠»÷°…“«‘µ“¡‘π≈–≈“¬„π
‰¢¡—π∑—Èß 4 ™π‘¥§◊Õ «‘µ“¡‘π‡Õ  ¥’  Õ’  ·≈– ‡§ ‚¥¬»÷°…“
„π‡™‘ß§ÿ≥¿“æ  (qualitative  study) „πª≈“°¥‡À≈◊Õß
°“√»÷°…“„π§√—Èßπ’È∑”„Àâ∑√“∫∂÷ß∫∑∫“∑¢Õß«‘µ“¡‘π≈–≈“¬
„π‰¢¡—π∑—Èß 4 ™π‘¥π’È  ∑—Èß„π·ßà°“√‡®√‘≠‡µ‘∫‚µ ª√– ‘∑∏‘-
¿“æ°“√„™âÕ“À“√ æ¬“∏‘ ¿“æ∑“ß‡π◊ÈÕ‡¬◊ËÕ  ´÷Ëß®– “¡“√∂
π”‰ªª√–¬ÿ°µå„™â„π°“√æ—≤π“°“√‡æ“–‡≈’È¬ßª≈“°¥‡À≈◊Õß
·≈–‡ªìπ·π«∑“ß ”À√—∫ºŸâ∑’Ë°”≈—ß»÷°…“º≈¢Õß«‘µ“¡‘π„π
ª≈“™π‘¥Õ◊ËπÊ ¥â«¬

Õÿª°√≥å·≈–«‘∏’°“√

°“√‡µ√’¬¡ —µ«å∑¥≈Õß

π”ª≈“°¥‡À≈◊Õß¢π“¥ª≈“π‘È«  ®“° ∂“π’ª√–¡ß
πÈ”®◊¥®—ßÀ«—¥ ß¢≈“  ®”π«π 3,000 µ—«  πÈ”Àπ—°‡©≈’Ë¬
ª√–¡“≥ 2 °√—¡  Õπÿ∫“≈„π∂—ß‰ø‡∫Õ√å°≈“ °≈¡¢π“¥ 1
≈∫.¡. ‚¥¬„ àπÈ”„π∂—ß„Àâ‰¥âª√‘¡“µ√ 0.5 ≈∫.¡. „ÀâÕ“À“√
≈Ÿ°ª≈“¥ÿ°‡≈Á°  ‡ªìπ‡«≈“ª√–¡“≥ 1 ‡¥◊Õπ   ‡¡◊ËÕª≈“¡’

πÈ”Àπ—°‡©≈’Ë¬µ—«≈– 3.2 °√—¡  ®÷ß∑”°“√§—¥≈ßµŸâ∑¥≈Õß

°“√‡µ√’¬¡Õ“À“√∑¥≈Õß

‡µ√’¬¡Õ“À“√∑¥≈Õß∑—ÈßÀ¡¥ 5  Ÿµ√ Õ“À“√∑ÿ° Ÿµ√
¡’«— ¥ÿÕ“À“√‡À¡◊Õπ°—π (Table 1)  ¡’Õß§åª√–°Õ∫¢Õß
«‘µ“¡‘π ·≈–·√à∏“µÿ‡À¡◊Õπ°—π   ®–µà“ß°—π‡©æ“– Ÿµ√∑’Ë
µâÕß°“√∑¥ Õ∫«‘µ“¡‘π≈–≈“¬‰¢¡—π·µà≈–™π‘¥  ´÷Ëß®–‰¡à
‡µ‘¡«‘µ“¡‘π≈–≈“¬‰¢¡—π™π‘¥π—Èπ (Õß§åª√–°Õ∫¢Õß«‘µ“¡‘π
·≈–·√à∏“µÿ· ¥ß‰«âµÕπ∑â“¬¢Õß Table 1)  ‡µ√’¬¡Õ“À“√
∑¥≈Õß‚¥¬º ¡ à«πª√–°Õ∫¢Õß«— ¥ÿ·Àâß„Àâ‡¢â“°—π¥’¥â«¬
‡§√◊ËÕßº ¡Õ“À“√ (Hobart mixer) ‡µ‘¡«‘µ“¡‘π·≈–·√à

Table 1. Composition of basal diet

        Ingredient           % in diet

Casein (vitamin free) 29.0
Dextrin 30.0
Cellulose powder 18.5
Carboxy methyl cellulose 3.0
Gelatin   6.0
Mineral mix1 5.5
Vitamin mix2 2.0
Fish oil 3.0
Corn oil 3.0

Analyzed dietary nutrient (%)

Moisture             15.30+0.02
Crude protein             31.10+0.82
Lipid               6.08+0.67
Ash               5.12+0.02

1
Mineral mix supplemented (g/kg diet) CaHPO

4
 . 2H

2
O ,

20.7;  CaCO
3 

, 14.8; KH
2
PO

4 
, 10;  KCl , 0.1;  NaCl , 6;

FeSO
4
.7H

2
O , 0.5;  MgSO

4 
, 3;  KIO

3 
, 0.1;  CuSO

4
.5H

2
O ,

0.03;  ZnCO
3
 , 0.15;  CoCl

2
.6H

2
O , 0.0017;  NaMoO

4
.2H

2
O,

0.0083;  Na
2
SeO

3
.5H

2
O , 0.0002

2
Vitamin mix supplemented (g/kg diet) vitamin A-palmitate,

5,000 IU; vitamin D
3
 (cholecalciferol), 1,000 IU; vitamin E

(DL-alpha-tocopherol), 50 IU; vitamin K
1
 (phylloquinone),

0.01 ; choline chloride, 0.55; nicotinic acid, 0.10; vitamin

B
1
 (thiamine hydrochloride), 0.02; vitamin B

2
 (riboflavin),

0.02; vitamin B
6
 (pyridoxine hydrochloride), 0.02; D-

pantothenic acid calcium salt, 0.05; biotin,0.005; folic acid,

0.005; vitamin B
12

 (cyanocobalamin), 0.0002; myo-inositol,

0.10; vitamin C (ascorbyl monophosphate Ca) 0.10 mg
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∏“µÿµ“¡ª√‘¡“≥∑’Ë· ¥ß„π Table 1  π”¡“∫¥„Àâ≈–‡Õ’¬¥
º ¡„Àâ‡¢â“°—π¥’  ¬°‡«âπ«‘µ“¡‘π´’·≈–«‘µ“¡‘π≈–≈“¬πÈ”µ—«
Õ◊ËπÊ π”¡“≈–≈“¬πÈ” 300 ¡≈. °àÕπ ·≈â«®÷ßπ”‰ªº ¡°—∫
«— ¥ÿ·Àâß„π‡§√◊ËÕßº ¡Õ“À“√  ‡¡◊ËÕ à«πª√–°Õ∫∑ÿ°Õ¬à“ß
º ¡‡¢â“°—π¥’·≈â«   ®÷ßπ”‰ª‡¢â“‡§√◊ËÕßÕ—¥‡¡Á¥Õ“À“√ºà“π
Àπâ“·«àπ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 2 ¡¡. º÷ËßÕ“À“√„Àâ·Àâß
π”‰ª∫√√®ÿ„π∂ÿßæ≈“ µ‘°·≈â«‡°Á∫√—°…“‰«â„πµŸâ‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘
4 oC π”Õ“À“√‰ª«‘‡§√“–Àå§ÿ≥§à“∑“ß‚¿™π“°“√µ“¡«‘∏’°“√
¡“µ√“∞“π¢Õß  AOAC (1985)  ¥—ß· ¥ß‰«â„π Table 1

Õ“À“√∑¥≈Õß∑—Èß 5  Ÿµ√  ‰¥â·°à
Õ“À“√ Ÿµ√∑’Ë 1 : ‡ √‘¡«‘µ“¡‘π§√∫∂â«π
Õ“À“√ Ÿµ√∑’Ë 2 : ¢“¥«‘µ“¡‘π‡Õ
Õ“À“√ Ÿµ√∑’Ë 3 : ¢“¥«‘µ“¡‘π¥’
Õ“À“√ Ÿµ√∑’Ë 4 : ¢“¥«‘µ“¡‘πÕ’
Õ“À“√ Ÿµ√∑’Ë 5 : ¢“¥«‘µ“¡‘π‡§

·ºπ°“√∑¥≈Õß·≈–«‘∏’°“√∑¥≈Õß

«“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥ (completely

randomized design, CRD) ‚¥¬·∫àß™ÿ¥°“√∑¥≈Õß‡ªìπ
5 ™ÿ¥  ™ÿ¥°“√∑¥≈Õß≈– 3 ´È”  °“√∑¥≈Õßπ’È‡ªìπ°“√
∑¥ Õ∫«‘µ“¡‘π≈–≈“¬‰¢¡—π 4 ™π‘¥ §◊Õ «‘µ“¡‘π‡Õ ¥’ Õ’  ·≈–
‡§ ‚¥¬„™â°≈ÿà¡§«∫§ÿ¡§◊Õ °≈ÿà¡∑’Ë‰¥â√—∫Õ“À“√∑¥ Õ∫∑’Ë
‡ √‘¡«‘µ“¡‘π§√∫∂â«π∑ÿ°™π‘¥ √–¬–‡«≈“°“√∑¥≈Õß 10

 —ª¥“Àå   ‡√‘Ë¡°“√∑¥≈Õß‚¥¬ ÿà¡ª≈“∑’Ë¡’πÈ”Àπ—° 3.20 -

3.24 °√—¡ ®”π«π 450 µ—«®“°∂—ß‰ø‡∫Õ√å°≈“ ∑’ËÕπÿ∫“≈
≈Ÿ°ª≈“‰«â   π—∫ª≈“®”π«π 30 µ—«„ àµŸâ∑¥≈Õß´÷Ëß‡ªìπµŸâ
°√–®°¢π“¥ 200 ≈‘µ√  ªî¥µŸâ°√–®°¥â«¬ºâ“æ≈“ µ‘° ’∑÷∫
3 ¥â“π ªÑÕß°—π°“√∂Ÿ°√∫°«π¢≥–∑¥≈Õß πÈ”∑’Ë„™â‡≈’È¬ßª≈“
‡ªìππÈ”ª√–ª“∑’Ëπ”¡“æ—°·≈–„ÀâÕ“°“»‡æ◊ËÕ°”®—¥§≈Õ√’π‰«â
2-3 «—π ∑”°“√‡ª≈’Ë¬π∂à“¬πÈ” 2 «—πµàÕ§√—Èß„π™à«ß‡¬ÁπÀ≈—ß
„ÀâÕ“À“√ª≈“ª√–¡“≥  2 ™—Ë«‚¡ß  ª√‘¡“µ√πÈ”¢≥–∑¥≈Õß
110 ≈‘µ√ „ÀâÕ“À“√∑¥≈Õß«—π≈– 2 §√—Èß§◊Õ ™à«ß‡™â“‡«≈“
8:30 π. ·≈–‡¬Áπ‡«≈“ 16:30 π. ‚¥¬„Àâª≈“°‘π®πÕ‘Ë¡

°“√‡°Á∫¢âÕ¡Ÿ≈·≈–«‘‡§√“–Àå¢âÕ¡Ÿ≈

°“√µ√«® Õ∫æƒµ‘°√√¡  §«“¡º‘¥ª°µ‘¿“¬πÕ°

·≈–Õ«—¬«–¿“¬„π

„π√–À«à“ß°“√∑¥≈Õß —ß‡°µæƒµ‘°√√¡∑’Ëº‘¥ª°µ‘„π

ª≈“·µà≈–°≈ÿà¡  ‚¥¬∑”°“√µ√«® Õ∫√–À«à“ß°“√„ÀâÕ“À“√
·≈–À≈—ß®“°°“√‡ª≈’Ë¬π∂à“¬πÈ”    √«¡∑—Èß —ß‡°µ≈—°…≥–
§«“¡º‘¥ª°µ‘¿“¬πÕ°  ‰¥â·°à   ’¢Õß≈”µ—« °“√µ°‡≈◊Õ¥
°“√‡°‘¥∫“¥·º≈∑’ËÕ«—¬«–¿“¬πÕ°  ·≈–ºà“¥ŸÕ«—¬«–¿“¬„π

°“√µ√«® Õ∫°“√‡®√‘≠‡µ‘∫‚µ¢Õßª≈“

∑”°“√™—ËßπÈ”Àπ—°ª≈“∑ÿ° 2  —ª¥“Àå ‡æ◊ËÕ∫—π∑÷°πÈ”
Àπ—°ª≈“∑’Ë‡æ‘Ë¡¢÷Èπ    ‚¥¬°“√™—ËßπÈ”Àπ—°√«¡¢Õßª≈“·µà
≈–´È”¥â«¬«‘∏’°“√·∑π∑’ËπÈ”  „™â‡§√◊ËÕß™—Ëß‰øøÑ“∑»π‘¬¡ 2

µ”·Àπàß  (ß¥„ÀâÕ“À“√ª≈“‡ªìπ‡«≈“ 1 «—π°àÕπ™—ËßπÈ”Àπ—°)
π—∫®”π«πª≈“∑’Ë‡À≈◊ÕÕ¬Ÿà  ‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß 10  —ª¥“Àå
π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“§‘¥§à“‡©≈’Ë¬¢ÕßπÈ”Àπ—°ª≈“·µà≈–µ—«Õ—µ√“
°“√‡®√‘≠‡µ‘∫‚µ®”‡æ“–  ·≈–Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√‡ªìπ‡π◊ÈÕ
µ“¡«‘∏’°“√¢Õß  Mukhopadhyay ·≈– Rout  (1996)

ª√– ‘∑∏‘¿“æ°“√„™â‚ª√µ’π µ“¡«‘∏’°“√¢Õß Zeitoun ·≈–
§≥– (1973)  Õ—µ√“°“√°‘πÕ“À“√ µ“¡«‘∏’°“√¢Õß Yone

·≈– Fujii  (1975) ·≈–∫—π∑÷°Õ—µ√“°“√√Õ¥µ“¬¢Õßª≈“
„π·µà≈–™ÿ¥°“√∑¥≈Õß

°“√À“§à“¥—™π’µ—∫µàÕµ—« (hepatosomatic index, HI)

‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß  ÿà¡ª≈“®“°∑ÿ°™ÿ¥°“√∑¥≈Õß
™ÿ¥°“√∑¥≈Õß≈– 6 µ—«  π”ª≈“·µà≈–µ—«‰ª™—ËßπÈ”Àπ—°µ—«
·≈–πÈ”Àπ—°µ—∫  π”§à“∑’Ë‰¥â¡“§”π«≥À“§à“¥—™π’µ—∫µàÕµ—«
µ“¡«‘∏’¢Õß Anwar ·≈– Jafri (1995)

»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’¢Õßª≈“

 ÿà¡µ—«Õ¬à“ßª≈“°àÕπ‡√‘Ë¡°“√∑¥≈Õß®”π«π 30 µ—«
π”‰ª«‘‡§√“–Àå§«“¡™◊Èπ„π√à“ß°“¬∑—π∑’·≈–π”µ—«Õ¬à“ßª≈“
‰ª«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’¢Õßµ—«ª≈“‰¥â·°à ª√‘¡“≥
‚ª√µ’π  ‰¢¡—π  ·≈–‡∂â“µ“¡«‘∏’°“√¢Õß  AOAC (1985)

∫—π∑÷°Õß§åª√–°Õ∫∑“ß‡§¡’¢Õßµ—«ª≈“‡√‘Ë¡µâπ  ‡¡◊ËÕ ‘Èπ ÿ¥
°“√∑¥≈Õß ÿà¡µ—«Õ¬à“ßª≈“®“°·µà≈–µŸâ∑¥≈ÕßÊ ≈– 2 µ—«
∑”°“√«‘‡§√“–ÀåÀ“§«“¡™◊Èπ¢Õßµ—«ª≈“   ª√‘¡“≥‚ª√µ’π
‰¢¡—π   ·≈–‡∂â“¢Õßª≈“µ“¡«‘∏’¡“µ√∞“π¢Õß  AOAC

(1985)  ·≈â«∫—π∑÷°‡ªìπÕß§åª√–°Õ∫∑“ß‡§¡’¢Õßµ—«ª≈“
‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß  ®“°π—Èπ®÷ßπ”§à“∑’Ë‰¥â¡“§”π«≥§à“
ª√– ‘∑∏‘¿“æ°“√„™â‚ª√µ’π  µ“¡«‘∏’°“√¢Õß Zeitoun ·≈–
§≥– (1973) °“√„™âª√–‚¬™πå®“°‚ª√µ’π ÿ∑∏‘ µ“¡«‘∏’°“√
¢Õß Robinson ·≈– Wilson (1985)
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º≈¢Õß«‘µ“¡‘π≈–≈“¬„π‰¢¡—πµàÕª≈“°¥‡À≈◊Õß

«ÿ≤‘æ√  æ√À¡¢ÿπ∑Õß  ·≈–§≥–403

°“√»÷°…“Õß§åª√–°Õ∫‡≈◊Õ¥

 ÿà¡ª≈“®“°∑ÿ°™ÿ¥°“√∑¥≈ÕßÊ ≈– 6 µ—« ∑”„Àâ ≈∫
¥â«¬πÈ”¬“ 2-phenoxyethenol ‡®“–‡≈◊Õ¥®“°∫√‘‡«≥‚§π
À“ß‚¥¬„™â  °√¥‡Õ∑’≈‘π‰¥Õ–¡’π‡µµ√“Õ–´’µ‘°  (ethylene-

diaminetetraacetic  acid  : EDTA)  1.0 %  ‡ªìπ “√
ªÑÕß°—π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥  ‡æ◊ËÕ»÷°…“Õß§åª√–°Õ∫¢Õß
‡≈◊Õ¥ §◊Õ

- Hemoglobin ‚¥¬„™â«‘∏’ Cyanmet-haemoglobin

¢Õß Larsen ·≈– Snieszko (1961)

- Hematocrit ‚¥¬«‘∏’¥—¥·ª≈ß®“° Blaxhall ·≈–
Daisley (1973)

- Plasma protein ‚¥¬«‘∏’¥—¥·ª≈ß®“° Lowry ·≈–
§≥– (1951)

°“√»÷°…“°“√‡ª≈’Ë¬π·ª≈ß∑“ß‡π◊ÈÕ‡¬◊ËÕ«‘∑¬“

‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß∑”°“√‡°Á∫µ—«Õ¬à“ß‚¥¬ ÿà¡‡°Á∫
‡π◊ÈÕ‡¬◊ËÕµ—∫  ‰µ  ‡Àß◊Õ°  ®“°µ—«Õ¬à“ßª≈“„πµŸâ∑¥≈ÕßÊ ≈–
2 µ—«¡“·™à„π “√≈–≈“¬∫Ÿ·Õß (Bouin’s  fluid) 1  —ª¥“Àå
·≈â«‡ª≈’Ë¬ππÈ”¬“¥Õß‡ªìπ·Õ≈°ÕŒÕ≈å 70%  °àÕππ”‰ª
ºà“π°√√¡«‘∏’‡µ√’¬¡‡π◊ÈÕ‡¬◊ËÕ¢Õß Humason (1972) ‡π◊ÈÕ‡¬◊ËÕ
∂Ÿ°µ—¥„Àâ¡’§«“¡Àπ“ 3-4 ‰¡‚§√‡¡µ√   ·≈â«¬âÕ¡¥â«¬ ’
Hematoxylin Eosin (H&E) (Bancroft, 1967) ®“°π—Èπ
π”µ—«Õ¬à“ß‰ª»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

«‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬„™â°“√«‘‡§√“–Àå§«“¡·ª√ª√«π
ANOVA ·∫∫ CRD ·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß
§à“‡©≈’Ë¬¥â«¬«‘∏’ Duncan’s New Multiple Range Test

(DMRT) (Duncan, 1955)

º≈°“√∑¥≈Õß

§«“¡º‘¥ª°µ‘¿“¬πÕ°·≈–Õ«—¬«–¿“¬„πµ≈Õ¥®π
æƒµ‘°√√¡¢Õßª≈“°¥‡À≈◊Õß∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√µà“ßÊ

ª≈“°¥‡À≈◊Õß∑’Ë‰¥â√—∫Õ“À“√‰¡à‡ √‘¡«‘µ“¡‘π‡Õ
(Õ“À“√ Ÿµ√∑’Ë 2)  ‡√‘Ë¡· ¥ß§«“¡º‘¥ª°µ‘¢Õß≈—°…≥–¿“¬
πÕ°„π —ª¥“Àå∑’Ë 6 ¢Õß°“√‡≈’È¬ß  ‚¥¬æ∫«à“ª≈“¡’Õ“°“√
µ◊Ëπµ°„®ßà“¬  «à“¬πÈ”‡™◊ËÕß™â“  µ°‡≈◊Õ¥∫√‘‡«≥§√’∫·≈–

™àÕßª“°  Ω“ªî¥‡Àß◊Õ°‡ªî¥Õâ“ „π —ª¥“Àå∑’Ë 7 ¢Õß°“√∑¥≈Õß
§«“¡º‘¥ª°µ‘¢Õß≈—°…≥–¿“¬πÕ°‡√‘Ë¡√ÿπ·√ß¢÷Èπ ‚¥¬æ∫
ª≈“∑âÕß∫«¡ Àπ«¥·≈–§√’∫ ÷°°√àÕπ (Figure 1) √–¬–π’È
ª≈“™Õ∫À≈∫µ—«∫√‘‡«≥¡ÿ¡µŸâ¥â“π≈à“ß °“√¬Õ¡√—∫Õ“À“√
πâÕ¬≈ß  —ß‡°µæ∫«à“Õ“°“√º‘¥ª°µ‘·≈–®”π«πª≈“„πµŸâ∑’Ë¡’
§«“¡º‘¥ª°µ‘¥—ß°≈à“«‡æ‘Ë¡¡“°¢÷Èπµ“¡√–¬–‡«≈“∑’Ë‡≈’È¬ß

‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß  ∑”°“√ºà“ª≈“‡æ◊ËÕµ√«®¥Ÿ
Õ«—¬«–¿“¬„π æ∫«à“ ª≈“∑’Ë‰¥â√—∫Õ“À“√∑’Ë‰¡à‡ √‘¡«‘µ“¡‘π‡Õ
 à«π¢Õßµ—∫ΩÉÕ¡’ ’‡À≈◊Õß´’¥   à«π‰µ¡’ ’‡À≈◊Õß´÷Ëßµà“ß‰ª
®“°Õ«—¬«–¿“¬„π¢Õßª≈“∑’Ë‰¥â√—∫Õ“À“√‡ √‘¡«‘µ“¡‘π§√∫
∂â«π (Õ“À“√ Ÿµ√∑’Ë 1) ´÷Ëß¡’ ’·¥ß‡√◊ËÕ (Figure 2)

ª≈“°¥‡À≈◊Õß∑’Ë‰¥â√—∫ “√Õ“À“√∑’Ë‰¡à‡ √‘¡«‘µ“¡‘π¥’
(Õ“À“√ Ÿµ√∑’Ë 3)  µ√«®æ∫§«“¡º‘¥ª°µ‘µà“ßÊ  §≈â“¬°—∫
ª≈“∑’Ë‰¥â√—∫Õ“À“√∑’‰¡à‡ √‘¡«‘µ“¡‘π‡Õ  ·µà§«“¡√ÿπ·√ß
πâÕ¬°«à“ ‰¥â·°à ª≈“¡’º‘«Àπ—ß ’¥”§≈È” ∫“ßµ—«æ∫«à“ ≈”µ—«
≈’∫ µ°‡≈◊Õ¥∫√‘‡«≥§√’∫ ‚¥¬‡√‘Ë¡µ√«®æ∫„π —ª¥“Àå∑’Ë 8

¢Õß°“√∑¥≈Õß ‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß π”ª≈“∑’Ë¡’§«“¡º‘¥
ª°µ‘ºà“‡æ◊ËÕµ√«®¥ŸÕ«—¬«–¿“¬„π  æ∫«à“µ—∫¡’ ’´’¥·≈–‚µ
¡’‡¡◊Õ°„ „π™àÕß∑âÕß

 ”À√—∫ª≈“°¥‡À≈◊Õß∑’Ë‰¥â√—∫ “√Õ“À“√‡ √‘¡«‘µ“¡‘π
§√∫∂â«π (Õ“À“√ Ÿµ√∑’Ë 1) Õ“À“√∑’Ë‰¡à‡ √‘¡«‘µ“¡‘πÕ’ (Õ“À“√
 Ÿµ√∑’Ë 4) ·≈–Õ“À“√∑’Ë‰¡à‡ √‘¡«‘µ“¡‘π‡§ (Õ“À“√ Ÿµ√∑’Ë 5)
µ√«®‰¡àæ∫§«“¡º‘¥ª°µ‘¢ÕßÕ«—¬«–¿“¬πÕ°·≈–¿“¬„π
µ≈Õ¥®π¡’æƒµ‘°√√¡ª°µ‘µ≈Õ¥√–¬–‡«≈“°“√∑¥≈Õß

πÈ”Àπ—°‡©≈’Ë¬µàÕµ—«

πÈ”Àπ—°‡©≈’Ë¬¢Õßª≈“°¥‡À≈◊Õß∑’Ë‰¥â√—∫Õ“À“√∑¥≈Õß
∑—Èß 5  Ÿµ√ µ≈Õ¥√–¬–‡«≈“°“√∑¥≈Õß 10  —ª¥“Àå · ¥ß
‰«â„π Table 2 æ∫«à“πÈ”Àπ—°‡©≈’Ë¬¢Õßª≈“‡æ‘Ë¡¢÷Èπµ“¡
√–¬–‡«≈“∑’Ë‡≈’È¬ß  ·µà‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>

0.05)  √–À«à“ß™ÿ¥°“√∑¥≈Õß„π∑ÿ°™à«ß‡«≈“∑’Ë∑”°“√™—Ëß
πÈ”Àπ—°ª≈“

πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ®”‡æ“– §à“¥—™π’

µ—∫µàÕµ—«

πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ  ·≈–Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ®”‡æ“–
¢Õßª≈“∑’Ë‰¥â√—∫Õ“À“√∑¥≈Õß∑—Èß  5   Ÿµ√  · ¥ß‰«â„π
Table 3 ‚¥¬πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ·≈–Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ
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Table 2.  Average body weight of M. nemurus fed 5 diets for 10 weeks

Average body weight (g) 
1

0      2           4   6          8 10

Complete vitamins 3.24+0.01 5.32+0.10 8.65+0.04 12.78+0.36 16.56+0.70 21.07+1.47
Without vitamin  A 3.22+0.04 5.32+0.29 8.63+0.61 12.34+0.97 16.60+1.14 20.80+0.73
Without vitamin  D 3.23+0.04 5.32+0.23 8.19+0.15 11.39+0.19 15.24+0.40 21.19+0.60
Without vitamin  E 3.23+0.01 5.24+0.07 8.68+0.07 13.23+0.83 17.23+1.57 22.86+1.62
Without vitamin  K 3.20+0.03 5.26+0.27 8.54+0.72 12.86+0.96 17.70+2.00 23.62+2.75

1
Mean + standard deviation of three replications

Experimental

group/week

Experimental group       Weight gain (%)

Table 3. Weight gain, specific growth rate, hepatosomatic index (HI) of M. nemurus fed the

experimental diets for 10 weeks
1

         Specific growth rate            Hepatosomatic index

                   (% body weight per day)             (%)

Complete vitamins   551.49+44.37     2.68+0.10        2.17+0.07a

Without vitamin  A   542.33+30.89     2.66+0.07        2.47+0.16a

Without vitamin  D   556.20+28.01     2.69+0.06        2.78+0.18b

Without vitamin  E   655.11+88.26     2.88+0.17        2.37+0.23a

Without vitamin  K   637.40+86.67     2.85+0.17        2.20+0.11a

1
Mean+standard deviation of three replications. Means within each column not sharing a common

 superscript are significantly different (P<0.05)

®”‡æ“–¢Õßª≈“∑’Ë‰¥â√—∫Õ“À“√·µà≈– Ÿµ√‰¡à¡’§«“¡·µ°µà“ß
°—π∑“ß ∂‘µ‘ (P>0.05) „π¢≥–∑’Ë§à“¥—™π’µ—∫µàÕµ—«¢Õßª≈“
∑’Ë‰¥â√—∫Õ“À“√∑’Ë‰¡à‡ √‘¡«‘µ“¡‘π¥’ (Õ“À“√ Ÿµ√∑’Ë 3) ¡’§à“ Ÿß
 ÿ¥   ·≈–·µ°µà“ß∑“ß ∂‘µ‘°—∫§à“¥—™π’µ—∫µàÕµ—«¢Õßª≈“®“°
™ÿ¥°“√∑¥≈ÕßÕ◊ËπÊ  (P<0.05) (Table 3)

Õ—µ√“°“√°‘πÕ“À“√  Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√‡ªìπ‡π◊ÈÕ

ª√– ‘∑∏‘¿“æ°“√„™â‚ª√µ’π °“√„™âª√–‚¬™πå®“°‚ª√µ’π

 ÿ∑∏‘ ·≈–Õ—µ√“°“√√Õ¥µ“¬

Õ—µ√“°“√°‘πÕ“À“√ Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√‡ªìπ‡π◊ÈÕ
ª√– ‘∑∏‘¿“æ°“√„™â‚ª√µ’π·≈– Õ—µ√“°“√√Õ¥µ“¬¢Õßª≈“
°¥‡À≈◊Õß∑’Ë‰¥â√—∫Õ“À“√∑¥≈Õß∑—Èß 5  Ÿµ√   · ¥ß‰«â„π
Table 4 ‚¥¬§à“¥—ß°≈à“«‡À≈à“π’È‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß

 ∂‘µ‘√–À«à“ß™ÿ¥°“√∑¥≈Õß (P>0.05) „π¢≥–∑’Ë§à“°“√„™â
ª√–‚¬™πå®“°‚ª√µ’π ÿ∑∏‘¢Õßª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 4

(‰¡à‡ √‘¡«‘µ“¡‘πÕ’) ·≈– Ÿµ√∑’Ë 5 (‰¡à‡ √‘¡«‘µ“¡‘π ‡§) ¡’§à“
 Ÿß°«à“ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√Õ◊ËπÊ  (P<0.05) (Table 4)

Õß§åª√–°Õ∫∑“ß‡§¡’¢Õßµ—«ª≈“

®“°°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’¢Õßµ—«ª≈“
∑’Ë‰¥â√—∫Õ“À“√∑¥≈Õß·µà≈– Ÿµ√ (Table 5) æ∫«à“ª√‘¡“≥
‰¢¡—π·≈–‡∂â“¢Õßª≈“∑’Ë‰¥â√—∫Õ“À“√µà“ß Ÿµ√¡’§à“·µ°µà“ß
°—π∑“ß ∂‘µ‘ (P<0.05)   ‚¥¬ª≈“∑’Ë‰¥â√—∫Õ“À“√‰¡à‡ √‘¡
«‘µ“¡‘π‡Õ ·≈– ¥’ ®–¡’‰¢¡—πµË”°«à“ Ÿµ√Õ◊ËπÊ (Table 5)

 à«πª√‘¡“≥‡∂â“„πµ—«ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√µà“ßÊ ¡’§«“¡
·µ°µà“ß°—π¥—ß„π Table 5
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Table 4. Feeding rate, feed conversion ratio (FCR), protein efficiency ratio (PER), apparent net

protein utilization (ANPU) and survival of M. nemurus fed the experimental diets for

10 weeks 1

     Feeding rate

             (% per fish per day)

Complete vitamins 3.34+0.29  1.56+0.14  2.03+0.19  29.29+2.81a 85.00+7.07a

Without vitamin  A 3.14+0.25  1.45+0.08  2.16+0.11  28.20+1.45a 61.67+7.07b

Without vitamin  D 3.08+0.14  1.46+0.05  2.16+0.08  30.36+1.12a 84.44+5.09a

Without vitamin  E 3.03+0.07  1.39+0.08  2.27+0.13  35.02+2.01b 88.89+5.09a

Without vitamin  K 3.21+0.10  1.48+0.09  2.13+0.12  37.90+2.10b 85.56+9.62a

1
Mean+standard deviation of three replications. Means within each column not sharing a common superscript are

  significantly different (P<0.05)

Experimental group FCR      PER           ANPU Survival rate (%)

Table 5. Whole body of M. nemurus fed the experimental diets for 10 weeks 
1

Experimental group     Moisture (%)    Crude protein (%)    Crude lipid (%)       Ash (%)

Initial fish  77.10+0.65  63.21+0.65  24.94+0.44   12.31+0.03
Complete vitamins  75.02+0.14  57.91+0.52  26.70+0.29b   11.42+0.20a

Without vitamin  A  76.89+0.51  57.49+0.62  25.04+0.11a   12.27+0.15b

Without vitamin  D  76.12+1.18  59.22+0.48  24.45+0.18a   11.96+0.08b

Without vitamin  E  73.57+0.67  57.95+0.12  26.77+0.98b   11.75+0.46ab

Without vitamin  K  70.67+1.06  59.02+0.55  26.90+0.75b   12.13+0.35b

1
Mean+standard deviation of three replications. Means within each column not sharing a common

  superscript are significantly different (P<0.05)

Õß§åª√–°Õ∫‡≈◊Õ¥

®“°°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫‡≈◊Õ¥ª≈“°¥‡À≈◊Õß∑’Ë
‰¥â√—∫Õ“À“√∑¥≈Õß∑—Èß 5  Ÿµ√ ¥—ß· ¥ß„π Table 6 æ∫«à“
§à“æ≈“ ¡“‚ª√µ’π  Œ’¡“‚µ§√‘§  ·≈–Œ’‚¡‚°≈∫‘π¢Õßª≈“

∑’Ë‰¥â√—∫Õ“À“√∑’Ë¢“¥«‘µ“¡‘π‡Õ  (Õ“À“√ Ÿµ√∑’Ë 2)  µË”°«à“
ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√Õ◊ËπÊ ∑ÿ° Ÿµ√ ·≈–„Àâº≈·µ°µà“ß°—π
∑“ß ∂‘µ‘ (P<0.05)   πÕ°®“°π’È §à“Õß§åª√–°Õ∫‡≈◊Õ¥
¥—ß°≈à“«¬—ß·µ°µà“ß°—π√–À«à“ß™ÿ¥°“√∑¥≈Õß (P<0.05)

(Table 6)

Table 6. Blood parameters of M. nemurus fed the experimental diets for 10 weeks 
1

Experimental group      Plasma protein (%g)     Hematocrit (%)     Hemoglobin (%g)

Complete vitamins      8.76+0.75bc             25.38+0.39bc    4.88+0.79bc

Without vitamin  A      6.70+0.42a             15.40+3.63a    2.99+0.47a

Without vitamin  D      7.63+0.73ab             20.63+3.63ab    3.55+1.01ab

Without vitamin  E      9.00+0.52c             28.75+3.62c    5.91+0.68c

Without vitamin  K      8.61+0.87bc             25.62+3.26bc    4.89+0.46bc

1
Mean+standard deviation of three replications. Means within each column not sharing a common

  superscript are significantly different (P<0.05)
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°“√»÷°…“∑“ß‡π◊ÈÕ‡¬◊ËÕ«‘∑¬“

‡Àß◊Õ°

ª≈“∑’Ë‰¥â√—∫Õ“À“√‡ √‘¡«‘µ“¡‘π§√∫∂â«π ( Ÿµ√∑’Ë 1)
µ√«®‰¡àæ∫æ¬“∏‘ ¿“æ¢Õß‡π◊ÈÕ‡¬◊ËÕ‡Àß◊Õ° (Figure 3) ·µà
µ√«®æ∫„π‡Àß◊Õ°ª≈“∑’Ë‰¡à‡ √‘¡«‘µ“¡‘π‡Õ ‚¥¬æ∫«à“‡´≈≈å
‡¬◊ËÕ∫ÿº‘«¢Õß primary lamellae ·≈– secondary lamel-

lae ¡’°“√·∫àßµ—«¡“°º‘¥ª°µ‘   πÕ°®“°π’È¬—ßæ∫«à“¡’°“√
·¬°µ—«¢Õß  epithelial  cell  „π à«π¢Õß  secondary

lamellae ¥â«¬ (Figure 4) ª≈“∑’Ë‰¥â√—∫Õ“À“√∑’Ë‰¡à‡ √‘¡
«‘µ“¡‘π¥’ æ∫«à“¡’°“√·∫àßµ—«¡“°º‘¥ª°µ‘¢Õß‡π◊ÈÕ‡¬◊ËÕ‡Àß◊Õ°
„π à«π¢Õß‡´≈≈å∫ÿ‡¬◊ËÕº‘«¢Õß  primary lamellae  ·≈–
secondary lamellae (Figure 5) ·µàæ¬“∏‘ ¿“æπâÕ¬°«à“
ª≈“∑’Ë‰¥â√—∫Õ“À“√∑’Ë‰¡à‡ √‘¡«‘µ“¡‘π‡Õ  ”À√—∫ª≈“∑’Ë‰¥â√—∫
Õ“À“√‰¡à‡ √‘¡«‘µ“¡‘πÕ’ ·≈–«‘µ“¡‘π‡§ µ√«®‰¡àæ∫æ¬“∏‘
 ¿“æ‡™àπ‡¥’¬«°—∫ª≈“∑’Ë‰¥â√—∫Õ“À“√‡ √‘¡«‘µ“¡‘π§√∫∂â«π

µ—∫

ª≈“∑’Ë‰¥â√—∫Õ“À“√‡ √‘¡«‘µ“¡‘π§√∫∂â«π  ¡’ ¿“æ
¢Õß‡´≈≈åµ—∫ª°µ‘ (Figure 6) ·µàµ√«®æ∫æ¬“∏‘ ¿“æ„π
ª≈“∑’Ë‰¥â√—∫Õ“À“√∑’Ë‰¡à‡ √‘¡«‘µ“¡‘π‡Õ  §◊Õ æ∫™àÕß«à“ß
(vacuoles) ‡ªìπ®”π«π¡“° (Figure 7) ‡™àπ‡¥’¬«°—∫ª≈“
∑’Ë‰¥â√—∫Õ“À“√∑’Ë‰¡à‰¥â‡ √‘¡«‘µ“¡‘π¥’ ´÷Ëß¡’™àÕß«à“ß·∑√°Õ¬Ÿà
∫â“ß·µàπâÕ¬°«à“ (Figure 8)  ”À√—∫ª≈“∑’Ë‰¥â√—∫Õ“À“√∑’Ë‰¡à
‡ √‘¡«‘µ“¡‘πÕ’ ·≈–‡§ µ√«®‰¡àæ∫æ¬“∏‘ ¿“æ¢Õß‡´≈≈åµ—∫

‰µ

ª≈“∑’Ë‰¥â√—∫Õ“À“√‡ √‘¡«‘µ“¡‘π§√∫∂â«πµ√«®‰¡àæ∫
æ¬“∏‘ ¿“æ¢Õß‡π◊ÈÕ‡¬◊ËÕ‰µ (Figure 9) ·µàµ√«®æ∫æ¬“∏‘-
 ¿“æÕ¬à“ß√ÿπ·√ß„πª≈“∑’Ë‰¥â√—∫Õ“À“√∑’Ë‰¡à‡ √‘¡«‘µ“¡‘π‡Õ
‚¥¬æ∫«à“‡π◊ÈÕ‡¬◊ËÕ‰µ   „π à«π renal tubule ·≈– renal

corpuscle ¡’°“√‡ ◊ËÕ¡ ≈“¬¢Õß‡´≈≈å∫ÿº‘«‰¡à “¡“√∂√–∫ÿ
¢Õ∫‡¢µ¢Õß‡´≈≈å‰¥â™—¥‡®π  à«π¢Õß‡π◊ÈÕ‡¬◊ËÕŒ’‚¡æÕ¬Õ‘µ‘°
(hemopoietic tissue) ‡ ◊ËÕ¡ ≈“¬‚¥¬‡´≈≈å‡À≈à“π’È ΩÉÕ≈ß
·≈–æ∫«à“¡’°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ‡ âπ„¬Õ¬à“ßº‘¥ª°µ‘ (fibrosis)

„π à«π parietal epithelium ¢Õß Bowman’s capsule

´÷Ëß‡´≈≈å∫ÿº‘«¥—ß°≈à“«∂Ÿ°·∑π∑’Ë¥â«¬‡π◊ÈÕ‡¬◊ËÕ‡ âπ„¬ (fibrous

substance)  ®π≈âÕ¡√Õ∫  glomerulus  ·≈–°√–®“¬Õ¬Ÿà
∑—Ë«‰ª·∑π∑’Ë à«π¢Õß‡π◊ÈÕ‡¬◊ËÕŒ’‚¡æÕ¬Õ‘µ‘°¥â«¬ (Figure 10)

 ”À√—∫ª≈“∑’Ë‰¥â√—∫Õ“À“√∑’Ë‰¡à‡ √‘¡«‘µ“¡‘π ¥’ Õ’ ·≈– ‡§
µ√«®‰¡àæ∫æ¬“∏‘ ¿“æ¢Õß‰µ‡™àπ‡¥’¬«°—∫ª≈“∑’Ë‰¥â√—∫

Õ“À“√‡ √‘¡«‘µ“¡‘π§√∫∂â«π

«‘®“√≥å

∫∑∫“∑¢Õß«‘µ“¡‘π‡ÕπÕ°‡Àπ◊Õ‰ª®“°‡°’Ë¬«°—∫°“√
¡Õß‡ÀÁπ   ¬—ß¡’ à«π™à«¬„π°“√ —ß‡§√“–Àå ‰°≈‚§‚ª√µ’π
(glycoprotein) „πµ—∫·≈–°√–¥Ÿ°ÕàÕπ (chondrocytes)

(Friedrich, 1988)  ‰°≈‚§‚ª√µ’π®—¥‡ªìπ‰ø‚∫√‡πÁ§µ‘π
(fibronectin)  ́ ÷Ëß‡ªìπ à«πª√–°Õ∫ ”§—≠„π√–∫∫‡¡¡‡∫√π
(membrane system) ∑”Àπâ“∑’Ë„π°√–∫«π°“√∑“ß™’««‘∑¬“
À≈“¬Õ¬à“ß  ‡™àπ ‡ªìπµ—«√—∫ŒÕ√å‚¡π‡©æ“–Õ¬à“ß ‡ªìπµ—«
 ◊ËÕ “√¿“¬„π‡´≈≈å  ™à«¬„π°“√·∫àß‡´≈≈å  ·≈–¡’º≈µàÕ
‡¡·∑‚∫≈‘´÷¡¢Õß‰≈‚æ‚ª√µ’π (lipoprotein) (Zile and

Cullum, 1983)

®“°°“√»÷°…“§√—Èßπ’È®–‡ÀÁπ‰¥â«à“ πÈ”Àπ—°‡©≈’Ë¬¢Õß
ª≈“°¥‡À≈◊Õß∑’Ë‰¥â√—∫Õ“À“√∑’Ë‰¡à‡ √‘¡«‘µ“¡‘π‡Õ ‰¡à·µ°µà“ß
°—∫ª≈“∑’Ë‰¥â√—∫Õ“À“√‡ √‘¡«‘µ“¡‘π§√∫∂â«π  ´÷Ëß·µ°µà“ß
®“°°“√»÷°…“¢Õß Taveekijakarn ·≈–§≥– (1995) ∑’Ë
æ∫«à“ ª≈“Õ–¡“‚°´—≈¡Õπ  (amago salmon,  Oncor-

rhynchus  rhodurus)  ∑’Ë‰¥â√—∫Õ“À“√∑’Ë¢“¥«‘µ“¡‘π‡Õ¡’
πÈ”Àπ—°‡©≈’Ë¬µË”°«à“ª≈“∑’Ë‰¥â√—∫Õ“À“√‡ √‘¡«‘µ“¡‘π‡Õ µ—Èß
·µà —ª¥“Àå∑’Ë 2 ¢Õß°“√∑¥≈Õß®π°√–∑—Ëß ‘Èπ ÿ¥°“√∑¥≈Õß
„π —ª¥“Àå∑’Ë 22 ·µà¢âÕ¡Ÿ≈§«“¡º‘¥ª°µ‘¥â“πæƒµ‘°√√¡·≈–
≈—°…≥–¿“¬πÕ° Õ¥§≈âÕß°—π  ·≈–¬—ßæ∫§«“¡º‘¥ª°µ‘
≈—°…≥–‡¥’¬«°—ππ’È„πª≈“™π‘¥Õ◊ËπÊ Õ’°¥â«¬ ‡™àπ „πª≈“
∫√ÿ§‡∑√“∑å (brook trout, Salvelinus fontinalis) ‚¥¬
æ∫«à“√ß§«—µ∂ÿ∑’Ëº‘«Àπ—ß®“ßÀ“¬‰ª (dermal depigmenta-

tion) ≈”µ—«∫«¡ ‡°‘¥°“√‡ ◊ËÕ¡¢Õß‡√µ‘π“ ¡’°“√‡§≈◊ËÕπ∑’Ë
¢Õß‡≈π å (displaced lens) (Poston et al., 1977) „π
ª≈“‡√π‚∫«å‡∑√“∑å  (rainbow  trout, Oncorrhynchus

mykiss)  æ∫«à“ª≈“∑’Ë¢“¥«‘µ“¡‘π‡Õ¡’‚≈À‘µ®“ß (anemia)

Ω“ªî¥‡Àß◊Õ°∫‘¥‡∫’È¬«  µ°‡≈◊Õ¥∫√‘‡«≥µ“·≈–∞“π§√’∫
(Kitamura et al., 1967)  „πª≈“°¥Õ‡¡√‘°—π (channel

catfish, Ictalurus  punctatus)  ∑’Ë‰¥â√—∫‡∫µ“-·§‚√∑’π
(beta-carotene) 0.4 ¡°./µàÕÕ“À“√ 1 °°. ‡ªìπ‡«≈“π“π
2 ªï ¡’π—¬πåµ“‚ªπ ‰µ∫«¡ ·≈–µ°‡≈◊Õ¥ (Dupree and

Sneed, 1966) §«“¡º‘¥ª°µ‘‡°‘¥¢÷Èπ¡“®“°§«“¡∫°æ√àÕß
„π°“√ —ß‡§√“–Àå‰ø‚∫√‡πÁ§µ‘π  ®“°°“√»÷°…“„πÀ≈Õ¥
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Figure 1. Comparison of external features between

the green catfish given complete-vitamin

feed (T
1
) with those given the feed without

vitamin A supplementation (T
2
). The fish in

T
2 
exhibited protruding eyes, enlarged ab-

domen and with clipped fins and barbels.

Figure 2. Comparison of viscera between the green

catfish given complete-vitamin feed (T
1 
, left)

and those given the feed without vitamin A

supplementation (T
2
, right). The fish in T

2

showed atrophy of the liver (L) which was

pale yellow, while the kidney (K) had simi-

lar color. The fish in T
1
 had reddish liver

and kidney as normally recognized in

healthy fish.

Figure 3. Light micrograph showing normal gill

lamellae of green catfish fed complete-

vitamins diet (T
1
) (H&E) (PL = primary

lamellar,  SL = secondary lamellar) Figure 4. Severe hyperplasia (asterisk) and detach-

ment (arrow heads) of epithelium of gill fila-

ment in fish fed diet without vitamin A

supplementation (T
2
) (H&E)

Figure 5. Slight hyperplasia (arrow head) of fish

fed diet without vitamin D supplemen-

tation (T
3
) (H&E)
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Figure 6. Normal liver parenchyma of fish fed a diet

supplemented with complete vitamins (T
1
)

(H&E)

Figure 7. Vacuolation in the liver cells of the fish fed

diet without vitamin A supplementation (T
2
)

(H&E) (V = vacuoles)

Figure 8. Vacuolation in the liver cells of the fish fed

diet without vitamin D supplementation (T
3
)

(H&E) (V = vacuoles)

Figure 9. Normal cells of the renal corpuscle and re-

nal tubules in the fish fed complete-vitamin

diet supplemented (T
1
) (H&E) (HT =

hemopoietic tissue, RC = renal corpuscle,

RT = renal tubule)

Figure 10. Fibrosis (F) in parietal epithelium of

Bowman’s capsule and degeneration of

hemopoietic tissue , replaced by fibrous

substance in the fish fed diet without

vitamin A supplementation (T
2
) (H&E)

(RC = renal corpuscle,  RT = renal

tubule)
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∑¥≈Õß (in vitro)  æ∫«à“°“√¢“¥‰ø‚∫√‡πÁ§µ‘π¡’º≈∑”„Àâ
°“√ √â“ß°√–¥Ÿ°ÕàÕπ  (chondrogenesis)   ·≈–°“√√—∫
´—≈‡øµ (sulfate intake) ¢Õß°√–¥Ÿ°ÕàÕπ≈¥≈ß  (Pen-

nypacker et al., 1979)   πÕ°®“°π’È¬—ß Õ¥§≈âÕß°—∫
∫∑∫“∑¢Õß«‘µ“¡‘π‡Õ∑’Ë™à«¬„π°“√√—°…“ ¿“æ¢Õß¡‘«‚§-
´“‡¡¡‡∫√π (mucosa membrane) ´÷Ëß‡ªìπ à«π ”§—≠∑’Ë
∫ÿÕ«—¬«–µà“ßÊ ‡™àπ  √–∫∫∑“ß‡¥‘πÕ“À“√  √–∫∫∑“ß‡¥‘π
À“¬„®·≈–π—¬πåµ“‡ªìπµâπ (Lovell, 1989) ¥—ßπ—Èπª≈“∑’Ë
¢“¥«‘µ“¡‘π‡Õ ¡—°®–æ∫«à“ à«π¢Õß‡π◊ÈÕ‡¬◊ËÕ∫ÿº‘«·∫àßµ—«º‘¥
ª°µ‘

®“°°“√»÷°…“Õß§åª√–°Õ∫‡≈◊Õ¥æ∫«à“  ª≈“°¥
‡À≈◊Õß ∑’Ë‰¥â√—∫Õ“À“√∑’Ë‰¡à‡ √‘¡«‘µ“¡‘π‡Õ ¡’§à“Õß§åª√–°Õ∫
‡≈◊Õ¥µË”°«à“ª≈“∑’Ë‰¥â√—∫Õ“À“√∑’Ë‡ √‘¡«‘µ“¡‘π‡Õ ‚¥¬‡©æ“–
§à“Œ’¡“‚µ§√‘µ (hematocrit)   ´÷Ëß„Àâº≈ Õ¥§≈âÕß°—∫
Taveekijakarn ·≈–§≥– (1995) °“√‡ª≈’Ë¬π·ª≈ß¢Õß
Õß§åª√–°Õ∫‡≈◊Õ¥¥—ß°≈à“« Õ¥§≈âÕß°—∫°“√‡ª≈’Ë¬π·ª≈ß
∑’Ë‡°‘¥¢÷Èπ„π à«π¢Õß‡π◊ÈÕ‡¬◊ËÕ‚¥¬‡©æ“–‡π◊ÈÕ‡¬◊ËÕ‰µ  ∑’Ëæ∫
«à“ ‡π◊ÈÕ‡¬◊ËÕŒ’‚¡æÕ¬Õ‘µ‘°¡’°“√ΩÉÕ·≈–¡’°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ
‰ø‚∫√Õ–¥‘‚æ   (fibro-adipose)  ¢÷Èπ¡“·∑π∑’Ë°“√ΩÉÕ¢Õß
Œ’‚¡æÕ¬Õ‘µ‘° ‡°‘¥®“°°“√·∫àßµ—«º‘¥ª°µ‘¢Õß‡¡Á¥‡≈◊Õ¥·¥ß
(erythrocytes)  º≈°“√∑¥≈Õßπ’È§≈â“¬°—∫√“¬ß“π°“√
∑¥≈Õß„πÀπŸ∑’Ë‰¥â√—∫Õ“À“√∑’Ë¢“¥«‘µ“¡‘π‡Õ ‚¥¬æ∫«à“‡°‘¥
‚≈À‘µ®“ß‡¡◊ËÕ¡’§«“¡º‘¥ª°µ‘„π°“√∑”ß“π¢ÕßŒ’‚¡æÕ¬Õ‘µ‘°
®– àßº≈µàÕ‡π◊ËÕßµàÕ°“√§«∫§ÿ¡°“√ª≈¥ª≈àÕ¬∏“µÿ‡À≈Á°
®“°‡´≈≈åµ—∫ ∑”„Àâ∑”ß“π‰¡à¡’ª√– ‘∑∏‘¿“æ (Staab et al.,

1984)  πÕ°®“°π’Èº≈®“°°“√µ√«®æ∫°“√ – ¡¢Õß‰¢¡—π
„π‡´≈≈åµ—∫„πª≈“°¥‡À≈◊Õß∑’Ë‰¥â√—∫Õ“À“√∑’Ë‰¡à‡ √‘¡«‘µ“¡‘π
‡Õ   Õ¥§≈âÕß°—∫√“¬ß“π°“√»÷°…“¢Õß Taveekijakarn

·≈–§≥– (1995) ·≈– Shim ·≈– Tan (1989) ∑’Ë»÷°…“„π
ª≈“Õ–¡“‚°´—≈¡Õπ·≈–ª≈“À“ßπ°¬Ÿß (guppy, Poecilia

reticulata) µ“¡≈”¥—∫  §«“¡º‘¥ª°µ‘¢Õß‡π◊ÈÕ‡¬◊ËÕ‡Àß◊Õ°
∑’Ë¡’≈—°…≥–§≈â“¬°—∫°“√∑¥≈Õßπ’È   ‡§¬¡’√“¬ß“π„πª≈“
À≈“¬™π‘¥∑’Ë‰¥â√—∫Õ“À“√∑’Ë¢“¥«‘µ“¡‘π´’  ‰¥â·°à  ª≈“°¥
Õ‡¡√‘°—π (Lim and Lovell, 1978) ª≈“°–æß¢“« (seabass,

Lates  calcarifer)   (Phromkunthong  et al., 1997)

ª≈“°–√—ß (grouper,  Epinephelus malabaricus)

(Phromkunthong et al., 1995)  ·≈–ª≈“°¥‡À≈◊Õß

( ÿ¿Æ“ ·≈–«ÿ≤‘æ√, 2544) æ∫«à“æ¬“∏‘ ¿“æ¢Õß‡π◊ÈÕ‡¬◊ËÕ
∑’Ëº‘¥ª°µ‘ ¡’º≈∑”„Àâª≈“‰¡à “¡“√∂√—∫ÕÕ°´‘‡®π®“°πÈ”‰¥â
‡æ’¬ßæÕ ·≈–Õ“®¡’º≈√à«¡°—∫§«“¡º‘¥ª°µ‘Õ◊ËπÊ ¥â«¬  ∑”„Àâ
Õ—µ√“°“√√Õ¥µ“¬¢Õßª≈“„π°≈ÿà¡π’ÈµË”

ª≈“°¥‡À≈◊Õß∑’Ë‰¥â√—∫Õ“À“√∑’Ë‰¡à‡ √‘¡«‘µ“¡‘π¥’ µ√«®
æ∫§«“¡º‘¥ª°µ‘¿“¬πÕ°·≈–µ—∫‚µ  ·µà§«“¡√ÿπ·√ßπâÕ¬
°«à“ª≈“∑’Ë‰¥â√—∫Õ“À“√‰¡à‡ √‘¡«‘µ“¡‘π‡Õ ·≈–√–¬–‡«≈“∑’Ë
ª≈“‡√‘Ë¡· ¥ß§«“¡º‘¥ª°µ‘°Á™â“°«à“  ‚¥¬ª≈“· ¥ß§«“¡
º‘¥ª°µ‘‡¡◊ËÕ‡≈’È¬ß‰ª‰¥â 8  —ª¥“Àå ∫∑∫“∑¢Õß«‘µ“¡‘π¥’¡—°
· ¥ß‡¥àπ™—¥‡¡◊ËÕ¡’°“√‡≈’È¬ßª≈“Àπ“·πàπ·≈–‡≈’È¬ß„π∑’Ë√à¡
‚¥¬æ∫«à“ª≈“¡’°“√‡®√‘≠‡µ‘∫‚µ™â“  ª√‘¡“≥¢Õß‰¢¡—π„π
µ—∫‡æ‘Ë¡¢÷Èπ ‡°‘¥°“√‡ ’¬ ¡¥ÿ≈¬å¢Õß·§≈‡´’¬¡ ·≈–‡°‘¥°“√
‡ª≈’Ë¬π·ª≈ß¢Õß‰¢¡—π„π°≈â“¡‡π◊ÈÕ¢“«  (Halver, 1989)

Õ¬à“ß‰√°Áµ“¡æ∫«à“ ª≈“°¥Õ‡¡√‘°—π∑’Ë‡≈’È¬ß¥â«¬Õ“À“√ Ÿµ√
ª°µ‘ (practical diet) „π∫àÕ‡≈’È¬ß∏√√¡™“µ‘ ‰¡à®”‡ªìπµâÕß
‡ √‘¡«‘µ“¡‘π¥’ (Tacon, 1991)

·¡â«à“¡’√“¬ß“π∂÷ß∫∑∫“∑  ·≈–§«“¡ ”§—≠¢Õß
«‘µ“¡‘πÕ’·≈–«‘µ“¡‘π‡§„πª≈“À≈“¬™π‘¥ ·µà®“°°“√∑¥≈Õß
π’Èæ∫«à“   °“√∑’Ë‰¡à‡ √‘¡«‘µ“¡‘π∑—Èß 2 ™π‘¥π’È „πÕ“À“√
ª≈“°¥‡À≈◊Õß    ‰¡à àßº≈„π∑“ß≈∫µàÕ°“√‡®√‘≠‡µ‘∫‚µ
ª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√·≈–¥â“πÕ◊ËπÊ ∑’Ëµ√«® Õ∫  Õ“®
‡ªìπ‰ª‰¥â«à“  √–¬–‡«≈“∑¥≈Õß‡æ’¬ß 10  —ª¥“Àå Õ“® —Èπ
‡°‘π‰ª∑’Ë®–∑”„Àâª≈“· ¥ßÕ“°“√¢“¥«‘µ“¡‘π∑—Èß 2 ™π‘¥π’È
´÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Bai ·≈– Lee (1998) ∑’Ë
æ∫«à“ª≈“ Korean rockfish, Sebastes schlegeli ∑’Ë‰¥â
√—∫Õ“À“√‰¡à‡ √‘¡«‘µ“¡‘πÕ’ ®–‡√‘Ë¡· ¥ßÕ“°“√¢“¥«‘µ“¡‘π
À≈—ß®“°‰¥â√—∫Õ“À“√√–¬–‡«≈“π“π 16  —ª¥“Àå  ‚¥¬æ∫
Õ“°“√ µ“‚ªπ Ω“ªî¥‡Àß◊Õ°À¥ —Èπ °≈â“¡‡π◊ÈÕ≈’∫ΩÉÕ ·≈–
Murai ·≈– Andrews (1977)  æ∫«à“ª≈“°¥Õ‡¡√‘°—π∑’Ë
‡≈’È¬ß¥â«¬Õ“À“√‰¡à‡ √‘¡«‘µ“¡‘π‡§ ‡ªìπ√–¬–‡«≈“ 30  —ª¥“Àå
‰¡à· ¥ßÕ“°“√¢“¥«‘µ“¡‘π  ·≈–‰¡à¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘
¢ÕßÕ—µ√“°“√‡®√‘≠‡µ‘∫‚µ  §à“Œ’‚¡‚°≈∫‘π ·≈–Œ’¡“‚µ§√‘µ
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥∑’Ë‡ √‘¡«‘µ“¡‘π‡§

®“°°“√∑¥≈Õßπ’È √ÿª‰¥â«à“ «‘µ“¡‘π‡Õ ‡ªìπ«‘µ“¡‘π
∑’Ë¡’§«“¡®”‡ªìπµâÕß‡ √‘¡„πÕ“À“√∑—π∑’‡¡◊ËÕ‡√‘Ë¡‡≈’È¬ßª≈“
°¥‡À≈◊Õß  «‘µ“¡‘π¥’„Àâ§«“¡ ”§—≠√Õß≈ß¡“  ·≈–Õ“®¡’
§«“¡®”‡ªìπµâÕß‡ √‘¡„πÕ“À“√  À“°¡’°“√‡≈’È¬ß„π∑’Ë√à¡ ·≈–
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¡’°“√‡≈’È¬ß·∫∫Àπ“·πàπ  „π¢≥–∑’Ë«‘µ“¡‘πÕ’  ·≈–«‘µ“¡‘π
‡§  ¬—ß‰¡à¡’§«“¡®”‡ªìπ ”À√—∫ª≈“°¥‡À≈◊Õß¢π“¥ª≈“π‘È«
„π™à«ß√–¬–‡«≈“‡≈’È¬ßπ“π 10  —ª¥“Àå
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