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3.1 msmummzqﬂmm

1. 1n59ud7 14uA Volumetric flask, pipet, erlenmeyer flask, beaker, buret, cylinder,

watch glass, stirring rod, dropper

2

3.

1
1

. INT09%4 4 A11U9 Analytical Plus, OHAUS

Lﬂtﬁé’fNL‘Ufh KS 125B, IKA LABORTECHNIX
. AZUATITOU YU 100 13
. ﬂﬂﬁﬂﬁll%’)ﬂluTﬂ 2 x 20 KEUALNAT
. Desiccator
.AgHa
. G?]jﬂ‘]_l Binder
. pH Meter

0. ININQUHANGA Carbolite Furnaces CSF 1200

1. 1n503808 (Kjedatherm) tecator 2020 digestor

12. 1n309nau (Distillation apparatus) tecator KJIELTEC SYSTEM 1026

1

3. 1n509uRa 1nTan Tans il GC : Agilent Technology 34 6890 N

14. 1n399ana 1y (soxhlet extractor) BUCHI Extraction System B-811

152N0UAIY extraction thimble 1ag flask

15. 115092A3129 11935 FIBRAMATIC model 17532 S/N 2010812

16. ;alae1nisln

17. vaaldin

1

8. unay

Y
19. 2299118 1x1 U1

20. naoa 1 60 Tad

2

1 tﬂg} 4
1. gnlriile 01g 1 31

22. dFwanaan

24



23. a8 1W VEF 2x1.5 fiaaag
24 1an Tl

25. 'l

3.2 sl

1. Carbon tetrachloride (CCl,)
2. Potassium iodide (KI)

3. Iodine trichloride (IC,)

4. Todine (I,)

9,1

. Sodium thiosulfate (Na,S,0,)

(@)

. Conc. Hydrochloric acid (HCI)

~

. Potassium hydroxide (KOH)

8. Ethanol (CH,COH)

9. Acetic acid (CH,COOH)

10. Hexane (CH,,)

11. Sodium chloride (NaCl)

12. Sodium hydroxide (NaOH)

13. Heptane (C.H,,)

14. Anhydrous sodium sulfate (NaSO,)
15. Boron trifluoride (BF,)

16. Magnesium sulfate monohydrate (MgSO,.H,0)
17. Phenolphthalein (C, H ,0,)

18. Diatomaceous-silica filter aid (SiO,)
19. Starch

20 SaFutleafiurasnaudniauaziiAaEa
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a. Andeseonlyd (Peroxide value)
9. 1o unlinay (Saponification number)
2. n3alui (Fatty acid)
¥. MIMATIEHORTEnoumMa lnyuzuuuseInas (Proximate
analysis) 1un
(D) Talsau (Crude protein)
(2) 181 (Ash)
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d' 1 ldy Aq Y ) o
M1319N0 3.1 E‘T’Juﬂigﬂﬁlﬂllag’ﬁﬁ’E'JTHﬁGL‘L!’Lj:ﬁ561W1§1ﬂlu0ﬂ1%‘1uﬂ15ﬂﬂﬁ’0Qﬁﬂ’ii‘ﬂ 0-3

e
Feed ingredients (%) Treatments diets
Level of fat scum, % T1(0) T2(@25) T3(50) T4(75) T5(100)
Corn meal 56.22 55.00 55.87 55.87 55.87
Soybean meal (44% CP) 29.28 30.50 30.63 30.63 30.63
Fish meal (55% CP) 5.00 5.00 4.00 4.00 4.00
Palm oil 6.00 4.50 3.00 1.50 0.00
Fat scum 0.00 1.50 3.00 4.50 6.00
Dicalcium phosphate 2.50 2.50 2.50 2.50 2.50
Premix* 0.40 0.40 0.40 0.40 0.40
Salt 0.50 0.50 0.50 0.50 0.50
DL-methionine 0.10 0.10 0.10 0.10 0.10
Total 100.0 100.0 100.0 100.0 100.0

Calculated nutrient component (%)

Metabolizable energy (ME) kcal/kg 2,970 2,970 2,970 2,970 2,970
Crude protein 22.00 22.00 22.00 22.00 22.00
Crude fiber 3.07 3.13 3.15 3.15 3.15
Ether extract 8.03 8.00 7.96 7.96 7.96
Calcium 1.33 1.33 1.24 1.24 1.24
Available phosphorus 0.86 0.86 0.83 0.83 0.83
Methionine 0.46 0.47 0.45 0.45 0.45
Lysine 1.16 1.19 1.15 1.15 1.15
Cost (Baht/kg) 13.45 13.25 13.06 12.86 12.67

*Vitamin and mineral premix (g/kg): vitamin A 750,000 IU; vitamin D, 150,000 ICU; vitamin E
3,000 IU; vitamin K 0.15; thiamine 0.36; riboflavin 0.72; pyridoxine 0.26; cyanocobalamine 4.00;
pantothenic acid 2.00; niacin 6.00; choline chloride 50% 200.00; biotin 0.20; folic acid 0.05;
ferrous sulphate 32.03; zinc oxide 10.98; copper sulphate 3.14; manganese sulphate 16.49;

potassium iodine 0.046.
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d' 1 ldy Aq Y ) o
M1319N 3.2 E‘T’Juﬂigﬂﬁlﬂllag’ﬁﬁ’E'JTHﬁGL‘L!’Lj:ﬁ561W1§1ﬂlu0ﬂ1%‘1uﬂ15ﬂﬂﬁ’0Qﬁﬂ’ii‘ﬂ 4-6

e
Feed ingredients (%) Treatments diets
Level of fat scum, % T1 (0) T2 T3 T4 T5 (100)
(25) (50) (75)
Corn meal 60.00 61.99 61.99 61.99 61.99
Soybean meal (44% CP) 25.50 24.51 24.51 24.51 24.51
Fish meal (55% CP) 5.00 4.00 4.00 4.00 4.00
Palm oil 6.00 4.50 3.00 1.50 0.00
Fat scum 0.00 1.50 3.00 4.50 6.00
Dicalcium phosphate 2.50 2.50 2.50 2.50 2.50
Premix* 0.40 0.40 0.40 0.40 0.40
Salt 0.50 0.50 0.50 0.50 0.50
DL-methionine 0.10 0.10 0.10 0.10 0.10
Total 100.00 100.00 100.00 100.00  100.00

Calculated nutrient component (%)

Metabolizable energy (ME) kcal/kg 2,970 2970 2970 2970 2,970
Crude protein 20.00 20.00 20.00 20.00 20.00
Crude fiber 291 2.87 2.87 2.87 2.87
Ether extract 8.12 8.12 8.12 8.12 8.12
Calcium 1.31 1.22 1.22 1.22 1.22
Available phosphorus 0.86 0.84 0.84 0.84 0.84
Methionine 0.45 0.43 0.43 0.43 0.43
Lysine 1.07 1.00 1.00 1.00 1.00
Cost (Baht/kg) 12.97 12.77 12.58 12.38 12.19

*Vitamin and mineral premix (g/kg): vitamin A 750,000 IU; vitamin D, 150,000 ICU; vitamin E
3,000 IU; vitamin K 0.15; thiamine 0.36; riboflavin 0.72; pyridoxine 0.26; cyanocobalamine 4.00;
pantothenic acid 2.00; niacin 6.00; choline chloride 50% 200.00; biotin 0.20; folic acid 0.05;
ferrous sulphate 32.03; zinc oxide 10.98; copper sulphate 3.14; manganese sulphate 16.49;

potassium iodine 0.046.
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