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Abstract

Avocado oils were extracted from Choquett, Buccaneer, Hass, Booth 7 and Peterson. The 

percentages of the oil were 6.13, 4.09, 1.9, 1.6 and 1.4 respectively. The physical and chemical 

properties of the oils were also investigated. Vitamin A and vitamin E in avocado oils were 

determined by high performance thin layer chromatography. The compositions of saturated and 

unsaturated fatty acids were determined by GC/MS. Nourishing cream and soap were formulated 

from avocado oil. The capsules of avocado oil were also developed. 
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 Avocado (Persea americana Mill.)  Lauraceae 

 (7)  (avocado)  200 

 19  80 

 8  3 

 Peterson  Ruehle  Buccaneer, Hall  Booth 7 

 Hass, Fuerte  Booth 8 

 500 

1.  (Lula) 

 300–400 

 6–15 

10  15 

2.  7 (Booth 7) 

 300-500 

 7-14  15 

 15 

3.  8 (Booth 8)  7 

 270-400 

 6-12  1 

 15  1-3 

4.  (Buccaneer)  250-300 

 12 

 8-9  5  60-70 
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5.  (Waldin) 

 300-500 

 5-10  1 

 1  1-3 

6.  (Pollock) 

 600-750 

7.  (Hickson)  400-600 

8-10  1  15 

8.  (Taylor) 

 300-400 

 12-17  15 

1

9.  (Monroe) 

 200-400 

 10-14 

10.  (Hall)  400-

500  600 

10-16

11.  (Choquette)  400-600 

 3-18  6  200-400 



3

12.  (Hass) 

 200-300 

 20 

13.  (Fuerte) 

 200-350 

14.  (Monge) 

 280-320 

15.  (Peterson) 

 200-300 

16.  (Kampong) 

 2.3-2.5  400-600 

17.  2-8 

450-700

 50-60  5 

 200-300 

 (cholesterol)  (sodium) 

 monounsaturated fat (oleic acid) 
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(olive oil)  monounsaturated fat 

 serum lipid  condensed 

flavonol

 polyunsaturated oil  subtropical fruits 

 (12) 

(15)  3 

 1. 

( )

 (  8-15) 

 1/16-1/4  8-14 

1-14 2-18

 2. 

( )

 250 

1/32

(  30) 

 6-7 -

 3. 

( )

250-1050  2/32 

 (  3-10) 

 6-8 

 (3) :- 

 1. water   60-75% 

 2. oil   15-30% 

 3. dry material  10% 
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 potassium, folate, dietary fiber, vitamin C, vitamin E, 

riboflavin  vitamin B6 (12) 

 vitamins A, D, E  K 

monounsaturated fatty acid  palmitoleic acid  oleic acid  polyunsaturated fatty acid 

 linoleic acid  linoleneic acid (3)  oleic acid

 palmitic acid  linoleic acid  1 

(8)
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 1 (8)

( )

 (%) 73 80 74 

 (Cal) 306 340 370 

 (g) 4 5 5 

 (g) 12 27 17 

 (g) 6 8 9 

 (g) 30 27 35 

 (g) 4.5 5.3 5.6 

 g) 19.4 14.8 22.1 

(g) 3.5 4.5 4.5 

 (mg) 19 33 25 

 (mg) 2.04 1.61 2.37 

 (mg) 71 103 90 

 (mg) 1096 1483 1377 

 (mg) 21 15 23 

 (mg) 0.73 1.28 0.97 

 (RE) 106 185 140 

 (mg) 0.19 0.33 0.25 

 (mg) 0.21 0.37 0.28 

 (mg) 3.32 5.84 4.42 

6 (mg) 0.48 0.85 0.64 

 ( g) 113 162 142 

(mg) 14 24 18 

(mg) 2.32 2.37 3.08 
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. . 1951 Brekke  Cruess (2) 

 5% filter aid  76.6 C  hydraulic Carver press 

. . 1982 Swetman(10)  air oven  100 C  Apex A 34 

hydraulic press  4000 psi 

 2 

 1. Organic solvent extraction 

 2. Mechanical extraction  Werman  Neeman(13) 

. .1990 Southwell et al.(9) 

 expeller 

English muffins  cream cheese 

(5) (14)  sandwich spread 

  bath oil (1, 3, 4) 

Buccaneer, Peterson, Booth 7, Hass, Choquett 
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1.
 1. n-Hexane (AR), BDH 

 2. Ethyl alcohol, BDH 

 3. Diethyl ether, BDH 

4. Potassium hydroxide, Merck 

5. Butylhydroxylated toluene (BHT), Sigma 

6. Sodium sulfate (anhydrous), Sigma 

7. Dichloromethane, Sigma 

8. Cetyl alcohol, BDH 

9. Stearyl alcohol, BDH 

10. Liquid paraffin (light), BDH 

11. Stearic acid, BDH 

12. Petrolatum, BDH 

13. Propylene glycol, Sigma 

14. Triethanolamine, Sigma 

15. Methyl paraben, sigma 

16. Petroleum ether, Merck 

17. Sodium chloride (AR), BDH 

18. Hydrochloric acid (AR), BDH 

19. Sodium hydroxide (AR), BDH 

20. Phenolphthalein, Merck 

21. Iodine (AR), Merck 

22. Potassium iodide (AR), Merck 

23. Iodo-bromide T.S., Sigma 

24. Sodium thiosulfate (AR), Merck 

25. Standand vitamin A (Retinol), Sigma 

26. Standard vitamin E ( -Tocopherol), Sigma 

27.  TLC  silica gel GF254, Merck 

28. Desciccator 
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29. Soxhlet apparatus 

30.  1 

31. Peanut oil 

32. Polyethylene glycol (PEG)600, Merck 

33. Polyethylene glycol (PEG)1450, Merck 

34. Bees wax 

35.

36.

37.  ( )

2.
1.  centrifuge 

2. Rotatory evaporator 

3.  Auto-sporter 

4.  Densitometer 

5. Blender 

6. Mixer 

7. Water bath

8. Hot plate 

9. Auto-pipet  p 1000 

10.  GC-MS 

3.
 : Choquett, Buccaneer, Hass, Booth-7  Peterson 

4.
4.1   Avocado

 avocado  2 

1.  Organic Solvent

 :- 

 avocado   Soxhlet  
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Apparatus  petroleum ether  /   dichloromethane  

 3  3-4  % (Buccaneer)   organic 

solvent

2.  Aqueous Solvent

:-

1.   Avocado 

2.

3.  avocado 

4.

5.  slurry  beaker 

6.  75-77 C

7.  centrifuge

8.

9.  beaker

10.  anhydrous sodium sulfate  avocado 

 1  avocado  Buccaneer  organic 

solvent  solvent 

 avocado  5  Choquett, Buccaneer, Hass, Boot-7  Peterson 

 2  aqueous solvent 

4.2
 avocado 

4.3
 pH  pH  7 

 avocado  iodine value,  

saponification value  unsaponifiable matter  avocado  

4.4  Avocado (Constants of Avocado Oil) 
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 (Constants) 

4.4.1 Saponification Value  potassium hydroxide 

 saponify ester  1 

 glyceryl  ester 

 glycerides 

carbon  16  18

4.4.2  Saponification Value  Avocado

 Avocado  2  flask 

 250 ml    alcoholic 0.5 N KOH  25.0 ml  Air 

Condenser  30  flask 

 phenolphthalein T.S  1 ml  KOH 

 0.5 N HCl   Blank 

 0.5 N  HCl   Blank 

 28.05  

Sanponification Value 

 saponification 

 saponification 

 :-

C3H5(C17H33CO2)3  + 3KOH                        C3H5(OH)3  +  3C17H33CO2K

                    Glyceryl   oleate                     Glycerin  Potassium Oleate 

4.4.3 Unsaponifiable Value  Unsaponifiable Matter  

  saponify   potassium 

hydroxide

 saponify  

 phytosterol

 Cholesterol 
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4.4.4  Unsaponifiable Value  Avocado 

 avocado   5   flask 

250  ml  potassium hydroxide  2  alcohol 40 ml  heat

under reflux   2  

 alcohol   50  ml  

separator  flask   2  25 ml   separator

 ether  50 ml 2 

alcohol  2-3 

 ether  separator  NaOH (4  1000) 

  20  ml  NaOH (8  1000)  

  15 ml  

 phenolphthalein  ether  beaker  separator 

 ether 10 ml  ether  beaker 

 ether  100   30  

desciccator   30 

unsaponifiable matter  avocado 

4.4.5 Iodine Value    Iodine Number   iodine 

 100 

 ester 

 iodine  molecule 

4.4.6  Iodine Value  Avocado 

 avocado  0.3  iodine flask 

 250 ml   chloroform  10  ml   iodo-bromide T.S  

  25 ml   flask   30 

 potassium iodine T.S  30 ml   10  ml   iodine 

  0.1 N Na2S2O3   thiosulfate  

 iodine  starch T.S  1  ml  

 blank  thiosulfate   1.269  

 Iodine Value 
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4.5   Vitamin A  Vitamin E 
 Vitamin A  Vitamin E  Avocado 

 Avocado  5   Boot- 7, Buccaneer, Hass, Choquett  Peterson 

High Performance Thin Layer Chromatography (HPTLC)

 Avocado  10 

 HPTLC plate  spot  Vitamin A  Vitamin E  

HPTLC plate  Spot   plate  Automated Miltiple 

Development   chromatograms  densitometry  

spot areas  Vitamin A  Vitamin E  area 

 Vitamin A  Vitamin E  Vitamin A  Vitamin E 

4.6  avocado   5
 (saturated fatty acid) 

 (unsaturated fatty acid)  avocado  5 

 GC/MS via PDMA  100 m  probe  HP-5 (60 m  x  0.25 mm) 

0.25 m  film thickness, capillary column. 

4.7  avocado 
4.7.1  Avocado 

  3    3

:-

 Phase  A :   Oil phase 

       Cetyl alcohol     2.0   g 

       Stearyl alcohol    2.0   g 

       Liquid  paraffin    36.0 g 

      Stearic  acid     6.0   g 

      Petrolatum     20.0 g 

Phase B :   Water phase  

     Propylene  glycol    10.0 g 
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     Triethanolamine    1.8   g 

     Conc. Paraben    2.0   g 

     Purified water     36.2 g 

4.7.1.1

 10% avocado oil (Booth-7) 

 :- 

1.  Phase A  avocado oil 11.6 

 65-70 C

2.  Phase B  70-75 C

3.  Phase A  phase B  1 ml 

 vitamin A  vitamin E 

 4 

4.7.1.2

1.  pH 

 pH  :- 

 0.1  beaker  50 ml  9 ml 

 pH  pH paper 

2.

3.

 Heating and Cooling 5 Cycles 

 (4 - 5 C)  (45 

C)  2 
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4.7.1.3  vitamin E  vitamin A 

 vitamin E  vitamin A 

 4 - 5 C  45 C

 2  vitamin E  vitamin A  HPTLC 

4.7.1.4

4.7.2  avocado 

 1.   154 

 2.    154 

 3.  avocado  60 

 4.   55 

 5.     130 

 6. (1-2%)  12 

4.7.2.1

1.

 5 

2.

 80 – 90 C

 40 – 45 C

3.  3 

 40 – 45 C

4.  2 

 30 



16

5.  1-2 

(  100  5 )

 2 – 4 

     4.8 
4.8.1  Avocado 

 Avocado  (

Avocado)

 Avocado 

4.8.1.1  Avocado 

1.  Avocado (Booth-7) 

2.  Booth-7 

 100 ml  micropipet p 1000 

 1  (body) 

 (cap) 

3.  Booth-7  peanut oil  1:1 

 2

4.  Booth-7  PEG 600  1:1 

 2

5.  2 – 4  7  (  10) 

4.8.1.2  Avocado (Booth-7) 

1.  Booth-7  5  11 
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2.  1 

water bath  micropipet 

3.

 1  3  2, 4  5 

 1, 3,6  12  (

12)

 11  Avocado 

 1  2  3  4  5 

Booth-7 1.0 g 1.0 g 1.0 g 1.0 g 1.0 g 

PEG 1450 1.0 g - - - - 

PEG 600 - 0.8 g - 0.2 g 0.25 g 

Liquid paraffin - - 0.9 g 0.5 g 0.50 g 

Beewax - 0.2 g 0.1 g 0.3 g 0.25 g 
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5.
5.1

 5  Choquett, Buccaneer, Hass, Booth-7 

Peterson  aqueous solvent  1 

 :- 

 Choquett    Buccaneer          Hass      Booth-7     Peterson 

  6.13%    4.09%       1.9%     1.6%      1.4% 

 pH  7 

 1  2

Avocado %Oil 

Choquett 6.13 

Buccaneer 4.09 

Hass 1.90 

Booth-7 1.60 

Peterson 1.40 

5.2
 (Constants)  Iodine value, Saponification value 

Unsaponifiable matter  5  2

 2  Iodine value, Saponification value  Unsaponifiable matter  5 

Oil Iodine value Saponification value Unsaponifiable 

matter(%)

Booth-7 74.575 201.138 2.51 

Choquett 54.820 203.072 1.31 
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Buccaneer 72.764 202.561 6.52 

Hass 81.031 201.016 2.24 

Peterson 53.674 201.233 1.20 

5.3  Vitamin A  Vitamin E 
 Vitamin A  Vitamin E  5 

 3  4 

 3  Vitamin A  5  HPTLC 

 Avocado *  Vitamin A  (mg/g) 

Choquett 0.0475 

Buccaneer 0.0565 

Booth-7 0.1035 

Hass 0.0534 

Peterson 0.0413 

*  4 

 Vitamin A  5 

:-  Booth-7  Buccaneer        Hass       Choquett    Peterson  

 4  Vitamin E  5  HPTLC 

 Avocado *  Vitamin A  (mg/g) 

Choquett 0.0813 

Buccaneer 0.1152 

Booth-7 0.1178 

Hass 0.2212 

Peterson 0.0680 

*  4 
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 Vitamin E  5 

:-  Hass       Booth-7       Buccaneer   Choquett  Peterson  

 5  5 

(%)

Buccaneer Booth-7 Choquett Hass Peterson 

Saturated Fatty 
Acid (SFA)

Arachidic Acid 

Palmitic Acid 

Stearic Acidd 

Myristic Acid 

Trace

31.80

0.72

Trace

Trace

32.17

0.71

Trace

Trace

33.01

0.69

Trace

Trace

23.84

0.49

Trace

Trace

29.40

0.72

Trace

Monounsaturate
d Fatty Acid 

(FA)
Oleic Acid 

Palmitoleic Acid 

42.40

11.51

36.76

13.25

37.22

13.56

50.15

12.90

38.98

12.44

Polyunsaturated
Fatty Acid

Arachidonic Acid 

Linoleic Acid 

Linolenic Acid 

Trace

13.15

0.60

Trace

16.41

0.82

Trace

16.85

0.94

Trace

12.20

0.54

Trace

17.27

1.12

Total Saturated FA 

(SFA)

32.52 32.88 33.70 24.33 30.12 

Total unsaturated FA 

(UFA)

67.66 67.24 68.57 75.79 69.81 

UFA/SFA 2.08 2.05 2.03 3.12 2.32 

5.4  (Saturated Fatty Acid) 
(unsaturated Fatty Acid)  5 
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 GC-MS  5  Oleic Acid 

 Palmitic Acid  Linoleic Acid (unsaturated Fatty Acid) 

(Saturated Fatty Acid) (UFA/SFA)  5 

 2.03-3.12  Ratovohery (15)

 UFA/SFA  7.50-9.90 

 omega acids  Linoleic acid  Linolenic acid 

Polyunsaturated Fatty Acid  Peterson 

 Linoleic acid  Linolenic acid  Choquett, 

Booth-7, Buccaneer  Hass   Hass  Oleic 

Acid  Buccaneer, Peterson, Choquett  Booth-7

5.5

 (Booth-7) 

 (  6)  Vitamin E  Vitamin A 

 Vitamin  2  7 

 6 

 pH 

 7 
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4-5 C  45 C

 (  6) 

 7  Vitamin E  Vitamin A 

 4-5 C  45 C

Vit. E 

mg/g

Vit. A 

mg/g

Vit. E 

mg/g

Vit. A 

mg/g

Vit. E 

mg/g

Vit. A 

mg/g

 ( ) 0.030 0.027 - - - - 

½ 0.030 0.027 0.030 0.027 0.030 0.027 

1 0.030 0.027 0.030 0.027 0.030 0.027 

1 ½ 0.030 0.027 0.030 0.027 0.030 0.027 

2 0.030 0.027 0.030 0.027 0.030 0.027 

 7  Vitamin E  Vitamin A 

 Vitamin E  Vitamin A 

 2  Vitamin E  Vitamin A 

 6  (  3 –  6)  Vitamin E 

Vitamin A 

 4 – 5 C , 45 C  1 ½   Vitamin A 

 5 %  Vitamin A 

5.6

 8
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 8 

8.1

 100% 0 85% 15% 100% 0 

8.2

 100% 0 40% 60% 85% 15% 

8.3

 85% 0 15% 

5.7
 30  2 

-  2 
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5.8

pH  9  2-4 

 9 

 pH 

 Avocado 9 

5.9
5.9.1

5.9.1.1

 peanut oil 

 PEG 600  1:1  7  3 

 10 
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 10 (Booth-7)

7  14  21 

Booth-7 100% 

Booth-7 : peanut oil 

= 1 : 1 

Booth-7 : PEG 600 

= 1 : 1 

 10  Booth-7 
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 peanut oil  PEG 600  

 Booth-7 

 Booth-7 

 Thermosetting 

formulation

 Booth-7 

5.9.1.2  (Booth-7) 

 (Booth-7) capsules  5 

 1, 3, 6  12  12 

 12  (Booth-7) capsules 

 1  3  6  12 

1 (RT) 

1 (RF) 

2 (RT) 
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 12 ( )

3 (RT) 

3 (RF) 

4 (RT) 

5 (RT) 



28

RT = 

RF = 

 12 
1.  PEG 600  PEG 1450 

(Booth-7)

2. Liquid paraffin  (Booth-7) 

3.  PGE 60, Liquid paraffin  Bee wax 

4.

5.  (Booth-7)  5 

 12 
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 5  Choquett, Buccaneer, Hass, Booth-7 

Peterson   aqueous solvent  :- 

Choquett  Buccaneer       Hass     Booth-7     Peterson 

 6.13%    4.09%  1.9%     1.6%      1.4% 

 pH  7 

 organic solvent 

 constants  5  5 

 saponification values  glycerides 

carbon  16  18  Hass  iodine value  Booth-7, 

Buccaneer, Choquett  Peterson  Hass  unsaturated fatty acid 

ester  iodine  Booth-7  Buccaneer  Buccaneer 

%unsaponifiable matter  phytosterol  Booth-7, Hass, 

Choquett  Peterson 

 HPTLC 

vitamin A  vitamin E  :- 

Vitamin A: 

Booth-7      Buccaneer    Hass    Choquett  Peterson 

0.1035             0.0565                0.0534       0.0475             0.0413 (mg/g) 

Vitamin E: 

Hass     Booth-7    Buccaneer     Choquett    Peterson 

0.2212       0.1178         0.1152               0.0813                0.0680 (mg/g) 

 saturated fatty acids  unsaturated fatty acids 

5  GC/MS  oleic acid  palmitic acid  linoleic 

acid  linolenic acid  linoleic acid  linolenic acid 

omega acids 
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 (Booth-7) 

 4 – 5 C,       45 

C  2 

 vitamin A  vitamin E 

 vitamin 

A  vitamin E 

 (natural soap) 

 (moisturizer) 

vitamin A  vitamin E 

 2 – 4 

 (Booth-7) 1.0 

 PEG 600  0.25  Liquid paraffin 0.5  Bee wax 0.25 

 1  1 capsule  vitamin A  0.1035 mg/g  vitamin E 

0.1178 mg/g  unsaturated fatty acids 

 12 
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 2545 

    3,000.00 

   212,000.00 

    5,000.00 

     220,000.00 

 2546 

    3,000.00 

   216,400.00 

    5,00.00  

     219,900.00 


