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 (AOAC, 1984) (3) 1.0  (Tecator, Soxtec System 
HT2) Soxhlet 1  (AOAC, 1984) (4) 

AOAC (1984)  (Tecator, Fibertec System I) (5) 
5 g 550  (AOAC, 1984) (6) 100%

(7) 3 N HCl 
0.2 N HCl 50 mL

(Inductively Coupled Plasma-Atomic Emission Spectrophotometer, ICP-AES) Jobin-YvonJY38 Type III
(8) CNS  (Chinese National 
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CNS  (Chinese National 

Standards 2006) (11) Lowry 
et al. (1951) A 2% Na2CO3 NaOH (12) 

 (Dubois et al. 1956) 

SAS F  (orthogonal contrast)
 (mean)  (standard error of mean)

F
1
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1. F

Table 1. F values of ANOVA for chemical characteristics (dry basis) of raw and cooked peanut cultivars 

Factor Df z
Crude

protein

Crude

fat

Crude

fiber
Ash CHO

Titratable

acridity

Formol

Nitrogen

Insoluble

solid

Soluble

saccharide

Soluble

protein

Cultivary 3 6.34** 1.07 2.41 0.78 1.94 3.57* 1.26 0.71 4.71* 2.16 
Cooking 2 5.53* 1.62 10.25** 7.34** 3.10 327.55** 119.69** 139.01** 34.69** 837.73** 

Contrast: FR vs. (KC 
& ISC) 

1 0.25 0.14 19.44** 10.47** 0.89 553.54** 222.42** 256.05** 67.44** 1670.87** 

Contrast: KC vs. ISC 1 10.81** 3.10 1.07 4.22 5.30* 101.57** 16.96** 21.98** 1.95 4.59 
Cultivar*cooking 6 8.52** 0.38 1.42 0.33 0.98 1.10 1.02 1.02 0.28 2.79 

Factor df P K Ca Mg Fe Mn Cu Zn 
Cultivar 3 4.29* 0.55 30.55** 0.45 7.13** 0.15 7.51 1.67 
Cooking 2 0.36 7.35** 25.11** 4.42* 1.34 0.23 68.74** 0.56 
Contrast: FR vs. (KC & ISC) 1 0.42 5.56* 17.55** 7.33* 2.31 0.29 113.58** 0.70 
Contrast: KC vs. ISC 1 0.30 9.14* 32.68** 1.52 0.37 0.17 23.91** 0.42 

Cultivar*cooking 6 0.78 1.32 1.77 1.31 0.77 0.21 1.44 0.82 
z df=degree of freedom; df of error=12. 
y Cultivar: LCTF, TNG6, TNS9 and TN11; Cooking: treatments including raw, cooked kernerl (KC) and cooked 

in-shell (ISC) peanut.  
x *,** significant at 0.05 and 0.01 probability, respectively. 

1 2

1
1 2

1 2

3  (shear 
stress, g/cm2)

80 min 95.1-138.3 g/cm2

3
10 min 126.8-179.3 g/cm2 25 min

60.9-121.2 g/cm2

80 min 95.1-138.3 g/cm2

15 min  (88.6-145.8 g/cm2)
80 min 15 min

F
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Fig. 1. Chemical charateristics of raw and cooked peanuts of various cultivars (dry basis). (LCTF = Lichi-tzae-fan; 
TNG6 = Tainung No. 6; TNS9 = Tainan Selected No. 9; TN11 = Tainan No. 11)  



 56  3 194

0

200

400

600

800

Raw     Cooked     
in-shell

     Cooked     
kernel

P 
(m

g 
%

)

0

40

80

120

160

Raw     Cooked     
in-shell

     Cooked     
kernel

C
a 

(m
g 

%
)

0

200

400

600

800

Raw     Cooked     
in-shell

     Cooked     
kernel

K
 (m

g 
%

)

0.0

1.0

2.0

3.0

4.0

Raw     Cooked     
in-shell

     Cooked     
kernel

Fe
 (m

g 
%

)

0.0

0.5

1.0

1.5

2.0

Raw     Cooked     
in-shell

     Cooked     
kernel

C
u 

(m
g 

%
)

0.0

1.0

2.0

3.0

4.0

5.0

Raw     Cooked     
in-shell

     Cooked     
kernel

Zn
 (m

g 
%

)

0.0

0.4

0.8

1.2

1.6

Raw     Cooked     
in-shell

     Cooked     
kernel

M
n 

(m
g 

%
)

0

100

200

300

400

Raw     Cooked     
in-shell

     Cooked     
kernel

M
g 

(m
g 

%
)

LCTF TNG6 TNS9 TN11

 2. LCTF =  TNG6 = 
6  TNS9 = 9 TN11= 11

Fig. 2. The mineral element contents of raw and cooked peanuts of various cultivars (dry basis). (LCTF = 
Lichi-tzae-fan; TNG6 = Tainung No. 6; TNS9 = Tainan Selected No. 9; TN11 = Tainan No. 11) 
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 3. 
Fig. 3. The change of peanut texture associated with cooking time of various cooking methods. 

2. F

Table 2. F values of ANOVA for chemical characteristicsz of peanuts by various cooking methods 

Factor df z
Crude
protein

Crude
fat

Crude
fiber

Ash CHO
Titratable
acridity

Formol
nitrogen

Soluble
saccharide 

Soluble
protein

Formx 1 0.42 5.26*w 0.69 3.95 2.90 1.19 4.91* 0.82 1.08 
Method 3 1.44 2.44 3.84* 3.45* 2.00 1.69 2.62 30.52** 5.84**
Form*method 3 3.81* 0.96 0.25 0.20 1.97 5.45** 1.11 2.39 0.50 

Factor df z P K Ca Mg Fe Mn Cu Zn 
Formx 1 0.65 16.79** 3.09 0.18 0.98 0.35 0.57 2.31 
Method 3 0.83 5.36* 3.26* 0.38 4.73* 0.72 2.82 0.38 
Form*method 3 0.77 0.20 2.15 1.07 0.30 1.19 1.11 0.07 
z ANOVA was conducted according to the dry basis of all chemical characteristics. 
y df=degree of freedom; df of error=16. 
x Form: two forms of kernerl and in-shell peanut; Method: four combinations of cooking methods, including 

atmospheric boiling , atmospheric steaming, autoclave boiling, and autioclave steaming. 
w *,** significant at 0.05 and 0.01 probability, respectively. 

2
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 4. 
Fig. 4. Chemical characteristics of fresh in-shell and kernel peanut cooked by various methods. 
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B80 = Atmospheric boiling for 80 min  AW15 = Autoclave boiling for 15 min 
S80 = Atmospheric steaming for 80 min AS15 = Autoclave steaming for 15 min
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 5. 
Fig. 5. The mineral element contents of fresh in-shell and kernel peanut cooked by various methods (dry basis). 
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 6. 
Fig. 6. The changes in water contents of dry in-shell and kernel peanuts during rehydration. 

3. F

Table 3. F values of ANOVA for chemical characteristics of raw, dried and rehydrated peanuts 

Factor df z
Crude
protein

Crude
fat

Crude
fiber

Ash CHO
Titratable
acridity

Formol
nitrogen

Soluble
saccharide 

Soluble
protein

Soakingy 2 1.90 0.86 1.79 5.68*x 1.41 10.31** 0.23 1.32 16.20**
Cooking 1 3.66 1.24 1.51 23.63** 0.66 176.47** 130.67** 39.18** 178.70**
Soaking*Cooking 3 0.79 0.25 1.83 0.23 0.07 16.45** 6.59* 0.29 2.46 

Factor df z P K Ca Mg Fe Mn Cu Zn 
Soakingy 1 6.06* 7.08* 6.35* 6.39* 17.51** 3.76 41.68** 1.19 
Cooking 3 0.24 8.01* 5.03 5.61* 0.35 0.26 87.63** 3.11 
Soaking*Cooking 3 0.91 1.65 3.19 0.03 2.92 1.44 21.47** 1.69 
z df = degree of freedom; df of error = 8 . 
y Soaking: three treatments including fresh, dry and rehydrated; Cooking: with or without cooking. 
x *,** significant at 0.05 and 0.01 probability, respectively. 
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 7. 
Fig. 7. The chemical characteristics of raw and cooked kernels for fresh, dry and rehydrated peanut. 
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 8. 
Fig. 8. The mineral element contents of raw and cooked kernels for fresh, dry and rehydrated peanuts (dry basis). 
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Effects of Cooking Methods and Rehydration on the 
Chemical Composition and Texture of Peanut1

Shwu-Jene Tsai2,4, Tsung-Yen Wu2, King-Hsing Yang3,
Huey-Ing Liu2 and Ching-Liang Liaw2

Abstract
Tsai, S. H., T. Y. Wu, K. H. Yang, H. I. Liu, and C. L. Liaw. 2007. Effects of cooking methods and 
rehydration on the chemical composition and texture of peanut. J. Taiwan Agric. Res. 56:189-205. 

The effects of cooking on the chemical composition and texture of peanut were studied.  Several 
factors were considered: with or without shell during cooking; cooking methods; drying and rehydration.  
Peanut cultivars used in the research included Lih-Jr-Chai, Tainung #6, Tainan sel. #9 and Tainan #11.  
Compared to raw materials, the cooked peanut kernels had similar contents in proximate components; 
lower contents in titratable acidity, formol-N, water-soluble sugar and water-soluble protein; a higher 
content in water-insoluble solid.  The results indicated that cooking processing caused the losses of 
water-soluble components as well as the partial changes of soluble components into insoluble ones.  The 
cooked in-shell peanuts demonstrated higher contents of soluble components and insoluble solids than 
cooked peanut kernels.  It might be concluded that the shell behaved as a barrier, preventing the leakage 
of peanut nutrients during cooking.  Cooking time was shortened when peanuts were cooked by 
autoclave.  Peanuts treated by autoclave steaming had a higher content of water-soluble sugar, but 
showed a drier and poor appearance. Overall, the autoclave boiling of peanut is recommended as the 
better cooking method for its cooking efficiency and quality.  The rehydration of dry in-shell peanut was 
expeditiously improved by vacuum soaking.  Dry peanut had similar composition as fresh raw one, 
except it was lower in titratable acidity.  The rehydrated peanuts, including raw and cooked kernels, had 
similar contents as the fresh ones for most chemical components.  However, soaking process of dry 
peanut kernel during rehydration caused significant losses of minerals, such as Fe, Cu and Mg. 

Key words: Arachis hypogaea, In-shell peanut, Kernel peanut, Chemical composition, Cooking 
methods, Rehydration. 
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