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Review of the Studies on the Qualities in Peanuts

Jung 11 Lee*, Hee Woon Park* and Eui Dong Han*

ABSTRACT

Peanut seeds are characterized by high oils and proteins with good quality, and are utilized as an
edible oil source and a protein-rich food products. The end products, being peanut butter, salted seed,
confections, roasting stock and other by-products are favored in world-wide because of their unique
roasted peanut flavor. As with many other foods, interest in the composition and chemistry of peanut is
largely a result of thier use as human food. Thus, a more complete knowledge of thier chemical and food"
quality and flavor properties is desired,

Literatures are reviewed mainly focucing on the physicochemical properties and nutritional quality of
oil, protein and flavor in peanuts. Chemical properties of protein and ¢il, and volatile flavor component
in peanut seeds are studied extensively in view point of chemical and food nutritional value. But in crop
base, the synthesis and genetic studies of the chemicals could not provide valuable informations on the
breeding for quality improvement.

Some essential amino acids are limiting in peanut seeds and the tocopherols are very important in oil
stability and for dietary adequacy ratio in high linoleic acid peanut oil, but it is thought to be quite
difficult to improve by breeding technique as their lack information of gene actions. However, the
selections of high protein and oil, and some essential amino acids and linoleic acid rich genotypes could
be helpful for the quality improving. Research studies are also needed to elucidate the relations‘hips

between flavor components and consumer perception of peanut flavor.
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Table 1, Gross composition of peanuts (Coob and Johnson, 1973)

Full Fat Cotyledons Shells Testa Germ Defatted Flour
Range® Avg . ® Roasted Cotyled.

Moisture b b 1.6 b 9.01 - 2.7 7.3
Protein 25.4-33.8 27.6 26.0 4.8-7.2 11.0-13.4 26.5-27.8 43.2 47.9-56.8
Lipid 44.5-56.3 52.1 49.8 1.2-2.8 0.5-1.9 39.4-43.0 16.6 8.6-9.2
Carbohydrates  6.0-24.9 13.3 18.8 10.6-21.2 48.3-52.2 - 31.2 21.3-31.5
Sugars 0.1-0.4 0.2 - 0.3-1.8 1.0-1.2 7.9 - -
Sucrose 2.9-6.4 4.46 - 1.7-2.5 - 12.0 - -
Pentosans 2.2-2.7 2.5 - 16.1-17.8 - - - -
Starch 0.9-5.3 4.0 - 0.7 - - - -
Hemicellulose - 3.0 - 10.1 - - - -
Crude Fiber 1.6-1.9 - 2.4 65.7-79.3 21.4-34.9 1.6-1.8 - 2.7-4.0
Ash 1.8-2.9 2.44 3.8 1.9-4.6 2.1 2.9-3.2 6.3 4.1
Calories/100g - 564 585 - - - 415.8 371
a Raw seed
b Varies with curing and storage technique ; usually 5-8%.

Table 2. Oil and protein contents in peanuts (Huang, 1975 Lee and Park, 1982 : Park et al., 1984)
Oil content Protein content
Lee & Park Huang Park et al. Huang
No. vars, 286 250 184 250
Mean 51.9 - 23.4 -
Range 42.4-60.3 48.6-63.2 18.6-28.8 21.8-29.4
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Table 3. Mean comparison of free sugars(mg/g) fo virginia type peanuts. (Oupadissakoon et al., 1980.)

Cultivars

Sugars Florigiant NC6 NC17921 NC17922 NC18976
Unknown 0.074a* 0.032¢c 0.067ab 0.064ab 0.052b
Fructose 0.222a 0.219a 0.226a 0.211a 0.187b
Glucose 0.103ab 0.114a 0.101b 0.097bc 0.088c
Inositol 0.150a 0.114¢ 0.145a 0.118bc 0.130b
Sucrose 29, 536b 37, 453a 28, 596bc 28, 741bc 27, 769¢
Raffinose 0.360a 0.313b 0.352a 0.350a 0.366a
Stachyose 3.692¢ 4.243a 4.097ab 3.863bc 3.998ab

multiple range test.
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Table 4. Effect of roasting on sugar content (mg/
g fat-free peanut meal) in spanish
peanuts, (Mason ef al., 1969.)

Mean values and ranges for five samples

Raw Roasted
Sugar Mean Range Mean Range
Fructose and/, 1633 1.8  1.4-2.0
or Mannose
Glucose 1.9 1.7-2.1 1.3 0.9-1.5
Inositol 1.3 1.0-1.6 1.1 0.7-1.6
Sucrose 149.0 109.0-197.0 125.3 107.0-161.0

Means which have the same letter show non-significant differences according to the Waller-Duncan
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Table 5. Mineral element content(mg/100g) of three cultivars of raw and roasted peanuts(Derise ef al.,

1974)

g:lyt::; ggte Ca Mg P K Fe Cu Zn Mn
Raw

Viginia-70 74.2 174 .4 414.9 6.98 634.0 1.43 1.14 6.13 1.75

N.Carolina-2 85.8 182.8 429.0 6.16 618.2 1.76 1.27 6.15 1.77

Florigiant 87.8 165.2 470.3 5.79 626.6 1.58 1.26 6.09 2.01

Mean 82.6 174.1 438.1 6.31 626.3 1.59 1.22 6.12 1.84
Roasted

Virginia-70 80.5 180.0 510.4 6.18 657.6 1.54 1.25 6.69 2.08

N _.Carolina-2 91.7 195.9 501.1 4.97 647.1 1.79 1.30 6.56 1.94

Florigiant 91.3 178.8 538.2 5.53 647.8 1.70 1.36 6.64 2.17

Mean 87.8 184.9 516.6 5.56 650.8 1.68 1.30 6.63 2.06




Table 6., Vitamin content of peanuts, units per 100g dry weight, (Cobb and Johnson, 1973.)

Coytledons Defatted Flour
Fat-Soluble :
Vitamin A 26 1.U.
Carotene (provitamin A) Trace(<1p g)
Vitamin D . (2)
Vitamin E' 26.3-59.4 mg(avg 41.6)

a -tocopherol
y —tocopherol
& -tocopherol
Vitamin K
Water-Soluble :
B~Complex
Vitamin B,~Thiamine
Vitamin B,-Riboflavin
Vitamin B,~Pyridoxine
Vitamin B,,-Cyanocobalamine
Niacin-Nicotinic Acid
Choline
Folic Acid
Inositol
Biotin
Pantothenic Acid
Vitamin C

11.9-25.3 mg(avg 17.1)
10.4-34.2 mg(avg 22.9)
0.58-2.50 mg(avg 1.62)

(2)

0.75 mg
0.35 mg

0.99 mg
0.13 mg
0.30 mg
(2)
12.8-16.7 mg
165-174 mg
0.28 mg
180 mg
0.034 mg
2.715 mg
5.8 mg

2.5 mg
252 mg

' Results expressed as mg/100 g oil.* No evidence for presence.
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Table 8. Amino acid composition of a -conara-
chin (g/100g protein) and manganin
{mol %) of peanut protein, (Adapted
from Altschul, 1964; Dickert and
Rozacky, 1969 ; Neucere, 1969).

Amino Acid a -arachin « —conarachin manganin
G BEEY AR, $T o 203 AR Aspartic acid 12.1 10.5 10.5
ol 218 paths B8 LT Yo slAl stk 145 Threonine 2.5 2.2 4.4
T4 6025t #ate St Eams AmEE e 4l 4 1
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oo ) ob i o] ]tk 8us0) Sk o Tyrosine 3.3 1.1 2.8
o2 @A Y FiEol Uk :0  ERSGERLT Phenylalanine 5.3 4.6 3.2
FEOH St BT F4 gou™  FHEge Lysine 2.1 4.9 5.2
71 8% #iHY o= albumins ¢lY} conarachin E Glyc'f‘e 3.5 2.8 20.0
o - o Alanine 3.8 3.0 6.3
BHe WEIEL #LE A 1/2-Cystine 0.0 0.7 0.7
3) BERHY 280 #4 Valine 4.0 4.5 6.1
GFe BHH 25~34%\ SN hEsy B Methionine 0.1 ;i 1.(7)
- . Histidine 2.0 . 1.
a ek Tryptophan - 1.0 0.4
Table 7. Amino acid composition of meal from 16 cultivars of peanuts. (Young ef al., 1973.)
Range FAQO Range FAO
Amino acid % of total(by wt.) Amino acid % of total(by wt.)
Essential None-Essential
Arginine 10.31-17.17 11.84 Alanine 3.41-4.16 4.13
Histidine 1.94-3.33 2.51 Aspartic acid 8.83-15.43 12.09
Isoleucine 1.64-3.33 3.58 Glutamic acid 17.20-22.46 19.38
Leucine 5.60-6.79 6.79 Glycine 5.33-7.83 5.92
Lysine 2.88-4.45 3.75 Proline 4.28-6.36 4.62
Methionine 0.71-1.12 1.22 Serine 4.74-6.04 5.08
) 1/2-cystine 1.97-3.31 1.32 Tyrosine 3.36-3.96 4.14
Phenylalanine 4.56-5.54 5.28
Valine 2.39-3.99 4.43 Ammonia 1.26-2.60 1.69
Threonine 2.01-2.73 2.77
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~free meal) of spanish peanut fruit as a
function of maturation (Mason ef al_,
1969) .
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Table 9. General properties of peanut oil, (Cobb
and Johnson, 1973.)

Melting point 0-3C

Iodine value 82-106
Thiocyanogen value  58-75.5
Saponification value  188-195
Acetyl value 8.5-9.5

Reichert-Meissl value 0.5

Polenske value 0.5

Free fatty acids 0.02-0.6%
Unsaponifiable matter 0.3-0.7%
Refractive index (ND*) 1_4697-1.4719

Density at 15C 0.917-0.921

Density at 25C 0.910-0.915

Mean viscosity, 20C  71.07-86.15 centipoise
Titer 26-32C

Heat of fusion 21.7 cal/g (unhydrogenated)

24 .7 cal/g (hydrogenated)
Light yellow

Yellow : 16-25., Red: 1-2
Slightly nut-like
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JRYTER (14697 ~ 1.4719) 7} vlad HF& 7] 2o}
7l =gl TRMEZ AA Bt A A

Reichert- Meissl 23 Polenske 2+2 Y7 =%
of REB 10 LT Eialime) a8 e A
o2 FEY 5 Aok v FUEE BHE glyceri-
des®] B& Yebls EH#Qd =3F2 cocomut X
o= Yo coconut 9
84 9% ol4te] GEFMIMIIIBRS whal
% ol4}o] palmitin, stearin, olein, linolein
9 R#ifEB®Re s MR ch® Titerzl& #ik
Feiige e EEBES Ldls FT75L 26~32TC
2 coconut 71E, AR, WA = 3“‘43}7]
7188 ¥ SEMY KErcdes ¢ HeEhER
oA el kS HEEES RES :E?Eﬂﬁﬂﬁ&i’—]
HE2 & F dow T eI 0.02
~0.6%°]9 o 7t ¥ EY oleic-linolic 7] Eof
A vetde 025~1.5%9 @z €& 4 9o

Koman 3} Kotuc® & FHS 50« #E{LEB4Y
FES M RRMAR, BE Y Titer o2 st
£ &5 Z2o9e RAHY 9 gt

Color : Visual
Lovibond, 1 in
Taste and odor

9= triglycerides 9

2T 96

_71_.

3) fRBFERS MR 2 st fRE

GE7EolAE BT 2589 FERFERe] wra o
=B K 49} 3ol oleic acid’} 33.3~613% =
7b3 83 linoleic acid+ 18.5~47.5%24 o]
€ TR Xk £889 80% IAET A}
2 gl

RS AR 2 = palmitin 4} 842~ 14.0 %,
stearin 4l 1.75~3.20%, behen4l 1.7~3.78 %
olw} Zlet 1% ol4al AERFBR-L arachidin, eico-
senoin, lignocerin4te] 9=k (% 10). Senn ¥ o]
BERS 427159 triglycerides9 phospha-
tides 8] BERFBRE 4478 &Rl 95t phospha-
tidylethanol amines 3} phosphatidyl serines
of palmitate 7} Bk oleate$} linoleate7} -2
AHde] F5E = REolH (R 1) 2k =3 2
olvt BAEE, FREH N el 4o EES 9
& #Fxsta

&3 Carter 22 =3 & FFol4 4
24 #HEEHES phytoglycolipid & sl Qv
ol BAEL it 71 Sdde 2o 2 walal sp
hingolipid 2 glycolipid ¢} phosphatid$} #2 &
BEEE Mol &3 FES K @i
17.5% 9} 22.0 %+ sterols o™ BE9| sterols =
Y ol MEEc® T il sterols & &
2 B-sitosterol (84 %) 2 #M =" campesterol
< 12%, 3%o°l4 Fetst 1%
o]} o] c}. 28

D AE LEl ¥ BE0 HE

TeEFa 92T BHBRER 22 s A
22 Vel sessIe (5% 12) fElHER-S ooty
o #ell At ZEME T 4+ doy FHFIAE
< FRMEZ & 3 ABHRLs 48 7Sl 0
T FhamialiBel oleic acid® linoleic acid
7} £ REMGERCl= o] T MBS HEE 79 %
e Aol ¥oh 1 sl FHKEE, HHA Sl
v BB T Bl SREEC 4=l 225 9

r,}. 15,51 139, K0)

stigmasterol &

+9 BRLE #WHIgt ok Fore
AEE HF2 718c] linol o] ow
AR ZEHC] 2 22 tocopherols o] %7 o
Folel g glou #F ol tocopherols? MK oIt
&89 £87 27 Yk B dFd 2 o
tocopherols 7} bl =} & HERLHWE 3 sy-
B3l HFEYE Aol sl

Tocopherols & 7| &
15) 0

nergist 7}



Table 10. Fatty acid composition of total saponifiable peanut lipids (Cobb and Johnson, 1973)

Inverson et al.

Worthington and

Acid Avg. Range Holley
Caprylic (8:0) 0.3%
Capric (10: 0) 0.03
Lauric (12 :0) 0.1
Tridecanoic (13:0) 0.004
Myristic (14 . 0} 0.09 0.01-0.23
Pentadecanoic (15:0) 0.01
Palmitic (16 : 0) 11.1 8.42-14.0 7.48-12.45%
Palmitoleic (16 : 1) 0.1 0.08-0.14
Heptadecanoic (17 : 0) 0.03 0.05-0.11
9-Heptadecenoic (17 : 1) 0.01-0.07
Stearic (18 : 0) 2.6 1.75-3.20 2.77-4.92
Oleic (18: 1) 47.8 33.3-61.3 41.35-67.44
cis-11 Octadecenoic (18 : 1) 0.9
Linoleic (18 : 2) 30.7 18.5-47.5 13.90-35.13
Linolenic (18 : 3) 0.02-0.04
Nonadecanoic (19 : 0) 0.002
Arachidic (20 : 0 1.1 1.0-1.7 1.25-1.88
11-Elcosenoic (20: 1) 1.3 0.74-2.27 0.84-1.45
Heneicosanoic (21 : 0) 0.004
Behenic (22 . 0) 3.0 1.7-3.78 2.16-3.59
Tricosanoic (23: Q) 0.02
Lignoceric (24 :0) 1.2 0.46-2.6 0.98-1.67
Pentacosanoic (25 : 0) 0.007
Hexacosanoic (26 : 0) 0.4
Heptacosanoic (27 0) 0.004

Table 11. Fatty acid composition of triglycerides
and phosphatides of cold—pressed pea-
nut oil, (Senn, 1969.)

Table 12, Comparison of fatty acid composition
(%) of oil from roasted and unroasted
peanuts (Iverson ef al., 1963)

Fatty Fatty Acd Methyt Esters, Percent of Total

Acid G3' Eth' Ser! Chol!
Palmitic 8.1 24.7 33.9 12.9
Palmitolic Trace 1 2 Trace
Heptadecylic  Trace 2 - Trace
Stearic 1.5 2.6 4.7 2.8
Oleic 49.9 39.5 30.9 47.0
Linoleic 35.4 28.2 27.5 35.6
Linolenic Trace B Trace Trace
Arachidic 1.1 1 .2 .3
Eicoseonic .9 1.0 .2 4
Behenic 2.1 5 5 3
Erucic - - - 1
Lignoceric 1.0 3.0 2.0 .5
Nervonic - - - 0.1

! Abbreviations : G3, triglycerides . Eth, phos-
phatidylethanolamines . Ser, phosphatidylserines :
Chol, phosphatidylcholines.

B REHS Eolv] 984+ linoleic acid
o) Sfol 21 oleic acid 7} B& REL TR}

Roasted Nuts

IZ:S' Um;]):tssted Light Medium Heavy
16.0 8.4 8.2 8.5 8.6
18:0 2.0 1.9 2.2 2.2
18:1 47.4 48.3 48.2 47.9
18:2 37.5 37.1 36.2 36.4
2000 1.2 1.4 1.5 1.4
22:.0 1.6 1.5 1.7 1.7
24:0 0.7 0.7 0.8 0.8

+ Ao] A Eolv MBBKE RPFHYE « AT F
tholel v /& U9 vl Yoy AR By
fFE oA = w2 MARRIHERQ linoleic acid 7+
&e Ao upgtAstet dAcl linoleic acid &
ol Fow BtiEk ]l okl A vita-
mine E 2}2] BAHE F@3lodok 87 alfol HER
£ 2 vitamin E® HE7 & r-¢ a-toco-
pherol 8| o] ¥ RES BRsiAU BILEE
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Table 13. Tocbpherol composition and alpha tocopherol to polyunsaturated fatty acid (PUFA) ratios.

(Carpenter et al., 1976.)

Tocopherols Alpha-T

Brand' alpha gamma delta PUFA

(mg/kg) (mg/kg) {mg/kg) (mg/g)
Wesson SBO/CSO 13 63 20 0.26
Nu-Made SBO/CSO 11 81 18 0.23
Giant SBO 10 80 22 0.23
Criso SBO 14 102 37 0.36
Kraft SBO 5 42 1 0.13
Hollywood SBO 9 68 23 0.15
Ann Page CO 12 46 4 0.23
Nu-Made CO 22 66 5 0.38
Mazola CO ' 18 75 - 0.30
Saffola SFO 48 - - 0.61
Hollywood SFO 60 - - 0.75
Planters PO 21 15 - 0.63
Progresso OO 14 - - 2.26
‘Golden Harvest AKO 1 17 2 0.03

! Soybean 0il=SBO ; Cottonseed 0il=CSO ; Corn 0il=CO ; Safflower 0il=SFO ; Peanut 0il=P0 ; Olive oil=

Q0 ; Apricot kernel oil=AKO.



Table 14. Influence of maturity on quality and composition® of petroleum ether-extracted ojl from
Florunner peanuts (Sanders, 1980)

Maturity DW Qil
stage /seed o TG FFA DG Sterol MG PL
5 0.03 25.3 85.3 4.5 4.7 2.4 0.5 2.0
6 0.08 30.8 89.3 3.1 3.5 1.8 0.6 1.4
7 0.15 34.4 88.3 2.5 3.6 1.3 0.8 1.9
8 0.32 42.8 90.8 1.8 3.0 1.4 0.8 1.6
9 0.45 45.6 92.6 1.3 2.2 1.0 0.9 1.3
10 0.57 46.7 94.3 0.9 2.0 0.8 0.6 1.0
11 0.59 48.4 94.8 0.7 1.9 0.9 0.5 0.7
12 0.59 48.2 95.8 0.7 1.7 0.5 0.3 6.6

¢ TG . Triacylglycerol, FFA ; Free fatty acid,
DG ; Diacylglycerol, MG ; Monoacylglycerol,
PL . Polar lipid

Table 15. Effect of maturity on fatty acid composition of triacylglycerol in Florunner peanut oil (Sanders,

1980)
turit;
Maturity 0 18:0 18°1 18 2 200 201 22:0 240
stage
Mole %
6 16.6 2.3 41.7 28.6 . 1.3 1.8 5.9 1.6
7 14.4 2.0 44.8 28.6 1.4 1.9 5.2 1.5
8 13.0 1.9 45.9 31.1 1.2 1.7 3.5 1.6
9 12.4 2.0 47.7 31.1 1.2 1.4 2.6 1.6
10 12.4 2.0 49.9 29.3 1.1 1.3 2.4 1.7
11 12.6 2.0 50.3 29.2 1.1 1.2 2.3 1.3
12 13.2 2.3 50.7 28.3 1.3 1.1 2.1 1.1
41 75
239
a7 EE 22
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Table 16. Fatty acid composition of oil obtained from seven cultivars of peanuts'. (Worthington and

Holley, 1967).

Fatty Acid Composition (%)

Fatty S.E. Dixie Va, Bynum Florida

acid Runner Spanish Bunch Runner 393-7-1 Bleckley Valencia CV3*(%)
Palmitic 9.60 12.45 9.24 8.19 7.51 7.48 10.35 2.25
Palmitolic 0.14 0.09 0.11 0.11 0.08 0.09 0.09 9.61
Heptadecylic 0.11 0.06 0.08 0.06 0.07 0.05 0.06 9.91
Heptadecenoic 0.07 0.01 0.06 0.03 0.04 0.03 0.02 19.90
Stearic 2.83 3.43 2.77 3.91 3.1 4.92 3.57 3.72
Oleic 46.91 41.35 52.33 64.97 61.99 67.44 42.82 0.67
Linoleic 34.76 35.13 28.49 16.22 19.11 13.90 35.13 2.08
Linolenic 0.04 0.02 0.04 0.02 0.02 0.02 0.03 14.78
Arachidic 1.25 1.58 1.38 1.66 1.65 1.88 1.59 3.47
Eicosenoic 0.94 0.89 1.25 1.01 1.45 0.84 1.09 3.54
Behenic 2.16 3.59 2.73 2.65 3.42 2.4 3.45 4.71
Nervonic 1.14 1.39 1.45 1.15 1.52 0.98 1.67 9.95

! Values given are averages of three determinations.
2 Coefficient of variation,

Table 17. Correlation of the free amino acids of peanuts

Mason ef al., 1969)

to roasted flavor quality (Newell et a2/, 1967

Amino acid Correlation® * Amino acid Correlation®
Aspartic acid T Valine D
Threonine A Isoleucine X
Serine X Leucine D
Asparagine T Tyrosine A
Glutamine T Phenilatanine T
Proline D Lysine A
Glutamic acid T Histidine T
Glycine X Arginine A
Alanine X Tryptophan X

® T=Precursor of typical flavor, A=Precursor of atypical flavor,

X=DBorderline, D=lInsufficient data for prediction.

5 olul x4l s}l BEES H29TEEY HEDH
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Table 18. Volatile compounds indetified in roasted
peanuts flavor,

Walradt Ho
Total o 1082
Pyrazines 42 20 5
Aldehydes 39 10 -
Ketones 23 17 -
Pyridines 8 5 3
Pyrroles 17 7 2
Furans 17 5 5
Esters 10 8 2
Lactones 8 3 5
Alcohols 23 15 1
Thiazoles 11 3 8
Sulfer compounds 22 6 13
Phenols 20 7 13
Terpens 9 9 -
Aromatic hydrocarbons 23 18 3
Aliphatic hydrocarbons 12 1 9
Acids 5 - 2
Thiophenes 3 - 2
Micellaneous 12 8 2
Total 304 142 75

Table 19. Concentration of carbonyl fractions and
ketoglyceride fraction in raw and
medium roasted runner and spanish
peanuts (g mol/100 g oil). Adapted
from Brown et al., 1972 and Brown ef
al., 1973.

Runner

Spanish

Fraction Raw Roasted Raw Roasted
Total carbonyl 62 324 116 447
Dicarbony! 30 198 36 261
Ketoglyceride 24 99 69 121
Monocarbonyl 8 26 10 65
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