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Review of the Studies on the Qualities in Peanut

Chang Hwan Park*" and Hee Woon Park*
National Crop Experiment Station, RDA, Suwon 441-100, Korea

ABSTRACT : Peanut is one of the principal oil seeds in
the world as a rich source of edible oil and protein. Peanut
quality arises as a result of a complex interaction of
genetic, physiological and biochemistry processes that
produce the chemical composition of the peanut seed. The
major factors influencing seed quality are degree of matu-
rity and digging and drying, curing and storage as a series
of harvesting. The end products, peanut butter, salted
seed, confections, roasting stock and by-products are
favored in world-wide because of their unique roasted
peanut flavor. Literatures are reviewed mainly focusing on
the physiological properties and nutritional quality of oil,
protein and flavor in peanut. Chemical properties of pro-
tein and oil, and volatile flavor component in peanut seeds
are studied. The objectives of this paper were to review
and summarize the results obtained from the improving
quality breeding program and evaluation of the chemical
composition in peanut up to now.
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AR ZRE PR e BRIk AESE AR elA] Ht
He ¥4 542 F8% 2497 841 Hed 25
Rgoht #dE, FAY 27 W FUE, €4F] #EE
o} HEFEIT Fog 4Vt Eof. vlE JellX F2 A
I e BT A (market typeye A Al7EA] HelE
E5%=H virginia bunch®, spanish®, runnerd 0= TEH
Th(Table 1). virginia bunch¥-& F2 WHF EFEZ A



164

Table 1. Summary of United States standard grade for shelled peanuts

$2{F55(KOREAN J. CROP SCI.), 47(S), 2002

Market type Virginia bunch Spanish Runner
Extralarge Medium No.l No.2  Splits No.l No.2 Splits No.l No2  Splits
Seed size (mm) 7.94 x 714x 595x 675 794 594x 635 635 635x 675 6.5
254 254 254 Round Round 19.05 Round Round 19.05 Round Round
Tolerance (% of sample weight):
Other types of peanuts 0.75 1 1 2 2 1 2 2 1 2 2
Sound seed split or broken 3 3 3 - - 3 - - 3 - -
Damaged or unshelled seed 1 1.25 1.25 - - 1.5 - - 1.5 - -
Damaged or unshelled seed - - 2 > 25 2 2 25 2 2 25 2
plus minor defects
Foreign material 0.1 0.1 0.1 02 02 0.1 02 0.2 0.1 02 02
T 7B S20E WProldith ZNYE 704 mmx ol & A 2ol meh Ase] W ST 9] oplx
254mmy# FHHE(7.14 mmX254 mm), 155, 255, 270 4 24 wet =4 F9dt. Akl ZeRpla &
A 502 WrolA| L spanish®F runner8e F2 AWE E TS AW o] 285 2 GEuE 5 g ERAE
FTER 159, 257, N o= olg & v 2ol Al b o] FsRFEAH Be] Ha AP P oflieibe
A 5702 YrolAY unnerdo] spanish@ Rt 4 Zo]  AFo] JU4H 7F YoM olF F83 FZY}F Qdolr}
o WA A0l Atk TRl olF 7t el wWek B (% 5, 1991).
E #o AFo] Es)e 8A7F FF weEbA 0.75~2% gFe drbEl olstsry AgEo)| thsiA Cobb and

TR sl oz, XY B2 2 3 5E4XE 3%, 9
Y e vgd 24A J8Xe 1-1.5%, Jd == ng
zh F2 2 ulA A HERe= 1.75~25%, ©lEF YL
0.1~029%7A] &§X& B3l ¥ Urk(Pattee 5, 1982).
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Table 2. Gross composition of peanuts (Cobb and Johnson, 1973)

Johnson(1973)¢] A-+A3R= Table 29+ 72t} &AFAE 7]E0]
44.5~56.3%, YA 254-33.8%, ©rE 6~249%% FA
o]FH HlolE 7153 d@HFLS APET) Hoy
. ZE9oll= ¥t
oa ek o =

et 350 10.6~21.2%,

e
sugar(7.9%), sucrose(12%) 59| Fo] o
Eol| 483~522%\F HH g@aA=
AFE 214~349%0]tF. Foll=
pentose 16.2~17.8%°]" hemicellulose 10.2%, =4+ 7
Wotl 65.7~79.3%°Ith. B2 F58F°] 585keal/100 g& =
7P B GXEES 371 kcal/l00 gl B 7Y B2 AoE

RUR=
¢EA U

Blanched full fat Blanched Blanched full
raw cotyledons Shells Testa Germ defatted Dg%;tred fat, roasted
Range Avg. cotyledons cotyledons
Moisture a 2 2 9.01% - 2.7% 7.3% 1.6%
Protein 25.4~33.8% 27.6% 4.8~72% 11.0~134 26.5~278 432 47.9~56.8 26.0
Lipid (Oil) 44.5~56.3 52.1 1.2~2.8 0.5~1.9 39.4~43.0 16.6 8.6~9.2 49.8
Total carbohydrates 6.0~24.9 13.3 10.6~21.2 48.3~52.2 - 31.2 21.3-31.5 18.8
Reducing sugars 0.1-04 0.2 0.3-1.8 1.0~1.2 7.9 - - -
Disaccharides 29-64 446 1.7~2.5 - 12.0 - - -
Pentosans 2227 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 - 65.7~79.3 21.4~349 1.6~1.8 - 2.7~4.0 24
Ash 1.8~2.9 244 1.9~4.6 2.1 29~3.2 6.3 4.1 3.8
Calories - 564/100g - - - 415.8/100g 371/100 g 585/100 g

# : Varies with curing and storage technique; usually 5~8%.
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Table 3. Oil and protein contents in peanut germplasms (Huang,
1975; Lee and Park, 1982; Park et al., 1984)

Qil content (%) Protein content (%)
Lee & Park  Huang Park etal.  Huang
No. vars. 286 250 184 250
Mean 51.9 - 23.4 -
Range 42.4~603 48.6~63.2 18.6~28.6 21.8~294

A BF AR 718 ddd gk EAEY 3
1975y i Gl oix 218~294%, 75T F2
48.6~63.2%, ©] S(1982)3} v 5(1984)2 715 40.4~60.3%,
sk 18.6~28.8%2] WHolE H38F H} ATH(Table 3).
71e} SO R BretE, IR HlEEY RS 9
FA ZxolM = olel dln] B3] tocopherolsFe HIEFRIS
24 7 o2} 7189 Ak Aol Aostng Fa st v
Bl F X84 BEICZE o, Y-, S-tocopherol ©] U.o™
v-tocopherol ©] o-tocopherol Xt} thA B3l S-tocopherol
718 Hom HEW] Av Sade|th 84 HERIE HE]
B B Z+= inositol(180 mg), cholin(165~174 mg), niacin
(12.8~16.7 mg) S°] o™ pantothenict+2 2.72mg, 71E}
riboflavin, pyridoxine, folickt, biotin 50l &FCE S

Table 4. Vitamin content of peanuts, units per 100 g dry weight
(Cobb and Johnson, 1973)

Coytledons Df]%ltltred
Fat-Soluble :
Vitamin A 26 L.U.
Carotene (provitamin A) Trace (<1 pug)
Vitamin D N?
Vitamin E! 26.3~59.4 mg (avg. 41.6)
a-tocopherol 11.9-25.3 mg (avg. 17.1)
Y-tocopherol 10.4~34.2 mg (avg. 22.9)
d-tocopherol 0.58~2.50 mg (avg. 1.62)
Vitamin K N?
Water-Soluble :
B-Complex
Vitamin B;-Thiamine 099 mg 0.75 mg
Vitamin B,-Riboflavin 0.13 mg 0.35mg
Vitamin Bs-Pyridoxine 0.30 mg
Vitamin B,,-Cyanocobalamine N?
Niacin-Nicotinic Acid 12.8~16.7 mg 2.5mg
Choline 165~174 mg 252 mg
Folic Acid 0.28 mg
Inositol 180 mg
Biotin 0.034 mg
Pantohenic Acid 2,715 mg
Vitamin C 5.8 mg

'Results expressed as mg/100 g oil. 2No evidence for presence.
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(1) BF 7159 clstshy 54

7159 &8 3pehE B2 fxet F28 A4k 8l

L) HFE o] 7] AAPEe] 4 % 71
o] E)3}ets A=A Tuble 59 72t HE7I52 gk
FAS ur For) 2ol ofte] IREE T 2 E7k82~
106)3 ZAA5(1.4697~1.4719y7} B1E o} BXs L7} 7
A 2l ZE) Titer 32 A S22 E 2
o B2/ EL 26~32°CE coconut 7], ol Al &
= ulE] 718 By =3 d4su B2 Bue W B
Fol7hs X129 glycerides®] B UYERE 71l B
96% ©]’3°] palmitic, stearic, oleic, linoleic 59 4 A%
Alo 2 ZAFETHKoman 5, 1976).

71832 Young and Hammons(1978)°] vl=rellA] z|uj=]
€ 3l uel 44.8~583%2] ztolE Wt Bl )
1, A=A E 40.8~54.4%(Nagaraj and Misra 5, 1983) 4
o] HE Bntar itk ¥l wabA Bunch® #5
& 47~52%% E-E 71EEC] EL(Sekhon T, 1972), ©F
AZO 465-63%(Cherry, 197DE Thh HL HEYE 1wt
RS

@) At =24 2 7 132

DF JIgllE BT 2589 AAte] wEA 1o (Cobb
and Johnson, 1973) Table 63} 7+o] oleickte} 33.3~61.3%=
7} %A linoleicAhe 18.5~47.5%2A] o5 B X 3lx|HF4to]
A9 80%S ARSI Ut EIRALS 2= palmitichHe]
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Table 5. General properties of peanut oil {(Cobb and Johnson,

1973)
Melting point 0~3°C
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 (NDsg) 1.4697~1.4719
Density at 15°C 0.917~0.921
Density at 25°C 0.910~0915
Mean viscosity, 20°C 71.07~86.15 centipoise
Titer 26~32°C
Heat of fusion 21.7 cal/g (unhydrogenated)

24.7 cal/g (hydrogenated)
Light yellow

Yellow : 16~25, Red : 1~2
Slightly nut-like

Color : visual
Lovibond, 1 in
Taste and odor
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Table 6. Fatty acid composition of total saponifiable peanut
lipids (Cobb and Johnson, 1973)

Table 7. Comparison of fatty acid composition of oil from
roasted and unroasted peanut (Iverson e al., 1963)

. Inverson et al. Worthington
Acid
Avg.  Range and Holley

Caprylic (8:0) 03%
Capric (10:0) 0.03
Lauric (12:0) 0.1
Tridecanoic (13:0) 0.004
Myristic (14:0) 0.09 0.01~023
Pentadecanoic (15:0) 0.01
Palmitic (16:0) 1.1 842~140  7.48~1245%
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) 478 33.3~613 41.35~6744
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-Eicosenoic (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 (23:0) 0.02
Lignoceric (24:0) 1.2 0.46~2.6 0.98~1.67
Pentacosanoic (25:0) 0.007
Hexacosanoic (26:0) 04
Heptacosanoic (27:0) 0.004

8.42~14.0%, stearicit 1.75~3.20%, behenicit 1.7~3.78%°]™
71ek 1%
o] Ath.

Linoleicite] 32 Spanish®, Virginia¥, Runnerdell u}
2} 77} 342, 296, 22.8%Woodroot, 1973)2 Spanish® |

37 Runner¥©], %2 Hou}, thaloll Runner®-2 tocopherol
F gFko] EtH(Fore 5, 1953). Tocopherolf= AHeleHg A=
o] OB Z Runner typelBHEH & 7152 ¥ 7§
Z4E 7}AtHReddy et al., 1988).

25 AG w9 F vFIEEY 17.5%% 22%< sterol
ol wie] serolfe T obel FHo] gty it
(Fedeli 5, 1968). Sterolf= FZ B-sitosterol(84%)2 4=
] campesterol 12%, stigmasterol<= 3%°]™ 7|El7} 1%
o]3}e]tHCobb and Johnson, 1973).

3) 7189 g 2 oJokd EA

FeEFed duFe] ANt 249 Aol gle Ao
& A 9o v(Haffpauir, 1953; Iverson %5, 1963; Sekhon
%, 1971)(Table 7) 21%&—3— O}UlMPiE} gell thaje ¢
Holgt & ¢ Y3 BF B
7t GAEY. BEE %ﬁii}ﬂ“"’*"\ olelc’\bqL llnolelc’\‘“ o]
F Akaleln] o] T 2Ake] WIE F, O/L BlE(oleictl
linoleickhye 752 A #Ho] Fot. o] O/L Bl&L 7]

ojiel zubAEe arachidic, eicosenoic, lignocericht

-

.. Unroasted Roasted nuts
Fatty acid - -
nuts Light Medium Heavy
16:0 84 82 85 8.6
18:0 2.0 1.9 22 2.2
18:1 474 483 48.2 47.6
18:2 375 37.1 36.2 364
20:0 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

BER R EYEA, %71 EE 8 F FHend we

Zpol7b Wol v Aoz 4l JUthBrown F, 1975

Holaday, 1974).
3 tocopheroli©
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7159 A8E A Aes gEA
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Ao™ Fore 5(1953)> X EY wFo) 7150 Bx3} AW
AFel linoleictte] BOoWAME AbzlelA Aol =2 AL
tocopherolF7F @71 wiiol2t it AR S =o)7] 9
A& linoleickte] ko] W oleickte] e Z3H2 &

o] W2 #EI
Fh= Ao) 7|80 $AEL AVAF & F U= wie] =
4 91Z(Sekhon 5, 1972), HHHZ 4)F2] FUH A=
TR linoleickte] ko] B2 Ao| AA|d= 3
D}Zﬂ_ & 4 A} linoleickte] o] o JksjebgAdo] v
o}z 5L Xﬂlﬂoﬂjﬂfl HIE] E9be] AAE JEElo} s17] W&
of gxksl 9 ujEl B9 A7t =2 yiocopherol I o-
tocopherol®] o] B2 F35& AgsAY 4rsk Pl oy
g A7 RiEA] WaEoof & Aoz Helr
7 BEspAI] A €59 cholesterol®] 25
xﬂz‘ﬂ 2= Qlrs ARdo] QEmmaA AlEA 729 /g_,47
BAEFAO, 19770 wet 7 £8% B vk 2E4 7]
]‘i:‘ YA Z linoleicttat 22 x|t 3| E]Eii}X]
Wide]l B2 linoleickte] A3 7F BokAH AlWelrE wiEt
71 EQl tocopherolie] &7% Z7/FHAl Eu}. LinoleickH
ortocopherot: FYANA F88 Q4vt = oEX3) A
A EE linoleicttel] tigh AA AFHZelvt a-tocopherol}
o] Hlgol WA o]AL Yot nF FREAL mEgle] &
Ao} A= 3 linoleickt 23 g =, F4HA oluAl
o) ok 6%7} MPR FEolel 2ASATHRizek 5, 1974).
TocopherolF= A8/ HEMRIO|ERE 7|§9] 7H-a-golx &
Aol doju=d] BFo] Bt g FA gl 1/30] &4
FrhMorrison, 1975). Tocopherolf-o] T2 x| &3} W33}
O:] %,_]O:'L]-Z]U}- 6‘})\-11_}%..9_ E%XJO]D% _9__1}'_7]- XTZ];}X—?_O& ‘?‘j\—
3ol BFE PIAA S FETHDompert F, 1976)aL 3t
BF FTo e AE 249 Aele Table 89119 7
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Table 8. Fatty acid composition of oil obtained from seven cultivars of peanut (Worthington and Holley, 1967)

Fatty acid composition (%)

S.E. Dixie Va.

Bynum

Florida

Fatty acid Runner Spanish Bunch Runner 393-7-1 Bleckley Valencia CV? (%)
Palmitic 9.601 12.45 9.24 8.19 751 7.48 10.35 225
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 3.43 277 391 3.11 492 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 1.66 1.88 1.59 3.47
Eicosenoic 0.94 0.89 1.25 1.01 1.01 0.84 1.09 3.54
Behenic 2.16 3.59 273 2.65 2.65 2.34 3.45 4.71
Nervonic 1.14 1.39 1.45 1.15 1.15 0.98 1.67 9.95

'Values given are averages of three determinations.
Coefficient of variation.
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(1) @ Ze] olgsty 54

gge| ThlELS albumins®} globulins® =™ globulins
+ arachin?} conarchin(nonarachin)} & ¥ ¥tHCherry 5,
1973; Dawson, 1971; Johns %, 1916; Johns, 1930). &
iz S0l = arachin®| 63%©]™, conarachin®] 33%Z globulin
o] IR-E-L arachin® 2 ¥ th(Dawson, 1971; Elode &,
1966; Johns &, 1916). Z&Ju} E-F-3dE-2 arachindl] 0.4%
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B2 o842 7ol F8 #2997 240 2 F Ut 7sA
AE]) HAHTEES sl A o 9 SYaHES
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Table 9. Resveratrol content of testa and hulled kernels obtained
from three cultivars of peanut. (Unit : ng/g)

Variety Testa Hulled kernels
Wangtangkong 6.4 4.2
Shindaekwantangkong 8.0 4.6
Mikwangtangkong 43 3.4
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Table 10. Oil and protein content, fatty acid composition and several seed properties in peanut varieties bred in Korea

Variety Oil  Protein Fatty acid composition (%) O/Lratio 100seed  Shelling Matured  Plant
(%) (%)  Ppal. Ste. Ole. Lin. Other (%) Wt percent (%)  podrate (%)  type
Seodun 462 - 98 17 423 416 46 1.02 70 69 91 VB
Yeongho 496 - 103 19 423 431 24 0.98 79 68 - VB
ol 509 172 85 12 438 440 25 1.00 44 64 - SP
Shinpung 529 267 89 28 472 360 5.1 1.31 55 70 - SH
Saed] 508 244 99 26 507 330 38 1.54 75 62 91 SH
Nampoong 530 265 103 25 481 340 5.1 1.41 66 67 88 VB
Daekwang 520 247 88 18 517 338 39 1.53 74 74 94 SH
Jinpung 532 238 80 L7 453 422 28 1.07 44 71 92 SP
Namdae 533 238 81 1.7 453 420 29 1.08 84 71 78 VB
Daewon 494 258 95 25 397 418 65 0.95 98 69 76 VB
Namkwang 509 231 99 30 501 319 5.1 1.57 92 68 81 VB
Shinnamkwang 50.9 249 67 17 514 324 78 1.59 103 70 T8l VB
Wang 509 247 95 1.7 503 347 38 1.45 108 70 74 VB
Daepung 447 250 96 26 480 332 66 1.45 80 73 78 VB
Shindaeekwang 52.8 247 85 33 565 284 33 1.99 92 69 72 SH
Shinkwang 479 221 92 17 455 380 56 1.20 79 69 73 SH
Jokwang 503 212 94 16 494 357 39 1.38 49 73 88 SP
Kipung S04 235 94 20 525 312 49 1.68 98 71 81 SH
Daechung 513 221 83 20 544 301 52 1.81 102 71 82 SH
Palkwang 437 240 103 28 427 392 50 1.09 88 77 89 VB
Mikwang 472 256 110 24 494 331 4.1 1.49 71 72 82 SH
Sekwang 482 244 98 21 533 293 55 1.82 81 71 83 SH
Hokwang 489 251 92 23 546 288 5.1 1.90 118 73 83 VB
Joan 524 234 88 22 574 272 44 2.11 72 74 86 SP
Daesin 510 225 97 27 534 290 52 1.84 93 72 88 SH
Daeyang 49.1 245 103 27 548 278 44 1.97 99 72 86 SH
Bowon 510 234 94 31 554 274 47 2.02 91 71 93 SH
Dakwang 510 233 101 33 556 267 43 2.08 106 71 92 SH
mean 501 239 93 23 497 341 46 15 82.5 70.4 84.1
84.1%°] 1L hEEF0] 94%Z 7FdEe FE Bol d9 # - 2 AFZINEI o2y S5WEe] MR 75w wpE
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BB FAE B At
@, o5 SAERES 2¥WE WProjud AF2Yo| Table 11—& SHE 5 o9 FES Vi 238 250

7w M o&ol verginaf A Fol 11FF  Wro] FE54E vud Aot 7SI 28T 5

o 7Pt Ak ol Jul 7MFEHSHel & < Spamsh53 %01}7\1 51.5%% 7P A JeRaL HiE o

Table 11. Comparison of oil and protein content, fatty acid composition and several seed properties of three different plant type peanut
varieties bred in Korea

Plant No.of  Oil  Protein Fatty acid composition (%) O/L 100 seed Shelling Mature pod

type varieties (%) (%) Pal. Ste. Ole. Lin. Other ratio wt. percent (%) rate (%)
Shinpung 14 50.6 240 94 25 527 308 46 1.74 84.9 70.6 84.8
Virginia 11 49.2 24.8 94 22 468 366 50 1.32 89.6 70.5 81.9
Spanish 3 51.5 20.7 86 15 462 406 3.1 1.15 45.7 69.3 90

Pool 28 50.1 239 93 23 497 341 46 1.51 82.5 70.4 84.1
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Table 12. Variations of oil and fatty acid composition of peanut
germplasms in Korea

Fatty acid composition (%)
Oleic
33.3~61.3

Oil content
(%) Palmitic

44~56 8.4~14

Linoleic
18.5~47.5

Steric
1.7~3.2
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Table 13. Physicochemical traits of steamed unshelled fresh peanut
Varieties Free sugar (DW, %) Tanin (%) Hardness (g/3.14 mm?) Gumminess Chewiness Springness
Dayang ('00)* 44 22 671 255 138 0.90
Sekwang ('99) 5.25 24 1185 266 224 0.95
Joan ('99) 39 23 1203 247 241 095
Seadle ('83) 39 24 1144 260 229 0.93
Mikwang ('98) 1.3 26 1764 475 421 0.89
Daekwang ('85) 1.0 2.8 2072 506 475 0.94
?: developed year.
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