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Study on the Anti-oxidation Function and Functional Compositions in
Parts of Kernel of Different Peanut Varieties
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Abstract, The antioxidation capacities and relationship of 14 various colors peanut were
investigated in this manuscript through examining the active oxygen resistance reactivity units
(AORRU), superoxide anion resistance reactivity units (SARRU), total antioxidant reactivity
units ( TARU ), flavonoid compounds, Vc contents, protein contents and pigments
concentrations. Significantly differences were observed in the peanut varieties and in different
parts of same peanut kernel. The main results were achieved: (1) There were genotype
differences in flavonoid compounds, Vc contents, protein contents and pigments concentrations

of peanut kernel; (2) the highest flavonoid compounds and Vc contents in seed coats; (3)highest
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free amino acids content in embryo;(4) the pigments concentrations in seed coat of white peanut

was not the lowest. Furthermore, the results demonstrated that the antioxidation capacities of

peanut were significantly positive related to the total free amino acids content and the flavonoid

compounds, but the protein content shown negative role on the antioxidation capacities and the

flavonoid compounds.

Key words: Peanut ( Arachishypogaea L.), antioxidation capacities, Kernel, seed coat,

cotyledon, embryo, pigments, flavonoid compounds, VC
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Tab.1 Characters of different kinds of peanuts
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8em, BR 2B, BHHSLEBELEA N
5 000 keg/hm? , BB & & AL #L 450 kg/hm’, H [A]
EHRXKH. REKBEHMBEIEREE T
500 Ar, LM (L0 L F M HBE R Vil 20 2 5F,
mBEEH.

1.2 REHERESF X
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MESTHEE. N2 #HIANEEERIE, BF
HE., KEAAEER. EHAE K061 ME
FRER KA AR B AL B T B B, T A AR
FIR, KABRERELNENER, #1745
PRl 5E
1.2.1 #EAAEHIMNE FEHENKENER
HREZET Fenton RMFEAEMNEAHES H,0, 8
BRIEL B4 TR FZ&E, A gress AFI B,
FPROGYR, K5 OHME LU R EL,
EXEBERHLAFTHE 37 CTF RN 1 min f# KK
kEH H, O, M MK 1 mmol/L J—AHi G H
"B,

ER & BRI OF HEKREHAR
BERABFEAER. HEEAPAEFHHER K
EREDAGPEEL 5ERESELER MRS,
FEREAETEOE MABFEREYHEK gress
BRALBERNEREEAOE, A AEITHA.
EXERNEFETBERAREAL 7T CTRA
40 min FI=E MY T 1 mg ) VCHiF=4AMHEER
e FamENTE—METBM,
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B OB BB R RO B (COD) B 3% fin 0. 01
H—ABHERE S B,

1.2.2 BEEFHRREANE FRBBEGHE
1,00 g, BRI H 95% 28 5 1. 5 mol/L HCI
RAW (B 85+ 15960 C/ARBEEI S h, F
535 nm ZbWME FERE . LAHR R 60 R % (OD) B
EAREBREN. UEBRM B SHEERM
BRE{EZMBHEESE. H0% U/g.

1.2.3 FuEHmaRRsMNE KRIGEEHE
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e WEAERSBRAG ZHEN
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WEHEE D (MH B B RS T LU B
BB amENEREN MBEABTFHAHE
Bk 307 LA B B 5 KT AR L BH B F B9 3 R RN B
SN UG SRS NSRS,

B 2 A UE L, RREA B #RRE T8
MHEBEEHEEIHEREBEDHERER MK
VS EeE 1 iE, TE N 145. 46 U/mg, i &
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S REBEMNGE 2SHLIHAEREENR
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MEGEIERBE/N.NEALSRAMHELEEH
BFEHREEAIMK. SHELHEALES R
BB FRZ, FTHHERELENRK.

R2 FALXVRERAFCEBUREAES

Tab.2 Antioxidant capacity of oxidationresistances among peanut varieties U/mg

R W R A mEeEN NBENEFALXEN B ELREN

Fout B P il e B T e L4
A EE 26.93 38.15 143. 34 16. 89 13.06 26.92 0. 80 2.18 5.69
HEEE 27.28 0.00 112. 39 21.37 23.34 29.92 1.16 2,39 0.39
BEkE 19.95 0.00 107. 14 23.77 21.71 17.75 1.28 3.24 25.76
Ealtst 43.47 12.70 68.63 21.07 23.20 9.80 0.34 3.65 4.91
B 1016 38.77 44.73 165. 32 16.91 19. 84 31.45 0.16 2.24 2.02
HH 165 34.78 24.33 95. 40 18.63 22.04 14.76 0.02 3.03 1.97
HtE 175 31.87 0. 00 89.93 21.11 18. 06 13.23 1.56 2.70 0.64
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#xR2 U/mg
R WE R AN WBEMETAhEER BN
Fot & il Tt 1S FhEE Fut i a3
HBE 185 44, 30 15. 66 183.94 20. 87 18. 00 26. 36 1. 36 2.55 1.16
HE19E 11. 39 0. 00 105. 96 21,24 19. 00 13. 84 0.95 1. 84 1. 36
tEF 208 27.13 38,34 75. 47 16. 30 20.93 11.81 0.29 1.70 1.94
HEF21 8 35. 90 10. 39 148. 96 25.22 13.74 23.41 1. 36 1.53 0. 56
HE 28 45,21 26.59 180.17 18.12 23.69 36.18 0.63 3.1 1.85
HE 238 38.71 0.00 251,56 19,97 18. 50 32.57 0.58 1.31 13.01
#1258 35.91 37.65 308.18 13.54 20. 43 61.20 0.32 0. 60 2. 36
¥ EE 32.97 16.18 145, 46 19. 64 20.19 24,94 0.77 2.30 4,55

TR, ESKGMHFCHEENFERKE
FOULKEE.BREEE. AV 1016 5. 3LF 19
SHRELS HFLESMER125ELMAF
BRE B AN,

2.2 AREGMHFHNERNEATRSR

AREERFHRFEFF G SER S E 25

R, L% 3.
£33 BEFCEBREESR
Tab.3 Fla ids and pig t tent in peanut varieties
BRI (mg/g)
T
.5

MR HEE 20011 28.90 819,51 0. 80
BEEAL  16.22 30. 00 41.00 0.63
BrdkgE 11,86 28.35  428.39 2.54
¥axE 1021 23.96  705.17 0.86
By 1016 9.11 26.15  726.88 0.71
HE 162 16.81 21.76  728.00 0.91
HE LTS 23.48 19.56  703.24 0.50
#HEH 188 10.21 22.31  902.79 0.56
EFE195 11.86 25.05  897.29 0.57
#HH 208 13.51 19.01  919.00 0.66
#E 218 22.31 28,90  726.88 0. 69
HE228  9.66 23.41  705.17 0.72
HE238 13.51 20,11  595.77 0. 80
#1128 21.21 34.40  424.54 0.63

¥ 15. 01 25.13  665.97 0.83

HEGHUNEPLERSERE, ¥ X
665.97 mg/g; FHARERIBERMK, FuK
15.01 mg/g; AP B EBEEBATHEZE., K
AF20SHEFEERSREES, K 919.00 mg/

g MABEEANMEPLRERNSERMK, XN
41.00 mg/g, &R HEM 1/16, BH L HEEEL
GV ERF. AkEE AEES . BEEE.A
VD65 AFANSELMINERFSRYE
BEGHEFLEAFRSENTFHE; FHPERER
ERUNKT I BRAE . AXEE BT 21 5. &1
12 BRRIKE. B, RNE &R FRFIAP
REMEEBERER. BARULOEEE BREEE.
B 1016 S EF 17T S5 . kF 21 5. HF 22 5H
ERL2EETAEMFCPEEFSBHEVER,
XMEN T ELENE —ERM,

ARGHFCHPERIEREEN UBKE
HEEABRE. 5254 U/g; BB 1T E6ES
BRME.{UH0.5U/g, EBKEEELM 1/5.,

2.3 AERAMFRPHESERAEM VCESR

HEATUEL  ERAFCEBOAEEEE
BEBUBEYER EKZ, FHEIK HEHHE
43 %1% 285. 29,188. 25,130. 72 mg/hg, i B 1E
H REIE LT 17T SMEE 23 SHCPIFEE
EMEERR.

HESHMELCP VCEREZR, UMES
VCEEBMXMEE, F1H 213.98 mg/hg, F
Bt VC & B HIE, ¥ 2 {4 2% 180. 42.187. 88
mg/hg. HBEE. BV 1016 5 HF 1T SHEF
225 H VC EEBHEXNEE.

2.4 HEFCREHENERENEXXR

RSEWEEFCEARSESMHEAR
BN MBEANBETFTEHERN. EHEAKEN
MOEFSEEAYERBENRMEXXR; WHEZ
BRHERNSHBEEVNEFEHERIMEER
SEREAERBENEMXXR. SEHAELENA
BRERCITEREZEEENEMEXER R ELEE
MELBEERSEMBEEAFSERZEBEHEL,
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HANEUYREREUBENZREMRKE.
AIRAATEARSERBELE WE LA L
A MEEMABRNEEERTERELE WA

RE VCEANERBRGMELY T BES
RERGET HRANTELEAFRBHER, X
MRESHAARTD KBERHFFAX,

Ry BHEhEES.
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Tab.4 The total amino acids and vitamin C content in peanut varieties
BHE) VC & 73 8/ (mg/hg) SEEB R E 8/ (mg/he)
For FE AR B 2F) g For BECR 8.3 Ll

aEHE 208, 17 151. 32 166, 45 155. 07 218.75 182,31
BEEE 130,77 164. 80 271.79 71. 86 209. 25 214,52
BE®E 166. 89 152. 22 144.19 58.71 324. 30 211.72
EaILE 200. 00 216. 77 360. 61 90. 87 365. 21 195,02
B 1016 212,83 246. 73 200. 33 65. 64 205. 21 195.02
tHE 165 180. 67 211. 26 250. 67 201. 90 227.34 180. 25
rE 178 220,78 197. 39 208. 61 173.19 254.99 197.15
HE18E 157.52 182. 14 207. 47 130. 83 244. 83 181. 84
LtHE 19 167. 41 167. 95 158. 61 86.98 336. 88 170. 88
'mﬁ 208 167. 86 172. 40 215, 36 15718 197.01 167.59
rtE 218 164.71 221,57 181.70 165. 15 229. 58 168, 14
tE28 133.76 191. 14 202. 48 77.43 302, 42 145,97
& 238 176. 45 174.04 223.53 247,17 235,46 263,72
#8t12% 238.08 180. 65 203. 95 148.13 264. 89 161. 38
1 180. 42 187. 88 213.98 130.72 285. 29 188. 25

£5 HENFCHERIR LR CREARFIRSAAAENBAHEXXR

Tab.5 Relationship between antioxidant ability and content of total aminoacids, Vitamin C, flavonoids in peanut seed

Xt E amans  meien  Eh- smam VOER g
MHEBAmEES (—0.7938" 1.000 0
HEEWHE TSN |—0.6455"" 0.6667"" 1.000 0
HBHEREh —0.396 2"  0.287 3" 0.057 4 1.000 0
BEAMEHR —0.130 8 —0.116 2 —0.012 7 0.294 7" 1.000 0
VC&# —0.0850  0.2882" —0.053 8 —0.0558 0.1105 1,0000
EEmMER —0.6942"" 0.6999"" 0.129 8 0.2932° —0.0691 0.2552 1.000 0

Eox rRBE; «BF.

3 3 #®
3.1 BERRDENNFEEMY

EEZEFENERYE HEIBEEFRRSHN
Wmig EOR EAER BRI AER(ESELE
EEDRFTYHRG Ca. Mg . K)%E, R, BAEFHF K
BMAEBEERS WORSE ARXYE LG

HHBREY TS, Ed6EENR. 2 . £
TR MATHE T AABUESKEE, ERE
HEEMBRMETIWEErESERE, 25K
46.7~58.8 pg/g F 59. 75~108. 63 ug/g. HEL
KEFEECESE BEEYFAFHDRER
HE#EAES,

TERAR BETHEFFTENERFLLS
Y. Kb EFEEER . HRELEEXMELE
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Ff, BAEEPEERERE KT L 2.58%07,
EAERPEFLEYHREE S BTN 0.865%,
HRAEMRARH . AR EET P BER
FENHIE0.25%~1. 2% Za , IR B E E R4
hE. FRABIMAY EERTABEERE S
B 3.47% .
EEMPEEAESERR . FIEEEEL
BIGEHKEEERAERENRHEIL9.26%,.K
AEHBEAEGERES BN 39.58% ERAER
RENHN 48.84% . Hik, LKA 1E R —FH
EREAENBEFEN ., 60X . BW.VCHME
EMERE LR FBE RFBR/NEVEMEN
BENEEYREMD, 2RREREN, EER
CHEEFENBEOR .S EM . AH.VCE4£ R
EERS, BUMEFEE.VCEBEE, R E
EFCEHUBMEARBRONEALEN, XL
AANRELEAMERFENENRER]R, B L
FEELERRRURR WY RER.
3.2 BAEBLARNYMNRELTEY
NEFHERBETEZHEME RAREHN
EH.FEREDARENEH.H3IE—-FRHNEFE
MAERRN, SBARET. Kb . BadEME
EHETHAENRE RN 2 M, SILEHRE.
AR EREAERNEEERBEAETA
HEMZAMEENEERE . £PHHEL
BHESHEAYEMNFE . SBREEX. EAUIR
BN FE AR ERELESYETIIVCS

2 Z L #k (References) :

BB et EERCOHMEHE PR %
MEAEAMELEE. ERELLEGYRAERIUMN
HRAhEDE. EERAERBEEER TN
AampghiBe AR N>, BER LS,
EEAKEHABREPHEAEEFENTHELR D,
RRRMAEMY R, XBRTHEATRBRYIES
AT AT R AW REHE.

ATFHEABEHESEB XY RS EHHELHE,
BIAY A S, B4 R A —. Heinonen AR
MEAEHSEHEEXLHEXE. MEMEM
Meyer AR AN AU BEHSEHERERE
X, BAMEERMEMEALAYIES
HAMMELMENFEREEHEMX" S, &8
HHEEEYACERTENRERDR. BF.
HHREEREE . EEBE . EEBRN/NEHMH
SR TFARN/INEMON/NENETEEMY
B.VC.EAMMEHNE PEMHEREALBIRLE
—EFTE

ARBINEAT LRM S R WHELEES
S5REXBMEERSENEEEFEHXL.BEA
BREESHELBIERBENRMEAXR, &
EFCHEARBNTSAAFASRE.EAREESA
K EHTEHEDENERERENEGTRE
HEAERHNERYRNHEMEERR, B
MENEHEER., UL RERBEBR LA G
HIBEE R T IKHE.

(1] 98, ka0 MBS & BXNRALERASERAMEEENARI]. BH¥H,2000,22(3):246—249,
SUN Ling,ZHANG Ming-wei, CHI Jian-wei, et al. The antioxidation activity of black rice and its correlation with fla-
vonoids and pigment[J]. Acta Nutrimenta Sinica, 2000,22(3) ;246 —249. (in Chinese)
C2] et AR KEM, % BAMEFECEHADTEMENXR] FERMBER,2002,17(4):25—-27,
SUN Ling, CHEN Jun-qiu, ZHANG Ming-wei#t al. Relation between epidermis colour of rice and its antioxidtion[J].
Journal of the Chinese Cereals and Oils Association,2002,17(4) :25—27, (in Chinese)
(3] EFV,. 228 . 55K RESXHWREMRRAROHRD]. BRIV KEHIR,2002,24(5) 445447,
DONG Li-ping, WU Zhen-ling, YI Ze-lin, Studies on isoflavone distribution and variation before seed-setting in soybean
[J]. Journal of Southwest Agricultural University(Natural Science) ,2002,24(5);445—447. (in Chinese)
C4TXRNLNE,RE, S BELCKTHEAE FAAERRTZOHR]. RHARE,2005,26(7):144—148.

LIU Da-chuan, LIU Qiang, WU Bo,et al. Research on extraction technology of resveratrol and procyanidin from red skin of
peanut[J]. Food Science,2005,26(7) :144—148. (in Chinese)
(5] MR, ®EM, KRF . S HEAKNALEEYERRERTZ GO ] I RRLF2,2006(11):51—53,
SAN Hui-jun,ZHANG Meng-wei, ZHANG Rui-fen,et al. Comparing different extraction technology of antioxidant active
substances in peanut skin[J]. Guangdong Agricultural Sciences,2006(11):51—53. (in Chinese)
C613kaiB &EF RIS HERICHARFEAHE] &R 5EWHER¥H,2005,24(6):83—87.
ZHANG Hong-mei,JIN Zheng-yu,ZHU Li-xian,et al. Study on the antioxidant activity of peanut skin[]J]. Journal of Food



%6 H REBF AR ABRBESHFCRERAREIRAELRIFAR 747

Science and Biotechnology,2005,24(6) :83—87. (in Chinese)
(7] 244 HYEBEALRERMEARIML LE . B % HF difL,2000:248—249,
[8]RAR ERAYH¥LTRFEEFEIM]. BUE . REFHE A% AL, 1997.25-29,
(9] %/E . BIEM . B, E HPLCEMERARRBUPERSBATEI] FHER KEEM|,2003,26(5):440—443,

ZHANG Xuan, HU Jun-ping, HAN Mei, et al. Determination of resveratrol content different in parts of peanut by HPLC

[J]. Journal of Xinjiang Medical University, 2003,26(5):440—443. (in Chinese)
[10] #354 . AFU®. HEEFRARHCEFSEHBR]. & HF%,2008,29(1):137—141.

DU Fang-yan, FU Kai-qing. Study on total flavonoids contents in peanut vines of different plant Organs[J]. Food Science,
2008,29(1) :137—141, (in Chinese)

(1] B, EXH 2585 ARAFHEEEAM P EABRSEOUEN] PERKRE B RE,2004(6):359—~361,

YANG Zeng-ming, Wang Wen-jing, Gong Yun-qi, et al. Determination of flavonoids of peanut hull from different region
[J]. Abstracts of Original Articals,2004(6):359—361. (in Chinese)

[12] =& . L2 . NEE BEZRBYPABRER RSB EFEARAOWET]. ¥R ,2005,16(2) . 7577,

LI Ming-jing,SHI Hui-qi, LIU Xiu-hua. Determination of flavonoid and luteolin in the extract from peanut shell[J]. Chemi-
cal Research,2005,16(2):75~—77. (in Chinese)

(B]BEE.BEH.2 X5 HASTRESAEIBOME] OB ERER . ARFEIR,2003(2) 129131

GE Chun-yu, PAN Ying-ming, LIANG Ying,et al, Determining dietary fibre in peanut cake[J]. Journal of Baoji University
of Arts and Sciences: Natural Science Edition,2003(2):129—131. (in Chinese)

[(14] Z%R,. %8 E . EHE. NEHRGASHAMERD] . FEWH¥IR,2006,32(2) :237—242,

ZONG Xue-feng,ZHANG Jian-kui, LI Bang-xiu, Relationship between antioxidation and grain colors of wheat( Triticum
aestivum L. ) [J]. Acta Agronomica Sinica,2006,32(2):237—242, (in Chinese)

(151 R&FB, HE. L AF LT EOFRERI]. PEAPLERE.2003,13(20):119—124.

SONG Huai-en, Wen Ren, Advances in the study of the antioxidants screening methods[ J]. Chinese Journal of Medicinal
Chemistry, 2003,13¢20) :119— 124, (in Chinese)

[16] BH2Z BER  REH. RN ERACSYERBEBE FAAE O KRR #L Rkl K¥%¥R,1996,22(5):519—
523.

JIA Shen-zhi, TANG Meng-cheng,ZHU Xiang-rui. Study of scavenging superoxide free radical O; of flavonoid compounds
from mulberry[J]. Journal of Zhejiang Agricultural University ,1996,22(5):519—523. (in Chinese)

[17] X%, £OM . B, % LB FEIMERMMEEARBFEERRRUHEXLRSNI]. FEHELE,2005,40
(14):1066—1069,

LIU Rong-hua, YU Bo-yang,QIU Sheng-xiang,et al. Study on scavenging activities for superoxide anion radicals (O*) and
structure-activity relationship of polyphenolic compounds from leaves of Crataegus[]]. Chinese Pharmaceutical Journal,
2005,40(14) : 1066 —1069. (in Chinese)

(18] T4 %, B B. NIRI= e e b P B AL B HELT ). B ¥ ¢, 2005(5) : 13— 15.

XUAN Honk-zhuan, HU Fu-liang. Antioxidant activities of propolis of various geographic origins[]]. Tournal of Bee,2005
(5):13—15. (in Chinese)

[19] &/bh#k, 4k B8 ARG EM HFHRAR A LFEREHENERL]. £ %8 %,2004,24(6) :52—56.

YU Xiao-lin, LIN Wei, XU Bu-qian. Study on antioxidant activity effects of vegetables and fruits extracts after different
processing treatments[J]. Food Science,2004,24(6):52—>56. (in Chinese)

[20] EH% . RE . ZFMR. BARLETEYHHEAEEI] FEMAE,1997,22(4) :47—50.

REN Guo-pu, YU Bing, LI Shun-ling. The antioxidative properties of proteins and their derivatives[J]. China Oils and Fats,
1997,22(4) :47—50. (in Chinese)

[21] Am B 5 R BER KNS NEREKERARRHERI) f RFFT 5 £,2003,24(2) 2124,

ZHOU Li,LTANG Xin-le,LI Jian-rong. Advances of the antioxidant function of beta-carotene and carotenoid[J]. Food Re-
search and Development,2003,24(2) :21—24. (in Chinese)

[22] =H%E. KAL, XFHE. =5 BERMIEYF LRI ERER R P ERMFER,2006,21(3):92—95.

LI Li-rong,ZHANG Ming-wei, LIU Lin-wei. Comparing antioxidant stability of anthocyanin extracts in séed coats of thre

black cereal and oil crops[]J]. Scientia Agricultura Sinica, 2006,21(3):92—95. (in Chinese)
(%8 . 24F)



