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A, Ao PHRA. XFTLREE, FELANRBMA, KRBRBKMEE, &0 ALK QAN 2 LR
PZAABR A E. AWHOFAO HF WK OB BEZEAREREXNLR, FTHAKREEREOALR TS
(AAS) FiFn (CS) AR ABILAMALS (SRC) « #R: SHELRL-HNEVAH ISHEGRALR,

EEAMRAEN 29.88~33.18 /100 g. 2F AAM ., FLoF ALK, BRALALR, MRELALAR., TAELAL
ﬁ:‘l&l\ IWELTAAR., HAALR., WAEFCALR., ALK, MALALR., LEALR. FHEEAL
B2 A H 7.83~8.95, 19.71~22.53. 8.93~10.29. 6.01~6.86. 10.24~11.58. 4.12~4.68. 19.44~22.23. 14.28~16.01.
3.63~4.11, 17.11~19.76. 3.95~4.44, 3.14~3.53 g/100 g. H O NIRKLAW AL ERS, BESTREFSELSGL
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4570, G ABFERABIHARSSMMTTH, TARE THALBLS ST TRL, AP ARALRA S —R
B RAR., £t SHEARRARCNE AL ELR —BRARARE, AARMLFT4, EAKKGTFRAAR
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Assessment of Amino Acid Nutrition in the Several Peanut (Arachis
hypogaea L.) Varieties from Fujian, China
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Abstract: Objective: The aim of this study is to investigate the amino acid nutrition of different peanut (Arachis hypogaea
L.) varieties from Fujian, China. Method: Laifang peanut, Yakou xiaoryukyu peanut, Zhukou small seed peanut, Wenheng
Hongyi peanut and Yanghou peanut were selected as experimental materials. The composition of amino acids of peanut
kernel was analyzed by an amino acid automatic analyzer after hydrolysis. Based on the obtained data , the amino acid
nutrition value was evaluated according to egg protein model and the ideal model recommended by WHO/FAO. A series of
indexes, including the amino acid score (AAS), chemical score (CS), and score of ratio coefficient of amino acid (SRC),
were calculated. Results: At least 18 amino acids were found in these peanuts. The contents of protein in these peanuts
varieties ranged from 29.88~33.18 g/100 g. The contents of essential amino acids, non-essential amino acids, sour amino
acids, sweet amino acids, bitter amino acids, essential amino acids for child, medical amino acids, flavoring and coloring
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amino acids, anti-bacteria amino acids, primary amine amino acids, branched chain amino acids, and aromatic amino acids
were 7.83~8.95, 19.71~22.53, 8.93~10.29, 6.01~6.86, 10.24~11.58, 4.12~4.68, 19.44~22.23, 14.28~16.01, 3.63~4.11,
17.11~19.76, 3.95~4.44 and 3.14~3.53 g/100 g, respectively. The highest values of these indexes were found in Yakou
xiaoryukyu peanut, which were obviously higher than others except Yanghou peanut (P<0.05). The values of AAS, CS and
SRC in these peanuts were 24.29~28.29, 37.58~43.67, and 41.61~45.70, respectively. The contents of Lys, Val, Ile, Leu,
Thr, and (Met+Cys) in these peanuts were insufficient, while the contents of Trp, Phe and Tyr were relatively surplus. The

firstly restrict amino acid was Met+Cys. Conclusion: The protein content of five famous and special peanut from Fujian

reached the standard of first-class edible peanut in China, indicating that these five peanuts have great utilization value.
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Table 1 Source of samples
%' AR e
Pl e T
P2 T F/NBRBRAE A SR T LT
P3 RAVIMEAEAE =Wl gE T
P4 SCEELLARAEA: JeE TR B
PS5 HREA BT A IX

RIC, BAHE, FRIUPE & . A BEAURET N . RIG
M 6~10 h J5 KU+ . RS RRI o 20 3% 1R b o A
(2.5 pmol/mL, =99%) Sigma 2\ Fl; LS BRbR M
(=99%) _bifgsIRib TARRA ] #H8ERR  Frieiii
B, EAREN . EEEAREN . oK 25 EhIR . BRI AR
(Pggali), Haad ey srtrall. g EZ54EH] .
LAS080 RIS KR H sh/r AT  HZ< HITACHI
3]s Kjeltee 2300 %4 [ sLERERIY  Hidit FOSS
TECATOR 2 F]; DHG-9140A T A, PulE i3 56 XL T4
o MRS TR A R E] .
1.2 XFHEE
1.2.1 HABREEE 2% GB 5009.5-2016 £/
LA [ GRARUE B PR B I et
1.2.2 ZFEMRAMNE (AR FREL 0.2~0.3 g il
e, BT RIUBE S T, A 1.5 mL 4 mol/L &
AR, B A TS, RS A TK RS, fHELES
FHE, ZE(110+1) °C {EIRTHEFE T, KR 20 h, RHIZE
IR, 0, 2 25 mL A, A 6 mol/L #h
fig A, FH pH 2.2 ¥7 15 2 4 2% b VR W B 2 45,
4000 r/min 5.0> 10 min, B IR
HE R FNL: 2% GB 5009.124-2016 £ 544
FE AR B T & SR
1.2.3 EHRMRE VN DIXEE A NIRMEEH,
LA WHO/FAO SRS B PP Rl 72 5t
B EFETE M . & IEMR TS (Amino acid score, AAS) .
fb2£1PF43 (Chemical Score, CS) . 2834052 FE(E (Amino
acid ratio, RC) . 2 #£ 8 U 1H % £ (Amino acid ratio
coefficient, RCAA) Fll & FL g Hb(H & %X 43 ( Amino
acid ratio coefficient score, SRC)ZESEHIiHE =%
SCHR [12—13],
1.3 #HIEAIE
RIS EE ] Excel 2007 F1 SPSS 17.0 FAF 4T
Gt 43T, 455 DA X + SZoR, F)FH B [ 25 7 2243 My
(One-Way ANOVA) 56 2= 5 i 2 . X8 H =0 =
#% 2255 (Duncan’s multiple range test) /£ 2 & L& 531
FIRUE A I 250 (Pearson) #ETAH ST
2 ERMS
2.1 FEBRESERHEMA
SAFETR SR 20 B T T ) SEAS BT, R AR i Bl
LA BT, ELJE S M £ ) 5 3 O 0T Y R AR
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— U4 s A SRR R R U e AR
WANZE 2 s . BT R A (Asn) FTAS 2 1k i
(GIn) FERRACFR T 25 43R I A R 14218 (Asp ) Fill
HHEMR(Glw), 5 5 MEEMFh =D& 18 FiEEH
SRR, U 8 FhUFF IR 10 FPE TR &3k
1R, B R RIOPEARSEN T 29.88~
33.18 g/100 g, L FHF. B HFRREI, P2 b= T
FAJI . PEJRT 4R 725050, 4l [R) 22 5+ 4 35 (P<0.05);
7.83~8.95. 19.71~22.53, 27.54~31.47 g/100 g, P2 %
=1, P1EAK, (HY40 TR Ae A R A e 21T S5 44 i Fh N
URFAZAE . ZRAEAA T O SRAEIR RO Wl oL, 78
AEAREGEEE, EIRPISTE, LTI
SRy i, (B SRR R S 2E A

WA Glu & Ehs, HR O EIR (Arg) .
RITAATR (Asp) FNSEZBR (Lew), VU 3L 5 Z LR
BEY 51.38%~52.01%, 544 R IH G IITFE 45 SR AH
—EUSP2 F1 PS5 ¢H[E] 25 5 A W 3 (P>0.05), {HI)
R THABLA (P<0.05) . BEAEBR(Trp) . SESE
12 (Be2R (Cys)+FEZE W (Met) ) S 4 IG, P1E E1I%
FHAhLH (P<0.05) . HA—& IR & BHET S5 AR
LU PSR S IR AH T . ST — S IE R i A BT
%0, A REPTEE, 10 Glu B @kiis & . AR AT
FFIE s Arg AT HE LA fuBe Ty o B Smoas 77 .
PO I I A5 A5 AR PRI RE Asp BATHE SR . fRRR

2 aE UL ILEIYE T Leu HA P EH G
Iy BIEIG T B DIRE S | R B 2R 5 WA
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REN.

22 ERSEBESRARK
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FEMR, MTTARAS UK AHURY: | A 6 S5 1) £ FH i BP0
5 AR SRR P Y R RS IR S AR 3 IR,
TN 25 2 FIRR IS S0 L% . 5 FhEpR IS4
FEMR AN 8 FhITIRISSILAR . 5 A AR iR
RIS | FRHIRIE DL R AR IS S L2 5 B2 5359 ol 8.93~
10.29. 6.01~6.86. 10.24~11.58 g/100 g, 43 5] 5 &2 2%
TR R 32.44%~32.99% ., 21.78%~22.03% . 36.39%~
37.17%, = TR A L A5 Bkl 4Rz A% kA Ik
SO Hoh, P2 1Y & i e, P S B AIR,
P2 FI1 P5 4 [a] 25 53 AN 25 (P>0.05), T s 35 = T
bl (P<0.05), AW, fEAEFEEMER TAL L HA R
I RS
2.3 fFARINME AR S E KA

SAFL R A AE B 5 14 2 R )y T & 45 25 2R
FH, i HUR4E R AR A A s Y o, B 25
AEFRTIRE. 5 AR SRR T ) LEE A TR AR
I HEER . WEHESEOERR . PrEEER . A=
FLEINR . CEEEFEIR | Y TR A SR SRR IS
FPR S EUE 4 Pian, SERmE Sk P2, PL & &
BAI%, P2 Al PS5 ZH M) 22 7 A8 35 (P>0.05) , {H ) 35

2 AR CPEARARR S E(0=3, /100 g)

Table 2 The contents of protein and amino acids in peanut kernels (n=3, g/100 g)

HIER Pl P2 P3 P4 P5
SseE Rlle 0.93+0.04° 1.08+0.00° 0.97+0.02° 0.98+0.03" 1.05+0.02°
S R Leu 1.83+0.06 2.05£0.01° 1.87+0.04° 1.87+0.05" 2.04+0.05°
Hi R Lys 0.93+0.03° 1.17+0.02° 1.05£0.01° 1.05+0.04° 1.150.03"
AR Cys” 0.33£0.03° 0.3420.01° 0.36£0.00° 0.35+0.01° 0.37£0.03"
FERHBMet’ 0.13£0.01° 0.15+0.02° 0.17+0.01° 0.15+0.03" 0.16£0.02°
i R Tyr” 1.10£0.06° 1.23+0.02° 1.13+0.02° 1.12+0.04° 1.20+0.04*

AN WPhe” 1.47+0.02° 1.60£0.04* 1.49+0.04° 1.48+0.05° 1.5740.04°
PR Thr 0.78+0.02° 0.88+0.01° 0.81+0.02° 0.82+0.02° 0.84+0.02°
{6 R Trp” 0.57+0.04° 0.70+0.02° 0.64+0.02° 0.66+0.02° 0.68+0.02°

HiF R Val 1.19+0.04° 1.3240.01° 1.212£0.03° 1.23+0.04° 1.23+0.04°
2H & R His” 0.67+0.02° 0.750.01° 0.68+0.02° 0.68+0.02° 0.7240.01°
TR M Arg” 3.45+0.09" 3.94+0.07° 3.53+0.10° 3.48+0.10 3.88+0.015°

RIT4 4R Asp” 3.39+0.64° 3.83+0.06" 3.47+0.08° 3.48+0.10° 3.76+0.05"
225 e Ser” 1.4340.06° 1.61£0.02° 1.50+0.03° 1.51£0.04° 1.58+0.02°
HHFRGlu® 5.88+0.13" 6.46+0.07° 6.03+0.12° 6.03+0.17° 6.48+0.10"

it &2 Pro” 1.09+0.04° 1.29+40.04° 1.16+0.01° 1.200.04° 1.24+0.04°
R Al 1.12+0.03° 1.27+0.02° 1.130.02° 1.16+0.04° 1.24+0.02°
HAmGly» 1.59+0.02° 1.8140.04° 1.73+0.04° 1.68+0.07° 1.8620.04°
AT FETREAA 7.83+0.20° 8.95+0.06" 8.21+0.16° 8.24+0.27° 8.74+0.07*
RN T ILBNEAA 19.71£0.97° 22.53+0.21° 20.72+0.41° 20.68+0.63" 22.33+0.36°
BERSETAA 27.54+1.16° 31.47+0.27° 28.93+0.57° 28.92+0.90° 31.07+0.42°
FEHJFCP 29.88+0.08° 33.180.15° 30.53+0.12° 30.16£0.12¢ 32.13+0.05°

H: *EAAT BIERR; ANEAAR AT ZIERR; TAAZILIR S i CPAR (T AT AN SRR 7R 25 577 .38 (P<0.05), K4A],
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Table 3 The contents of flavor amino acids in peanut kernels

o SOAA SWAA BIAA SOAA/TAA SWAA/TAA BIAA/TAA

! /100 g %

P1 8.93+0.70° 6.0120.16° 10.24+0.24° 32.44 21.81 37.17

P2 10.29+0.10° 6.86+0.10° 11.58+0.13° 32.69 21.81 36.79

P3 9.50+0.19° 6.33+0.09° 10.57+0.28° 32.84 21.87 36.54

P4 9.51+0.26° 6.37+0.21° 10.52+0.34° 32.90 22.03 36.39

P5 10.25+0.15° 6.77+0.09° 11.34£0.19° 32.99 21.78 36.49

F: SOAATRIRIEZEEERR: Asp. Glu; SWAAFIIRISZAERL: Thr, Ala, Gly, Pro, Ser; BIAAWIRZEZILHR: lle, Leu, Met, Phe, Trp, Val, His., Arg; [f51IA
[F) 7Ry FoR 26 57 2% (P<0.05)

R4 AR i
Table 4 The content of special functional amino acids in peanut kernels
AR LA Pl P2 P3 P4 P5

CE 4.12+0.10° 4.68+0.07* 4.21+0.12° 4.15+0.12° 4.59+0.15%
MAA 19.44+0.91° 22.23+0.18° 20.46+0.42° 20.34+0.64° 22.104+0.40°
FCAA 14.28+0.34° 16.014+0.06° 14.72+0.31° 14.68+0.42° 15.87+0.30°
ABAA g/100 g 3.63+0.06° 4.11+0.08° 3.86+0.10° 3.81£0.14° 4.10+0.07°
PAAA 17.11+0.86¢ 19.76+0.16° 18.09+0.33° 18.08+0.54° 19.61+0.33°
BCAA 3.95+0.12° 4.44+0.01° 4.05+0.10° 4.08+0.12° 4.33+0.05°
AAA 3.14+0.09° 3.53+0.08" 3.26+0.08" 3.26+0.12° 3.45+0.08"

CE/TAA 14.96 14.88 14.55 14.36 14.78

MAA/TAA 70.60 70.64 70.72 70.32 71.13

FCAA/TAA 51.85 50.89 50.89 50.75 51.09

ABAA/TAA % 13.17 13.05 13.35 13.19 13.24

PAAA/TAA 62.15 62.79 62.54 62.52 63.13

BCAA/AAA 125.93 125.76 124.11 125.38 125.29

BCAA/EAA 50.45 49.64 49.31 49.58 49.52

1 CEJL# LT & FEIR: His. Arg; MAAZYHIZJEHR: Asp. Glu, Gly, Met, Leu, Phe. Tyr, Lys., Arg; FCAARS T 5% (4% 3R Glu. Cys. Val, Leu, Lys.
His. Arg; ABAAHUEI %54 Phe. Trp. Gly; PAAAAIRKIEZ JERR: Asp. Glu, Pro., Gly. Ala. Lys, Arg; BCAA 42 FEHR: Tle, Leu, Val; AAATS 4R

FEFR: Phe, Tyr, Trp.

P HAL (P<0.05) . Horp, b 55 (st
12 . o 2 B | AR IR LR & o o 14.28~
16.01. 3.63~4.11, 17.11~19.76 g/100 g, &= T 2 AE
e AT IR IRERIR LU WA 5 (0 S SLTR 1T
TR 5id JFE R L A SE R AR SOW A I B A i
PRAEFR M A 0T, PEE B S I 5545 0 —E ik
B BT A 2 BRI 23X 5 | R S I i s A e AR
HIVE ;s A0 R e R A AP 5 I A R R 7™ A= 3T
e SN A BRSORTHAT HILIR, P — S VAR v
A

HAT P2 LR & 1 19.44~22.23 ¢/100 g,
LR BRI 70.32%~71.13%, 1t TEBAEA: . A5
A7 A TR B AR IR RO s A A
S A U P AR SR 2, PS Y Ll
ik 71% LI Lo Glu. Arg. Asp. Leu %5 9 Fi2h FH&( 3k
2, TE— At b & /b, A7 S8 NGBS, J24idF
HUREEF T TR0, ] UL, e HAE IR 2
MrAE, TELEE RS T THA ) REl T AR T o

HATH LS IR . SCRES IR . 07 IR A SR
TSI 4.12~4.68 ., 3.95~4.44 . 3.14~3.53 /100 g,
Py PR A TR SR AR IR IR, Sk s St
iR 5 T R IR A Y 49.31%~50.45%, K THELE
LI L AT ARAUE T B R AR IR IR S

RS SR RS . PR = s A AR R SR Y R
VR, BB OGS 5 DT D e
PR E AN B AN B YA I B D RE S AT RE, 500 5
N, JLEE 2L LA H EAA TR 81 40%. 41% M
45%", AT UL, AR REAS I I AR S B S LR 1Y
24 FEEEFNEITN
BYEAREFMEN SIS F O TR
ST L S o= VAR 31 = o | DR T B A 2 ST ol L
NGB TR AT FAO/WHO SRtz A s /P b Ts &
L 1) 22 va B0 (B B TR & =< 62.5/8R 1B H 43 &
B MEER SN, e R PO TFEIER S E N
1937~2069 mg/g N, P5 Hy& & feisy, P1 A& A,
PHETXSE R . FAO/WHO Frifif=; E/T. E/N 43
SN 33.17%~33.63%. 49.64%~50.67%, K T JIK
T KRR T ORI A DA FER IR | XS EEEE
FIF1 FAO/WHO PFRUEFEE, s T eSS 11 Ff
R IRO720 ARYEAR AR, FE2E 8 A TR 2 R IR 2H
J% ELAFIASERAR, B IR (BTG
25T B P AR L B SR E R
Tk RNFEZHE AR &S R 225K, SRC
Ll FAO/WHO 1B NBIFETE AS 11, AAS. CS L4
A O NPIRE NS, 5 FEsE SRR
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Table 5 The composition of essential amino acid in peanut kernels and comparison with egg’s protein and
FAO/WHO standard model (mg/g N)

AHEER Pl P2 P3 P4 P5 X FAO/WHO
Ile 195 203 199 204 211 331 250
Leu 384 385 382 388 410 534 440
Lys 195 220 214 217 231 441 340
Met+Cys 96 94 109 103 107 386 220
Phe+Tyr 538 534 536 539 556 565 380
Thr 164 166 165 170 169 292 250
Trp 119 131 132 136 137 106 60
Val 248 248 248 254 248 411 310
TEAA 1937 1982 1986 2011 2069 3066 2250
E/T(%) 33.63 33.43 33.53 33.55 33.17 49.80 36.35
E/N(%) 50.67 50.21 50.44 50.49 49.64 99.22 57.11
#6 AP UTFESEREFNEITI
Table 6 Nutritional scores of essential amino acids in peanut kernels
FAO/WHO Egg protein
hTy RC, RCAA * +
Ile Leu Lys Met+Cys Phe+Tyr Thr Trp Val SRC AAS CS
RC 0.78 0.87 0.57 0.44 1.41 0.66 1.98 0.80
Pl 45.70 24.93 39.46
RCAA 0.83 0.93 0.61 0.47 1.51 0.70 2.11 0.85
RC 0.81 0.88 0.65 0.43 1.41 0.67 2.19 0.80
P2 42.30 24.29 37.58
RCAA 0.83 0.90 0.66 0.44 1.44 0.68 2.24 0.82
R X X . . 1.41 K 2.2 X
P3 C 0.80 0.87 0.63 0.50 0.66 0 0.80 42.93 28.29 43.67
RCAA 0.81 0.88 0.64 0.51 1.44 0.67 2.23 0.81
Ri .82 . .64 4 1.42 K 2.2 .82
P4 C 0.8 0.88 0.6 0.47 0.68 7 0.8 4161 26.66 40.66
RCAA 0.82 0.88 0.64 0.47 1.42 0.68 2.27 0.82
RC 0.85 0.93 0.68 0.49 1.46 0.68 2.29 0.80
P5 42.58 27.74 41.10
RCAA 0.83 091 0.67 0.48 1.43 0.66 2.24 0.78

TE: *FORH— IR Z LR I Met+Cys.,

{7 #J RC. RCAA. SRC., AAS Fil CS HJPF4rUnk 6
7%, FAZH SRC N 41.61~45.70, ¥E4rF i - Pl,
KA~ P4, Leu. Val, Ile, Thr, Lys. Met+Cys [
RCAEX/NT 1, I AR, Sy Bl 2 L R,
Trp. Phe+Tyr i RC BT 1, FomAHX b 3 SR
1= AAS. CS 435N 24.29~28.29. 37.58~43.67, PF
Gy Ex i SN P3, S AIRAY AN P2, Met+Cys 55—
Rl 2 e R . AR A 1 0T Bb vk, IS Met+
Cys FHXT ) A4 441252 8E Phe+Tyr AHXTH= AU
ERCT SEERs L, RS LA R A A R
3 4Hig

I NY/T 1067-2006 & FHE AR ER &, #ibi
feAE | B U NRERIEAE L AR /IR A L SCELTARAE
AL PRI AR SR 5 s TR b AR R R R
PR Sk 29.88~33.18 g/100 g, iAE|—Z & e
e AEAEER BT BS54, NIRlAEAE WAl eE
T 28 FE MR L0 ARARE A5 5, 0T 2 R TR 2H Rl AN FA 47,
R E T S E WS YR E .

Sk
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