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COMPOSITION OF AMINO ACID IN STORAGE PROTEINS
AND CHANGES IN 17.5 kDa POLYPEPTIDE SYNTHESIS
DURING PEANUT SEED DEVELOPMENT
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Abstract: Three major components of salt-soluble proteins in peanut seeds were roughly
purified on Sephadex G-100 gel filtration. Five purified polypeptides, 60.5, 41, 38.5, 18
and 17.5 kDa polypeptides, were harvested with high purity and productivity. Amino acid
composition of the three major components (arachin, conarachin I and conarachin II) and
the five purified polypeptides were analyzed. It was shown that 17 amino acids, including
7 essential amino acids, were detectable. The contents of asparatic acid, glutamic acid and
arginine were high, whereas methionine and cysteine were extremely low. The methionine
levels of three major components in methionine-rich cultivar Shanyou 523 were obviously
higher than those in cultivar Haihua 1. The methionine level of conarachin II in three
major components was the highest in the two cultivars. Results showed that highest
methionine in 17.5 kDa polypeptide was observed in the five purified polypeptides. Western
blot showed synthetic changes in 17.5 kDa polypeptide during development of peanut seeds.
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HERTEAGER, &6 18MHEAER, EANZYHEEAMYESRE. BFRERES
REHEEMTFEAASAANEERE" Y. CAN—EHREURARGHEERHRTFHEALR
ERMABFEEATER, MASHEARUASNEHEERSBOARAZERC, Y
Ut EEA S ARRIKEN 46 MR TEORBITHRIKON, RAEEIREARE
PRARKR, MHAFRBEARARLENH FEERSERETEER. B4, FxXiE4E
MrEMESZRTARMHEATRRERSENSTAMLE, XX FEEEATHE
FREAREANHAAREERSTBEMARNTRBERZ! Y HREERTEEES
WERAREHEERSE, HEAAEFRERED, HHEFRERES SRME, g
RHEBEFRAEAEENE L.

ARG THRRAREQRERAEEMFEARETEASMEERAM: dbB3H PR
HARMAR — WM 23 M TEREAN S HEEZRK, SN TENWEERAR; *f17.5 kDa
ZHRERET LB E BMEHLTTHR.

1 AR

#¥t  JE4 (Arachis hypogaea L.) @Fpilih 523, 1997 4E, 1998 &R T | R4 KL
FH BB EA,. FHREICRREA LKXE (DAP, days after pegging) . 7E#E i ] R
W, PEREF-BWIER. B | BhHLREEETRR,

FREAMERRMSEN. S8 Yamada &P HEREBRBFUBEANEERES.
FEIEERRED T MAEEAEIRE S I WHI4, 3% Mosse fll Pernollet!' 9 5 s34, LI L 3 FEH
Hor £ 3¢ Sephadex G-100 ¥14ifk, WHEE AWK, PEG-1000 4. DG & Bk B
1.

SDS- BRGRMEREREX SR FEAEwS" ke & SDS-PAGE AL 4 nh
RAEWTREEK, SEBRER 12.5%; WHEK 4%. HREBRKEU 0.25% % D R-250 3§
i, % LBRBMEZEERER. HMEEQ(LEWERANEYHERAT) S TEBE Y 14.4—
97.4 kDa # 6 Fh % K.

SDS-PAGE 2 BHMmMIE  #l& M SDS-PAGE H kA EHEH 115 mmx 140 mmx 3 mm,
SR 6% — 18% ELERFBBEER. MEERN 10-20 mg. K5 R bk 5 5
e, BEEATIT, RABHEP, BEKEREEKEXKEUTHRERSL, LEBRMA 4 £
FRKATEE 20 C KBER, BORKERE, SR4LNEK.

H|EBRARNE  RABKEEY. BTRAESQEROENR, EHEEAKS B
TTRIE,

Western Blot 347 M J. EMGE RS EMIT, SDS-PAGE fr EHES 9 Mosse
M Pernollet™ Yy J5 B R B AL IE A BRE B3 TUMH 5, 4d0 17.5 kDa £ K — itk b A ik 5
Hl &, ERE I ES % G- BR T EAYB (R XEAEY TEAERAT, TEKEN
1:1000) , BERRJEYH TMB. H,0,.

EAREBMNE %8 Bradford™ Hrsk, A4MBEEA(XRXEZAEYTEERL
a]) YEpR et £2.
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HEBHABSF AR, WHS23PHREFHEEANTRERIEN 1461 mg g' BE
B, MEE1STHRBEANTRERSEN 1124 mg g' EHR, WENFHRERSELS
ZHE 29.9%.

SHEBENBBEEFHBEANI AN FTEASNEERARSTEREN (XD, EEM
W3 NEEHS D, RLER. HER. 78R, 4R MER. RRER. RER. FXRE
B, HMER. HER MERTEETA, HPRLER, FERNEERSEES, =&k
BEM45%. RXEREAFELMHMFE—RHFOEN NI, SEEMEE. XPHTHFERHR
HBAKEHEMR, AENMASPEABER, FEERBESINNTFRERESEREN, FHEER
BEATKRZ, HBAEREOEMS EWWMS23 PHEERERITHPRERSERELERERK
2.63 1%, RFEEAREAIMN 18545, WA 1 SHAAARNAE, RAERHEHAIVTPFRER
7K B B AR T Il 523 Bk

®1 M EESMEREASASNAEBRAMMT (AL mg g AER)

Table 1 Amino acid (mg g') composition of 3 major components in peanut seeds of two cultivars

BELS
Haihua 1

EERER HEEREQ]

HER i 523
Amino Shanyou 523

a6 s BBAREAD HEARED I

HAEERER 11

Arachin Conarachin I Conarachin II Arachin Conarachin I Conarachin I
Asp 133.35 126.82 138.27 131.48 129.13 137.34
Thr* 26.27 32.57 21.71 25.53 25.61 24.96
Ser 33.79 33.52 41.20 37.01 31.73 38.39
Glu 208.52 183.70 283.80 210.58 217.55 213.85
Gly 58.32 51.76 33.67 39.31 46.92 59.64
Ala 48.53 53.52 21.07 46.47 41.70 43.97
Val* 55.22 67.43 52.81 55.02 49.81
Cys 2.60 8.69
Met* 9.72 13.88 25.64 5.71 9.15
He* 42.27 49.28 29.43 42.20 46.92 37.69
Leu* 73.38 80.96 68.51 74.97 67.27 66.03
Tyr 47.85 42.08 7.71 45.92 13.66 36.85
Phe* 64.96 69.06 25.47 69.29 56.82 25.38
Lys* 25.78 42.45 29.25 25.33 60.48 38.17
His 18.52 19.26 12.64 24.02 29.16 25.57
Arg 108.55 90.63 158.52 126.44 133.09 138.72
Pro 49.88 44.59 33.14 4597 44.82 43.80

DA & i vk 45 & s K BE B xS 464 (i 523) iR H 3 M ERANHERED, HIEAERR
EO I #—S0BEIENH—LHREE, H 60.5 kDa WERMELERED I AKX

* Vo @I AR Essential amino acid

2.2 5Hal R S ERREM
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WE, 41. 38.5 kDa BHEARESWARERE, 17.5 kDa NEMEERER II. X 5 FERK
it b RGALSS BRI B4 (SDS-PAGE RAE—%#) (K 1).

1 2
97.4 emew
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20.1 s

144 w

B 1 5 Fhaifk Bk SDS-PAGE 44
Fig. 1 SDS-PAGE of five purified polypeptides in peanut seeds

| WRBER, LR S0 g 974 kDa (RBMILH B). 66.2 kDa
(4 HWEE ). 43 kDa (RMZIEA ). 31 kDa (FKMAETM ).
201 kDa (BEEHEMMHA). 144 kDa (B EHRBE W),
2. 60.5 kDa £ 8k, 80 ng; 3. 41 kDa £k, 80 ug; 4. 385 kDa
£Bk, 50 pg; S. 18 kDa &k, 30 pg; 6. 175 kDa &k, 30 ug.
1. Protein markers (50 pg): 97.4 kDa (Rabbit phosphorylase B),
66.2 kDa (Bovine serum albumin), 43 kDa (Rabbit actin), 31 kDa
(Bovine carbonic anhydrase), 20.1 kDa (T Typsin inhibitor), 14.4 kDa
(Lysozyme, Egg white); 2. 60.5kDa polypeptide (80 1g); 3. 41 kDa
polypeptide (80 1g); 4. 38.5kDa polypeptide (50 #g); 5. 18 kDa
polypeptide (30 ug); 6. 17.5 kDa polypeptide (30 £g).

ARXFEARREETHEAN 3 P EEAN—8, XSHEKNRLER. FAR FRR
REM. SER. FEAR. RER EREAR. BREAR. KER RERTENARELE
e HEXLER AERMEERECMNREIBOAREER, =HIMTELREN 45%
HEER, X5 MBIk 7 MOEEER (AERKIA) &, BT PRABRKTRES, R
4 6 MUEERMHBABEHRAEREAFN AR (K2 . EX SIERFTRERE

22 5N 523 BME A S KN NEREMS T (R mg ¢ BER)

Table 2 Amino acid (mg g”) composition of five purified polypeptides
in peanut seeds of cultivar Shanyou 523

AER

‘ . 60.5 kDa 41 kDa 38.5 kDa 18 kDa 17.5 kDa
Amino acid
Asp 116.49 111.55 116.79 153.71 120.48
Thr* 33.36 23.27 30.50 30.01 27.42
Ser 38.32 35.82 33.77 41.23 39.59
Glu 196.58 173.37 219.59 129.96 184.27
Gly 76.23 169.05 72.55 62.59 121.60
Ala 50.44 41.07 50.08 62.20 40.02
Val* 48.72 53.98 45.83 69.39 55.63
Cys 8.53 5.56 7.66 9.77 9.63
Met* 12.55 11.49 9.84 8.67 16.98
Ile* 40.96 41.50 36.74 48.45 43.58
Leu* 64.95 56.28 64.19 90.55 58.49
Tyr 40.65 14.99 41.98 52.52 17.16
Phe* 60.51 53.48 60.15 54.06 48.58
Lys* 32.18 4295 26.92 38.59 44.49
His 13.31 6.42 12.01 17.92 11.59
Arg 122.46 110.14 132.41 81.29 112.48
Pro 43.71 49.01 46.57 49.06 47.91

* )2 XM Fssential amino acid
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fpigx, He17.5 kDa EHE SRR, FEMEMKFHESE, {H17.5 kDa Sk (HEEERE
AIH—ANEEZR) WRREBRATFHETHEEREAD I FRERNEKF. HFHEERE
BHI1#605 kDa ZHPHEMRSELERE, MALEREAMN 41, 38.5 kDa BER P HRAMK
BT HEARES I AEEERESD 1T B P RERKF.

23 RAEZEDEEERFTANNRER 17.5 kDa SRAERTL

HAERTFLAELIBRPFEEEREATIN S
BatrEW, XFEM (2025 DAPHI) #£4E
P FAEAEARERD I HERKEHRMK, 25 DAP
WHERUHN 0.95 mg g' BAEH; T 25 DAP
DEHEERERT, 7£ 30 DAP MR &
2.75 mg g’ BiAEH, KB R EEH (70 DAP)ST%;
BAREDH (30 DAP) IGHEERERAQ II
MERERFIBE, B 45 DAPUIEXH
BHRm(E2), FEHAH—HERFEIRR
a8,

5z 0p, AEIBRPHEEREG IS
AR EK— 17.5 kDa £ k& A Western blot
SR (B 3), 30 DAP LRI EER T
g, JLERWAR 17.5 kDa £k, 30 DAP X

HELEREN NSE

Conarchin II (mg g defatted meal)

6rp

5k

o

30 25 30 35 40 45 50 55 60 65 70
KEWE Days after pegging
B2 ARAEZENEMHTFAEEREA I HERTHL

Fig. 2 Synthetic change in conarachin II during
development of peanut seeds

B, WEKRFHBAXERRE, FEAXHPEETERHAT 17.5 kDa ZRFABMAILER, 35 DAP
HERLBRE(75-80 DAP), RELFMTREHWEIEENY, Western blot 43473 17.5 kDa

ERELIBPRES K.

RERDAP)

25 30 35 40 45

50 55 60 65

b—mA.‘WM."“wwwm

B3 EMTFAREFHBE4ELERES LPH 17.5 kDa £ KM AR Eh
Fig. 3 Synthesis of 17.5 kDa polypeptide in conarachin II during

peanut seed development

FARAXENEMEEEREALS I M LEER Loading amount of
conarachin II at different days after pegging (DAP) is indicated as
follows: 25 DAP: 80 ng; 30 DAP: 80 ug; 35 DAP: 80 ug; 40 DAP:
50 pg; 45DAP: 50 ug; 50 DAP: 30 ug; 55 DAP: 30 ug; 60 DAP:

30 #g; 65 DAP: 30 ug.
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EFRMNNENANABEA (A FEARSEE30% U L) EAMKM#ETTHFERRA
BAFMERRSENE, SR5RESHIARE -3, HATREBIWM 523(HF R
SRR ) MEE 15 (KPP RERMMER) #TEERARTR, ForB4ALRFRHEE
REH.

M SPB3HTFHEEATHIRERSELEL 1 SEHL, BEHEMTEOMPREARD
RE=. difbagihm 523 A | STFHEANIANEZEAS LT REAREE & (il
53)SARAENESKMEERARY, RLER. HER. #ER. WER. S8R »R
R, ZER. XHNEAR. BER. HEAR. BERETEETA, XEEERRTFER, B
FEHEEOMSTEASRESRNEALEWAS, MERSERVENEEERNL. B
BREATHEEANESAS T, BEREARIOEE THOTEERYEBI G RAGME. W
SBIBASMTRERSBEVEEETEL | SHMRASVWEREARSE, CHWUARELR
HEEBNHTFHEEARSEN T EERYEAELERED. FHEEARED I MEEERERS
M9, XFHAREARARKEAES, PRERTEELERED, HEEREQ ITMI
KRB ERE, FELERE OYREATFHREAPHEIERFMEARYAS. X5 Basha
PO WEH/ND FHEERES NOSER) REEFTHIFRERETNERENER -2
xR, WM S23EHEAEREEIIN 175 kDa 2N P RERSERE, HELEREAI
# 60.5 kDa ZKFRMEMSRKZ, MAEREEN 41, 385 kDa EEMNFHREARKFUUE
RTFRIHE, WM S FHAMNFREAKRSTEEFREHANS KW EERARIIREN.
Wi 523 FEEAERBEANNPRERKFBETHRSERKRASOIRE (22 mg FRER g &
#ig), HEBFTH17.5 kDa ZRMFHREARAKT, EHESLLEEREANNE RSP, &F
ERRERKTFERNZSK (HERPRARNALELHT) .

Basha®® 38 T 84 b F R B B2 of F B A R (B4 2D BULA /N F MRP) XU B 3K iE #
k., BHERIRETERNET RS, HEREAN 4 N FEEERMEEERER T8 60.5 kDa
TR AV (20 DAP) MFHEN, ZXAFRMASEVENN. AWRPHEERHT X
Fid B A RES I NERMENH, KFRM(20-25 DAPH)) BEERM FHEIHEIEAEER
EA I SRBKFRIE, HEAESM17.5 kDa LK. 30 DAPHWEEAEREL I SEA KIEE
MIRE, 17.5 kDa £k 35 DAP WA FiAH A, HEBEHR, B 17.5 kDa MR RERE
HEHFARMER., ZEANPREERBRETAERBEAMNINEETEMFELERELDT
60.5 kDa WEM &K, ELTHMEHESKREXRT LB P REARFZ E LR o B A & i E
RERME, TMEEEFH(30 DAP) RGN, HFF-—EH#TEEENEEEREQ TS
R, FHE 45 DAP S8 M. Western blot 4M4r 8 17.5 kDa £ BB & B 5 EE R
ZEE A R—3.

S TH:
(11 2, #LE, BXH. FRSHELRTFEARNBREXST 0] #HPER, 1998, 40(6):534—541.
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