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Determination of the seed protein content on
buckwheat by means of the dye method

GUO Yu-Zhen, CHEN Qing-Fu*

( Institute of Plant Genetics and Breeding, School of Biological Technology and
Engineering , Guizhou Normal University, Guiyang 550001, China )

Abstract: Coomassie brilliant blue(CBB) G250 was used to determine the seed protein content of 25 common buck-
wheat accessions and 20 tartary buckwheat accessions, The results showed that the best conditions to determine the
seed protein content of buckwheat with the dye combination method in this study were:15 °C 50 min and the dye con-
centration 0. 06 mg/mL. Under these conditions,there are much significant linear regression and correlation between
the dye combination amount and the protein content. The regression equations of the cultivated common buckwheat
and tartary buckwheat are y=15. 364x-+3. 865 and y=10. 769x+6. 287, respectively. There are much significant
difference between the two equations,indicating that they fit to be used for calculation of the seed protein content on
the cultivated common buckwheat and tartary buckwheat, respectively.
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BH 14, 32%, BFE T H K 13. 15%; X & 4 %
AODMFEEARSEMRRAMFNEFH T
EASEBTIEAHR9.38%~12.83% 1 9. 27%~
12.42% B EXR KRGS RARAEY W EABEHFE
NEEBRARESHE.MILERE, E5F 2 HE (Radovic
%,1999;Rout %,1999), WM, FEETEENE
B EERMEL R GIVERF, 2000, BARXSE,
1998; 3 K&, 1995) , # ¥ A, B N\ KB FFF & MR
R & (U, 1999; K K45 ,2005)
BMEREXTHREEARSBEHRTEN
B Z2BNYRERE (BIEES, 2004; X L4 %,
1997) FAXN4E IR 2 (R 4B E %, 2004), HILKERE
LR IR EE AP TE R BUE R RAE BB S 58, T gent

GEEEN MU EEARNT R, AFZHEHN
HEREFHE - FTHRYERD> . FERFESF, EX
Bk BZREFR. BAE 70 £, Parial % (19700 %
A¥epgasxt/hEEARM Lys B&BH#ETH
R, EEBFAVORARMEBL GXHNEEH
BEE#TMNHEHR. HENEE%MERAREAR
F, IS ERTREA—-CE£R. AL OHEERE
ERERAEER WERE.HE LASHEE2 L
B EEST, T RLSR S EAHRBUFEE R
MR SRR AR, SRR, R
HEANSEARSTE LAMEEE, UER LN E
FEMTFEASBEFEREAAROBRI Y %, HF
EFMTNEFENTEARSBREFHFE.

R1 HFXBEH
Table 1 Common buckwheat accessions
b R E ama%
R rRe * i Dye method Kjeldahl method 9-y
Accession Symbol Origin R ELR(x) PHEBHESRG.%) EBEARSERG,.%) WD
Dye combination amount  Expected protein content  Protein content

ES2004010102 Eo01l B X 0.438 10. 59 9.51 1.08
ES2004060102 E02 5 0.462 10. 96 10. 54 0.42
ES2004092802 E03 M X 0. 480 11. 24 11.64 -0.4
ES2003040101 E04 BHEE 0.521 11.87 12. 35 -0.48
ES2004010104 E05 b:lubi e 0. 542 12.19 12.22 -0.03
ES2005061601 E06 i &iii) 0. 550 12. 32 12. 46 -0.14
ES2005012303 E07 Gl 0. 565 12.55 12. 88 -0. 33
ES2003110101 E08 B 0.570 12. 62 12.28 0. 34
ES2005061604 E09 gl 0.588 12.90 12. 56 0. 34
ES2004081105 Elo =M 0.590 12.93 13.14 -0.21
ES2004123001 EnNl BMET 0.609 13.22 13. 00 0.22
ES2004010108 E12 BN ey 0. 609 13.22 13.11 0.11
ES2004102902 E13 b-0a E o] 0.636 13.64 13.42 0.22
ES2005012310 El4 M 0.670 14. 16 13.42 0.74
ES2005012311 El5 M 0.676 14.25 13. 89 0. 36
ES2005012302 El6 B 0. 693 14.51 14.17 0.34
ES2005032301 E17 =M 0.695 14.54 15. 64 -1.10
ES2004093002 E18 RHAEE 0.717 14, 88 15. 33 -0. 45
ES2004093003 E19 B 0.783 15. 90 16. 04 -0.14
ES2004062005 E20 M 1.027 19. 64 18.71 0.93
ES2005012318 E21 5 0. 602 13.11 15. 02 -1.91
ES2005012315 E22 B 0. 618 13.36 12.75 0.61
ES2005061605 E23 &) 0.629 13.53 12.95 0.58
ES2004062003 E24 B 0.770 15.70 17.04 -1.34
ES2004102901 E25 i 0. 629 13.53 13.27 0.26

L AR AR

1.1 sE3at ¥ Rk
FEVLERM FEOR & BE MR FHRIEMHE
25 17 \EFF 20 B (3R 1.2) . B A bl i 570 Vi v

REEYRAR G TR EGHYREET TR
. ORI G250 IR MEH . X LHHBK
BE DRI 0.06 g,/ 85% BEER 100 mL.95% Z
BESO mL,BOEERKTLEFE BEAE 1000
mL, ¥ E X 0. 06 mg/mL M% LHREIHRBE . K
PRI 7 ¥E BO W BE 43 B2 0. 02,0, 1 mg/mL B3
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AR . EENEHE.
1.2 LW H* L2.2 ik#HHen 2 B 25 HRIFTFFEM 20 4

1.2.1 B ZFE£409KT HBILBAANEAR
EERBARMHFERAHMEFEMN (R I E
MR 0.5 g FETHER, R - WHERISE,
HERFRE(0.02 ), FIRGEFB P HERFEER 150
r/min, $eBHEF K 40 mL, 7R R R % AT (20,50,
80,110 min) YR (15.30.45 C) . ZE BB KK E
(0.02,0. 06,0, 1 mg/mL) 43 5, % & 4 min, F
755B B AT R AF 6 EE T 595 nm 418 T
REEBEOREAERBE SR (ODHEE), R
BAEST R, TR, F R B BENNEFEREAR

RILHFEORIHRIA 1.0 g, B BHR T I
B, —HO.2 DRI KEAENWEEARSE, W
EFES R (2002) 5 5 —4 (0. 02 g)HIA 50
mL ELMZEBRR X L REERGLE, WE
OD %, B4 E ),

L2.3 ®ESMAZE I @ )T HFA R SPSSIL 2
SEit BT 4 BIRT 25 4 EHSFERE A RN 20 1 ESEAE
MEE DRSS ERBN ODEZE (O K
Fl—#tARRENENHTFEARSE (D #T
— T [ 5 540 2 47 , 4047 O B LA S (2003)

2 BEHFRTHRHIH
Table 2 Tartary buckwheat accessions
Qepl g5 a AEREHE
i RE P Dye method Kjeldahl method 9y
Accession Symbol Origin Yol EE AR (0 PHEBEHRAERG. % EAKRSEGY,%) (d, %)
Dye combination amount  Expected protein content  Protein content

TA2004060102 Tol B BT 0. 358 10. 14 9.73 0.41
TAZ2003100101 T02 BMRT 0. 367 10. 24 10.75 -0.51
TA2004041508 TO3 VWil RN 0.394 10. 53 10. 20 0.33
TAZ2003120101 TO04 ] 0. 408 10. 68 11.10 -0. 42
TA1997060102 TO5 #H 0.427 10. 89 11.41 -0. 52
TA2004102902 TO6 WrERK 0.557 11. 21 11.73 -0.52
TA2004041501 TO7 SN BT 0. 470 11.35 11.84 -0. 49
TA2004091701 To8 BN B 0. 498 11.65 11.54 0.11
TA2004102901 TO09 HH BT 0.526 11. 95 12.19 -0. 24
TA2004041502 T10 Lk i 0.520 11. 89 11.63 0.26
TA2004081101 T11 HAW iy I 0. 947 16. 49 17. 45 -0. 96
TA2004081103 T12 BMBH 0. 850 15. 66 16. 39 -0.73
TA1999111501 T13 #=MN 0.735 14. 20 14. 39 -0. 19
TA2005012302 T14 #M 0.783 14.72 13.53 0.19
TA2004041503 T15 ook Tl 0. 440 11,03 11. 38 -0.35
TA2005012304 T16 HM 0.464 11.28 11. 81 -0.53
TA2004030901 T17 iy 0. 689 13.71 13.12 0.59
TAZ2005012301 T18 #H 0. 652 13.31 11.72 1.59
TA2003100102 T19 F K 0.476 11. 41 10. 61 0. 80
TA2004041507 T20 HMNET 0.518 11. 87 12.01 -0.14

2 RN

2.1 BEMAEMNEHMESZEHZN

BELE R E04.E11,E14,E15.E16 #1 E25 <48
FrERF(E 3D, FERLRIR E K 0. 06 meg/mL, A AR E
(15,30,45 °C) Fi 7 8] 4% % & 18 (20, 50, 80, 110 min)
REFRS&AET W B DR B RN S BB
HZHLEBOSYIREARNBANEARGL SR YW
ZIE BRI R WM BEURSEA RS

BEEHEXAPREEHRBERAR 3.

MR IFES, A EMRENEREFERYFY
M, E—-EWRET.ELHREESEARS AR
FEFAS /N PR R E , 7ERT 20 min PR IEBEE—
HAFHEA EF BB, 20 min FRAMNERE.
BERT LRSS EE SELRAY, TLR
F RN R BE,7E 45 C A 20 min Py B8 BB 15 B
5,20 min LSRRGS S Y EERBE T RHS
GHE, BT AR B RO EEAR KT E .

MARKE R I o F , 7 R AT 18] B iR B 24T, U
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B ODHEZOESEAREE (W EMER L ZH K
MEME, HE rERXTEEER, WAL TBRAN
MEARNEEORSE, BENBRAELIE S
WY r HRAR B SLI S5, Bk % Bt 8] 50 min,
BE 15 C. EHFEHTHEEREZNRE.

2.2 RBRENRBEEEHRNT

ERBEEARER . ALBREFTEARSERK
Ry < A it 75 & # (E04, E11, El4, E15, ELS,
E25) #1 /S A4 # &% # (T08, T15, T10, T06, T12,
T1D) AR B % B 37 5% ¥ % Wk B (0. 02, 0. 06,
0.10 mg/mL)AL 3 F , #R % Bt (8] 50 min FIR B 15
CH#FFITR. HENSESENBHENESE

R FER IR O R & B INE X Rk (ORFE 4.5,
*3 HEMTFEARNEHMESGBRESEARSER(y)AMEAFXER

Table 3 Regression relation between the dye combination amount (x) by means of
the dye method and protein content(y) by the Kjeldahl method

T ¢ #1 ¥ Accession Eo04 Ell E25 El4 El5 El6 Ty
o (min) y 12.35  13.00 13,27 13,42 13.89 14.17 value
15 20 x1 0.466  0.485  0.524  0.534  0.576  0.652  0.943" "
15 50 X2 0.465  0.516  0.550  0.572  0.611  0.705  0.964**
15 80 x3 0.495  0.541  0.577  0.585  0.633  0.735  0.949°°
15 110 xd 0.524 0,573 0.610  0.627  0.654  0.767  0.944* "
30 20 x5 0.427  0.486  0.512  0.539  0.538  0.629  0.950*°
30 50 x6 0.478  0.488  0.510  0.547 0,575  0.587  0.950**
30 80 X7 0.506  0.525  0.526  0.566  0.611  0.626  0.941"
30 110 x8 0.527  0.534  0.545  0.570  0.614  0.629 0,935 "
45 20 X9 0.439  0.457  0.565  0.572 0,584  0.656  0.934**
45 50 x10 0.463  0.480  0.556  0.565  0.586  0.637  0.954**
45 80 x11 0.485  0.493  0.557  0.574  0.596  0.654  0,947°°
45 110 x12 0.489 0,494  0.554  0.560  0.590  0.651  0,953*"
B CRFREOVLIIKFLERKEE .S RBE  AZERAEBE., TH.
Notes: * * represents significance at 0. 01 level. There are no significances among ry,value by T test. The same below.
F4 HEMRMFEARLMESR)EHMFEARSR(Y)ANEAXE
Table 4 Regression relation between the dye combination amount(x)by means of the
dye method and protein content(y)of common buckwheat by the Kjeldahl method
WE FHFEH4# Accession E04 Ell E25 El4 El5 E16 .
Concentration ind
(mg/mL) y 12.35 13.00 13. 27 13.42 13.89 14.17 value
0.02 x1 0. 262 0. 365 0.371 0. 376 0.410 0.485 0.965* *
0.06 x2 0.521 0. 609 0.629 0. 670 0.676 0.693 0.957**
0.10 x3 0. 655 0.699 0.701 0.782 0.794 0.831 0.946* *
R5 SHFEMFEARLULSBR(NSEMTFEARSE(Y)AMEIRXE
Table 5 Regression relation between the dye combination amount(x)by means of the
dye method and protein content(y)of tartary buckwheat by the Kjeldahl method
wE HFEM# Accession To08 T15 T10 To6 Ti12 Ti11
Concentration Txy
(mg/mL) y 10.53 11.38 11.63 11.73 16. 39 17.45 value
0.02 x1 0.177 0.180 0.194 0.199 0.299 0. 350 0.991~~*
0.06 x2 0.394 0. 440 0.520 0. 557 0. 850 0.947 0.994* *
0.10 x3 0. 456 0.516 0.565 0.576 0. 864 1.081 0.984* *

MEASHEN, BB EFBAKETE
MEERSRMOE S WEBR, SEARNES
ERZ,ODEEBRK., EEWERAET LS
EOSEOREEWAINMRAL v, BEHT

BEEKF. MEZ K, & rEAZRFEE,
B, LR RBEEREAS LR KA T

DATHZMTEORSBOWE. HHERT

FF o KM EH5F ro BB F R IR BE 0. 06 mg/mL
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TR AL MR B, L T R A R AR ES
. BHARBTREFRY A E 50 min JRE 15 C,
FOE BB WA ER 0. 06 mg/mL fEH B
GhphE:E: L
2LIRPLEEENRHHREFENFEALRHES
Bx)SHRZUFHEERSR (y) BHBEXSH
IR ATE] 50 min, /B 15 C, L HBIKE R
BHYWRER 0. 06 mg/mL KM4T, HE DR EH Y

y (%)
20

18 |
16 |
14 [
2 |

10 . . " -
803 0.5 0.7 0.9 1. 1x

y=15. 364x+3. 865

EQORSR (y)

BIEWBEHRE 25 HRIFIHFFM 20 HRIFEFHFR
TR AR RFEMAER B KERENE
MEARBASE, ERAE 1K 2. 25 404H
HIEMEFHRB LS BB L ODHE OME
—#HERNEARESRENEREXE, B HEH
FRME D, A#TEAFEMTMERRAENE
EUHBBCGE 6.7,
RIZUFH, EEHERBBRSEARES

y=10. 769x+6. 287

16 } y
12 [ b
m—

402 0.4 0.6 0.8 1.0 1.2 x

EARODEE (X0
B1 #MFEAEFHTESRODEZCOMBARSEWRAN—-THEFB2HELE

Fig.1 Simple linear regression equations and linear figures of common buckwheat and tartary buckwheat

a. #it 3% (common buckwheat) ; b. ¥ £ (tartary buckwheat) ,

Ro6 MEMEF—TERSENFTESH
Table 6 Variance analysis on the linear regression on

common buckwheat and tartary buckwheat

%7 BRKH LD GmE o7 Fg
Species Source df F value
squares squares

#F Common [8] 13 81.83 1 81.83 162.77**
buckwheat RE 11.56 23 0.50

B 93. 39 24
#5% Tartary EE 63,01 1 63.01 137.35"*
buckwheat R 8.26 18 0. 46

B 71.27 19

FHEBHODEHEMEARTERRE EWEM
X, EREARSCEMR, RN EMIE,ODH
EMA. WSR3 5 FE R EE 7 2
(B 14804 . 9=15. 364x -+ 3. 865 F1 9=10. 769x
+6. 287, ML AR FE r=0.936 F r=0, 940, %
BHFROFEMFAEEHRENBEEERE (R
S.OMEBREEKE, PELE DB EPHES
ESIRERETUBHNEREREENERERX
R, HMHXEBREF.
MEHFEMEFHN—TEEFRITEBENFE
MFEARSRESIRERAENANEARSEE
ENHEEATEEERLE, =dg/Sy =0, 0008/

0. 1388=0.006<Tty o =2. 064, |ty |=1dr/S;| =|—
0.016/0.1493| =0. 107<to.0s = 2. 093, . B F 1, [A]
HAFEMBNFEEARSESEREARESERZ
HEFARE  TURAZEHRELESEEERE
ZRNYIRERAENEEAREE.

£7 HENEF-TEASENERAZYNEEHQE

Table 7 Significant test of regression coefficient on

common buckwheat and tartary buckwheat

S B T test
Species df a b
#7% Common buckwheat 23 5.03%* 12.76* *
Fr# Tartary buckwheat 18 11,88** 11.72++*

2.4 BEMFENBIEEFN—TEEFENILE
SRR —TE I FRE g=15. 364x+

3.865 MIRIBHFHM—TEHEF & 9=10. 769x+

6. 287 HAT LR AT, BB —HREFEZ M E

MS, _ 0.50
REEH. F= M—S_ZZ 6‘%: 1. 09 <TFus,18,0.00 =

3.2, TR E AR — LM REF £, WEIH Y

(n, —2)MS, + (0, ~2)MS,
A SR E AR B

b #HTRE, HHE df=n —241n,—2=25—2+4+20

MS, =



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

6 BEZE. RRSEARNEFEZMNTERRSENMR 957

1 1
SS., "ss..
17 272
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3 ik

AEXEERRAE DY RE G250 ARH, &6
Z2HMPIIRERAEMBEFEZED RS BHTH
FL M EMPE RS G EN—EERET T
Wro &REREAMEEHTRHESEESES
B IR ER AR TEAR B 3 09 A8 e, 7T LA SR I 2 b
FEARSE, MBRRALRESEENEFEMN
FEARSEMBENEER, ZHRELKGRED.,
EHEBEAVORAREBL GEXNEEHE
B AR BE R 2545 C BN 1.5 h,
Yl 0. 04 B EBRELG . HER RSB
GEREMREENBREAEEFESIRERENER
MEEHESBEFERTFHAMEIE, ZFRER
Skt

BT KRR IBHF T TR S S ENEY
ODEHESHF —MEFWEBNELRSTERYELE
B4R IEAR &0, 3L 181 3 07 22 40 07 ) U R 40 &
WA BEKE, BRFHMFAREERFE
NG ICY = p s s =S Wi g s A I
Bl ¥k REHERE, 5 FE S MFEMEFEN
EHRSENE. SBEREMNTREANEHFEZEH
RER,HEREARKR(RGRAREAFE
MEBMHRTEREERE L.

HEMNEHRERTTUEH, A RPHE ST
P CBB G250 Ayukiad , AN ER RS & SHLIK
EFREZRMAEE—-EMIRE., NALZREREMT
BOAWE  THEERAR. (DRMETEESEHR
PR R ER B EEEAR My ERAERR
EHEE. ATEMEARFHBERMNTEELR
ERNEEAR B E DM ERELBESERT
ARIBEHREWEN SF —EMRE. (BEIHE
595 nm R EHHMETNMSHEEEEHRM
B AMRERESRIHENE - SBEQ RS
EM—ERTET R, BRPERHNEENEAR
EEBWO, e S RRIK. 1 E SR F (Par-
ial %,1970) , R L S EENMEEOREERS T
12% B RE AT, RELE MR ZB R . A HAAHED

—2=41,1, = (b, —by)/ [MS.( ) =

PR G20 P MEHEMNEHREERR
LB TESE —ERE. W TRIFEFEN L
RIAVE, B Tt — 5 Mo At

it AR PIMAERFEIBARE LEF
RERFE RELETRET HSZH, TMPERF
AUBALEIRFEHAYEIFETRALETEF
HE LW KAE FRB ARR ZEZRLTTR
Vs de E

S0k -

HEE. 2003, ALt EIMLL LR RS EE R 145162

MUk, 1994, hEFEIM] bR ER LS R 97-104

WEME. 2002, AP EESATFEYFLRBEAEEM]. &
B R 2526

Chen QF (R K &). 1999. A study of resources of Fagopyrum
(Polygonaceae) native to China(t HFFE R EHF ) [J]. Bor J
Linnean Society ,130.53—64

Chen QF(BRFEE). 2001. Karyotype analysis of five Fagopyrum
species native to China (A4~ EFE#H W ER SO I
Guihaia( [ FEHY) ,21(2) :107—110

Chen QF(BRIRE) ,SLK Hsam, FJ Zeller. 2004. A study of cytol-
ogy, isozyme and interspecific hybridization on the big-achene
group of buckwheat species(Fagopyrum, Polygonaceae) (Ff £ /B
KEAFERHNARY FIHEEREAZETHROI] Cop
Science,44:1 511—1 518

Hui RH(EF# 4, Hou DY(E& &), Li XC(EFE ), et al.
2004. Determination of protein content in Fagopyrum(Fr % &
BHRESBNMTI]. Food Sci (R FHFH),25(10):230—
232

Jia DY(BI4 3, Geng L(BKZE) , Yao K(BkFF). 1998. Extraction
and quality analysis of extracted flavonoids(rutin) from the stems
and shells of Fagopyrum tataricum (FEFHFEZERFE D EEEL
EYETYREBREEEEIJ]. Food Sci (BFRFHE),19(9) .
47—48

Jiang YM(ZE ), Zhu ZM( IEK). 1994. Determination of
the content of wheat protein with dye combination method( i/ FJ
RMESRMENEZBEARSENHROUL J Zrengzhou
Grain Coll RN IR Fr 2 BE 23R ,15(2) :13—20

Liu DS(X & 4), Xu RYHREH) , Wang QQUEF F). 1997,
Analysis of protein content and amino acid composition in buck-
wheat(FETEHRTBEHEERARNAHHIOU]
Crop Genet Res (YEMI 5L FP %I . (2):26—28

Liu LW EEE) » Tao J(Hg{) ,Bi L(¥ & ). 2004, Quantitative
analysis of buckwheat protein with Biuret method (XX 45 J% &= 1
EFEEZEBRU] Food Sci (R FHFHE),25(10) :258—261

Mi HWCk £ 4F), Yang XQ(4F B3 ). 2005, Advances in buck-
wheat protein(F £ B H WP RHB)J]. Sci Tech Food In-
dustry (B 5 Tk #H4%),26(8) : 186 —189

Ohnishi O, Matsuoka Y, 1996. Search for the wild ancestor of
buckwheat[l. Taxonomy of Fagopyrum ( Polygonaceae) species
based on morphology,isozymes and cpDNA variability[ J]. Genes

(T ¥4 902 1 Continue on page 902 )


http://www.cqvip.com

902 T B MY

P 000 http://www.cqvip.com]

27 3%

BB —FEBVE. MEESRBET, XS
HENEESBRZE N FESEBER, HY A8
BERED TR, EEAMM. REMRE 002>,
SEMEERE T EANELERSE, LERE SOD

B, Y AR R OF, B BAS S B ILEA.
LB BB LIE R, ROTEN EXEEHF
HHEE RS THEAREANNRPEBRE,
£ SOD & ¥ T K, POD S EFH/E T B, Oz 1 H; O,

Es #MAEEEBERNWER
7 Fig. 5 Effects of Crf+on the growth of tobacco by tissue culture
SEREIERA R, SR B IR oL 1L, BB P
K,k MDA B iR, BARWMEESH
BEEK,

B30k

WX 1997, ZMEMANENAEZEFRAM LRI #
B3R ,17(6) :565—567

AR EHW. 2003 MYAEHEIRHRIM]. XX . BELF
H k4t .67—70,158—159,256—258,123—124,274—276

BlAE, kEMH. 1993, HEBELESBEMEIM]. RLERE
HAR H A 199 —205

Chen P(BEF) , Yu TY(L £ 3T),Chen HY(BRHE FH) , et al.
2002. Effects of Se on growth and some physiological char-
acteristics of rice seedling under Cd stress (i % &% i 38 F K
WYk REFABENE WD ], Guikaia(J"FHHEYD,
22(3).277—282

Giannopolitis C N, Ries S K. 1997. Superoxide dismutation

I . Occurrence in higher plants[J]. Plant Physiol ,53.:315

Kong XS(FL¥ ), Guo XP(B F#), Zhang MX(HK I H).
1999, Effect of cadmium stress on seedling growth and
physiology chemistry of maize(GHF AN EXR 4K R
BMAANWEWD[]). J Huazhong Agric Univ(dgp Rk K
43R ,18(2):111—113

Shi GY(CH#XE),Chen MM (BEAAIE). 2005. Effects of Crét
and Se on growth and some physiological of rice seedling($% .
WA HERMEHENEW [J]. Guikaia(J" T
#1),25(3) :281—284

Van Assche F,Clijsters H. 1990. Effects of metal on enzyme
activity in plants[J]. Plant Cell Environ,13:195—206

Xu QS ¥#)) , Shi GX (B B #7), Du KH(#E 7 1. 2002
Effects of Cr(VI) on physiological and ultrastrutural changes
in leaves of Ottelia alismoides(L. ) pers(FS 44815 e XK %
Mt sAEEE AR ARBREROER) [J]). Guikaia(]”
T 22(1):92—96

RN N

( F#% 957 T Continue from page 957 )
& Genetic Systems,71:383—390

Parial LC, Rooney LW. 1970. Use of dye-binding and biuret
techniques for estimating protein in Brown and Milled Rice
[J]. Cereal Chemistry,47(1) .38

Radovic RS, Maksimovic, Brkljacic MJ,et al. 1999. 2s albumin
from buckwheat(Fagopyrum esculentum)seeds[]]. J Agric
Food Chemistry ,47(4):1 467—1 470

Rout MK, Chrungoo NK. 1999. Lysine and methionine rich
basic subunit of buckwheat grain legumin:Some results of a
structural study{J]. Biochemistry & Molecular Biology In-
ternational ,47(6) :921—926

Sun YG(##ER]), Chai WF(Z&3r#8). 2000. Buckwheat and
its integrated use(FEE R K EEF ). Cerealand Food

Industry(RRE S & & Tk, (4).8—11

Tang YUEF) ,Zhao G(H4R). 1990. Pilot study of nutrient
quality on buckwheat character resources native to Sichuan
(I EFERARFEERLANTSHRII]. Buck-
wheat Newsletter (FFE ), (2):20—24

You Xin (Ft#). 1999. Eight kinds of health foods which
should be developed urgently (R EBRFF R AAKMRRE
&) [J]. Commercial Science and Technology Develop-
ment (B BHEFFR) (2):38

Zhang HZ (3k % E). 1995. Trace element and health in buck-
wheat (iEBHBEBTES®E)J]. Trace Element and
Health Research (BB TR SRBHR), (4) 42—43


http://www.cqvip.com

