a3 WM
20044 117

X 5 B %
SOYBEAN SCIENCE Nov. 2004

Vol.23 No. 4

KAXRESEERERRAT R
BEES A

a8/l KXk *

aFE R

(LEXEHKEHEYBEE, L& 20110D)

WE MNETTAERXRES TA4BXIGHAARS THEFAARNRGHRA, it
DAhEMKE BRMEANBRTRASHLEOERYE, SRR . ERAXRES 4B REARAMEDRE
BELSERARK,2XRXe M2 mEEE K33 13N/ mm®) R 4& F4i# K8 (29,50 4~/
mm?); ERKERBBEERK(99. 64pm) M EF X FHBXKAL(57.94pm); LB XEF-ta
BERASZ TEARKRAL AR ANE@RAANEFA LG LRNANTHEFAF. KAKLHR
B(R3# 549, 3gDA RN FHABRE(EH 608 4gh), AH/RANAH AV R IR ERKSGAER
Bl, M X &M% 3~6min o, 8 & B1kik £ (48, 99gf/min) R X, W HBEHE D mEBKELE
3—6min B, 8 K kit R (11, 67gf/min) B, AT EHFR X, A THECMNETFEREH L E
FUEL, RARKARARKRAEEPFREASHBEARR, STERA K ERR &R E RS
REXARERANIHORRIEHAR LA —REL.

XRA ERAXREL M FH:BE AR TEEH

hESHKE S$330.2*3  XWIFIAEB A

KT (Glycine max (L.) Merill) i E
T, T XM E 80%~90% . X6 . FH
ERSHRERANKINLKR BRXENETAR
RER, 20 2 90 ERUR. HEEAMNBREHRN
WERMMATRBIEHRBAR RAKEER
EAHRAHTEEANBE O 2B ERENTR, £
EARZEAKHMED, REGFRARYUAKA
AEWFELEX, BATRRAELTRES BB BT
MR SEMILEE—ELE, TERBR K
ﬁﬁéy?ﬁﬁﬁﬂ@ﬁﬁ%ﬁ%)ﬁkiﬁﬁ%#%
HmRE,

AR SRR TR G R AT 4 N EE R R
ksl R RBE —MHYERANER IE
M AEE TR RRR, EER
WERKTREL, AFEANEEFY. RAKESE
HEERRE S5 ALY R, T8 E 5 20 gk
e RA LY, BHEE BRI, B R, T
BEATKMERS, hTFLRFRSMUBNRH

o WS E W 2004—01—16

XHMMS 1000—9841(2004)04—0258—06

REEASOERE, BRSIMEHFRAAS, U —
EHEHABEES SRR S BRHAXENT TR
. ALREAFASHN RSN EREFRE
WAL RYHENNBET RKEAREEENSEE
R TEES FREWHHEXEURFMHER
REMERE.

1 MBS

1.1 ﬁtiﬁ’n.ﬁ:

BRFEA KRG HRE 2 5 .38 705. 675 292,
&7 705.Snl, L4k 037 # L% 298 & 7 A G,
PR EAREHARK 8079 KRR B WS 5.4 F
39.8F B HFHR2TMBRI[DLFTANRM. A
Rfpn AR R A RF, T 2003 4 6
A0 BELESEARERLGEYFRRGHE

ES&TE: PHTRENKESKRRE,  RBRFAI9NH1-55
ERWA: BB 1980—), B B WAL MEDRETHERL.

» » A EN :tianlongwu@23. net



M BedS . XAXESHAXRT KRB TFREE SEKPR 259

L ENEART, ZKEH, 7K 3m, 5 ITX 178
60cm, 7CBE 50cm, /PR E R Im® . TG IEHb K
E0O%—90% . X6 . FHARZ, BEAHEXRE
R ES/NK PR =7 R P E 6 B, FHHM 10
A, BA R 180K, S RHEIH, 1 HK
AREBRPE-24CHEAREMIDRA KA 2 01
BB TEERR.
1.2 RWHZX
1.2.1 EWENE

PR AN ERERINE 2 E 3BT X
40 4, A 100°CKH,4r% 0,3,6,9,12min R,
EHEE BB EZBNTRATENRTRE
K4 ERYAYE (TA. XT plus A& =] /i : 3£ @ Sta-
ble Microsystem) i BAER, & 6 K. [RERE YY)
R R R F R A REe, W ER R T HN
0%, B wde b BP 4y BB E .

VEM RS ERN L 62mm, WHHE R
Imm/s, 85 AIEEH 2 mm,
1.2. 2 FHAGURH RN

B APl RERE—24C, BRMEE. T8
BFRL, BT R YIRY 0. 5em® K/ R M & F
HNR, BTSN E BN QENE L OE, a8
FEESAEASHKWEA. BEXF 2~3h, BEE
NhEe&Lt, B 3%um WEEHSTT L, AUIEA AR
BREH. RAERBHEFBATRESFHE 20min
ENE EHAPHEREENAEREEMEL
HOTVRWHE. WE 1R, FHARAREAER
W RKMHL, Z OB HR/NTHHFIBE. HE
PRE I BRXFEIOAREE. ARRE

Bl RRAKEXIE4STHOKEDHA,20X16)
SFERARARTH R AR/ TMBE
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more bigger and denser than the inner ones
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Fig. 2 Seeds coat of soybean can be divided

into four parts from outer to inner they are;
palisade tissue, funnel tissue, parenchyma

tissue and the tissue of endoderm.

1.2.4 BESH
FE SASEENMMTRLE 6. 12 I,

ER 50

2.1 BFNEFERTEESH



260 X

kil

B % 4

mELHFR RKERAKEH TREARBIH
AR BE R TE 500—650gf Z @, RPLIH BT A
FISWERK, N 641 Tef, RKAKE AW 292 &
/N, 2y 508. 0gf. MK T RY IR T F £ 37 600gf
AT, 3K 549.3+14. 2 gf ,FAR /N TFHBEXE
52 o DRCRR T8 B 29 (L, B 3B K 5 S0 PP RO IR W E —
M7E 600gf LA £, 39K 608. 4114, 2gf, W&
B LR &SRR R AT R .
2.2 RIAWESHRE Omin FOTEHELMESH

Jae— Yeun Song, Gil—Hwan An, Chui— Jai
KmPHRTRAKRERBELZ . ANXKAKES
BHRBRTESER:100C — 10min, HREE O
BAEEEAMHEAXR. SAAHRREESHE
Imin FREEME 2. RATES5HRE Imin 5K
WHEERB¥TEMHXE(=0.80,a=0.01),—ICEH

FRHA y=—425.114+1.28x, AKX BB FREE
WETBMARSEE, AMBEMEARTHO
BIFIR . :

1 XAXTERIXIH FRIFHRTER
Table 1 Original rigidity of vegetable soybean and soybeans

RMKE ERHEE RARE D

: pEXT B2 RUBRE ()

Vegetsble Rateof  Original g " Rateof  Original

soybean  rigidity rigidity rigidity rigidity
X#E2H 7 599.8+28.0/KK8079 5  616.5440.6
X®T705 13 520.3+32.0 KRK43 4 618.2+57.0
£M292 14 508.0+43.03LM58 2 635.6147.0
£M75 9 545.5426.0 4%39 3 630.4+29.0
Snl 12 528.4+36.0 4%35 1  641.7+24.0
k037 6  602.11+47.0 HH27 11 536.5+51.0
Ef&298 10 540.74+19.0 M35 8  580.2442.0

R2 RAKXESHERDRUHEE SEK Imin EEERRHAXHE

Table 2 Rigidity of Original and rigidity after 9min‘'s blanching and their relationship of vegetable soybean and soybeans

RAXE Y MR oo 3 I #AxE R #42 Smin /2
Vegetable soybean Original rigidity ngdny after . Oil soybean Original rigidity ngfdny after .
blanching for 9 min blanching for 9 min
X% 28 599. 8 279.1 K& 8079 616.5 273.2
2% 705 520. 3 253. 4 KR 43 618.2 379.3
&M 292 508.0 244.5 LRSS 635.6 450. 6
M5 545.5 274.8 A% 39 630.4 400.5
Snl 528. 4 264.3 A% 35 641.7 467.9
& 037 602.1 289.9 #HHk 27 536.5 264
kR 298 540.7 280.8 Mk 3s 580.2 292. 4

EAAEREG) SAKMEGC BXRRSEHTR
HEAXTRE () SHEEG) HXERUSERTR
FEGMBE(y SHRMAEG) HXRBSERTE

r=0.8376( B ¥),r2=0.7015,y=71.1640. 36x
r=0.7976( & %) ,r2=0.6362,y=—735. 24+1. 80x
r=0.8019(i% B %) ,r2=0. 6430,y=—425.1119+1. 2791x
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Table 3 Rigidity after different time of blanching of vegetable soybean and soybeans

AT Imin FEE HEomin FEE BB Imin FEE AR 2min FEF

Ti’:t)?svg: " 5‘:;!' Oﬁﬁnﬁﬁg dity Rigi.dity after ' Rig.idity after . Rig.idity after . Rig.idity after .
blanching for 3min blanching for 6 min blanching for 9 min blanching for 12 min
k28 599.8 535 391 279.1 196
% 705 520. 3 466 369 253.4 227
EEKT &M 292 508.0 445 306 244.5 189
Vegetable &M 75 545.5 504 320 274. 8 200
soybean Snl 528.4 459 304 264.3 182
g 037 602. 1 533 380 289.9 150
Lg% 298 540.7 482 325 280.8 164
KR 8079 616.5 514 426 273.2 190
KA 43 618.2 498 470 379.3 220
L5 & 635.6 529 508 450. 6 270
@K I AE 39 630. 4 509 486 400.5 340
Soybean
4% 35 641.7 536 523 467.9 307
w27 536.5 442 406 264 200
B35 580.2 497 461 292.4 156

R4 RAKXESHEKXE AR AR BB R K F 2% & (yd/min)

Table 4 Mean decreasing rate in different period of blanching of vegetable soybean and soybeans

0—12min 0—3min 3—6min 6—9min 9—12min
A KG Vegetable soybean 30.2041.69 20.0411,24 48.99+3.31 24,2144, 14 27.5544.71
¥iH K E Soybean 30.67+1.61 35.13+1.68 11.67+3.12 35.82+45.86 40.23+6. 34
# 5 ¥ Differential x B8 ¥ BR¥ 2% 2%

F oG R RE B, T AR AR
BUE RO LUE LR BRE A TR . 7 4

BAREEHNRANEERERTREAKRE B
FETHARARETE LN ERUEIBTRESE

RS HXAXEEHAXRETRENTEESHAMFFEE FHERERYE

Table 5 Plies and cell densities of different parts of seeds of vegetable soybean and soybeans

BERRE BERARSE BMRERERE HWHZEREE FHAEHAREE TFHrREQR®HR
(pm) (4~/mm?) (pum) (4/mm?) (4/mm?) (4~/mm?)
Ply of palisade Cell density Ply of funnel Cell density of Cell density of Cell density of
tissue of palisade tissue tissue funnel tissue outer cotyledon inner cotyledon
¥EAXE
Vegetable 69.031+2.72 33.13+1.05 99.64+7. 33 12,33+0.52 164.33+12.75 284.19+18.45
soybean
¥l xE 56,93+2.73 29.5010. 74 57.9414.96 17.284+1.52 198. 46 +11. 82 389.631+20.95
Soybean .
TR T test ERABK ERB¥ ERBE¥ ERBRBX EZRLB¥ ERBEX
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5 #7
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B AASBRFKSMABHEE I E., FHE

BTHERESFRABEERMEXREN —
0.6, BXBTRBHEKY. AEENBERE, BAK
HORR AT LU TR AN ERMAEE: y
=682.56—2. 07x,x RANBFHNERE,y R4 FH
JRIGHERE. R 6 AHTRRHES FRERIEHH
HRRH.
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Table 6 Correlation indexes between original rigidity and different parts of seeds

HENE BERKE BERAREE WNREXE MNHEEAREE FHIRAKR FHARAKR
g (pm) (4 /mm?) (um) (A/mm?)  @EP/mm?) HE P/ mm?)
W. of 100  Ply of palisade Cell density of Ply of funnel Cell density of Cell density of Cell density of
fresh seeds tissue palisade tissue tissue funnel tissue outer cotyledon inner cotyledon
Oﬁgﬁ?i;!idity —0. 6075 0. 3046 —0, 2632 —0.5072 0. 4217 0.1367 0. 3883
Ik 2.3
Differential 8% VN E 2 ~2¥E rB¥ rE¥ rB¥ ArR¥E
2. 6 MAWKMEEEESRBERE.HFRER —0.62),5FREEEEABEMMXC=—0.79,5
REFREBISHEXES HREAREEERBEEMHRC=0.75), 5FHHE

P KA T TR B 0K, T B AR I 3 R T
5% FARABS AR REREARX, TRER
BHRTARARNBEEREEOEYERSHTF
EWMAIEHHHEXRE(E 6. BEIHRMKESR
O—12min) 5FREMISEHHXERBE. X
PER B % B R 7E AW A FF 1 B4 4R , 0— 3min B , B8 B
BREEESBEEAREEEEEAEX(r=

MEEFERBETFHA(r=0.76), A& 3—6min
HEEREERSHEEAREEERFEHX ¢
=0.64), SHRMERESHREF W HREYXT
THREBFE(=—0.69,—0.81)., H4s,HHEA 6min
BERKERSHTHNENEHXEREE, #7
BEREMRK,0—3min BEERERERBR /D, 3 -
6min B B REAR AR A K.,

BT ARATEEREERSHTERISHEXRN

Table 7 Correlation index between rigidity reducing speed and different of seeds under blanching

B2 1 REAEE

A WERE  mERRE BERMEER  WRERR WHRANER TIHARGE FAREN
Avarage of (& (pm) Cell domsit (um) (M/mm?)  @E/mm?) @ (/mm?)
e & . W. of 100 Ply of © © sty Ply of Cell density Cell density of  Cell density of
rigidity reducing . . of palisade . . .
fresh seeds palisade tissue , funnel tissue  of funnel tissue outer cotyledon inner cotyledon
speed tissue
0—12min 0.1267n 0.4153n —0.0503n —0.1032n —0. 2433n —0.0730n —0.4398n
0—3min —0.9396yy 0.0843n —0.6190y —0. 7866y 0.7525y 0.3785n 0. 7550yy
3—6min 0. 8625yy 0.2673n 0. 6413y 0.6873yy —0. 8058yy —0. 3482n —0.7708yy
6—9min —0.2715n —0.2555n —0.4022n —0.1708n —0. 2496n —0.3516n —0, 0988n
9—12min —0, 2590n 0.2718n —0.2093n —0. 4458n 0.1807n —0.1386n 0. 0581n
B nBRAEE,yRREE . ywRTFBEHR
FHREHIWMER: FREBRIENBRER ER
» b
3 it LR A T 5B A T ARk 2 MM L

RAXKETREKX . HFRNENEVFHEXD
62.33g, BHF K FHilE KT FHHE4L 94g) X5
MEREGRRECSRUENKEARINELEER
W, RAAEHTREAMWES, BE KL 600gf
(P 549. gD U T . HBMTFEBKXRE (8
608. 4gf).
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HABRRNEAREEHRXUEHFABE XTHBE
BHAKEH KRR ARPRKINEL RS BB,
MREARL FROBER, AREENRTLRE
SRR,

HAKTCEH 3. 13/ mm) BERTEHEAE (F
$529.50/mm®), BIRAAEMER LB EREH
. RKAKXKTHREFBEEX 99. 64pum, T E &
AXERES7.94um, KB KRG RBEER THEKE;
HEN, XAXEHREAREXEEEPTHEX
. THEBRFROARLSER, FHARIEIIK
BEBRETURRENHTFHEHEINOREE, 7
HASEAREEHREEAERTFRAKXE, F
HABARHIEE LN EZEREXBTREEK
¥,

ARBAEHTRAR BFETHR, B R
BB O—minh, KRAKEMEERTEER
K HEEY N 30gf/min, EHEBER, BARR
WARKEB, BERENEDERHBAR. 0—
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3min B¢ 3 K 5 88 BE [ % 3 3 38 % (20. 24gf/min)
BE/NFEi8 KT (35. 13gf/min), X 7T BB 2 B R B
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STUDIES ON THE SEED RIGIDITY AND STRUCTURE OF VEGETABLE SOYBEAN AND SOYBEAN
L& Xiaoming Fan Xiufeng Wu Tianlong
(Shanhat Jiaotong University, Shanghat 201101)

Abstract

with texture analyzer after blanching in boiling water for Omin, 3min, 6min, 9min and 12min respectively.

Seven vegetable soybean and seven soybean cultivars were sampled to measure their rigidity

Seeds that have close sizes were made cryosectiosn of cotyledons and skins. Microscope and micromeasur-
ing ruler were then used to cbserve and to measure cell densities and plies of different parts of the seed.
Statistics indicated; vegetable soybean and soybean cultivars have close ply of seed palisade tissue, whereas
the cell density of skin palisade tissue of vegetable soybean (33. 13/mm?) is higher than that of soybean
cultivars (29, 50/mm?). Funnel tissue ply in vegetable soybean (99. 621ym) is higher than that in soybean
cultivars (57. 94pm). Soybean cultivers higher cell density in cotyledon than that of vegetable soybean.
Seed rigidity of vegetable soybean (549. 3gf) is distinct lower than that of soybean cultivars (608. 4gf).
When be blanched, the rule of rigidity decrease rates is different between two types of soybeans: the rate
in 3~6min of vegetable—type is higher than other times, but in soybean cultivars, it's the lowest. This
maybe indicate their difference in seed structure, 7

Key words Immature; Vegetable soybean; Rigidity; Seed structure; Cell density
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