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ACTIVE OXYGEN METABOLISM IN SOYBEAN
DURING GERMINATION
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Abstract The generation of active oxygen and the activities of active oXygen scavenging
enzymes as well as the effect of light on active oxygen metabolism were studied in soybean
during germination. The O, uptake, the rate of O, production, and the level of H,0, in
imbibed seeds all increased at the beginning of germination, but all decreased after 4 days
of imbibition. Gradual increases in activities of superoxide dismutase (SOD), peroxidase
(POD) and ascorbate peroxidase (APX) were observed at the early stage of germination,
-then the activities of SOD, POD, and APX tended to be in a certain level with little
alteration. A new band of SOD isoenzyme presented respectively on the 2nd and 3rd day
of seed imbibition. There was about a 50-fold increase in catalase (CAT) activity at the
early stage of germination, and then turned stable. Among the three H,O,scavenging
enzymes (CAT., POD and APX), the capacity of CAT for scavenging H,0, was much
higher than those of POD and APX. So it seems that CAT 1s the most important H,0,
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scavenging enzyme during germination. Although the O, uptake of seeds germinating under
light was lower than that in the dark, the rate of O; production and the H,O; level under
light were higher than those in the dark. The ratio of O, production to total O, uptake
was 1.1—2.7% in seeds perminated under light. while this ratio was 0.9—1.3% in the dark.
The activities of SOD and APX under light were higher than these in the dark, but the
activities of POD and CAT had no distinct difference under light and dark.
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EPP 2. XEEELAA MR LB THARELENH0: 4, 2. HO, FEHCATHE,

EZXd, BIMBTHTFHANO, MPEEERSE HO, KF. URBEHEHFKRESOD,
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MEATE (Glycine max) B FTREPWREER, —ANEERK, —HERFHRKEAN
24 pmol m?s”) . APEEAHE1.2.3.4. 5.6 dGRHEITN, ZRERA.

O, Bl  FWEFRITE, B amol min'g'FW HEf,

O, F4EBEE FEEFET 1 ¢ EAHMP | ml BREMNE (pH7.8, 50 mmol/L) 4
3. 0.1 ml 10 mmol/L NH,HCI &5 20 min, 1 17% S EHEHM | ml M7 mmol/L -3
Bl mEA]1 mn, 012 ml ZBER—K, BAH. BAIm ETHFER BETEHT
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530 nm thfa. B NaNO, {EtRifEfh 2R, MARMEMLE LRt O, e, BHEM O, WAk
#. B{7¥% nmol min'g'FW.

H0, &8  TiCL#EY: 1 g YA 2 ml BB B 1 ml S PIMIMM 0.1 m! 20%
TiCl, #93% HCl R FE 1 min, 0.2 ml 17mol/L EKiTIE, FitFAREEZERE SN, BE
BT 3 ml 2 mol/L ) HSO, b, M A,y . REMLAHO, BE, ZHAXWNHER.

SOD EHMNE NBT #1, BAH NBT S 0EE 50% N— PR,

CAT FEHME 1 ml KBS BERE i (pH7.8) 50 mmol/L 1 H,0, 5 mmol/L,
MABEEMHRE S min, 2 m! 2 mol/L HSO, XIER M., A TiCl, # il 2 # 4 8 H,0,.
A pmol H,0, min'g'FW 3675 CAT #Ii54E.

POD EMME @ ABE, 3 m ERES: BEEPE(pH60) 0.2 mol/L. H,0,
5 mmol/L., MAIKE S mmol/L, MBERWWR 5 min, § A, (E=26.6 mM'cm™) & A,
B EEE, BB pmol H0, min'g"' FW R POD k.

APXEMWZE 3 ml &S W8S rhi 50 mmol/L (pH7?.8), HIFMAS 0.05 mmol/L.
‘H,0, 0.1 mmol/L % EDTA 0.1 mmol/L, il A& & 8% M Ay (E=15 mM'em) I
#mol/L H,0, min'g 'FW %7 APX H#Y,
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Fig. 1 O, uptake m soybean seeds Fig. 2 The rate of 0, generation in soybean

dworing germination seeds donng germination
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SR, FUEAR O, M ES O, B FE WM EM XM, ALRE—PIL
ETR—4iR, RAKRENTHENPREEST A THANPRERE, HEFHEN Oy
PEAEAET AR TR T HEAN O = EEE, WO HEEE(E ) MIFRER(E ) 1]
B, BETRHFHEANO, M E S8R ABHHAMN 1L1-27%, WMEFRHLMNNA
0.9-1.3%. RIEMNGEREHLHEHT O WP £,
2.1.3 H.0, A F# 3 4E

EHMAEALY HO, FEh O BmBR. B3 RAKEMFIH TR HO, ATHE
k., THEL, HEALERE HO, K THTLERS O, Rk, O, MFEM—K, #HE%KL
FETE. SHZRAHEWAEX, NTAFHEN HO, KPR TS LM 78 HO, AT, X3t
R KEZMHN HO, B H —FMR#HEM. Patteson™ MIZE TREHEYM A+ HO, K TFEE
0.1-0.6 pmol g'FW Z[d], FIWAEH AN HO, K¥FUERTXTHE, TR, HEH
KEH HO, MEAREN,
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Fig. 3 H;0; content in soybean seeds Fig. 4 SOD activity in soybean seeds
during germination during germination
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Fig, 5 SOD zymogram in soybean seeds Juring permination under hght (A) and in darkness (B)
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HAKXEA, FA+TSRE, s AHEHLNEIREA—RKIBREANFSOD M. HE
WARSENER, X—HSODBHMEHEERMNE, cABEHEVE 2 XEHRA TN
SOD 7. XTi#ESHEHHER SOD ML ka#MEE. LT SOD & ik 5K+ SOD
AR ERET c A8 TR AN, WIE. Wb &R,

i S BN HO, RRWMA, 8 HO, kO, K, ErafA Y HO, 2
MEEBRMFEM. AE6TH., KEMFRKEE XM CAT FEMK. HzRAELA. B
FRITRRIE 3R CAT IFHETRE 1 R SOFUE, EHZF. RECHATERE, &
FE—HERERENAT £, BOFRATHRZSE P CAT M, BRFRHMCAT XEMNE
{L(PERRE)., XTEFSHPRTNAEE CAT T ERERRKHNER. K3 CAT 5
EmAK,

T E At R kA HO, KRR, B CAT FEM EFE HO, Z /M5 — 1 IE
Y. EWRMWH, KEPODEHEFHEM. EFELA 25 FUETHETEE, RF-1
Mz BB, w0 L, BT ZF 6 POD I, (B3 N S58% + £ Kt POD Ex L.
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Fig. 6 CAT, POD and APX actwitics in soybean seeds during permination
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L EMAFEE. Nakano f Asadal™ A APX M4l ER HO, WX 8%, EEFPH
SGERATEMEAHEAERDFT+LEENE L. FAERIMERLH AT, EHALEMY
Freg, ETHAMBETHEZPAE APX BEEHERN L HEYE, BEREPH AN KE APX &
HARLA, MAETHEZACH APXFREMSK, HTHE4 XEARAHNAT. TR, AWK
DA RPN APX B HE M RBER.
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BEZERETREAHE TR BEHRAN O, MFELE O, Rk 0.9-1.3%, XM
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WA R, —MEE SOD M4, O, —BEM. SOD et ettt HO,, HKLER
BRI Oy A EERRNMAM O, FAEREES O, HIREENEMN, HENO, XEHEH
FRAME. Nohl™M kN4 20% 1 O, "Ik SOD Kb A.

KT RHAEFRBRERTHPHE, THERAEFNHTAEOERERE. MUNL
E, BhHAMASSREAERT TSR, PREFFERII—%, EHATHRHALE O, ™
SEERHO, K FERETHPHEN, REXTHYEEEN™E, XFHF=10E: 1. o
AERER TR PR FRALE, MBI SRE D O, Mt 20 BERTHRENET, R
WEMTRE—NEERNE; 3 RIAR R, ZMBREME. LB R NF (RS
Rkt gik) sy iRy =, KPR _FEMERTTHEAREEMN.

HERA SOD EHS O, FEERHRAMMANE, KEHELIEY, O, FEERR
H,0, &F EFtedRr, SOD iStEthZ B, SOD EHRA O, L ERMFER, THAN
SOD M8 £ AR T H A B —HEFIE: O, RUARHHRT Oy LH. O KPR L
FiFEST SOD iFH LT, MXFHE M SOD HHEMW O MEE—E AT, #H o, RAEAHEY
FHERGE. —BRiAA O, BAEEHEAEMATELENT SOD Et, FAXBFEE MY
Bl 1. SFEANEERASANE, 2. BFHMNEEERE. MAXEH AR SOD Bk
B, O, WIRERE{LET Hik9 SOD #ERE, NHREAREMEXLBAME. LTHEAESHTH
KM AE SOD ATHHEMERET c Hl., PreiARAaMemEnZE HHE"N *
HEHFR—RE.

H.0, 1 SOD B fk O, WAL, H.O, Mi&BR N M CAT. POD, APX HHin, W=FmiF
B H,O0, MBE N KE. CAT R HO, Mfk HiLiEHE F POD 1 APX, WLLH, ZEBEDH KRN
B, K5 HO,MEBRIHFEEER CAT KB, {8 HO, 76 0 i P i 5 R WA 2880 1R #1 o 5%
#, EN14 8% CAT & CAT MF ¥R\, W4, CAT BEH¥R HO, fIR? Nohl™ A%
HO, 4B RFHEHE, BAU+4hEhF i E R R kB2 A SR E, AW
B CAT #B. SalinTiAAnH@EF &R HO, T8, & H0, H R B FBL 2 #
rtk, APX BM-&Eh R HO, Mx8H. HAPXAHAZMBHHEHETEET CAT,
WK, W AR APX WP E 4 HO, MEREAAK, SEMYHTEAEHETEREA
B, BRGNS ke, XERELPMEREETREY, IRAARRHEELHE
BESOTHFH—F BT,

ITRKIRY PP RERHESTRAEEMIERE. RNMEREHEY: MY THYHHEHE
ff, MYEHEALRPYN HO, KERMYEM, MAHXLFEY CAT & HO, M EEZHk
B, WORIREEME CAT B BiMdi E4emmaiEtt, I 4% CAT ZH#H i H0, 8
TR R E R AR, AM{R NADPH (9 H 84, s PPREMNER. E—ERE
L. AN KRR PP AR,
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