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Study on Characteristics of Major Hydrolase Isozymes in Wheat Seeds

LI Yan-hong et al  ( College of Biology and Food Engineering, Hefei University of Technology, Hefei, Anhui 230009 )

Abstract [ Objective | The paper was to study the characteristics of major hydrolase isozymes in wheat seeds. [ Method ] The isozymes of am-
ylase, esterase, proteolytic enzyme of the germ, endosperm and radicle three parts in the process of wheat seeds germination were analysed re-
spectively by using polyacrylamide gel electrophoresis (PAGE) technique. [ Result] The isozymes of amylase, esterase in the endosperm of
wheat seeds changed significantly, while the isozymes of proteolytic enzyme exhibited a significant variation in the germ and radicle. [ Conclu-

sion] The study provided basic information for the future improvement of crop seed germination rate effectively.

Key words

(7] T 15 REAE AL IR — Ak~ SO, (H R 2 A B 00
LG LH A P AN [ A — ZEL I, R Py AN [ e P Ay
DR 2 114 22 JI i , sl o ] — S DR e S A JRAS ] mRNA. B
(RN BN N AN {1

INFE R P B AR B R P I A i o T
HENST , T BE A T R, BT e AR A OR R BE A S
5 BT AL iR A BT B £ s
TR 3 R GURAIRZE IR AR A A A i e Y
TEA ) TR R WA R TR R 2 . P, 2
SR 3 B3RS 0 ) 5 TN s T P 5 P O Pl P AT
B, AR5 FAHIE A 05 VR R XA A 1P iy 222 3
K S TE R T IR 2 P K AR A T (R TR 704, A
RN T T RPIFR 0 3 LSR5 81 A ad B ™ A= (]
TR, A4 5 #EA T T — P AR B Al
1 #e57F%E

L1 g
1.1.1 SR, ER/NE SR 158 ( Teiticum aesti-

vum L. cv. Yangmai 158) , T .

1.1.2  EFE{LLE. DYY-6B BUFa JERE 7 i 3k AL (Jb B A
—);DYCZ-28A Byl (b mi7s—) s HH-2 LR K IG5
(VLH54:3%) ;8KP-01B HL PV IR 15 7248 (L B e B y7
#RH) s GHP-300 R REE IR 7248 ( 1 = &) s Bl
AR O HL( BECKMAN COULTER) ; FA-N/JA-N Hi - K3
(g R M) 5 8B A% Ak P & 45 (Hema ) ; DELTA 320

BESWHE 2010 FE 288K = AAHIA S XA A (10140702023 5
2012 2013 FF AL Tk A T Ak kK 5 2012 AR A K 3
4 43 9) Zhit %) R B (2012CXCY394) ;2011 £ H £ A KA
2 A4 B (31171787) ;2010 4404 & 4 4 B A 3 51 5 A
A (010AJZR0899) .

ZaEer (1972 - ), %, B BB A, SR L HIF, AL, NF
£ RAtE L A2 R, E-mail: yhI719@ 126. com, * il i 4E
AR, AT A KER B L AR E-
mail ; sunhanjv@ 163. com,

KfEEE  2013-03-08

EEEN

Wheat; Germination; Amylase; Esterase; Proteolytic enzyme

pH it

1.2 {ERE M AEF RSO MR
il — R HIk— Y - R —1e .

1.3 MRIE SRR — 0/ NER T, 0. 1% HeCl,
VEWARTAN 5 3 min, ZEAR/K ok, BT, 2B 50 il 5
(/N BTN 3 78 K TS FR L 28 C R % 7%, 7
R M CE 5% % 25 CHEEDE IR A oL %,
R K P Fh 1SR4 1 IRFRIRK

1.4 EERNOEIE  BURNRE &SRB /NE, HFEAR T
I3 R ZE L IRAR 3 35543, 45 5 (0. 500 £0.005) g
SRR th VAW (5 ml, Hi A% Tris-HC] 50 mmol/L, pH
7. 5) TEWHE KA IS HEHR, 10 000 r/min. 4 °C B5.0> 25 min
Jei , BT WO A 31 4 0 0 RO AR IR, T8 AR
FECTE VKA B

1.5 PAGE HkBRRIEERE HHHEl& T =10% 1455
B (pH 8.9) Al T =4% 4 e (pH 6. 7) 13 IR AN %
SRS L L) 0. 05% BRI i YR 6 T, B 20
wl A S H Y Ek 40% FERRA ORI EREE TRk
BB REERE T pH 5.2 WBSTRZE vpih 37 “CHETRCE: 1
~2 h JEHC A B E T 1K e (a3 Rl e .0, 1% &
FLEAY P i 2 T I Y 21, Y ) RO R T 254
VIR UiT/ e/ A

2 ZER545H

2.1 /INEHRENEER TEEIESHF DLk
BTN [ (4 Y A0 i ) T P 18] 1 e, 45 5 o
TENZFFE R (1 ~5 d) BREL A A 5E B il ) Tl 4547
T 2ot 5, 3 IS A JUR L ) R Tt ) T S e s
gtz . Mg &MIET, BRI Wb E BIRFLh [ T
il A5t R ET RGN . AR AR YA T ) T A S AR T )
ANURFL A AR f0 B 5, 7 2 2ok R v R R M Y 3 SR A, A
REBE S 1 ~2 2[R TR 3G IRZErp, A ] 4 40 301 11



41 %10 #1 Faas

DAY T 2B B B LA AT 4237

JEBTBL(4 ~5 d)RNEIAT 1 ~2 4% [ TR A3 . d i
FUAAR Wy A A P A AR T/ N ARl T IR ZE RFL AR Y
VR TR A 22 R . KR TN DA /INAE AR D B B Ao
5, WL H FE 2 BRI RE 2 iR B, R FL e g )
TP A0 T e AR 3 2R T A A A R E R Y
IKAR AT B35 , SRR T A S b i A e A A3
PIFRBERA TR o 5340, it R 7 i R AR 5 2
Ve 2 AR 3l FCEHE BR AR LR 25 FRAR , 35 A 23
WA R RREETEIRFL hIZ R R 2, X T AR B e
JUR 2RI ARE PRSI 28] ) 9 i [) T f  REL H A BA

0d 1d2d3d4d5d 1d 2d3d4d5d 2d3d4d5d
RAL FhE  EF = FEAR.

Bl 1 /NEFF IR R LAY EE R LA

2.2 MEPHEREER TEEIESH DA T kR
B BT A B A R G B A — 36, e
T — BT DA R W5 I S0 e PR 2 AR M 42 2 S Y —
PR o /NI A0 BN [ S A7 (1 7 ) 1 il )
TEANPE 2 P, S5 RS R T A A i P 2 AR R FL
T ER IR R (1 ~5 d) BEW] A BIEE AR [R) TRl A
ARSI R, I L) T P 3 A A T o 5, X 15
WIERRZL A, B A ad A P RS R A 2R TR . A
JURSFL , FUR 25 R ARE m F) I il ) Tl A AR 2, U B
(L ~5 d) B S Bk 000 80 A TR e ) Ty Hh B R
RWTRTSER 1 5 BRI R FARAT IR BT
(RFL) BE—20 LR (181 3) B, Al IR ARl 1 7R 8 2 1
o JF A BT TR ) Tt B, T A IR A > L o 1 SR AT T
PR P P ) B £ B, s 1 U P ) AR bt 1
REZAMER .

2.3 MNEPHEAKEER TEEESN  EH UK
SRR 5T A AR TR B — A B R AR, 7RI — 1R
b B UK AR RV N R R
AN TR BIASE FR) 5 1 7 A il ) TR A1) 4 s, 45 2R 3R
TE 42 B4/ INA T PR 2 FURAR o BE LI B2 P 74 ik il 47
AP AR ZE P SR K R AT BRI AT T M L R S
WA R HEAT (1 ~ 5 d) 8 KA B AT 2 56 A 35, R
FUR A R I SRR AR 2 5 AR i LN 3 1Lk 8
FK A il ) TR, (E A R, I VAN AR s T AE
ZPL A U AR L0055 WA F) 2 19 B/ A ) Pl

0d 1d2d 3d4d5d 1d2d3d4d5d2d3d4dsd
RALFIE B = FEAR.
E2 NEWMFHHRATE DALY EREERE TR

0d 1d 1d
B3 NEMFHHER 1 dEREIAEEER LT

0d 2d3d 4d5d1d2d 3d 4d5d 2d 3d 4d54d

AL FEBF BEZL AR
E4 NEMTFREEIRE I E SRR T
3 Z5iE
WO 3 R ZRALIRZF JIRFL R AAE W] A&
b AR Y [R) T AR A RS AT T RN 0 AT, A R R
AN IRZL R, SE R T TSR A ] T A T I AT DL, AR AR
W Sk, 2R IR IREL r (%) D A0 T T[] s ke e, B
W2 T /INZZ Pl IR 2E TP A B K A B A5 BT W, R WA 2R
K AR ) TR AR 2F i M e, B A DA Fee e G
(F#:5 4298 )



4298

B HOR A AY

2013 £

25

aA
2.0

bB bB cB

1:5

L0

% Il Fke/hnt

0.5

T1 T2 i

AL 32

T AN A BE] HeAE, TOAR )/ NG TR 3R 22 5 235 (P <0. 05),
TEAARRS FREOR 225 3 (P <0.01)
E5 FRELEHEMTE

3 g
LA B S04 Sy A AL 35 SR A o T T
FRIF IR PR A R T IR
WFEERI B AT 5 FORAE AT AR ) A9 T, L2 0 5 2T
FEIskay , WA T B ORASAT I R st i BOR D ke ] DA 228
1) FARREFFAR B A R H IR SR AR 5T
MY, AL A SR A v e DR 2 7 A R, k% e 2 A
Heg AR BRI R A LR A T
PR Al B R R AR I, A R s B 45 4, 2 v A A
R R R W, R T 3R B 0 L
AR, BB RS SR i 2 ™ B A RCR o TSR RS AT 5 B
P9 B e A BIL T X Tk 98 7 A e o T3 ) S8R B
N WA, T AR (REAT: [ 4 3:1) A i fee s
VR AHLE TR AR ORI, 78 a0 51 S B0 i B
hEORIR LA ZEA: R C SRR RS 1, JF HI S CK 24
WEER . WKREANF MRS T 5 2 1A Bl R RS i
LEdEble
SE 3k
(1] FA-8, PR MBS BOtR = RN B KA B e T3

REERISENAL D . A : PUHEARBARHR 2005,

(2] Z954A1, A8, KT, PO R M L IR FRA A= AR (s
ER ST ]. 07 AR, 2004,15(3 ) 1463 —468.

(L% 4237 W)

) TS TEREREOF TSR AR B R e B 2 B )
Breb I 02, A ) R R AR P AR IR A 1Y
— M TR TERYARE KB LA L M i A —
M, A4 E AT TSR ] IF R IR AU B AR K
PR SR P BT, AT AR sV E A 71
SE
[1] BELIGNI M V,LAMATTINA L. Nitric oxide stimulates seed germination

and de-etiolation, and inhibits hypocotyls elongation , three light-inducible
responses in plants[ J]. Planta,2000,210:215 -221.

[2] BETHKE P C,BADGER M R,JONEW R L. Apoplastic synthesis of nitric
oxide by plant tissues[ J]. Plant Cell ,2004,16 332 —341.

[3] YUAND Y,SUN Z Z,TAN Y N et al. Analysis of Gene Expression of Sev-
en Isoforms of ADP-glucose Pyrophosphorylase in Rice Endosperm under
Different Temperature Conditions[ J]. Agricultural Science & Technology,
2012,13(6) ;1226 - 1229,1233.

(4] skAE, FKNI, SR, 5. SN —FAL A IS ENa T/ NP5

B

[3] BREUR, LIS, BRI+ SE AR oCIL. A ) ], IR,
1985,22(2) :113 -119.

[4] BHF, THE. BUREE 3 AR SO A FHIER s T ]. Pl
S£4 2004, 13(4) ;174 - 178.

[5] skaPtn, Zetay. & A ZHHE RIS AN [T . e 1@
#1%,2009,25(9) :268 —272.

[6] LAN SL,CAO X Z,DAI X Y et al. The changes of nutrition elements dur-
ing the composting chicken manure and rape straw under higher tempera-
ture[ J]. Journal of Agro — Environment Science ,2009,28(3) :564 —569.

[7] bk, 2, A0 X S A RS iR A A R A ARFE
[J]. PRILRMRR 24,2004 ,32(11) :53 - 57.

(8] JAtLIE. L9 M. bt Rl 1987 228,135 - 241.

(9] VPohE, Mok, LIEREEYOATITE T M. st fall R,

1986:255.
(107 SCHATRA. +- 3l S HAFGRiE [ M. Abmt: Al i, 1986274 - 196,
266 - 288.

[11] ALBIACH R, CANET R, POMANES F,et al. Microbial biomass content
and enzymatic activities after the application of organic amendments to a
horticultural soil [ J]. Bioresource Technology,2000,75:43 —48.

[12] MARCOTE I,HERNNDEZ T ,GARCNDEZ T,et al. Influence of one or two
successive annual applications of organic fertilizers on the enzyme activi-
ties of a soil under barley cultivation [J]. Bioresource Technology,2001,
79147 - 154.

[13] de CAIRE G Z,DE CANO M S,PALMA R M, et al. Changes in soil en-
zyme activities following additions of cyan bacteria biomass and exopoly
saccharide [J]. Soil Biol Biochem,2000,32:1985 —1987.

[14] FE2E, e, X . P A AR R B AT AR T LT ]
BERUAO AR ,2001,24(3) 119 —22.

[15] BT, B, JUMfe = Baei o S B R e TE T s I R
FALI). Aol TARE#41,1998,12(S1) 2177 - 180.

[16] FhvEsE, AL JUAE R RORTHE IR R [ T]. Aol ok
2F2741,2003,22(3) :266 —269.

[17] T2, B0t ANV IR AR s [ ] Z28efl
R}2#,2002,30(4) :590 —591,597.

(18] SRR, B, OB ARIRIAS O AR KA e
[J]. PEHLEEZ,2003(7) <10 - 13.

[19] BB, 28, ABaks. NRE AT Eaba 2 J]. Jb5hd
2.,2008(8) .1 -3.

[20] ZER52% BTN, R ANEE T T SRR R [T ]. R EE
32,2008(6) :39 —42.

[21] BMETF, PIKAL BX0H, 5. BHLCHUIERC G R R & b=
TR ]. AEdbfeidi, 2013 (1) ;208 - 212.

[22] 2§, £ 5, 88kh, % HIGE =0T S LR AR AR
K] RSt ,2012(5) :56 -58.

(23] 5KENZY. B/ 5 TH EDRREREE i =it )] @2 500,
2011(2) .11 - 12.

[24] BEEfe it 2500, %, EDGREFAAR) ). T EARMEHE,
2011,52(12) ;143 - 144.

BRG] ] S AL S 54554417 ,2005,31(3) :
241 -246.
[5] SIMONTACCHI M, JASID S,PUNTARULO S. Nitric oxide generation dur-
ing early ermination of sorghum seeds[ J ]. Plant Sci,2004,167(4) :839 -
847.
[6] MEHMET DEMIR KAYA,GAMZE OKCU,MEHMET ATAK,et al. Seed
treatments to overcome salt and drought stress during germination in sun-
flower ( Helianthus annuus L.). European Journal of Agronomy,2008,24
(4):291 -295.
(7] &7, AFH, S, 5. SDS-PAGE JHlk Sk & (s
TASFLAORZ L] A EZLE TAl,2012,40(7) (25 -27.
(8] ZIGEE, hiX . IR M. AUt S Aoa HilR:, 1983
233 -246.
(9] BHVE, /R, FREG S ES TR Mo N P B A M e
SN[ ]. BELABE1R,2000(5) :38 —41.

[10] EPF, SO0 A1, /N2 5/ N2 2 T R MRl o i e M
B2 R Y0 ). Bl S AR LAl 2011,37(5) <181 ~ 184,

[11] £Eli, BBl 250, 55 BT 9o DNA B N2 e s s
Y RAPD Fricsy T[], PRALAEF1R,2006,26(9) : 1878 - 1882.



