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2.2 SEARE

TEZ R TR ARKREF R 10 h fF 305 78 i oAb B B b (LA & R 28 2 T 3 il 8 IR 3R ok
IR GEFNRE R R R G th b RN A BT N s R AL A F 5 TR L L 75 MPa 19 #K IR g Ak
P12 h JREIZ RSy . Vo i e W a0 v 0 i A e Ak B R SRR A T T R 00 9 A B i
RETEFN . I VIR AL BEA R T X IR . 2506 T 2001 4R 258 MUV 25 B R B i i
A~5 IR T i L B2 g 4 m AR ) el S 36 b R B 18 e AT R 20 emy, B LK IE A8 BN HUE BTG
2.3 REBEEE

FHATALER AT BOK R B 10 A2 AE 80 Y Nl b B TR L BAROL G AR, B B R 5 4 Ef A8
A, GE T UV-Vis 400606 E 3 (Lambda 25, Perkin Elmer Ins. s USA) Tl 2 663.645.440 nm
A S He bR D A B T B R S A N R A
2.4 TTAMERARSE

1% Bradford(1976) By 75 g1 5 . % 352 i G250 Yo 6, LLAR ML (1 2R (A s o ot 2k, 0
595 nmAk ) G .
2.5 Wi ERYER L/ E B Rubisco & EME

Z OO ¥ A5 0 O B
2.6 MEMNEFEENE

B 0.5 g fF 55 Y /K R i R a8 04 S, 7R D /A D I RS R L N 5 mL TR Y 4 °C W
R 2% 1 (50 mML.pH7. 0 A1 1% PVP)JEE 53 78 4 °C &L HL(HITACHIL CR20B2) F 13 000g &0
30 min, VBN A EERLEE R . B E ALY AL SOD 15 4% Giannopolities Al Ries™' i 5 i, LLHD
il NBT Jefbid J5t 50 %6 K — A~ WG M Bz (B fii. g ' FW) . PR Il AR 4 S AL W) i AsA-POD i 14 %
Nakano#ll Asada™* {75 %% . M & 1 min WHLIRMER AsA 1Y BICAE L Qi) ,
2.7 MEERXAENE

-4 2 9 e 8 g 2 it 2 - koo R ) 9€ 6 4 (PAM101/102/103, Walz, Germany) 5 . ] 5 i £
i & LY. 15 min, 59 P & 56 0. 04 pmol « m™* « s ', Y4 250 pmol « m™* « s, MU AN G
3000 pmol » m ™ * « s ', INJ 2 s, [ BE 30 s, S Schreiber 45" fil Foyer % A XGRS R 90
S8 qp=(F' . —F)/F . oqn =(F, — F' ) /Fos @y =(F . —FO/F o g ROEAFREKF
Blogn HAETCAL BB, osy REBL PSTL LM FE M & FRO%., F, WERKIE.F' MRS
TRIN L F ARSI, F RS E AT 2R 56k,

3 HREHMH

3.1 MpEAEGBREAENRIT
M3 10 B4 A2 oK AR B L 2 e & R & R AR RECRRIAA R 25 . mik
SEFRFRFRE RIS 12 d MR R B TSR R S i Cog MIZEEA S N R & it Co, 8K, 43000 9 4 BRIy 62. 200 il
71670, 5% AR L . 28 IRAL A Conn o/ Con, A Cee/ Con FEAEMS 5 o BERE RIS FBOE I, A0 2150 IR AY (%
Er RGN, ELACTR AR IR B R T IR ERE RS 32 d B AL B B A R Sl xR A S 1.5 X6,
x1 SRKELEMKELEEBESENTK
Table 1 Change of photosynthetic pigment content in rice treated by HHP

Days after sowing/(d) Treatment  Cepo+Ceony/(pg/g FW ) Cena/Cen Cew/(ng/g FW) Cea/Cen
12 YX-CK 618.07+89.57 2.254+0.02 135.9413.9 0.2240. 0060
YX-HP 384.18+56.377" 2.35+0.02 97.3+12. 4 0.2540.0050
" YX-CK 2376.25420. 60 2.624+0.04 414.4+8.8 0.1740.0010
YX-HP 2411. 86428.05" 2.60+0.03 394.445.3 0.1640.0003

Note: FW—Fresh Weight; YX-CK— Yuexiangzhan-Control; YX-HP— Yuexiangzhan-High pressure.

(1) indicating significant difference at 5% level (n=3)
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3.2 MAAMEERSENFIT
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Fig. 1 Change of soluble protein content in

rice treated by HHP
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3G, SOD 16 PRl 2 B B, 5 — 35 F B 9 R B2 A7 7E

5.5 12d AL 8 SR RRIE K (10,37 Y0, B RAL PR R#EAS 38 /N (2. 69 %) L R 32 d B Y SOD
T P BN e A B o R BRI R it E AR I AsA-POD BTG TERE RS 32 d 5#&FRhE 12 d
AH LG, A B AR S AN AY AsA-POD 15 P s $2 55 ZE 3G A S 32 d BB 1 6 iR Ay, 50

51 AsA-POD 3G PEK A .
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Fig. 2 Changes of the activities of SOD and AsA-POD in rice treated by HHP
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Fig. 3 The content of Rubisco,including rubisco large
subunit (RLS) and rubisco small subunit (RSS) content

in rice leaves treated by HHP at low temperature
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BE B A B0 IR A s, T R R A ORI 43 3 I 56. 49 6 A1 11. 93 %0 . /NI SE RS in 28. 37 %
M10.57%,
3.4.2 KAt R F,/F, # Opsy KR T 69 8B T4

F./F W T BESE M & A 0 — A BBAREZ —5 i B 4 ] UL, B 5 DL R R e Ak B
F/F, T/ AR R, Hrp 8 5 F/F, TRERERK, M 0.753 TR 0.603, MR F R
F./F, t0.725 TFE#] 0. 660, L TXF I, HALFE T B0 FE BE RS/, 1 0. 749 FEAEE] 0. 694, M T
18:00 #hFt H AR GCHRA BT T RN £ 403 F L/ F U A I B IS (i R 8 2 E 2R 1Y
KA R 95.1%0) , THe R R BRI e 52 2K 25 | 6.00 1 F./F,, K., LR, E—~Kh
R AR X A8 5 1 R KRR I R 38 R AR T ORI b o) R i A7 O B ) R B R AR ., T
SR Z AN H e /N o Posy TEHT i GER S T A TR W 18:00 B FEA AR B IL B . 119 Desy K-
(| 4(b)), B 100 % MR R BEF7 . P I 36 B e AL B (L ) (ARG L 2% 12 T A9 R 0 a6 78 g e it et
B A5 T L AL B LV R A B R R A 1 T SE
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Fig. 4 Daily changes of PSIl photochemistry efficiency (F,/F,,) (a) and

the quantum efficiency of PSI[ (@Ppsy ) (b) in rice leaves at low temperature
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T T RR RIS, WA SRR RN R R E TR RO AR ME N SRR
G R A K A B0 A5 (L R R T R 1 A K 1 i R R, B R L R R A R 3 i B R K
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SR BIER ORI K7/ A o 1 K R R R St o ey AR 7 N o e S IS R P s TR N AL S 2N
HrE A A H 2RO, - o OFD ey BREAS 1 15 B AT (H R AT 4 40 L N [ B 77 7 25 T B X 28
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Ao HAL 390 5T IR 5T s 30 o - R S A7 B IR L O BB A Y IR 108 T 1 SR A7 TR A A0 A N B R A
Foip 6 38 17 551 A A K B SR AR A A RN A A e S P IR0 L SOD & A 7 T R 4 4 i v B AR
) PR TG 1 R BRI 2 —  BVEBR O, - AR Ho O,1 BRI E T A 9 1R 2 5 DR 2R G0 HEAH 3 BR
T MRS B B IR O Al R R AR E M . R EOKEA B KRR RS 12 d H SOD %
PE  AsA-POD {1 P 14 & SLAK T X B 75 5 A8 R BT A AR K AR 32 d B AR SR AR 19 SOD 1 4 1 T %
B, AsA-POD ¥ ¥ 5 5% B8 B8 o R Y, 3 150 BH D IS o3 A 1L 9 R AR B SR T BE T 4 v . R TRl & 5
oA EADCREM L AL AL E AR MNP ERETAMYBNEA RSB S, XfEEh T
o S Ak LK A R 7 A 14 B R R 0 ) 7 R R A A R R R AR LB L IR X K R R B T B R A 1
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Rubisco J& C, #8 ¥y -S4 RT i PR 88 (1 0 22240 43, L5 5 A 185 I mT 42 = Al Ak 1 06 6 1E AR .
KRS S5 T MBS R B O A AE W G HE R Rubisco 7E (& 7K He Ab 35 A AR FR L LK /DT
S RIG M, R R OGRS T AR R A2 G I B e Ak B L B DR g e A E R b ek
AR PSILEAGZEROCR T FEAE B e BT RE 6% 57 Pk 52 . 3 38 W] 5 i 7K s Ak 38 W] 385 5 7K AR XA 3R Jile 31 1)
HEPURE J7 , 3 5 6 A0 B A WSR3 Y 8 Y S B FE I, PR UE R A A VR R 00 306 15 PR B rp i) A bk e
AR LVEAMIEF AT,

FATTOIAFFE K B A AR B A 1 RS 3 P A B2 1 T R T DR T A 4 6T i 3 1 B8 SR A RN L B Y A
YR 8 32— Fh o 55 30 J5 L 7838 Gk B0AE BB 2 R R A R DAL %) Rk R 3 0 sk A A Y [ B, 2 H X
T — R B L Patricia 25 (2004) ¥ R 4 PGAL S A BEEE T S, cerevisiae , X iR B K TR )
i e B e 8 v o R R RS R B R i — 2P iF SR R B, 200 MPa JE J7 40 31 30 min BEE 20 273 ST fig
FMPFRIR . =E T — R E A . R K E BT 860 A Y0 40 O BN R ek AR A Ak s R
ST ) AR /N 9 T ) AT R 0 A e S ) X R 8 S B T A B AR R i LB B B i L Rubisco
it AsA-POD FI SOD % PE#R & A= T 28 4k, VA AR 258 T e S ey Fe A 5 5 17 /KRS 0 70 IR i 33k filE
Ak B AR 7 A TN 38 A A8 SR AP SO0 L A FH B EAR DL A 1 T i — 2 R AR,
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Activities of Antioxidative Enzymes and the Responds to Cold Stress of
Rice Treated by High Hydrostatic Pressure
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Abstract : Rice seeds (Oryza sativa 1. cv. Yuexiangzhan) were soaked for 10 h or not soaked,then exposed to
75 MPa high hydrostatic pressure (HHP) for 12 h. The seeds treated by HHP and their control were sowed in
the field. Activities of antioxidative enzymes (SOD, AsA-POD) in the leaves, Rubisco content,F,/F,, and @py
were measured to evaluate the effect of HHP on the growth and development of rice. Results indicated that
HHP inhibited the increasing of pigment and protein content in the early growth stage(12 d). Activities of
antioxidative enzymes were lower than that of the control at the moment. With days after sowing increasing,
the content of pigment and protein in the treatment were higher than that of the control (Yuexiangzhan).
Antioxidative ability of rice treated by HHP was stronger than that of the control at the 32th days after
sowing. The content of Rubisco,including Rubisco large subunit and Rubisco small subunit, was higher in the
treated rice than that of the control at the natural low temperature. F,/F,, and ®@pg of treatment and control
decreased at noon but can recover at evening,and recovery of treatment was better than that of the control.
These results suggested that difference in growth between the treatment and control was due to the effect of
HHP on the activities of antioxidative enzymes of rice possibly. Furthermore, HHP may enhance rice’s resist-
ance to low temperature.

Key words: rice; high hydrostatic pressure;antioxidative;stress



