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 E: MR TEERETEN 4N 2 A SRR KRR TR ROK AL E R
EREY, EEPAEY, AHRSHAAESEPERANTERSEER/HEH 33/25CTEES
TXR (25/200C), 38/28CT BEMTXE,; MMLFEMBEAT AR, 38/28CHBE. 7E25/20C,
33/25CT , AR GROERMEFEESESHAMSHMYRES TR ISR, 7£38/28CHET WAL
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FAl (Lycopersicon esculentum Mill.) REREY, X @EMENERR, H&FZE X &EKE
NHFEER. ESCEERT — SR HEEGRA SR -3, JxhX s R a4
BT R, PN - EHRERE, EHENTHHRERSESSRETERNBHRENZEEH
X3 HIREEESE MR ABA SR IN, HOIEWH X MR ABA & B BHITE MRN8 4
R Dinar SH| B KEEEFFMEM BREHA, EHM SR RS E £ R &4 T AR R
FhEARRA T EETY,

B, BkMENRRE, SHRSHEYNARFENTEE XY, LR ZEETHEY D,
HYHRBLWABRE . WEEAEE. EEYAREN pH 24T, SBHEAL N IERS, Hita
H5HREANERIERELE S, INESAA THRBEERQETREFEESY, CAEWRIRHE,
HATHEREYHEL, MENHEYERBRG THREZFHESABEZENKE, BX=FHENME
HESRM AT BEFE IS AMRHERSEMHEE Wt Sy EBTHE, K3 CBE3S Hhd
MRS BEERBAG TEEMM, ME U PRMEDEAREZAED #—FoER0,
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2w, Hit, ZHRKENREL HEHEAEAFEREMERREG T ERNEZEKENERES, Tt
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25/20°C (XER). 33/25C. 38/28C 3 ML, BT 6 8k, 3REER. SERXAMEESF 12 h, B
3% 12 h, HEESREHR 350 pmol-m™2-s~ 1, PHIZEREFE 2 d M 4 d J5 R A RAEF AT BRE & BT,
ZHEHARIS B Chein U Mary 190075, AU, FR1 g BN A MR, WA
WRE; BIAS mLTBX K 5% HCO,, KB 1 h; B> 30 min (14000x g); B EEW 1 mL, J02
mL 2 mol/L NaOH #1 15 L RS, 185 10s; FR THE 20 min; /1 2 mL {251 NaCl 12 mL LB
S1ZEHL; B0 5 min (10000 g); B 1 mL SEEAH, ZERFE PR LBERT; BT 100 uL FEE, RFF
£ -20CKFEPRHEN, ZRESEEEMEERLT “KEXBESEEESAILRE" #17, HPLC #ig)
TR 64 % B G IER PRI, B . WM A 2% E Sigma A7), HPLC Rl 4&f4F: ODS -
FAH C18 # (150 mmx 6 mm), SPD-6AV #85Maill, P4 254 nm, #EiE 25°C, Hii# O~ 12 min 40.5 mL-
min~', 12~20 min ¥ 1 mLmin~', 20~40 min J 1.5 mL-min~", #3FESERER 1 uL, RESIEHER 8 ul,

2 HR54%

2.1 BERMNAEMAGEMEHHRZRIFENTZI ‘

BN R BROKESHNEEREH, WREARRIERZBFEEHENER, FEAXIMEZERER
FEFERZHEPBREAN—H, NE1PAED, MG (258, 259, 260, Sa) MA KK (Spm)
SERMEENTIE MR, 38/28CAHEMN KB KERES; AWAGRFF (F 5, $6) 33/25CHHE
EFXTER (25/20°C), T 38/28 CALIBAME FXIAE; 1557 2 d Ml 4 d AR fLEHE AL, AR mFhE
25/20°CH1 3325 CALTE A THEF B S WS MHEYSE THAS R, MAERR 38/28CA M K4
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Fig. 1 Effect of high temperatures on endogenous polyamine levels of seedling leaves in tomato plant with different heat-tolerance
A: 2 days; B: 4 days
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WAEH: (Spd) /KFEZERER T MRAEN SEEAAL., 42 d M4 dHEREER: ARG
5. o6 WSS Bl B EMMKIKE 33/25C . 25/20C, 38/28°CAb3E; Wit 4 S Fh 258. 259. 260,
Sa TP XEREK EREIRBE B0 E e fin, 38/28°CHI/KFE|E; 7E 25/20°C ., 33/25C T M & FhESE T
At iafy, BEERIR 38/28C T MR MR & T AR,

B (Put) SEMATMMBKEZ, EMSMNBEEREASTH S, WA KR ESH S mPEK;
R A T AR 2 d 1 4 d R LBE B ARMER: B S SR RS 2 2 e e,

2.2 MENARRBRMEEMTFEBENF ZERSBHRMN

F24RExR: LTEEWASFHEEAWMGSM, FHEHMH SRS BRRETNEH S
L —8, HNHBRTEE. ARRRAME 25/20CH 33/25C TR SBESHAMMHEYRE
B iR A, ME 38/28°CA BT B BAR FA MG,

MBI A PIEREASBRIEERESS, 0B 2dM4dNERER: THRESBEBEERE
AR SRR AL, AT 245 o () T P v B K /MWK &2 33/25°C . 25/20°C . 38/28°C; T #iid
T ) X B /KB IR BE ) TN, 38/28 CES /K P B Wl R B E 25/20°C#1 3325 C TR FA
SR, B7E 38/ 28C TR & TAWMHGR .
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REMBHEARRSFZE, HREREREEAZT.
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Fig. 2 Effect of high temperatures on endogenous polyamine levels of blooming leaves in tomato plant with different heat-tolerance
A: 2 days; B: 4 days
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RIS XU s Roy P X A AREVK B AGARETHRLE, RATE 45CTMHAG
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TAFFE i s 258, 259, 260, Sa IEAMHEFH 5. 6 TibREHM A EHH K, &
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B8CHI R RALE 2 RIREE RN, FEEEAIMIBIR P LI, W mFPIERTE 8°CHEH & RiTix
BFATRE AR, HHAGFER X T RS R T PR K ZEA R, Song FUVB5T
THEMIEM P SAMDC (S-IRHEEAMRBRE, HEMEHESRIEN—f T ERER) BEESS
BT (38C) MBI ARMER MK ZEIRRR, KIFH L VEWH R BEEERE LT RS
SAMDC ¥ 1, MBS ARMBEEZ TR, RSN BT LIS/ K R EB7E &R T Hsa ke .
BR, RBEFHMEINH RGN R EREERRRIAF THNRZEKFHER, BRAE
BB BJAER I AL BRI BEAFN ERRR, MEHE—F R
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The Different Changes of Endogenous Polyamines in Tomato Plants with Differ-
ent Heat-tolerance under High Temperatures

Du Yongchen, Mao Shengli, Wang Xiaoxuan, Zhu Dewei, Li Shude, Dai Shanshu, and Gao Zhenhua
(Instisute of Vegetables and Flowers, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: The changes of endogenous polyamine levels induced by high temperatures were investigated in
tomato plants with different heat-tolerance. Plants were treated at temperatures of 25/20°C (day and night), 33/
25%C and 38/28%C at seedling or blooming stage. The results showed that the levels of spermidine and spermine in
heat-tolerant varieties significantly increased with increase of growing temperature, and the maximum was observed
at 38/28%C. In contrast, in heat-sensitive varieties, the highest levels of spermine and spermidine occurred at 33/
25°C. The temperature treatment of 38/28°C remarkedly decreased spermine and spermidine contents both in leaves
and flowers compared with 33/25%C in heat-sensitive varieties. The putrscine content showed no regular changes hoth
in temperature treatments and varieties. The involvement of polyamines in tomato heat tolerance is discussed.

Key words: Tomato; Heat-tolerance; Polyamines
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Effects of Cold Storage and Controlled Atmospheres on the Content of Glucoraphanin in

Broccoli Florets
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X@i7: HIER; Glucoraphanin (4~ PR IHMBET I THiE); B; <A

FEPH#EE: S635 IR A XEHRE: 0513-353X (2003) 03-0286-01

Glucoraphanin (4 - AR VHBL T EIFT FHH) AFEXFIEFEE, HM¥HEY Sulforaphane B1H 38 69 L 15 .
FRK LA Marathon’ F RN, WEEEERYIB/NMERRE I 100 mg/L 8 NaClO RE B 1 min, HAKBEE., 45
B 650 g ALFRB F 0°C. 5CH10CH#, HTE SCTHFTS AIFLTE: 1) Air, 2) Air+10% COy, 3) Air+20% CO,,
4} 1% 0y, 5) 1% 0y+ 10% CO,. B— LS AIAEL YK, AbHE 3. 6.9, RdEHES0 g, BB HETER, HH
BRBARERBT 4CRH. H 02 g BAETHRAESAHRKFE 10 min, 350 g0 5mn/5, REFHEHR, HH2nl
HAKBRIREER®LE L, 83 LEB. RERE L DEAE-Sephadex A-25 &E)2H/5, A 100 uL 0.1% B35 HF LGB
BiM8 (anyl sulphatase) I, B/EH | mL EFRKTHEG BB R AL HPLC 2347, HPLC A EIEEMS X :150 mmx 4.6
mm Spherisorb C-18 ¥, PAZBEHIKIERF A, 1.5% ~ 20% B Z LA BER 30 min, HEN 1.0 mL/min, £H 226 om
F1280 nm PR, LURTEIT T (inigrin) FAHIEER LT SM T (NPG) R W,

R FERE, £ 0CH 5CARMR, FHERZAERFH Glucoraphanin S ELH E T I; ME I0CTI#od, H
TEFHRIE TR, HHaOAETERL, ANSEHRE, B 10CKETERmNEAERT 9d, 7£5CHSAT#E S,
BEK CO, (Air+ 10% CO,, Air+20% CO,) X} Glucoraphanin B LB EZW, MBMEM 0, (1% 0,, 1% 0, + 10%
CO,) MBMHEHSELE0~9 dFE TR, AT RE, 43 5[ EMMIT KNS B ABRREE, FrEResh
WS TR, WA 2, 4. SHABTHBR, HEHWE 304 L, BEEH 0, # Glucoraphanin & B 2 1%
o M7= R 65 B AT Glucoraphanin S BEA%E, LB 28T, AHGERY, K0, £HT, X EHER
MER®E, MK O, 557 B85 /2 Glucoraphanin I ERIEME, MM IEHS BN, BANENEFHE—BWR.
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