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1.3 THWE

1.3.1 SRECEEFEFAEM SR RS GY-4 A
WAERE T, BR 10 K, B4 kg/em’ . SR WE
FESRLIE AR, EHE 3R, HBA.CO, mg e kg ' +hT,
1.3.2 WEMERERER SR B 2.0 g AR, B
BE, hn 80% .1 80°C /K ¥ 20 min, B .0, A 3 K, EF
WL B KB R L LB, N 2 mL K, 4 0.25 pm
PRFLUE Bk U o FF Ve S0V €5 33 vk U S TR W o 2 RN
VSR, B LRRBOTE N R A S A RIE R
By, A L g . R 3 K, B .mg/g FW,
1.3.3 REMEREER A SLEE (SPS) (HEME A LEE (SS) R M
AL (AD FITER B (AMD &M 2 H8 MERLO %™ f1
ITATL % vk . FREL L 0 g BERESR ST Ik H BB,
fn 6 mL 50 mmol/L HEPES-NaOH £ # % (pH
7.5),4°CF 12 000 r/min B> 10 min, FEWF 4CTF
FEHT 12 h J5 FTEEE N E . FEVEBEER A AUEE (SPS) )L
RIR-A 140 pL, 428 100 mmol/L HEPES 2 (pH
7.5) .4 mmol/L F-6-P.3 mmol/L UDPG.] mmol/L ED-
TA .5 mmol/L MgCl, #180 pL B, 37°C 5 40 min,
1 mol/L NaOH & ||, 3 /K ¥ 5 min, ¥, 0. 5 mL ¥
HCI 1 0. 5 mL 12% [i] & — &, 80°C )< i 10 min, % %,
WM 5E ODsso B, HEWES BUEE (SS) K IR-A W 140 pl, £
#% 3 mmol/LUDPG,.3 mmol/L §¥#.5 mmol/L MgCl, .
50 mmol/L HEPES Z& i (pH 7. 5) 1 80 L BEHEHURE
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Fig. 1 Change of firmness and respiration rate in ‘Gala’ apple fruit
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Fig. 2 Change of glucose,fructose,sucrose and starch content in ‘Gala’ apple fruit
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Fig. 3 Change of SPS and SS activities in ‘Gala’ apple fruit
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Fig. 4 Change of AM and Al activities in ‘Gala’ apple fruit
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Fig. 5 Change of MdSPS and MdAM gene relative expression in postharvest ‘Gala’ apple fruit
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*1 ‘IR R SERAMEERD
EHMESETHEBEEBEXES T
Table 1 Correlation between the changes of soluble

sugars and starch contents and the flesh firmness in ‘Gala’ apple fruit

LCEis it v ES ik TEH
Gala Treatment Sucrose Fructose Glucose Starch
%} A Control —0.801*  —0.899** —0.917%* 0.870*

g R 1-MCP —0. 707 —0. 639 —0. 454 0. 314
Firmness  Z4%#] Ethephon = —0. 851 * —0.923*%*  —0.967* * (0.983* *
0°’C —0. 282 —0.173 0.215 —0.576

e BERMM, - R BEFRMEMRE, TH.
Note: * and * * indicate significant linear correlation at 0. 05 and 0. 01 levels,

respectively. The same below.

x2 TR R SR K B
AT ST ENEXES

Table 2 Correlation between sugar metabolism-related

enzymes activities and the flesh firmness in ‘Gala’ apple fruit

LKA hb¥g HEVEBERR G UEG ENE A NES MRVERLILES  WEMER
Gala Treatment SPS SS Al AM
%} & Control —0.836* —0.634 0. 356 —0.821*
T 1-MCP 0.575 —0. 339 0. 603 0. 470
Firmness Z#&#] Ethephon ~ —0. 988 * * —0. 703 0.406  —0.913* *
0°C 0. 022 —0. 005 —0. 394 —0. 468

3 WitE4ie

WFITR M, bl & RSBk JE R e B Bl 4R R
K f LR 0 , 2T WAE 6-BEIR- 20 b R B AL R
AR , W 5 A AR v LAAE R B R & B O 1
FATR A RN , W R WE SR D7 BR R s AL B O VR R 4
i TR 2 N SO L E A 5 T S M 2 IR L Bl ST
5, BEA S T 40 M35 33 FE TN R, 298 Vi %o 400 JH B i <2
PEVEF, R, SR S 40 B PO BE FNJE A B 20 5 & B i el AR
R LB S 0 T 1 2 D) 48 5 g SR S A B Ak Ao
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B LR 5 T8 LA 5, T ELYE b0 P A T RE R AR
5 SRS B AR Ak 2 A R R I R AR 45 5% VDA O .
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TR 4 1 67 18 42 S VA1 400 98 335 S TG B ) R S 3K
k. Fh AT O SRSERA S AN A 40 i R A i B LA S il
FITE PR AR AL S 2R 310, 1T L -5 40 P 25 0 TR A R A 4
FIR IR AR 2 B AR S
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Sugar and Starch Metabolism and the Key-enzyme Gene Expression in
Postharvest ‘Gala’ Apple Fruit

WEI Jianmei' , QI Xiudong? , YAN Fangjiao®
(1. Department of Ecology, Environmental Management College of China, Qinhuangdao, Hebei 066004 ; 2. School of Continuing Education,
Hebei Normal University of Science and Technology , Qinhuangdao, Hebei 066004 ;3. Hebei Academy of Agricultural and Forestry Sciences,
Shijiazhuang, Hebei 050051)

Abstract: Taking ‘Gala’ apple fruits as the test materials,the changes in the contents of soluble sugars and starch were
analyzed in order to study the relationship between carbohydrate metabolism and fruit softening,the activities of related
enzymes,and the key-enzyme gene expression after being treated at low temperature and with 1-MCP and ethephone. The
results showed that the starch contents decreased rapidly and it played the most significant roles at the early stage of
storage,and accompanied by a rapid rise rate in AM activity and MdAM gene expression,and either the starch content
and AM activity or their correlation with firmness were significantly regulated by ethylene factor and low temperature
treatment,showing that starch degradation had close correlations with ‘Gala’ fruit softening. The changes of sucrose,
glucose and fructose contents showed significant correlations with fruit softening, which significantly regulated by low
temperature and ethylene factor treatment. However,only the SPS activity increased and had significantly correlation with
firmness loss, accompanied with a fast rise rate in the expression of MdSPS gene. Also, these phenomena were
significantly promoted by ethephon treatment and obviously inhibited by low temperature and 1-MCP treatments,and the
correlation between SPS activity and fruit firmness were affected in the same way. So above results showed that SPS
played an important role in ‘Gala’ fruit softening by involving in sucrose metabolism.
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