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Abstract: Changes in cell wall enzyme activity are known to significantly affect pectin degradation and fruit softening. Changes in the
pectin content and activity of cell wall polysaccharide-degrading enzymes (PE, exo-PG, endo-PG, and EG) during low-temperature storage
(0 'C and 10 C) of “banbianhong” plum were investigated inthis study. Correlation analysis was carried out to explore the effect of cell wall
enzyme activity on pectin degradation. The results showed tha the changes in the activities of four cell wall enzymes were different during
low-temperature storage, indicating that lower temperatures inhibited enzyme activity to a certain extent. PE activity showed significant
difference after 5 days storage under 0 ‘C and 10 °C, while significant differences were found in exo-PG activity during the entire storage
period. When the plum was stored & 0 ‘C and 10 C, activities of endo-PG and EG did not show significant difference duringthe first 10 days
and thetrend of changes in endo-PG activity was similar to that of EG, however, the peak value of endo-PG activity appeared later than that of
EG. The results of correlation analysis between pectin content and cell wall enzy me activity showed that protopectin and SSP content showed a
significant negative correlation with WSP content. The activity of PE exhibited a significant positive negative correlation with ASP and HSP
content. Thus, PG played an important role in the conversion process from protopectin and SSP to WSP, while EG played a minor role on the
degradation of pectin in plums.
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Table 1 Changing of different soluble pectin content on plum fruit during storage at0 C
sl BREKAmgg  WSPI(mglg)  ASPAmglg)  HSP/(mglg)  SSP/(mg/g)

1 2.5540.01° 1.11+40.06' 25740.02°  2.6840.04°  2.1640.07°
5 2.4340.02° 1.2840.01° 2.1740.01° 2.6840.02¢  1.9440.07°
9 2.3740.01° 1.58+0.00¢ 1.0740.04° 2.5440.01°  1.5240.01°
13 2.0440.01° 1.7840.00° 1.080.00° 2.2640.01"  1.3940.01¢
17 1.900.029 2.2340.012 1.3740.01¢ 3.0340.01°  1.1740.01°
21 1.8040.01" 1.9040.01° 1.34+0.02¢ 2.9340.01°  0.89+0.01
25 2.1040.01¢ 1.8540.01% 1.3340.03¢ 2.9140.00°  0.8540.011
30 2.1540.01¢ 1.83+0.01° 1.5140.01° 3.3840.01°  1.5340.01°

E: FRFEEAT£F 2%, p<0.05.
¥ 2 =FE 10 CIEDIIEP T RIS R R 22T
Table 2Changesin differentsoluble pectin contentin plums duringstorage at 10 C
afiEl/d R R A(my/g) WSP/(mg/g) ASP/(mg/g) HSP/(mg/g) SSP/(mg/g)

1 2.5540.01% 1.1140.06° 2.5740.02° 2.6840.04¢ 2.1640.06°
5 2.2740.01° 1.8840.03¢ 1.9940.02° 2.3940.02° 1.3040.01°
9 2.0240.03° 2.3040.01¢ 0.90+40.01° 2.2540.00" 0.8340.01°
13 1.8140.00¢ 2.3340.04% 0.88+0.00° 1.96:40.019 0.76+0.01¢
17 1.6940.00" 2.5440.01° 0.7020.01 1.54+40.00" 0.57+40.02°
21 1.6540.019 2.39+40.01° 1.2340.01° 1.89+40.02¢ 0.56:40.01°
25 1.7740.01° 2.3620.01% 1.2140.01° 2.0120.01° 0.38+0.02¢
30 1.7340.01° 2.3240.01% 0.9840.02¢ 2.1640.01° 0.4840.01
i RRFEATEFEE, p<0.05. PHEATA M b, AT DARE G A H 7~ 4N HD BERE X B i

\ W \ . R TYFEMTFEN . 25 74E0 CHI10 CiRE T~
24 R AR SRE MR RNy s g 4 R RIS 3 AR 4R
X0 2% 1 AN [ S g e SRR 5 R4 P e il v 11 A
< 3 T 0 "ClojEnd F2-h AR EEAY SRAR BRANBEIE M (B4R XM 534
Table 3 Correlation anal ysis between pectin content and cell wall enzyme activity in plums duringstorage at0 °‘C

BRI WSP ASP HSP SSP PE/[mmol/ exo-PG endo-PG EG
Img/g)  /Amglg) /mgg) /mgg) /Amgg) (g40min)] /pg/g) /[si(gh)] /[s/(gh)]

JR R 1 -0.905" 0.667 -0.301 0.868" 0.657 -0.955"  -0.833°  -0.192
WSP  -0.905" 1 -0.759" 0.408 -0.840™ 0.686 0.927"  0.787" 0.251
ASP 0.667  -0.759" 1 0.052  0.760" 0.860"  0.836™ -0.329  0.080
HSP  -0.301  0.408  0.052 1 -0.260 0.233 -0.136  0.722° 0474
SSP 0.868™ -0.840" 0.760" -0.260 1 0.591 -0.885"  -0.710"  -0.093

PE 0.657 0686 0.860" 0.233  0.591 1 0.780"  -0.310 0.081
exo-PG  -0.955" 0.927" 0.836" -0.136 0.885" 0.780" 1 -0.673  -0.086

endo-PG  -0.833° 0.787° -0.329 0.722" -0.710° -0.310 -0.673 1 0.493

EG 0192 0251  0.080 0474 -0.093 0.081 -0.086  0.493 1

E: RT p<0.05, &R p<0.01.

216



M EmBHL

Modern Food Science and Technology

2015, Vol .31, No.5

Table 4 Correlation analysis between pectin content and cell wall enzyme activity in plums duringstorage at 10 C

& 4 FF 10 CIoFEu A20h LR BRAY SRAR BRANBEIE 1 2 8148 Xt 434

ORI WSP ASP HSP SSP PE/[mmol/ exo-PG  endo-PG EG
I(mg/lg) /Amglg) /mg/g) /(mg/g) /(mg/g) (g10min)] Apg/g) /[s/(gh) /[s/(gh)]
JR R 1 -0.942™ 0.895" 0480 0.958™ 0.093 -0.946™ -0.674  -0.644
WSP  -0.942" 1 -0.946™ -0.196 -0.967"  0.206 0.831"  0.476 0.397
ASP 0.895" -0.946" 1 0.308  0.890™ 0.208 0.759°  -0.434  -0.473
HSP 0.048  -0.196  0.308 1 -0.307 0.711" 0.079 0.055 0.146
Ssp 0.958" -0.967" 0.890" -0.037 1 0.301 -0.848™  -0.539  -0.493
PE 0.093 0206 0.208 0.711™  0.00 1 0.222 0.041 0.323
exo-PG  -0.946" 0.831" 0.759° 0.079 -0.848"  0.222 1 -0.756"  -0.669
endo-PG -0.674  0.476  -0.434 0.055 -0.539 0.041 -0.756" 1 0.619
EG -0.644 0397 -0473 0.146 -0.493 0.323 -0.669  0.619 1
7E: RF p<0.05, & T p<001.
ME 3 LA R, Z57 0 Clg 5 Rk & e .
3 g

WSP £ SSP & &AL A% (p<0.01). SSP 5 WSP
EREE TR (p<0.01), 5 ASP & EE IEMK

(p<0.05). TERSLREGEFEF, B SRR AN SSP 2B fif
AR ASP SRR SR SRR, 1T HLJEUR I SSP i ASP
B AR B A WSP. 3% 4 nJLLEH, 10 CIEji
AN A R PR R & AR S 0 CAMULE
BLo

0 CIihf PE &S ASP S &AL T3 IEMH R

(p<0.01), Tifii10 CR7jekAf PE iGPE S HSP & =481k
3 IEA 2R (p<0.05); 0 CAHI 10 CI7jikt, exo-PG
TGRS ASP AR KIS B3 IEAH O X 1, PE 1 exo-PG
T TR, ASP AT HSP A5G FRAAE SR I A 1l sl il
He PEREREIN IR, exo-PG AL 5 R R AN
SSP & 8RN R FE ARG (p<0.01), 5 WSP
BONEFE IEME, 1 endo-PG iE MR R A 1E 0 CI™
JE S LLBE IR o UERH PG EFT, AN SSP
Bff A 15221 WSP.

0 CIjEif PE &5 exo-PG iEMEAR LA 35

(p<0.05), —fiAN PE v PG $RA/EFIX S, W&
PV (S AR BRI R o VA SR, SR SeRiR AL
5200 (A Rt D BT B, — L SRS LR PE
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(R P RS SR B P, ARSI T A et
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FEEE A 4R BER RS 1. 0 C R AR AT SSP
FrfA s, WSP & st st AR el . RIRE —E fE
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