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Effects of two pre-treatments on the degradation of cell wall
composition and juice yield of “Qinguan”apple fruit

YU Le-gian', YANG Li*, MA Hui-ling'"”, WEI Ya-jun'*
(1 a College of Forestry b College of Life Science s Northwest A& F University sYangling s Shaanxi 712100, China;

2 City Administration Committee of Jing River , Xianyang,Shaanzi 710061 ,China)

Abstract: [Objective) Effects of exogenous ethylene based pre-treatments on the degradation of cell
wall of“Qinguan”apple fruit were investigated to increase its juice yield. [Method] After being treated un-
der two sets of conditions: 60 ‘C water with 500 mg/L. ethrel(E1) and 100 mg/L ethrel (E2),“Qinguan”
apple fruits were placed in open plastic box under room temperature. The activities of polygalacturonase
(PG) ,pectin methylesterase (PME) , cellulose (CS) , xylanase (Xyl) ,and contents of cell wall compositions
as well as juice yield were determined every three days. [Result] E1 elevated the activity of PG,PME,CS,
and Xyl in comparison to control group. The four enzymes reached peak on 12",12",9",and 6" day, re-
spectively. On day 12, the contents of CDTA-2 part among pectins KOH-1 part among hemicelluloses,and
total CWM-residue degraded to 82.1%,81. 2% ,and 88. 1% to that of control group,respectively, while the
juice yield increased by 4. 7% —5. 6%. E2 increased the enzyme activity right after treatment,and PME and
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Xyl peaked earlier than that of E1. All the cell wall components of E2 except KOH-3 decreased more than

that of El. Juice yield of E2 was 7. 5% higher than the control group on day 9 but it reduced to the same as

control group on day 18. [Conclusion) Pre-treatment with 500 mg/L ethrel(E1) was an energy-saving and

simple approach to increase the juice yield effectively and persistently.
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Fig. 1 Effects of different treatments on PG activity
of ‘Qinguan’ apple fruit
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Fig. 3 Effects of different treatments on CS activity

of ‘Qinguan’ apple fruit
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Fig. 2 Effects of different treatments on PME activity
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Table 1 Changes in the content of CWM and polysaccharides of ‘Qinguan’apple

fruits under two treatments ng/g
204y & Amount
Fraction 0 d(CK) 12 d(CK) 12 d(ED) 12 d(E2)
CWM 1532.8+8.3 1169.2+7.6 3648.7+9.5" " 3521.249.9%
KOH-1 118,544, 8 127.5+4.1 103, 5427 92.441.9"*
KOH-2 85.4+1.3 88.441.6 85.242.3" 84.842.4"
KOH-3 413.8+2.5 400.6+1.7 389.4+3.3 390. 1424
CDTA-1 354.6+3.1 300.1£2.7 285.3+2.2° 280.241. 9"
CDTA-2 243.7+2.3 203.42.5 169. 242, 4 * 161.343.8 >
Naz CO3-1 1123.5+4.4 1136.7+2.9 936.7+3.8% 936.1+3.6° *
Naz CO3-2 98.31.5 79.241.8 63.841.7%* 62,707
CWM Z it CWM residue 1993.1+3.8 1832.7+3. 1 1614, 742.7* 1512.6+5.2*

TE R 3 WHE B E 227 . AT R G * 7R ) — R AL S A5 (65 60 IR (12 ) i) 22 53 |35 (P<<0. 05) 5 » » KR 5 X

(12 d) 22 5% 5 2 (P<<0. 01)

Note: Values are the average of three separate determinations &= SE. % Indicate the difference values on day 12 between treatments and

control; ¥ P<C0. 05, * * P<C0.01.
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Fig. 6 Effects of different treatments on juice yield

of ‘Qinguan’ apple fruit
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