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Ultra-high Pressure Application on Storage and Processing of Large Bamboo Shoots
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ABSTRACT: The work aims to develop an effective freshness retaining technique on medium-large sized
spring-summer bamboo shoots, to maintain more nutrients and functional ingredients as well as prolong their shelf life.
The work chose the bamboo shoots of bambusa rigida, which were productive in southern China in summer, as the expe-
rimental material. A contrast test was conducted between applying ultra-high pressure processing and traditional heating
processing. Orthogonal parameters were designed as mass loss rate, and contents of peroxisome, polyphenol oxidase
and bacteria. By multi-parameter orthogonal experiment, the influences of three main process factors (pressure, timing
and loading quantity of ultra-high pressure processing) on freshness retaining of bamboo shoots were discussed. The best
combination of the three factors was: pressure at 550 MPa, timing for 6 min and loading quality at 1/2 of a 15 cmx25
cm PE bag. The result showed that ultra-high pressure processing was obviously superior to traditional heating
processing in sterilizing bacteria and maintaining taste. Therefore it is concluded that ultra-high pressure processing is
obviously superior to traditional heating processing in sterilizing bacteria and restraining polyphenol oxidase. Besides,

since the processing is conducted in comparatively low temperature, it's expected to maintain more nutrients and func-
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tional ingredients.
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Tab.1 Experimental factor level of ultra-high pressure
processing on fresh bamboo shoots of bambusa rigida

NES

Proa i —PriE - H A %

K

JE 58 (4)/MPa B [6] (B)/min HHH(C)
1 350 3 12
2 450 6 23
3 550 9 |
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Tab.2 Conditional parameters of heat processing on
fresh bamboo shoots of bambusa rigida

JEiass b HH A} ] /min ey
A 15 12
B 15 2/3
C 15 1
D 30 12
E 30 2/3
F 30 1
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Tab.3 Orthogonal design and experimental results of ultra-high pressure processing on fresh bamboo
shoots of bambusa rigida Ly(3%)

T LRI ZEAfL Bk

AT A 5 ¢ CFU  miEM mm gm0

1 1 1 1 400 0.131  0.053 17.96  1600.8538

2 1 2 2 350 2725 0.010 19.14  1406.0342

3 1 3 3 450 0.642  0.140 19.30 1802.003

4 2 1 2 500 1215 0.080 1152 2002.8556

5 2 2 3 300 1391 0.052 9.96 1203.1328

6 2 3 1 300 1112 0.128 2373 1203.0639

7 3 1 3 500 1.209  0.088 18.78  2003.0694

8 3 2 1 300 0.898  0.016 18.73  1202.3739

9 3 3 2 250 0.996  0.018 9.28 1002.2884
Kx1=4808.89 K3 =5606.78  Kc,;=4006.29
LKL K,,=4409.05  Kpp=3811.56 K,=4411.18
Kp3=4207.73  Kp:=4007.36  Kc;=5008.21

ZEAZE (R)  Ry=601.16  Ry=1795.22

Rc=1001.92
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Tab.4 Variance analysis on total colony contents
R 3 52 H ¥1795 F1H I 5t FE i EE
JE5R (A4) 3888.89 2 1944.445 0.050 Fo05=19.00
BfiE (B) 40 555.56 2 20277.78 0.520 Fy1=9.00
¥ (C) 10 555.56 2 5277.78 0.134
w2 78 055.55 2 39 027.775
SR S 133 055.56 8
H: O RRTE 0=0.1 KFE L RBE,; KR 0=0.05 KF L BE; TiRicErREFARE
*k5 SENMEFEENTESN
Tab.5 Variance analysis on activity of peroxidase
LET 3 i 2% H ¥r F1H & 7 F {8 T 2
i (4) 0.064 738 9 2 0.032 369 45 0.049 817 721 Fo05=19.00
AflE) (B) 1.245 5999 2 0.622 799 95 0.958 510 999 F41=9.00 *
i (C) 1.3215399 2 0.660 769 95 1.016 948 163
wE 1.299 515 5 2 0.649 757 75
B S 3.931 3942 8
e o FRTE 0=0.1 KF L RE; " FRE 0=0.05 KF L BE; OhricFErREZRARE
*6 SHAUBEENFTESH
Tab.6 Variance analysis on activity of polyphenol oxidase
75 S o YR i 2% A ¥or F1ii & 7 F A8 g Pk
JESR (A4) 0.003 206 2 0.001 603 0.006 292 F.05=19.00
BE (B) 0.007 549 2 0.003 774 5 0.014 817 Fy,=9.00
K (C) 0.004 933 2 0.002 466 5 0.009 682
wZE 0.509 498 2 0.254 749
SR 0.525 186 0 8
e “FIRTE a=0.1 KTF EBE; RN 0=0.05 KF LB ThidWRRESADE
K7 RERKENFTENH
Tab.7 Variance analysis on mass loss rates
5 SRR 52 e ¥75 F1ii 5 F {8 I
JEak (A4) 2471.16 2 1235.58 12.412 649 94 Fy.05=19.00 *
Al (B) 2450.78 2 1225.39 12.310 281 09 F.1=9.00 *
g (C) 2517.63 2 1258.815 12.646 069 *
W 199.084 2 99.542
SR 7638.652 8
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Fig.1 Sample of heat processing for 30 min (stored for 30 d)
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Fig.2 Sample of optimized ultra high pressure
processing (stored for 30 d)
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Fig.4 Comparison of enzyme activities (samples stored for 30 d)
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Fig.5 Comparison of mass loss rates (samples stored for 30 d)
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