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Abstract: In order to elucidate the effect of high hydrostatic pressure (HHP) processing on the cell morphology and membrane structure
of green asparagus, HHP treatments were administered at a pressure range of 300~600 MPa for 0.17~20 min, and the respiration rate in green
asparagus was studied. Based on the obtained results, an in-depth study of the effects of two minutes of HHP treatment at a pressure range of
10~600 MPa on microstructural changes, cell membrane structural integrity, relative membrane permeability, and the degree of apparent
mechanical damage of green asparagus was performed. The results showed that the respiratory intensity of the samples treated with HHP at 200
MPa for two minutes was relatively low [5.66 mg/(kg-h)], and respiration became weaker and even disappeared with increasing pressure and
treatment time. The cell damage in samples treated with HHP at 100 MPa or lower was limited, but the samples treated with HHP at 200 MPa,
400 MPa, or higher were severely damaged, and the physiological activity even disappeared. Imaging showed that the cell morphology of the
samples treated with HHP at <100 MPa was similar to that of the untreated sample, but the samples treated with HHP at >400 MPa exhibited a
“water immersion” state. In summary, it was suggested that 200 MPa is the threshold for causing metabolic inactivation or cell death in
asparagus spears treated with HHP.
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Fig.1 Effect of HHP treatment on respiratory intensity in green

asparagus spears

22 HHEAEMLEFMPE R ERS R

e

HPELT YRl AT SR AL AR A S T &5 &/ T
YifHh, FEBRGOERE RN, Bz 2
FE A 0 20 ) 5 304 A itk 4 e (5
R AE A [i) i e . A TER o) 43 15 80 41 i I s e )
M, SEREMILIA AT b A el sh &, R RMEE T
AL AR 2T e (R, TAE T 4 R A o
FEHIN AR, NRE S TR Gl st & IR
UEAt,  dHRRE R A RRRE 5 M 2T i 2 S I 4
RO, ML G A AT 2 B 400 A AR e 2R 1 0 B AR
U310 H P 2 WL, AR i TR AL TR (I8 7 S 4 D 4 0
P GLRRLT 2, 10~100 MPa ACFEFE i 5506 FR A 2 8] TC 2
HPEFERE, 1] 200 MPa AbFR S AT AN LG R IE, B
A /D w20 A A O B BEER, MR T2 400
MPa 5% 600 MPa B}, 4HHu /R 2R, R4
HET. . RIRGE UL, S AR R SRR, TR
AR, AN e R B T ™
Zhang WY R R OGBS SR, BIF AR

B, 100 MPa KbHEF) 5 A SR R LF, 300 MPa
ARFR R B8 T 4H M AR, 500 MPa AbER ) 55 54
YHHIAEIET . Gonzalez 25 T HRGEFH 200 MPa b3
FRIEE R A 4R R BR300 MPa B LA AR EE fr
A A AT

2 SrpELIEN R A E AR R I R
Fig.2 Effect of HHP treatment on cell membrane integrity in

green asparagus spears
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Fig.3 Effect of HHP treatment on the microstructure of green

asparagus spears
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Fig.4 Effect of HHP treatment on the cell membrane

permeability of green asparagus spears
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