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Abstract: To evaluate the influences of different non-thermal methods on the sterilization effectiveness and quality of raw fruit and
vegetable materials, high hydrostatic pressure (HHP) technology, cold plasma (CP) technology, and irradiation technology were applied to
sterilize freshly pressed passion fruit pulp. The results indicated that the three non-thermal treatments could inhibit and kill to certain extents the
microorganisms in the pulp (2.15 Ig(CFU/g), 2.44 Ig(CFU/g), 2.34 Ig(CFU/g), respectively). The number of colonies in the pulp was lower than
1 Ig (CFU/q) after the treatment at a pressure of 300 MPa and above and the treatment with an irradiation dose of 3 kGy, indicating that both
methods had a good sterilizing effect on passion fruit pulp. In order to explore further the effect of HHP treatment on the storage period of fruit
pulp, this study also investigated the changes in the microbial contents of fruit pulps with and without a high hydrostatic pressure treatment
during the storage at -18 < for 9 months. The experiments showed that the microbial contents of the passion fruit pulps treated at 500 MPa and
600 MPa were still in compliance with the National Safety Regulation after being stored at -20 <T for 9 months (both<2 Ig (CFU/g)). In terms of
physico-chemical characteristics, the HHP technology and CP technoldogy coul effectively retain the color (1E<2) and flavor (p>0.05) of the
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fruit pulp, and exerted certain inhibitory effects on the activities of POD and PPO enzymes, although the irradiation treatment could not
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inactivate the PPO enzyme. In summary, the HHP technology can effectively kill the microbiam colonies in the passion fruit pulp while retaining

better the quality of the pulp. Therefore, HHP technology has good commercial application prospects in processing passion fruit pulp.
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Table 1 Effects of three sterilization methods on the total number of colonies in passion fruit pulp

HHP & CP%& BREBAH
I AS H % H/g(CFUIG) AL HE%ESIg(CFUIg) WIASL H % 4k/g(CFUIG)
*t 40 2.1530.05 St 8 4E 2.4439.05 papictil 2.3430.10
200 MPa 2.0240.07 3min, 140kV 2.2430.05 3 kGy <1
300 MPa <1 6 min, 120 kv 2.0040.09 6 kGy <1
400 MPa <1 6 min, 140 kv 1.9540.09 9 kGy <1
500 MPa <1 6 min, 160 kV 1.8740.10
600 MPa <1 9 min, 140 kv 1.65#0.10
E: BRARES2I9(CFUIY); #AB4RAMMEHTEE (n=3).
R 2 ZMFREA AN EERREBSEMBEEHIN
Table 2 Effects of three sterilization methods on passion fruit pulp mold and yeast
HHP & CPXH BRIAE
WIBAS H% 4K 1g(CFU/G) I AH B Ig(CFUIg) WIDASL H %4 Ig(CFUlg)
*FRE.20 1.1740.05 o] 1.6540.05 28 1.6540.01
200 MPa 0.7040.10 3min, 140kV 1.5420.02 3kGy ND
300 MPa ND 6 min, 120 kV 1.3040.01 6 kGy ND
400 MPa ND 6 min, 140 kv 0.7040.01 9 kGy ND
500 MPa ND 6 min, 160 kV ND
600 MPa ND 9 min, 140kV ND

E: ND AFARME; #IBELRAEHTAEE (n=3),
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J& E A A pH 18 % TSS (lI7E /NG N AL,

WAL b =07 SRR pH (2% TSS 54N,

RI3 ZMHRNEEEERRRNEE
Table 3 The color difference of passion fruit pulp after treatment in three treatments

LIk xR 200 MPa 300 MPa 400 MPa 500 MPa 600 MPa
L. 203#0.15  1.9340.12° 1.8240.12° 2.0240.11° 2.6540.45 2.9740.12°
a- 1734009  1.7740.07° 1.2340.09 1.7840.12° 1.4740.03 1.5240.09°
AP b. 1.842022°  15140.14° 1.6240.29° 1.5140.34¢ 1.5240.33° 1.4440.20"
AE - 0.35 0.59 0.33 0.74 0.45
pop:cei: 3min140kV 6min120kV 6 min140kV 6 min160kV 9 min 140 kV
L. 203#0.15  2.0440.10° 2.0140.09* 2.0940.15% 2.0940.11° 2.1240.17°
cpP a- 1734009  1.8040.09* 1.9140.15% 1.8840.15" 1.8840.04° 1.7340.19°
b. 1.844022°  1.8810.18° 1.9540.11° 2.0640.15° 2.0640.20° 2.08+0.28¢
AE - 0.08 0.21 0.22 0.22 0.26
% BB 28 3 kGy 6 kGy 9 kGy
L. 203#0.15  1.8240.20° 1.6240.11° 1.4740.15°
$aHR a- 1734009  1.6740.07° 1.3940.13° 1.2240.26°
b. 1.844022° 1374029 0.8440.12° 0.6440.31°
AE . 0.51 1.14 2.01
E HABLRAMERTAEE (n=10); Fl—4TFEA RF EAFE AT £/ 2% (p<0.05).
x4 ZMAFRAREREERREN oH EMFLAMERIE E
Table 4 pH value and TSS content of passion fruit pulp after three treatments
TRAIE A% xR 200 MPa 300 MPa 400 MPa 500 MPa 600 MPa
o pH  3.1540.00° 3.1340.01° 3.1540.00° 3.1640.01% 3.1440.01% 3.1540.01%
TSS 15240.00°  15.240.00° 15.540,00° 17.040.00° 16.0+0.00 16.0+0.00
K 3min140kV 6min120kV 6min140kV 6 min 160 kV 9 min 140 kV
cP pH  3.1540.00°  3.1440.01° 3.1540.01° 3.1640.01% 3.1540.01% 3.1640.01%
TSS 15240.00°  15.240.00° 15.240.00° 15.240.00° 15.240.00° 15.240.00°
Ex 4 3 kGy 6 kGy 9 kGy
158 pH 3.15#0.00° 3.1640.01° 3.1440.01° 3.1440.01°
TSS 15240.00°  15.240.00° 15.240.00° 15.240.00°

A BABEERAHBEHATEE (n=5); F—ATF LA TF LAF4 AT 27 2% (p<0.05).

3 £ SO, e AR PREJE R AR TR S
- PE. i, pH E 1 TSS HIA&RL. SN, =Fiok
ASCHEFT HHP CP AR AL OGS 77 7 R I T 7 AR A P A AR P RSO BT E R 12K,
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Hrf HHP FARIEANE PR AR L, BASRILN
300 MPa Az L b JE /740 ({RIER ] 15 min) F1 3 kGy
J UL FARIE S AR DR B A R A BT AR
/N2 19(CFUlg), HAFIFH HHP AR SRR Lt
9 H HBEAF SIS S5, 500 MPa #1600 MPa 4b 5

K AEVEETR T EFR BSR4 E . a3k
PERGTH, —FR B 7 2O B A R RS pH R TSS (1)
RN, SXTRRARE S ZE R AR (p>0.05),
AR E RIS E AR Lx ax. b*EML, H
W CP HARANEE 5 I 238 BN, HHP AbEE
JERIEZEERKT CP HR, (HPE AT RN
O FEE AR AT WL IR AR (UE<2); TR ST
RS ST A T PPO BREMEA B E LT

(p<<0.05), H7ESLEGHplETREFIEMIEMN, PPO
FiEE M 3.16 Ulg min 72 5.28 U/g min, K HARFE
JEIRE RS SRS, 9 kGy 4RI E AL IS AL 5
XTHRZHAR P 22 MH AE KT 2, BB EFE R AN
IR AT RS . 255075, HHP FORZE S B AR R AL,
PERT IR RN TS« Ho A 70T AU
JE 55 ISR N A AU 4538, fn Qing 45T
FLZEH] 400 MPa ki 5 AL FR E A R4 K 0 T Fh ik
A, HLAT DUGRFEPE IR 8 (16 J8D PIRIa R
FURR . 23 EFTR, HHP BoARER B I LAk b A
AR S AT
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