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Effect of ultra high pressure treatment on the quality of passion fruit-pitaya

compound beverage and optimization of sterilization process
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Abstract: The non-sterile compound beverage was used as the
control. By setting different combinations of low and high pres-
sure, holding time, low-pressure time ratio, and synergistic tem-
perature, the single-factor and orthogonal experiments were used
to perform ultra-high-pressure sterilization on the passion fruit-
pitaya compound beverage. Determined the changes of the total
number of colonies, mold and yeast, pH, soluble solids, stability
coefficient and color difference AE, and other indicators, and
studied the effects on the quality of the compound beverage and
determine the optimal ultra-high pressure sterilization process

conditions. Results, after the combination of low and high pres-
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sure of 200 MPa/550 MPa, with the holding time of 12 min, low

and high pressure time ratio of 1 : 2, and synergistic temperature

of 30 °C, it can effectively kill the microorganisms in the com-
pound beverage, which has little effect on the original quality of
the compound beverage.

Keywords: passion fruit; pitaya; compound beverage; ultra-high

pressure; quality
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Table 1 Effects of low and high pressure combinations on the quality indicators of compound beverage
=Y ] LR35 e A [ T W/
44 /MPa 1g(CFU+mL ™Y e % RERH aF
CK 4.48+0.157 3.88+0.012% 11.98+0.068% 0.91640.031% -

100/400 2.4840.006° 3.83+0.026° 11.97£0.1732 0.93440.021* 0.52+0.042*
200/400 2.24+0.012¢ 3.87+0.050° 11.9340.208* 0.94840.005% 0.784+0.066%
200/500 2.0540.006¢ 3.83£0.021° 11.974£0.188* 0.957£0.019° 0.5340.184"
300/500 1.90+0.0254 3.83+0.020% 11.934+0.174% 0.94540.039* 0.65+0.136*
300/600 1.7440.061¢ 3.83£0.012* 11.9340.1742 0.91640.026% 0.76 £0.044*

T WF/NG TR R R 22 5 2 3% (P<<0.05) .

2.2 RIEREXE &R G R E
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TN () 36 52 5 Ok b R T BB R AR T

B3 2 AL, 50T HRZE A HL 40 8 i T A BN &2 5 IR
FHR pTL AT 4 [ 2 ) A0 A E R BOE R B/ B TR
P25 S o WL vy T b BT A5 B R 9 A2 OB Y I IR
FE R RS o 35 Ty e SE RIS 5 T vl bl ) Ak

BRAEAR SR T pH R R VA M T8 4 8 Y R e 4 R — B
Fifi 2 8 e AL B v O T B IR A9 A 4L B ORE Y €8 22 06
AE T 18 min W K, S AbERA] 0] 25 5 3%, W B R 4l
o AR B L A2 A TR HR A P T 2 Ak TR B A R
VF) A R 200 0 P € ) T A T S T (S A2 A K
B A TR AL . 25 A 45 TP b 2 A 7 A 5 R
BAEM PR BT R R 10 min,
2.3 REEMREREGESRMRRNE N

W 25 AU e IR o5 B f 0 2 e R IR L B A B R
B & RBCT BRI B K B 2.56 1g(CFU/mL)
F 2% 1.76 1g(CFU/mL) (£ 3), 3% & B Jg 3% w5 s i )
7 b A% [ e ) B4 it 2 X ek A 4 14 R R 3 R A5
LS AR e A IRD E R C XoF A0A  19 A  J 30 £ D A
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Table 2 Effect of dwell time on the quality index of compound beverage

£ R B[]/ [R5y ATV L B/ N
min lg(CFU « mL™") ot % Rk A oF
CK 4.4840.157% 3.8840.012% 11.98+0.068% 0.91640.031¢ —
2 2.6740.042° 3.8640.0467 12.02+0.248¢ 0.94440.020" 0.7840.036"
6 2.4840.006" 3.8740.050° 12.01+0.268% 0.948+0.016¢ 0.72+0.140"
10 2.2440.012¢ 3.8740.050° 11.93+0.208% 0.93440.005¢ 0.78+0.066"
14 2.1040.1394 3.87+0.050* 11.98+0.273% 0.94140.024¢ 0.99+0.113
18 1.8240.137¢ 3.8740.0467 11.98+0.254¢ 0.94940.006* 1.07+0.145%

T WG F AR R 2 57 B (P<<0.05).
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Table 3 Effect of low and high pressure time ratio on the quality index of compound beverage
mEngy e oH TR e NE
lg(CFU «» mL~ 1) %
CK 4.48+0.157 3.88+0.012% 11.98+0.068% 0.91640.0312 —
5.1 2.5640.047" 3.87+0.055° 11.90£0.118* 0.94240.0242 0.590.139¢
201 2.3940.035" 3.88+0.050% 11.81£0.115* 0.93940.020% 0.680.121¢
1:1 2.24+0.012¢ 3.87+0.050% 11.93-+0.208* 0.94840.005% 0.784+0.066"
1:2 1.95+£0.0494 3.88£0.050° 11.82+0.137# 0.959+0.025° 0.96+0.092
1:5 1.7640.026¢ 3.86£0.051¢ 11.83+£0.153% 0.925+0.031° 1.0540.142°

T SNG FREA ] 3R 22 5 1 % (P<C0.05).,

S B2 A UORE T AR 0 R T ORI IR R
WRREIEE 102,105 W B BB 2 T 42 . 4k 2
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Ko GEHTUEAR B AE 77 A % 8 B0 B9 A & T I 1]
1L,
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24 MEAREMEARMNAENRERENZNE
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(ORI (ER: 2 N N F LR R sl o A (I N T~ 2 A
Fo K5 R AT VHIE ST b T Ak L v A R R X R A R
WK — 2, WAL pH. T FETE 9.
FaE BB A K 3.88.11.98% .0.916; fifi 5 8 5 JE &b
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Table 4 Effect of dwell temperature on the quality index of compound beverage

Pyl /°C AR pH R Rt A AE
lg(CFU » mL~1) %
CK 4,4840.1572 3.8840.012% 11.9840.068 0.916+0.031* —
25 2.3440.026" 3.91£0.029 11.8840.1507 0.956+0.025% 0.72+0.087"
30 2.2440.012" 3.87+0.050* 11.9340.208* 0.94840.005* 0.78+0.066"
35 2.014+0.046¢ 3.91£0.032* 11.92+0.115* 0.94240.006* 0.830.079%
40 1.9840.044¢ 3.91£0.032* 11.9240.115* 0.94940.008* 0.84-+0.040%
45 1.9040.047¢ 3.91£0.029* 11.9140.1017 0.94140.009* 0.9740.0322
T ASING SRR R 37 2 5 B 3% (P<C0.05) .

25 BREREEXRBRERSSH
I R g T Ak B 3 [ 3t B2 O 30 °C LR Lo (3T

1 =R =K IE R 8 R KF B0 L 5.

x5 EXRBWERAKER
Table 5 Factor level orthogonal test table

A IR R Ty B L i ] / C ik

F 414 /MPa min i i) 1
1 200/450 8 2.1
2 200/500 10 1:1
3 200/550 12 1:2

HI 3 6 WA, 42 08 i R OE S8 MR AR 56 19 B A Okt o
VIR A 55 o R R RE . AR R 45 R A 4 BT AT
A,<<A,<<A,,B,<B,<B,,C, <C,<C,, N\ EHH
KTALUFEL, WHE SR Z0 T BEAE P(ER 0.024 5
(P<C0.05) P BB 4% . AB.C 3 RZEM P {5<C0.05,
PEEA X 3 AN 26 A ORI A B ORI
R 22 5% 0 £ BT A C> BRI & E 7 20 4 > 1%
i FE B fR) E > AR D . bR B R KRB IRA
B VORI S5 A R e KB 25 R As By G BIMIR R e )
44 H 200 MPa/550 MPa, {3 B i) 2 12 min, i {5 H B
B EA 12,
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Table 6 Effect of different ultra-high pressure conditions on the sterilization effect of compound beverage
—_ A 5 D % K/ 5 PRI B 1/
(%1% (CFU+mL ') (CFU+mL™ D
1 1 1 1 1 120 —
2 1 2 2 2 76 —
3 1 3 3 3 40 —
4 2 1 2 3 54 —
5 2 2 3 1 17 —
6 2 3 1 2 44 —
7 3 1 3 2 22 —
8 3 2 1 3 35 -
9 3 3 2 1 13 -
ok 7867 65.33 66.33 s0.00
ko 38.33 42.67 47.67 47.33
ks 23.33 32.33 26.33 43.00
R 55.33 33.00 40.00 7.00
KT EXRBAZEFHR 1.12 Fi1 3.49, B I QA8 1 55 0 BRAH 19 68 25 fF AE B K 25 57
Table 7 Orthogonal test analysis of variance table T HE 27 T DU AH 6 558 /N 5 Ul BH SR BB o R R T AT DL AR AT
IR PR A #uy R P p BRERASTRIEAGE.
fi 9026.6667 6 1504.4445 40.178 0 0.024 5 P2 9 TR SRR b 5 T R R R O SO A
A 49135556 2 24567778 65.6113 0.0150  PORHEE PO AE A IR B 0, KL o8 R TR OR B S OR R B
B 1709.5556 2 854.777 8 22.827 9 0.042 0  FEABINHNE.
C 2 403.555 6 2 1201.777 8 32.095 0 0.030 2 i% 9 %‘:ﬁiﬁﬂ‘fﬁﬁ’f)’tﬂ!ﬁﬁﬁﬁﬁ‘]%ﬂﬂ
D7488902 ,,,,,,,,,, 3744451000005781 Table 9 Effect of different sterilization methods on sen-
B2 74.889°0 2 TS sory evaluation of compound beverage
LA 9101.555 6 8

2.6 AEFEAXNESRH RRBRNZ0

Hi 3% 8 T X A e e R AR A B G AT IR
TEJZ5  IF LR 28 3% T Ak FRAE Sy of B4, 525 OB B 2%
T it JOCAS o0 i T A 5 2 IROR (85 °C L 15 min)
T b3 7 CHEAT LB . KB 2 v FE AR AL BRI A
ORE B B 0<<10 CFU/mL., B [G A% 5 40 3 0 &2 4 1K
b AR A B Vg 5 R R T 2UAL BN A ORI pHL
A [T TR R B B R R T 22 A E 43 5

*8 RAEAAXAWESRBRREBERBZN

Table 8 Effect of different sterilization methods on the

quality of compound beverage

P B B/ B2 oH AR fe
(CFU+mL" 1) AE B/ % FE
Xf B4 2.4 X104 - 3.88 11.98 —
e TR T <10 1.12 3.88  11.92  0.922
ERA T 0 3.49  3.87 11.90  0.881

AT N

— RO HBURES S B RS HA %
8 L b R £ 52 R A R 5 PRI

A RO HOURE S S B2 G HA %

AR HL W B0 52 45 A R 5 BRI I
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6,25 ANE FUSRE RN 1Y 540 BT . R A 5 A 18 (200 MPa/
550 MPa, 12 min,1 : 2) [R5 B (85 °C .15 min) 4b #
AR G B 28 W A R 24 T 3k B0 ROREAE OC AR o (NY/T
434-—2016) U @ RN T T AR AP b R F5 B &Rk
To SR A ORI A VR S A T R
S

e R A T A A R — e R A OB Y R T K
2 I BB AT PR R A S UORE R S, E T s
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