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Abstract: To investigate the effects of different sterilization methods on the quality of kiwifruit juice. In this study, 'Hong
yang' kiwifruit was used as raw material, and significance analysis and orthogonal projections to latent structures
discriminant analysis (OPLS-DA) were used to evaluate the impacts of various sterilization treatments on several quality
attributes of kiwifruit juice, including conventional physicochemical properties, color, polyphenols, flavonoids, vitamin C

(V) content, and antioxidant activity. The results showed that thermal sterilization, high hydrostatic pressure (HHP)
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sterilization and food irradiation (FI) exhibited significantly different effects on the quality of kiwifruit juice. Among them,

HHP sterilization achieved the optimal sterilization effect, which exerted positive effects on maintaining color stability and

V. content, improving the contents of functional active components and the antioxidant activity of kiwifruit juice. The three

thermal sterilization methods had significant differences in their impacts on lactic acid content, citric acid content and V,

content of kiwifruit juice, while no significant difference was found in the influence on malic acid content. Thermal

sterilization treatments could increase the contents of sucrose, total polyphenols and total flavonoids in kiwifruit juice,

whereas the high-temperature short-time (HTST) sterilization group showed a decrease in fructose content. Food irradiation

had the most significant impact on juice quality, which caused obvious color deterioration and a significant loss of V., the

main active component, in kiwifruit juice. This study provides a theoretical basis for the scientific selection of sterilization

technologies for kiwifruit juice production.
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Table 1 Different sterilization treatment conditions
of kiwifruit juice
Y5 AW
PA 62 °C, 30 min
PB 80 °C, 15 min
HTST 100 °C, 5 min
LI G4 R, 0.75 kGy
MI PR IE, 1.5 kGy
HI FFAR I, 3.0 kGy
LHP 100 MPa, 5 min
MHP 300 MPa, 5 min
HHP 500 MPa, 5 min
CK RATH, 25 X
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252 100 mL, Bl 1 mg/mL VRS8R v A 45
W, FIMRIAR TR 5. 10, 20, 50, 100 pg/mL HIFRME
i FAWR, 25 0.22 pm JERLT 1B S 45 .

AR y=2727.4x"5%°, R>=0.9999

REMARIE: y=0.003x%%13, R?=0.9998

TR y=0.011x"%"%, R?=0.9998
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iR, ZEJEIR . SERBA MR, FHAI/KEZZE 100 mL,
Bl A% 1 mg/mL TR -G IR ARIEAH &R, TR
% 5. 10, 20, 50, 100 ng/mL 45 HEAF FH W, &
0.22 pm JEMBLLUE IS 4 . HPLC 451 ifte: 3¢
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P 210 nm; FEAE R 10 pLs ARR 30 Co ARuEITZ
TR 2,

2 AN S bR 2k 05 e

Table 2 Standard curve equation for organic acid references

AHLIR [ =1 75 Yo ZE(R)

941 R ( Tartaric acid) y=1393x-3.56 0.9994
45 Je iz (Quinic acid) y=58.7x-0.47 0.9998
FrHR (Citric acid) y=1020.5x—1.43 0.9992
FEHBR (Malic acid) y=792.97x-5 0.9999
BEHMR (Succinic acid) y=578.63x—4.02 0.9992
2T (Acetic acid) y=540x—5.99 0.9995
FLER (Lactic acid) y=737.54x-3.25 0.9992

e RPFRBOCEEE, yFRRIRWE (ng/mL) .
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Table 3  Effect of different modes of sterilization on the total
number of colonies, mold and yeast counts of kiwifruit juice

i A P18 4R1g(CFU/mL)]
Awr

[RED= e B R ANERE B

CK 3.58+0.09 3.21£0.04
PA ND ND
PB ND ND
HTST ND ND

LI 3.26+0.03 2.714+0.01

MI 2.48+0.03 2.07+0.07
HI ND ND

LHP 2.234+0.23 2.754+0.02
MHP 1.85+0.36 ND
HHP ND ND
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Fig.1 Effects of different sterilization methods on pH and total
acid of kiwifruit juice
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Table 4 Effects of different sterilization methods on the color of kiwifruit juice
) %
AW TR
L a b’ c AE
CK 35.521+0.004¢ 17.456+0.018° 16.523+.015° 24.037+0.03° -
PA 34.580+0.003° 14.383+0.004¢ 12.120+0.012° 18.807+0.009° 5.451+0.015°
PB 34.571+0.011° 14.329+0.012° 12.193+0.007° 18.807+0.003° 5.433+0.005°
HTST 34.375+0.014% 13.694:£0.023° 12.046+0.003* 18.247+0.012° 5.947+0.019¢
HI 43.985+0.018° 0.983+0.019° 15.766+0.037¢ 15.663+0.097* 18.551+0.009¢
HHP 35.193+0.014° 16.950+0.038° 15.476+0.012¢ 22.957+0.019¢ 1.219+0.027*

¥ FFIARYING FRRR A B2 R, P<0.05,

T CK 2H(P<0.05) . j7 AR Fh2E 7 iy R B vl e 24w
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SRR T S R R, AE (BT 5~6 2
[a), 5 b 2 (A B e 5 R 4230, FEIRRE L E AR 7 X
%o T HI ZH AE {HER KN 18.551+0.009, J& T A[H)
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TH ORI FE N 322 T BB AR IR S BRI R AE
TR G RIROE LA R, /15 HI 4 o (E R4
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Fig.2 Effect of different sterilization methods on sugar of kiwifruit juice
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Fig.3 Effects of different sterilization methods on organic acids of kiwifruit juice
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