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Effects of Thermal Sterilization Temperatures
on the Quality of Passion Fruit Pulp

LU Miaomiao'?, JIANG Qixing"*, YU Peipei'?, GAO Pei'?, YANG Fang'?, XIA Wenshui'?

(1. School of Food Science and Technology, Jiangnan University, Wuxi 214122, China; 2. Collaborative
Innovation Center of Food Safety and Quality Control in Jiangsu Province, Jiangnan University, Wuxi 214122,
China)

Abstract: In order to investigate the effect of temperature on the quality of passion fruit pulp based
on the same sterilization intensity (#=3.0 min), the pulp was sterilized at different sterilization
temperatures (88, 92, 95 and 108 C) respectively. The changes in physicochemical composition,
color and free amino acids were comparatively analyzed, and the flavor analysis was conducted using
rapid gas chromatography-electron nose and gas chromatography-mass spectrometry (GC-MS)
techniques. The results showed that there was no significant difference in the total acid mass
concentration (calculated as citric acid) between all the sterilized samples and the original sample
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(0S) (P>0.05). Compared to the OS group, the pulp treated at 108 ‘C showed a significant decrease
(P<0.05) in the mass concentration of reducing sugars, however, there was no significant difference

in the mass concentration of total sugar and total carotenoids (P>0.05), and the retention rate of
vitamin C was also the highest (74.93%). Flavor analysis showed that the samples treated at 108 ‘C
contained the same kinds of key flavor substances as the OS group, namely ethyl butyrate, ethyl

caproate, ethyl acetate, ethyl caprylate and B-dihydroviolone, with a stronger similarity in aroma to

the OS group. The samples treated at 92 ‘C had the highest overall free amino acid scores and a

higher vitamin C retention rate (62.23% ). In conclusion, 108 C is the optimal sterilization

temperature to maintain the nutritional compositions and sensory quality of passion fruit when F=3.0

min, and 92 ‘C sterilization is more effective only for sterilization processes below 100 C.

Keywords: passion fruit, pulp, sterilization intensity, sterilization temperature
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Fig. 1 Heat transfer curve and F value at different sterilization temperatures
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Fig. 2 Effects of sterilization temperatures on the basic quality indicators of passion fruit pulp
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Table 4 Effect of sterilization temperatures on the color of passion fruit pulp
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Fig. 4 Heat map of ROAYV values of volatile flavor substances of passion fruit pulp

SR A SRR VN IR I I 1 TR R R A
FRet 88 CAMEERYFE M AN, HAEEN 508 41t &2
FAA Jot i v FE 34 B 25 35 (P<0.05) .
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PC1 .PC2 1 PC3 X} A & H LK FAA 19 5Tl R 73 5]
9 70.41% 20.24%F1 8.28%, £ 6.3 7 /35 K BTy
ZETIRA IR | LA AT A M X R Al 17 Fb
FAA (3 7 WP ) B Wk BN X ~X 15 8] 3 A~ &
WA TR, 3R 8 WA MM FAA L8517,

F,=0.083X ,+0.081X +0.082X 5+0.08 1.X ,+0.08 1 X s+
0.079X +0.068X +0.079X +0.074X +0.072X ,+0.076 X ,,+

0.070X 4#0069X ;540063 X 1,+0.017X 5+0030X ;s+0.043X 1
(4)

F,=-0.022X,-0.063X,-0.016X5+0.054X,~0.060X 5—
0.011X¢0.137X4+0.054X s+0.105X —0.109X ;~0.100X ; ;+
0.028X,-0.125X ;;+0.1 10X ,+0284X 5+0262X c+0.216X |,
(5)

F;=-0.015X+0.049X,+0.136X5-0.065X,—0.025X 5—
0.233X+0.132X-0.167Xs-0.196 X +0.227 X 1~0.155X 1+
0.382X,,-0240X ;340383 X 1,+0.003X 5+0.166X c-0.306X |
(6)

F,;=3.46F+1.86F,+1.19F; (7)

x5 RAEREXNBERRR FAA B0
Table 5 Effect of sterilization temperatures on FAA of passion fruit pulp

FAA JREHJE/(mg/L)

161.12+5.64"

0S 41 1015.02£18.50*  510.62+17.92" 40.95+3.10 39.00£2.71* 29.76+1.22"
88 CALFHZH 1 296.17+20.28"  461.05+10.28° 143.00£7.03* 34.75+2.47 36.89+1.11° 24.82+1.46"
92 CALPHZ 1 465.86+5.34° 514.87£5.17" 165.16+9.05¢ 40.00+2.86™ 48.85+1.11" 32.07+0.20°
95 CAPRHZ 1 543.39+6.89¢ 508.52+4.85" 156.69+9.37* 38.07+3.85® 42.67+1.73° 29.92+1.04
108 CAbFEZ 1 521.86+3.81¢ 517.37£1.93 149.52+1.85® 39.61+3.13* 40.96+1.53" 30.15+0.96"

205

A
yif

FAA JF SR/ (mg/L)

AT
0S 241 60.62+1.31" 284.37+9.79* 41.17£2.45" 0.96+0.07* 88.98+8.19" 8.62+0.50"
88 CALFHZH 53.66+3.03¢ 288.90+3.74* 36.06+2.25° 3.16£0.24" 79.18+£2.27* 8.16+0.27°
92 CAbFRZ 64.83+2.56° 342.19+2.77¢ 43.11+1.88" 3.41£0.54" 94.27+1.68" 9.52+0.35°
95 CAbHZ 64.25£2.01" 316.93+2.62" 39.96+0.89" 5.27+0.08° 96.29+1.32" 11.73+0.80"
108 °CAbFEZH 63.27£1.11" 311.74+1.70 41.32+0.61" 4.98+0.08" 97.38+0.82° 12.29+1.40"
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0S4 85.13+2.12" 46.42+2.67" 52.21+1.29 59.58+2.69" 968.64+31.61° 3 493.17+12.13"
88 CAbIHZH 70.94+1.26° 37.77+1.72* 45.88+3.18* 50.58+1.35° 742.10£2.53* 3 413.07+31.08"
92 CALFRZH 89.92+2.15¢ 46.67+4.05" 57.93+1.17° 63.25+2.10° 1 137.46£13.56° 4 219.37+16.47¢
95 CALFRZH 91.04+1.13¢ 43.16+1.98" 53.37+2.75 59.01+1.05" 882.77+7.14"> 3 983.04+8.66°
108 CALFRZH 89.99+1.24¢ 45.24+1.65" 52.77+0.86" 57.93+1.17° 894.02+5.27" 3 970.40+13.07°

T A7 8 AR A [ 5 B 250 22 55 35 (P<0.05)
K6 BHENBER

Table 6 Total variance decomposition results

ERr FRAE(EL TR/ % Fit Tk /%
PC1 11.970 70.411 70.411
PC2 3.441 20.244 90.655
PC3 1.407 8.279 98.934

RT EBAHETEERRH

Table 7 Principal component loading matrix and coefficients

TEIR 0.997 0.083 -0.075 -0.022 -0.022 -0.015
AR 0.970 0.081 -0.216 -0.063 0.070 0.049
SRR 0.980 0.082 -0.054 -0.016 0.191 0.136
FHAER 0.972 0.081 0.186 0.054 -0.092 -0.065
Fi 2R 0.965 0.081 -0.205 -0.060 -0.035 -0.025
BHEIR 0.943 0.079 -0.038 -0.011 -0.328 -0.233
227 IR 0.818 0.068 -0.472 -0.137 0.186 0.132
KNEIR 0.946 0.079 0.186 0.054 -0.235 -0.167
SRR 0.890 0.074 0.361 0.105 -0.275 -0.196
it 2 R 0.865 0.072 -0.374 -0.109 0.319 0.227
FSo IR 0.906 0.076 -0.343 -0.100 -0.218 -0.155
Ham 0.838 0.070 0.098 0.028 0.537 0.382
R 0.830 0.069 -0.430 -0.125 -0.338 -0.240
ez 0.748 0.063 0.379 0.110 0.538 0.383
LR 0.206 0.017 0.978 0.284 0.004 0.003
REAR 0.355 0.030 0.903 0.262 0.234 0.166
HHER 0.512 0.043 0.743 0.216 -0.431 -0.306
KX ~X N 17 B FAA JREIWRE (F563 7 07 ), 26 8 LG mI A, 28 92 CAbFH KL S FAA 5
mg/L; F, 3 PC1 #3453, & PC2 1343 Fy i PC3 1% B BR T 88 CABRZHAb , HoARHE 1 FAA
555 FAA INALER G 1347 . GG R =T 0S 4H(P<0.05).
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Table 8 FAA composite score of passion fruit pulp at (92 °C) 1 44.93%(95 °C) ., FrA kLS MR TG 5
different sterilization temperatures k22 5 (P>0.05) I8 BT YRR S N E

BN B (1 108 SCAb FF 2K A
031 0023 =100 SO0 SIS R BB, T IR T, 25 108 CARER
88 CAbHfiZH -1.663 0.118 —-0.840 —6.534

92 CHbHILH 1019  -0296 1380  4.628 B(Jﬁﬂ’—lﬁfs QE*H HARA R BESE 25, T A 100
95 CALFIL 0292 0914 -0.184  2.491 CULFA TR R I TR 225 LMo
108 L4 0329 0.814 0977  1.490 # T FE(P<0.05) ot T SR OP BTSRRI, 20 AT A Tl
FEdh R, 28 108 CAMBE A RE A5 OS 2H AR He XU 1)
| 3 &= . 25t JFEL ROAV 5P 31 H B KU )
FhE—3, 76 FAA J1fl, 28 92 CAEFRHFE 5 FAA

SR AN TR) 3 B ) 1 SRR AT R, R R b A

%%%%%%gﬁﬁ F>05 mln H?J‘ %'/%S\‘ { E&LE@ é/%:tﬁ)]’.l& %,IF::%OHIIH HTJ— 108 OC%{%?%E%
MR b KR R LT R RO R S AR R R I 0 B AR BT 5 3% 100 °C

f%zl—‘nnﬁ%?aﬁ‘ﬁﬁ él F—3 0 mln ET,/L 108 LJ\F?K?[%I‘IZJﬁﬁﬁ 92 ocmﬂigﬁﬁﬁ%ﬁ?iio
CALFL A FE S VC R AL 25.07% , 1 100 CLA TR &

SE Wk
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