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Abstract: Pineapple fruit is rich in water, not suitable for storage, and has a relatively short shelf life, which seriously
restricts the sales of fresh pineapple fruit. Low temperature storage is one of the effective measures to delay the quality
deterioration of pineapple fruits after harvesting. To investigate the changes in antioxidant activity and quality of pine-
apples fruits at different shelf periods after low temperature storage, principal component analysis (PCA) and correlation
analysis methods were used to comprehensively evaluate twelve antioxidant activity and quality parameters of pineapple
fruits storage at 10 ‘C and shelf life at 25 “C. The results indicated that the trend of phenylalanine ammonia lyase (PAL)
activity and total phenolics (TP) content of fruits changes during the shelf life after low-temperature storage was con-
sistent, with a significant decrease in titratable acidity (TA) and vitamin C (AsA) content, but no significant change in
hydrogen peroxide (H,0,) and total soluble solids (TSS) content. Correlation analysis showed that the shelf life AsA
content was significantly positively correlation with TAOC. PCA showed that the content of H,0,, malondialdehyde
(MDA), and the activities of superoxide dismutase (SOD) and polyphenol oxidase (PPO) exhibited the determined an-
tioxidant activity of pineapple fruits, while TP and TA content acted as important parameters for evaluating pineapple
fruits during shelf life. The comprehensive evaluation score of pineapple fruits storage at low temperature for fifteen
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days showed the highest, and the comprehensive evaluation score of pineapple fruits with one day shelf life showed

relatively high. Therefore, storing pineapples at low temperatures for 15-20 days followed by a shelf life of 1 day can

effectively maintain their antioxidant activity and quality.
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Tab. 1 Analysis of pineapple fruits antioxidant activity stored at low temperature
3 e 16 CAT SOD PAL PPO OFR H,0, MDA TAOC
Somesywugh  qugh  AUg)  AUgh)  Jmolg)  Anmol'min'g!) amolg!)  /(U-g))
0(CK)  3.39£0.00°°  17.56£0.76° 5.57+0.39*  22.70+0.69°  0.048+0.005" 0.22+0.02° 3.61£0.08°  64.81+1.17°
5 3.62£0.20°  16.36£0.67° 5.25£0.70°  22.60£0.35"  0.051:0.009" 0.23+0.07° 3.53£0.04™  105.60+3.29"
10 2.83£0.39%  17.75£1.09°  5.05£1.14°  22.30£0.69"  0.045+0.005° 0.23+0.09° 3.23£0.15°  72.81+0.41°
15 4.29+0.20°  33.29+6.15°  4.53£0.60°  22.00+0.17°  0.053%0.010° 0.32+0.02° 430£0.11°  102.81+7.47°
20 2.49+0.20°  57.90+4.42° 5.45+1.08° 16.00£0.62°  0.045+0.005° 0.29+0.03* 4.00+0.13*  73.35+0.41°
i FSIAFR/NEFRRR 25 B3 (P<0.05),
Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
F2 BEBEERIHANFEESH
Tab. 2 Analysis of pineapple fruits antioxidant activity during shelf life
E;ﬁlh‘l‘tﬂ YARM car SOD PAL PPO OFR H,0, MDA TAOC
tir‘;r:/gde nsr}:l:g A(U-g™h H(U-g™ f(U-g™h I(U-g™) f(umol-g™)  /(nmol'min”-g™) /(nmol-g")  /(U-g™)
10 1.0 3.39+0.90% 46.82+1.50™ 4.07+0.90°* 21.80+0.46°¢  0.056+0.005™ 0.24+0.09° 4.04+0.11°  111.71£1.94°
20  2.94+020° 47.00+0.83% 4.70+1.24*¢ 20.10£0.30  0.048+0.005" 0.3240.08™  4.39+0.22"  108.20+1.08™
3.0 3.84+0.20™ 29.21+1.61° 6.06£0.62°  18.40+0.17°  0.068+0.017 0.31£0.04*  3.78+0.04™  96.98+1.12°
40  4.07+034° 28.27+0.84% 8.10£0.18"  21.00+0.60°¢  0.059+0.009° 0.34£0.05™  4.34+0.15°  61.85+1.17
15 1.0 4.07+0.34° 51.69+3.69" 5.45+0.98"™ 22.50+£1.31%*  0.056+0.005% 0.294£0.03%  4.17+0.17"  79.10£0.97°
20  2.83+0.20° 53.22+0.18" 4.82+0.85*¢ 18.50+0.46°  0.056+0.010 0.33£0.03  3.70£0.09° 95.09+0.62°
20 1.0 5.54+0.20° 41.91+1.65° 3.75+0.85°  24.30£0.30°  0.053+0.005" 0.53+0.05"  4.21£0.16°  103.17+0.95"
1.5 2.83x020" 49.07+3.69™ 2.88+0.88°  17.40+0.30°  0.053+0.005" 0.40£0.05  4.13£0.08™  83.77+1.12¢

H: FFIARNG FRRR2Z T 8% (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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Tab. 3 Analysis of pineapple fruits quality stored at low

temperature
DS ) TP AsA/ TSS TA
Storage 0.1 [mg: . /[mmol-
imed "EE)00g] B (l00g) )
0(CK) 0.20£0.00¢  13.83+0.29° 12.43+1.03° 9.50+0.87°¢

17.3340.29" 13.67+0.50°  14.00+0.43"
15.67+0.58° 13.80+0.60°  14.00+0.43"
12.67£0.29% 13.27+0.75° 14.85+0.26"
11.3340.29° 14.1340.23"  16.00+0.43°

5 0.23+0.01°
10 0.21+0.00°
15 0.25+0.01°
20 0.23+0.00°

e FIIARR/NE FRERR 25 B2 (P<0.05),
Note: Different lowercase letters in the same column indicate
significant difference (P<0.05).

Mras R o, R 25 PPO iEMEYS SOD i
P B A G R 5 ) 48 AsA &2 5 TAOC
ERFIEMKE(P<0.05), 5 TP Fa i (%
6), HEMFLLIIE % TAOC AR & 1LY R
AsA [t TP TTERHE K, B2 4810 PPO TR 5 CAT i
PR BRI (£ 6). M TMHXEMAT T
PPO iP5 SOD . CAT G PEZ 48 brla) A (5 B E S,
R HER PP IR Y S BT AT B B AR T T
AL, 20X AR AR AT A T o
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Tab. 4 Analysis of pineapple fruits quality during shelf life

P38 I} i) eI ity TP AsA TSS TA
Storage time/d Shelf time/d /(mg-g™") /[mg-(100 g) '] /Brix /[mmol-(100 g)™']

10 1.0 0.23+0.00° 15.50+0.50° 13.50+0.99° 17.75+1.15°

2.0 0.24+0.00° 15.33+0.29° 14.37+0.83" 15.00+0.00°

3.0 0.25+0.01¢ 8.83+0.29° 14.57+0.81° 14.00+0.43°

4.0 0.27+0.00° 4.17+0.58° 14.43+0.81° 14.00+0.43¢

15 1.0 0.300.00° 8.83+0.29° 13.53£0.40° 15.40+0.38"

2.0 0.26+0.00° 2.33+0.29° 13.37+0.12° 15.00+0.00°

20 1.0 0.30+0.01° 11.33+0.29° 13.43+0.64° 17.50+0.87°

1.5 0.27+0.00° 7.83+0.29¢ 13.50+0.17° 15.00+0.00°

H: FFIARNG FRRR2Z T 8% (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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Tab. 5 Correlation analysis of antioxidant activity and quality of pineapple fruits in low temperature storage
lffldtj; CAT SOD PAL PPO OFR H,0, MDA TAOC TP AsA TSS TA
CAT 1.000
SOD —-0.375 1.000
PAL —-0.649 0.042 1.000
PPO 0.627 —-0.948"  —0.300 1.000
OFR 0.982"  -0.231  -0.633  0.488 1.000
H,0, 0.325 0.689 —-0.651 —0.431 0.420 1.000
MDA 0.433 0.663 -0.429  —-0.406 0.547 0911 1.000
TAOC 0.712 -0.115 -0.633 0.274 0.785 0.370 0.361 1.000
TP 0.499 0.461 -0.699  —0.238 0.622 0.837 0.769 0.796 1.000
AsA 0.161 —0.834 0.027 0.699 0.087 —0.709 —0.743 0.334 —0.269 1.000
TSS —0.501 0.513 -0.110  —-0.601 —0.398 0.248 -0.014 0.198 0.399 -0.015 1.000
TA —-0.165 0.637 -0.434  —-0.584 —0.042 0.626 0.379 0.433 0.737 -0.231 0.901"  1.000
e TFARBFEMRE (P<0.05), THERREEME (P<0.01),
Note: " indicates significant correlation (P<0.05), " indicates extremely significant correlation (P<0.01).
®6 KRERETHEAUFEMRRNMEXESH
Tab. 6 Correlation analysis of antioxidant activity and quality of pineapple fruits during shelf life
fji CAT SOD PAL PPO OFR H,0, MDA TAOC TP AsA TSS TA
CAT 1.000
SOD —-0.396 1.000
PAL 0.165 —0.686 1.000
PPO 0.796"  —0.007 0.050 1.000
OFR 0.161 —0.656 0.532 -0.237 1.000
H,02 0.580 —-0.084 -0.320 0.269  —-0.269 1.000
MDA 0.248 —-0.095 0.099 0.460  —0.586 0.210 1.000
TAOC -0.079 0.329 -0.610 0.108  —-0.251  —0.004 -0.224 1.000
TP 0.650 0.083 0.007 0.465 —-0.082 0.594 0.210 —0.480 1.000
AsA 0.081 0.136 -0.422 0.378 -0.370  —-0.115 0.396 0.709" -0.359 1.000
TSS —0.042 -0.771" 0.678 —0.244 0.407 —0.231 0.216 —-0.190 —0.365 0.047 1.000
TA 0.374 0.396 —0.598 0.659  —0.396 0.220 0.096 0.601 0.059 0.585 -0.655 1.000
T TRREEHIE (P<0.05), TEARMEEHISE (P<0.01),
Note: " indicates significant correlation (P<0.05), " indicates extremely significant correlation (P<0.01).
BepHES (3R 8) Bon, MR 2 hi A s B, TSP RE A5 e B

PR B ZE A PR HEZ AR R - 15,5, 20, 10,
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To i ARk, WifRIR I 15~20 d A SOD i Pk i



5 8 1]

TrReR IR ARIELINECS 2 201 2 P AR 1 A A S50

1983

F7 HERENFEEMGRROERS SR
Tab. 7 Principal component analysis of pineapple fruits
antioxidant activity and quality

ik

F .53 F Principal component factor

Index 2 3 4
TP 0.888 0.036 0.272 -0.169
H,0, 0816  0.144 0.090 -0.252
MDA 0.751  —0.026 0.019 —0.011
TA 0.730  0.193 —0.406 0.273
SOD 0.668  —0.247 —0.577 0212
OFR 0.512  —0.243 0.476 0.297
CAT 0.490  0.528 0.662 0.030
TAOC 0374  0.547 -0.350 0.495
TSS 0292 -0.526 -0.010 0.703
PPO -0.125 0.778 0.521 0.003
PAL 0234 —0.555 0.655 0.270
AsA 0502  0.645 -0.273 0.372
FRIE(E 4.048 2.364 2.142 1.251
FFETTHAR/%  33.733  19.701 17.850 10.426
ZiFsimk®/%  33.733  53.435 71.284 81.710

®8 EEMENBEMEMRENERSSZE

(F) fEKS

Z8721E (D)

Tab. 8 Principal component scores (F) and comprehensive
scores (D) of pineapple fruits antioxidant activity
and quality

A R JHH Score
Storage time/d Shelf time/d F F, F, F, D
20 1.0 3332 2777 0932 —0.646 2.167
15 1.0 1.468 —0.051 0.926 —0.674 0.710
15 0 0.583 1.439 0.315 —0.065 0.648
10 4.0 0.832 -2.312 2.876 0.303 0.453
10 3.0 0.607 —-1.524 1253 1.793 0.386
10 1.0 0367 1328 —1.414 1.121 0.306
10 2.0 0389 0.126 —1.598 1.123 —0.015
20 1.5 1.338 —0.673 —1.572 —1.475 -0.141
5 0 —2.092 1430 0.241 1.295 —0.301
15 2.0 0.768 -1.372 —0.767 —-1.039 -0.314
20 0 —0.309 —2.077 —2.188 —0.175 -1.129
10 0 -3.291 0.327 -0.241 0.251 -1.301
0 0 —3.993  0.583 1.236 —1.813 —1.469

Fotm . i, MRIEITRT 15~20 d 399 1) 2 2R 50
A fig B S B = SOD IE PG R E AL A .
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