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Fig. 1. Effects of harvesting methods and storage temperature and time on internal browning of pineapple fruits
(cultivar TN 17). w= weeks of storage in cold room at 12.5°C; d= days of storage on shelf at 25°C . Note the
significant differences in intensity of internal browning of pinapple fruits between hand-harvest and sickle-harvest
fruits in the treatments of 1w + 4d and 2w + 4d.
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Table 1. Effects of harvesting methods on phenylalanine ammonia lyase (PAL) activities of pineapple fruits
(cultivar TN 17) in postharvest storage.

PAL activity (OD290 + hr' « g FW)

Storage temperature (°C) and period (d)* Hand-harvest Sickle-harvest
25C 0d 0.71 ¢ A* 049¢B
25C 4d 0.85bc A 0.53¢B
125C 7d 0.86 bc A 0.51cB
12.5C 7d+25C 4d 097bA 0.64bB
12.5°C 14d 1.16a A 0.72bB
12.5C 14d+25C 4d 1.13a A 0.86aB

*25°C= storage temperature on shelf; 12.5°C= storage temperature in cold room.

Y LSD:--abc for storage temperature and period. Means in each column with the same letter are not significantly different (P =0.05)
by Duncan's multiple range test.

* LSD:--AB for different harvest methods (hand-harvest and sickle-harvest) with the same letter are not significantly
different (P = 0.05) by Duncan's multiple range test.

2. JRIEHIVER TR 1T B AU 12.5°C W 25T 4 % POD I IV Y

Table 1. Effects of harvesting methods on peroxidase (POD) activities of pineapple fruits (cultivar TN 17) in
postharvest storage.

POD activity ( AOD4z + min™ + g FW)

Storage temperature (C) and period (d) * Hand-harvest Sickle-harvest
25C 0d 571aYA* 6.23 ab A
25C 4d 5.69aA 6.29 ab A
125°C 7d 5.55aA 5.18 bc A
125°C 7d+25C 4d 488aA 430cA
12.5°C 14d 3.86bB 7.08a A
12.5°C 14d+25C 4d 497aA 394cA

*25°C = storage temperature on shelf; 12.5°C= storage temperature in cold room.

¥ LSD:--abc for storage temperature and period. Means in each column with the same letter are not significantly different (P=0.05)
by Duncan's multiple range test.

* LSD:--AB for different harvest methods (hand-harvest and sickle-harvest) with the same letter are not significantly
different (P =0.05) by Duncan's multiple range test.
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Table 1. Effects of harvesting methods on polyphenol oxidase (PPO) activities of pineapple fruits (cultivar TN 17)
in postharvest storage.

PPO activity ( AODgy * min™ + g’ FW)

Storage temperature (“C) and period (d) *

Hand-harvest sickle-harvest
25C 0d 293 a” A" 2.35bc A
25°C 4d 2.64ab A 3.11ab A
125°C 7d 2.19bc A 1.59¢B
12.5C 7d+25C 4d 1.49c A 2.03cA
12.5C 14d 1.69cB 342aA
12.5°C 14d+25C 4d 191cA 1.67c A

*25°C= storage temperature on shelf; 12.5°C = storage temperature in cold room.

¥ LSD:--abc for storage temperature and period. Means in each column with the same letter are not significantly different (P=0.05)
by Duncan's multiple range test.

* LSD:--AB for different harvest methods (hand-harvest and sickle-harvest) with the same letter are not significantly
different (P =0.05) by Duncan's multiple range test.



210 (MR TR ST5TE 513

%?H?E\ﬂﬁﬁ?vﬁr%%\'ﬁl B & E,Tﬁi["%}fﬁﬁffjé{’?f}iﬁl:’b?‘f\%% * f'ff0 Queen 5% 'Mauritius’ If”![
A T 10°CY$}}% PEG AR 90%}%’%’%’ (Wijleratnam et al. 1993) » " ]| & 1%
i Queen =PI fiY Spanish = (Nakasone & Paull 1999) £i< % 'N36’ Fﬁ’!,@;{/%\'?{ T 8°C‘{ﬁ
JB8 3EF [ 2000 M3 S o [T BRSSPV 12°C s 2 S A
FU B [~ (Zhou & Tan 1997) » 4l “#"’“El‘{ﬁ}%ii“ 12°C 1 JEF RS 7 AR gy > oo
e }fﬁ;ﬁ} 70% > S PTR = 2 HHEAE 7 SAREE o JIHN R TR S }ﬁjx}'ﬁ} 90% (Paull &
Rohrbach 1985) « 4 GE&H 17 AH[FIFAH N - FE= SREVHEr 125i26(ﬂ}% 2 YHF A 25 + 2°C AR 4
o PR B LRV W S R il
RWARHERNRE @/E'I‘_i..z-wg

RV Y RS0 W 24 S e e B Ry (S I 3T PAL AR T~ IR o~
AR (chlorogenic acid) bpﬂpﬂjﬁ@é*ﬁéﬁ ’%EE?/ gk 4 BRI R R (- l—qtzflz (Zhou & Tan
1997) » =54 R A1 FE= U MM B PAL 3 PRI A AR PAL A ECEpUIRT
RV BEEE € (Dixon & Paiva 1995; Holger & Schulz 2004; Saltveit 2000) » ]l %‘Fﬁl?@lﬁ
PAL fﬁ“iﬁf@‘”[' i %‘Q?F iy Pk TR hy lﬁﬁ%i S N N L I ?g‘[i
[ KPP ’g“[ FIJ‘“F&%\' @™ (Lichter et al. 2000) o [NIF=» 4 ZRE&E 1 JUAEERS 4 = > PAL iF
[‘ﬂrﬁé’aﬁ?ﬁrﬁ lafml['if:{{‘rﬁ"{l ) ﬁ I f{f%g(/‘l/fy'\[?’ﬁj 12.5 £ 2@?1’7}% 1% 2 ifj'[‘ﬂf;} Wk 21.1%
* 63.4% - [j# ’Jlut‘V V%JE“; =5 H[JFEF! 4.1%% 46.9% > Hf=. T%L[fﬁﬂj‘ﬁdjf’%%%\'f'ﬁ eI ';@
A7 wx'/ﬁnf' R TR R S B 1 B PAL B R
FJ—E o

S PPO B I iy B T4 AP St
et al. 2001; Zhou et al. 2003) - [H;”[EIIIF{ R I [ (e qﬁ_?ﬁ‘,l“ VA El»%i‘ﬁj’% 1 JHF RS 4

BB EICR = 25 U PPO > POD I T 1[5 (S5 - [Eiepes 2 J6F A 4 VPR
PPO POD? (TR A %’Ué’ut—rV’[/F}Jﬁf% E[] PPO & POD 37 I%’g“y [ {5, © Zhou ZHTR Y |
H LR ’g'\ﬁ‘ (Smooth Cayenne) » 77 T’Tjﬁ R F,JP\ > T j:fPJI‘z,I;itﬁ Fi -5;[1 E[E:EE W% '/,}% 17 87 Ay
AR L] Iﬁ S B PR HEE R “*Ei:;)“wf’ﬁ HA Tl ?{ PPO ER N B
Fg%’%pfjrﬁg%@fi (Mater 1987) » ’5 i ey Eﬂjﬂ 3“[&@ s j;fJIzI ﬁmﬁ%wﬂ}%,ﬂ tfvw -]
FRA DRI 25 £ DORRA 4 SRR KL PRI 2 BT SR T e
B o 9 R IV 125i26(¢ﬁ%7ﬂ 25 £ 2°CHRH 4 i WD PAL iﬁ‘l‘iﬁb'TFJﬁf‘
SErupidSE - SR PPO & POD ?Fliiﬁ T f\_ BRI Jjﬁ“[ CHE R R e

IR TR E 1 96 BRI-4.2.2-F-C4 FHRRIIDRINY « RS 94 BRI-13.28-Z1
95 RHE[-1.3.2-18-Z1 E;I'%':FFFJ:"JJ%;%U” h A AR A F’?El[?‘ FAA R IF#"’EE—‘;\?%& 44
BRI L | H 5 IS



PRI A SR AT ARV 211

5| FASZEk (Literature cited)

Wang, Y. Y., K. J. Huang, C. H. Tang, and T. C. Lee. 2004. The investigation of the injury to the
pineapple fruits during plucking and the process of centralizing fruits. p.93—104. in the Research
and development of pineapple in Taiwan. National Chiayi Univ. Chiayi, Taiwan. (in Chinese with
English abstract)

Berardinelli, A., V. Donati, A. Giunchi, A. Guarnieri, and L. Ragni. 2004. Damage to pears caused by
simulated transport. J. Food Eng. 66:219-226.

Van Canneyt, T., E. Tijskens, H. Ramon, R. Verschoore, and B. Sonck. 2004. Development of a
predictive tissue discolouration model based on electronic potato impacts. Biosys. Eng.
88(1):81-93.

Dixon, R. A. and N. L. Paiva. 1995. Stress-induced phenylpropanoid metabolism. Plant Cell
7:1085-1097.

Holger, R. and G. E. Schulz. 2004. Structural basis for the entrance into the phenylpropanoid metabolism
catalyzed by phenylalanine ammonia lyase. Plant Cell 16:3426-3436.

Lichter, A., O. Dvir, 1. Rot, M. Akerman, R. Regev, A. Wiesblum, E. Fallik, G. Zauberman, and Y. Fuchs.
2000. Hot water brushing: An alternative method to SO, fumigation for color retention of litchi
fruits. Postharvest Biol. Technol. 18:235-244.

Lippert, F. and M. M. Blanke. 2004. Effect of mechanical harvest and timing of 1-MCP application on
respiration and fruit quality of European plums Prunus domestica L. Postharvest Biol. Technol.
34:305-311.

Nakasone, H. Y. and R. E. Paull. 1999. Pineapple. p.292-327. in: Tropical Fruits. CAB intl. USA. 445 pp.

Paull, R. E. and K. G. Rohrbach. 1985. Symptom development of chilling injury in pineapple fruit. J.
Amer. Soc. Hort. Sci. 110:100-105.

Stewart, R. J., B. J. B. Sawyer, C. S. Bucheli, and S. P. Robinson. 2001. Polyphenol oxidase is induced by
chilling and wounding in pineapple. Aust. J. Plant Physiol. 28:181-191.

Studmanl, C. J. and M. Geyer. 2002. Modelling the load distribution of stacked apples and other
spherical objects. Biosys. Eng. 82(1):65-72.

Wijeratnam, R. S. W., M. Aceyesakere, and P. Surjani. 1993. Studies on black heart disorder in pineapple
verieties grown in Sri Lanka. Acta Hortic. 433:317-323.

Zhou, Y. and X. Tan. 1997. Mechanism of blackheart development induced by low temperature and
gibberellic acid in pineapple fruit. Acta Hortic. 425:587-593.

Zhou, Y., J. M. Dahler, S. J. R. Underhill, and R. B. H. Wills. 2003. Enzymes associated with blackheart
development in pineapple fruit. Food Chem. 80:565-572.



212 T’jﬁ%’liﬁ@'ﬁ 5Y57% BT 3 H

Studies on Fruits Internal Browning of Pineapple (Ananas

comosus (L.) Merr.) by Harvest Method '

Pai-Chi Syue®, Chia-Hui Tang’, and Tan-Cha Lee™*

Abstract

Syue, P. C.,, C. H. Tang, and T. C. Lee. 2008. Studies on fruits internal browning of pineapple (4nanas comosus (L.) Merr.)
by harvest method. J. Taiwan Agric. Res. 57:205-212.

Although both hand-harvest and sickle-harvest methods are used for harvesting pineapple fruits in Taiwan, the
hand-harvest method is more popular than the sickle-harvest method. However, unlike the smooth cutting surface of
the fruit stem by sickle-harvesting, pineapple fruits harvested by hands often resulted in uneven breaks of the stem,
creating large wounds with rough surface and, thereby, reduced storage or shelf-life of the harvested produce. Results
of this study showed that all the hand-harvested pineapple fruits stored at cold room (12.5°C) for 2 weeks and then
moved them onto shelf (25°C) for 4 days, developed severe internal browning of fruit tissues (browning intensity
index of 5.8 or >51% of browning tissues) and of no market values; whereas the internal browning of the
sickle-harvested fruits was mild (browning intensity index of 2.0 or 3-5% of browning tissues) for the same storage
period and conditions. The phenylalanine ammonia lyase (PAL) in harvested pineapple fruits increased with time of
storage but the level of PAL in hand-harvested fruits was significantly higher than sickle-harvested ones. The
polyphenol oxidase (PPO) and peroxidase (POD) in pineapple fruits decreased with time of storage but there was no
significant difference between hand-harvest and sickle-harvest treatments.

Key words: Hand-harvesting, Sickle-harvesting, Phenylalanine ammonia lyase, Polyphenol oxidase,
Peroxidase, Internal browning.
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