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STUDIES ON THE ENDOGENOUS BROWN SPOT OF
PINEAPPLE IN POSTHARVEST HANDLING

Susumu Mizuno, Hirofumi Terat and Nobuyuki Kozukue

Abstract

In this study, we investigated the EBS of pineapple which reduced the commercial quality severely,
then we tried to find out the cause of EBS and the way to prevent it.

The EBS occurred in all the fruits that were stored under 20°C for days in different degrees. The storage
temperature used varied from 1°C to 25°C, the qualities were better when stored under lower temperatures,
and the lower the temperatures were, the less the EBS occurred.  The quality differences of the pineapples
which transported by sea (7°C, 6 days) and by air have been inspected. On arrival, there was no
EBS found in the fruits transported by both ways, however after stored at 20°C, the EBS degree of air-
transported fruits was less than that of the fruits by sea transport. Then we investigated the method of EBS
prevention.  The shell color and flesh color of crown-cutted pineapples developed slower than that of those
with crown, however crown cutting is of no use to prevent EBS. The polyethylene-packed fruits developed the
colors of shell and flesh slowly, and the EBS were inhibited. The treatment under 42°C for 1 day before
storage reduced the EBS occurring.  The effects were accelerated when the fruits were harvested on higher
temperature periods. On the other hand, the fruits harvested in different seasons were treated under 42°C.
At the arrival, fruits harvested in any season had no EBS occurrence, but after storage, the winter harvested
ones had more EBS occurred than the summer or autumn harvested ones. The summer harvested fruits
with 42°C treatment were better than those without treatment. But winter harvested fruits made little
differences between with and without treatments. With these results, the degree of EBS had a corre-
spondence with the development of shell color.

These results suggest that degree of EBS occurrence has close relation to the maturity of pineapple, and

in winter, the fruits with more developed shell color are to be harvested, so much attention should be

payed on the maturity of fruits harvested in this period.
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Table 1. The index of quality appreciation of pineapple fruits

Shell color

3 : yellow of 40-65% eyes,

eyes

6

0 : green of all eyes, 1 : yellow of 10-20% eyes, 2 : yellow of 20-40% eyes,

4

: yellow of 65-90% eyes, 5 : yellow of 90-100%

: accelerate condition of maturation, red-brown of 20-100% eyes,

7 : more over senescence than 6

Internal color 0 : white,

Internal flesh condition (:

translucent 2 :
Endogenous brown spot  ( : clean, 1
(EBS) degree 3

Rate of EBS symptom
fruits (%)

Rate of un-marketable

fruits (%)

degree other than “0”.

1 : pale yellow,

closed eye and opaque color,

: slight (translucent spot),
: severe (above brown spot)

2 : yellow, 3 : deep yellow

1 : threshold of eye opening and semi

opened eye and translucent

2 : moderate (light brown spot),

The rates of EBS symptom fruits are the rates of EBS fruits that gets an EBS

The rates of un-marketable fruits are the rate of EBS fruits of that gets an
EBS degree of over “1”.
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Table 2. The quality of pineapple fruits imported from two different companies

Dole Delmonte

Before Stored for one week Before Stored for one week

storage At 20'C At room temp. Storage At 20'C At room temp.
Weight loss (%) 0 3.60 3.66 0 3.33 3.85
Shell color 3.1 4.3 5.4 3.4 6.0 6.0
Internal color 1.9 2.3 1.9 2.0 2.8 2.7
Internal flesh condition 0.73 0.75 0.89 0.88 1.40 1.78
EBS number/fruit 14.0 43.3 memn 20.9 nee .
EBS degree 0.04 1.15 1.22 0.12 2.36 2.09
Rate of EBS symptom
fruits (%) 6.6 100 100 20.0 100 100
Rate of un-marketable
fruits (due to EBS) % 0 85.0 77.8 4.0 100 100
Brix (%) 14.4 15.4 15.8 14.3 13.4 13.0

* Because of severe browning, it can’t be measured.
The sailing date from Santos : 23th, May
The arrival date to Kobe UNL. : Ist, June

Dole : Harvested from Dole’s farm.
Kobe : 30th, May

The arrival date to
Storage period : Ist --- 8th, June

Delmonte : Harvested from Delmonte’s farm. The sailing date from Davao : 25th, May The arrival

date to Osaka : 2nd, June
June Storaged period : 5th --- 12th, June
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Stored at 12°C from 2nd to 4th, June.

The arrival date to Kobe UNL 5th,

The room temp. of these periods are 21°-- 26°C.
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Table 3. The quality of pineapple fruits stored at 20°C

Days in storage 0 2 4 6 8 10
weight loss (%) 0 1.42 2.78 2.41 2.84 2.88
Shell color 2.0 2.6 3.0 3.8 4.2 4.5
Internal color 1.3 1.3 1.6 1.5 1.6 1.6
Internal flesh condition 0.2 0.0 0.0 0.0 0.4 0.3
EBS number/fruit 0 10.0 13.2 22.7 33.0 27.5
EBS degree 0 0 0 0.5 0.9 1.1
Rate of EBS symptom
fraits (%) 0 10.0 60.0 100 100 100
Rate of un-marketable
fruits (due to EBS) % 0 0 0 40 60 60
Brix (%) 16.0 16.4 15.0 15.4 16.0 15.7

The sailing date from Davao : 5th, Jan.
The arrival date to Kobe UNL : 12th, Jan.

The arrival date to Kobe : 10th, Jan.
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Table 4. The quality of pineapple fruits stored at several temperatures for 8 days

Storage temperature Initial 1C 10°C 20°C 25°C
Weighs loss (%) 0 0.92 2.42 3.23 5.51
Shell color 1.0 0.5 0.9 2.68 3.60
Internal color 1.4 1.3 1.5 2.3 2.2
EBS degree 0 0 0 1.53 1.65
Rate of EBS symptom fruit (%) 0 60 90 95 100
Rate of un-marketable fruits 0 0 0 78.9 90.0

(due to EBS) %

The sailing date from Davao : 11th, Apr. k fh;:rrival date to Kobe: 19th, Apr.

Storage period : 20th --- 28th, Apr.
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Table 5. The differecce of quality of pineapple fruits transported by air or by sea

By air By sea (7°C)
Storage -

Initial Final Initial Final
Weight loss (%) 0 6.98 0 3.29
Shell color 1.8 5.4 2.0 4.9
EBS degree 0 0.6 0 1.38
Rate of EBS symptom fruits(%) 0 60 0 85
Rate of un-marketable fruits
(due to EBS) % 0 40 0 70

By air  The harvested date : 20th, Dec.

The harvested date : 3th -- 4th, Jan.
The arrival date to Kobe : 10th, Jan.

By sea

The air transport date : 21th, Dec. »
The arrival date to Kobe UNI. : 22th, Dec.

The storage period : 22th, Dec. --- 8th, Jan. (20°C)

The sailing date : 5th, Jan.
The arrival date to Kobe UNL : 12th, Jan.
The storage period : 12th - 22th, Jan. (20°C)
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The quality of pineapple fruits stored under various conditions at 20°C
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Storage condition Initial Control* Crown cut** Poly-pack i
Weight loss (%) 0 3.23 3.15 1.36
Shell color 0.25 2.68 1.65 1.25
Internal color 1.40 2.26 1.95 1.60
EBS number/fruit 0 57.6 55.6 26.6
EBS degree 0 1.53 1.13 0.65
Rate of EBS symptom fruits (%) 0 95 90 60
Rate of un-marketable fruits
(due to EBS) % 0 79 70 40
Brix (%) 14.5 13.3 14.0 13.1

The harvested date : 8th -- 10th, Apr.

Apr. The arrival date to Kobe UNL : 20th, Apr.

* With crown, without polyethylene packing
*** Sealed polyethylene bag of 0.03ms thickness,

The sailing date : 11th, Apr.

The arrival date to Kobe : 19th,
The storage period : 20th --- 28th, Apr. at 20°C

** Without crown, without polyethylene packing
with crown
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Table 7. The effect of high temperature treatment for EBS inhibition in pineapple fruits

Harvest November February May
Treatment i High temp. High temp. High temp.
Cont. tregtmentp Cont. tregtmentp Cont. treﬁtmentp
Weight loss 5.61 6.07 4.25 5.45 3.61 3.62
Shell color 4.9 5.0 4.8 4.9 4.3 4.5
Internal color 2.3 2.4 1.7 1.7 1.9 2.0
EBS number/fruit 15.8 6.5 28.3 23.6 43.3 20.6
EBS degree 1.18 0.79 2.29 1.95 1.15 0.58
frate of EBS symptom 80 58 100 89 100 68
Rate of un-marketable
fruits (due to EBS) % 70 45 95 84 85 42
Brix (%) 13.8 13.6 13.8 13.6 15.4 16.1
High temperature treatment ---- Before storage at 20°C for 7days, the fruits were stored at 42°C for 24hr.

Control ---- Storage at 20°C for 8days.
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Fig. 2. The quality of pineapple fruits harvested in different seasons at arrival and after storage
@ —© : At arrival, Q=0 : After storage at room temperature for 8 days,
A—-A\ : After storage at 20°C for 8 days, A——A : 42°C treatment for 1 day and
storage at 20°C for 7 days.
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Fig. 3. The EBS degree of pineapple fruits determined at the arrival and after storage by shell
color A : Marketable (EBS degree; 0 -- less than 1) B : Commercial quality remained
(EBS degree ; 1 -- less than 2) C: Un-marketable (EBS degree ; over 2)
[ : Before storage [ : After storage for 8 days at 20°C I : Difference of shell color
between before (1) and after (1) storage [ : 42°C treatment for 1 day and storage for
7 days at 20°C V : Difference of shell color between before (1) and after (V) storage
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