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ABSTRACT 

Two dominant spoilages on post harvested duku are skin browning and 
fungal growth. Two types of three-day post harvested duku, i.e, those 
detached from i ts  raceme and those still attached on its raceme, were 
exposed to ozone or UV-C irradiation for 40 seconds, prior to storage at 
29f 2gC. T h e  percentage of duku with skin browning based 011 a fixed scale, 
fungal growth, aril damage, composition changes were examined after 9 
days of storage. There was no skin browning, fungal growth and aril datnage 
on the attached duku treated by ozone on the 9th days of post-harvest or the 
6'11 days of storage. The level of  total soluble solids and skin thickness of the 
attached duku were significantly higher than those of detached duku. The 
level of total soluble solids of untreated and UV treated detarhed duku were 
significantly lesser among others. Ozonated duku had higher titratable 
acidity than the UV treated and untreated duku. Ozone can be used as an 
effective, simple and rapid method to prolong the shelf life of duku without 
adversely affecting the quality attributes. 
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INTRODUCTION 

Duku is one of exotic tropical fruit which is potential to be 
promoted as an export commodity. The central  production areas of 
duku are  spread all over Indonesia. However, the market areas of 
duku are still limited. Duku must arrive to the market within 1-2 
nights as the yellow skin colour will become blackish brown after 2-3 
days postharvest. This colour change results in  an unattractive 
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appearance which limits the market area, decreases the economical 
values and increases the percentage of postharvest loss. 

Most farmers harvest duku by grasping the fruit to make it 
detached from its raceme. Detached duku will have damages on the 
base of each fruit. The damage promote the respiration rate, 
production and activity of ethylene which result i n  overripening, 
senescence and decay. Senescence stimulated the enzymatic 
browning of t he  skin. In addition, detaching the fruit from its raceme 
triggers microbial growth, especially fungi. Keeping the fruit attached 
on its raceme retards the spoilage a n d  lengthens the storage life. 
However, at day 4-5 postharvest, mycelia wiIl be found on the fruit 
skin, which dictates that browning and microbial contamination must 
be handled as soon as possible after duku are harvested (Yanuriati, 
2005; Yanuriati and Tanzerina, 2007; Yanuriati and Mursidi, 2008; 
Yanul-iati et al., 2009). 

Ozone exposure a n d  UV-C irradiation can preserve and lengthen 
the shelf life of some fruits. Ozone has been used for decades in many 
countries and  I-ecently, the US Food and Drug Administration (FDA) 
has categorized ozone as a Generally Recognized as Safe (GRAS) 
substance. Relatively tow concentrations of ozone and short contact 
time are sufficient to inactivate bacteria, moulds, yeast, spores, 
parasites and viruses [Kim et  al., 1999; Restaino et al., 1995). Ozone 
maintains quality and reduces microbial populations in whole and 
sliced tomatoes (Aguayo e t  al., 2006) and blackberries (Earth et ol., 
1995). Ozone is also very effective in scrubbing ethylene through 
chemical reaction to prolong the storage life of many fruits and 
vegetables (Rice e t  al., 1982; Xu, 1999). 

Low doses of UV-C irradiation onto fruit can act as antifungi and 
delays the ripening process (Shama and Alderson, 2004). Softening 
process on UV-C exposed peach for 3,5 or 10 minutes is slower than 
control (Gonzales-Aguilar et al., 2004). The similar phenomenon also 
found in mangoes [Gonzales-Aguilar, 2001). In addition, endogenous 
putrescine, spermidine and spermine levels of some fruits increase 
after UV-C exposure. These polyamines can rise the resistance of 
fruit from decay (Gonzales-Aguilar, 2004; Gonzales-Aguilar, 200 1). 
UV-C treatment can also lessen the incidence of chilling injury 
(Vicente et al., 2004). 

UV-C irradiation and Ozone treatment are safe method 
replacing the use of pesticides and fungicides. Exposure ozone o 
C irradiation to attached duku may reduce the postharvest dam 
and can increase the shelf life. These advantages can develop m. 
and competitiveness of the fruit. 

MATERIALS AND METHODS 

Duku were harvested from farmer's plantation a t  Serapek, 
Kornering Ilir South Sumatra. Harvesting was conducted by cu 
the duku's stick in order to make it remain attached to its rar 
The f r u i t  were sorted, packed and sent to Palembang. l h e  : 
harvested duku were classified into two groups. First, duku  that 
kept attaching on i ts raceme, and the second that were detached 
its raceme. The detached duku were exposed to UV-C irradiatic 
gas ozone for 40 seconds or without'exposing. The attached 
were exposed to UV-C irradiation for 0, 20, 30, or 40 sect 
Afterwards, the fruits were packed in ventilated corrugated car 
and stored a t  29+_Z°C for 6 days. Weight loss, percentage of brow 
duku, fungus growth, aril's damage, soluble solids, titratable ar 
a n d  vitamin C were analyzed on the initial and on the sixth d;  
storage (or ninth day after harvest). 

The weight loss was measured gravimetrically. The i .  
weight is substracted with the 6th day storage weight, a n d  
divided by initial weight and multiplied by 100%. 

The percentage of duku browning were counted by drawin 
surface area and the browning area of the duku skin on plastic 
percentage of  surface area of duku skin was analyzed by leaf 
tneter and the browning area were measured using mm block p 
The percentage of duku browning were classified into 5 categc 
i.e.no skin browning areas, 1-10% browning areas, 10- 
browning areas, a n d  >25% browning areas on the skin, and spo 

The fungal growth and arii damage were anal 
macroscopically. The existence of fungi was analyzed visually. 
arils is considered damaged when one or more aril epidf 
decayed. 

Titratable acidity, total soluble solids and vitamin C coi 
were analyzed by using the same juice sample. Seven dukus 
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learance which limits the market area, decreases the economical UV-c irradiation and Ozone treatment are safe nlethods for 
les and increases the percentage of postharvest loss. replacing the use of pesticides and fungicides. Exposure ozone or UV+ 

Most farmers harvest duku by grasping the fruit to make it c irradiation to attached duku may reduce the postharvest damages 

iched from its raceme. Detached duku will have damages on the and can increase the shelf life. These advantages can develop market  
of each fruit. The damage promote the respiration rate, and competitiveness of the fruit. 

luction and activity of ethylene which result in overripening 
?scence and decay. Senescence stimulated the enzymatic 
Nning of the skin. In addition, detaching the fruit from i t s  raceme MATER~ALS AND METHODS 
;ers microbial growth, especially fungi. Keeping the fruit attached 
ts raceme retards the spoilage and lengthens the storage life. 
fever, at day 4-5 postharvest, mycelia will be found on the fruit 
, which dictates that browning and microbial contamination must 
andled as soon as possible after duku are harvested (Yanuriati, 
i; Yanuriati and Tanzerina. 2007; Yanuriati and Mursidi, 2008; 
lriati et  a]., 2009). 

Duku were harvested from farmer's plantation a t  Serapek, Ogan 
Komering Ilir South Sumatra. Harvesting was conducted by cutting 
the duku's stick in order to make it  remain attached to i ts raceme. 
The fruit were sorted, packed and sent  to Palembang. The 3-day 

harvested duku were classified into two groups. First, duku that were 
kept attaching on its raceme, and the second that were detached from 
its raceme. The detached duku were exposed to UV-C irradiation or 

Ozone exPosure and UV-C irradiation can preserve and lengthen gas ozone for 40 seconds or without exposing. T h e  attached duku 
were exposed to IJV-C irradiation for 0, 20, 30, Or 40 seconds- 

! 
helf life of some fruits. Ozone has been used for decades in many 
tries and recently, the US Food and Drug Administration (FDA) Afterwards, the fruits were packed in ventilated corrugated cartoon 
categorized ozone as a Generally Recognized a s  Safe (CRAS) and stored at 29+2oC for 6 days. Weight loss, pcrcentagc of browning 
Lance. Relatively low concentrations of ozone and shor t  contact duku, fungus growth, aril's damage, soluble solids, f itratable acidity 
are sufficient to inactivate bacteria, moulds, yeast, spores, and vitamin c were analyzed on the initial and on the sixth day of  

;ites and viruses (Kim et al., 1999; Restaino et al., 1995). ozone storage [or ninth day after harvest). 
2 -  

tains quality and reduces microbial populations in whole and 
I tomatoes (Aguayo et ol., 2006) and blackberries (Rarth et a!., 
). Ozone is also very effective in scrubbing ethylene through 
ical reaction to prolong4 the  storage life of many fruits and 
ables (Rice et ol., 1982; Xu, 1999). 

Low doses of UV-C irradiation onto fruit can act as antifungi and 
5 the ripening process (Sharna and Alderson, 2004). Softening 
ss on UV-C exposed peach for 3 ,5  or 10 minutes is slower than  
,I  (Conzales-Aguilar e[  a/., 2004). The similar phenomenon also 
in mangoes (Conzales-Aguilar, 200 1). In addition, endogenous 

;cine, spermidine and spermine levels of some fruits increase 
UV-C exposure. These polyamines can rise the resistance of 
i-om decay (Gonzales-Aguilar, 2004; Conzales-Aguilar, 2001). 
treatment can also lessen the incidence of chilling injury 
te  eta/., 2004). 

- -- 

s s t e r  p r e s e n t a t i o n  

The weight loss was measured gravimetrically. The initial 

weight is substracted with the 6th day storage weight, and then 
divided by initial weight and multiplied by 100%. 

'I'he percentage of duku browning were counted by drawing the 
sui-face area and the browning area of the duku skin on plactic. Thc 
percentage of surface area of duka skin was analyzed by leaf area 
meter and the browning area were measured using mrn block paper. 
The percentage of duku browning were classified into 5 categories, 
i.e.no skin browning areas, 1-10% browning areas. 10-25% 
browning areas, and >25% browning areas on the skin, and spoiled. 

The fungal growth a n d  aril damage were analyzed 
macroscopically. The existence of fungi was analyzed visually. The 
arils is considered damaged when one or more aril epidermis 
decayed. 

Titratable acidity, total soluble solids and  vitamin C content 
were analyzed by using the same juice sample. Seven dukus were 
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peeled, the arils were then blended and approximately 10 mL of juice Table 1. Percentage of browning duku based on scale of brow1 
was used for analyses. The juice was titrated with 0.1 N a O H  and 
phenolphthalein indicator. Total soluble solids were analyzed by 
using digital hand refractometer which had been calibrated to zero 
value with distilled water. Vitamin C was analysed using 2,6-I) 
(dichloro indophenols) after HP03-acetic acid addition. 

Percentage of fungal growth and aril damage was transformed 
to the arcsine. An analysis of variant was used to the transformed 
data as a quantitative variable, weight loss, total soiuble solids, 
titratable acidity and vitamin C. The LSD test was used to determine 
differences at or = 0.05. 

RESULTS AND DISCUSSION 

Results 

Percentage of Browning 

The skin browning of duku could be inhibited by exposing the 
fruit to UV-C irradiation or ozone for 40 seconds (Table 1). For the 
attached duku, the browning inhibition levels were higher at duku 
exposed to ozone for 40 second than a t  duku with UV-C expossure for 
40 seconds. After 6 day of storage or 9 day postharvest, the attached 
duku with ozone exposure showed no browning on the skin, whereas 
the attached duku with UV-C irradiation exposure had browning on 
the skin. The percentage of attaced duku with UV-C exposure without 
browning on the skin (Table 1) was 47.15%. Ozone exposure onto 
detached duku did nor effectively inhibit skin browning since the 
inhibition was only about 15%. 

Percentage of duku with fingal growth and aril damage 

The percentage of duku attacked by fungi and a r i l  dan 
attached and detached duku was sihilar. There was higher I 
fungal growth and aril damage on detached duku than those at 
although there was no significant difference. On day 9 of post1 
or day 6 of storage, the attached duku with ozone exposure 
seconds did not have fungal growth or  aril damage. On thc 
hand, the fungal growth or aril damage on UV-C exposure c 
duku types could not be inhibited. Fungal growth and  aril dar 
the attached duku was effectively inhibited until 9 day posthar 
6 day after exposing by ozone (Tabel 2). 

Weight Loss 

The weight loss of duku was not affected by duku COI 

kinds of treatment, and the interaction between condition an  
of treatment, although UV-C exposure on the attached duku I 
lowest weight loss (Table 3). 

2 9 0 I p o s t e r  p r e s e n t a t i o n  p o s t e r  p r e s e n t a t i c  



Treatment Percentage of browning on skin of duku 
The Treatment No c 10 >lo-25  >25 Spoil 
conditions browning 
of duku 
Attached Control 0 5 15 60 20 

UV-C 47.82 4.34 21.73 4.32 21.73 - 
Ozone 100 0 0 0 0 

Detached Control 0 4.55 0 50 45.45 
UV-C 0 19.04 9.52 38.09 33.33 
Ozon 1 5  25 1 5  25 20 
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the arils were then blended and approximately 1 0  mL of  juice Table 1. Percentage of browning duku based on scale of browning 
;ed for analyses. The juice was titrated with 0.1 NaOH and 
phthalein ind~cator .  Total soluble solids were analyzed by 
jigital hand refrautnmeter wliicl: had been calibrated to zero 
with distilled water. Vitamin C was analysed using 2,6-D 
ro indophenols) after HPO3-acetic acid addition. 

Percentage of fungal growth and aril damage was transformed 
arcsine. An analysis of variant was used to the transformed 
s a quantitative variable, weight loss, total soluble solids, 
3le acidity and vitamin C. The LSD test was used to determine 
nces at or = 0.05. 

,TS AND DISCUSSION Percentage of duku with fungalgrowth and aril damage 

The percentage of duku attacked by fungi and aril damage in 
.S attached and detached duku was similar. There was higher level of 

rtage ofBrowning 
fungal growth and aril damage on detached duku than those attached, 
although there was no significant difference. On day 9 of postharvest I I 

'he skin browning of duku could be inhibited by exposing the or day 6 of storage, the attached duku with ozone exposure for 40 \ 
) UV-C irradiation or ozone for 40 seconds (Table 1). For the seconds bid not have fungal growth or aril damage. On the other 
:d duku, the browning inhibition levels wcre higher at duku hand, the fungal growth or aril damage on UV-C exposure on both 
,d to ozone for 40 second than a t  duku with UV-C expossure for duku types could not be inhibited. Fungal growth and aril damage in 
ands. After 6 day of storage or 9 day postharvest, the attached the attached duku was effectively inhibited until 9 day postharvest or 

I i 
~ i t h  ozone exposure showed no browning on the skin, whereas 6 day after exposing by ozone (Tabel 2). 
ached duku with UV-C irradiation exposure had browning on 
n. The percentage of attated duku with UV-C exposure without I Weight Lass 
ing on the skin (Table 1) was 47.15%. Ozone exposure onto 
ed duku did not effectively inhibit skin browning since the 

The weight loss of duku was not affected by duku condition, 

i 
ion was only about 15%. kinds of treatment, and the interaction between condition and kinds i 

of treatment, although UV-C exposure on the attached duku had the 
lowest weight loss (Table 3). 
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1 Table 2 .  Percentage of duku with fungal growth and ari! damage 

j Skin Thickness 

During 
thickness of 

senescence, the skin of duku became thinner. The sk 
duku was not significantly affected either by kinds 

treatment or the interaction between condition and kinds of 
treatment, a 
thicker skin 

lthough UV-C and ozone exposure duku tend to have 
than control. Skin thickness of duku was significanl 

affected only by conditions of duku. Keeping the duku attached to its 
raceme could significantly inhibit the loss of thickness (Table 3). 

Total Soluble Solids [TPT) 

Total soluble soIids were significantly influenced by the 
conditions of duku and the interaction between conditions and kinds 
treatment of duku. A significant greater level of total soluble solids 
was found on attached duku than detached duku. On day 9 
postharvest, attached duku exposed by UV-C had the highest levels of 
total soluble solids, followed by attached duku with ozone exposure, 
detached duku with ozone exposure and attached duku without 
exposure. Total soluble solids of these treatments were not  
significantly different. However detached duku without exposure a n d  

I Proceeding ojlrrr~rrtiltional Seminm Current issues and L'hollenges in Foc 

detached duku with UV-C exposure significantly had the leas 

I soluble solids content. Exposure to IIV-C could significantly 
the reduction of total soluble solids only at attached duku, but 
exposure could significantly in  hibit the decrease in total souble 

I both on attached and detached duku (Tabel 3). 

Table 3. Changes of weight loss, TPT, KAT and vitamin C of duk 

Duku conditions ns  ** ** ns Ns 

I Attached 1 14.836 1 0.93a I 19.233a 1 0.275 1 10. 
I Detached \ 16.051 1 0.80b 1 18.579b 1 0.267 1 10. . . - - .  . - 

Treatment (B) ns ns . *  ns * I Ns 

Interaction A x B ns ns 1 ns Ns * 
UV-C, attached 14.40Sa 0.97 ] 19.475a 0.259 10. 

I Ozone, attached 1 15.337a 1 0.96 1 19.17Sa 1 0.288 1 9.4 
Ozone, detached 1 15.981a 1 0.80 b 1 14.767a 1 O.RR 

1 19.1 75a ( 0.298 1 9.t 
1 19.050ab 1 0.279 1 12. . - -  

Detached 15.293a 0.72 18.475bc 0.247 10. 
UV-C, detached 16.879a 0.87 18.088~ 0.256 11. 

Note: average lbllowed by different alphabet means significant different (p>l 

Titratable Acidity 

The titratable acidity of duku was not significantly af 
either by conditions of duku ,  or by the interaction behveen conc 
and  kinds of treatment. Titratable acidity of duku were 
i t~fluenced significantly by kinds of exposure. Titrata ble acic 
duku oxposed by ozone were significantly higher and diffel-ren 
the others. This fact explains t h a t  treatment using ozone 
inhibit the use of substrate for respiration. 

I 2 9 2 I p o s t e r  p r e s e n t a t i o n  
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le 2. Percentage of duku with fungal growth and aril damage 

rh ickn ess 

During senescence, the skin of  duku became thinner. The skin 
less of duku was not significantly affected either by kinds of 
lent  or the interaction between condition and kinds of 
lent,  although UV-C and ozone exposure duku tend to have a 
r skin than control. skin thickness of drrku was sienificantlv . . -  
?d only by conditions of duku. Keeping the duku attaihed to its 
e could significantly inhibit the loss of thickness (Table 3). 

roluble Solids (TPT) 

otal soluble solids were significantly influenced by the 
!ens of duku and the interaction between conditions and kinds 
ent of duku. A significant greater level of total soluble solids 
mnd on attached duku than detached duku. On day 9 
west, attached duku exposed by UV-C had the highest levels of 
~luble solids, followed by attached duku with ozone exposure, 
:d duku with ozone exposure and attached duku without 
re. Total soluble solids of these treatments were not 
antfy different. However detached duku without exposure and 

s t e r  p r e s e n t a t i o n  
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detached duku with UV-C exposure significantly had the least total 
soluble solids content. Exposure to UV-C could significantly inhibit 
the reduction of total soluble solids only a t  attached duku, but ozonc 
exposure could significantly inhibit the decrease in total souble solids 
both on attached and detached duku [Tabel 3). 

Table 3. Changes of weight loss, TPT, KAT and vitamin C of duku 

Weight Skin T PT KAT Vitamin C 
lass thickness PBrix) (%I Cmg/100 
(Yo) (mm) m L) 

Duku conditions ns I t- ** ** ns N s 

Titratable Acidity 

The titratable acidity of duku was not significantly affected 
either by conditions of duku, or by the interaction between conditions 
and kinds of treatment. Titratable acidity of duku were only 
influenced significantly by kinds of exposure. Titratable acidity of 
duku axposed by ozone were significantly higher and differrent than 
the others. This fact explains that treatment using ozone would 
inhibit the use of substrate for respiration. 
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Vitamin C 

Vitamin C were not significantly affected either by the condition 
of duku, kinds of treatment or interaction betwen them [Table 3). 

Discussions 

Exposure to ozone for 40 seconds could retard over ripening 
and spoilage. No browning, visual fungal growth and aril damage 
were detected on attached duku on day 9 postharvest or 6 day 
storage, while 47.12% browning, and 25.6 Oh fungus growth and ar i l  
damage were found in UV-C exposed duku. The other treaments have 
browning, fungal growth and aril damage at a greater levels 
compared to these 2 treaments. 

Exposure to ozone for 40 seconds delayed over ripening or 
senescence. The ethylene was chemically removed from fruit surface 
and storage atmosphere, and the formation was prevented. Ethylene 
was known could enhance t h e  over ripening, senescence, cell ion 
leakage and oxidative enzimatic browning. In addition, mycelia and 
sporulation damaging the aril of duku could be stopped by ozone 
exposure for 40 seconds. Baratharaj (1995) reported that ozone 
could also promote the healing of wounds and enhance resistance to 
further infection. This study correlate with the founding in this 
research that in detached duku treated by ozone, there was about 
15% of no browning and 80% of no fungal growth and  no aril 
damage. 

Exposure of UV-C irradiation for 40 seconds inhibited 
browning, fungal growth and aril damage of duku. 'The 3-day 
harvested duku might have a greater initial fungi load contamination 
from field, and during harvesting. The duration of UV-C exposure on 
the fruits was too fast, therefore incapable to kill fungi. Further 
researches were required to find out the optimal exposure time and 
post harvest handling to reduce spoilage and lengthen the shelf life of 
the fruit. Attached duku with UV-C exposure had thickcr skin and 
higher TPT levels than  ozone exposure. The slower physicochemical 
changes could contribute t h e  results (Gonzaites-Aguilar, 2004, 
Gonzales-Aguilar, 200 1, Ponappa et al., 1993). It was showed t h a t  UV- 
C exposure can stimulate the increase on putrescine, sperrnidine and 
spermine. These polyamines can maintain the integrity of cell 
membrane and inhibit senescence, In addition, Yanuriati et al., 

(2009) also Found that UV-C exposure for 40 seconds could be us1 
an effective method to lessen the spoilages and lengthen the she1 
of fresh attached duku for 9 days a t  29220C. After 9 days storag 
fungus growth and aril damages were detected on the fi-uit. The f 
had significantIy higher level of vitamin C and no significantly hi 
levels of total soluble solids and titratable acidity. However, a 
67.74% of the fruit had no skin browning and 22.58% of t h e  fruil 
skin browning less than 10%. 

The ozone exposure was not effective to be applied on deta 
dub. It can be depicted from Tabel 3 that attached duku  significi 
have a thicker skin and higher levels of TPT than detached c 
Detaching duku would cause wounds a t  the stem end. The WOI 

would trigger the respiration, ethylene production and activity r 
As a consequence these could accelerate senescence. Du 
senescence, integrity of cell membrane decreased which resul re 
ion leakage and oxidation of polyph&nol by polyphenolase. 
wounds also provides nutritions for fungal growth (Yanuriati, 21 
Yanuriati, 2007). Ozone inactivated microorganisms ra pidIy 
reacting with intercellular enzymes, nucleic material, 
components on their cell's envelope, spore coats, or viral cap 
(Khadre et al., 2001]. Furthermore, ozone controlcd Rhixc 
stolonrf'er and induced resveratrol and prostilbcne phytoalexin 
table grapes and these made the berries were more resistan 
subsequent infection (Sarig et al., 1996). 

CONCLUSIONS 

Exposure to ozone for 40 seconds was an  effective metho 
reduce skin browning, fungus growth and aril damage with hi1 
levels on total soluble solids. 

The self life of duku exposed to ozone for 40 seconds wi 
days. 

Exposure of UV-C for 40 seconds to duku was ineffectivl 
reduce spoilages, although it tended to maintain the chemical con 
of postharvest duku. Extending UV-C irradiation t ime may 
required to effectively lessen the spoilage of duku. 

- - 
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i'tamin C (2009) also found that  UV-C exposure for 40 seconds could be wed as - 

I an effective method to lessen the spoilages and lengthen the shelf l i fe  
Vitamin C were not significantly affected either by the condition 

of fresh attached duku for 9 days a t  29?Z°C. After 9 days storage, no 
iduku. kinds of treatment or interaction betwen them (Table 3) .  fungus growth and ar i l  damages were detected on the fruit. The fruits 

iscussions had significantly higher level of vitamin C and no significantly higher 
levels of total soluble solids and titratable acidity. Howevert about 

Expasure to ozone for 40 seconds could retal-d over ripening 67.74% of the fruit had no skin browning and 22.58% of the fruit had 
s~"ilage- No browning, visual fungal growth a n d  aril damage skin browning less than 10%. 

detected on attached duku on day 9 postharvest or 6 day The ozone exposure was not effective to be applied on detached 
while 47.12% browning, and 25.6 % fungus growth and aril 

duku can be depicted from Tabel 3 that attached duku significantly 
mage were found in UV-C exposed duku. The other treaments have 

have a thicker skin and higher levels of TPT than dptached dukuv 
Dwning~ fungal growth and aril damage at  a greater levels 

to these 2 treaments. Detaching duku would cause wounds at the stem end.  The 
would trigger the respiration, ethylene production and activity rates- 

Exposure to ozone for 40 seconds delayed over ripening or- a these could accelerate Senescence. During 
Iescence- The ethylene was chemically removed from fruit surface senescence, integrity of cell membrane decreased which resulted in 

storage atmosphere, and the formation was prevented. Ethylene ion leakage and oxidation of polypheno1 by P ~ ~ Y P ~ ~ ~ ~ ~ ~ ~ ~ .  The 
known could enhance the over ripening, senescence, ion wounds also provides nutritions for fungal growth (Yanuriati~ 

kage and oxidative enzimatic browning. In addition, mycelja and Ynnuriati, 2007). Ozone inactivated microorganisms rapidly by 
lrulation damaging the arif of  duku could be stopped by ozone reacting with intercellular enzymes, nucleic materia1, and 
losure for 40 seconds. Baratharaj (1995) reported tha t  ozone components on their cell's envelope, Spore coats, or viral 
I d  promote the healing of wounds and enhance resistance to (Khadre et Q/., 2001). Furthermore, Ozone controled R h i x o ~ u s  
'her infection- This study correlate with the founding in this sro/onr/er and induced resveratro! and prostilbene ~ h ~ ~ o a l e x i * ~  in 

that in detached d u k ~  treated by ozone, there was about table grapes and these made the berries were more resistant to 
b of browning and 80% of no fungal growth and no a r i l  subsequent infection (%rig eta!., 1996). 
)age. 

of UV-C irradiation for 40 seconds inhibited 
v n i n g ~  fungal growth and aril damage of duku. The 3-day CONCLUSIONS 
rested duku might have a greater initial fungi load contamination 
I field, and during harvesting. The duration of UV-c exposure on Exposure to ozone for 40 seconds was an effective method to 

was too fast, therefore incapable to kill fungi, Further reduce skin browning, fungus growth and damage with higher 

arches were required to  find out the optima] exposure time and levels on total soluble solids. 
harvest handling fo reduce spoilage and lengthen the she] f life of The self life of deku exposed to Ozone for 40 seconds was 
r u i t .  Attached duku with UV-C exposure had tllickcr skin and days. 

TPT levels than ozone exposure. The slower physicochemica] of UV-c for 40 seconds to duku was ineffective to 
Yes could contribute the results (Gonzailes-Aguilar, 2004, reduce spoilages, although it tended to maintain the chemical 
ales-*guilar, 2001, Ponappa et ob, 1993). 11 was showed that UV-  

of duku. Extending UV-C irradiation time be 
'Osure can stimulate the increase on putrcscine, spermjdine and 
nine. These pol~amines  can maintain the integrity of ,-ell required to effectively lessen the spoilage of duke. 
~ a n e  and  inhibit senescence. In addition, Yanufiati et ol., 

-- - 
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NUTRITION PROPERTIES AND THE PROSPE 
OF SIX AMORPHOPHALLUS SPECIES OF TUB: 

IN jAVA 

Yuzamrni, Mustaid Siregar, Joko Ridho Witono, Sahrom 

Center for Plant Conservation, Bogor Botanic Gardens - L1F 
Bogor 16003 

ABSTRACT 
Ar~lorphophallris is perennial tuber crop and a member of the A 
family. There are eight species of Amorphophaflus in Jav 
A rnorphaphallrrs annulifer Hett,, A. decus-silvae Backer & Alder 
discophorus Backer & Alwerw,, A. muellen' Blume, A. paeoniifolius (Dl 
N~colson, A, sag~ttflrius Steenis, A. spectabilis (Miq. )  Engl. and A. var 
(Blume), of which two are widely cultivated in lava, viz. A. muelleri 
and A, paeoniifolius (Dennst.] Nicolson. The former is frequently cult 
in some regions in West Java and in East Java. The latter is only cultivi 
Cerltral Java. Nutrition properties of six species of Amorphophallus ( 
A. sngitrarius Steenis and A. spectabilis (Miq.) Engl.) was analyze1 
results showed that the chemical content, i.e. fat, protein, an 
amylopectin, glucomannan, La, Fe, P and Vitamin B1, of the six spe 
Amorphophallus are almost equal. This shows that all species have po 
prospect  as food alternative. However, further research on the pl 
characterization, tion-nutritious properties and food processing sho 
carried out. 

Keywords: Arnorphophallus, Fvod ]ova, Nutrition, Tuber 

INTRODUCTION 

The genus Amorphophallus, which is the member of the AI 
family, consists of 170 species world wide (Mayo et a/., 195 
which 25 species (14.2 %) exist in Indonesia. Distributi 
Amorphophullus species exhibits a very high degree of ende 
About 18 species (68 %) are endemic to Indonesia: eight spec 
Sumatera, five species in lava, three species in Kalimantan an 
species in Sulawesi (Hetterscheid & Ittenbach, 19961. In Java, 
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