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Abstract: Problem statement: Cold storage is needed in order to delay senes@ttachieve a longer
commercial life of tropical fruits like mamey sapdPouteria sapota), therefore, the physiological and
biochemical responses of this fruit to cold storagee evaluatedApproach: Samples from different
storage temperature (20, 10 and 2°C) were takéimeatiay intervals and Chilling Injury Index (CllI),
decay (%), pulp firmness, weight loss (%), sucr@ieestose and glucose contents, electrolyte leakage
(%), ethylene and carbon dioxide production ratesl dhe activities of Peroxidase (POD),
Polyphenoloxidase (PPO) and Phenylalanine Ammowesa (PAL), were evaluateResults: ClIlI of

fruit stored at 2 and 10°C was similar and symptamiided abnormal ripening into trimming zones
close to the skin and pulp. Development of Cl syant was more evident after 10 days of storage at
2 and 10°C. This trend may be associated with dseref sucrose content but not with fructose that
increased on fruits stored at 2°C (p<0.05). For marmuits stored at 2°C, the PAL activity was
significant lower than in the fruits stored at 101t it did not increase in response to the catylli
temperature. No appreciable changes on POD actwitie observed in fruit stored at 2°C. PPO
activity continuously decreased on fruit store@ %@ and similar behavior was observed on fruitedor
either at 10 and 20°C, during the first 15 daystofage.Conclusion: Our results demonstrated the
sensitivity to mamey sapote fruits to low storagmperatures (2 and 10°C). Symptoms developed by
fruit include abnormal ripening into trimming zonelse to skin, as well as darkened zones into
middle pulp. Sucrose content could be a betterlichilinjury indicator in mamey sapote than
electrolyte leakage, ethylene production and PGZ) Rnd PAL activities.
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INTRODUCTION regarding the causes of Cl symptoms developed in
mamey fruit.

The demand of tropical and subtropical fruits has  Under stress conditions such as cold storage,
been increased in the last two decades due tmad g different biochemical changes are associated with f
sensorial characteristics and high nutrimental ealu physiological disorders. The oxidases, peroxidases
Particularly, mamey sapot®duteria sapota) has been (POD; E.C.1.11.1.7), polyphenoloxidase (PPO;
considered to have great economic potential becafuse E.C.1.14.18.1) and the induction of phenylalanine
its typical taste and aroffa However, the postharvest ammonia-lyase (PAL; E.C.4.3.1.5) have been
storage life of this kind of tropical fruits is lited by  considered to be a defensive mechanism of plants
temperature exposure; therefore temperatures beloagainst stre§$. These enzymes have been involved in
12°C are commonly used. Exposure of mamey fruit tahe development of physiological disorders suciChs
temperatures below 5°C for more than 10 days causés many vegetabl&,

Chilling Injury (CI) as indicated by dark-brown gpo Therefore, the aim of this study was to investigat
on the peel, failure to ripen, off-flavor developmhand the major physiological and biochemical changes of
increased decay incidence after transferring thi¢ fo  mamey fruit during storage at chilling (2 and 10&Dg
higher temperatur€s There is a lack of reports non-chilling (20°C) temperatures.
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MATERIALSAND METHODS Electrolyte leakage (%) was measured from three
randomly selected fruits per each group. Two pigpsd
Plant material and storage conditions: Mamey fruits  with a diameter of 1 cm and a thickness of 2 mmewer
were harvested on April 12, at the beginning of theexcised with a cork borer from the equatorial regid
harvest season (April-May), in an orchard cultidate  the fruit. The discs were incubated with 0.3 M rmrigoin
Tabasco, Mexico. Fruits were transported andor 1 h at ambient temperature and constant shaking
maintained under controlled temperature until afrte  Initial electrolyte leakage was determined follogin
the laboratory, where were selected according tmdgo incubation of each tube and final, after boilinge th
appearance and freedom of defects. Fruits wersolution for 45 min. Electrical conductivity of the
separated in three groups of 80 fruits each angdtat  bathing solution was measured using a conductivity
20, 10 and 2°C under 85-90% RH, during 25 days iimmeter (Mod. 1481-61, Cole-Parmer Instrument, Co,
temperature-controlled chambersAt five days USA). Rates of ion leakage were expressed as a
intervals, 10 fruits were sampled from each storaggercentage of the total conductivity [(initial/tEtel 00].
temperature for further evaluation of the physical,
physiological and enzymatic parameters duringythi  Enzymatic assays. Acetone powder from mamey fruit
day period. Three fruits from each temperature wergvas obtained from flesh of three sampled fruitsesto
removed from each group and £€@nd ethylene at 2, 10 and 20°C and stored at -47°C until used fo
production were measured and then, firmness changeégrther enzyme extraction. PPO, POD and PAL
were determined. Afterward, remained fruit wereactiviies were measured using a BioSpec 1601
sampled for ion leakage and sugars determinatiah arspectrophotometer (Shimadzu, Japan).
PPO, POD and PAL activities. Three lots of 20 fruit The PPO (EC 1.14.18.1) activity was determined
were used to determine weight loss, evolution od@  according to Pérez-Tellet al."”. PPO was extracted
decay, in each temperature during the storage gheriofrom 0.2 g acetone powder with a phosphate buffered
Initially, fruit were weighted and inspected forodg  saline solution, pH 7.2, containing 1 M potassium
symptoms. chloride and 5% (w/w) polyvinyl-polypyrrolidine.
Enzymatic activity was measured at 30°C and 410 nm,
Physical and physiological evaluation: Weight loss in reaction mixtures with 1.25 mL of 20 mM 4-
(%) was determined periodically as percentage ef thmethylcatechol as substrate and |5 of the enzyme
original weight of the samples. The Cll was evaddat extract. PPO activity was expressed on a dry matter
on the subgroup of 20 fruits, using a subjectivalesc basis as units of PPO gmin™ of acetone powdered
according to Martinez-Téllezt al.””, based on the flesh tissue.
browning intensity: 0 = No pitting; 1 = Slight (iint POD (EC 1.11.1.7) activity was determined using a
10% of fruit surface); 2 = Medium (until 20% of ftu modified method of Pérez-Tellet al.*%. The enzyme
surface) and 3 = Severe pitting (more than 20%wf f was extracted from 0.2 g of acetone powder frorshfle
surface). tissue with 6 mL of 100 mM Tris-HCI, pH 8.0,
Decay was determined using a subjective scalgontaining 5 mM B-mercaptoethanol and 5% (w/w)
according to Pérez-Tellet al.'", considering as damage polyvinyl-polypyrrolidine. POD activity was measdrat
when more than 30% of the fruit surface presented a470 nm for 2 min at 30°C in 2.15 mL reaction migtsr
evident fungal or wooding damage. It was evaluateqyith 10 mM sodium acetate, pH 5.3, containing 0&%
initially and at each interval of sampling period. the substrate guaiacol, 0.25 mL 0.1% hydrogen jeox
Flesh firmness was measured in three points of thgnd 100uL extract. POD activity was expressed on a dry

equatorial zone of ten fruits per each storag@matter basis as units of activity'gf acetone powered
temperature at each sampling period and expressed fiesh tissue mift (U g min™).

Newtons (N) using an awl (10 mm of diameter) witha  pal (EC 4.3.1.5) activity (n mol § h™) was
Chatillon penetrometer DFG-50 (John Chatillon Sonsdetermined according to Martinez-Téllez  and
Inc. USA) according to the method of Boufhe Lafuenté&. PAL was extracted from 0.4 g of acetone
Ethylene and C@production rates were measured powder with 15 mL of 100 mM sodium borate, pH 8.8,
in a gas chromatograph (Varian Star 3400, MFG Corp.containing 20 mMpB-mercaptoethanol. Proteins were
USA) using a TCD and FID detectors with a Haysep Nsalted out with ammonium sulphate to a final sdtoina
column according to the method described®bgnd  of 46% and thereafter dissolved in 4.5 mL of 100 mM
expressed asl ethylene k' h™*and mL CQ kg™ h™,  ammonium acetate, pH 7.7, containing 20 nfv
respectively. mercaptoethanol. The reaction mixtures contained.2
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of the purified enzyme extract and 0.6 mL of 100 mMfirmness decreased constantly with the storageogeri
L-phenylalanine in a final volume of 6 mL. PAL but at different extent. After five days of storafaits
activity was determined by measuring the absorbafce stored at 20°C reduced their firmness from 150-30 N
cinnamic acid at 290 nm for 2 h at 40°C and ex@@ss Afterward, it decreased to values of 10 N and was
on a dry matter basis as nmol of cinnamic acticd  maintained relatively constant with values slightly
acetone powder fresh tissué (n mol g* h™). lower than those fruits stored at 10°C (Fig 1aland

ClI significantly increased either on fruits stdrat
Sugars determination: Sucrose, glucose and fructose 10 and 2°C after 10 days of storage with a similar
contents were quantified according to a modificatd damage pattern in both treatments, reaching the
the HPLC procedure described in Hueital." and  maximum CI value (1.7) after 20 days of storage. As
Lopez-Hernandezet al*®. Sucrose, glucose and expected, no symptoms of Cl were observed on fruits
fructose, were initially extracted from 10 g ofdtefruit  stored at 20°C (Fig 1c). Even though the CIlI was
stored at 2, 10 and 20°C, with 50 mL of HPLC gradesjmilar on fruits stored at 10 and 2°C, apparefrjts
water and boiled for 15 min. The solution was ditut stored at 2°C deve|0ped other physi0|ogica| disrde
in HPLC grade water (1:20, v/v), filtered in Wahtma that significantly affected deterioration of fruit
paper No. 40 and separated by ultracentrifugatiomeasured as percentage of decay (Fig 1d). After 10
(Beckman, Co.) at 4500 rpm. Supernatants weredite days of storage decay of fruit was close to 20%nde
through nylon GV membranes (Millipore, Co.) into @ more evident on fruit stored at 2 and 20°C that
glass syringe and the extracts were injected iHRbC  presented similar percentage of decay. Deterioraifo
equipment (Varian 9012, USA). Mobile phase wasfryit stored at 10°C was lower than that observed a
acetonitrile-water (80:20) at 192 nm in the UV ®U9i and 20°C and started to increase after 15 days of
using an UV-VIS detector (Varian 9050, USA) amd  storage (Fig 1d).
NH, Bondapak column (3:800 mm; 10 mm of In general, fruit metabolism is enhanced by tke ri
particle size) and a flow rate of 1.5 mL mif.  of storage temperature, while maturation of chiftin
Quantitative determinations were made by comparingensitive fruit could be seriously affected by low
the sample analyses results of three fruit extraitls  temperature storage. In this matter, we observadl th
the standard mixture of sugars prepared by dilutibn fruits stored at 20°C matured normally, in contragh
4% wiv solutions of reagent grade in HPLC gradeewat fruits stored at 2 and 10°C which presented diffe@

and expressed as mg gresh Weight (FW). symptoms and abnormal maturation (Fig 1c).
Statistical analysis:  Statistical analysis of the o] e @ - O [
experimental data were done according to a | P w2z 10C :ii
completely randomized design with three replication - oc | s
by performing ANOVA tests and comparisons of & *] b €
means with the main factors, using the Tukey-Kramer £ **7 80 é
test @ = 5%). The treatments were the time and storage2 1 [o
temperatures. The data obtained were analyzed using s- Ié L 00
NCSS (6.0.22 version) and Sigma Plot (8.0 version) I o s
computer packages. - 2c ‘

10°C 10°C

BN 20°C

3 NN 20C

RESULTS

207

Decay (%)

Physical and physiological evaluation: Figure 1
shows the Chilling Injury (Cl), Weight Loss (WL), 1
firmness and decay of mamey fruits during stordags a N aAhn 1L
10 and 20°C. The highest WL was observed on fruits 0 5 10 15 20 25 0 5 1ic 15 20
stored at 20°C, which increased significantly witttie bays b2
storage period. No significant differences in weilgiss

were observed in fruits stored at 2 and 10°C. Tiphdst  Fig. 1: Weight Loss (a): Firmness; (b): Decay; (c):
firmness loss was observed after 5, 10 and 15 ohays Chilling Injury Index (CII); (d): In mamey
fruits stored at 20, 10 and 2°C, respectively. tFrui fruits stored at 2, 10 and 20°C, (80-90% RH)
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Development of decay symptoms started after 180 T1 mmc @
10 days of storage in fruits stored at 20°C (Fig. 1c 1 T 10°C
Afterwards, a sharp increase in the percentagecéy B 20°C
(30%) was observed on fruit stored either at 2 and
20°C. After 25 days of storage, about 50% of thuitdr
stored at 2 and 10°C showed severe Cl symptoni®in t
pulp (grade 3), caused mainly by abnormal flesh
ripening and darkening. Some of these symptomsdcoul
be due to some metabolic disruptions that occlmvat 20
temperatures. 20 ]

At the end of storage, most of the fruits storéd a 1
20°C were invaded by green mold but in different ‘] 7 ®)
extent. The high content of carbohydrates, lipids a 25 7] . 2°C
water in the pulp, could induce mold growth near to 1 10°C
peduncle and affect overall quality of fruits stbia 20 B 20°C
and 10°C.

The CQ and ethylene production are shown in
Fig. 2. The behavior observed for €@roduction in
fruits stored at 20 and 10°C showed a similar patte
until day 25 of storage (Fig 2a). Also, the L£O
production rate in control fruits (20°C) decreased 50
during the first 15 days of storage and remained 1 i
without significant changes. However, after fiveysla 0
fruits stored at lower temperatures presented a
significant decrease in GQroduction, from 155-

25 mL CQ kg™ h™. Afterward, CQ production kept
gradually decreasing until it reached the lowestes
(5-11 mL kg* h™) at the end of the storage period. No
significant differences on respiration rate wersesbed

in fruits stored at 2 and 10°C.

The highest ethylene production was observed
initially (Fig 2b). Afterwards, ethylene production
significantly decreased with the storage period. A
similar behavior was observed for ethylene produncti 20 i
After five days of storage, a sharp reduction mykgne o 5
production was observed in fruits stored eithe?,at0 Days
and 20°C. Afterward, ethylene was maintained stable _ _
with slight changes on fruits stored at 2°C. Thedst  Fig. 2: CQ production; (a): Ethylene production; (b):
ethylene production was observed after 15 daysuts f Electrolyte leakage; (c): In mamey fruits stored
stored at 20°C. No ethylene was detected aftem5.d at 2, 10 and 20°C, (80-90% RH)

Enzymeassays. In this research PAL activity was
etected, but showing low values along the 25 adys
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Electrolyte leakage: A noticeable increase in
electrolyte leakage was observed in all stora ' ) .
temperg;[ures 2, %0 and 20°C) after five days oit frg Storage in th_e three groups of fruits (Fig 3a). PAL
exposure, reaching an almost two-fold increment byCtivIty was higher after five days of storage @tahd
day 25 (Fig 2c). The increase trend of electrolyte?0°C and decreased along the further 10 days of
leakage could be associated with the invasion diimo Storage. Moreover, PAL activity increased after 15
(decay) at 10 and 20°C, chilling symptoms at 2 andnd 25 days of storage. Fruits stored at 10°C stlowe
10°C or may also have caused altered ripening andn initial decrease in PAL activity between dayansl
senescence processes at 20°C as sown in Fig 1tdand 25 and then a slowly increase was observed after 25
Loss of cell integrity by senescence was moredays. For mamey fruits stored at 2°C, the PAL aigtiv
accentuated at 20 and 10°C than at 2°C, causing amas significant minor with respect to the fruitsrsid
increase of electrolyte leakage. The trend of Bdde  at 10°C, but it did not increase in response tctiiding
leakage at 10°C showed a similar behavior to teegr temperature. Such low levels of PAL activity in $keo
stored at 20°C along the 25 days of storage. fruits could be a result of the age and/dsirdate.
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Fig. 3: POD activity: (a): PPO activity: (b): PAL o ©
activity; (c): In mamey fruits stored at 2, 10 and B 2>°C
20°C, (80-90% RH) s " @ 10
. . . 6C BN 20°C
Mamey fruits used in this work were collected a th i
beginning of the harvest season (April 12), thertisy £ Y
magnitude of these responses was not indicativtbeof § 4C
chilling susceptibility degree of this specific tur. R
In this study the initial POD activity was neglige L
and not detected (Fig 3b). However, POD activity 2C 1
increased with temperature and storage period. The 1c ]
highest POD activity was observed in fruits expoaed "M gi i i
20°C after 20 days of storage, followed by thoseest 0 o 5 10 15 20 o2t
at 10°C. POD activity levels in fruits stored aC2Wvas Storage time (day

very low during all storage period. After five dagb

20°C, a sharp increase on POD activity was observefliy 4: Sucrose (a): Glucose (b): Fructose content

with respect to other temperatures. However at 10°C In mamey fruits stored at 2, 10 and 20°C, (80-

the maximum POD activity (3000 U) of fruits was 90% RH)

reached after 15 days and then it decreased repahin

value of 1000 U after 25 days of storage. In thisPPO activity was maintained stable until the enthef

research, there were not observed appreciable ebangstorage period. Even when PPO and POD are involved

in POD activity in fruit stored at 2°C. in deteriorative processes of tissue such as brayyni
The arise on POD activity was correlated with theactivity of both enzymes could vary depending utran

deterioration of fruits stored at 10 and 20°C bat n fruit, cultivar and storage conditions.

with the CI symptoms observed in those fruits stae

2 C.PPO activity continuously decreased (48332Carbohydrates content: The pattern of changes in

15151 U) on fruits stored at 2°C (Fig. 3c). Similar soluble carbohydrates of fresh mamey sapote statred

behavior was observed on fruits stored either aaridd 2, 10 and 20°C are shown in Fig. 4. The major

20°C, during the first 15 days of storage. Aftards,  carbohydrate detected in all samples was sucrose,
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followed by glucose and fructose. Sucrose contént cadvantages that offer these techniques in this tfpe
mamey sapote decreased during storage at 20%@it.
(Fig. 4a), where the highest sucrose level in gneaup Tropical fruit normally develop chilling injury
was observed on the 5th day, with a 1.2-fold infbeea symptoms below 10°C. Results obtained in the ptesen
However, fruits stored at 10°C reached the highesstudy, confirmed those obtained previously in Mamey
sucrose level after five days of storage, showing a sapote where Cl symptoms were observed on fruiédto
fold increase of this carbohydrate. Fruits store@°€  at 10°C™. Nevertheless, other authors reported that
showed a constant value in sucrose content betwedower temperatures (5°C) develop this physiological
days 5-15; a further decline was observed from daylisorder in this tropical frdff. In this study we observed
20th onwards. A significant and uniform decrease othat fruits stored at 2 and 10°C presented simidierns
sucrose content was observed in fruits stored &€ 10 of Cl symptoms development. However, mamey fruits
along the last three sampling periods (days 10arid stored at 12°C did not show chilling injury
20). Glucose levels of fruits stored at 20°C insegh  developmerit’. These results confirmed that storage
after 10 days and further decreased between days Huration and temperature are critical factors fdr C
and 20 of storage as shown in Fig 4b. The incredse development in sensitive fruits.
glucose was probably due to sucrose degradation by Respiration rate of mamey fruit could be
invertase into glucose and fructose, which may be @fluenced by different factors such as cultivaorage
more useful form for fruit respiration. Glucose temt  temperature among others. Kader reported a, CO
showed an initial 7.2-fold decrease in fruits stoa¢ 10  production between 25 and 35 mL kd™ in mamey
and 2°C and kept a similar behavior from days 5-25sapote stored at 20°C Our data contrast with data
while the highest value of glucose levels was redch reported by this author, but nevertheless the, CO
by fruits stored at 2°C after 10 days of storagg.(#b).  production observed in this study was similar to an
Fructose content increased along with the storagearlier study on Mexican mamey sapote stored during
time in fruits stored at 20°C; the maturity and30 days at 20°C (90-137 mL €O kg* h )[171_
senescence processes can be related to this evepfig et al.*™ reported a C®production of 25-85 mL
Fructose content showed a similar pattern at 10 angg™ h* during 12 days of storage at 20°C. These
2°C, but it was higher at 10°C during the 25 da/s 0authors reported that mamey fruit had the maximum
storage (Fig. 4c). The trend of fructose conter2’®  climacteric peak (85.3 mL Gkg™ h™) 8 days after
showed a similar behavior than the group stored aarvest. However, in the present study fruit stoaed
10°C; this occurrence could be attributed to a®asp  20°C did not present any peak during storage and
to chilling stress. followed a pattern similar to those fruits storé®and
10°C.
DISCUSSION Ethylene affects maturation processes and can be
stimulated by different stresses such as low aigh hi
It has been reported that firmness of tropicaitdru temperature storage. The slight increase of etbylen
decreased during ripening and senescence profksseobserved in fruits stored at 2 and 10°C after 160 20
Different enzymes are involved in the firmnessdays, could be associated with the Cl developn#dia.
reduction of flesh tissue and their activity insea et al.*® reported that mamey fruit stored at 5 and 10°C
along with increases in storage temperature. Theref and then transferred at 20°C, increased the €
it is expected that fruits stored at higher tempees  ethylene production as a consequence of cold stress
had the highest firmness and weight losses aswadzser which was associated with the incidence of CI
in the present study. Firmness could be an impbrtarsymptoms. Citrus fruit stored at 2°C, also prestate
physical indicator for mamey fruit quality. Howeyer increased ethylene production as response to cold
the firmness evaluation on mamey sapote pulpstorage of chilling sensitive mandafifis Although the
necessarily involves a destructive technique arel threspiratory responses of many commodities anddfssu
major problem of mamey fruit is the variation inifr  have been related to chilling temperatures, thesgou
maturation. Recently, it has been reported thabm n and rate of respiration are not uniform among these
destructive technique such as vibration, may béulse commodities and tissUé8. In some commodities
to detect slight changes in firmness of tomatoeatéd  ethylene production is stimulated during chillinig;
with methyl jasmonate and stored at differentothers, ethylene production does not occur untllech
temperaturés’. This technique could be used as antissues are transferred to a warmer non-chilling
alternative to evaluate mamey firmness. Howevetemperaturé®. The results in this work, suggest that
further studies are needed in order to demonsthete ethylene production is not a good indicator of latdl
142



Am. J. Agri. & Bial. i, 4 (2): 137-145, 2009

injury in mamey sapote stored at 2 or 10°C. Howgiter However, storage of fruit at chilling temperatugs Q)
appears that fruits used in the present experiimedita  did not show to induce a significant increase inDPO
higher metabolic rate than those used previously. activity along the 25 days of storage. The increase
Despite electrolyte leakage has been established #0D activity detected in fruits stored at 10 and@0
a parameter to evaluate chilling injify?", the results could be influenced by the observed accelerated
in this study varied significantly (Fig 2c). Theved, a metabolism and decay.
conclusion regarding tissue damage in mamey fruits Even when PPO and POD are involved in
cannot be drawn from this parameter. deteriorative processes of tissue such as browning,
PAL activity is a key enzyme of secondary activity of both enzymes could vary depending ugian
metabolism, expressed as a defense mechanism fruit, cultivar and storage conditions. Previousules
response to different stresses. In ‘Fortune’ mandar suggest that POD activity was inhibited in pulp of
fruits, PAL activity could be a protective resporsfe Mmamey f7r]U'tS chilled at 2°C, while PPO activity wast
the fruit to repair the damage originated by chéffi®. affected”’ _ _
It was observed that PAL activity was higher in negm It has beer_1 shown that increased resistance i Cl
fruit after five days of storage at 10 and 20°C andstro_ngl_y_ associated ‘.N'th the carbohydrate co
decreased along the further 10 days of storagéo.‘ significant an.d umform decrease oj sucrose aunte
Moreover, PAL activity increased after 15 and 2§ga was obsgrved N fruns.stored at 10°C along the las
of storage. This behavior at 20°C probably indisae threg P‘?“Ods of .samplmg (days 10, 15 and 20). The
hvsioloaical response to fruit senescence anddig m relative increase in sucrose content at 2 and 10te
PNy 9 P! ; first period of storage (day five) could be atttioito a
attack by regulating the defense mechanisms. Frui

tBh . . . [ . 31]
A o . ysiological response of tissues to chilling igftfr".
stored at 10°C showed an initial decrease in PALTpo trang of fructose content at 2°C showed a aimil

activity between days 5 and 25 and then a slowlyyepayior than the group stored at 10°C; this oenge
increase was observed after 25 days. Probably PALoyid pe attributed to a response to chilling stres

enzyme was activated by chilling at 10°C at thedieid  Nevertheless, the relationship between chillinguripj

il ; 4
of storage and inhibited at the beginrfiig”. and content of sucrose, fructose and soluble sugars
Studies in Fortune mandarins have indicated thayaries respect the fruit and is not clear yet.

the effect of cold stress in increasing PAL acyiwitas

clearly higher in fruit harvested in Fedry CONCLUSION
(1400 n mol g* h™) than in those harvested in January . .
(400 n mol g-h) Our results demonstrated the chilling sensitiaity

mamey sapote fruits to storage temperatures ofd? an
10°C. Symptoms developed by fruit included abnormal
ripening into trimming zones close to skin, as wadl

With these results we concluded that PAL activity
was not a good biochemical marker for chilling

susceptibility in mamey sapote fruits. : ;
POD and PPO activities play an important roll in darkened zones Into middle pUIP'.The. Ipwer theagjer
emperature the higher the chilling injury symptoms

the oxidative degradation of phenolic compounds, a%t ) .
ruit sucrose content increased as the temperature

they lead the production of brown polymé&¥s Fruit q 4 Ethvi ot d el |
stored at 10°C reached its maximum POD activityStorage ecreased. Ethylene production and elgtdro

(3000 U) after 15 days and then it decreased regci leakage were not correlated with the chilling igjur

toms under our experimental conditions.
value of 1000 U after 25 days of storage. Theseesl symptom L :
are in accordance with previous studies in mameiy fr Enzymatic activities of POD, PPO and PAL in mamey

that reported a POD activity of 1600 U-POD. sapote fruits stored at 2 and 10°C changed inreifite

These authors reported a maximum POD activit O]axtent and were not correlated with the other eatalli
P Y YVariables. According to previous studies, it isfidiflt

2400 U @, after 25 days at 10°C. In this research, no,

. ; S . to establish a good biochemical indicator of chdli
aEJpremabIe changes in POD activity in fruit stoeed injury, due to the intrinsic physiological charactécs
2°C were observed.

The arise on POD activity was correlated with theOf mamey fruit. Therefore additional studies aredexl
deterioration of fruits stored at 10 and 20°C bat n In order to elucidate the possible mechanism byciwhi

with the CI symptoms observed in those fruits stae chilling injury occurs in mamey sapote fruit.

2 C. In previous studies on mamey sapote fruithiba ACKNOWL EDGEMENT
POD activity was related with the CI development
observed at the end of storEfe Some authors Thanks to Olivia Bricefio and Brenda Espinoza for
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