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O.P. Chauhan, P.S. Raju, A.S. Bawa (India) Pre-cut Fruits and Vegetables: Pre- and Post Harvest Considerations (pp 82-93) 
 

ABSTRACT 
Invited Review: Development of minimal processing (MP) and storage protocols for pre-cut fruits and vegetables is an 
emerging area with immense commercial potential. The advantages include convenience for various end uses and reduction in 
packaging as well as transportation costs. The pre- and postharvest considerations stress on various aspects i.e. selection of 
appropriate varieties with necessary sensory and physiological stability with emphasis on texture, color and the inbuilt 
resistance against browning and microbial attacks. Pre-cut fresh produce as such is highly vulnerable in terms of physiological 
and microbiological stability due to the elimination of thermal process to inactivate deteriorative enzymes and latent infections. A 
minimal process is essential for the removal of field heat by pre-chilling techniques of the pre-cut produce and necessary 
surface sanitation needs to be carried out to ensure microbial stability during storage. The physiological and microbiological 
stability can be imparted by the application of anti-respiratory, anti-browning and anti-microbial agents. MP is a “process 
strategy” to maximize the beneficial effects obtained through synergistic affects of pre-chilling, surface sanitation through 
non-thermal means, additives and modified atmosphere storage conditions. All the specific attributes described have a 
pronounced effect on the stabilization of the pre-cut produce. In addition to the pre-conditioning by physico-chemical methods, a 
modified atmosphere contributes to restrict degenerative physiological changes and microbial profiles in pre-cut produce. MP 
as a pre-conditioning measure helps to maximize the beneficial effects of low O2 and high CO2 atmospheres with humidity 
regulation within the packages/containers. The process and storage of the pre-cut produce need to address statutory 
specifications besides ensuring food safety. 
 
Riccardo Massantini, Fabio Mencarelli (Italy) Understanding and Management of Browning in Fresh Whole and Lightly 
Processed Fruits (pp 94-100) 
 

ABSTRACT 
Invited Mini-Review: Browning is the result of appearance of dark colored pigments formed by enzymatic and non enzymatic 
reactions. In this review AA, first overview the biochemistry of browning and fruits response and protection, successively touch 
the topic in the lightly processed fruits. Non enzymatic reaction is mainly due to Maillard reaction compounds in which 
concentration of amino acid (nitrogen supply) and sugars content plays the important role. Enzymatic reaction is driven mainly 
by polyphenols oxidase (PPO) but PPO is not the only factor, indeed the decline in the concentration of some browning 
activators, such as fatty acids and organic acids, and a decrease in phenolic substrate synthesis with increasing ripening, could 
be even important. Other enzymes are involved in the browning process, more or less intensively, depending on the product. 
The action of PPO as well as the other enzymes is favoured by membrane degradation which permits the contact between the 
enzymes and the substrate (PPO and phenols). Thus, every factor affecting membrane layers stability will result in a browning 
symptom. In some cases, anoxic conditions for short time prevent the appearance of browning because of reduction energy 
available, or because of the formation of ethanol and acetaldehyde. Carbon dioxide can inhibit browning but it can accelerate. 
1-methylcyclopropene, ethylene action inhibitor, can inhibit superficial scald in apple but even provokes browning (greyish peel) 
in banana. In conclusion there is no prevention action against browning which can be recommended totally safe because the 
system is very complex and affected from many factors. 
 
Dario Cantu (USA), Ariel R. Vicente (Argentina), L. Carl Greve, John M. Labavitch, Ann L.T. Powell (USA) Genetic 
Determinants of Textural Modifications in Fruits and Role of Cell Wall Polysaccharides and Defense Proteins in the Protection 
Against Pathogens (pp 101-110) 
 

ABSTRACT 
Invited Review: Plant cell wall metabolism has been suggested to play a major role in the textural changes associated with fruit 
ripening. The significance of cell wall degrading agents such as polygalacturonase (PG), pectin methylesterase (PME), 
β-galactosidase (β-gal), endo-1,4-β-glucanase (EGase) and pectate lyase (PL) has led to important advances in our 
understanding of cell wall disassembly but studies looking at the way these agents may interact and work in concert as ‘a cell 
wall disassembly line’ will increase our understanding of fruit softening. In addition, the in vivo contribution of other cell wall 
degrading agents such as α-arabinofuranosidase (α-ara), rhamnogalacturonase (RGase), acetylesterase (AE) and xyloglucan 
transglycosylase hydrolase (XTH) to fruit softening remains to be evaluated. The role of the cell walls in the resistance against 
pathogens is another area of great interest from a postharvest perspective. Cell wall modifications that could reduce fruit 
susceptibility to decay would be of great value because of the potential to reduce pathological problems occurring during 
storage, handling and distribution. Interestingly it has been recently shown in Arabidopsis that the over-expression of a plant 
pectin methylesterase inhibitor can restrict fungal infection. It would be interesting to test whether or not this approach might be 
useful to control fruit postharvest diseases. Another aspect to explore further includes the determination of the potential 
applications of proteins influencing the ability of pathogen glycosidases to cleave plant cell wall polysaccharides such as 
polygalaturonases, pectin or pectate lyases and xyloglucanase inhibiting proteins. The present work describes some of the 
genetic determinants of the textural modifications in horticultural commodities and discusses the role of plant cell wall 
polysaccharides and defense proteins as barriers against postharvest pathogens. 
 
Pramila Tripathi, A.K. Shukla (India) Emerging Non-Conventional Technologies for Control of Post Harvest Diseases of 
Perishables (pp 111-120) 
 

ABSTRACT 
Invited Mini-Review: Considerable amounts of fruits and vegetables are lost to spoilage after harvest. This loss can range from 



10-50% depending on the commodity and country. Presently, synthetic chemicals are the primary means of controlling post 
harvest diseases of fruits and vegetables. Public concern over food safety, however, enunciated interest to find out the effective 
alternatives to chemical pesticides to control post harvest diseases of perishables. The ultimate aim of recent research in this 
area has been the development and evaluation of various alternative control strategies to reduce dependency on synthetic 
fungicides. Currently several promising biological approaches that include the application of microbial antagonists (fungi, 
bacteria, yeasts), the natural plant based antimicrobial substances (volatile aromatic compounds, acetic acid, jasmonates, 
glucosinolates, essential oils, plant extracts and propolis), the antimicrobial substances from soil (fusapyrone and 
deoxyfusapyrone) and the natural animal-based antimicrobial substances like chitosan have been advanced to curb the 
menaces of post harvest diseases in perishables. Compounds that activate host plant defense responses potentially offer 
socio-environmentally sound alternative methods for disease control. Combination of the above complementary techniques 
could well lead to effective control of post harvest diseases. The techniques and practice of using all these non-conventional 
alternatives is still in its infancy as compared to chemical treatments but the results and progress in this area during the past 
decade has been remarkable. 
 
Cecilia L. Fulgueira, Susana L. Amigot, Mónica Gaggiotti, Luis A. Romero, Juan C. Basílico (Argentina) Forage Quality: 
Techniques for Testing (pp 121-131) 
 

ABSTRACT 
Invited Review: Forage quality refers to how well animals consume a forage and how efficiently the nutrients in the forage are 
converted into animal products. Six major factors affecting forage quality: maturity (harvest date), crop species (differences 
between grasses and legumes), techniques of harvest and storage, environment (moisture, temperature and amount of 
sunlight), soil fertility, variety or cultivar. Also, weeds, insect pests, plant diseases and presence of bacteria, molds, and/or some 
of their metabolites, e.g. mycotoxins can negatively affect forage quality. Recommended tests for determining forage quality 
are: dry matter (DM), pH, crude protein (CP), available protein, amoniacal nitrogen (as % NH3/NT), acid detergent fiber (ADF), 
neutral detergent fiber (NDF), lignin and ash. Energy values such as total digestible nutrients (TDN), net energy (NE) and 
relative feed values (RFV) can be calculated from these core analyses. There are two methods used to analyse such variables: 
the traditional chemistry analysis and the newer, near infrared reflectance spectroscopy (NIRS) analysis. Currently, the quality 
of a forage has been evaluated only through those chemico-fermentative parameters. However, recent studies propose to 
incorporate the analysis of microbiological variables parameters such as fungal propagule counts, the presence of Aspergillus 
fumigatus and mycotoxins (aflatoxins and deoxynivalenol) as decisive parameters of forage acceptability. Forage quality 
information is important for formulating nutritionally balanced rations, evaluating forage management practices (growing 
conditions, timing of harvest, and handling from harvesting to utilization) and marketing and pricing forages. 
 
Hsin-Chun Chen, Ming-Jen Sheu, Li-Yun Lin, Chung-May Wu (Taiwan) Nutritional Composition and Volatile Compounds in 
Guava (pp 132-139) 
 

ABSTRACT 
Invited Review: Guava, Psidium guajava L. (Myrtaceae), which has a unique quince and banana–like odor, is native to Central 
America. It is frequently cultivated as a food for its pleasant fruit that is also used in juice processing. Today, the trees can be 
found cultivated or growing wild in nearly the entire Mesoamerican geographical area, all the countries of the Tropical World 
Belt, from the West Coast of Africa to the Pacific Region, including India, China and Taiwan. Guava is a great fruit because it 
contains key nutrients like vitamin C, vitamin B group potassium, fiber, calcium and iron. Vitamin C content in guava is second 
only to acerola (Malpighia glabra L.). In guava, the level of total sugar and its major components, glucose and sucrose, increase 
during growth and development of intact fruits. Guava is popular to consumers because of its aroma. More than 500 volatile 
compounds have already been found in the guava. Volatile compounds change in guava fruits at different stages of maturity 
during ripening. Guava leaves also have been used to treat many ailments, including cough and pulmonary disease in Bolivia 
and Egypt. In Mexico, guava leaves are extensively used to stop diarrhea and for the alleviation of gastrointestinal disorder, a 
common practice originally inherited from traditional Aztec medicine. In Taiwan, it is also known that leaves and fruit can 
improve the glucose level in patients with type 2 diabetes. 
 
Xuewu Duan (China), Daryl C. Joyce (Australia), Yueming Jiang (China) Postharvest Biology and Handling of Banana Fruit 
(pp 140-152) 
 

ABSTRACT 
Invited Review: Banana (Musa sp.) is one of the most economically important fruit crops in the world. The banana fruit is 
generally harvested and stored in a mature green state. Fruit ripening involves a transient burst in ethylene production that 
coordinates ripening-associated process. These processes include the respiratory climacteric, pulp softening, peel de-greening, 
and production of aroma compounds. Avoidance of exposure to ethylene and control of endogenous ethylene synthesis are key 
measures for banana storage. Other important factors that influence banana fruit storage life are pathogen development, 
mechanical damage, and variable maturity. The interaction of these factors can lead to uneven and unpredictable ripening that 
has adverse implications for marketability. Low temperature storage is highly effective in reducing decay and extending the 
storage life of harvested banana. However, banana fruit are chilling sensitive and storage at sub-optimal temperatures results in 
injury symptoms that include peel discoloration and abnormal ripening. These symptoms are common when banana fruit are 
stored at temperatures below about 13°C. Controlled atmosphere (CA) storage or modified atmosphere (MA) packaging 
constitute adjunct or alternative technologies to extend the green life of harvested fruit. These technologies can be effective at 
ambient temperatures, particularly in combination with the use of ethylene absorbing compounds and / or treatments that 
prevent ethylene action or inhibit rots. However, if CO2 concentrations become too high, the fruit may fail to ripen normally. The 
relatively recently introduced ethylene binding site blocker, 1-methylcyclopropene (1-MCP), can effectively inhibit ethylene 



action on banana fruit. Applied as a gas, like ethylene, 1-MCP has demonstrated potential for the modulation of ripening and 
senescence processes in banana fruit. Overall, postharvest research on banana fruit remains focused on control of ethylene 
synthesis and action and on suppression of disease development, including by chemical-free means. 
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