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Abstract:  The study entitled ―RIPENING BEHAVIOR OF CARABAO MANGO FRUITS (Mangifera indica) TREATED 
WITH CLIMACTERIC FRUITS AS RIPENING STIMULANTS‖ at Surigao State College of Technology – Mainit Campus 
Crop Science Laboratory (Crop Processing) for a period of seven days starting on June 18, 2015 to June 25, 2015. This study 
undertaken to determine the effects of the selected climacteric fruits on the ripening behavior of Carabao mango fruits. 
This experimental research laid out in a Completely Randomized Design (CRD) consisting of six treatments replicated four 
times. Treatments were the following: T1 (Control), T2 (750 g ripe Cavendish banana), T3 (750 g ripe tomato), T4 (750 g ripe 
mango), T5 (750 g ripe avocado), and T6 (750 g ripe honeydew melon). 

The parameters assessed were the number of days to ripen, ripening percentage, color of the fruits, weight loss, and taste 
quality of the fruits. 
Data were analyzed using Mean and Analysis of Variance for Completely Randomized Design (CRD) to determine if the 
resulting means vary significantly with each other. The Analysis of Variance (ANOVA) revealed that treatments were highly 
significant on the number of days to ripen weight loss and taste quality of the fruits. For the results showing highly 
significant difference, the Duncan‘s Multiple Range Test (DMRT) employed to find out between which treatments 
significantly vary. 
Results showed that T6 (750 g ripe honeydew melon) gave the best mean about the number of days to ripen and weight loss. 
For the ripening percentage of carabao mango fruits, T2 (750 g ripe Cavendish banana) and T5 (750 g ripe avocado) 

registered the highest mean. T2 (750 g ripe Cavendish banana) revealed the highest mean in terms of the color of the fruits. 
Concerning the taste quality of the fruits, T3 (750 g ripe tomato) and T5 (750 g ripe avocado) obtained the highest mean. 
Therefore, it concluded that the use of climacteric fruits affects the ripening behavior of the Carabao mango fruits. 
Keywords: Climacteric Fruits, Carabao Mango Fruits, Ripening behavior of Carabao Mango Fruits. 
 

INTRODUCTION 

 Fruit selling is one of the primary sources of income of most Filipinos. Occasionally or eve in natural 

days they are fond to buys different types of fruits for their family consumptions. Indispensably, Fruits are 

important part of every individual‘s healthy diet because fruits are naturally low in calories, fat, sodium and 

cholesterol. In addition, Fruits plays an important role in keeping the body healthy by lowering the risk of illness 

and disease. 
 

 Selling of fruits is not an easy work. There are things to consider in converting products into cash in a 

faster way but with less expense. One of the factors to consider is the length of time that a fruit ripens from 

harvest. 
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 In the local market, consumers usually prefer to buy ripe fruits for immediate consumption and fruits 

harvested at the same time do not ripen naturally at the same time. Fruit sellers cannot sell his/her fruits at one 

time unless he/she accelerates the ripening process of fruits such as that of a mango fruit. 

 

 According to Roperos (1998), Director of the Bureau of Plant Industry, mango is one of the oldest and 

most commercially important fruits in the Philippines. Mango ranks third among the fruit crops in production, 
area and value.  

 

In the Philippines, ripened fruit enjoys the highest esteem because of its aroma and melting flavor. 

There are many synthetic products of ripening stimulants produced commercially. These products are highly 

effective but bring negative effects to human health. These artificial ripening agents may contain traces of 

arsenic and phosphorus which are both toxic to humans (www. catalycticgenerators.com). 

 Because of the seen problem, the researcher conducted an experiment to have a solution that does not 

harm human health. Many climacteric fruits emit ethylene along with increased rate of respiration during the 

ripening process. These are not hazardous to human health, inexpensive and are available in the locality. 

 

 The climacteric fruits used are the following: the ripe Cavendish banana, tomato, mango, avocado and 

honeydew melon. In determining which of this ethylene, producing fruits is best to use in hastening the ripening 
process of a mango fruit, this study formulated. 

 

RELATED LITERATURE 

Mango 

 Mango (Mangifera indica) is one of about sixty-two species of tall evergreen within the genus 

Mangifera. It is an evergreen, warm-climate tree up to 90 feet (27 meters) or more and bearing long clusters of 

fruits. Each fruit measures 5 to 15 cm in length and 4 to 10 cm in width. Its weight ranges from 150 grams to 

around 750 grams. Outer skin is smooth and is green in unripe mangoes but turns into golden yellow, crimson 

red, yellow or orange-red when ripen depending upon the cultivar type (Craig Pearson, et.al. 1993). 

 

 Mango is one of the delicious seasonal fruits grown in the tropics. Its flavor is pleasant and rich, and 
tastes sweet with mild tartness. Mango fruit is rich in pre-biotic dietary fiber, vitamins, minerals and poly-

phenolic flavonoid antioxidant compounds.  

 

 The Philippines ranks sixth among the world‘s top mango producers after China, Pakistan, Brazil, 

Mexico and India. It accounts 3.5 per cent share of total global output, producing one million tonnes a year on 

the high side and about 650,000 to 700,000 tonnes in low season.  (Delmo. 2010). 

 

 The Carabao mango is one of the most important variety of mango cultivated in the Philippines. The 

variety reputed internationally due to its sweetness and exotic taste. The mango variety listed as the sweetest in 

the world by the 1995 edition of the Guinness Book of World Record. (De la Rosa.2003). 

 

 According to Bautista (1989) in her book entitled ―Proper Postharvest Handling of ASEAN 
Vegetables, Fruits and Flowers‖, maturity index of a Carabao mango is its visual-fullness of cheeks, full size. A 

carabao mango fruit harvested 110-120 days from flower induction or 82-88 days from full bloom. If a Carabao 

mango is immature, it floats in water since it has lower specific gravity than one. The use of a salt solution (1% 

NaCl), will facilitate identification of mature fruits. Those, which sink, are more mature. 

 

 Mangoes usually harvested while they are green but perfectly mature. Unripe ones are extremely sour 

in taste. Although some people eat unripe mangoes, which are tart in flavor, the fruit is sweeter when ripened. A 

mango can be ripening once it is plucked from the tree but it will take 7 or 8 days for a mango to ripen naturally 

and this is a slow process of ripening. (Vendors Prefer Chemicals for Quicker Ripening. 

http://timesofindia.indiatimes.com/city/mysuru/Vendors-prefer-chemicals-for-quicker-ripening/articleshow.cms)  

 
Ripening of the Fruits 

 Hartmann and Kester (1979) stated that specific physical and chemical changes takes place during 

ripening which lead to the senescence of the fruit and the dissemination of the seed. Ripening is the start of 

significant biochemical and physiological transformations, such as changes in skin color, internal flesh 

softening, aroma development and sweetening.  Ripening generally begins after fruit has reached maximum size 

and is physiologically mature.   

 

http://timesofindia.indiatimes.com/city/
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 Ripening is the process by which fruits attain their desirable flavor, quality, color, palatable nature and 

other textural properties. During ripening, the starch in the fruit breaks down to form sugar. Ripening process of 

the fruits accelerated with the aid of ripening stimulants that will help in speeding up the normal ripening 

process of the fruits.  

 

(FruitRipening.agritech.tnau.ac.in/horticulture/fruit ripening) According to Bautista (1990) in her book entitled 
―Postharvest Technology of Southeast Asian Perishable Crops‖, accelerated ripening allows the seller to dispose 

more of fruits during a given time instead of waiting for the fruits to ripen naturally. It also leads to an accurate 

means of getting cash or faster turnover of capital. Accelerated ripening ensures maximum and uniform color 

development. Usually, when ripening accelerated, conditions for ripening regulated to approach optimum, so 

maximum and uniform development of color assured. Transpiration is the water-evaporation process from plant 

organs. Water from cells vaporizes into the intercellular spaces and maintains an essentially saturated 

atmosphere. Water vapor may then move to the atmosphere through the stomates or lenticels. Water loss can 

cause loss in weight of all commodities. 

 

 Fruit ripening using synthetic ripening inducers is illegal in most countries as it usually contains traces 

of arsenic and phosphorus, which are both toxic and exposure, may cause severe health hazards. (Fruit 

Ripening. agritech.tnau.ac.in/horticulture/fruitripening.pdf). 
 

Methods of Ripening Mango Fruits 

According to Selvarajan, there are several technologies and methods available today for farmers for 

proper ripening. Normally the number of days taken for edible ripening varies for different fruits and prevailing 

climatic conditions. For instance, it takes about 7 to 8 days for mangoes. Under natural conditions, ethylene, a 

ripening hormone produced by the plant plays a major physiological role in the ripening process. 

 

A simple technology practiced in households to trigger ripening is to keep un-ripened and ripened fruits 

together inside an airtight container. Since the already ripened fruits release ethylene, ripening will be faster 

(Murthy, et. al.2012). 

 
Ethylene as a Natural Ripening Hormone 

 Ethylene gas (C2H4) is an odorless, colorless gas that exists in nature and fabricated sources. Ethylene 

being a natural hormone does not pose any health hazard for consumers of the fruits. It is a de-greening agent, 

which can turn the peel from green to perfect yellow and maintain the sweetness and aroma of the fruit, thus 

value addition in the fruit is possible, as it looks more appealing. It has known for a long time that treatment of 

unripe fruits with ethylene would merely stimulate natural ripening until the fruit itself starts producing ethylene 

in large quantities. (Ethylene Gas C2H4. www.marathonproducts.com/ products /ethylover.html). 

 

 According Devlin (1997) in his book entitled ―Plant Physiology Third Edition‖, studies on the 

physiology of fruit ripening were primarily responsible for the discovery and identification of ethylene as an 

important hormone in plant growth and development. Application of ethylene to unripe fruit will bring on a 

premature climacteric and accelerate ripening. Thus, it firmly established that ethylene is a fruit-ripening 
hormone. 

 

 Biale and Young (1981) stated that fruits have classified as climacteric and non-climacteric based on 

their respiration and ethylene production during maturation and ripening. In climacteric fruits, it has been 

accepted that ethylene plays an important role in ripening where a massive production of ethylene commences at 

the onset of the respiratory climacteric rise, and that exogenously applied ethylene induces ripening and 

endogenous ethylene production. 

 

 Bautista (1989) also stated that ethylene (C2H4) is a hormone, which causes the following: a. hastens 

ripening; b. accelerates loss of green color in vegetables, flowers, fruits and foliage ornamentals; and c. 

promotes changes important to flavor such as starch to sugar conversion better flavor. 
 

Climacteric Fruits as Ethylene Producing Fruits 

 Climacteric fruits defined as fruits that enter ‗climacteric phase‘ after harvest, they continue to ripen. 

During the ripening process, the fruits emit ethylene along with the increased rate of respiration. Climacteric 

fruits are mango, banana, papaya, guava, apple, passion fruit, apricot, tomato and pear. Paradoxically, both 

unripe climacteric and non-climacteric fruit do increase their respiration rate when exposed to exogenous 

ethylene (Ethylene Facts. http://plantsinaction. Science .uq.edu. au/?q=content). 

 

http://www.iihr.ernet.in/content/sreenivasa-murthy-d
http://www.marathonproducts.com/%20products%20/ethylover.html
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 According to Lizada, et.al. (1993) in a training manual on Postharvest Handling, ethylene formation by 

produce programmed at the start of senescence or is stress induced. Programmed ethylene production occurs in 

climacteric produce in which it induces a respiratory rise. Climacteric fruits are banana, papaya and tomato. 

Ethylene production and action require oxygen and antagonized by carbon dioxide. 

 

 Knee (2002) also stated that climacteric is a stage of fruit ripening associated with increased ethylene 
production and a rise in cellular respiration. Apples, bananas, melons, apricots and tomatoes are climacteric 

fruits. Climacteric leads to other changes in the fruit including pigment changes and sugar release. 

 

 Climacteric fruits produce high levels of ethylene as they ripen, so do not mix ripening fruits with root 

vegetables, leafy vegetables, flowers or fruits which are still unripe and which to do not want to ripen. Ethylene 

produced auto catalytically so if you do not want fruits to ripen fast, remove fruits that start to ripen from a 

group. Banana, honeydew melon, mango, tomato, avocado and atemoya classified as fruits that are moderate in 

producing ethylene with a corresponding maximum ethylene production rate of 1.0-10.0. (Bautista, 1989). 

 

Banana 

 Banana is the most popular fresh fruit in all over the world and its name comes from the Arabic word 

‗banan‘, which means finger. The scientific names of banana are Musa sapientum and Musa paradisiacal. 
Bananas are rich source of carbohydrates and potassium. Single banana of average 125 grams has about 75% of 

water and 25% of waterless substance. It has a protective external layer called peel or skin and many threads 

around between the peel and internal layer. Its seed is as tiny black specks present in the interior portion of the 

fruit. (Banana. http://www.fruitsinfo.com/banana.htm). 

 

 Banana is a gigantic herbaceous plant spread by rhizomes, and one of the most important food crops of 

the world. The ripe fruit is high in carbohydrates (mainly sugar), potassium, and vitamins C and A, and it is low 

in protein and fat. (Banana. http://www.merriam-webster.com/dictionary/banana). 

 

 Banana (Musa sapientum) is a perennial seed that produces an edible fruit. It contains a large amount 

of starch and sugar. Analysis shows that bananas contain, on the average, 75.3% water, 1.3% protein, 0.6% fat, 
22% carbohydrates, and 0.8% ash. This ash has been found to consist of a high percentage of alkaline 

salts.(Encyclopedia Americana,1976). 

 

 According to Burg (1965), banana is a typical climacteric fruit that has several unique characteristics. It 

exhibits a sudden increase followed by a rapid decrease in ethylene production resulting in a sharp peak at the 

onset of ripening. 

 

Tomato 

 Tomato is a solanacious plant, a plant of the genus Lycopersicon, especially L. esculentum, in the 

family Solanaceae cultivated for its fleshy edible fruit, which is red, pink, orange, yellow, white or green, with 

fleshy placentas containing many small, oval seeds with short hairs covered with a gelatinous matrix. 

(McGraw.2003). 
 

Tomato (Lycopersicon esculentum) is one of the most widely grown and economically important 

vegetable crop. Botanically, tomatoes are fruits, but they commonly referred to as vegetables. Tomatoes are rich 

in potassium, vitamin A and vitamin c. A single medium-sized tomato has about 33 calories, just about half the 

calories of an apple the same size. (Encyclopedia Americana,1976). 

 

 Tomatoes are usually ready for harvesting 125-135 days after the seedlings emerge from the ground. 

Because ripening continues after the fruits picked, tomatoes are usually still somewhat green in color when 

harvested. (Collier‘s Encyclopedia, 1990). 

 

 Tomatoes, like most fruit emit ethylene gas as they ripen. This gas is a byproduct of ripening and is a 
stimulant for ripening. When you store unripe tomatoes in a bag, the ethylene emitted by the riper ones will 

stimulate the others to ripen. Since most fruits emit ethylene, you can use another ripe fruit to hasten the 

ripening process. (How to Ripen Green Fruit. http://www.planetnatural.com /tomato-gardening-guru/harvesting-

storing/). 

 

Avocado 

Avocados are characteristically buttery yet subtly flavorful pear-shaped fruits of Central American 

origin. They feature high fat content and carry more calories. Botanically, the fruit belongs to the family of 

http://www.fruitsinfo.com/banana.htm
http://www.merriam-webster.com/dictionary/banana
http://www.planetnatural.com/
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Lauraceae; the family that also includes some unusual members like bay laurel, cinnamon, etc. Scientific name 

is Persea americana. Some of the common names are alligator pear, aguacate, butter pear, etc. (Avocados 

nutrition facts. http://www.nutrition-and-you.com/avocados.html). 

 

The avocado is a dense, evergreen tree, shedding many leaves in early spring. The time of harvest 

depends upon the variety. Commercial standards require fruit to reach 8% oil content before harvesting. 
Mexican types ripen in 6 - 8 months from bloom while Guatemalan types usually take 12 - 18 months. Purple 

cultivars permitted to color fully before harvest. Guatemalan types can be stored firm, at 40 - 50° F. for up to six 

weeks. Mexican types discolor quickly and require immediate consumption. (AVOCADO. http://www.crfg. 

org/pubs/ff/avocado.html). 

A single avocado has 975 milligrams of potassium, while a banana, well-known for being loaded with 

potassium, delivers just half that, with 487 milligrams per large fruit. (An Avocado Is a Fruit, And More 

Specifically a Berry. http://www.huffingtonpost.com/2013/08/22/avocado-health-facts-didnt-dont-

know_n_3786419.html). 

Like bananas and chestnuts, avocados contain enzymes called chitinases that are associated with the 

latex-fruit allergy syndrome. There is strong evidence of the cross-reaction between latex and foods that 

naturally contain high amounts of chitinase enzymes. Avocados contain an amazing array of phytonutrients. 

Included are phytosterols (especially beta-sitosterol, stigmasterol, and campesterol); carotenoids (beta-carotene, 

alpha-carotene, lutein, neochrome, neoxanthin, chrysanthemaxanthin, beta-cryptoxanthin, zeaxanthin, and 

violaxanthin); flavonoids (epicatechin and epigallocatechin 3-0-gallate); and polyhydroxylated fatty alcohols. 

Alpha-linolenic acid (an omega-3 fatty acid) and oleic acid are key fats provided by avocado. Avocados are a 

good source of pantothenic acid, dietary fiber, vitamin K, copper, folate, vitamin B6, potassium, vitamin E, and 

vitamin C. Although they are fruits, avocados have a high fat content of between 71 to 88% of their total 

calories—about 20 times the average for other fruits. A typical avocado contains 30 grams of fat, but 20 of these 

fat grams are health-promoting monounsaturated fats, especially oleic acid. (Avocados. 
http://www.whfoods.com  /genpage.php?tname=foodspice&dbid=5). 

 

Honeydew Melon 

Honeydew is a cultivar group of the muskmelon, Cucumismelo inodorus group. A honeydew has a 

round to slightly oval shape, typically 15–22 cm (5.9–8.7 in) long. It generally ranges in weight from 1.8 to 

3.6 kg (4.0 to 7.9 lb). The flesh is usually pale green in color, while the smooth peel ranges from greenish to 

yellow. This fruit grows best in semiarid climates and is harvested based on maturity, not size. Maturity can be 

hard to judge, but is based upon ground color ranging from greenish white (immature) to creamy yellow 

(mature). Honeydew (melon).http://en.wikipedia.org/wiki/Honeydew_%28melon%29). 

 

Honeydew melons, like all melons, are members of the cucurbit (gourd) family along with squash and 

cucumber. The average honeydew melon weighs about 6 pounds. Honeydew is the sweetest of all melons and is 
a good source of vitamin C and potassium. Honeydews require sunny, hot, dry days to ripen properly. 

Honeydew melons harvested about 3 months after planting. Mature honeydew melons will continue to ripen for 

several days at room temperature after they picked. Immature melons will not ripen after harvested from the 

vine. Melons retain best quality for up to 21 days following harvest. Honeydew is one of the few melons that 

can continue to ripen once picked. Honeydew kept cool but chilled as the fruit injured when stored at near 

freezing temperatures. Honeydew takes relatively longer than most melons to ripen. When fully ripe, it is best 

from June through October, but is available year round. Honeydew melons related to squash and cucumbers, and 

thought of as vegetable, but botanically speaking they are fruit. 

(HoneydewMelons.http://cals.arizona.edu/fps/sites/cals.arizona.edu.fps/files/cotw/Honeydew.pdf). 

 

According to Harrington (2012), honeydew melons will continue to ripen for several days once picked. 
Ripe honeydew melons should feel heavy for their size, and have a sweet smell to them. The end opposite the 

stem should be slightly soft. Store unopened melons at room temperature, and cut melon in a plastic bag or 

container in the refrigerator. 

 

Review of the literature and related studies on the ethylene as a natural ripening hormone and on the 

selected climacteric fruits were limited information but still these used as the basis of the researcher pursuing the 

study. 

 

 

 

http://www.nutrition-and-you.com/bay-leaf.html
http://www.nutrition-and-you.com/cinnamon-spice.html
http://www.nutrition-and-you.com/avocados.html
http://www.crfg/
http://nutritiondata.self.com/facts/fruits-and-fruit-juices/1843/2
http://nutritiondata.self.com/facts/fruits-and-fruit-juices/1846/2
http://www.huffingtonpost.com/2013/08/22/
http://en.wikipedia.org/wiki/Cultivar_group
http://en.wikipedia.org/wiki/Muskmelon
http://en.wikipedia.org/wiki/Semiarid_climate
http://en.wikipedia/
http://cals.arizona.edu/fps/sites/cals.arizona.edu.fps/files/cotw/Honeydew.pdf
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Statement of the Problem  

 This study was conducted to compare the ripening behavior of the carabao mango fruits (Mangifera 

indica) treated with climacteric fruits such as ripe Cavendish banana (Musa sapientum), tomato (Lycopersicon 

esculentum), mango (Mangifera indica), avocado (Persea americana), and honeydew melon (Cucumis melo)as 

the ripening stimulants. 

 Specifically, this study seeks to answer the following questions: 
1. What is the ripening behavior of carabao mango fruits treated with the selected climacteric fruits as 

the ripening stimulants in terms of its: 

  a. number of days to ripen; 

  b. ripening percentage; 

c. color of the fruits; 

  d. weight loss; and 

  e. taste quality of the fruits. 

2. Which of these climacteric fruits show better performance in hastening the ripening process of 

carabao mango fruits? 

3. Is there a significant difference on the ripening behavior of carabao mango fruits treated with 

selected climacteric fruits? 

 

Hypothesis 

 There is no significant difference on the ripening behavior of carabao mango fruits treated with ripe 

Cavendish banana, tomato, mango, avocado and honeydew melon fruit as the ripening agents in terms of its 

number of days to ripen, ripening percentage, color of the fruits, weight loss, and taste quality of the fruits. 

 

SCOPE AND LIMITATION 

 This study focused on the ripening behavior of carabao mango (Mangifera indica) fruits treated with 

ripe Cavendish banana (Musa sapientum), tomato (Lycopersicon esculentum), mango (Mangifera indica), 

avocado (Persea americana), and honeydew melon (Cucumis melo) as the ripening stimulants. This experiment 

conducted at the Crop Processing Laboratory of Surigao State College of Technology – Mainit Campus. The 

experiment started on June 18, 2015 and ended up on June 25, 2015.The parameters assessed in the study were 
the number of days to ripen, ripening percentage, color of the fruits, weight loss, and the taste quality of the 

mango fruits. 

 

Importance of the Study 

 The results of the study were beneficial to the following: 

Students can use this study as a guide on their future researches on looking for an effective ripening 

stimulant that is not hazardous and inexpensive particularly on stimulating the ripening process of mango fruits. 

 

Fruit vendors can also use the effective ripening accelerators instead of utilizing commercial or 

synthetic ripening enhancers that can cause human health problems. In this case, they can reduce their expenses 

since these are inexpensive and are widely available in the locality.  

 
Buyers and consumers can also benefit on this study. As the fruit sellers utilize these ethylene-

producing fruits as the ripening stimulants, the consumers can consume mango fruits that are of good quality, 

which would meet their needs and satisfaction if these products will not bring human health problems. 

 

Local growers and producers having fruit trees on their backyard can also benefit on this study. They 

can have an additional idea on how to ripen their fruits faster and easier for their immediate consumption. 

 

Wholesalers or retailers as well can be a beneficiary on this study. This will provide them flexibility 

in selling the fruits. Since consumers prefer to buy ripe fruits, they can now program how many fruits they 

would like to sell per day by programming the treatments. 

 

Definition of Terms 
 For the purpose of clarification, the following terms defined based on how they are going too used on 

this study. 

 

Climacteric fruits. Fruits that enter ‗climacteric phase‘ after harvest, they continue to ripen. In this study, refers 

to the ripe Cavendish banana, tomato, mango, avocado and honeydew melon. 
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Ethylene. A natural ripening hormone that triggers pigment changes and speed up the ripening process of mango 

fruits. In this study, it refers to a gas emitted or released by the selected climacteric fruits, which trigger 

and speed up the ripening process of Carabao mango fruits. 

 

Fruits. The seed-bearing structure in angiosperms formed from the ovary after flowering. In this study, it refers 

to the Carabao mango fruits that treated with the ripening stimulants. 
 

Harvesting. The act or process of gathering a ripe crop from the fields. The deliberate picking of the commodity. 

In this study, it refers to the removal or taking out of the mango fruits from the treatment box. 

 

Monitoring. A systematic process of observing, tracking and recording activities or data for the purpose of 

measuring program or project implementation and its progress towards achieving objectives. In this 

study, it refers to the researcher‘s daily observation to observe changes that occur on the Carabao 

mango fruits during the ripening phase. 

Replication. The process of making a replica (a copy) of something. In this study, it refers to the repetition of the 

treatment under the same condition. 

 

Ripe. Fully-grown and developed and ready to be eaten. In this study, ripe refers to fruits having 90% yellow 
color. 

 

Ripening. A process in fruits that causes them to become more palatable. In this study, ripening refers to the 

changes that occur on the Carabao mango fruits in terms of its color (from green to 90% yellow color). 

 

Ripe Mango. Mangoes that are ready to eaten. In this study, ripe mango refers to mango fruits that already 

attained 90% yellow color. 

 

Ripening stimulants. Anything that speeds or intensifies ripening. In this study, it refers to the climacteric fruits 

that used to hasten the ripening process of mango fruits. 

 
Treatment. The act, manner or process of applying anything. In this study, it refers to the ripe Cavendish banana, 

tomato, mango, avocado and honeydew melon. 

 

METHODOLOGY 
 This chapter presents the location and duration, research design, the subject of the study, the research 

materials, process flow chart, experimental procedure, statistical treatment of data and the experimental field 

layout. 
 

Location and Duration 

 This study conducted at the Surigao State College of Technology – Mainit Campus Crop Processing 

Laboratory. The experiment started on June 18, 2015 and ended up on June 25, 2015. This study was under the 

laboratory condition. 

 

Research Design 

 The study was laid out in Completely Randomized Design (CRD) which consist six treatments and 

replicated four times. Each replicate contains ten (10) unripe carabao mango fruits. The study had two hundred 

forty (240) carabao mango fruits. 

The following treatments used in this study: 
T1     -  Control (no application of ripening stimulant) 

T2 - 750 grams ripe Cavendish banana 

 T3 - 750 grams ripe tomato 

 T4 - 750 grams ripe mango  

T5 - 750 grams ripe avocado 

T6     - 750 grams ripe honeydew melon  

 

Subject of the Study 

 Carabao mango fruits were the subject of this study which is one of the most popular, nutritionally rich 

fruits with unique flavor, fragrance, taste and health promoting qualities making it the ―King of the fruits‖ and 

number one among new functional foods, often labeled as ―super fruits‖. 

 

https://en.wikipedia.org/wiki/Angiosperms
https://en.wikipedia.org/wiki/Ovary_%28plants%29
https://en.wikipedia.org/wiki/Flowering_plant
https://en.wikipedia.org/wiki/Crop
https://en.wikipedia.org/wiki/Field_%28agriculture%29
https://en.wikipedia.org/wiki/Fruit
https://en.wikipedia.org/wiki/Palatable
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 The selected climacteric fruits such as the ripe Cavendish banana, tomato, mango, avocado and 

honeydew melon were utilized as the ripening stimulants that hasten the ripening process of the mango fruits. 

Research Materials. 

 

 The materials used in this study are the following: 

Cutter. A thing that cuts something in particular. In this study, it used to cut the carton in establishing 
experimental box window. 

 

Experimental box. A case as of cardboard used to hold things in a trial or test. In this study, it utilized as 

containers where mango fruits were treated. 

 

240 Carabao mango fruits. Tropical fruit with thick yellowish red rind and juicy pulp. In this study, these used 

as the subject of the study. 

 

3 kilos Ripe Cavendish banana, tomato, mango, avocado and honeydew melon fruit. Act as the ripening agents 

that placed at the experimental box along with the carabao mango fruits. 

 

2 Big Cartons. In this study, it used as the initial container of the newly harvested unripe mango fruits while 
transporting the commodities from the place where it was harvested to the place it was treated. 

 

Scotch tape. A long narrow flexible strip used for binding. In this study, it binds or connects the transparent 

cellophane to the experimental box in covering the window. 

 

1 m transparent cellophane. A transparent waterproof tissue made from wood pulp. In this study, it helped in 

preventing the escape of ethylene gas in an experimental box. It utilized to cover the established 

experimental box window. 

 

1 kilo Newspaper. This served as liner and it used to protect the commodities from injuries and bruises. 

 
Electronic Weighing Scale. A tool used to measure the heaviness of things. In this study, it is a tool used getting 

the total weight loss per box of the treated Carabao mango fruits by getting its initial weight and final 

weight. It used in measuring the weight of the ripening stimulants applied in every treatment box. 2% 

salt solution. Used in floatation method to determine the maturity of the mango fruits used in the study. 

 

Figure 1. The Process Flow 

 

 
 

 

 

 

 

 

 

 

 

 

Purchase of Experimental Boxes 

Procurement of Carabao Mango Fruits 

Purchase of Climacteric Fruits 

Preparation of the Carabao Mango Fruits 

Application 

Making an Experimental Box Window 
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Experimental Procedure 

Purchase of Experimental Boxes 

  Twenty-four (24) experimental boxes that are of almost the same sizes were purchased on June 8, 

2015 at Prince Hyper mart, which is, located at Barangay Bad-as, Placer, Surigao del Norte.  

 

Making an Experimental Box Window  

 The experimental box windows made on June 14, 2015 using a cutter, transparent cellophane and 

scotch tape. The dimension of the experimental box windows‘ made was 10‖x3.5‖. This done so that the daily 

observation on the changes in color of the carabao mango fruits during the ripening phase could be done without 

opening the experimental boxes, which may lead to the escape of ethylene gas. 

 

Procurement of Carabao Mango Fruits 

 Carabao mango fruits were harvested last June 17, 2015 at Purok 2, Barangay Villaflor, Gigaquit, 

Surigao del Norte. On June 18, 2015, the Carabao mango fruits brought to SSCT-Mainit Campus.  

 

Purchase of Climacteric Fruits 

 3 kilos of ripe mango fruits purchased at the local market of Tubod, 3 kilos of avocado and 3 kilos of 

honeydew melon at the fruit vendor site in Bad-as, 3 kilos ripe tomatoes at Magpayang local market, and 3 kilos 

of Cavendish banana at the fruit vendor in Barangay Del Rosario. Purchase of Climacteric fruits done on June 

17, 2015. Fruits weighed to ensure equal weight of ripening stimulants used in the study. Fruits of almost the 

same ripeness chosen. 

 

Preparation of the Carabao Mango Fruits 
 The Carabao mango fruits weighed in an electronic weighing scale. The initial weight of the Carabao 

mango fruits accurately recorded. 

 

Application 

 750 grams ripe Cavendish banana, 750 grams‘ ripe tomatoes, 750 grams‘ ripe mangoes, 750 grams‘ 

ripe avocadoes and 750 grams‘ ripe honeydew melon placed in the experimental boxes along with the unripe 

Carabao mango fruits. 

 

Monitoring/Evaluation 

Harvesting or the Removal of the 

Carabao Mango Fruits in an Experimental Box  

Taste Evaluation 

Data Analysis 

Visual Evaluation 
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Monitoring/Evaluation 

 Daily visitation on the experimental site done to monitor and evaluate the changes that occur on the 

treated Carabao mango fruits. Observations accurately recorded. The researcher observed the commodities for: 

a. Number of days to ripen. This obtained by counting the number of days from start of treatment up to 

the time that almost 90% of the treated Carabao mango fruits in an experimental box reach the 90% 

yellow color. 
b. Ripening percentage. The formula used in getting the ripening percentage was: 

 Ripening % = Number of fruits that ripened x 100 

      Total number of fruits treated 

c. Color of the fruits. 

 

 

 

Harvesting or the Removal of the Carabao Mango Fruits in an Experimental Box  

Mango fruits harvested or removed in an experimental box when almost 90% of the treated Carabao 

mango fruits in an experimental box had already reached the 90% yellow color. The newly harvested mango 

fruits weighed again to get the final weight of the mango fruits to determine its weight loss. The formula used in 

getting the weight loss was: 
     Weight Loss = Initial Weight – Final Weight 

Color Evaluation 

 Ten (10) persons invited to evaluate and rate the color of the carabao mango fruits treated with the 

different ripening stimulants. The evaluators provided with a Color Rating Evaluation Form for them to write on 

their ratings. The color of the Carabao mango fruits evaluated using a Hedonic Scale of Rating 1-5. 

 Color Evaluation Rating Scale 

1 - Green  4 - Yellow with green tinges 

2 - Yellow green 5 - Completely yellow in color 

3 - Lemon green  

    

Taste Evaluation 
 After the color evaluation, mango fruits undergo through a taste evaluation. The flesh of each fruit 

divided into ten (10) slices then each evaluator tasted it. The evaluators again provided with a Taste Rating 

Evaluation Form for them to write on their ratings. The taste of the mango fruits evaluated and rated by the use 

of a Hedonic Scale of Rating 1-6. 

 

Taste Rating Scale 

1 - Very sour   4  -  Moderately sweet 

2 - Moderately sour   5  -  Sweet 

3 - Sweet sour   6 - Very sweet 

 

Statistical Treatment of Data 

 The data collected analyzed using the Mean and the Analysis of Variance (ANOVA) for Completely 
Randomized Design (CRD) to determine if the resulting means vary significantly with each other. For the 

results showing highly significant difference, the Duncan‘s Multiple Range Test (DMRT) employed to find out 

between which of the means significantly vary. 
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Figure 2 The Experimental Layout 
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RESULTS AND DISCUSSIONS 
 This chapter presents the data collected and the discussion of the results on the parameters gathered 

from the study on the ripening behavior of Carabao mango fruits treated with climacteric fruits as ripening 

stimulants.  
 

Number of Days to Ripen 

Table 1 presents the number of days that the treated Carabao mango fruits ripened from the start of the 

experiment. 

 

Table 1: Number of Days the Carabao Mango Fruits Treated With Climacteric Fruits Ripened 

 

Treatments 

 

 

Number of Days to Ripen 

 

Treatment 

Total(T) 

 

Treatment 

Mean R1 R2 R3 R4 

T1 6 7 7 7 27 6.75 

T2 6 6 6 5 23 5.75 

T3 6 7 6 6 25 6.25 

T4 6 7 7 6 26 6.50 

T5 6 6 5 6 23 5.75 

T6 4 4 4 4 16 4.00 

Grand Total(G)    140  

Grand Mean(G)     5.83 
 

 T6 (750 g ripe honeydew melon) performed best and gave the mean value of 4.00 while the T1 (Control) 

obtained the mean value of 6.75. It gleaned from the data that honeydew melon stimulates the ripening process 

of Carabao mango fruits faster compared to the other applications in terms of its number of days to ripen. This 

explained by the fact that application of ethylene to unripe fruit will bring on a premature and accelerate 

ripening (Devlin, 1997).  

Analysis of variance on the number of days to ripen computed and presented in Table 2 with the 

degrees of freedom 5 and 18 and the mean squares are 3.87 and 0.22. The computed F is greater than the tabular 

F at 5% and 1% levels of significance. The findings, therefore, imply that there is a highly significant difference 

among the treatments.  

Table 2: Analysis of Variance on the Number of Days the Carabao Mango Fruits Treated With Climacteric 

Fruits Ripened 

 

Source of 

Variation 

Degree of 

Freedom 

Sum of 

Squares 

Mean 

squares 

Computed 

F 

Tabular F 

5% 1% 

Treatment 5 19.33 3.87 17.40 2.77 4.25 

Error 18 4.00 0.22    

Total 23 23.33     
cv = 8.08% Highly Significant 

 
 The Duncan‘s Multiple Range Test for comparing all possible treatment means on the number of days 

that the Carabao mango fruits treated with climacteric fruits ripened presented in Table 3. Result shows that 
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there is no significant difference between the treatment T1 (Control) and T4 (750 g ripe mango). The treatment 

T2 (750 g ripe Cavendish banana), T3 (750 g ripe tomato) and T5 (750 g ripe avocado) are not significantly 

different to each other. On the other hand, there is no significant difference between the treatment T3 (750 g ripe 

tomato) and T4 (750 g ripe mango). However, the number of days to ripen of the Carabao mango fruits treated 

with 750 g ripe honeydew melon (T6) significantly differ from the number of days to ripen in all the other 

ripening stimulants. According to Harrington (2012), honeydew melons will continue to ripen and releases 
ethylene once picked. Ripe honeydew melons have a sweeter smell compared to the other climacteric fruits used 

in the study. 

 

Table 3: DMRT for Comparing All Possible Treatment Means on the Number of Days the 

Carabao Mango Fruits Treated with Climacteric Fruits Ripened 

 

Treatment 
Mean number of days to 

ripen 
DMRT 

T1 6.75 a 

T2 5.75 c 

T3 6.25 bc 

T4 6.5 ab 

T5 5.75 c 

T6 4 d 
Note : Any two means having common letter are not significantly different at 5% level of significance. 

Ripening Percentage 

 Presented in Table 4, is the data on the ripening percentage performed by the Carabao mango fruits 

treated with climacteric fruits as ripening stimulants. 

 

Table 4: Ripening Percentage of the Carabao Mango Fruits Treated With Climacteric Fruits 

 

Treatments 

 

 

Ripening Percentage  

 

Treatment 

Total(T) 

 

Treatment 

Mean R1 R2 R3 R4 

T1 90 100 100 90 380 95.00 

T2 90 100 100 100 390 97.50 

T3 90 100 90 90 370 92.50 

T4 90 100 90 90 370 92.50 

T5 90 100 100 100 390 97.50 

T6 100 100 90 90 380 95.00 

Grand Total(G)    2280  

Grand Mean(G)     95.00 
 Findings revealed that the treatments T5 (750 g ripe avocado) and T2 (750 g ripe Cavendish banana) 

registered the highest mean of 97.50 followed by T6 (750 g ripe honeydew melon) and T1 (Control) with a mean 

of 95.00 and the treatments T3 (750 g ripe tomato) and T4 (750 g ripe mango) gave the lowest mean value of 

92.50. This implies that the application of ripe Cavendish banana and ripe avocado increases the ripening 

percentage of the treated Carabao mango fruits compared to the rest of the treatments. 

 

Table 5: Analysis of Variance on the Ripening Percentage of Carabao Mango Fruits Treated with Climacteric 
Fruits 

Source of 

Variation 

Degree of 

Freedom 

Sum of 

Squares 

Mean 

squares 

Computed 

F 

Tabular F 

5% 1% 

Treatment 5 120.83 24.17 0.64 2.77 4.25 

Error 18 675.00 37.50    

Total 23 795.83     
cv = 6.47%       NS 
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The computed F is lower than the tabular F at 5% and 1% level of significance. Result on the analysis 

of variance revealed that the treatments were not significantly different on the ripening percentage of the 

Carabao mango fruits. 

 

Color of the Carabao Mango Fruits 
 Table 6 shows the color of the Carabao mango fruits treated with climacteric fruits. A Hedonic Rating 

Scale Form distributed to the ten evaluators for them to write on their ratings by putting a check mark on the 

particular number, which corresponds to their observation. 

 

Table 6: Color of the Carabao Mango Fruits Treated with Climacteric Fruits 

 

Treatments 

 

 

Color of the Fruits 

 

Treatment 

Total(T) 

 

Treatment 

Mean R1 R2 R3 R4 

T1 4.38 4.35 4.52 4.27 17.52 4.38 

T2 4.43 4.7 4.74 4.18 18.05 4.51 

T3 4.26 4.51 4.45 4.43 17.65 4.41 

T4 4.37 4.55 4.56 4.37 17.85 4.46 

T5 4.46 4.45 4.16 4.72 17.79 4.45 

T6 4.21 4.16 4.24 3.87 16.48 4.12 

Grand Total(G)    105.34  

Grand Mean(G)     4.39 
 

 As seen, Carabao mango fruits treated with 750 g ripe Cavendish banana (T2) revealed the highest 

mean of 4.51. This finding implies that the color of the carabao mango fruits treated with 750 grams ripe 

Cavendish banana is yellow with only few green tinges. This could be supported by the fact that banana is a 
typical climacteric fruit that has several unique characteristics. It exhibits a sudden increase followed by a rapid 

decrease in ethylene production resulting in a sharp peak at the onset of ripening (Burg, 1965).  

 

Table 7: Analysis of Variance on the Color of the Carabao Mango Fruits Treated With Climacteric Fruits 

Source of 

Variation 

Degree of 

Freedom 

Sum of 

Squares 

Mean 

squares 

Computed 

F 

Tabular F 

5% 1% 

Treatment 5 0.39 0.08 2.54 2.77 4.25 

Error 18 0.55 0.03    

Total 23 0.94     

cv = 3.98% Not Significant 

 

 The computed F value is 2.54, which is lesser than the tabular F value of 2.77 at 5% level of 

significance, and 4.25 at 1% level of significance. It gleaned from the data that there is no significant difference 

among the treatments in this parameter. 

 

Weight Loss  

 According to Bautista (1990), transpiration is the water-evaporation process from plant organs. Water 

from cells vaporizes into the intercellular spaces and maintains an essentially saturated atmosphere. Water vapor 
may then move to the atmosphere through the stomates or lenticels. Water loss can cause loss in weight of all 

commodities. 
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Table 8: Weight Loss of Carabao Mango Fruits 

 

Treatments 

 

 

 Weight Loss (g) 

Treatment 

Total(T) 

Treatment 

Mean 

R1 R2 R3 R4 

T1 230 245 245 245 965 241.25 

T2 265 210 185 190 850 212.50 

T3 235 265 235 245 980 245.00 

T4 230 255 245 235 965 241.25 

T5 215 205 175 220 815 203.75 

T6 135 135 155 150 575 143.75 

Grand Total(G)    5150  

Grand Mean(G)     214.58 
 

 The weight loss of the Carabao mango fruits per box presented in Table 8. In getting the fruit weight, 

an electronic weighing scale utilized. Weight loss obtained by using this formula: Weight Loss = Initial Weight 

- Final Weight. 

 

 The findings revealed that T6 (750 g ripe honeydew melon) gave the best mean of 143.75. The 

findings, therefore, imply that honeydew melon is a good ripening stimulant that used by fruit vendors for the 

reason that they will gain more profit compared to the other treatments because of its very low fruit weight loss 

due to the very short duration that the fruit ripen. 

 
 The ANOVA on the weight loss per treatment box tabulated in Table 9. The computed F is 16.09, 

which is greater than the tabular F at 0.05 and 0.01 level of significance, which is 2.77 and 4.25 respectively. 

Result on the analysis of variance revealed that there is highly significant difference among the treatments on 

the weight loss per box. 

 

Table 9: Analysis of Variance on the Weight Loss of Carabao Mango Fruits 

Source of 

Variation 

Degree of 

Freedom 

Sum of 

Squares 

Mean 

squares 

Computed 

F 

Tabular F 

5% 1% 

Treatment 5 29,945.83 5,989.17 16.09 2.77 4.25 

Error 18 6,700.00 372.22    

Total 23 36,645.83     

cv = 8.99% Highly Significant  
 

 

Table 10: DMRT for Comparing All Possible Treatment Means on the Weight Loss of Carabao Mango Fruits 

Treatment Mean Total Weight Loss DMRT 

T1 Control 241.25 ab 

T2 750 g ripe Cavendish 

banana 
212.50 bc 

T3 750 g ripe tomato 245.00 a 

T4 750 g ripe mango 241.25 ab 

T5 750 g ripe avocado 203.75 c 

T6 750 g ripe honeydew 

melon 
143.75 d 

Note: Any two means having common letter are not significantly different at 5% level of significance. 

The Duncan‘s Multiple Range Test result shows that there is no significant difference between the 

treatment T1 (Control), T3 (750 g ripe tomato) and T4 (750 g ripe mango). The treatment T1 (Control), T2 (750 g 
ripe Cavendish banana) and T4 (750 g ripe mango) are not significantly different to each other. On the other 

hand, T2 (750 g ripe Cavendish banana) and T4 (750 g ripe mango) are also not significantly different. However, 
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the total weight loss of Carabao mango fruits in T6 (750 g ripe honeydew melon) significantly differ from the 

total weight loss in all the other treatments. 

 

Taste Quality of the Carabao Mango Fruits 

 The taste quality of the fruits developed by the Carabao mango fruits in the climacteric fruits as 

ripening stimulants is one indicator of its ripening behavior. During ripening, the starch in the fruit breaks down 
to form sugar.  

 

Table 11: Taste Quality of the Carabao Mango Fruits Treated  With Climacteric Fruits as Ripening 

Stimulants 

 

Treatments 

 

 

Taste Quality of the Fruits 

Treatment 

Total(T) 

Treatment 

Mean 

R1 R2 R3 R4 

T1 4.79 5.07 5.24 4.7 19.8 4.95 

T2 4.84 5 5.44 4.91 20.19 5.05 

T3 5.08 5.37 5.08 4.91 20.44 5.11 

T4 5.19 5.17 5.05 4.94 20.35 5.09 

T5 5.23 5.2 4.97 5.03 20.43 5.11 

T6 4.35 4.39 4.31 3.83 16.88 4.22 

Grand Total(G)    118.09  

Grand Mean(G)     4.92 

  
The data in rating the taste quality of Carabao mango fruits treated with climacteric fruits as ripening 

stimulants tabulated in Table 11. The ten taste evaluators used a Hedonic Rating Scale Form by putting a check 

mark on the particular rating value, which corresponds to their taste evaluation. 

 
The data in Table 11 reveals that treatments T3 (750 g ripe tomato) and T5 (750 g ripe avocado) 

registered the highest mean value of 5.11 while the T6 (750 g ripe honeydew melon) got the lowest mean value 

of 4.22. This finding means that in T6 (750 g ripe honeydew melon), the conversion of starch into sugar, which 

is responsible for the sweet taste of the fruit, not fully achieved because of the very short duration that the fruits 

ripen. In T1 (Control), starch stored in the fruit for conversion to sugar were utilized instead during the 

transpiration and respiration processes thus reducing the sweetness of the fruits.  

 

Table 12: Analysis of Variance on the Taste Quality of Carabao Mango Fruits Treated with Climacteric Fruits 

Source of 

Variation 

Degree of 

Freedom 

Sum of 

Squares 

Mean 

squares 

Computed 

F 

Tabular F 

5% 1% 

Treatment 5 2.43 0.49 10.79 2.77 4.25 

Error 18 0.81 0.04    

Total 23 3.24     
cv = 4.31% Highly Significant 

 

 The analysis of variance showed that the computed F, which is 10.79, is greater than the tabular F value 

of 2.77 at 5% level of significance and 4.25 at 1% level of significance. From this finding, it deduced that there 

is highly significant difference among the treatments on the taste quality of the Carabao mango fruits. 

 

Table 13: DMRT for Comparing All Possible Treatment Means of the Taste Quality of Carabao Mango Fruits 

Treated with Climacteric Fruits 

Treatment Mean Total Weight Loss DMRT 

T1 Control 4.95 c 

T2 750 g ripe Cavendish 

banana 
5.05 b 

T3 750 g ripe tomato 5.11 a 
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T4 750 g ripe mango 5.09 b 

T5 750 g ripe avocado 5.11 a 

T6 750 g ripe honeydew 

melon 
4.22 d 

Note: Any two means having common letter are not significantly different at 5% level of significance. 

 

The Duncan‘s Multiple Range Test result shows that the taste quality of the Carabao mango fruits in T1 

(Control) and T6 (750 g ripe honeydew melon) significantly differ from the taste quality of the fruits in all the 

other treatments. The treatment T2 (750 g ripe Cavendish banana) and T4 (750 g ripe mango) are not 

significantly different to each other. On the other hand, there is no significant difference between T3 (750 g ripe 

tomato) and T5 (750 g ripe avocado).  

 

SUMMARY, CONCLUSION AND RECOMMENDATION 

 In this chapter, the summary of findings, the conclusion and the recommendations presented. 

 

Summary 

 The experiment conducted from June 18-25, 2015 at the Surigao State College of Technology - Mainit 

Campus Crop Processing Laboratory area. 

 

 The main objective of this study was to determine the ripening behavior of the Carabao mango fruits 

treated with the selected climacteric fruits as the ripening stimulants and to determine which of these climacteric 

fruits show better performance in hastening the ripening process of Carabao mango fruits. 

 

 The parameters assessed were the number of days to ripen, the ripening percentage, the color of the 

fruits, the weight loss (gram), and the taste quality of the Carabao mango fruits. 
 

 The different treatments were the following: T1 - Control, T2 - 750 g ripe Cavendish banana, T3 - 750 g 

ripe tomato, T4 - 750 g ripe mango, T5 - 750 g ripe avocado, and T6 -750 g ripe honeydew melon. 

 

 The study laid out in a Completely Randomized Design (CRD). Data collected analyzed using the 

Means and Analysis of Variance (ANOVA) to determine if the resulting means vary significantly with each 

other. For the results showing highly significant difference, the Duncan‘s Multiple Range Test (DMRT) 

employed to find out which of the means significantly vary. 

 

Findings 

 The ripening behavior of the Carabao mango fruits treated with climacteric fruits such as ripe 

Cavendish banana, tomato, mango, avocado and honeydew melon as the ripening stimulants vary significantly 
on the parameters assessed namely: number of days to ripen weight loss and taste quality of the fruits. 

 

Conclusion 

 In the light of the findings, it concluded that the use of climacteric fruits affects the ripening behavior 

of the Carabao mango fruits. 

 

Recommendations 

 With the aforementioned results, the researcher recommends the following: 

1. For further study, use other ripening stimulants compared to the selected climacteric fruits. 

2. In case, the same study conducted remove the climacteric fruits in an experimental box after 24 hours or 

before the ripe climacteric fruits rotten for it may damage the commodities. 
3. The utilization of bigger or larger experimental boxes must done to avoid over crowdedness and damages on 

the fruits in a box. 

4. Conduct the study using a transparent experimental box instead of carton. 
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APPENDICES 

Appendix 1. The Researcher Undergoing the Study 

 

Putting of liner   Floatation method   Air drying 

 

Weighing of the mango fruits and putting into the boxes 

 

Preparing and placing the ripening stimulants into the boxes 
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Appendix 2. The Evaluators during the Color and Taste Evaluation 
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Appendix 3. Images of the Carabao Mango Fruits Used in the Study 
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Appendix 4. Climacteric Fruits Used as Ripening Stimulants 
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Appendix 5. The Experimental Layout 
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Appendix 6.  Weight Loss Computation 

 

Treatment 
 

 

Initial Weight 
Per Box 

 

Final Weight 
Per Box 

 

Total Weight Loss 
Per Box 

T1R1 3.225 kg 2.995 kg 0.23 kg or 230 g 

T1R2 3.040 kg 2.795 kg 0.245 kg or 245 g 

T1R3 3.320 kg 3.075 kg 0.245 kg or 245 g 

T1R4 3.040 kg 2.795 kg 0.245 kg or 245 g 

T2R1 2.890 kg 2.625 kg 0.265 kg or 265 g 

T2R2 3.045 kg 2.835 kg 0.21 kg or 210 g 

T2R3 2.780 kg 2.595 kg 0.185 kg or 185 g 

T2R4 3.145 kg 2.955 kg 0.19 kg or 190 g 

T3R1 3.380 kg 3.145 kg 0.235 kg or 235 g 

T3R2 3.220 kg 2.955 kg 0.265 kg or 265 g 

T3R3 3.320 kg 3.085 kg 0.235 kg or 235 g 

T3R4 3.165 kg 2.920 kg 0.245 kg or 245 g 

T4R1 3.135 kg 2.905 kg 0.23 kg or 230 g 

T4R2 2.990 kg 2.735 kg 0.255 kg or 255 g 

T4R3 2.925 kg 2.680 kg 0.245 kg or 245 g 

T4R4 3.005 kg 2.770 kg 0.235 kg or 235 g 

T5R1 2.865 kg 2.650 kg 0.215 kg or 215 g 

T5R2 2.855 kg 2.650 kg 0.205 kg or 205 g 

T5R3 2.575 kg 2.400 kg 0.175 kg or 175 g 

T5R4 2.895 kg 2.675 kg 0.22 kg or 220 g 

T6R1 2.610 kg 2.475 kg 0.135 kg or 135 g 

T6R2 2.650 kg 2.515 kg 0.135 kg or 135 g 

T6R3 2.790 kg 2.635 kg 0.155 kg or 155 g 

T6R4 2.560 kg 2.410 kg 0.15 kg or 150 g 

 


