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Abstract

The most popular of economic tropical fruits in Thailand are durian, mangosteen, rambutan
and longkong. Apparently, there are many by-products and wastes from the fruit processing industry
are those mostly in solid form including flesh, peel and seeds. The value-added creating from by-
products and wastes to maximize the utilization of raw materials and to reduce environmental
problems is essential. Interestingly, the flesh, peel and seeds of fruits are sources of many important
substances. At present, the chemical composition and bioactive compounds are extensively
studied. The results showed that the compounds isolated from fruits had a wide variety of
bioactivities such as antioxidant, anti-inflammatory and antimicrobial activities. Moreover, the
extracts of by-products and wastes from fruit processing are developed for food and non-food
products such as tea, bakery and acne gel. Therefore, the knowledge gained from this data
collection can be used as a guideline for the utilization of by-products and wastes from fruit

processing in the future.
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Figure 1 Morphological structure of durian

fruit
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Table 1 Utilization of by-products and wastes from durian fruit

Morphological structures

Utilization Results Ref.
Flesh ‘ Seed ‘ Peel
Bioactive activities
Antioxidant / - - The bioactivity of flesh ripe durian was high and the total [10]
activity polyphenols were the main contributors to the overall
antioxidant capacity.
Antioxidant and - - / The extract from the Monthong cultivar of durian possessed | [11]
anti-inflammatory showed greater antioxidant and anti-inflammatory activities
activities than those prepared from the Chanee cultivar.
Antimicrobial - - / Two bacterial strains, Staphylococcus aureus and [13]
activity Escherichia coli were inhibited in the presence of 0.1 %
polysaccharide gel from durian fruit-hulls.
Antimicrobial - / / Durian seed and rind exhibited greater inhibition on the [14]
activity Escherichia coli than the positive control chloramphenicol.
Antimicrobial - - / Durian-rind polysaccharide mouthwash significantly reduced | [15]
activity the level of Streptococcus mutans from 5.433 to 4.841 and
4.965 log (CFU/mU) at 1 hour and 1 week later, respectively.
Antimicrobial and / - - The isolated compound form durian flesh showed [16]
antifungal significant antibacterial as well as antifungal activity against
activities the microorganisms tested.
Hydrocolloids
Gum - / - The freeze-dried gum and oven-dried (105 °C) gum from [17]
durian seed exhibited the highest and lowest viscous
modulus, respectively.
Gum - / - The freeze drying provided the most suitable flowability [18]
characteristics for durian seed gum. The freeze-dried gum
showed the highest porosity, solubility and foaming capacity
among different dried seed gums.
Gum . / - The best formulation of vegan mayonnaise from 4 % [19]
durian seed gum was compared to the commercial and
the control.
Pectin = = / The optimization of aqueous extraction of pectin from [20]
waste durian rinds: solid-liquid ratio of 1:10 ¢/ml, pH of 2.8,
extraction time of 43 min and extraction temperature of 86
°C. Under the optimal conditions, the experimental pectin
yield (9.1 %) was well correlated with predicted yield (9.3
%).
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Table 1 (continuous)

Morphological structures
Utilization Results Ref.
Flesh | Seed Peel

Carboxymethyl - - / The best formulation of edible coating solutions for coating | [21]

cellulose durian aril was shown to be a mixture of carboxymethyl
cellulose from durian husk 0.25 % by weight, with a shelf
life of 15 days.

Carboxymethyl - - / Carboxymethyl cellulose was prepared from the cellulose | [22]
cellulose extract of durian rind by carboxymethylation. By addition of
glycerol, the flexibility of the film increased while the
young’s modulus decreased. On the other hand, with the
addition of PEG-10 Dimethicone, flexibility of the film was

reduced.

Flour

Flour = / = The gluten free pasta containing 50% durian seed flour had | [8]
the highest hardness and lowest adhesiveness and overall

acceptability among all formulated samples.

Flour - - / Effect of substitution durian rind powder with wheat flour [23]
on tarts quality was studied. The increasing of durian rind
the texture of tart dough before baking hardness, toughness

and cohesiveness increased.

Flour / / / When the level of durian flour substitute increases, the [24]
firmness of gluten free pasta was increased. On the other

hand, L* was decreased when durian flour was increased.

Others
Charcoal - - / The analysis of heat performance can be summarized that [25]
briquette the charcoal briquette from durian husk produced by the

community yields the heat value of 6,134 calories per gram,
which was higher than standard value, and produces the
ashes at 6.2 % by weight, which in terms of performance,

complies with the criteria of community product standards.

Paper - - / The development of paper from two types of durian bark [26]
for inkjet printing was studied. The ratio of thin durian bark
pulp to Saa pulp at 75 to 25% (O/D weight) gave the best

paper physical properties.
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Table 2 Utilization of by-products and wastes from mangosteen fruit peel

Utilization Results Ref.

Bioactive activities

Antioxidant activity | The Garcinia mangostana L. rind products had potential antioxidant properties. [29]
Anti-inflammatory | The Garcinia mangostana L. peel extract, a-mangostin, and y -mangostin [30]
activity possess the anti-inflammatory potential by inhibiting COX-2, IL-6, IL-1B, and NO.
Antimicrobial The antibacterial activity of mangosteen pericarp extracts was against [31]
activity Propionibacterium acnes, and an anaerobic bacterium was able to grow at

hair follicle and cause acne.

Antifungal Anthracnose is the major disease of mango. The mangosteen peel extract [32]
activity inhibited growth of Colletotrichum gloeosporioides.
Products

Anti-acne gel Anti-acne gel with mangosteen crude extract showed good effect to control [33]
acne-inducing bacteria, i.e. Staphylococcus aureus, Staphylococcus

epidermidis and Propionibacterium acnes.

Hand The MIC of hexane and dichlorometanolic extracts from mangosteen peel [34]
cleansing gel against Bacillus cereus was 4.88 pg/ml. The antimicrobial activity against
Bacillus cereus and Escherichia coli of hand cleansing gel mixed with fruit

peel extracts was slightly decreased with a limited shelf life of 28 days.

Antibacterial o- and P -Mangostins and garcinone B exhibited strong inhibitory effect [35]
face mask against Mycobacterium tuberculosis with the minimum inhibitory
concentration value of 6.25 pg/ml. Antibacterial face mask coated with

mangosteen extracted was developed.

Cake-type As the amount of mangosteen rind powder increased, specific volume, and [36]
doughnut firmness of doughnuts were not significantly different, however springiness

significantly decreased.

Low The low calorie mangosteen jam contained, total dietary fiber 2.00%, total [37]
calorie Jam sugar 27.12 %, reducing sugar 4.59 % and moisture 40.70 %. The calorie was

2.09 kcal/g, less than the original sugar mangosteen jam (2.63 kcal/g).

Charcoal The calorific value was 5,920 Cal/g, with combustion rate 11.8 ¢/min, fixed [38]
briquettes carbon content 61.7 %, and ash content 7 %. For the combustion efficiency
testing, our fuel briquette from mangosteen shell could be performed

cooking as well, non-explosion, high combustible, non-soot, non-smoke and

non-odors during used.
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Figure 3 Morphological structure of rambutan

fruit

2.4 8999
a93n943 (longkong) ATesiIne mans

71 Lansium domesticum Corr. LﬁuiﬂmaaqaLaaa

a °

Auanaiauazgn Tduiilineguaimyinizuaiy
dulaiife WaUud waznouldvesuseindlng
Juliaiesfouiiasayivinuaslinananlanly
anmgioinadoudu Tasguugifiansavey
581919 25-30 peAalded Auduluennie
Uszanaseeay 70-80 ﬁﬂizmmﬂfmma?{a 2,000-
3,000 faawnsael wazsuuTufilunnUseann
150-200 Jusial Jagtuiinsugnassnasuinly

wanald Aangiusen warludmingnsfndg

[48] apenosdaduiugvesarsainyiani il



Thai Science and Technology Journal (TSTJ)

Vol. 28 No. 1 January 2020

WANUUILALY19T0Y NaaeINaIlvUIALENLEY
HIUAUENANN 2-3 [wuflung d8mdaes Haueuuie

a

2-3 fadns vazfigniinavualng) 5-5.5 1wuf
wng Hanau Andes-taa fvemagvu 5-6
fadues Lidesfivnwasifonavuiwagvinu [49]
Lim [50] AnwiUSeusisunnmmialawin1sves
N5TUUTEMUANUAZADINGY WUIUTUIUYES
Tusfu Tty mflulawnsm veaveda Imfiudvis
wazdnndiud nulunavesasineswinningn lae

a o

nabidvieaasdusunadnniudans (0.02 Tadnsu)

wiriu uenandusinadmiudlunavesasines
(46 iadn3u sl 100 NTUVDINA) UUINATINTUT
finuannuagy (13.4 fadnfusie 100 n3uveswHa)
Useanaauiii

Tneiialuluaesnes 1 wa Usenouse
dile¥oay 71 wWien3ovar 24 uavidndosay
5 Tngvhwitin (Ui @) luduveaudonuasiunie
\Dunawassldfiraulaiiannsatiunaiiayaci
Lﬁuiﬁﬁ’uqmammim’mwigﬂaaﬁﬂaﬂ CRERRT

4) lown nsuandussvaIndonasined Ag

Table 3 Utilization of by-products and wastes from seed and peel of rambutan fruit

Utilization Results Ref.
Rambutan seeds
Starch Starch products from rambutan seed were extracted by supercritical carbon dioxide. [41]
The rambutan seed starch contained fat 2.0-3.0 %, protein 0.90 %, and carbohydrate
90 %.
Flour The 5 % rambutan seed flour substitution in the formulation of biscuits was acceptable | [42]
at the level of “like slightly” to “like moderately”.
Flour Application of flour from rambutan seed kernel in low calorie salad dressing product [43]
was used as a thickening agent to replace egg yolk and vegetable oil in the normal
salad dressing recipe.
Fat The extracted fat from rambutan seed not only could be used for manufacturing [44]
candles, soaps, and fuels, but it also has a possible to be a source of natural edible fat
with feasibility industry use.
Rambutan peels
Antioxidant |Rambutan peel exhibited strong antioxidant activities, contained high amounts of [45]
activity phenolics and flavonoid and was potential to be developed as a functional food.
Lignin and | The rambutan peel had a high lignin content [35.34+2.05 % (w/w)] and a cellulose | [46]
cellulose |content of 24.28+2.30 % (w/w).
Biopolymer |The rambutan tannin extract on the properties of polylactic acid film was [40]
dye investigated for using as biopolymer dye.
Oil reduction | The fiber powder from rambutan peel was used for an oil reduction substance in [47]
substance |batter. The batter mixed with 9 % fiber had the lowest oil content (15.10 %). Oil
uptake of this product was reduced to 59.22 % as compared to the control.
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Table 4 Utilization of by-products and wastes from seed and peel of longkong fruit

Utilization Results Ref.
Antimalarial | The longkong seed extraction showed antimalarial activity against Plasmodium (51]
activity falciparum with 1Cs values in a range of 2.4-9.7 ug/ml.
Antimicrobial |Dried seed and peel from alcoholic extracts showed the highest antimicrobial [52]
activity activities. It may lead to the usage of longkong seed and peel as natural drug in the
near future.
Tea product | The longkong peel mixed with Luo Han Guo tea at a ratio of 90: 10 had the highest | [53]
odor, taste, and overall liking score. The antioxidant activity was 28.25 %.
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Figure 4 Morphological structure of longkong

fruit
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