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PRODUCT DESCRIPTION 
A huge amount of byproduct is produced during mango processing 
which is a rich source of many utilizable components. Peel 
accounts for 15% of the byproduct, stones 18% and 8 to 10 % 
byproduct from pulp. Fruit byproduct can be converted to value 
added products which will reduce environmental pollution and 
waste disposal. Mango peel, pulp and kernel flour prepared from 
matured unripe Perlis Sunshine mango was evaluated for proximate 
analysis, total dietary fiber, antioxidant activity and total phenolic 
content. This product enhances the anticancer, antidiabetic 
properties and reduction of obesity therefore promoting healthy 
dietary intake. Supplementation of Perlis Sunshine mango peel 
flour to wheat flour was found to increase chemical composition 
especially in fiber and ash content although there was a slight 
decrease in protein. Thus, Perlis Sunshine mango peel flour can be 
added in chapati and biscuit formulas so as to develop high fiber 
chapati and biscuits to help consumers increase their daily fibre 
intake. 
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_ APPLICATIONS 
• Flour in bakery products 
• Flour in food industries 
• Food Supplement in antioxidant and dietary fiber 

_ COMMERCIAL POTENTIALS 
• As composite flour. 
• Bakery product such as high fiber bread, cake, biscuits, chapati 

and crackers. 

~ NOVELTIES 
• The first innovative product of Perlis Sunshine Mango flour as 

chapati and biscuit 
• Anticancer, antidiabetic and antiobeSity properties 

INVENTION ADVANTAGES 
• High fiber, antioxidant and total phenolic content 
• Natural sources 
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Carbohydrate 32.5 
Fat 2.1 

Protein 6.0 
Dietary Fiber 1.2 

IDF 0.8 
SDF 0.4 
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Composition % I Control I 
Moisture 12.99 

Ash 0.89 
Protein 8.96 

Fat 9.78 
Crude Fibre 1.98 

Carbohydrate 76.40 
~!ie (kcal)~29 _ 
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Result for Chapati 

Mango Peel "! 
c.. Chapali: , " I 

35.0 
1.6 
4.2 
6.4 
4.3 
2.1 
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Result for Biscuit 

BlendeddriBd mango peel, 
pulpandkemel 

Mango Pulp I Mango Kernel 
_~_hapati Chapati 

40.0 36.0 
1.3 i 1.8 
4.0 4.8 
5.0 4.3 
3.3 2.1 
1.7 2.2 
180 175 J 

Mango Peel I Mango PUlp , ,~h~O K~rnel ,I 
I Biscuit Biscuit "_<; " ,-' BisCUIt .; 

12.33 11.67 12.04 
1.22 1.32 1.67 
5.63 4.37 5.54 
10.23 ! 9.50 10.04 
4.97 4.10 i 4.35 
75.62 ! 76.65 75.40 
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AN AUTOMATIC PORTABLE 
PRESSURE TESTING RIG TO 
DETERMINE THE PERFORMANCE 
OF THE GRE COMPOSITE PIPES 
UNDER VARIOUS STRESS RATIOS 
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II PRODUCT DESCRIPTION 
This product is a novel automated pressure test rig to perform Ultimate Elastic Wall 
Stress (UEWS) test. It is fabricated using Rotex make solenoid valves controlled using 
NI DAQ and Labview interface. The test rig is designed to conduct pressure testing of 
GRE pipes in accordance with ISO 14692 through ASTM D2992 document. The test rig 
is capable of automatically testing under five stress ratios by a combination of internal 
pressure and axial loadings through inclusion of indigenous design of pressure intensifier. 
[pure axial (OH : 1A), hoop to axial (1H : 1A), pure hydrostatiC (2H : 1A), Quad hoop to 
axial loading (4H : 1A) and pure hoop (1H : OA)l, The test rig also allows for short term 
tests such as UEWS test where the strain response can measured and analyzed offline 
to determine the initial failure of the pipe. The tubes are further tested until the weepage 
failure occurs. The failure envelope for different stress ratios are mapped and provides a 
design limits for engineers to design the composite pipes. 

The results are associated with ASTM D2992 type of regression testing for the 
determination of long term strength of composite pipes. 

Schematic diagram of the automated multiaxial pressure test rig 

PROBLEM STATEMENT 
• The international standards for the qualification of composite pipes under pressure 

conditions are described in IS014692 through ASIM 2992. 
• The current testing procedures take 10000 hours (",14 months) to determine the long 

term performance of the composite pipes which is not cost or time effective. 

II INDUSTRY COLLABORATION 
• SIRIM Advanced Materials Research Centre (AMREC), Kulim, Malaysia . • 
• NI Southeast Asia Sdn. Bhd., Malaysia. ~ 

Automated UEWS pressure test rig 
setup 

Failure envelope according to ISO 
14692 
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UEWS and weepage failure envelope 

Weepage failure In composite pipe 
at high pressure 

Labview interface for static and 
cyclic UEWS test 
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Determination of UEWS failure point 
from the stress strain relationship 

_ COMMERCIAL POTENTIAL 
• The test rig is mobile and portable, suitable to test the pipe specimens under five 

different stress ratios automatically. 
• The industries need a short term test to determine the performance of the pipes under 

multi axial stress ratios to determine the maximum working pressure of the composite 
pipes under various stress ratios. 

NOVELTY 
• The test rig is a novel attempt to control the UEWS pressure test procedure 

automatically using solenoid valves through Labview interface. 
• The test rig is capable of short term cyclic and static UEWS tests under various stress 

ratios to determine the long term performance of the GRE composite pipes. 
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