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Determination of Texture Properties on Banana for Designing of Banana Slicing Machine
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Abstract

The objective of this research was to determine the texture properties of banana for to designing and
fabricating of banana slicing machine. The controlling factors were 4 levels of maturity stages (60-70, 80, 90 and
100%). The experiment factors consisted of weight, average diameter, moisture content, total soluble solids,
maximum shear force and ultimate shear strength were studied on shearing method by using the Universal
Testing Machine at blade with angle 30, 50, 60 and 70°. Results showed that when the ripening of banana
increased would result in the increase of total soluble solids. On the other hand, the weight, average diameter and
moisture decreased. For processing, the bananas should be at 60-70% maturity having average weight,
average diameter, moisture content and total soluble solids of 67.92+6.75 g, 34.80+£0.70 mm, 59.24+0.67 % and
12.20£0.91%, respectively. The texture properties of banana showed the maximum shear force and ultimate shear
strength decreased with order of maturity for every blade angle. The blade angle of 30 ° found suitable for
shearing due to the maximum shear force and ultimate shear strength were smallest. At the 60-70%, 80%, 90%
and 100% maturity, the maximum shear force and ultimate shear strength were 11.85+0.63 N, 639.87+£39.70 kPa,
9.43+1.21N, 541.15+£66.34 kPa, 4.49+0.46 N, 265.04+33.82 kPa and 2.81+0.46 N, 191.00+55.89 kPa, respectively.
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Figure 1 Banana at 4 maturities (1) 60-70% (2) 80% (3) 90% (4) 100%
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Table 1 Physical properties of banana (Namwa cultivar)
Maturity
Physical properties
60-70% 80% 90% 100%

Weight (g) 67.92+6.75 56.98+3.51 44.61+2.27 44.40+2.44
Average diameter (mm) 34.80+0.70 32.90+1.10 31.85+1.10 30.20+0.75
Moisture (%wb) 59.24+0.67 61.82+0.80 66.41+0.61 69.53+1.04
Total soluble solids (%TSS) 12.20+0.91 19.00+0.63 22.50+0.81 29.10£0.70
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Table 2  Texture properties of banana (Namwa cultivar)

Blade 30° Blade 50°
Texture
Maturity
properties
60-70% 80% 90% 100% 60-70% 80% 90% 100%
Maximum shear 11.85 9.43 4.49 2.81 12.60 10.22 4.81 3.37
force + + + + + + +
(N) 0.63 1.21 0.46 0.46 1.59 0.73 0.43 0.45
Ultimate shear 639.87 541.15 265.04 191.00 808.41 630.94 303.09 200.98
strength + * + * + * +
(kPa) 39.70 66.34 33.82 55.89 84.20 96.42 30.35 24.90
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Table 3 Texture properties of banana (Namwa cultivar)

Blade 60° Blade 70°
Texture
) Maturity Maturity
properties
60-70% 80% 90% 100% 60-70% 80% 90% 100%
Maximum shear 14.04 11.02 4.83 3.42 14.46 11.38 5.70 3.52
force + + + + + + + +
(N) 1.13 1.05 0.79 0.39 1.96 0.62 0.49 0.53
Ultimate shear 839.11 692.67 314.87 224.70 907.00 695.66 349.71 308.91
strength + + + + + + + +
(kPa) 96.31 60.67 59.06 32.50 123.53 83.24 48.62 39.98
Ja150iua

Table 1 wudn AnesifuiannaduazilsdunsaiuszAuaugnun na1pe NAaeNANENLT 60-70% Azl

'
o

E ~ P 9 a o Ao H | a | v - & o X
ANNTUaENge HasanndtsAuiEuuansiliazasiinge wu Wslnnaiiu dsnalifiAndefidusiaonudum
wiandaauan s llazarainlunandosazilasuliiiluaisfaiunsnarataunlsl a9 neaduvsed winna A
= \ o X X = o o A - & o R
AuasanainTueeFuIANTY luniaaiundagaslpiauuauizeliunnaesuisnainnsaazaaunls
4991 T nuivanauATi U AARNTN  uAZAIN Table 2 AT 3 WA1TUINATUINIRIUGIGAUATAT
ANudenelunnn@eu azwiulidn ndaeNszduAINgnun 60-70% AzfiaqldusRaugegn LATaNUINANAY
paNAIALEanfaeiANgNUiRNEY  AuANIaINNaeNdANgnuiaT (ndaafs) asAdsznaudaulug e
uriamagazidunanaataulann uas diaasulonn Aalaonuuiausege luaueingasundndaiaaugnungs
(ndnagn) Awasulanfuesdlsznen vinlilileseuuasiin  TnaAynlun1s@eu 30 09A1 HANMNNzANse
nsaulunnANgnuivesands  MeilimazlAussdaugegauazatdudusslunisdautianign

aq1l
ndamdnssiumnugnul - 60-70%  Awmduilludsgiiflundaaany HAnANTANIN LN

q
a

Suldun dhuinuindu 67.92¢6.75 niu muﬁmzﬁumu@uﬁnmqmﬁ'ﬂ 34.80£0.70 NAAWAT  ANTURAN
59.24+0.67 % WAYAYINWINU 12.20:0.91 %  douRuaNtAiENng Ae Aiiledudia %ﬁmﬁﬂugﬂmmm,mﬁ@u
guanuarAANLdIussluNnReundon  ludialauyn 30 a9 HAamNIzasanIsReuluNANNgNLNITes
nangl Tmm‘lﬁm’qLL'NL%@uzg\izgmu,mmmLL%@LLN’lumiL%@uﬁ@ﬂ%m Aa ﬁsxﬁummzﬁmm 60-70, 80, 90 wax 100%
A1 11.85+0.63 Ay, 639.87+39.70 AlaUnama, 11.85:0.63 Tk, 639.87+39.70 flathamna, 9.43+1.21
P, 541.15+66.34 Nlatana, 4.49+0.46 Ha6U, 265.04+33.82 Alalnan1a way 2.81+0.46 Wik, 191.00455.89
Alathania puansu

ANUBLIAM

2919UAN  ANUIATANARTEAAIUNIT  ADLZATANARTERAINNTTH NuTInendeinaulagsanenastyLs 7
ATUAYUANTUNAMFUN9IM9UAAE

LaN&19219D4
naudEINNTINERAT 2547, [sruuanuladl. meﬁlm: http://www.agrimedia.agritech.doae.go.th/book/book-praeroob/fd050.pdf. (9
NOHNIAN 2557).
Weyanna Aanfias. 2534, ndogl. NNINLNRENBAIANARNT, NFUNWNNIUAT. 290 U,
ASAE Standard. 1998. Shear and three-point bending test of animal bone. The American Society of Agricultural Engineering, USA.
p. 472-476.



	อภิรมย์ ชูเมฆาP0F P, สถาพร วีระสุนทรP2P และ ดลหทัย ชูเมฆาP3P
	Apirom ChumekaP1P, Sathaporn VeerasoonthornP2 Pand Dolhathai ChumekaP3
	Abstract
	บทคัดย่อ
	คำนำ
	อุปกรณ์และวิธีการ
	Figure 1   Banana at 4 maturities (1) 60-70%  (2) 80%  (3) 90% (4) 100%
	ผล
	Table 1    Physical properties of banana (Namwa cultivar)
	Table 2    Texture properties of banana (Namwa cultivar)
	Table 3    Texture properties of banana (Namwa cultivar)
	วิจารณ์ผล
	สรุป
	คำขอบคุณ
	เอกสารอ้างอิง

