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Appropriate harvest date of Nam Wah banana on the production of reduced sugar

solar dried banana using ultrasonic technology
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Abstract
The ripening stage of bananas resulted in high sugar content in solar-dried bananas. Utilizing early-

harvested bananas as raw materials and applying ultrasonic technology for porous in plant tissue may be an
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approach in the development of reduced-sugar solar-dried banana products. This research aims to produce
reduced-sugar solar-dried bananas by comparing three banana harvest ages and applying ultrasonic treatment to
fresh bananas before drying at frequencies of 40, 80, 135, and 200 KHz for 30 or 60 seconds. It was determined that
bananas harvested at 110 days after flowering (DAF) were found to be suit for solar-dried banana production,
exhibiting a Brix/acid ratio of 787.87, total soluble solids (TSS) of 26.0°Brix, malic acid of 0.033%, reducing sugar of
136.05 mg/g, and non-reducing sugar of 27.30 mg/g, respectively. Samples subjected to 30 seconds of four
ultrasonic treatments showed reductions in the concentration of TSS, reducing sugar, and non-reducing sugar
ranging from 13.89% to 15.28%, 10.30% to 25.29%, and 27.47% to 46.96%, respectively. Furthermore, samples
performed with 60 seconds of ultrasonic treatment showed significantly greater decreases in reducing sugar
(19.69% to 30.32%) and non-reducing sugar (42.97% to 56.59%) compared to samples dried using the conventional
method. It was also found that subjecting fresh bananas to ultrasonic treatment before drying could reduce the

hardness of solar-dried bananas. These findings indicate the potential application of ultrasonic technology in the

production of reduced-sugar solar-dried bananas.

keywords: Nam Wah banana, solar dried banana, low sugar content, ultrasonic technology
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Figure 1 External (A, B, C and D) and internal appearances of Nam Wah banana (E) at different

harvesting times.

Table 1 Brix/acid ratio comparison of each Nam Wah banana group.

Nam Wah banana

parameters group 1 (N=300) group 2 (N=300) group 3 (N=300)
(110 days) (100 days) (90 days)
total soluble solids (TSS) (bBrix) 26.00+0.30° 22.00£0.40" 20.00+0.10°
malic acid content (%) 0.033+0.000° 0.037+0.001° 0.040+0.000°
Brix/acid ratio 787.87° 594.59" 500.00°

note: results are expressed as mean values + standard deviation.

different letters within the same row are significantly different (p<0.05).
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Table 3 Appearance of Nam Wah banana with untreated and treated ultrasonic conditions.

appearance of sample

ultrasonic condition

fresh banana

1. untreated ultrasonic and treated
ultrasonic at 40 KHz for 30 and

60 sec.

2. untreated ultrasonic and treated
ultrasonic at 80 KHz for 30 and

60 sec.

3. untreated ultrasonic and treated
ultrasonic at 135 KHz for 30 and

60 sec.

4. untreated ultrasonic and treated
ultrasonic at 200 KHz for 30 and

60 sec.

I I .
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solar dried banana

azangls UIRNAIAIT LATUIAIAUBUTAYT L1
ndnamnings lhazagludosianay 13.89-15.28,
10.30-25.59 WAz 27.47-46.96 mMNAAL A4 (Table 4)
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Fasay 15.28-16.67, 19.69-30.32 LAy 42.97-56.59
ANNANAL A4 (Table 4) WAZEINLINNF LB ART-
TRndunnaqssndan dewunlunnn Wuaanis
k% 1 = % & v o v U tﬂl
puLaNUnNAAAUTgAie Ineazyininasanng
TAiudAINBIINILA19anad lanisAN e
. 4 - NP T
2RINAEAMNNLARANTAYAUNAEENFIAATINY

o

mslisanmitindas i iuni & (Table 4-5)
3. msAnelAssasI9aaMATaINAEIN ALY
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ﬂf&”wmm’?‘im'mmmr‘fmﬁﬁm@@@nmnﬁmqﬁu
nanean tnanishiganslating (200 Nlaidsn
(KHz) 411 60 AU wasunldminsedn 6 44
T tuanlan) fundasmnfinameanszieuns
WULALAN AaandesqanssAtBidnarauLLY

A494N31A AINATNAALINUTIBRIA1W U D

o

F28819NA28AINAa 2 Faatine Nn1adTens 50
WAL 500 Win (NINAUIA TN LA ZAINAUIALAN
ANNAIAL) A (Figure 2) WUIF28E19NAL8AIN
N1BN1IN19aTANIANA0NANNTRYALNALAR
Tnenisligansnlating avdsngusuinaeadu
SR 4 a e s o
FUANIUI U NN e FaL IR UN R 8ANT
HAAMINNIZLAUNITHULANANTB9EUszNaUNIT
Funnazauinreaduleninnludenalingas
o y X 4 .
ANNNAITNAIUNIRUNINTUABUIINNINTZAN
o d o o oae L« ;
uaz il duiatans eI NYNUiLNINTY
=& o v v £ o/ ‘ig/ ] [~3
A Feeldusalunssnninay es9lsfinn
lunamaaesilldiadnuuuianzneg Ausaans
Aleaaduarpnuuds wilddanalfiinaauuda
ALANNHTU 941NN TUNL AN AN TS

y 4 Yo -
geenateAIngeauannislidansloiing

A4 (Table 4-5)

Table 4 Effect of ultrasonic treatment for 30 seconds at different frequency waves on desugaring

from fresh bananas.

conventional

ultrasonic technology (30 sec.)

parameters
method 40 KHz 80 KHz 135 KHz 200 KHz

TSS (Brix) 72.00+2.80 62.000.00°  62.00:0.00°  62.00+2.80°  61.00+1.40°
% reduction 13.89 13.89 13.89 15.28
reducing sugar (mg/100g) 147.72¢1.02°  132.50+8.10° 123.13+7.64° 11095:13.36"  110.36+14.18"
% reduction 10.30 16.65 24.89 25.29
non-reducing sugar (mg/100g) 29.87+5.11° 21.66+1.83° 18.26+3.57° 16.0921.59° 15.84+1.74°
% reduction 27.47 38.86 46.14 46.96
pH 4.74+0.15 4.79+0.08 4.80+0.01 4.76+0.11 4.86+0.15
hardness (g.force) 112.50¢5.51°  152.87+2.96° 148.96:6.19°  1447+11.08° 142.304.16°

note: results are expressed as mean values * standard deviation, determined in triplicate.

different letters within the same row are significantly different (0<0.05).



RMUTSB Acad. J. 12(1) : 34-51 (2024)

45

Table 5 Effect of ultrasonic treatment for 60 seconds at different frequency waves on desugaring

from fresh bananas.

conventional ultrasonic technology (60 sec.)
parameters
method 40 KHz 80 KHz 135 KHz 200 KHz
TSS (Brix) 72.00+2.80 61.00+1.40" 61.00+1.40°  61.00+1.40°  60.00£0.00°
% reduction 15.28 15.28 15.28 16.67

reducing sugar (mg/100g) 147.72+1.02°

% reduction

non-reducing sugar 29.87+5.11°
(mg/100g)

% reduction

pH 4.74+0.15

hardness (g.force) 112.5045.51°

118.64+13.59°
19.69
17.03£1.14°

42.97
4.71+0.07
143.19+28.50°

110.50£9.42°  108.33+7.54°

25.19 26.66
15.3242.18° 15.04+2.18°
48.72 49.66
4.85+0.07 4.88+0.12

139.54+22.46™  130.97+1.48°

102.93+0.10°
30.32

12.97+4.71°

56.59
4.77+0.10
129.30+13.57°

note: results were expressed as mean values * standard deviation, determined in triplicate.

different letters within the same row are significantly different (p<0.05).

g v o »
x 23.8mm 10.00 kV ETD SE

x 21.4mm|10.00kV ETD SE

8.29 mm

HEW
8.29 mm

Figure 2 Microstructure of solar dried banana: A) untreated ultrasonic and B) treated ultrasonic

obtained by SEM at 50 and 500 magnification.
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4. N1FATIAFAUAUAINLALANMNUABAA
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(KHz) 1411 60 3u% waatldminauasy 6 44
Tunrsluanlan nedewSouWaufusansng
¥ 1 1 o v a
299n19g U sznaunisnudn azlivinlfiianng
wWasulasesdn L' a uaz A’ (0>0.05) WANLFN
AN b, C uay AF Huwilinanag Anuileduda
1 U ‘ﬂl ] Y o a al
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£ Yo [~ 1 U Aﬂl a
una bln A Ao udegenIIndaem N NNARRN
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nsldeans laindazvinldnanannnlanang
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a
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NAEANHAMNYNULL (Wilen) NN Aesieeld
AL 1NN THINTY (9 P/2) AANAAL AT
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Tnen i Bunresudanazaels Usunnuinmia
aa & Aa o ' 1% o = 1y
FATIAzURUTAMT anase T ALAL LAzl TN
FIAN17AAANTBIANUIURAUNTEIIINA BATUATS
a a a P ~ = o
wazhUANEENIALanfn WatdTaunauiunng

£
v a o

NARANNNIZUIUNNTUULAILAN A9 (Table 6)

Table 6 Characteristics of solar dried bananas under different treatments.

solar dried banana

parameters
conventional method ultrasonic technology

L 41.88+0.13 41.71£0.32
a 13.17+0.08 13.39+0.23
b 26.06+0.08" 21.49+0.21"
c 27.21+0.21° 26.43+0.16"
h 66.20+0.03 65.93+0.01
AE 51.05+0.12 48.56+0.10
hardness (g.force) 112.50+5.51 129.30+13.57
moisture content (%) 16.30+0.81° 20.53+0.21°
a, 0.657+0.01" 0.684+0.007°
pH 4.95+0.01 4.77£0.10
TSS (°Brix) 67.00+0.00° 60.00£0.00°

reducing sugar (mg/100g)
non-reducing sugar (mg/100g)

total viable counts (log CFU/g)

147.72+1.02°
29.87+5.11°
2.23+0.03

102.5620.63"
14.80+0.24°
2.16+0.20
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Table 6 Characteristics of solar dried bananas under different treatments (continue).

solar dried banana

parameters

conventional method

ultrasonic technology

yeasts and molds (log CFU/Q)

lactic acid bacteria (log CFU/g)
Staphylococcus aureus (log CFU/g)

Salmonella sp.x (positive/negative)

Escherichia coli (MPN/g)

2.08+0.10 2.06+0.12
2.33+0.06 2.13+0.08
<10 <10
negative negative
<3 <3

note: results are expressed as mean values + standard deviation, determined in triplicate.

the different letters within a same row indicate significant difference (p<0.05).

<10 = undetectable in 25 g of sample at 10™ dilution by pour plate technique

<3 = undetectable in 25 g of sample by MPN technique

negative = undetectable by qualitative determination with enrichment medium

" Standard Criteria for Pathogenic Microorganisms in Foods in Notification of the Ministry of Public Health (No. 416)

B.E. 2563 (2020) Issued by virtue of the Food Act B.E. 2522 (1979) Re: Prescribing the Quality or Standard,

Principles, Conditions and Methods of Analysis for Pathogenic Microorganisms in Foods.
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