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Optimal high-pressure processing for ready-to-eat banana jelly enriched with dietary fiber
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Abstract
In Thailand, the accumulation of degraded-overripe bananas resulting from the drying process remains a

substantial challenge for banana processors. Utilizing these by-products to create jelly with enhanced nutritional
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content and dietary fiber, via a non-thermal sterilization technique, presents a promising solution for value added.
Consequently, this study was designed to refine the process of producing banana jelly enriched with dietary
supplements through High-Pressure Processing (HPP) and to examine the quality alterations during a three-month
storage at 4°C. The findings indicated that the most effective HPP condition for cold sterilization was at 600 MPa and
45°C using water as the pressure medium for 10 minutes. This condition successfully reduced the microbial load of
Escherichia coli K12 ATCC 47076 and Listeria innocua DMST 9011 by more than 5 log CFUs, specifically to 5.78 and
6.72 log CFU/g, respectively. Additionally, at 35°C for 15 minutes condition also effectively decreased E. coli K12 and
L. innocua counts by 5.66 and 6.34 log CFU/g, respectively. Over the three months of storage at 4°C, the jelly's color

(Delta E: AE) experienced only minor variations between 0 and 0.64 (consumers cannot distinguish color changes),

with no detectable microbial growth, including total viable counts, yeast, and mold.

Keywords: high pressure processing, cultivated banana, jelly, dietary fiber, polydextrose
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Table 1 General characteristics of banana jelly supplemented with dietary fiber.

parameters
sample
pH TSS (°Brix)  syneresis (%) hardness (N)  consistency (%)
banana jelly supplemented with 3.80£0.05 12.00£0.00 3.08+0.02 36.23+0.05 30.03+0.06

dietary fiber

note: results were expressed as mean values * standard deviation.

Table 2 Pasteurization of banana jelly supplemented with dietary fiber under high-pressure processing

conditions (400-600 MPa).

pressure pasteurization come-up-time processed time pressure medium
condition
(MPa) time (sec) (sec) (sec) temp. (°C)

1 400 300 47 383 29
2 400 600 61 683 29
3 500 300 51 390 30
4 500 600 64 686 30
5 600 300 56 400 31
6 600 600 72 710 31
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Table 3 Survival and log reduction of artificially inoculated E. coli K12 in banana jelly supplemented

with dietary fiber under various high-pressure processing conditions.

initial load survival after HPP treatment (log CFU/g) log reduction
pressure (MPa)

(log CFU/g) 300 sec 600 sec 300 sec 600 sec
400 8.05+0.07 4.87+0.02 4.82°+0.00 3.181+0.04 3.24°+0.08
500 8.05+0.07 4.76x0.01 4.72°+0.00 3.30+£0.06 3.33°40.07
600 8.05+0.07 4.55+0.03 4.29°+0.05 3.51+0.06 3.78°+0.05

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

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

Table 4 Survival and log reduction of artificially inoculated L. innocua in banana jelly supplemented

with dietary fiber under various high-pressure processing conditions.

initial load survival after HPP treatment (log CFU/g) log reduction
pressure (MPa)

(log CFU/g) 300 sec 600 sec 300 sec 600 sec
400 8.14+0.01 3.49°0.03 3.39°+0.01 4.46°+0.04 4.75°+0.00
500 8.14+0.01 3.17°°+0.03 3.07°°+0.07 4.97"°+0.04 5.07°°+0.06
600 8.140.01 2.87°£0.08 2.74°0.06 5.27°£0.08 5.40°+0.05

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

different letters within the same column are significantly different (p<0.05).
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A ) g A ae
Wapa luan et dulunisanmeq auriae]
3 2 anening acldmisnasiinlduazaeuian

NARADI W TN s UauNN W gLae lad sinenngld

ANAUEY weifaadusasdneiamnludauaes
OUMNHAINANAEIIUAMNAU (11) WazIzazing

N131FAITNAUNAZEIN1TDARLTD E. coli K12

uaz L. innocua & Wi lANNnINna 5 log CFUs Tag

'
a

THinngaumni 35 uay 45 asAiaiTaa Wusanan
A9NIUAINAU (pressure medium) lT3zaziaan
Tudag 600-1,800 3uNH AANA1FL (Table 5) e
o A ~ A 4 a %
Aaldanan1nsnansaandenelsania 2 aiia 16
a | o P F e
wnfgn tnsatrsieadesaunsnanimals 5 log
reduction ANLNRITIR U waza LA RNAR T
Iildnszuaunisniaaa ladananisldaaiusigs
(Food and Drug Administration, 2019) watinng
W HNR YN pressure medium WATITETLIAT
N7 IHANAY azd NN IEANBN N lNNg
YINAe e AuYaE lWNNAU (Erkmen, & Bozoglu,

2016; Chang, Wu, Chen, Huang, & Wang, 2017)

Table 5 High-pressure processing conditions (600 MPa) for pasteurizing banana jelly supplemented

with dietary fiber using various medium temperatures.

pressure pasteurization come-up-time processed time pressure medium
condition
(MPa) time (sec) (sec) (sec) temp. (°C)

1 600 600 51 11.50 35
2 600 900 66 16.73 35
3 600 1,200 60 21.60 35
4 600 1,500 67 26.48 35
5 600 1,800 66 31.47 35
6 600 600 58 11.62 40
7 600 900 64 16.70 40
8 600 1,200 59 21.58 40
9 600 1,500 60 26.37 40
10 600 1,800 65 31.45 40
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mﬁ%ﬂfﬁﬁﬂqmmﬁ 45 R3ANIALTYE AZAIN1TD
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35 agATIalied TaanwudnlAn log reduction
LﬁIN%HLﬂu 5.78,6.15, 6.46, 6.69 AT 6.58 Lfi’ﬂ
finszeiziaanislsiAnuduuL 600, 900, 1,200,
1,500 A 1,800 307 MNAAL Ad (Figure 1)
douwlunsdlaeaie L. innocua iz i
AYTNAY 600 LHNNZNIAANA LUANIIZTD
qmgiiuszszaznansldaaduRaa i
asfiler@vanmlunisaniFunnude L. innocua
fanande E. coli K12 Tnansdhinfigaimgd 35
aeATaldua sraziianisliAnNAuLIL 600,
900, 1,200, 1,500 WAZ 1,800 W7 WUI1A log
reduction 484 L. innocua Az AANLYINAY 5.86,
6.34, 6.39, 7.23 WaT 8.27 AMNANAL uaZIdaLAN
228 2LIAINTT A NAUUIYL 1,800 FUT A
A1NATVNANELTe L. innocua léRanLA (8.05

log CFU/g) lsinuimasanatansendinlusiaetng

Tunued unniinguugaasini e 1un
NN 45 peAaaLias azdanaliAn log
reduction NI 6.72,8.27,8.27, 8.27 WA
8.27 muNATAU Tnauadn1s A uALLIL 600
AT aznulTunnsefisenddniies 1.56 log
CFU/g WASWLANNNIINIZEZaINIT A INAY
1114 900, 1,200, 1,500 LA 1,800 U7 AzA1NNI0
. Y e wal X

Mangidandinanalanavum tnalunuide
L. innocua NsnTRm lWsaeeng A9 (Figure 2) A9l
annsfimnnzanaeansldausugelunisugn

tﬂl £ a = £ [

waandaaaInloainig Ae nnsldaanAugs
600 INNTN1AAIA NGUNYH 45 89ALTALTE A

14114 600 117

3. n1sAnIn1sidaauulainua N
LEIRANARIEANIANANLAINLERIUITTLUINNNG
(=3 a
LUSNEN
NANTANEINLI G AN UTTLEAA
£ v d‘ a dl 1 £
NRENFANANLEINIEDIMNT NeENUNTELIUNNT LT
AYTNAUEY 600 LUNNEWIAAIE NRUNYT 45
P a oA & o ~
BIANLTALTEA 1411 600 U LRBLALSNEID
QU 4 a9ANTATIE ARDATLEZIIAINNILAL
o o = v 1 al
FE 1111 90 1 Huualdinaessnd (L, a*, b*, C*
1 '3 aaa a =1 dl
LAY h) ANDBLABTLANAIR UFNIuaaandeR
azaneinle wazeAfaTAen luausnen AE An
o 901 = v AI ; [~3 v LU
nNshenFareIt Auualuindwanties wisn

o

ANHLINTBIAA LATAIHAIFIUBILAAH W0 1N

N P
anad uarlinuiTaqAunIHiIuNA uaziTatias
LAZIN AABATTEZLIAINITALFN®IUIY 90 T

A4 (Figure 3(A-))



RMUTSB Acad. J. 12(1) : 16-33 (2024) 25

Escherichia coli K12 ATCC 47076
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Figure 1 Log reduction of artificially inoculated E. coli K12 ATCC 47076 in banana jelly supplemented
with dietary fiber through high-pressure processing at 35 and 45°C.

Listeria innocua DMST 9011
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Figure 2 Log reduction of artificially inoculated L. innocua DMST 9011 in banana jelly supplemented

with dietary fiber through high-pressure processing at 35 and 45°C.
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Figure 3 Quality changes in banana jelly supplemented with dietary fiber (600 MPa/45°C pressure

medium/10 min) during 3 months of storage at 4° C: (A) color value, (B) AE value, (C) a, value, (D)

syneresis, (E) TSS, (F) pH, (G) hardness, (H) consistency and (1) total count and yeasts and molds.
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