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Application of Osmotic Dehydration Technology on Pineapple Jam and Marmalade

Processing
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Abstract

Application of osmotic dehydration technology on pineapple jam and marmalade processing was
studied. Pineapples were cut into 0.5 cm cubes whereas oranges were peeled and cut along their shape.
Then they were soaked in 65 °Brix sucrose solution for 60 minutes and 90 minutes, respectively. Jam and
marmalade processing were compared between commercial available products and formulated jams
(traditional and osmotic dehydrated jams). The results showed that the chemical quality i.e. total soluble
solid, pH, moisture content, and total titratable acidity of osmotic dehydrated jams and osmotic
dehydrated marmalades were similar to commercial available jams and marmalades, but sucrose content
of formulated jams were higher than commercial types. Osmotic dehydration could preserve vitamin C
content, free radical scavenging activity, and colour of products which were better than the traditional jam
and marmalade processing, and their sensory characteristics were not different from commercial
products. Lastly, microbiological analysis of all samples confronted jam and marmalade standard and

regulations.
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Table 1 Total soluble solid (TSS) changes in pineapple and orange pieces during osmotic dehydration

with 65 °Brix sucrose solution
Time (minutes) TSS (°Brix) TSS (°Brix)

of pineapple pieces of oranges pieces

0 10.63 a + 0.56 4.85a+0.10
15 15.16 b £ 0.41 586 b=+0.12
30 2534 c 045 7.92c+0.54
45 34.78 d + 0.26 9.16d+0.28
60 38.85e +0.07 10.55e +0.23
75 38.72 e+ 0.11 11.451+0.37
90 38.88e +0.24 11.35g+0.16
106 38.80e+0.18 11.33 g +0.08
120 38.84e +0.16 11.40g+0.16

- Values are the mean * standard deviation (n=4)
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Table 2 Components and measured physic-chemical properties (mean + standard deviation, four

replications) of commercial available and formulated pineapple jams1

Sample °Brix pH Moisture content Acidity Sucrose content
(g water (g citric acid (g sucrose
/100 g sample) /100 g sample) /100 g sample)
TPJ 65.33 £ 0.03 2.90c +0.02 26.67 +0.38 0.68 b +0.02 3250 b +0.75
ODPJ 65.48 + 0.02 2.81d+0.01 26.52 +0.78 0.85a+0.02 36.03a+0.44
CTPJ(1) 65.51 + 0.03 3.25a+0.01 26.49+0.76 0.40c+0.04 24.45d +0.67
CTPJ(2) 65.52 + 0.01 2.95 b+ 0.01 26.48 £ 0.95 0.72b +0.04 29.29 ¢ +0.92

-'TPJ, traditional pineapple jam; ODPJ, osmotic dehydrated pineapple jam; CTPJ(1) commercial traditional pineapple jam(1);
CTPJ(2) commercial traditional pineapple jam(2)
*Mean values followed by different script in the same column differs significantly by Duncan’s New Multiple Range Test
(p=<0.05)

annmmaasutndLzsausgREnnsuRming uagiidszgndldnsenalufndlamsdunudn 1y
NARAR (% yield) UszuinuFauay 80 Lﬁ@ﬁmsmﬁ@mmwmqﬁmmﬁ‘n'mLmuﬁuﬂ:imvm‘nﬁmmn Table 2
widh S Funure s aneninldianualutog 65.33-65.52 uazen pH Tutne 2.81-3.25 WauRuuifey
lﬁ‘u’lmﬂ']’m%uﬁlﬂqLLFJNVJﬂﬁ'JﬂEi’]ﬂ:JLLmnﬁﬁdﬁuﬂﬂﬂQﬁﬁﬂﬁﬁﬁm (p>0.05) ﬁuqmn?mv?quum'lugﬂnmim?nﬁ
ANl99 0.40-0.85 nFuNsATsTNGD 100 NFNFIRE 1N 'Lumm:*?iﬂ?mmﬁﬁmagimmmLLﬂuﬁuﬂz?mﬁN?meﬂ
Bnsdnng uasAtsegnalinseaalumnalamasduninnduandulzanlunianisdn

2.2 mMauBeudeuAmiadizeenfnes Wi Funsesdeiiazareinldiumn CBrix) #1 pH
Banmpn i Bnainsaiaaaues thaagiasa Wuesa Table

Table 3 Components and measured physic-chemical properties (mean + standard deviation, four

! . £ : 4
replications) of commercial available and formulated marmalades

Sample °Brix pH Moisture content Acidity Sucrose content
(g water (g citric acid (g sucrose
/100 g sample) /100 g sample) /100 g sample)
™ 66.51 ¢+ 0.03 3.28 a + 0.01 3149 b +0.46 0.36 b +0.03 41.56a +0.68
ODM 65.55d +0.02 3.02¢c+£0.02 34.45a+0.10 0.66 a £ 0.02 41.59a+0.71
cT™M(1) 69.54 a £ 0.03 3.25b +0.01 22.46d +0.69 0.40b +£0.04 33.18b +£0.13
CTM(2) 66.98 b + 0.02 298d+0.02 2502c+ b.34 0.67 a £ 0.00 26.23 ¢ +0.67

'TM, traditional marmalade; ODM, osmotic dehydrated marmalade; CTM(1) commercial traditional marmalade (1);CTM(2)
commercial traditional marmalade(2)

*Mean values followed by different script in the same column differs significantly by Duncan’s New Multiple Range Test
(p<0.05)
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2.3 MmanfFauieuBnadaiviussAanssunisfueyyadasy 10878 DPPH-radical scavenging
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Table 4 Vitamin C content and antioxidant activity (mean + standard deviation, four replications) of

= 2 . ) -
commercial available and formulated pineapple jams

Sample Vitamin C content g/100 g sample DPPH-radical scavenging activity (%)
TRJ 7.18 ¢ +0.02 15.07¢c+0.15
ODPJ 13.53 b £ 0.01 2040b +0.26
CTPJ(1) 26.72a+0.02 2523a+0.21
CTPJ(2) 7.11d +0.00 14.53d + 0.38

1TPJ, traditional pineapple jam; ODPJ, osmotic dehydrated pineapple jam; CTPJ(1) commercial traditional pineapple jam{1);
CTPJ(2) commercial traditional pineapple jam(2)

*Mean values followed by different script in the same column differs significantly by Duncan’s New Multiple Range Test
(p=0.05)

Table 5 Vitamin C content and antioxidant activity (mean + standard deviation, four replications) of

3 . 1
commercial available and formulated marmalades

Sample Vitamin C content g/100 g sample DPPH-radical scavenging activity (%)
™ 7.01d+0.02 14.53d +0.12
ODM 8.52b+0.03 17.93b +0.15
CT™M(1) 33.40a +0.02 ‘ 27.55a+0.64
CTM(2) 7.52c+0.01 16.10c £ 0.17

1TM, traditional marmalade; ODM, osmotic dehydrated marmalade; CTM(1) commercial traditional marmalade (1); CTM(2)
commercial traditional marmalade(2)

* Mean values followed by different script in the same column differs significantly by Duncan's New Multiple Range Test
(p<0.05)
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2.3 MafFauifieusnd n1sufFaumaudn® L*, a* b*, Hue Laz Chroma lAN@#d Table 6 Lag table 7

Table 6 Colour parameters (mean + standard deviation, four replications) of commercial available and

formulated pineapple jams1

Samples LYy a* b* Chroma value Hue angle
TPJ 17.35b £0.12 0.06 £ 0.34 062b+0.27 060 bx0.32 86.15¢c+4.89
ODPJ 19.16 b £ 0.05 0.03+0.05 4.04a+0.65 405 ax064 9007b+0.28
CTPJ(1) 2546 a £ 0.27 0.02 £ 0.08 0.34b +0.19 027b+0.17 93.27a+0.05
CTPJ(2) 13.93¢c +1.03 0.02+0.14 0.02b=+0.83 0.64b+0.31 81.96d +0.66

\ TPJ, traditional pineapple jam; ODPJ, osmotic dehydrated pineapple jam; CTPJ(1) commercial traditional pineapple
jam(1); CTPJ(2) commercial traditional pineappte jam(2)

? Mean values followed by different script in the same column differs significantly by Duncan’s New Multiple Range Test
(0= 0.05)

Table 7 Colour parameters (mean * standard deviation, four replications) of commercial available and

1
formulated marmalades

Samples L* a* b* Chroma value Hue angle
™ 2231 b+ 0.57 -0.36 b £ 0.08 7.200b+0.97 7.21b £ 0.97 93.26a£0.82
ODM 23.66 a,b +0.66 -0.09 b +0.05 13.21ax0.66 13.21a+066 9042ab+0.27
CTM(1) 2434a+0.62 -0.02b+0.35 2.31¢+0.91 233d+091 93.75a+4.48
CTM(2) 18.47 ¢ £ 0.81 0.81a+0.59 432c+0.11 456 ¢+ 0.19 78.04 b £10.33

'TM, traditional marmalade; ODM, osmotic dehydrated marmalade; CTM(1) commercial traditional marmalade (1); CTM(2)
commercial traditional marmalade(2)

*Mean values followed by different script in the same column differs significantly by Duncan’s New Multiple Range Test
(p<0.05)
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Table 8 Sensory scores of commercial available and formulated marmalades

Samples Colour Spread ability Flavour Sweetness Thickeness

of Orange Peel

™ 1.70¢c £0.13 2.15+£1.09 2.25£1.02 2.05b +1.00 230a,bx1.08
ODM 245b+0.83 2.80 £0.15 2.35+£1.27 253ab+136 260ab=x1.19
CTM(1) 3.30a +0.80 2.90 £0.21 3.05+0.83 3.00a £0.86 3.05ax 094
CTM(2) 255b+1.15 2.20+1.19 2.38 +1.23 2.55a,b£1.00 2.05b+1.10

1TM, traditional marmalade; ODM, osmotic dehydrated marmalade; CTM(1) commercial traditional marmalade (1); CTM(2)
commercial traditional marmalade(2) '

? Mean values followed by different script in the same column differs significantly by Duncan’s New Multiple Range Test
(p<0.05)

2. MFIATIZRAUMANNATUIAUNTE

NMSATTVAINIM AR UYE TR U N U TN A bHNANNTIA s LI U NLAZIN SHLan
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