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Reusing of Sucrose Solution in Osmotic Dehydration of Pineapple
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Abstract

Reusing of sucrose solution in osmotic dehydration process before drying of pineapple was
studied. Pineapples (Ananas comosus Merr. cv. Nang Lae) were cut into fan shape of thickness of 0.5
cm, then soaked in 50 “Brix sucrose solution for 90 minutes. The ratio between fruit and osmotic solution
was 1 : 1. The osmotic solution was reused 10 cycles. Each cycle the sucrose concentration was
adjusted to be constant. The osmo-dehydrated pineapples were dried continuously at 60°C for 9 hours.
The results showed that % vyield, water activity (a ), % moisture content, and % sucrose content of ten-
cycle of osmo-dehydrated pineapples were 18.19, 0.56, 16.27, and 68.36 respectively. The browning
index showed by L* and b* values decreased while a* increased. The colour measurement was related
to sensory evaluation. In practical, the sucrose solution could be reuse within 10 cycles, and the dried
pineapple was conformed to the Thai Industrial Standard of dried fruits (T1S. 919-1979).

Key words : Osmotic Dehydration, Sucrose solution, Pineapple
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Table 1 Total soluble solid (TSS) changes of pineapple pieces during osmotic dehydration with 50 °Brix

sucrose solution

Time TSS (°Brix)
(minutes) of pineapple pieces

0 12758+ 0.10
15 16.68 b + 0.21
30 20.76 ¢ + 0.45
45 28.12d+£0.32
60 34.71e+0.29
75 36.88 f + 0.37
90 3412 g +0.32
120 34.65g+0.16
150 34.28 g +0.32

- Values are the mean * standard deviation (n=3)

AN Table 1 AuduLzspiinumswiuiihut e suliasaatnEvamuaGuiu 12.75 + 010
*brix Lﬁ@ﬁﬁ'l,ﬂmums@ﬂmiuﬁﬂﬁiﬂmﬁummmﬁﬁmﬁﬁ@ﬂniﬂLLazﬁmidﬁﬂﬁwmaLLwéﬁwzﬁuﬁuﬂmmuﬁ
innaesudafiazarirldfmuafindussnemaialutod 60 unfiusn wdsaniuBunneewidiazans
TnldemanGunsfisaunen 90 uiifudull FeiRarsmnann BunnmesdfiazanesTldfoae e 90
Wit lluansineanniaan 105 Wi Fednundldtatiar 4.42 uarlifudetas 5 fetudanannlddn niseealy
Bndtlaiasiuiudulzanfisnnzildndaunadausinn 90 uifl Tneiiunmaesuiefiazaadiimuaiads
qavine e 34.12 + 0.02 °brix uaz@NsAzATBRAANANNAN NN UARaIMRE 30.63 + 0.41 Drix

mreuwaduLlzsndiinunswiausaetnuasaealuAnalanstugsansazaatnmaninud gy
50 brix fuiaan 90 Wit Tnentseuuiedurlzsefigningd 60 asAaFuadandauanauetwsiaiies 10
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FAnAnnsETeeTuR UL sadntiAnfeeay 85 62+ 0.32 iatinllinuniseaaluing lamsfuanungm
fndmneeniluasdruduGuiunaveuuisradudulssnanauniedonns 7112+ 0.56 ansusinlyl
suwiianiauguni 60 avA LA LT ANTLTE T3 AR IMNANB L WILAL AT AL LG
ARAALALIAN 9 Flie TaeRANTINAINAYNTY ) 1an 9 Falie lluAnFngaINan 10 9l Fednundld
Souaz 0.99 wazliifiufanay 5 Aufudnanldan msauLLﬁq%uﬁuﬂmm‘?imwzﬁl,%’ﬁéau@a%qLwimm 9
dalag ‘Emﬂﬁmm‘%uqmﬁﬂﬂmgﬂwhﬁu%'am: 14.19 £ 0.32

2. MmeuyuRaudsazagaaslufnlunsadndulssaa UL

nstihduilzsafitinuniseealudndlamsdudaanisuiouasazaretinnadn uFeuidioy
AN NERRUSTR AL A FesazuanAn Bunutinaars Sanasnanatu unzFerazBunnainnaginsalduad
Table 3



ANTANTINEATNIZAANNAN 105

Table 2 Moisture content changes of osmo-dehydrated pineapples during hot air drying at 60 °C

Time (hours) Moisture content (% wet basis)

0 71.12a+0.56

—

65.88 b + 0,34
57.63 ¢ +0.10
50.41 d + 0.49
43.22¢ +0.23
35.05 f + 0.26
28.44 g £ 0.77
24.63 h + 0.69
18.621 £ 0.46

© 0O ~N o o A~ W N

14.19)+£0.32
10 14.05 + 0.61

- Values are the mean * standard deviation (n=3)

Table 3 Yield, water activity, moisture content, and sucrose content of osmo-dehydrated pineapples from

each time of soaking in reused sucrose solution for 10 times

Cycles Water activity Moisture content Sucrose

Yield (%) (aw) ( % wet basis) content (%)
2125a+0.14 0.56 a +0.02 15332+ 0.12 71.56a+0.12

20.24b +0.89 0.57a+0.01 1548 a+0.89 70.70b +0.13

2 19.35b +0.32 0.56 a £ 0.00 1416 a+0.32 71.98a£0.15
3 1859 ¢ +0.40 0.57a+0.00 1570 2+ 0.53 65.58d £0.17
4 21.34a+0.01 0.58 a £ 0.01 1552 a+0.02 68.28 ¢ £ 0.09
5 19.87 b £0.63 0.55b +0.00 14.21b £ 0.61 67.68 ¢ + 0.00
6 18.76 ¢ £ 0.79 0.54b x0.01 15242+ 0.80 68.15¢c+0.15
7 2011 b+0.35 0.53 b +0.01 14.36 b £0.35 65.49d + 0.00
8 1846 c +0.28 0.54b+0.02 1578 a+0.28 67.51 ¢ £0.00
9 20.02b+0.84 0.54b +0.02 14.16 b+ 0.90 69.68 ¢ £+ 0.00
10 18.19¢ +0.39 0.56 a£0.02 1527 a+0.39 68.36 ¢ £ 0.00

- Values are the mean + standard deviation (n=3)
- 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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47N Table 3 WUdNSREazHARAR LFuNnLNFass mm’%uua”ﬁmmﬁﬁmm‘[mm‘l,mwiavmum?ﬁﬁ
gnsazantimau [ IR An AT Funauindass A 0.75 ﬂdLﬂuiﬂmﬁuuﬁmiﬁﬁumamnmm
TN BaauslRiude (unm.136/2546) ufaﬂmnuuﬂ?mmmqmuimmmsmuamnmmammum?u faq ualdl
Wi (Un1919-2532) Asluiiuiasay 18 LLmuﬁmmmmaﬁg‘im@imu@ﬂﬂma@ﬂm 65 1841

Adrasdudzanenaluinilainsduneuauuiaugnesmaan L*, a*, b*, Hue angle WAz Chroma value
AdUARS U Table 4

Table 4 Changes in colour of osmo-dehydrated pineapple which was soaked in 10 cycles of reused

sucrose solution and dried at 60 °C

Cycles L* a* b* Hue angle Chroma value
0 60.902+033 106a+049 27.07a+0.12 8872a+027 2923a+0.12
1 61.40a+033 107a+£019 2827a+034 8742a+067 29.35a+0.52
2 51656 b+048 1.06a+015 27.63a+044 8663a+0.83 3053a+042
3 4880c+081 109a+036 2473b2013 83.05b+056 2512b+0.26
4 4767d+025 148b+0.12 2278c+0.05 84.81b+083 2233c+0.49
5 4715d+096 153b+063 1983d+060 8395c+026 2196c=0.23
6 4761d+036 3.00c+027 19.67dx0.97 8340d+0.19 2196c+0.32
7 47.86d+0.18 371d+092 1975d+0.45 8154e+0.78 20.31c=+0.22
8 4752d+062 442d+006 1947dx044 80.57e+0.18 2043c+0.26
9 4565e+0.77 444d+0.33 1887e+045 7923f+0.31 20.34c+0.87
10 4514e+012 456d+0.23 1942e+0.27 78.86f+0.20 21.75¢c £ 0.06

- Values are the mean + standard deviation (n=3)
- Mean values followed by different script in the same column differs significantly by Duncan’s New Multiple Range Test (p<

0.05)

ann Table 4 A7 L* flusnasnugdnstesdulesnatudia i b umfinanedivdes A1and (Hue)
WazAn Chroma  fludnfiuannauanlaredied  funliuanas lwaneid o uansanuiludunses
mﬂmmnﬁuﬁLLmTﬁuL'W'u'%w,ﬁ'@éﬁuqumﬂ%’mmxmﬂﬂ@aiuﬁn%ﬁmn?ﬁu N3AN®IT89  Gracia-Martinez
et al. (2002) AWLA A1 L*, b*, Hue angle WAz Chroma value 18T URATIAN ARG INNE U200 4 TLAN
Tuandian a* fisduilemnantadovdnAesimstnamseninglunai WHun uouinila aeelsiad uaziwi
Lm‘lliﬁumn%uﬁ‘f’iLﬁl’ﬁémia:mﬂﬁﬁma AMNMANS Gracia-Martinez et al. (2002) NIIUNFIBNTITRNBEANAIN
%umaiﬁl,ﬂummmﬁ'ﬁﬁlﬁmmvmaﬁﬁma‘?i'l%’tﬁwaiﬁﬁﬁﬁu%u nslreaniseasluAnTuduanfituAeni
senden ludulyn 1w Waﬁqu@m (flavonoids) muﬁmam‘lmu,wsfafaﬂmnum‘luimawmi@@miuﬁmmimmi
muuavuau@ﬁnummvmmﬁma Luﬂmmmvawmnmram‘lwuuvmwm‘lm@unm”l,ﬂ Fununanluaes
ARumnIuansazateaaluAntIRRaN mumuﬁuﬂwmmmiumﬂLme“Lﬂ@umemqmﬂuﬁmaﬂmmm
(A1 b* ARAY) L‘wmmmﬁmqmmﬂm “ninennseeaTuEs :INTSRINdTLUALLY IR A AL ANELNANGT AN
(@nsdau 11 Tmﬂm‘wuﬂ fnreliAansuaenulasdesnaninaiminunisaaaludndustesniuiade
789 uenanituszinamseuuiedaeanfaudulzrteiivinnna 79AmY NIReziiu anafamsanuuas
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& A

nefall 1w madaUfiden Mailard  nseandinduressiadngdiaecigruu)iige iudi (Saivi and
Rajput, 1995)
3. pMsnagaundszandudarasdulzsneasluindlanstuauumia
HaNPAALNTTaMANLAsTAUA TN uReeed Ul vsneaaTufind laimsdue it 1REnng
Tazuwuusziuaudnsug 5 s2iu lenannmaaasss Table s

Table 5 Colour score from sensory evaluation of osmo-dehydrated pineapple which was soaked in 10

cycles of reused sucrose solution and dried at 60 °c

Cycles Colour scores (points)

0 1.57a+ 047
1 1.75a+0.57
1.69a+0.59
3.28b +0.58
341b+0.53
3.53b +£0.67
394b+0.25
4.00b +0.10
4.21¢c+0.33
4.56c+0.28
494d+0.25

© 0 N O g b~ W N

-
o

- Values are the mean # standard deviation (n=30)
- 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 6 Product quality score of osmo-dehydrated pineapple which was soaked in 10 cycles of reused

sucrose solution and dried at 60 °C

Cycles Appearance scores Flavour scores Colour scores
0 4.78a+0.34 4.71a+0.20 4.92a+0.02
1 471a+0.74 475a*0.14 490a+0.10
2 4.89a+0.02 469a+0.12 4.96 a +0.56
3 4.78a+0.55 4.58a+0.08 4.86a+0.42
4 4.612+0.60 441b+0.32 443b+0.13
5 450a+0.76 453b+0.19 4.38b +0.02
6 4.34a+0.11 444 b +0.88 4.02¢c +0.09
7 4.002+0.18 3.00b+0.40 3.40c +0.58
8 3.21b+0.05 3.21¢c+0.85 3.21¢c +0.38
9 3.26 b +0.98 256 ¢ +0.23 3.16¢c £0.76
10 3.24b+0.73 244d+024 294c+0.92

- Values are the mean + standard deviation (n=30)
- Mean values followed by different script in the same column differs significantly

by Duncan’s New Multiple Range Test (p< 0.05)

Tudnd swiugundiudiinnlinsnamasiuauseuaesansazaisasaluiinfmudeunniu
Tnenisldnnsazanelu 3 seuusnannInTesEARfuseLIR e g wliszsUFunn WenRuufeufuszi
m’mu’ﬁmmauﬁmﬁwﬁwudqﬁmﬁm@mm’q’mﬁuimmmmwmmNamﬁmﬁamuiﬂm fupnudurasdann
mﬁmé’mm?@ﬁw&ﬁu’%umn Table 4 (A1 a* qumﬂw) wasnIsnAgaulseamdneaann Table 5 (AN
umumwwnumwumﬂw) muﬂmmwmuﬁﬁsmummmm@umwuumﬂummvmammmwuma‘@u
f10

4. MFIATITARUANNNAUFAUNSE

HaNTAAI AT LAY Tte s R LU raneuutie Whun sruarEas dnuausauvadomme
Escherichia coli, Staphylococcus aureus, Salmonella spp. WAy Clostridium perfringens wuindulzsad
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