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Abstract

Jambolan juice has high water content which limits the storage duration and increases the transportation
cost. Response surface methodology (RSM) was used to investigate the effect of the two vacuum evaporating
parameters namely temperature and time on the physicochemical properties of concentrated jambolan
(Syzygium cumini (L.) Skeels) juice. The quality of concentrated jambolan juice was assessed by determining
pH, total soluble solids, viscosity, Hunter L* a* b* values and hedonic test. The responses as function
of independent variables studied were fitted to the second-order polynomial equations. The results
indicated that both temperature and time of evaporation significantly (p<0.05) affected the overall quality
and acceptability of final product. The pH decreased when evaporating temperature was increased. Total
soluble solids and viscosity considerably (p<0.05) increased with increasing evaporating temperature.
Hunter L* value is influenced by temperature while evaporating time affected the Hunter a* and b*
value of concentrated jambolan juice. The optimum vacuum evaporating process performed at 83.58 °C
temperature for 50 minutes time was recommended to provide concentrated jambolan juice with optimum
quality. For validation of the models, the experimental values were compared with predicted values
to check the adequacy of the models. The experimental values were found to be in agreement with
those predicted, thus indicating suitability of the models employed using response surface methodology
(RSM) for optimizing the physicochemical properties and sensory qualities of the concentrated jambolan

juice product.

Keywords: Concentrated Juice, Jambolan Juice, Vacuum Evaporation, Response Surface Methodology,

Temperature, Time
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Independent Variables Response Variables

Run Temperature | Time |Blocks | Viscosity Hunter Lab Sensory analysis

ne- (°Q) (min) PH | "Brix (Pa.s) L* | a* | b* | Color |Appearance|Consistency|Flavor | Acceptability
1 +1 +1 1 2.03(78.83|0.012843 [21.31| 1.59 | 1.13 | 5.4 5.03 4.97 447 5.17
2 +1 -1 1 241 |31.66 | 0.0109 [21.38(0.22 | 0.34 | 553 5 4.5 4.2 4.93
3 -1 +1 1 2.71|16.26 | 0.0055 |20.93|0.78 | 0.5 | 4.27 a.17 383 383 4.13
4 -1 -1 1 262 134 | 0.0057 |21.4]0.59(0.34| 4.17 3.87 3.73 3.9 3.8
5 +2 0 2 2.09 | 84.33 | 0.02518 |21.72| 2.16 | 2.12 | 54 397 3.87 3.9 a1
6 -2 0 2 2.63| 132 | 0.0061 |21.44|0.65|0.47 | 3.77 4.04 3.7 3.67 3.97
7 0 +2 2 2.38 1 40.06 | 0.023333 | 19.8 | 0.37 [ 0.36 | 5.6 493 5.07 4.03 a.T7
8 0 -2 2 267 | 144 | 0.0057 |21.52|0.82|0.42 | 4.13 4.27 3.9 3.77 a1
9 0 0 1 2521 224 | 0.0083 |21.18|0.71 | 0.45| 4.38 4.53 4.17 4.47 4.6
10 0 0 1 25112253 0.007 21310321034 | 4.84 a7 4.2 4.37 4a.77
11 0 0 1 258 20.4 | 0.0066 |21.07|0.49| 0.4 5.1 4.83 a.17 4.37 a7
12 0 0 2 25812133 | 0.0067 |21.25|0.450.47 | 5.07 4.83 4.1 4.23 4.57
13 0 0 2 25312093 | 0.0067 |21.34| 0.4 |0.29 5 4.9 4.17 4.13 4.57
14 0 0 2 2.48120.86 | 0.0065 |21.17|0.47| 0.3 | 5.03 4.63 4.13 3.93 4.23

A19199 3 MITATIERNLUIUTINYRLUsBas luedy Waidedes waslsufduiudnefmuUsnovaues

Sum of Squares
Source of Physicochemical properties Sensory Analysis

pH °Brix Vi;::zi)ty L* a* b* Color |Appearance |Consistency| Flavor | Acceptability
Regression 5 | 0.49377* |6721.06%| 0.000446* | 2.29000* | 2.71816% [2.72342%|3.65528%| 1.32496 | 1.65402* | 0.47453 | 1.09239
Linear 2 | 0.38648* |5003.41%| 0.000328% | 1.39054* | 1.03393 [1.34448%|3.46088*| 0.51208 |1.12755%|0.20653 | 0.79608
Temperature (°c) 1 | 0.32341* |4147.43*| 0.000214* | 0.07053 | 0.99763* |1.28707*|2.75521%| 0.28521 | 0.42187 [0.16333*| 0.49207
Time (min) 1 | 0.06308* | 885.99* | 0.000114* | 1.32003* | 0.0363 | 0.05741 [0.70567*| 0.22688 |0.70568* | 0.0432 | 0.30401
Square 2 10.052065* | 1226.81*| 0.000116* | 0.85944* | 1.33612* [1.27971*| 0.18117 | 0.79765 | 0.49224 | 0.2391 | 0.29429
Temp (°c) x Temp (°c) 1 | 0.05118* |1135.19*| 0.000052* | 0.45556 | 1.30114* |1.27954*| 0.17247 | 0.76304* | 0.28827 | 0.1395* | 0.29075
Time (min) x Time (min) | 1 | 0.00088 | 91.61 | 0.000064* | 0.40388* | 0.03498 | 0.00017 | 0.00871 | 0.03461 | 0.20397 | 0.0996 | 0.00354
Temp (°c) x Time (min) | 1 | 0.05523* | 490.84* | 0.000001 | 0.04000 | 0.3481 |[0.09922|0.01322 | 0.01822 | 0.03422 | 0.0289 | 0.00202
Lack-of-Fit 3| 002390 | 146.03 | 0.00006 | 0.59380 | 0.86426 | 0.34899 | 0.56667 | 0.73271* | 0.57266* | 0.12722 | 0.70231*
Pure error 4 | 0.00787 298 | 0.000002 | 0.04093 | 0.07907 | 0.02653 | 0.26833 | 0.08453 | 0.00307 | 0.05333 | 0.09167
R’ 93.96 97.83 88.75 84.44 74.43 88.12 81.43 62.3 74.5 80.52 62.46

* fiaaunnsaegediteddayi p<0.05

3.2 fin pH sumeifistudwalien pH vashgnuiduduanas
gamnilunisssmeuansmuduiuslugavde  dmsunalunissemenui wansnnuduiusidady

A pH wasthgniiduduiluduvessansenuBady  ssadsauifuen pH vesingnuiduduuiy uenani

(Linear Effects) waghansznuindsaas (Quadratic  wud1 BvSnasiuvesaumgil uazialumsssimveuans

Effects) (m31971 4) wandlififiuindognmgilunts  enwdiiusludsau (p<0.05) dor pH vestngnw

liiuna vityla uay gad Wesduws, “msmannsiianzauyesnssuaunIsuamhgnnindutumenssemeqyenalngldisnis

A

NNAURINUAUDY.”



MIFEANFIVINTNILIDUNAMTEUATINTLD U 33 aUUR 1 u.A.—-il.A. 2566

251

The Journal of KMUTNB., Vol. 33, No. 1, Jan.-Mar. 2023

Wty (m151990 4) Msiiugamgiiuaziiatlunisszme

' v
a

U

osmnmsszmevesiheenluainniu dewaviliaam
duduvesnsaiutu A1 pH Ssanasiuies :n3uit 1 (n)
wandlidiuinsldgamoiuaznanlumsssmeiifutu
dwalsien pH vasthgnuiudutuanas Tasnisanas
w03 pH vesihgnuildsudvsnasnmsiisdures
gaumiisnnndam

3.3 YSuauvaandefiazanglananun
Wegaungiuaziiarlun1sviseineuanininy

Fuus@adunsaudsuinseusunauvendsnazasls

7913 (p<0.05) wandhiiuindeldgaumgl viseraily
nIzUUNITSTEinTudmaliUsIuvediagaty
I smunvesingnuiduduinyu (n137991 4) agndls

13
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fauifedild@nvfiomaniieiimunzanly
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Physicochemical Properties Sensory Analysis
Regress - -

Coefficients pH °Brix V'(SPC:;')ty L* b* Color |Appearance | Consistency | Flavor | Acceptability
f, - Constant 2.52757* | 21.955% | 0.006648* (21.2341*| 0.47429*| 0.36771* | 4.92886 | 4.74500* | 4.16543* | 4.22986* | 4.56514*
P - Temp. (°C) -0.16417* | 18.591%* | 0.004225* | 0.0767 |0.28833* | 0.32700* | 0.47917* | 0.15417 | 0.18750 | 0.11667* | 0.20250
B, - Time (min) -0.07250* | 8.446* | 0.003084* |-0.3317*| 0.05500 | 0.069167 | 0.24250* | 0.13750 | 0.24250* | 0.06000 | 0.15917
L - Temp. x Temp. |-0.04754* | 7.409* | 0.001973* | 0.0955 |0.24208*|0.029042% | -0.08975 |-0.18812* | -0.07942 |-0.09554* | -0.11258
Py - Time x Time | 0.00629 | 2.026 | 0.001692* |-0.1345% 0.03958 | 0.027920 |-0.01975| -0.03938 | 0.09558 | -0.06679 | -0.01258
Pir - Temp. x Time |-0.11750* | 11.077*| 0.000536 | 0.1000 | 0.29500 | 0.15750 |-0.05750|-0.06750 | 0.09250 | 0.08500 | -0.02250

B Wag B mamﬂiuawﬁmsamaawﬁLaumammuamwﬂmmumm AUAIU
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a ' AW o o A
*UMNUUANANNBYNUULEIAYN p<0.05
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3.5 @18 Hunter L*, a* waz b*
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