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Abstract

Response surface methodology was used to investigate the effects of enzyme concentration (0.01-0.05%),
temperature (20-40°C) and time (40-80 min) on turbidity, soluble solids, vitamin C, pH, total sugar and
color characteristics of mixed fruit and vegetable juices clarified using pectinase. The lowest turbidity
values, indicating the most efficient clarification process were obtained at different process conditions
depending on the fruit and vegetable used. Mixing ratio was also found to have a considerable effect
on the turbidity. Hunterlab a*, b* and total color difference (AE) values were positively correlated with
the mixing ratio. Vitamin C of single juice samples considerably decreased after clarification. pH did not
change much after enzyme treatment while soluble solids, total sugar and reducing sugar were consid-

erably reduced after clarification using pectinase.
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Raw materials (apple, orange, carrot)
v
Washing
Blanching {(for carrot in boiling water for 30 s)
Extracting
Filtration (200 mesh)
Add ascorbic acid (2 g/L)

Mixing
(Si=appletorange:carrot=1:1:2, (v/v/v))
(Sz=apple;orange:carrot=1:2:1, (v/v/v))

(Sa=appletorange:carrot=2:1:1, (v/v/v))

Enzyme treatment
[ -4 .
Temperature Concentration Time
(20T, 40°C, 60T) (0,019, 0.03%, 0.05%) {40 min, 60 min, 80 min)
Fig. 1. Preparation procedure of clarified mixed fruit and
vegetable juices.

X2 Aq@ayE ARl Aol AR (L(+)-ascorbic
acid)yE 119 2g& 718t g =8kt zt
zte] gUdFAE dAS EPHE EFsA AR
S, S, S; EFHE Fig. 1 A2 AMSSIH o,
7 G g @ EFA R HFFE, AFE, A
ZYA|7te] FHAATE 2Lt aiH) s 3
ARIE A RYTt

Baxa|

EaAgo) 9% HAYe FI, LHA|, Al &
dA g} EFHIE GElF EFAEGS, S, SH)E U
422 pectinase (Model 76290, Fluka, Switzer-
landyE AH8-3l9d, 0.01%, 0.03%, 0.05%2] AIE%
(wiv), 20, 40, 60°Ce] A2]&% 2|3 40 min, 60
min, 80 min®] AHZ|A|7bA HAFAZ AHEL
9. 7 FRAEFEC o 7 2 Pee «vd
& 33 HAIEH AA A

HISHEHEA 3 AEAA

PR HHEAY S o] 8-3te F2YA) HHSE
o]F7] 9t o]z el WMIERE S IS F
UEF 54344 &% (central composite experiment
designyg AME-3IELH, REISRH IAEAE 5
SAS(statistical analysis system) programg AM2-3}5
o} FATAAZ L Table 19 Ve on Al 79



Bl o)gh ERfFFe] 33 243
Table 1. Coding of levels of independent variables used
Independent variables
Treatment Ration (%) Temp. CC) Time (min)

number Coded 3, Coded X Coded X,
1 1 0.05 1 60 1 80
2 1 0.05 1 60 -1 40
3 1 0.05 -1 20 1 80
4 -1 0.01 1 60 I 80
S -1 0.01 -1 20 1 80
6 1 0.05 -1 20 -1 40
7 -1 0.01 1 60 -1 40
8 -1 0.01 -1 20 -1 40
9 0 0.03 0 40 0 60

10 0 0.03 0 40 0
11 0 0.03 0 40 1 80
12 0 0.03 1 60 0 60
13 1 0.05 0 40 0 60
14 0 0.03 0 40 -1 40
15 0 0.03 -1 20 0 60
16 -1 0.01 0 40 0 60

20(EYMFE B FE 3$E(x,; 001, 003 and
0.05%), L% 35F(x,; 20, 40 and 60°C), ]
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Fig. 2. Changes in turbidity of clarified carrot, orange,
and apple juices.

Fig. 3. Changes in turbidity of clarified mixed juicesamples.
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Table 2. Comparison of color parameters among control and samples treated by enzyme

Color Control Enzyme treated
carrot  orange  apple S, S, S, carrot orange apple S, S, S;
L* 0.71 547 727 1.23 2.04 2.11 93.96 96.46 9538 9628 9739 96.08
a* 3.90 490 5.00 5.50 7.12 7.39 -3.59 -1.20 -131 -334 -180 -195
b* 1.21 9.38 12.44 2.04 341 3.56 24.19 22.59 2105 2071 1935 1833
AE - - - - - - 96.33 92.15 8875 9727 9708 95.58

Table 3. Comparison of vitamin C, pH, soluble solids, total sugar and reducing sugar among control and samples treated

by enzyme
Component Control Enzyme treatment
pone carrot orange apple S, S, S, carrot  orange  apple S, S, S,
Vitamin C (mg%) 4543 36.72 53.83 2279 2285 2442 2194 2205 23.11 2164 2281 27.85
pH 630 491 511 554 539 543 641 503 539 543 529 560
S°“;§.’gerif(‘;“ds 880 1280 1470 1120 1280 1290 680 990 1040 790 780 720
Total sugar 627 1874 2561 1282 1906 1703 538 1740 2037 1167 1255 1040
(mg/mL)
Re‘z‘;f;‘/'rii‘)‘gar 48565 362.65 280.65 32285 30095 300.62 359.37 262.94 23443 23998 243.51 259.87
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