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Preparation and Characteristics of Mixed Fruit and Vegetable Juices

Su-Yeun Kim and Eon-Ho Choi

Department of Food and Microbial Technology, Seoul Women's University

Abstract

An experiment to make mixed juices carrying the freshness and other specific characteristics of vegetables
and fruits which are useful for the prevention and treatment of various diseases was attempted on the em-
phases of pretreatment methods, combination of fruits and vegetables, and elimination of microorganisms.
Blanch in boiling water prior to extraction for green vegetables, addition of ascorbic acid during extraction
for tomatoes and apples, or addition of ascorbic acid after blanch in 3% acetic acid for carrots was effective
to keep colors and suspended solids in liquid extract. On the basis of sensory evaluation the extracts from to-
matoes, apples, carrots, mallows, watercreses+pine needles, Angelica keiskei Koiz, jujubes and lemons were
selected and mixed at the ratio of 3:3:3:1/2:1/2:1/2:1/2:1/5. The mixed extracts were pasteurized for
15sec at 96°C or filtered through a ultramembrane filter. While the centrifuge precipitation and retentates on
the membrane filter were autoclaved and combined with ultrafiltrates. The mixed juices showed pH 4.07~4.10,
titratable acidity 66.35~84.08, soluble solid 7~9"Brix, reducing sugar 5.42~6.97%, glucose 1.96~2.30%, fruc-
tose 3.46~4.14% and high content of K, Mg and Ca. Ultrafiltration showed better quality scores in color,
lightness and vitamin C content of juice while pasteurization in taste, aroma and soluble solids content of
juice. Peroxidase and microorganisms were inactivated by thermal treatment and ultrafiltration.

Key words: juice, fruits and vegetables, ultrafiltration, thermal trcatment, extraction
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Table 1. Yield of extracts from fruits and vegetables

Vegetables & fruits Extract yield (%)

Angelica keiskei Koidz 80.8
Beets 83.2
Cabbage 843
Mallow 92.2
Watercress 83.1
Carrot 82.0
Radish 88.2
Cucumber 88.9
Egg plant 69.1
Tomato 958.5
Watermelon 89.0)
Apple 81.4
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1. Angelica keiskei Koidz

2. Mailow

4. Tomato

6. Carrot

Fig. 2. Appearances of bottling extracts from vegetables and fruits. A: Control, B: Treatment with ascorbic acid. C:
Blanching in boiling water without treatment of ascorbic acid, D: Blanching in microwave without trcatment of ascorbic
acid, E: Blanching in boiling water before treatment with ascorbic acid, F: Blanching in microwave before treatment with as-
corbic acid, G: Blanching in boiling 3% acetic acid solution, H: Blanching in boiling 3% acctic acid solution before treat-

ment with ascorbic acid.
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Table 3. Sensory properties of mixed fruit and veget-
able juices prepared under different processes

Sample Sum of ranking order

Taste C 102

T T4**

U 129**

U/A 115
Aroma C 100

T 78**

8] 124*

U/A 118
Color C 85*

T 112

U 100

U/A 123*
Total reference C 92

T 74

U 131

U/A 123

C: Control

T: Thermal treatment at 96°C for 15 sec.

U: Permeates through a ultramembrane filter.

U/A: Autoclaved retentates plus permeates through a ultra-
membrane filter.

*P<0.05.

**P<0.01.
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Table 4. Color and chemical values of mixed fruit and
vegetable juices

Treatment
Component

C T U U/A

Color L 13.30 1319 1654 1354
a +3.02  +2.96 16 +2.74

b +538  +5.42 +5.68  +5.63

Total solid (%) 8.63 8.62 6.67 6.96
Soluble solid ("Brix)  9.00 9.00 7.00 8.00
pH 4.10 4.07 4.09 4.10

Titratable acidity 84.08 84.07 6635 7294
Reducing sugar (%)  6.97 6.90 5.42 6.10
Glucose (%) 2.30 2.19 2.04 1.96
Fructose (%) 4.14 4.50 3.46 4.14
Vitamin C (mg%) 56.2 39.6 515 47.6

£ e A2 vsd

S #ut dejoish
gl ok el wlEiA Feisich W,
bl Lo gk A 27l T,
A 2|-gkefoft B Afole w]sgh g}
Wi Fejoirte o *Iioll ulsl =7
ehsteh. A4S vetd= a ghe BE, FAe]T
7F 7P ok +3.029) & Bl o1 vhiel dA e
T dAe]-gele st g3 et & Aelrh gl

afH?lmlJ’HL | 735 oh& el wls) A me] glo] &
Al 2 -0.169] gHe ¥eleh B e s vehlis
b gte A ‘d?‘ﬂoil Aol 7} glsie

T A et A Aot vl g
ot & Ael-ghel 11P &, deledue] A
do] AN AlAE e Al
ARt ghol L} b obebstel 74 e
A)e) e} o #e)77h 9'Brix, o #2]-ghelof 3} g
7} 8Brixo] a7 &ke]odzp-gr} 7°Brix 2 ghe)of v}
ShE el Mol ZH84 ol sl

pHi= 4.07~4.10 2 7} Al 27}el) zfo]7} A 2]
ai_a 24104 sz afe]atel dAjel - zbell XM/P
slolont ghejofslaeb od ale)-ghelofst A et o}
stet.

7HAd A v

fructose 7} 3

ot
=

-
‘.‘_‘ = T“ i mlo

e}

N
h
II

F

1o
=
o]

35

_‘1.

Rl

> 5.42~6.97%2A] glucose 7} 1.96~2.30%,
3 ~4.5()’7(/Jr_ glucose Wt} fructose2] ek
o] tf %kar sucrose®] 4§ Fvlak 7 F =] odch

ﬁWHlC%%ﬁfWHHLdﬂﬂﬂw.“ﬂﬂjP
slofst £, odAel 7 wolh Az iz ohe
o nl&te] gho] ulgkeh. o] 72 vlodof ot ”]E}‘.’l
Col skl % 4 ok,

7] A 32 Table 59} 7ro] K7} 2794.1~3218.4 ppm
o7 74 ukskar Mgol 52.7~63.9 ppm, Cao] 41.4~
53.4 ppm, Nao| 4.9~5.0 ppm, Zne| 3.0~5.2 ppm, 12|
3. Cu, Fei= | ppm )&l

Peroxidase 24 vl Edp

Eahah A

F2~2] perox-

Table 5. Mineral content of mixed fruit and vegetable

juices (unit: ppm)
Elements C T U U/A
Ca 53.06 53.37 47.19 41.37
Cu .89 0.82 0.45 (.21
K 3218.41 3213.22 3066.02 2794.06
Mg 63.86 63.40 60.75 52.68
Na 4.98 4.96 493 4.86
Zn 5.24 4.51 3.08 2.98
Fe 0.58 .45 1.56 1.08

C, T, U and U/A: Refer to footnote of Table 3.

C, T, U and U/A: Refer to footnote of Table 3.
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Table 6. Peroxidase activity and total viable cell counts
of mixed fruit and vegetable juices

Treatment
Component
C T U UA
Peroxidase activity (unit) 12.5 nd nd nd

Total cell number (cfu/mL) 6.45x10°  nd nd nd

nd: Not detected.
C, T, U and U/A: Refer to footnote of Table 3.
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