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Processing of Powdered Jujube Juice by Spray Drying
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Dept. of Food Engineering, Kyungnam University, Masan 631-701, Korea

Abstract

Spray dried powdered juice was processed from concentrated extract of jujube(Zizyphus jujuba
MILLER). Spray drying of the extract solution could not be operated to have powder product by itself
over whole concentration range and required addition of some carrier or support material. The concen-
trated extract of 26°Bx was combined with carrier material solution to have a final concentration of
30°Bx, and then spray dried. Proper addition level of carrier solid for physical and flavor quality of
the powder product was determined to be 1 : 1 ratio to jujube solid. Combined use of maltose and gum
arabic produced the best quality product among the studied carrier materials, which were maltose,
dextrin, condensed milk and gum arabic. Enzymatic treatment in extraction process could increase the
yield by 13~399, but hurt the sensory quality of powdered juice. Treatment by 0.5% pectinase(0.05
unit/ml) may be used with lesser quality change for improved yield.

Key words: Zizyphus jujuba MILLER, carrier, sensory quality, enzymatic extraction

M B

2 Zizyphus jujuba MILLER)= %7, vl el4l C,
F19F FHel #, iRt | A g 7R 2 Qle]
Al 3] koAl 24 da] o)4-5 o] $irh(1,2). 1970
o Frbe] o3 a7l g 7SR 5
AJo] Folxw A Au o] Fejrha] 1992+ ol 3,87%ha
o] o] 2 AAEkE 17,592M/ Tl @3tA Z718ldth34).
ol AArekL X 1037kl of 106] A= F71E A
olu] BF 2 A2 A4l o] @2 A] v
o) ZFol W& 71H Zeo] $-e ek FA 4]
wte] Aol ofegel dlAbE L glek HE 8.9 F
7HE fal A vhekst de 2o LA Fe el 2
83 Az JAHT 9lov, duby oz yl5g o
29 NA2YHYE T2 28, AxEY G HEF
g 7F Alth(L,4). $2vletel & & 2ol g F FE2N S
92 AR EFE 98 JHA fEEET AgEx
glen, o] 5 A|E-L A7} A &A Q] o]m| AR s}y
207} 274 F7hska 93 ol 39 FrbH A

*To whom all correspondence should be addressed

SAE AFgote dlel 3HAH A A19E st o

g gedt S 55 S8 A EE AnAbe] Wt
e 87E 224 = vk A E 2 ok
ZnAt 71522 Tk S HEALD Sl USSR
7FERAEL Autste AL L8 4o E& Y3
Ed 7|9 Aoz A4Fe o] FAME FEHH
o) $EAFE st AL = e HF LR &)
Hel 2 AT 5 sk Holld e S8
719% 5 3lg AL sldEc) #23 fFEE
st e gt 35598 i 4F
o} £ste] HolAE Abeolr FHE st dFUZ
e Wb, dEEENE F5 AR Wy, 544
zo] whwlo} glA o}, AEAZ FF Fel= 7pa-ol 2+
sl Fo] So] dubg o $432 B3 o] 9l
EARAZE FAL S 3ot 2 43S v
AlaL glet

wpehi] Bl Fol| A S arhEolA FA 3 w4
A2 F3rt gl BRAR sl g 3%

=z

g ¥t Ahpsts 246 bl AFeAc) 9A

gus



82 dE e - $E - ol FA

W3 23] LRAZE AG AL A2R2AY FstolA] 230 mesh A A oI HAA D232
A2 e ATHA oA, FEFEE AT BaA & ARtk F2AL 100CAA FhAsEA S2E 5
A AES A PAE B obge) ARaAG.  BAA 26BxS) Sk HoA FEeAth 2FARA

Az oA e dAA ez A o] 87T FEFFel 3

AhFEe 55 FFTL2A g3 Adde 4
bel ¥7hol 4 Tedshel Bjdgl Agstalch A2
B 2 A(carrier, support) 241 ¥ (maltose) 25714
()] 2ix] Ak Al EoA] FujEE= = 0
Z(z;)%o{;%ldl}i :‘: ﬂzjlimnj}zum;ib?fg ~60°Bx) % E3 £@ste] HE F27}30°Bxr} 57
77} Fluka HSwitzerland) % Sigmarb(l )z el 7 © o ¢ o, &F 2127 (Mini-Spray Dryer B-I91,
Astedch E O E AZREA DA ALLE EE0gL Buchi Labortechnik AG, Switzland)2 Az 3t ch ¥
A F-F-(F-AH5)E 4] 4] rotary vacuum evapo-
ratorell 24 60% FE2 FE2AAA ot dF
o] 71 F 24 A4 A2 F 93l Flukarte] pectinase
(mould 7194, &7} 0.01lunit/mg) ¢} SigmaAl<] cellulase
(Aspergillus niger 714, 97} 0.3unit/mg)& AH&-3Hi ok

A Fe
495 22 g A EE, o ¥ 2FAXL 53
LA Az ol @ TR BF 2253

& AHgstelnh o] F3UE AxREA $ACEE 45

2 z7)9) 4 % 7-& atomizer nozzle®] spray air flow
600L/h, aspirator®] air flow rate 31.5m*/h, feed flow
54mi/h, inlet temperature 120°CZ 43} t}. o8
g EFAxI Y] $ARZE A AR 9
A AAsIG o ol FTF ALY AXAEFE SR
€ F e 2. ol A oAl REHFER
o] REFHL 4%E A=A FFAAFEH BT
FAze ol AA AL AzHZAMN Bz

€ 22 7kt 100°Cell  slulgo) mypr)E o2 2R el 1: 12 7
T ol & 7MY 9o dalA Fig. 1o debdTh Az uzAz} 2

2

oo

-3

1o
I
MU

0
Hr
40
Y
B

=
T

At el 660 Fogoll 2= =
A 9027} 7rdste] &%

i
d

Dried jujubes

Water——+ Boiled extraction l
- + Waste
| Filtration (seeds, insolubles)

Extracted juice

|Atmospheric evaporation }——>Evaporated water

Concentrated juice, lkg
(26°Bx)
Carrier solution ¥
(&5Bx) — Mixing J———water 0.261kg
0.473kg

Prepared solution, 1.734kg
(30°Bx)

| Spray drying  |——Water 1.192kg

Dried jujube powder juice
(4% moisture)
0.542kg

Fig. 1. General scheme for processing of spray dried powdered jujube juice(for the case of using maltose as a carrier).
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Table 1. Effect of the amount of carrier material(maltose) on spray drying behavior of jujube juice

Ratio of carrier material to jujube juice extract
(dry weight basis)

Drying behavior and appearance of dried powder

0.7 Did not give dry powder; produced sticky texture and caramelized
flavor for the product.
1.0 Gave dry powder; jujube flavor could be felt from the powder

15 Gave dry powder; jujube flavor could be detected very little
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Table 2. Effect of the carrier material on quality of jujube juicel) prepared from powdered product

2.
Sensory score )

Surface color

Carrier
Odor Color Taste L a b
Extrated juice(14°Bx) 357° 343° 4147 20.33 —357 11.98
Maltose 243® 3.43° 329 17.57 —3.04 11.06
Dextrin 2.86% 357 2.71% 1852 -2.30 11.85
Condensed milk 1.86% 1.29° 2.71% 73.63 -3.11 21.95
Gum arabic 357 3.14° 271" 19.75 —1.84 11.86

"uice was prepared by dissolving 5g powder in 30ml water to give 14°Bx solution
“Hedonic saling was used: 5, very good; 1, very bad. Values with different letters in the same column mean significant

difference’ at 5% level of significance

Table 3. Effect of combined use of carrier materials on the quality of jujube juice prepared from the spray dried

powder

1
Sensory score )

Surface color

Carrier materials

Odor Color Taste L a b
Maltose +Dextrin 2.14° 357 2.86% 18.35 —2.37 6.91
Maltose+Gum arabic 414 - 4.00° 3.86° 17.10 —2.30 7.05
Dextrin+ Gum arabic 3.20° 357 2.29% 15.19 —2.45 811

YFor the preparation and sensory test procedure, refer to Table 2
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Fig. 2. Effect of enzyme treatment on extraction yield
of jujube soluble solid.
Concentrations of 1% correspond to enzyme activ-

ities of 0.1 and 3 units/ml for pectinase and cellulase,
respectively. For combined treatment, both enzymes
were added to give the same concentration of each.
Extraction yield represents the extracted soluble
solid based on dry solid weight.

A Pectinase, ll: Cellulase, 9: Pectinase +cellulase
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Table 4. Effect of enzyme treatment in extraction process on the quality of jujube jujce” prepared from the spray

dried powder
2 Sensory score” Surface color
Treatment
Odor Color Taste L a b
Control 400 3.86° 414° 16.56 -337 9.25
Pectinase 343° 3.29° 3.14° 20.59 —1.46 935
Cellulase 3.00° 2.43% 2.71% 18.48 -1.75 889
Pectinase + Cellulase 2.29> 2.14% 1.71¢ 1827 -0.80 861

UFor the preparation and sensory test procedure, refer to Table 2
2All the samples were dried with addition of maltose and gum arabic as carrier material. For enzyme treatment, extracts
were treated with 0.5% enzyme solution for 19 hours at 40°C
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