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Effects of spray drying and vacuum freeze-drying on the quality

of walnut meal and jujube compound powder
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Abstract: The compound powder of walnut meal and jujube was

T AL 4

prepared by spray drying and vacuum freezing drying with walnut
meal and jujube as raw materials. Investigated the powder yield,
moisture content, protein content, bulk density, fluidity, solu-
bility, color difference value, microstructure, simulated digestion
of protein in vitro and thermal stability. The results showed that
the powder yield of vacuum freeze-drying was significantly higher
than that of spray drying, but the time was longer, the moisture
content and bulk density were higher than spray drying, and the

rest angle was lower than spray drying. It shows that vacuum
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freeze-drying of compound powder was not easy to store and had
poor solubility, but had good fluidity. The compound powder ob-
tained by spray drying is brighter in color. There was no signili-
cant difference in the thermal stability of the two powders, but
on the whole, the value of protein nutrition was higher. The sur-
face microstructure of the two kinds of composite powders was
observed. The results showed that the spray drying composite
powder was spherical, which was beneficial to the contact
between particles and water. The vacuum freeze-drying composite
powder is irregular in shape, and there is adhesive between parti-
cles, which is not conducive to the contact between particles and
water.
Keywords: walnut meal; jujube; spray drying; vacuum freeze-dr-
ying; microstructure; in vitro digestion; thermal stability
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Tablel Effects of drying methods on physical properties of walnut meal and jujube compound powder
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T4 75 2 TR /D B % Ko/ % EEABRGE/% ( L1 R1EF /() BRI/ %
g+ mL
15§ 55 T~ i 3 53+2.10 1.540.03 2940.45 0.2340.003 4640.44 31.140.53
B2V R T 60 9542.06 3.140.07 2840.23 0.3540.002 4040.58 28.240.36
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Table 2 Effect of drying methods on the color of walnut meal and jujube compound powder
ARV L~ a’ b C h*
5% 5% T~ 18 62.76+0.14 6.54+0.08 16.004+0.06 17.2840.17 67.76+0.16
BB TR 69.7040.75 5.3540.05 14.284-0.09 15.094-0.34 69.6440.41
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Effects of drying methods on the structure of
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Figure 1

jujube and jujube compound powder
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Figure 2 Effects of different drying methods on in vitro
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digestion of protein from walnut meal and

jujube powder
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Figure 3 Effect of drying method on the thermal stability of
jujube and jujube compound powder
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