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Effects of Spray Drying Process on Quality of Mulberry-Honey Mixed Powder

Wlasn duddann ¥ sufe 0wl ?

Pilairuk Intipunya ¥ Tanakij Thamee

ABSTRACT

Mulberry-honey mixed juice is not easy for spray drying because it is rich in sugar
and organic acids. These low molecular weight components cause stickiness problem
during drying. The aims of this research were to study the feasibility of drying mulberry-
honey mixed juice using a spray dryer, effects of maltodextrin addition and drying
temperature on the quality of the mixed juice powder. Powder’s quality changes during
storage were also investigated. The experiment was conducted at Faculty of Agro-
Industry,Chiang Mai University during April to September 2013. Spray drying of the mixed
juice was conducted at three levels of solids in the mixed juice:maltodextrin ratio (1.0:1.1,
1.0:1.2 and 1.0:1.3) and three drying air temperatures (150, 160 and 170 °C) using a
complete randomized design. It was found that by increasing the amount of maltodextrin,
production yield increased. Moisture content and a decreased, whereas moisture
absorption increased. The suitable ratio of solids in mixed juice : maltodextrin was 1.0:1.3.
Increased ofdrying air temperature expanded production yield but decreased moisture
content and a . Increasing drying air temperature also affected water absorption, solubility
and dispersibility of the powder. Drying at 170 °C gave the highest yield of 24.92+0.57%
and moisture content of 2.85+0.09%. Reconstituted mulberry-honey mixed juice

contained insignificantly lower total phenolic compound, total sugar and radical
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scavenging ability (p>0.05). Sensory
acceptance scores for all attributes were
not significantly different when compared
between the reconstituted and freshly
mixed samples. The sensory scores for
the reconstituted sample ranged between
“like” to “moderately like”. The quality of
mulberry-honey mixed powder, vacuum
packed in laminated aluminum bag stored
at room temperature (28+3 °C) and 4 °C
were insignificant (p>0.05) and safe from
microorganisms after 12 weeks storage.

maltodextrin,

Key-words: drying

temperature, mulberry-honey mixed juice,

spray drying
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Table 3. Quality of reconstituted mulberry-honey mixed juice and fresh mulberry-honey

mixed juice
Result
Fresh Reconstituted
Quality t-test
Mulberry-honey mulberry-honey
mixed juice mixed juice
Color L* 17.23 £ 0.27° 15.35 + 0.15° *
a* 253 £ 0.08 0.93 + 0.19° *
b* 052 + 0.19° 1.72 £ 0.12° >
pH 3.82 + 0.01° 407 + 0.05° b
Viscosity (cP) 2.58 = 0.00° 2.58 = 0.00° NS
Total solid (TSS, °Brix) 26.30 + 0.06° 29.70 £ 0.09° NS
Total acid (TA, %w/w) 11.20 £ 0.70° 1157 + 0.31° b
Anthocyanin (g/ml) 361.34 + 6.65° 356.40 + 2.83° NS
Total phenolic compound (Lg/ml) 544.68 + 2.33° 182.59 *+ 11.30° -
Total sugar(g/|) 1.391 + 0.035 1.78 + 0.13° b
Reducing sugar (g/l) 1.287 + 0.052° 1.00 £ 0.10° o
Radical scavenging ability (%) 88.07 £ 2.15° 58.07 £ 251° b
Total plate count (cfu/ml) <10° <10° NS
Yeasts and moulds (cfu/ml) <10? <10° NS
Staphylococcus aureus (MPN) <3 <3 NS
Escherichia coli (MPN) <3° <3° NS

Mean of 3 replicates standard deviation

NS= not statistically significant difference, ** = Highly statistic significant difference

Means in the same row followed by common letter are not significantly differentat the 5%

level by t-test

ASuARNINA 1.78£0.13 g/l A

3R 1.00£0.10 g/l wazfiAnNaIN1Talung

fusyyadaszisear 58.07+2.51 (Table 3)
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Table 4. Sensory scores for fresh and reconstituted mulberry-honey mixed juice samples

Fresh Reconstituted
Quality mulberry-honey mulberry-honey t-test
mixed juice mixed juice
Color 716 £ 1.19° 7.09 + 0.98° NS
Mulberry odor 6.65 + 1.39° 6.51 £ 1.29° NS
Taste 714 £ 1.45° 6.78 * 0.99° NS
Overall 712 £1.45° 6.91 + 0.88° NS

Mean of scores from 100 panelists * standard deviation

NS= not statistically significant difference

Means in the same row followed by common letter are not significantly differentat the 5%

level by t-test
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Table 6. Microbiological quality of mulberry-honey mixed powder during storage (week)

o Total plate count* Yeasts and
Temperature ( C) Week z:fu /9) moulds* (cfu/g)
0 <10 <10
2 <10 <10
4 <10 <10
4+3°C 6 <10 <10
8 <10 <10
10 <10 <10
12 <10 <10
0 <10 <10
2 100 <10
4 160 <10
28+3°C 6 190 <10
8 130 <10
10 130 <10
12 90 <10

*Thai Community Product Standard (TCPS 706-2547)

Total plate count < 1000 cfu/g yeast and moulds <10 cfu/g
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