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Abstract

This study was designed to investigate the quality characteristics of spray-dried powders from Pueraria thunbergiana
extract with added forming agents (3-cyclodextrin (CD), dextrin (DE=10 and DE=20), and gum arabic (GA); 20%
of each forming agent was added). The moisture contents of the powders were not affected by the addition of
forming agents. Highest the total sugar content was observed in the spray-dried powder with DE=10. The color
intensities (a*, b* values) were higher in the spray-dried powders than those in the freeze-dried powders. The
water absortion index of the powder with DE=10 was the lowest among the powders with added forming agents.
The water solubility indexes of the spray-dried powders were higher than those of the freeze-dried powders. Lowest
dynamic angle was observed for the spray-dried powder with GA. The polyphenol and flavonoid contents in the
spray-dried powders were significantly higher than those of freeze-dried powders, and the highest DPPH radical
scavenging ability was found in the spray-dried powder with added GA (1Img/mL). SOD-like activity was not affected
by the addition of forming agents. The activity of alcohol dehydrogenase (ADH) increased significantly in the
presence of CD, but that of aldehyde dehydrogenase (ALDH) was not affected by the forming agent. Based on
these results, the spray-dried powder with CD affected the desired quality characteristics and was found to be

suitable for applications in food industry.
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Table 1. Moisture content, total sugar content, color of spray-dried powders prepared with Pueraria thunbergiana extracts
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Color value

Samples” Moisture contents (%) Total sugar (%) -
Lightness (L*) Redness (a*) Yellowness (b*)
FD 4.06£0.04” 15.840.04° 44.35+042° 22140.14° 7.84+021¢
SD 273021 16.97+0.02° 40.750.39° 3,0340.08° 9.36+0.28°
CD 25440.12° 18.27+1.01° 41.60+031° 3.0420.03° 10.84+0.26®
DE10 3.1420.11° 18.72£0.13° 41.98+0.10° 3214003 11.210.14°
DE20 3,01£0.00° 18450.10" 40.68+0.44° 2.93+0.02° 9.66+0.46°
GA 3.070.11° 18.14£0.25" 41.72+022" 3.1740.06* 10.33045°

YFD; freeze-dried powder from Pueraria thunbergiana extracts, SD; spray-dried powder from Pueraria thunbergiana extracts, CD; spray-dried powder added 20% [3-cyclodextrin,
DE=10; spray-dried powder added 20% dextrin(DE=10), DE=20; spray-dried powder added 20% dextrin(DE=20), GA, spray-dried powder added 20% gum arabic
'Values are mean+SD of triplicate determinations. Different superscripts within a column indicate significant differences (p<0.05).

Table 2. Water absorption index(WAI), water solubility index(WSI) and dynamic angle of spray-dried powders prepared with Pueraria

thunbergiana extracts

Samples” WAI WSI (%) Dynamic angle (°)
D 0.85+0.03? 93.95+0.88° 18.38+0.74°
SD 0.3120.05° 97.84+0.78" 16.43+0.89°
CD 0.53+0.17° 98.95+0.70° 14.7120.85°

DEI0 0.49+0.11° 98.74+0.59" 13.30+039°
DE20 0.51£0,03° 98.71+0.85" 15.09£1.04°
GA 0.80£0.25" 97.230.16° 10.6220.70°

YFD; freeze-dried powder from Pueraria thunbergiana extracts, SD; spray-dried powder from Pueraria thunbergiana extracts, CD; spray-dried powder added 20% {-cyclodextrin,
DE=10; spray-dried powder added 20% dextrin(DE=10), DE=20; spray-dried powder added 20% dextrin(DE=20), GA; spray-dried powder added 20% gum arabic
'Values are meantSD of triplicate determinations. Different superscripts within a column indicate significant differences (p<0.05).
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Fig. 1. Electron donating ability of spray-dried powders prepared
with Pueraria thunbergiana extracts.

Values are meantSD of triplicate determinations. Values with different letters on the
bar (a-e) indicate significant differences (p<0.05).
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Fig. 2. Superoxide dismutase like activity of spray-dried powders
prepared with Pueraria thunbergiana extracts.

Values are meantSD of triplicate determinations. Values with different letters on the
bar (a-b) indicate significant differences (p<0.05).
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Table 3. Total polyphenol and flavonoid contents of spray-dried
powders prepared with Pueraria thunbergiana extracts

(mg/mL, dry basis)
Samples” Polyphenols(mgGAE?/g) Flavonoids(mgRHE/g)
D 11.28+039 6.9140.26°
SD 17410.13" 10.5120.22°
CD 13.8140.26" 11.19+0.22°
DEI0 13.5240.12° 10.17£0.51°
DE20 14.99+0,10° 10.33£0,02°
GA 15.73£0.17° 11.25029°

VED; freeze-dried powder from Pueraria thunbergiana extracts, SD; spray-dried powder
from Pueraria thunbergiana extracts, CD; spray-dried powder added 20% B
~cyclodextrin, DE=10; spray-dried powder added 20% dextrin(DE=10), DE=20;
spray-dried powder added 20% dextrin(DE=20), GA, spray-dried powder added 20%

arabic

%brewanons GAE, gallic acid equivalents; RHE, rutin hydrate equivalents.
Walues are mean=SD of triplicate determinations. Different superscripts within a column
indicate significant differences (p<0.05).
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Table 4. Alcohol dehydrogenase(ADH) and acetaldehyde dehydrogenase
(ALDH) activities of spray-dried powders prepared with Pueraria
thunbergiana extracts

Samples! Activity(%)
ADH ALDH
FD 191.49+6.69° 23.90£0.48"
D 227.70£6.21° 27.97+1.62*
CD 222.64+7.09" 2757137
DEI0 192.539.36° 2471£121°
DE20 179.08£5.61° 26.03£0.83®
GA 187.012.79" 25.77+1.44°

UFD; freeze-dried powder from Pueraria thunbergiana extracts, SD; spray-dried powder
from Pueraria thunbergiana extracts, CD; spray-dried powder added 20% P
-cyclodextrin, DE=10; spray-dried powder added 20% dextrin(DE=10), DE=20;
spray-dried powder added 20% dextrin(DE=20), GA, spray-dried powder added 20%
gum arabic

Walues are meantSD of triplicate determinations. Different superscripts within a colunn
indicate significant differences (p<0.05).
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Quality characteristics of spray-dried powders of Pueraria thunbergiana extracts with added forming agents
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