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Quality and Antioxidant Activity of Granules Containing
Herbal Medicine Extracts
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ABSTRACT The aim of this study was to investigate the quality characteristics and antioxidant activities of herbal
medicine extract granules for the comparison of commercial powder products such as adlay tea powder and roasted
grain powder. The antioxidant activities of samples were estimated using reducing power, 1,1-diphenyl-2-picrylhydrazyl
(DPPH) and 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) free radical scavenging activities, and total
polyphenolic contents. Herbal extract granules contained 126.44+£7.26 mg/100 g of total polyphenolic contents.
Interestingly, the highest antioxidant activity was found in 5.5% herbal extract granules, which showed DPPH and
ABTS free radical scavenging activities of 71.82% and 85.28%, respectively, at 100 mg/mL and reducing power of
0.D 1.25. These results suggested that addition of herbal medicine extract had beneficial effects on the functionality
of granules without any affecting on its sensory characteristics.
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Table 1. Formulation of granules containing herbal medicine ex-
tracts

Herbal medicine

Ingredient (%) Control extracts
Water 5.5 0
Herbal medicine extracts 0 5.5
Soy protein isolate 33.0 33.0
Whey protein 2.0 2.0
Fructooligosaccharides 8.0 8.0
Milk calcium 5.0 5.0
Lactose 18.5 18.5
Cereal enzyme powder 25.0 25.0
Tricalcium phosphate 2.5 2.5
Biotin 0.1 0.1
Vitamin A 0.1 0.1
Vitamin B, 0.1 0.1
Vitamin C 0.1 0.1
Vitamin E 0.1 0.1
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Table 2. Moisture contents, pH, sugar contents, and solubility of CG, CH, ATP, and RGP

Samplesl) Moisture contents (%) pH Sugar contents (°Brix) Solubility (g)
CcG 2.94+0.375"% 6.8620.020° 0.90+0.10° 0.95+0.043°
GH 2.19+0.266° 6.724+0.021° 1.23+0.06° 0.8240.050°
ATP 2.7240.127" 6.87+0.031° 2.83+0.15° 0.49+0.039¢

RGP 4.94+0.435° 6.91£0.015° 0.45+0.05¢ 1.19+0.010°

UCG: control group, GH: granules containing herbal medicine extracts, ATP: adlay tea powder, RGP: roast grain powder.

YMean+SD.

»Values in same column with different letters are significantly different by Duncan's multiple range test (P<0.05).

th pHE 6.72~6.91 Atol 9] ghs Yehlo] 4714 A3+t
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Table 4. Antioxidant activity of CG, CH, ATP, and RGP

Table 3. Color value of CG, CH, ATP, and RGP

Samplesl) L a b
CcG 74.65£0.47%Y  0.89£0.01° 16.78+0.21°
GH 77.50+0.28" 0.74+0.01° 16.87+0.09"
ATP 72.7240.94° 2.83+0.05 18.79+0.28°
RGP 76.26+0.18° 2.35+£0.06° 18.40+0.20°

YCG: control group, GH: granules containing herbal medicine
extracts ATP: adlay tea powder, RGP: roast grain powder.
MeaniSD

?Values in same column with different letters are significantly
different by Duncan's multiple range test (P<0.05).

EME Lk GHYE 77.500.2 718 =& 31S JEhuge
W ATP¢} CGRU} ¥he WxZ Jehgict oA 555
HA7rek e Lkl o = ettt s JERE=
afbZ 0.7~2.9 Aol 9] gt vEhdo] A% ke A=

i

W HolQlth GHZE 0.74% 71 Srof oAl F+&& A7t
AAEe] ghe dojemgivy =S el bit CG7F

16.78% 717 we e vEnplot GHst A4 o

42 ZFol= ATt
sHAtst g mt
3laksl g3k tisk 23S DPPH radical £7%, ABTS

=
radical &7, =& 54319l om, 43 A3+ Table
49} 7t} DPPH radical 245 532 A2 A S u+=
Hl LA Q43 free radical®l DPPH7} &4ts}l g4 8 2k
2420 AR} 445 AFow DPPH-HE 99
uq/q PSR y_a}/\ﬂo] ko g E]—AHE]UE ) &4 5".63—%
9] free radical 275 FHol| F&A A= THIS,
19). FA W= BHA 50 ppme| DPPH &t Z 2452
37.7%= ATP®} RGP AAFHTE E%or GHE &
AT 71.82% K. th= St CGe ditst 4= 68.22%

Samplesl) DPPH radical ABTS radical Reducing power Polyphenol
scavenging activity (%) scavenging activity (%) (Abs. at 700 nm) (mg/100 g)
CG 68.22+3.24"2 78.96+4.70° 1.068+0.010° 120.58+5.03"
GH 71.82+3.60° 85.28+2.06" 1.254+0.005" 126.44+7.26"
ATP 26.16+4.78¢ 43.92+3.94° 0.531+0.001¢ 35.64+2.11°¢
RGP 31.40+1.67° 52.73+5.81" 0.687+0.023° 83.74+10.28"
BHA 50 ppm 37.70+3.74° 41.75%1.11° 0.363+0.004° -

1)CG control group, GH: granules containing herbal medicine extracts, ATP: adlay tea powder, RGP: roast grain powder.

MeaniSD

»Values in same column with different letters are significantly different by Duncan's multiple range test (P<0.05).
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Hicol= e 25 (23)e] w2 ¥ uhE w9 125.4 mg/100
g, A% 119.3 mg/100 g, EF 82.1 mg/100 g, 73}
@2+ 35 mg/100 g A= ir¥o] ATt o= GH 126.44
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Table 5. Sensory evaluation of CG and GH

Sensory G GH F-value
characteristics
Color 4.70+1.08” 4.46+1.38 1.226
Flavor 4.50+1.17 4.76+1.45 2231
Tasty 430+1.15 5.26+1.17 0.757"
Texture 4.46+1.28 430+1.44 1.677
Overall 430£1.34" 5.36+1.13" 0236

preference

YCG: control group, GH: granules containing herbal medicine
extracts.
“Mean=SD. Significantly different at P<0.05 by Student's t-test.
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