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ABSTRACT

Objectives : The objective of this study is to evaluate antioxidant activity and the main component content
change of steaming—drying fermented Gastrodiae rhizoma extract,

Methods : The antioxidant activities were determined for total polyphenol, flavonoid contents, SOD-like
activity, electron donating activity, nitrite scavenging ability and major functional components(gastrodin and
4—hydroxybenzyl alcohol content) were also measured,

Results : The polyphenol content of fermented Gastrodiae rhizoma by .S, cerevisiae were higher than those of
fermented Gastrodiae rhizoma by A, oryzae, and when the fermentation period is extended. SOD like activity of
fermented Gastrodiae rhizoma showed to be increased by fermentation with S, cerevisiae than fermentation by
A, oryzae, Electron donating activity of fermented Gastrodiae rhizoma were increased at almost parallel level as
vitamin C, by fermentation, Notably, fermentation by A, oryzae was moderately better than fermentation by .S
cerevisiae, Flavonoid content of Gastrodiae rhizoma showed to increasing by fermentation, particularly
fermentation by S, cerevisiae was proven to be more effective than by A, oryzae,

The more steaming—drying or increased period of fermentation would be resulted in more gastrodin contents
but under the same conditions, 4—hydroxybenzyl alcohol content of fermentation by A, oryzae in case of
steaming and drying 1 time and 3 time was higher than control,

Conclusions . These results has strongly hint the possible applicability of fermentation might be effective to
improve the diverse biological activities of Gastrodiae rhizoma and may further supports to develop a functional
food materials,
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N: Nitrite scavenging ability
A: Absorbance of 1 mM NaNO. added sample after standin for 1 hour
B: Absorbance of 1 mM NaNO:
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Table 1. Polyphenol content of fermented Gastrodiae rhizoma according
to fermented period and steaming and drying times(mg/mL)

FP Steaming and drying times
FF
(day) 1 3 5 7
Control ~ —  69.67+1.92™ 69.67+1.92% 69.67+1.92" 69.67+1,92™
3 132.26+1.28" 125.96+0.64° 20,78+0.00" 50.04+1.70"
sc 5 35.96+0.64" 163.37+1.70° 159.67+2.22" 119.67+1.92"
7 181,52+1.28" 220.78+0.00" 103,74+1.70" 185.22+1,92"
3 31.15+1.70° 153.74+1.70" 24.85+0.64° 23.37+0.64"
AO 5 104.11+1.11% 127.8140.64° 24.85+0.64" 43.74+1.70"
7 30,78+0.00° 82.26+1.70° 25.59+0.64" 86.,70+1,70"

FF: Fermentation fungi, SC: S cerevisiae, AO: A. oryzae. FP:
Fermented period(day). Steaming at 60C during 4hr and drying at
100C during 24hr at the first times, and steaming at 50C during
4hr and drying at 90C during 24hr after that time, Values represent
mean+SD(n=3), Different letters in each column indicate significant
differences according to DMRT(p<0.05). The letter a, b, ¢, d and w,
x, y, z compared with control, respectively,
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Table 2. Superoxide dismutase like activity of fermented Gastrodiae
rhizoma according to fermented period and steaming and drying
times(%)

FP Steaming and drying times
FF
(day) 1 3 5 7
Control 13.59+0.60"* 13,59+0.60"" 13,59%0.60™" 13.59+0,60"
3 9.0240.75"  7.76£0.95  9.67+0.99° 11.90+0.58"
sc 5 11.1140.60°  14.53+1.21" 16.07£1.04" 14.16+0.58"
7 1817+0.46" 19.47%0,60" 12,02+0.60°  849+0.8
3 3.26+0.82 12.28+0.99"  4.57+0.60°  4.31%0,39"
AO 5  16.86+1.04" 1215+0.39" 10.45+0.60°  7.58%0.46"
7 0.84+0.98"  6.79+0.28°  7.3240.60°  15.81%0.60"

FF: Fermentation fungi, SC: S cerevisiae, AO. A, oryzae, FP:
Fermented period(day). Steaming at 60C during 4hr and drying at
100C during 24hr at the first times, and steaming at 50°C during
4hr and drying at 90C during 24hr after that time. Values represent
mean+SD(n=3), Different letters in each column indicate significant
differences according to DMRT(p<0.05). The letter a, b, ¢, d and w,
X, y, z compared with control, respectively,

3. AR} Fd%5(Electron donating activity, EDA)

wadute war7h dads 9 SE3ped o2 Az
TS AR Ay}, Wav|ztely SEslge] BAglo] of
27} AxAnt Boh 29k vitamin C&F A9 T2 F=ES
2 yehgon, dar|zid mE o7t A9 gl AR i}
ettt SE3e7F BE4E SCHEF o daHatE X
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o] of7t F7ksle A o2 UEbdTh(Table 3).

Table 3. Electron donating activity of fermented Gastrodiae rhizoma
according to fermented period and steaming and drying times(%)

FP Steaming and drying times
FF
(day) 1 3 5 7
Control - 37.15%0.25™ 37.1540.25%" 87.15+0.25"" 37.15+0,25"
\(¢ —  58.88+0.69™" 58.88+0.69"" 58.88+0.69" 58,88+0.69"
3 55.37+1.31" 53.05+1.26" 53.89+0.16" 52.26+1.09°
sC 5 52,38+0.36° 55.61+1.8%b 51.32+1.91 65.65+0.42"
7 53.13+1.48° 53.89+0.16" 49.67+1.30c 37.15+0.25°
3 58.99+1.33" 50.73+0.75 63.68+0.83x 64.90+0,53"
AO 5  51.3240.96° 56.28+0.38" 66.31+0.30" 63.99+0.31"
7 53.88+1.60° 54.62+0.92° 64.94+0.31" 51.08%0,67

FF: Fermentation fungi, SC: S cerevisiae, AO: A. oryzae. FP:
Fermented period(day). Steaming at 60C during 4hr and drying at
100C during 24hr at the first times, and steaming at 50C during
4hr and drying at 90C during 24hr after that time. Values represent
mean+SD(n=3), Different letters in each column indicate significant
differences according to DMRT(p<0.05). The letter a, b, ¢, d and w,
x, y, z compared with control, respectively,
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Table 4. Flavonoid content of fermented Gastrodiae rhizoma according
to fermented period and steaming and drying times(mg/mL)

FP Steaming and drying times
FF
(day) 1 3 5 7
Control ~ —  4.37%+0.06%" 4.37+0.06" 4.37+0.06*" 4.37%0.06"
3 11.85+0.17° 4.33+0.11° 17.22+0.00" 20.66+0.11"
sc 5 7.73+0.06° 16.51+0.13" 19.81+0.06" 20.92+0.07"
7 15.37+0.13" 18.51£0.17" 17.59+0.13" 34.55+0.11"
3 5.33+0.117  8.51£0.06" 10.33+0.11% 10.33+0.11"
AO 5  8.15+0.06" 9.00+0.12" 12.48+0.06" 16.96+0.17°

7 6.96+0.07° 9.11£0.00" 12,18+0.17" 23.22+0.11"

FF: Fermentation fungi, SC: S cerevisiae, AO:. A, oryzae. FP:
Fermented period(day). Steaming at 60C during 4hr and drying at
100C during 24hr at the first times, and steaming at 50C during
4hr and drying at 90C during 24hr after that time, Values represent
mean+SD(n=3). Different letters in each column indicate significant
differences according to DMRT(p<0.05). The letter a, b, ¢, d and w,
x, v, z compared with control, respectively,

A AR A3, SCaEFFol ot LEHn}
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e Wste |ITH(Table 5).

Table 5. Nitrite scavenging ability of fermented Gastrodiae rhizoma
according to fermented period and steaming and drying times(%)

FP Steaming and drying times
e (day) 1 3 5 7
Control -  8.20+0.35™" 8.20+0.35 8.20+0.35"" 8.20+0,35""
3 1.5740.35° 2.07+0.70° 3.03+0.00° 5.87+1.10
sc 5 4,07£0.55" 1.97+£0.58° 557+0.90" 4.73+0.23"
7 2.37+0.42° 4.50+0.35" 3.77+0.40° 0.87+0.40°
3 1.40%0.00° 12,0040.00° 8.26+1,02° 11,13+0.75"
AO 5 3.13+0.29° 3.67+0.71" 10.43+1.10° 11.47+0.23"
7 3.43+0.46" 4.03+1.33" 8.87+1.55° 6.50%0.17"

FF: Fermentation fungi, SC: S cerevisiae, AO: A. oryzae. FP:
Fermented period(day). Steaming at 60C during 4hr and drying at
100C during 24hr at the first times, and steaming at 50C during
4hr and drying at 90C during 24hr after that time, Values represent
mean +SD(n=3), Different letters in each column indicate significant
differences according to DMRT(p<0.05). The letter a, b, ¢, d and x, y,
z compared with control, respectively.
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Table 6. Change of gastrodin content of fermented Gastrodiae

rhizoma according to fermented period and steaming and drying
times (ug/mL)

vk BaEo s 24 9 4

FP Steaming and drying times
FF
(day) 1 3 5 7
Control  —  1,713.68+1.22™ 1,713.68+1.22™ 1,713,68+1.22™ 1,713,68+1.22"
3 340.65+1.68" 289.67+0.80° 124.54+0.49" 245174092
SC 5 130.54%2.40" 263.02+2.25° 122.22+2.89™ 218.37+0,26°
7 158.52+2.53° 192.4140.48" 112.45+0.45  206.52+0.24"
3 296.47+0,35° 452.66+0.27° 266.63+0,49" 345.27+0,51"
AO 5  184.23+0.55° 340.15+0.18 272.28+2.89" 363.51+0.16"

7 119.54+0.49" 267.51+£0.53" 355.49+2.81" 412,07+0.19"

FF: Fermentation fungi, SC: S cerevisiae, AO: A oryzae. FP:
Fermented period(day). Steaming at 60C during 4hr and drying at
100C during 24hr at the first times, and steaming at 50C during
4hr and drying at 90C during 24hr after that time, Values represent
mean+SD(n=3), Different letters in each column indicate significant
differences according to DMRT(p<0.05). The letter a, b, ¢, d and w,
X, y, z compared with control, respectively,

7. 4—hydroxybenzyl alcohol ¥=F

a7|17t W F3X 348 4-hydroxybenzyl alcohol &=
df‘a ZAil= Table 73 2t} SCHF o35t WaAnp=
Z+of| ulgle] 4—hydroxybenzyl alcoholdgo] Z i
ar|zro] AojRel| wEtA Fadte Aol AOwHTe] ¢
3t dta Mol tZFo) B]Ste] 4—hydroxybenzyl alcohol &+
7ol F7ktAaL, B3] 5~73 FXE Hr} 1~33 FAxdH= A
o] 3] F7IsIH o™ T Slvt WoldeE TS
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FE f

Table 7. Change of 4—hydroxybenzyl alcohol content of fermented
Gastrodiae rhizoma according to fermented period and steaming
and drying times(ug/mL)

FP Steaming and drying times
FF
(day) 1 3 5 7
Control ~ —  377.174+1.23" 377.17+1.23” 377.17+1,23" 377.17+1,23"
3 340.65+1.68" 289.67%0.80" 124.54+0.49" 24517+0,92°
sc 5 130.54+2.40° 263.02+2.25° 122.22+2.89" 21837+0,26°
7 158.52%2.53° 192.4140.48" 112.45+0.45° 206.52+0.24°
3 1,685.26+0.26" 1,657.93+0,14" 412.45+0.16% 387.44%0,12z
AO 5 1,752.86+0.24" 1,384,49%0.40° 394.49+1.35 405.15+0.16"

7 1,796,57+0.15" 1,466.25+0.17° 446.26+4.47° 657.65+0.03"

FF: Fermentation fungi, SC: S cerevisiae, AO: A oryzae. FP:
Fermented period(day). Steaming at 60C during 4hr and drying at
100C during 24hr at the first times, and steaming at 50C during
4hr and drying at 90C during 24hr after that time, Values represent
mean+SD(n=3), Different letters in each column indicate significant
differences according to DMRT(p<0.05). The letter a, b, ¢, d and w,
X, y, z compared with control, respectively,
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& Hojuttx Rustgtt, wEbd WaEASFE, TaIIZE
FE3L wEt Zo|7t Qe AR AZAEH FT AR
AEZL 2% 2o R AlRdd,
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