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ABSTRACT

Objectives : The objective of this study is to determine the best numbers of steaming—drying cycles of Gastrodiae
Rhizoma for both efficacy and taste. We investigated various characteristics among Gastrodiae Rhizoma samples
(GSD1, GSD3, GSD5 and GSD7) through the number of steaming—drying cycles increased.

Methods : Gastrodiae Rhizoma were steamed and dried at different repeated numbers, They were divided into
samples (GSD1; steamed and dried once, GSD3; steamed and dried three times, GSD5; steamed and dried five
times, GSD7; steamed and dried seven times) for experiment, They were extracted using water, freeze dried and
powdered to analyze proximate composition, free sugar amount, functional components, antioxidant activity and
sensory evaluation,

Results : Proximate composition and the amount of free sugars of Gastrodiae Rhizoma did not have meaningful
differences among samples, Phenolic and flavonoid content of samples were increased by increasing steaming—drying
numbers, Gastrodin content had different values and GSD7 was the highest in comparison with others,
Increasing steaming—drying numbers led to a increasing in radical and nitrate scavenging activity in samples,
Regarding to sensory evaluation, GSD5 was selected as the best sample according to its highest hedonic score
mean (5.54/7) among all samples for appearance, color, taste and overall acceptability.

Conclusions : The results indicated that 5th—cycling sample was effective in views of functional components,
antioxidant activity and sensory characteristics, Moreover, it was suggested that steaming—drying process improved
remarkably the effects of Gastrodiae Rhizoma,
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1. A=

Avke HEEE FRE FEAGAuRRMETA  s8gt
M8 15832 ARE ARSI 2R7 ool ¢l
2717F 1143 emAPE2 YA 2A3L Adste] SHRLE
AHg & 1~1.5 cm9] A7|2 ZEka] ARgstgh

olgA HAS ZAHE FT5E Wl MR HAA A
ueks] wjdste] 90-100C AHZollA 208& Huprt &3]
oS 7Hx] F453 & 7079 2EA 120A%F AR
S 13)(GSD1), 33] ¥HE(GSD3), 53] WHE(GSD5), 73

HER(GSDY)Y o 744 7o stol ARaRTh AR @
5%F Hvl= LDPE bagol Ztzh o} ¥# ®3 (2-57T,
FRS—1300RNRE, Premiere Corporation, Korea)3}itt,

2. A& AR

AzE Hupel AAEE 9 F7E gsid, 7A F
15819 27,2 FA43te] 95T oA 2&=F 20A17Hs9
water bath (KSB—55, Sunil Developed ENG, CO., LTD,
Korea)ollA| F&3l9tt, 2dqg Hd AXE Angt ] &
QF +=7] (R-124, Buchi Labortechnik AG, Switzerland)
2 &9t s5dS 44 2719 8714 "ot sAAx
7] (FD8508, Ilshin Lab, CO., LTD. Korea)Z AZ3}%c},
Az7} ¢EE 2ZES WET (20T, R-B562GM, LG
Electronics, Korea)oll E3}Htt,

Z¥zke] Hup Bg SRl 4% H =A@ R AT
¢ 4 fEd £ o=starnt. dnk AR 4

R0 dubAEof met AAEL, fEg g HPLC

BX7)7)(Waters HPLC 717, USA)E BA35}% )
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ol g3t Ak A4S silth, (AT AL AF
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aldehyde EEEES BNt HAFJAE a8 TF AL
Aol ARgSETE 2 AR F 1 g¥E Fot &5 20 ol
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sttt o] 3 30 we® ZH (Shiseido Capcell Pak C18
UG120, 4.6 mm I.D X 250 mm size, Japan)o] F¢slo] &
A& ATt

5. % s ¥ &%
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reagent (Sigma—Aldrich Co, USA) @ 10% NasNO; (Duksan
Pure Chemicals, Korea) €9 ZF 1m¢¥ = 715 o
< A4 1A AR & 700 moA FF=E AT
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. % EHolE F 3

Z ZgfE Lol FE29 0.5 mLol 10% aluminium
nitrate 0.1 mlL, 1M potassium acetate 0.1 mL ¥ ethanol
43 mLE AHE EFste] A4 4087 FAT v
415 nmolA FF=E S FEEJAHL2 quercetin
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10. SAA=

AYL 53 4L HolEE mean+SDE EASIYI, &
A oS sy st A4 Z=IM(IBM SPSS
Statistics Ver, 18,0)% &8sl LUzl RAHEA
(one—way ANOVA)E Al3e & $-24o] 312 Al Duncan
< AREEt ARRAARE 3o p<0.05 o]3ke] HofA
frejsicta wasteict,
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2749 FEIFE st AxRS ARE FoA, GSD1
9] £H3FEFO 84 84+0.030F 7P Wren, XIE R
Ay, ok Zo] Zko 747k 3. 60+0.06%, 0.29%, 0.62%
2 7P A vergth(Table 1).
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Table 1. Proximate composition of Gasfrodiae Rhizoma water
extracts.
(unit : %)
GSD1 GSD3 GSD5 GSD7
Moisture 84.84+0.03  90.87+0.02  91.28+0.11  91,08+0,09
Crude ash 3.60+0.06 0.77+0.04 0.66+0.01 0.75+0,00
Crude fat 0.29 0.11 0.09 0.13
Crude protein 0.62 0.45 0.40 0.40

GSD1: Water extract of steamed and dried Gastrodiae Rhizoma by one time,
GSD3: Water extract of steamed and dried Gastrodiae Rhizoma by three times,
GSD5: Water extract of steamed and dried Gastrodiae Rhizoma by five times,
GSD7: Water extract of steamed and dried Gastrodiae Rhizoma by seven times,

2. w3 &%

7 AREY $eY WL A ARE BAHY BE
A&l A fructose, glucose, sucrose= HZE 2L}, lactose
¢} maltose= AEEA Fouth,

479 FEIE 2Yste] AxT AIRE, GSDI,
GSD3, GSD5, GSD79A fructosex= 1,32%, 1.03%, 0.97%,
0.87%=Z, sucrose= 2.91%, 0.74%, 0.64%, 0.59%%= 4
gt AFE UEith(Table 2),

Table 2. The amount of free sugars of Gastrodiae Rhizoma water
extracts.

(unit _: %)
GSD1 GSD3 GSD5 GSD7
Fructose 1.32 1.03 0.97 0.87
Glucose 0.62 0.44 0.55 0.42
Sucrose 2.91 0.74 0.64 0.59
Lactose N.D. N.D. N.D. N.D.
Maltose N.D. N.D. N.D. N.D.

GSD1: Water extract of steamed and dried Gastrodiae Rhizoma by one time,
GSD3: Water extract of steamed and dried Gastrodiae Rhizoma by three times,
GSD5: Water extract of steamed and dried Gastrodiae Rhizoma by five times,
GSD7: Water extract of steamed and dried Gastrodiae Rhizoma by seven times,

N.D.: Not Detected.

3. 7Is A& FF

Zt A|RE9 gastrodin, vanillin, p—hydroxybenzyl
alcohol, p—hydroxybenzyl aldehyde %S HPLCE ARE:
ko] BAslgon, ZF AEQ standard curve® ZHAISHL,
AEES 4% F 71548 T2 F=Fsto 71Sskat

<739 SE3FE deste] A= Al®EQ GSD1, GSD3,
GSD5, GSD79|A+= gastrodin &&Fo] 13,43+0,.44mg/g,
15.34+0,60mg/g, 16.97+0.56mg/g, 17.11+0.53mg/glo2
Z7lh= 3¢S et E3F p-hydroxybenzyl aldehyde
o A% BRAZ FE ol ue W] F7NHE 2
&S Ho 492+0,20mg/g, 5.11+0.37mg/g, 5.63+0,.68mg/g,
6.62+0.36mg/go 2 ZzF YeRdth 18]y p—hydroxybenzyl
aloohole WHR FE R4 PEeE AASRE AT U
gfe] GSDI1, GSD3, GSD5, GSD70] 24z} 2.99+0,17mg
/g, 2,71%0.38mg/g, 1.95+0.19mg/g, 1.83+0.24mg/g= 1}
Elth, 99 ATl wWEd FE S HEIfOEH
gastrodin®} p—hydroxybenzyl aldehyde®} Z-& 7|58
AFE S7HAZ F S Aoz AE"EKTable 3).



58 KRR 2 f R —

Table 3. Gastrodin, p—-Hydroxybenzyl alcohol and p—Hydroxybenzyl
aldehyde content of Gastrodiae Rhizoma water extracts.

(unit : mg/g)
GSD1 GSD3 GSD5 GSD7
Gastrodin 13.42+0.44° 15.34+0.60° 16.97+0.56* 17.11+0.53"
content
p—Hydroxybenzyl a a b b
2.99+0.17°  2.71+0,38"  1.95+0.19° 1,83+0,24
alcohol
pilydroxybenzyl 4 010 90> 5114037  5.63+0.68°  6.62+0.36"

aldehyde

GSD1: Water extract of steamed and dried Gastrodiae Rhizoma by one time,
GSD3: Water extract of steamed and dried Gastrodiae Rhizoma by three times,
GSD5: Water extract of steamed and dried Gastrodiae Rhizoma by five times,
GSD7: Water extract of steamed and dried Gastrodiae Fhizoma by seven times,

“7 Values in the same row are significantly different (p<0,05).

4, ¥ Y=3 EH ot F

Zt NEY F e FgF St eolE AR RAR
e B4, oS3 2t

4749 Fx 3I4E gHstd Axg AEEQ GSDI,
GSD3, GSD5, GSD79|A+= phenol ¥&Fo] 17.45+0.13%,
18.01+0.17%, 19.31+£0.19%, 21.06+£0.20%= A} =7}
3h= AEE ERIT $ Uth. EF flavonoid FFE HA
8.85+0.07%, 8.99+0.08%, 10.2+0.09%, 11.14+0,10%
2 278k o] ERl"tHTable 4).
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Table 4. Phenolic and flavonoid content of Gastrodiae Rhizoma
water extracts

(&9 %)

GSD1 GSD3 GSD5 GSD7
Phenolic content 17.45+0.13" 18.01+0.17 19.314£0.19  21.06+0.20
Flavonoid content 8.85+0.07"°  8.99+0.08  10.240.09  11.14+0.10

GSD1: Water extract of steamed and dried Gastrodiae Fhizoma by one time,
GSD3: Water extract of steamed and dried Gastrodiae Fhizoma by three times,
GSD5: Water extract of steamed and dried Gastrodiae Fhizoma by five times,
GSD7: Water extract of steamed and dried Gastrodiae Fhizoma by seven times,

NS: Not significant at p<0,05,

5. AR Folkat obANA 2A%

7 AR5 WA Belsdt obuAty AA%S BEAT 2
Be B et
270 ZZ f48 sk A=T AREY GSDL,

GSD3, GSD5, GSD7olA A} Foled AR S7hhe H3dS
Ro|w, Z+z} 45.18+5.53%, 45.30+2.69%, 47.63+5.12%,
49.06+3.85%= UEFHTE EdH opEAitd AAF SloiA=
Fa3pe) mEt F7beke A3E Holw, ZH2t 28.2319,.32%,
33.00+14.16%, 34.86+12.62%, 37.42+7.18%= Lrebyt
th o] AAE E uf, FZ 3o vl st ot ist
=7 Frlete Ao 2 FRIFEUHTable 5).

Table 5. Electron donating ability and nitrate scavenging activity of
Gastrodiae Rhizoma water extracts.

(12 %)
GSD1 GSD3 GSD5 GSD7
Electron donating ability ~ 45.18+5.53  45.30£2,69  47.63%+5,12  49.06+3.85

Nitrate scavenging activity 28, 23+9,32NS 33.00+14.16 34.86+12,62 37.42+7.18

GSD1: Water extract of steamed and dried Gastrodiae Rhizoma by one time,
GSD3: Water extract of steamed and dried Gastrodiae Rhizoma by three times,
GSD5: Water extract of steamed and dried Gastrodiae Fhizoma by five times,
GSD7: Water extract of steamed and dried Gastrodiae Fhizoma by seven times,
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Z+ NREY Te¥a AAE 197 25 F9 245
ot T Yo] o= FEo] s, APEE AT
34 YeRd GSD59] Al&7F 5.38+0.949F 5.65+0.692 =
2 H$LE Ao T2 AzxJ4U FUMEE GSDToA
5.00£1,172 2 3t Yeho], vl 139 FRob= 1
<94 WAZE o Asitts 3718 49l 32 GSD1o] thE
AR H|F] AAL grolgks HIHE do] 4.27+£1.128 7}
A o H4s do vy GSD57F AYetA XEE gtk
23 o] o} & A 5.04+1. 182 & HLE uigit S
Bt e o, M, Y oA MY =2 HA4-E 42
GSD57F 5.54%0.9902, IsB7V 7P AYS 5% - 4
Z 31490E 1T 4= Ah(Fig. 1, Table 6).

Fig. 1. Sensory evaluation of Gastrodiae Rhizoma water extracts
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Taste Flavar

GSD1: Water extract of steamed and dried Gastrodiae Fhizoma by one time,
GSD3: Water extract of steamed and dried Gastrodiae Fhizoma by three times,
GSD5: Water extract of steamed and dried Gastrodiae Fhizoma by five times,
GSD7: Water extract of steamed and dried Gastrodiae Fhizoma by seven times,

Table 6. Sensory evaluation of Gastrodiae Rhizoma water extracts.
(S dp)

GSD1 GSD3 GSD5 GsD7
Apperance 4.92+1,02%  500+£1.36  538+094  512+1.31
Color 5044092  538+1.10 5654069  512+1.40
Flavor 5044082  531+1.26  512+107  500+1,17
Taste 4.927+1,12° 4.81+1,33°  504+118"  442+145"

Overall acceptability ~ 4,38+0,94"

GSD1: Water extract of steamed and dried Gastrodiae Rhizoma by one time,
GSD3: Water extract of steamed and dried Gastrodiae Rhizoma by three times,
GSD5: Water extract of steamed and dried Gastrodiae Rhizoma by five times,
GSD7: Water extract of steamed and dried Gastrodiae Rhizoma by seven times,

5.04+1.04" 5.54+0,99 5.00£0,94

NS\: Not significant at p<0,05,

: Values in the same row are significantly different (p<0.05).
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Aoke] ZZ 340 W2 7% 4

AR 271 Y Ho Bz SUksk Qe R
Aob Ao AR H7bEA Sk ol Huke] AlEF
A g Bl St Fe & 4 A=F 9= FZEIE 4
e 7 3789 o] dastER, ARAN 7 8ol
e THATIEAME, HREA FF2] ot 7|S=et &
= SHigksty] R At Aidol Easit

wEby 2 Agtollde Auk 237 S0 oA At
& AR A AFE A SHEHA AvE
= IS A Aol 2AH AwE AFskL, ARt
A48 AE FHCE PRt AT 712EE AR,
vk 2749 SE B =27 A2 Huke] A= =319

A2 S35 chakst Az 279 @t gastrodin, s, =
gRolE, HAAFAE, obdid 4aAs, TeB7E FolAl,
H-9le] 202 BlE B, F5 T 70TolA 120A1%F
Y Axd= 2SS A"t AE A E8st9T. 1
23 x40 wE F8 7)SAEQl gastrodindt
p—hydroxybenzyl aldehyde, F2 34kt E21¢ Hs1 =
ZHo|E AR FoE, ofdAE &A% Sl F7st
AFE Yehdie AL 1T 4 9t mEkA Sx3l
AAsHA Yo Hute] ej@gdS FUHIE 5= 3
202 AlmHEY
Hule] AR B4 5=, 238, W, AW
& aAon, sRET] A FE G4l we 13
84.84, 33] 90,87, 53] 91.28, 73] 91,082 &IHo] 13]
FE AYE AP HutRo= 33, 53, T3 FEAYE
sk Hupoll A sEFEFo] 2 Aol I 23
2ol H9+= 13 3.60, 3% 0.77, 53] 0.66, 73] 0.752 &
Eo] 13 Fx AZg Hnprt 7P E%ev 33, 53], 7
3] FX AYE AP Hulox= 239 FiFo] T2 A
o2 I =AW AHee FE g wet 13
0.29, 33] 0,11, 53] 0,09, 73] 0,132 FRIF, 13] F
I AYE Hute] 22 geFo] 33, 53], 73] FAE A
Hutol] vlg] AW o] 2 ALE ERIHUHY. 2o
e SE34o] wEt 13 0.62, 3% 0.45, 53] 0.40, 7
3] 04002 gRI=o], 13] T2 AT Hute o e
o] 33, 53], 73 FTEAT HutHch 2 Fo= Y
At

Hute] g8 3=k BAL Fructose, Glucose, Sucrose,
Lactose, Maltose 5= E435}9tt Fructosed AS X
A2 Sl ok 13] 1,32, 3% 1.03, 53] 0,97, 73] 0,87
2 I F2 A g7t IVEFE fadte AT
glstgint. Glucose®] A% FX A 3lgo] w2t 13
0.62, 33 0.44, 53 0.55, 73 0.422 AL}
Sucrose®] Z¢ S AT o] uwEr 13 2,91, 33
0.74, 53] 0,64, 73] 0,592 &IEH] FE AT 7t F
7Vekps Tadke S sk

Hule] F2QXPE 0 ZL gastrodin, p—hydroxybenzyl alcohol
T p—hydroxybenzyl aldehydeo] ¥r&A SQlth. °l& 5 =
EA glucoside?] gastroding &2 d7to] W= oFa|&ks
o B3} gk ARoln wapen”, Floe 71, 24
A, dES, YA @ A, 94 94 59 &
Lo] Q= Aoz dgA A’ p—hydroxybenzyl alcohol

Mo mn

s 9 B3 E49T 59

2 gastrodin® aglycone®.2 gastrodin®} uRRFIR 2 F 9
7199 743t ang Hol=d 8% B2 gt B
_TLQ‘},{EE]ZS), p—hydroxybenzyl aldehydex p—hydroxybenzyl
alcohol®} FARH EZE GABA Ho|&io| 3L 7]XH,
A JAAE LA valproic acid o} =& aAE e
ol HEW A% Fo| F& JRo|y”, Huke] 7|eARF
FE 2A 2AE HAuRd 2AY FE 3159 FUh o
2} gastrodin¥} p—hydroxybenzyl aldehydex= Hx} %713}
3 p—hydroxybenzyl alcohol #43lHtt o|AL HulE
AZ3PH gastrodin® 7433l p—hydroxybenzyl alchol
ol FFHARt, & ¥ XS gastroding F7H3haL
p—hydroxybenzyl alcoholS ZA3tH= A3 A1ATIe} o
28k, ol ke 7FEsHH gastrodin E3asA7F ES
AstElo] HajEz] 97] wRo|th” J2lm £Z Ax Al
+ gastrodin o] ST EF AR Aols IA F
ot W 2 ¥, 243 42427} Aupo] 71548
ZFE 7Pl H 2t Qe AE 4 ¢ U EBE 5
32 357 FV1she] Wl gastrodindt  p—hydroxybenzyl
aldehydee H2} Z71gtHs A7an %) ot 22 A7
7b Hute] EAT 850%E FFE E 5 I AR 4%
=,

HEE24E52 AEA BExEo oot 128 EAFS
7H ks SREEEA A WolA 278 o449 phenol
hydroxyl(-OH)71& 7IA3 glomf”, sisgde) Fa <z}
SEE TEi, EgEkolE, QMEAo Fo| AfEdd
27%S 7R, Fasega B @ FARES st
ARgy B4z g geA b, o] & Zerosl
QIZro] A¥st= Euls IAFE FolA &3] A + 3
= ALE g9 AEA EA5tY A S IS
=t #He27] 2747 gRkare] &2 o]} H|edt fx9| &
& 4 HE B e EE o2 ¢Fo] EgE 9]
seha s, Ageg a7%, ZEd Gk 84, 7t
SE39} AkstA] &4 (phospholipase A2, cyclooxygenase,
lipoxygenase ) A3l 715, FLH27], 29, G, I+
a7 5o ars 2= 2o’ ofdt & vy Zohr
LolE kg EA% AIHTable 4) Hnt 27 FE 3l
7t F7Feel whet ko]l Ikt RS S 4 Aith
o|AL FE A7t HukE HIERE o JAEY s &
Aol FFE Evtal R1E 8t Qledl, AR S Sigo
Hlg|ste] wliEn Zelrwol= Fre] ZrlEois Bu®
9}, Qo] FxE Ao wet He FgF o] U=
Ba¥el JuiAESE vz} gict,

DPPH(1,1-Diphenyl—2—picryl—hydrazyl)= 1 X7}
A FA9 radical2A, radical A&FY] WA} x| F=
Ao ojaf st | Az 24 FoF, 12 A 7
A F AdEE fagYRed ARE dEste AEE HA|st
= 9L A AYBAE EZo 93 Sd=o] F2 Ao
AR I Jro wet A 5a3E S5 e
2 7PF de Q0 ofFAES AE HUlEolA BEA
U A2 o] &= AW, AFe 273 ¥ 37 amineR
o} 22 EZI} 935t nitrosamine?] HUEHS A5
Aot} 47 s ol HH Al @YY JrIERES
ArBtEAl sto] M F(methemoglobinia)Zt R84 AAb2F

N

fr
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7l AeR ol opdAES AAH
F7H AZHRR, Qo] FEE
FAtss 24 éd% TXE 37t FUKeel weh kst
Zrletgtn BuEd A7 ukatd B AT
FE 359 STt wt ARz T opEAd Aol
F7kte A0S A 5 ASith
Advbs AHeES o vy, geot &9 gEd
Sog HAAe yro g QlAEo] glo], 7hg U o]g9] g—
2 5Y £ Q=S Avpe] Az "eye Ao’
2 A3 23E T A, BAE F5 F Az 3eE
S7tete] Aet ARE9 W7t 2AE AR, GSDI
< Az Fah gro] EIER] go W F4E W,
GSD7& A, g, 5to] HF ﬂswh B7HE AAARL
GSD57F thi-29] FEoA w2 H4E dof 7F oA
FE SI5E Rl ®at OME} TE 399 =
7]‘5 /H_\?_ b‘l—al: Ux}g]. :o:l-kl Ul _Jr 75] 7] 3‘;:57]_ %_7}63—.‘%
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el T2 AT 4ﬂl~— olgste] 7y AT d® FEIH
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13](GSD1) 33](GSD3), 53](GSD5), 73|(GSD7)¥ FE
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AV A3 et 2o,

1. ZE 359 Z7to) "t 928192l fructose, sucrose
Fhego] TAdhe= FEFS ERlstath

2. FE Fgel Zvlo] we Aule FR 7)5AEQ
Gastrodin, p—Hydroxybenzyl aldehyde’} &7}3}1L,
p—Hydroxybenzyl alcholo] Z4shH= AdS &35}
et
S .

3. ZE 3150 Z7b] wet Ante] s Heppieols
Fgol F7h5He S skt

4. FTE 9 7l wEt Muke] AdAgedsdt opdat

A 2Aso] SV A= sk,
5. st dn, & 713E 2 o, A, 9] FEoA

GSD57} &2 HSE oo 53] ZxAL7} M 4%
ol o

Mol §& FZ 592 sy,

]
T

6. 9ot e Asel wat, 53 2x Azl Auje] AR

He e B e PEYS sk,
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