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A Study on Functional components, antioxidant activity of Gastrodiae Rhizoma and
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ABSTRACT

Objectives : This study was carried out to know the necessity of freezing and boiling process of Gastrodiae
Rhizoma, Also we need to evaluate Gastrodia elata floral axis as a product ingridients,

Methods : Frozen Gastrodiae Rhizoma (GF1, GF2) and Gastrodia elata floral axis (GFA) were prepared. They
were divided into samples (GF1 : frozen at the freezer, GF2; frozen and boiled for 10 hours, GFA: dried at 7
0°C for 120 hours) for experiment, They were extracted using water, freeze dried and powdered. And we
analyzed proximate compositions, free sugars, gastrodin,

p—hydroxybenzyl alcohol and p-—hydroxybenzyl

aldehyde content, phenolic and flavonoid, electron donating ability and nitrate scavenging activity and
antioxidant activity,

Results : In moisture, crude ash, fructose, glucose, sucrose, p—Hydroxybenzyl alcohol GF2 showed lower level
than GF1. But GF2 showed higher content than GF1, in crude fat (0.8% ) 0.19%), gastrodin (8.84+0.58% »
4.18+0.73%), and p—hydroxybenzyl aldehyde (2.45+0.26% » 2.07+0.16%) content, phenolic (9.98+0.07% »
3.35+0.03%) and flavonoid (3.01+0.06% » 1.09+0.04%) content, electro donating ability (15.21+6.51% )
10.44+4.78%), nitrate scavening activity (20.43+5.30% ) 13.62+5.78%). GFA has a relatively lower key
indicators component, but has a enough impact on antioxidant effect in phenolic (11,85+0.08%) and flavonoid
content (1.45+0.038%), electron donating ability (18.58+9.06%) and nitrate scavenging activity (19.41+9.90%).
Conclusions In the view of proximate compositions, free sugars, functional component and antioxidant
activity, the results indicated that boiling process is effective for the frozen Gastrodiae Rhizoma, And Gastrodia

elata floral axis has a significantly functional components and antioxidant activity.
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Sol mI7} dokn A Yo, E=F, AHnlel chakgt
oFg]3] AHo] 850 =Y gastrodin, vanilly alcohol,
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Auts APEe FFE PP duiziEsbolA =85t
7H& 1592 ABEE ARSI ZR7]o] ool gl
A717F 11£3 emAP =2 GA% 2HE Adste] FRFE
AFES & 1~1.5 cm®] Z7|2 kA ARESHE

AHurs dut YA (R-B562GM, LG Electronics,
Korea)o] WaAld] B3 AGF), ds HAE "7
(EXT200A, Hanil M - E, Korea)2 10A1Zt 58 H25t%
tHGF2).

AdHE= 5 159 AFste] olEdE AASL ANHgH
H, Muke] Az 2 wWE Ve AEd JAEEd 9 &
52 249 mate] gzt 47¥2 E3) gastrodin, #HE, =
gREo|E, HAFos, obAAE 4AAG, BEE7E SolA,
HZ-91e] 2702 2RIE & £ 70ToA 1204752t
Az3e 2L Agste AR AZe] E83AH(GFA).
Az7t d=rd Hutel AYEE LDPE bagell Z4zb ol W
Z Bt (2—5C, FRS—1300RNRE, Premiere Corporation,
Korea)s}3itt,

2, Hu} 254 9 2% Az

Y5 Hute}t AGERE 93 7|2 st 7A 9 15
Hje] FRFE BHstY 95T oY 2ER 20A7HE<t
water bath (KSB—55, Sunil Developed ENG, CO., LTD,
Korea)ollA| #&3tth. #24L Bt A=E oIkt | &
¢t =7] (R—-124, Buchi Labortechnik AG, Switzerland)
2 5535 59E 4 2719 &7 deot s24d%
7] (FD8508, Ilshin Lab, CO., LTD, Korea)Z AZ3}Ht},

Az7} $hEE 22Ee WET (—20T. R-B562GM. LG
Electronics, Korea)o| E33tgich,

ZZte] Hup BEEE SR 4% F IFAEEAT
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Ao dukA Ao wet AAE, fEg T2 HPLC
BX47]7] (Waters HPLC 717, USA)E EA3}% )
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Aot A8 F F85 JES sy st HPLC (High
Performance Liquid Chromatography, Dionex,
Germany)E °©|&3td A7 £4& ottt (NAFEELA
AT A AFHES gastrodin, p—hydroxybenzyl alcohol
I} p-hydroxybenzyl aldehyde E&Z2 EA43te] A=A
< 8al A=F AL Ao ARgsiaT 4 AR S5 1 g¥E
ool Zas 20 el BN FESH UReAS @ F 4
Solg ooz AgaIAT, of % 30 w4 A (Shisheido
Capcell Pak C18 UG120, 4.6 mm I.D X 250 mm size)°ll
FAst] £4E AASHAT
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% ¥l S Folin-—Denisy”ol ule}t 7+ &l 22
$2 108] 3X3%F A& 1 meeo] Folin & Ciocalteu's phenol
reagent (Sigma—Aldrich Co,. USA) ¥ 10% NasNOs
(Duksan Pure Chemicals, Korea) £9< 7+ 1m¢® 22
7kt o A2l 1AIZE ZAE & 700 mollA FFEE
233t EZTAHL caffeic acid (Sigma—Aldrich Co,.
USA)E FFEZZ 319 0~100 ug/me] HH=Z A5 &
HE TqFS AEsei
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NaNO; 1 mee]l Al2S 28 1 m¥ Hs5=al 01N HClE 7}
sto] pH 2,52 23k 0,2M 74 AFAL 715ko]
H9g 10 me2 ek, 37°ColA 1AZE WA 7 v
A F e8 1 meoll 2% A 3 megh Griess Al
ok (Sigma—Aldrich Co,. USA) 0.4 m(E 7}3t & A-2of|A
1587 23 & 520 mo|A TFYEE A9 gz
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9. AAY

AFE 53 d& HolHE mean+SDE EAFEY, &
AY FodS ERlshy] $steq BA ZEIH(IBM SPSS
Statistics Ver, 18,00& Z-83ttt, dguix] EAEAY
(one—way ANOVA)S Alget & $-24o] & A] Duncan
< ARgStY AREEAE shled p<0.05 HLAolA 98t
ohal syt

—-

Zk AEEQ dRHdES A ZA3K(Table 1)E EA3
A= o2 2o

B5s 2HOE AxF AR GF1 W55ttt S9
A g AYPgt THoE ART AR GF29 v|uoAE
Bk 23EAE 91.194+0.02%2F 0.724+0.03%= GF1
o] GF2ETh wotou, W2 XAyt Zehuldal ko)A
= GF27} 0.8%%}F 0.39%2 GF27} GF1XEth &gkt

ANRE AlF T 4F AXS Ao2 AxI A8 GFA
o B3 Zokhwo] 95 37+0.00% 0.72%= THE A
250 v =A UEdT

Table 1. Proximate composition of frozen Gastrodiae Rhizoma and
the aerial part water extracts.

(2l %)
GF1 GF2 GFA
Moisture 91,19+0.02 90.86+0.02 95.37+0.00
Crude ash 0.72+0.03 0.59+0.00 0.47+0.01
Crude fat 0.19 0.8 0.07
Crude protein 0.36 0.39 0.72

GF1: Water extract of frozen Gastrodiae Rhizoma.
GF2: Water extract of frozen and boiled Gastrodiae Rhizoma.
GFA: Water extract of Gastrodiae elata aerial part,

2. FET TF

Z+ NEEY 9 THFE 2ARE A3K(Table 2)8 £4
3hH RE AR A fructose, glucose, sucrose= AZE S
O1}, lactose?} maltose= HAESEA &t

Ws 2Hes Az AR GF1E ettt 5%
AYE Pt THLE ARF AR GF2Y HugAE=
GF10] fructose, glucose, sucrose B%F &7 Uelgon,
E3] GF29)A] sucrose= UEA] gkt

AGRE A & EF A2 ALE AxT A=Y GFA

L fructosex= 1.45%2 THE A5 H|FA =& IS
Ueldon glucoses 0.82%2 THE ABE9 HE|A e
AFs UEleh 9 maltose 0.19%= ©HE AlREoAE
YERA] ¢hSka GFASIATE 0.19% 3= ekt

Table 2. The amount of free sugars of frozen Gastrodiae Rhizoma
and the aerial part water extracts.

(21 %)
GF1 GF2 GFA
Fructose 0.99 0.87 1.45
Glucose 1.13 1.04 0.82
Sucrose 1.27 N.D. 0.38
Lactose N.D. N.D. N.D.
Maltose N.D. N.D. 0.19

GSD1: Water extract of steamed and dried Gastrodiae Rhizoma by
one time,

Water extract of steamed and dried Gastrodiae Rhizoma by
three times.

Water extract of steamed and dried Gastrodiae Rhizoma by
five times.

Water extract of steamed and dried Gastrodiae Rhizoma by
seven times,

GF1:. Water extract of frozen Gastrodiae Rhizoma.

GF2: Water extract of frozen and boiled Gastrodiae Fhizoma.

GFA: Water extract of Gastrodiae elata floral axis.

GSD3:
GSDs:

GSD7:

2 Values in the same row are significantly different (p<0.05).

N.D.: Not Detected.

3. 715 & &F

Z} A&EQ] gastrodin, vanillin, p—hydroxybenzyl alcohol,
p-hydroxybenzyl aldehyde &2 HPLCE AME3le] £4
stgew, ZF HEO standard curves ZAI(Fig. 1)3hx,
ARSS 24T § 71648 T FEstd 71889
(Table 3).

5 2SR Axg AR GF1a YFstatt 5%
AYE AP 2HLE AxF AR GF29 HIAE
GF29)| 4] gastrodin®} p-hydroxybenzyl aldehyde®] Zko|
8.84+0.58 mg/gdt 2.45+0.26mg/gCE GF1RTt =4 4
Eten], ot 2% He} Aztel @Ee 27T AeE
e
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Fig. 1. HPLC chromatograms of active components in sample.
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Table 3. Gastrodin, p—Hydroxybenzyl alcohol and p—Hydroxybenzyl
aldehyde content of frozen Gastrodiae Rhizoma and the aerial part
water extracts.

(21 %)
GF1 GF2 GFA
Gastrodin 4,18+0,73°  8,84+0,58'  2,96+0,36'
p—Hydroxybenzyl alcohol 2.20+0, 47 2.12+0,.32° N.D.
p—Hydroxybenzyl aldehyde 2.07+0, 16¢ 2.45+0, 267 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,

GF1: Water extract of frozen Gastrodiae Rhizoma,

GF2: Water extract of frozen and boiled Gastrodiae Rhizoma,

GFA: Water extract of Gastrodiae elata floral axis,

*: Values in the same column are significantly different (p<0.05).
N.D.: Not Detected.

4, ¥ W=7 SR kol F

Zt NEY F e g St ol AR RAL
IHTable 4)& EA3tH, b2 ot

P53t 2HCE Az AR GF1Y} F53t9tht 3%
AE Ay THOR Axg AR HmoA= GF2olA
gastrodin®} p—hydroxybenzyl aldehyde®] Fto] 8.84+0.58
mg/gT 2.45+0,26mg/g 0.2 GF1ETh &4 Uehgton o=
5% A7t 42k S SV AR ddEr

AGRE AH & €3 AR Ae2 A=x3 A8 GFA
o] HEFFL 11,.85+0.08%2 Y5 Hute] A RS9 H|E}
o o= 35t AR RIS
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Table 4. Phenolic and flavonoid content of frozen Gastrodiae
Rhizoma and the aerial part water extracts.

(21 %)
GF1 GF2 GFA
Phenolic content 3.35%0.03 9.98+0.07 11,.85+0.08
Flavonoid content 1.09+0.04 3.01+0.06 1.45+0.03

GF1: Water extract of frozen Gastrodiae Rhizoma,
GF2: Water extract of frozen and boiled Gastrodiae Rhizoma,
GFA: Water extract of Gastrodiae elata floral axis,

5. AR Fosa} ol 2A%

ZF NREY HA Foledt ofdAld 2AGES BEA% 2
IH(Table 5)& 45k oh33

YES ZHOE AT AR GF1Y Yssaot €%
AZRE At THL=E AR AEQ GF29 vluoAE A
I o3t oA &A% BE GF27F o A UEhtA
2+ 15.21+6.51%%2}F 20.43+5.30%%2 JEFTH
AREE N2 & IF Ax3 Aoz AxF AR GFA
9+ GF13} GF2ol ¥3jM = &2 HA 3953 ofd
AHY AASES Vel o] ZFZ 18.58+9.06%2}F 19.41+9.90
o2 yepgrt,
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Table 5. Electron donating ability and nitrate scavenging activity of
frozen Gastrodiae Rhizoma and floral axis water extracts.

(21 %)
GF1 GF2 GFA
Electron donating ability 10.44+4,78" 15.21+6.51" 18.58+9.06
Nitrate scavenging activity 13.62+5, 78N 20.43+5.30 19.41+9.90

GF1: Water extract of frozen Gastrodiae Rhizoma.
GF2: Water extract of frozen and boiled Gastrodiae Rhizoma,
GFA: Water extract of Gastrodiae elata floral axis,

"‘ibi Values in the same row are significantly different (p<0.05).
NS: Not significant at p<0.05,
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alcohols AN S oifste, dute] CA19] MEATES
WA kAL A7 EHAQl A Ee] aakAl Edolztal BalE gl
o Ee gyt EntE 5o Mol AE My RRdz
FTHESHA = QL ES AR st @ At
Zgo] e m A, p—hydroxybenzyl aldehyde: |
AZAEY] 318 Ao gt RIS Ut Ao &
HA gom™ 2gzge] anHoz olgHm Yo,

Y &2 hydroxyl7|E Z+= WIS IRMEE 489
A 23} 4bEoly theFst Aol ZHedte EEE|
o. Zg¥ede dsita 22 AESS EARE wda 2
2 1EAEE eS| XEY olg2 T A oy &
t7150] sto|ER2 A9 Agste] wigAl] FEHE A5k, 3
Ak}, &, EEE, 39S 98 59 e FoEH
oAl we WAL 7T eP?. w4 S1HE (phenolic
phytochemicals)?] £7¢ Zz}R -o]=(flavonoids)= A
2itjZ(free radical)oll 284 of7|El= XA, Tz DNA
Y Aty &Aoo s dAlEl= w3 of, Au, A8 Ast
5ol gt RE2g-e dER BEES FAaNA Fob

2 dA74E 53 dednE 8Ase 3HE S8 =
L AEo] 3.35904 9,982, ZEtRo|E FE-S 1.09914
3.012 J7kske AL FRlstgor metx FEA7E 4
A9 F7tel SAAQ 2AAE VS 4 & AT ESE
I8¢ F8 AYEE AEEA GU9d FEde #He 48l
11.85 YR 2 be 422 Rk A0z &
AT 4= %lon, S8t olE JBE 14524 gt Wi
Aol Bohe= w0 AS E1 + Ath

DPPH(1, 1-Diphenyl—2—picryl—hydrazyl) 2 4&4%
2 FAEAZE AR ARtz DPPHEE BESSHHEA
DPPHE DPPHHEZE XA, FHEE A7l 9895
o83t At A4S S5t WHOE 7MY de] ARgH
Y, AEHAE FollH Aol obaAe 48]
Tolut AF AR Fof] AR aA B A SUAR] 9
g opAitg o2 s =], oA E-E 250l 35 amine
=9} dk23lo] nitrosaminesE AJAdStct  Nitrosamine
diazoalkane® 2 AUHo|A TrEolA ik, dild = NE
o] &S €43 o R Z A obRArE2 et
A 2 7k 7 AEE e e XY olgd ERE
o] T AEEZ AHdFSHH AA|Y o7 FHEoA Qo] it
Elo] ]9 A7) otdEre 7AG? grinE 9 sht
Ql oFAAFHE griss reagent®} WHESte] HE o] ofx g
UEal, o]RAL obAAIHY FEo| wet HFSEE A|R9]
obALIE Y AAGTE v 93 EHste WHORE XA}
oY, B A7 AW AuEd, ATese WEHuR
o =2 248 Ueglen, obaid AAsE HA] Hut
o Hlsh &S vehdo=a Zdo st 4 2=
450 EAsks Aoz wgH

2 doMe d5F SR Hul 2HE olgst AR
H ARY A SwstA WA Ays Hre] H]ghe],
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4 9 Pt 2ARE AT oheat 2,

1 9% A olgstel AT Azo B4 B3 U
B o|Fo] AYSH FF Helsh Anke] i AR
FFe Foltd] But g Ao Blskget

2. Avk AYRE olg3te] AR ARINE Hne) F
871548 gastrodin AES skl Haksh
4 qgiet,

3. AMnh ARl Aash BHL WAL FET Ao
AL FaAR, WE AUk £ 9L 9o
B2 85 A4 Aulo] Be7HAl e & 4
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