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SUMMARY

1. Chemical Composition of Gastrodiae rhizoma according to harvest
time

The crude protein, crude fat, crude ash contents of Gastodiae rhizoma
were 3.58%, 4.50%, 0.36% of spring and 0.89%, 3.06%, 2.43% of fall
respectively. The total dietary fiber of spring was 5.00%, higher than
4.12% of fall. The potassium was the highest mineral found in 9.96mg/g
of spring and 4.33mg/g of fall. Glutamic acid and aspartic acid were major
amino acids in all Gastodiae rhizoma. Total water soluble sugar and acidic
polysaccharide contents of spring were 59.16% and 7.27%, higher than
43.80% and 5.29% of fall. Total phenolic compound content, however,
was 4.20% of fall, higher than 2.59% of spring. The major phenolic
compounds were 4-hydroxybenzyl alcohol in all Gastodiae rhizoma and

also 4-hydroxybenzaldehyde and vanillin were detected.

2. Effect of Gastrodiae rhizoma on serum lipid concentrations in

rats fed with high fat diet

This study was carried out to investigate the effect of Gastrodiae
rhizoma on serum lipids and body fat in rats(Sprague—Dawley) fed
high—fat diet. As the result of investigation on the effects of Gastrodiae
rhizoma(G.KR.) powder and extract, body weight gain did not differ
significantly among dietary groups, but a little higher in groups of two
control and water ext. group. Organ weights of liver, spleen, kidney and

testes were statistically significant among dietary groups. Serum total
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cholesterol and triglyceride concentrations were markedly higher in two
control groups than 10°Bx water ext. group. Serum HDL—cholesterol
concentration was significantly higher in 2°Bx ethanol ext. group and
lower in control. Serum LDL+VLDL—-cholesterol concentration was
significantly lower in 2°Bx ethanol ext and water ext. group. There are
no significantly differences in serum testosterone level, but higher in
groups of 2°Bx ethanol ext., 5% powder and 10°Bx water ext. groups.
Blood glucose level was significantly higher in group positive control and
10°Bx water ext., whereas 10°Bx water ext. group was lower. Epididymal
fat pad(EFP) was markedly higher in control groups than groups fed G.Z.
dietary groups.

As the result of investigation on the effect of G.R. fractions on
serum lipid profiles and atherogenic index (AI) in male S.D. rats fed high
fat diet body weight gain, diet intake and feed efficiency ratio did not
differ significantly among groups during the experimental period, but final
body weight was on the average 44 g higher in control compared with
three G.R. Fr. of G.R. TC and TG levels of low molecular Fr. in
compared with control were decreased by on the average 21.5% and
39.6%, respectively. HDL-—chloesterol level was markedly higher in
protein Fr. than polysaccharide and protein Fr. of G.A.. LDL—cholesterol
levels of G.R. Fr. groups were significantly lower than control. Al was
significantly lower in polysaccharide Fr. of 1.45 than other two G. K. of
1.94~2.05 and control of 2.12. The results indicated that ethanol and
water extracts of G.R. were shown to decrease serum lipids(TC, TG,

LDL+VLDL) and body fat, but to increase serum HDL and testosterone
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levels in rats. Especially, it was suggested that water soluble and high
molecular weight components of G.A. like polysacchride and protein were

considered as functional components for improving hyper lipidemia.

3. Effect of Gastrodiae rhizoma components on systolic blood
pressure and serum lipid concentrations in  spontaneously
hypertensive rats fed high fat diet

This study was carried out to investigate the effect of Gastrodiae
rhizoma( G.R.) on blood pressure—lowering in spontaneously hypertensive
rats(SHR) fed high—fat diet. For investigation on effects of G.K. powder
and extract, forty of male SHR weighing approximately 100 g were
randomly divided into eight groups; A: negative control (lard 10%), B:
positive control(lard 10% + basal diet + 5 brix water extract), C: lard
10% + 1% G.R. powder, D: lard 10% + 5% G.R. powder, E: lard 10% +
2 brix 50% ethanol extract, F: lard 10% + 10 brix 50% ethanol extract,
G: lard 10% + 2 brix water extract, H: lard 10 % + 10 brix water
extract. A gain in weight did not differ significantly among dietary
groups, but a little higher in control groups than in G.R. dietary groups.
Except for spleen, weights of liver, kidney and testes are statistically
significant among dietary groups. Serum total cholesterol concentration
was markedly higher in control groups than in G.K. groups, however,
there was no significant difference in serum triglyceride. Except for
group A and group D, serum HDL concentration was significantly higher
in G.R. groups. On the other hand, serum LDL concentration was

significantly higher in two control groups and markedly lower in hot
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water extract groups of G.R. Reference systolic blood pressure(BP)
showed average 185.745.8 mmHg for 4 weeks after feeding high—fat
diet, and the pressure was measured on every 7 days intervals after
feeding of G.R. diet. Comparing with reference BP before feeding of G.R.
diet, the groups of 50% ethanol(E, F) and water(G) extracts on BP level
after 28 days were shown to be reduced at 16.8, 20.2 and 11.7 mmHg,
respectively. When the pressure(187 mmHg) of group A was considered
as 100%, the reduction rate of BP in group F was 11%(20.5 mmHg).
As result of investigations on the effect of G. K. fractions on blood
pressure and serum lipid profiles, the final weight of control group was
higher than in three G. R. fractions groups. Serum TC level was markedly
higher in control groups than in G. R. fractions groups and serum TG
level of low molecular Fr. and polysaccharide Fr. group were lower by 16
and 11% respectively than control group. HDL level was significantly
higher in polysaccharide Fr.. Whereas, LDL level was significantly higher
in control group by 25% compared to polysaccharide Fr. group. In terms
of atherogenic index(Al), G. R. fractions groups were significantly lower
than in control. Reference blood pressure(RBP) showed average 180~
190 mmHg at 8 weeks old after feeding of high fat diet for 3 weeks.
Compared with RBP, final blood pressure of G. R. Fr. group after 35 days
were shown to be decreased by 1.7, 5.5 and 3.6%, respectively but high
fat diet group(control) was shown increase of 2.6%. Especially, final
blood pressure of G. K. polysaccharide groups was lower by 22 mmHg
than control group. These results indicated that the groups treated with

G. R. extracts showed to have lower blood pressure level. Especially
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polysacchride fractions of G.R. may desirably influenced blood serum lipid

profiles and was considered as effective lowering of blood pressure.

4. Neuroprotective effects of Gastrodiae rhizoma against ischemic

brain injury

Gastrodiae rhizoma has been used traditionally for the treatment of
various neulologic symptoms. As well, it has been reported to show
antioxidant, glutamate antagonistic and GABA agonistic effects. Therefore
we hypothesized that Gastrodiae rhizoma has the neuroprotective effect
against ischemic brain injury in the in vitro and in vivo experimental
models. In order to test this hypothesis, extracts and fractionates from
Gastrodiae rhizoma were obtained and then the neuroprotective effects of
them were examined using two m witro models and two in vivo
global/focal ischemia models. The human neuroblastoma cells, SK—N—-SH,
and rat phcochrocytoma cells, PCl2 were incubated with or without
extracts for 48 h and then exposed to oxygen—glucose deprivation or
glutamate. To produce in vivo transient global ischemia, both common
carotid arteries of the gerbils were occluded for 5 min with
microaneurysmal clips. The gerbils were treated with extract
intraperitoneally or orally at dose of 100~500 mg/kg at 3 different times
(30 min before ischemia, immediately after reperfusion, and 2 h after
reperfusion), and the neuronal cell damage in the hippocampal CA1l region
was evaluated quantitatively 7 days after brain ischemia. In addition, focal

cerebral ischemia in SD rats was produced by right—sided endovascular
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middle cerebral artery occlusion (MCAO) and the total volume of
infarction was determined by 2,3,5—triphenyl tetrazolium chloride staining.
As a result, the cell death of SK—-N—-SH and PC12 following
oxygen—glucose deprivation or glutamate was not affected by the
treatments of 1—100 pg/ml extracts from Gastrodiae rhizoma. Among
different solvent fractions, ethanol fraction exhibited the highest activity.
Further activity—guided fractionation of ethanol fraction showed that the
neuroprotective activities of fraction 3 and 5 were higher than those of
any other fractions. Administration of extracts (p.o., i.p.) obtained from
Gastrodiae rhizoma did not increased the number of surviving cells/mm of
the CA1l region in transient global ischemia model. Additionally, alcohol
extracts from Gastrodiae rhizoma (100 and 300 mg/kg, i.p.) was not
effective to reduce the size of infarction after ischemic insults in focal
ischemia model. Taken together, it is likely that Gastrodiae rhizoma might
have no or inappreciable neuroprotective potential against cerebral ischemic

damage in our experimental condition.

5. Purification, identification and physicochemical properties of
active compounds in Gastrodiae rhizoma

The active compounds with lowering activities of systolic blood
pressure and serum lipid concentrations were purified and isolated from
Gastrodiae rhizoma extracts and their physicochemical properties were
investigated. The highest content of total phenolic compounds was found
in ethanol soluble low molecular fraction. The two major phenolic

compound, 4—hydroxybenzyl alcohol of 0.99% and 4—hydroxybenzaldehyde
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of 0.16% in ethanol soluble low molecular fraction were detected by TLC
and HPLC. One fraction of acidic polysaccharide was isolated and purified
by DEAE—-Sepharose CL—6B anion exchange chromatography and
Sephacryl S—300—HR gel filtration. The content of acidic polysaccharide
in water extract of Gastrodiae rhizoma was 15.8%. Xylose, glucose and
galacturonic acid as component sugars were detected in acidic polysaccharide

purified from Gastrodiae rhizoma.

6. Other functionalities in Gastrodiae rhizoma

The various functionalities like angiotensin converting enzyme(ACE)
inhibiting activity, anticoagulant activity, immune system modulating
activities, tyrosinase inhibiting activity, antioxidative activity in extracts
or component fractions of Gastrodiae rhizoma were investigated. Protein
fraction and water extracts fraction were shown 68.2% of ACE inhibiting
activity and relatively high macrophage lysosomal enzyme activity
respectively. But all tested sample were not effective on anticoagulant
activity and other immune system modulating activities. Two major
phenolic compounds, 4—hydroxybenzyl alcohol and 4—hydoxybenz
aldehyde, inhibited tyrosinase and ethanol soluble fraction was revealed
ABTS radical scavenging activity of above 20% and DPPH scavenging
activity of 40~55%.

7. Development of functional food products

In investigation on physicochemical properties of powder products

produced by different drying methods using Gastrodiae rhizoma, it was

_22_



confirmed that high water contents, browning index value, high acidic
polysaccharide and phenolic compounds contents in spray drying powder.
But solubility of drum drying powder was shown highest values of 78.4%.
Powder product of fine fractions at 10,000rpm produced by jet milling and
air classifying process was shown high yield of above 80%, narrow particle
size distribution, high contents of crude protein, sugars and acidic
polysaccharide. It was proper to roast for 20min at 200°C for flavor
improvement, maximum extraction vyield and high contents of active
compounds. Extraction twice with only water was proper to produce
concentrate product with high yield and active compound contents. One
liquid type tea(approx. 40°Bx) and drink products were developed using
concentrate. Two type granule tea were also developed using jet—milling

and spray drying powders.
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g o5 N2& X 8ksto] 2l&aAl Faetgith o]& 110TColA 24A7F 7hpt
af Al w skl 50 m FE&EFk=d 7)Aol R A/ &
0.2 m I =E o353l th AccQ . Fluor Reagent KitE AF&3Fe] AceQ .
Tagl2) WHOo R FLASAA rte] 14 ofu=Aibs A0t =, o3
g oAt AR 10 mE FHstel Al@del] &71a 7]l AceQ -
Fluor Reagent Kit®] &1 70 mE o] sttt of7]ol mlg] 55Tl A
HEEAIL R O2A 2 mE Wol AEFEAL olE ALoA 1&3F BA T F
55Cel A 1023 FE=A A2 th HPLC(JASCO, Japan)®2 g ofn|iit
o 3=y A4S FAEGT. BAC AREE ol BFEEE S amino
acid standard H(Pierce, USA)o]al, ZFHe&1& AccQ-Tag column(3.9 x 150mm,
Waters, USA)o]1t}. Sodium acetate trihydrate 0.14M3} 0.05%
trithylamine= 247} 343 HPLCE 79 pHE A4S AF&35te] 5.002

1
ZA3% ol 54 A&dT 60% acetonitrile®] ©] A BENS gradient® T
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A &EA1F Y. A=E=7]E= fluorescence detector(Ex. 250nm, Em.
395nm, Jasco, Japan), A8 FUHFE 540, columnd EALEEE 37T

ct.

w2714 24

2714 ARE AGEOR HYth F, 74 AR % 2 g% =l
i

Ol AE71(120C)ell A =& AAAZIAL 550C A7) 88tz el A 143t §]
3}, stk 7)ol HE 4411 HCD 10 ms& #7Mg o ol& 50
n FEETEIAR HA Bol2FE AL, oAt FrAFZefz=vidad
=Y HACP-AES,  Inductively  Coupled  Plasma-Atomic ~ Emisson
Spectrophotometer, Jobin Yvon JY138 Ultrace, France) o 2 ¥A13l%c} Z+
Are] FF&NL #7144 FFol @t 0~100 ppm ®HRIOA 4 F59 5=
2 A dedEdaAde Ak o] w ICP-AESe] #exie RF
power : 1.35 KV nebulizer flow 0.6 ¢ /min, auxilary gas flow: 0.5 ¢/min
o]t 7 Fr|de HE w2 Car 317.933, Mg: 279.553, Mn: 257.610,
Na: 588.995, K:766.491, Fe:238.204, P: 177.499 nm ©| 31t}
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% phenol TS Folin—ciocalteu Holl W} SA3 P o oju FFEARE
+ chlorogenic acidE A8ttt #vbs2] phenol FA2 HPLC(JASCO
AS-950-10, Jasco, Japan)® HAdgion AwS y—BondapakTM(3.9%<30

e

=]

ol\

FRoh 05% 2AE FHE HHEUED

g
ofo
e
rlo
[\
R
P
>
o

8 ml/min, HA=7]+= UV

§NES o] g3 gradient systemOZ, o]FHEE 0.
detector(280nm), &% 20C, AETYHFS 10 plo] ATt

3.58%% 4.50%, =AW 717+ 0.66%, 0.89%=
tha =4 YEpgon 233 247 3.06%°9F 2.43% % ¥ ARt
7} B4 E=A etk 338 Chung 52 FHvlel 2amde 7.60%, AW
2 0.50%, 232 3.20% = Xk vf 1o Shin 52 WA 5.47%,
ZAW 1.51%, 235 3.05%%2 B3k vl o} o5 A ZAytel vwg u
BoAY Aspoe Aubdor tia e zawd &S el

i

Table 1. Approximate composition of Gastrodiae rhizoma

(%, dry basis)

Harvest time Crude protein Crude fat Crude ash
Spring 3.58%0.12 0.66+0.04 3.06+0.05
Fall 4.50%0.10 0.8940.01 2.43+0.13
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. 4044

¥, FeAnke FA ol S Table 294 Atk 844 f
& w3 TR 47 1.74%9%F 1.71% %2 A9 frAskal o] B892 o)A

T FES A7 3.27%% 241%% = AvF i w2 d%e UERRIEL

Table 2. Dietary fiber contents of Gastrodiae rhizoma

(%, dry basis)

Harvest time SDFV IDF? TDFY
Spring 1.74+0.14 3.27£0.00 5.00
Fall 1.71£0.09 2.41£0.08 4.12

U SDF : Soluble dietary fiber
2 IDF : Insoluble dirtary fiber
¥ TDF : Total dietary iber : SDF + IDF

o). obrldt 24

B3 7FSHupe] olu At 2AS BA% Ay= Table 33 2ok 53

ok
o
E
1=
)
Hi
A
i
N
)
u

E
=

W 1 t}2o % glycine, serined 3
leucine, isoleucine, lysine, alanine &2 gr&Fo] H]uL
o™ FvH= methionine©] 0.15 mg/g, 7F&3PH= proline®] 0.19 mg/go =
7hd AL S UEhY. o] T AZA e Hlus] B ouf dA ofw

b RS vha WANE 2= 2 AolE UERA] St
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Table 3. Amino acid composition of Gastrodiae rhizoma

(mg/g, dry basis)

Harvest time

Amino acids

Spring Fall
Asp 5.67%0.04 4,59%0.02
Ser 1.92+0.10 2.13+0.02
Glu 5.57£0.41 4.3310.00
Gly 2.11£0.02 2.8210.03
His 0.75%0.07 0.66x0.06
Thr 0.93+0.11 1.00+0.00
Arg 0.95£0.02 0.921+0.02
Ala 1.64%0.11 1.88+0.01
Pro 0.31£0.06 0.19%£0.01
Cys 0.56%+0.01 0.4910.03
Tyr 0.45%+0.04 0.59+0.01
Val 1.16+0.09 1.15%0.01
Met 0.15+0.04 0.23+0.01
Lys 1.78+0.09 1.91+0.02
lle 1.81+0.06 1.61+0.26
Leu 0.85+0.06 0.85+0.01
Phe 1.01+0.10 1.1940.01
Total 27.62 26.54
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ARzgr 53 7S Avke] F714d §%Fe Table 49 2tk 53 7HS
P =S 39S veEhgden 1

=]
Hbo] B-xwl= Ca, P, Mg, Na, Mn, Fe 2.2, 7}&xule] A% Ca, P, Mg,

—n
=
N
L
©
(@)}
=

o

¥

~
]

ﬂ
(@)
1
&

~
)

o
fr
N

Na, Fe, Mn <02 %2 IS vehflo] w714 24 dolr= & Aol7t
e sloz verdth Chung 5& SA12e #nbeA] K, P, Ca, Na, Mg

oz Hrdo] =4 iy Jduta Budtia, Kim 5% K, P, Ca, Mg,

Na co= grgfo] gral Barste] & A9 Zte] 7o dA sl

Table 4. Mineral contents of Gastrodiae rhizoma

(mg/g, dry basis)

Harvest Time

Mineral Spring Fall

Na 0.08+0.01 0.14+0.01
K 9.96+0.43 7.65%0.04
Ca 1.10£0.00 1.1240.01
Mg 0.60£0.01 0.63+0.01
Mn 0.01£0.00 0.01+0.00
P 1.03+0.03 1.11+0.02
Fe 0.01£0.00 0.021£0.00

vh 39, 899 2 AN §3
7heA e

w2t

[o)

9, #9992
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Table 53 #Zo. #3 7F&Hvte 84 F9 FFS 7247 5.
43.80%°]% o o]F AT 20.8%%F

1
9 dFel tha ¥ ushdth Ea dTEAe gEE Bt 7.3%

Table 5. Total water soluble sugar, reducing sugar and acidic

polysaccharides, contents of Gastrodiae rhizoma
(%, dry basis)

. . Acidic
Harvest Time Total sugar Reducing sugar .
polysaccharides
Spring 59.16+5.37 20.82+0.59 7.2710.19
Fall 43.801+4.66 15.1740.20 5.291+0.82

FAAXY 5, TheAvke] feld £ A3 Table 63 #th & g
3 e EAnl} 22.95%% 7FSAHvle] 18.91%0] HlE) o fud e

S YeRAY 89 2AS A Ed BH-vte] A9 glucose®t fructose 32
=7 YERd vhE 7S uke] A 9ol =

A2
sucrose’} glucose®} fructose #L ©diol

¢} &2 maltose= A9 HAET

_\3

ek W 2 dFeME o T A7

1= -
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Table 6. Free sugar composition of Gastrodiae rhizoma

(%, dry basis)

Harvest

. Fructose Glucose Sucrose Maltose Total
Time
Spring 8.06+£0.51 8.72£0.43 6.17£0.40 - 22.95
Fall 5.77+£0.26 5.93+£0.28 7.21£0.33 - 18.91

sAAZE vt THEFHFHR 244S Table 70 YT 7R

EoFS 4200mg% 2 B VY] 2590mg%oll vlE) =A WEly obA
A gRdEdE s FEE HERY. sAdxS 59 b A
uke] Him 2SS AYEH 53 7S ek B5% 4-hydroxybenzyl alcohol©]
Fo dsAdRolden 27 120.7mg% et 438.9mg% 2] oS YEIY 1
vro| 4-hydrozybenzyl aldehyde2 Z+Z} 0.3mg% ¢} 4.6 mg%, vanilline 28.3
mg% et 7.9 mg%e) AT, B3 vanilly alcohol:E 7FE-Hulol A mE AEFES O

U mdrbel M= AL AEEA okt
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Table 7. Total phenolics content and the composition of Gastrodiae

rhizoma
(%, dry basis)
Harvest time Spring Fall
Total phenolics content 2590.0+ 0.2 4200.0£ 0.1
4-hydroxybenzyl alcohol 120.7£11.4 238.9x14.1
4-hydrozybenzyl aldehyde 0.3+ 0.0 4.6+ 2.3
Composition
vanilly alcohol trace 0.1+ 0.2
vanillin 28.3t 4.7 7.9+ 3.9

4, ZaEH

AOAC(1990) Official Methods of Analysis.(15th ed.) Association of
Official Analytical Chemists, Washington, DC., USA

AOAC(1995) Official Methods of Analysis. (16th ed.) The Scientific
Association Dedicated to Analytical Excellence. pp 71-73. Washinton,
DC, USA

AOAC(1995) Official Methods of Analysis.(18th ed.) Association of
Official Analytical Chemists, Washington, DC., USA

Blumenktranz, N. and Abboe-Hanson, G. (1973) New method for
quantitative determination of wuronic acids. Anal Biochem. 54,
484-489.

Chung, H. S. and Ji, G. E.(1994) Composition and functionality of
chonma. Korean J. Food Sci. Technol. 26, 213-220(1994)
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Dubois, M., Gilles, K. A., Hamilton, J. K., Robers, P. A. and Smith F.
(1956) Colorimetric method for determination of sugar and related
substances. Anal. Chem. 28, 350-356.

Huang, J. H. (1989) Comparison studies on pharmacological properties
of injection Gastrodia elata, gastrodinfree fraction and gastrodin.
Chung-Kuo-Hsueh-Ko-Hsueh-Yuan-Hsueh-Pao. 11, 147-152

Huang, Z. L. (1985) Recent developments in pharmacological study and
clinical application of Gastrodia elata in China. Chung-Hsi-[-Chieh-Ho-
Tsa-Chih. 5, 251-258.

Kim, E. J., Ji, G. E. and Kang, Y. H. (1994) Effects of Gastrodia
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Food Sci. Technol. 26, 213-220.

Ku, B. H. (1991) Experimental studies on the pharmaceutical effects of
Gastrodia elata. M.S. thesis, Kyung-Hee Univ., Seoul, Korea.

Lee, B. Y., Choi, H. S. and Hwang, J. B. (2002) Analysis of food
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Technol. 34, 37-42.

Paik, Y. S., Song, J. K., Yoon, C. H., Chung, K. S. and Yun-Choi, H.
S.(1995) Antiplatelet and anti-thrombotic effects of Gastrodia elata.
Korean J. Phamacogn. 26, 385-389.
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Enology and Viticulture. 16, 144-158.
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Hakchang-Sa, Seoul, pp. 446-447.

Somogi, M. (1952) Notes on sugar determination. J. Anal. Chem., 195,
19-23.

Waters(1993) AccQ. Tag Amino acid Analysis System. Operator’s
Manual

Wu, H. Q., Xie, L., Jin, X. N., Ge, Q., Jin, H. and Liu, G. Q. (1989) The
effect of vanillin on the fully amygdalakindled seizures in the rat.

Yao-Hsueh-Hsueh-Pao. 24, 482-489.
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Al 2 A FYZEHEAY 85 H7HE A aXEF AAAE

1. A&
AvFCKik, Gastrodiae rhizoma)= ‘FZx3pol| &dl= thdAd ZEQ =zt
= (M}, Gastrodia elata Blume)S] HeEl& A Hsle Ao ZA A1),
AE-CRBE), FREER), AxGii), BF2(EiE) 59 & 3o
F271% gt) A2 EARER) = vt SFCh) SR 75 o]

Ko, o]l HEE(PER)T AR dHA Aok vt A &
¥ H 2xEdAENA Fol B F el FE 1d™

LW 5o AdoaHy ~EH A vE 59 =4

&
HAAA e HAepdtel wid T3 ATRIES BW Hvbds

k]
(i
nd
2
30
o
=

vanilly alcohol, vanillin, benzaldehydes, ¥Wl&#| o] At}
vl (acetyl— gastrodin), vl (p—hydroxybenzyl alcohol) & A&
FAFFA 22 7P vk g At Es FHwke] oY 7RA &
A A, ko) 3 dad 2 3 gl tig AT, HuleEEe
Fedtr)e] mA= JEF, dubd el gk Ba =T 1S ol

1A d <3 (hyperlipedemia)& AT o] ZHUlxEE, THAY, A2 2

GAME Bel BEsb Mo SR AU b AgHon JFe

A ke wE 4el 9ele] st AUEAWNLDL) FAZHEANE E

< dHE ot dy LDL FH s Eel drpsiAw s v of
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(rasrrodae shizoma, 100g
— B0% sthano] extraction

— Filtration
Smpornatent K el
I_ Oiirafiization, IE Hot water extraction
| | Fillratios
Filtrate, GE—1 Residus | |
145 g {Diseard) )
Filtrate Kesadue
| [ [N=card)
Dipestion with pronsse — — Dhgestion =ik periodabe
IMNerafitration, 10K — Ulrafitratios, 1{E
Filtrate Residue, GE=2  Fitrate Residue, GR—1
{ Discard) 2AT g { Diseard) . ¥

Fig. 1. Preparation of Gastrodiae rhizoma fractions.

2k Ag 2]
AR RE 2A43 g FEE 2L BIES0 AEasS #HUsH] 9
st dH o AP olE Fste] 1A 8 (hyperlipidemia) S A

ol A&E 7] A oli= AIN-93 dieto] T3t FAsIIon duldFd

il

2
ny

rlo

casein, ©53ET Y2 corn starch, A3 92 soybean oil& AF&-3F3ITh
g 71E 7} oo FA|(lard : corn oil : cholesterol 10:2:1, w/w)E
A 7yake]l A2 o] (HFCD, high fat and cholesterol diet)Z A %3&}e] Al-&
otk 7]E A olo] A4S Table 19 Zom Hnp By @ FHEo] 49 2

=
Fatol Az ARE HANFO Avk B S

_l

o dARE

=
Fe Aol @

o

_57_



Table 1. Formula of basal diet

Ingredients Content(%)
Casein (feed grade CP 85%) 20.00
Corn starch 39.75
Dextrinized corn starch 13.20
Sucrose 10.00
Soybean oil 7.00
Cellulose (fiber) 5.00
Mineral mixture” 3.50
Vitamin mixture® 1.00
L—Cystine 0.30
Choline bitartrate 0.25

D Contained per kg mixture ; CaHPOs 500 g, NaCl 74 g, KsCeOrH:0 220 g,
K2SOs 52 g, MgO 24 g, 48% Mn 35 g, 17% Fe 6.0 g, 70% Zn 1.6 g, 53% Cu
0.3 g, KIO; 0.01 g, CrK(S0O4)212H50 0.55 g and sucrose.

? Contained per kg mixture ; thiaminHCl 600 mg, riboflavin 600 mg, pyridoxine:
HCl 700 mg, nicotinic acid 3 g, Vit. A 400,000 IU (retinyl acetate), Vit. E (dL—
a—tocopheryl acetate) 5,000 IU, Vit. Ds 2.5 mg, Vit. K 5.0 mg and sucrose.

A EES AF 3~4 FHE Sprague—DawleyAle] 7 AHE FAI8}
Z7IATs 7485t TR (randomized
complete block design) 2.2 A&+ 10~12vF2]% vl X3}t AFSA 2%

= 18+2°C, 2T 12 Az, B3 2ol Aol (ad libitum) s ST,

)

e Sk

S
AFst, Aol A%, d71et ALFAAGA=(EFP) o] FA, 98-}
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7hAolE Folstal o] % 45 Fehe AubAols} vpe] AFFEE(S
Footalth(Table 2). AR A B Al &

PE 5 brixst B2 ANMIRTE FAUET o R AREEHAY. drkel e
A7k dddafelst Hvte]l 50% olEE B deFEw AR AL

Table 33} Zt}.

Table 2. Design of experimental diets

Group Experimental diets

A diet of 10% lard for 11wks (negative control)

B diet of 10% lard for 7wks + rat chow & hot water extract
(5 brix) of G rhizoma for 4wks (positive control)

cV diet of 10% lard for 7wks + 1% G rhizoma powder for 4wks

DY diet of 10% lard for 7wks + 5% G. rhizoma powder for 4wks

g diet of 10% lard for 7wks + 50% EtOH extract(2 brix) of G
rhizoma for 4wks

£ diet of 10% lard for 7wks + 50% EtOH extract(10 brix) of G
rhizoma for 4wks

o diet of 10% lard for 7wks + water extract(2 brix) of G
rhizoma for 4wks

o diet of 10% lard for 7wks + water extract(10 brix) of G

rhizoma for 4wks

V' Gastrodize rhizoma powder(group C and D) were supplemented 1% and

5%(w/w) in a diet based AIN—93, respectively.
2 50% ethanol and hot water(group E~H) extracts of G rhizoma were orally

administered once a day for 4 weeks.
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Table 3. Composition of experimental diets and G. rhizoma extract

Moisture ~ Ash Protein Lipid Carbohy— Ca P
Group (%) (%) (%) (%)  drate(%) (mg%) (mg%)
A? 10.5 6.38 20.2 18.5 44.6 0.55 0.64
B 9.3 8.02 22.1 3.5 66.4 0.62 0.43
C 10.1 6.32 19.7 16.6 47.7 0.57 0.63
D 9.9 6.03 19.2 16.5 48.4 0.38 0.41
1 95.0 0.35 = - - 0.03 0.06
2 90.0 0.64 - - - 0.06 0.10
3 90.0 1.83 - - - 0.01 0.04

Y not analysis

2 A 10% lard diet
B : Basal diet
C : 10% lard diet + 1% G. rhizoma powder
D : 10% lard diet + 5% G. rhizoma powder
1 : Hot water extract(5 brix) of G. rhizoma
2 © Hot water extract(10 brix) of G. rhizoma
3 : 50% ethanol extract(10 brix) of G. rhizoma

(2) 348 2 Aol gAB
SAWA ) (lard 10%) Folg A7) AZAs et Ao 4AFL Table 4
s 2},

of
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Table 4. Effect of powder, and ethanol and hot water extracts of G

rhizoma on daily weight gain and diet intake in S.D. rats

Initial body Final body wt.

Weight gain

Diet intake

Group wt.(g) (&) (g/day) (g/day)
A 131.5+12.7  450.3+39.0°  4.15+2.53  22.14+2.13°
B 141.6+ 7.0  482.1+78.3*  4.2242.48  22.15%1.76°
C 136.7£13.5  427.4+35.4"°  3.65+£2.32  21.514+2.23%
D 127.4+15.9  377.7+61.4°  3.16+2.91  20.30%2.00®
E 130.1+14.1  402.1+52.8%  3.19+2.81  19.49+2.73
F 135.8413.2  390.1+45.0°  3.28+3.31  21.3242.16™
G 133.8+ 8.4  468.9+38.7% 4204257  21.67+2.13°
H 132.0+£10.5  414.4+42.1%  3.58+2.75  20.41%£2.19®

Values are meantS.D.(n=12). Means in the same column not sharing a common
letter are significantly different(p<0.05).

The average of initial body weight is 133.6 g.

Experimental periods are 11 weeks.
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e
=
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)
ofy
rlo

<]

A4 133.6%14.4 g0 &2 AAF7E ol 7h Aok, AW

oF Folstal Hop Boa) 50% dwe 2 A
oF #o Fo] AlFFTE AT 390.1~482.1 go 2 FAY)
%L, HuhEE 5% (D)ol 7HE SHAtH(p<0.05). AH A7IZH(11F) ¢
ux Aol E FoJd SAWRT(A)S 450.3 g2 Hup d5-FEE57(G)9
468.9 g Bt} FAKOR GA T GES AQg Mwpaoltel] HEA FA
AnpolrH s BuFoME 1% Bu 5%7)

50% NEre1 dFFESETAAE 2 brix BF 10 brixZb 93 AF A&

_62_



T O (A, B)o] 2t 4.15, 4.22 g/day, @FFEET(G)o] 4.20 g/day >

=
[¢}

[e)
F

SRR

e,

3

=
2

3.16~3.65 g/dayo.& H]

aL, Awpaolit

Felsh

S} (p<0.05).

(3) Z715Al

uf 7}

-
X

A gwed mk A

Qur o

=
=

A2 o] (lard 10%)

o
HH
o

ZFo] 7F AA T (p<0.05).

| BAAoR fo

HAl sEekal Hats A9l

S

A

+(D)# 50% ol

(F)o] -]

HeFEE

cH

olT(D)3 50% oI
A wetow 19 o

S

Fel 71

T OxT(A, B)ol 7

Fol7F YERSL T

X

o)/

o]

=
-

ol

, I Z+H(B)o]

3%

rHy

Aol

=
-

gkom 1 9 o

)

AW lymphocyte 2§

ki3

o ¢

K

1)
X

el
;OO

JAWO

7d 3ol

3}
=

D¢} 50% deSFE=ET FrF AW WA

AJr

_63_



Table 5. Effect of powder,

and ethanol

Gastrodiae rhizoma on organ weight in S.D. rats

and hot water extracts of

Organs(g/100g body weight)

Group
Liver Spleen Kidney Testis
A 2.91+0.23*  0.1740.05"  0.2840.03®  0.51+0.05°
B 2.87+0.17°  0.1740.04° 0.25+0.02°  0.5240.07%
C 3.07£0.22*  0.17£0.03°  0.29£0.03®  0.58+0.05%*
D 2.9740.31*°  0.2940.22°  0.30£0.06°  0.64+£0.09°
E 2.82+0.28*  0.17+£0.04°  0.28+0.03®  0.58+0.07®
F 2.86£0.36°  0.30£0.21*  0.30£0.05*  0.58+0.05%
G 2.8440.25°  0.16+0.03"  0.2740.03®  0.55+0.04
H 2.46%0.19 0.1840.05°  0.2840.02®®  0.60%0.07*

Values are meantS.D.(n=12).
Means in the same column
different(p<0.05).

(4) 83 AALF

not sharing a common letter are significantly

AAETS D T ZTUlaHEolY FAAYC] SbE dHE O e
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Table 6. Effect of powder, and ethanol and hot water extracts of

Gastrodiae rhizoma on serum lipid concentrations in S.D. rats

Serum lipids(mg/dl)

Group

TCY TG? HDL® LDL+VLDL?
A 110.6+16.3°  126.9+28.3% 34.3+9.0° 34.6+17.0°
B 94.0+ 9.1*  146.5%£27.9° 37.217.7%" 27.5+13.7%
C 80.2413.8®  89.4+17.6™ 40.66.7% 21.7419.3%
D 80.9+ 8.7 99.7+30.2" 36.8+6.2°  24.2+17.4%
E 78.8+ 8.8® 99.0+36.5" 44.3+6.7° 14.74£17.1%
F 78.8+£10.6®  89.8+33.3" 39.746.4% 21.1£17.1*
G 76.9% 9.9  104.4+25.3™ 43.5+6.7% 12.5+15.0°
H 72.1+ 9.2° 81.7+15.1° 40.5+5.6® 15.3+14.6™

Values are meantS.D.(n=12).

Means in the same column not sharing a common letter are significantly
different(p<0.05).

1) Total—cholesterol

2) Triglyceride

3) High—density lipoprotein cholesterol

4) Low—density and very low—density lipoprotein cholesterols

Table 69] Ao F FA2HE(TOTHS A1F A 7|2t lard 10%24] ©]
Z F9J3 (A I AL 757 lard 10%24 015 Fodta o] F 4577 U
Aol e} d4-FEE(5 brix) S wolgh iz (B)o] ZH2t 110.6, 94.0 mg/dl
o= HmpAoltel] Hla] FostAl Fkal, dFEFE=w(H)o] 72.1 mg/dl &
2 Aol T /M Wkth(p<0.05). F F2HES YE2T(A, B) Bt

o
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2 folasl TCO| sRE BaNATE Bie} fFAbeit)
FAA(TG)FFS izl Ak Bitol ZH2F 126.9, 146.5 mg/dl ©.&

:Lm%

ﬂll

Ho
(3
>
N

2\
o
A,

>
o,
M
2
R
:?L_',
ol
Ry
2
o
ftl
i
30
&
o)

o
h=)
>
o,
M
-3

S
rlr
ilieh
-
o
i
i
Y
=
o,

2
104.4 mg/dl &= FAA Aol= ATE HDLIZFS Hvp2old & 50%
AqegEF=E(E)o] 44.3 mg/dle= 7HE sk Al & 713F lard 10%4]
o]2 FoJd ExT(A)o] 34.3 mg/dl oE I Wgtow e Ao|fe
36.8~43.5 mg/dl &= o]zt gloltth. o= FAA(TG)S S7F7F HDL9]
=% Y33, chylomicron remnant®] %S F7HA 7t Aot dx 3}
E94E d5-FEE(H) P HDLEEo] 3% 50%0eh&F=
=H(E)& s dse] 98s 49 7FeAol vk &

LDL+VLDLSFS thxa(A)o] 34.

¥ F4A ol

2L 7F7F lard 10%401S F93}
brix)S Fold T (B)o] 27.5 mg/dl &2 Eom HupFoHdE 50%
NeEFE=v(E)o] 14.7 mg/dl, dFFE=(G, H)o] 12.5, 15.3 mg/dl
o2 fFostA AT (p<0.05).

(5) HEAEXHEFES 93X 2 EFPFA
aA g2 ol (lard 10%)E Foleh AFNA vk d, 50% oehbs 2 o
FFEE] 94 HaExHEsRe d9A 2 ALAAAEIH =(EFP) T

o " x]+= kS Table 73 ).
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Table 7. Effect of powder,

and ethanol

and hot water extracts of

Gastrodiae rhizoma on serum testosterone, glucose and EFP in S.D. rats

Items
Group Testosterone Glucose EFPY
(ng/ml) (mg/dl) (g)
A 0.87+0.32 130.0+14.1% 0.56+0.07%
B 0.77+0.85 163.7+21.6° 0.64+0.10%
C 0.62+0.31 100.6+12.6™ 0.43+0.10°
D 1.334+0.37 99.7+13.4% 0.43+0.05°
E 2.03+1.14 84.7+12.9 0.45+0.16"
F 0.60£0.26 95.7+14.3 0.51+0.19"
G 0.62+0.30 151.3+19.6° 0.49+0.08
H 1.234+0.52 81.6+17.9° 0.41+0.10°

Values are meantS.D.(n=12).

Means in the same column not sharing a common letter are significantly
different(p<0.05).

D Epididymal fat pad(g/body weight 100 g)

SATEEQIERA)TAAN Az o] 7H F HEERHES F

449 Leydig's celldlA /3% o] x84 34 (spermatogenesis) 2] 5

2Rroz odH

0] =
A

Aol LhERA)

FE=ET(E)o] 2.03 ng /mlo2 7} =8kar

1.23 ng/mle® =gkt 1 9
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0.60~0.87 ng/mle.= H|Z3RY. A= AA7IT 5 A5 7573 lard
10%2ol5 wolatal o] % 453F dwkajolel dFFEE(5 brix)e w93 of
Za(B)o] 163.7 mg/dl, @FFE% 2 brixe*(G)e] 151.3 mg/dleE o]
< FAMeR 7HE w2 W EeFE= 10 brixed(H)2 81.6 mg/dle=
FAASE 7 sEdt(p< 0.05). A1E A 7)1z lard 10%2 0l w1k of
Z7(A)S 130.0 mg/dleZ thE o]y Htp FAHoR ko Ry
(C, D) ¥ 50% de=FE==v(E, F)2 84.7~100.6 mg/dl .2 AAsEE
HelHoh AAY SAAEE dxste A2 AAGH=(EFP)e FAE o
Z (A, B)o] 247t 0.56 g, 0.64 go 2 tE Huprolat Hu} FAXHOZ

oAl EA vERG 8 E27(C, D) 043 g, @FFEET(H)S 041 g
o2 TAAHSE FosA SUtHp<0.05). o5 TAIAE H]WR-2(ob/ob
mouse) RES o]&sto] LHEA T AbstH Al triiodo—thyronine(Ts)
o] A= & A vz (saline—treated)ol] W]d| A& (Ts;—treated)

o] A=, ATA L XA EL7F A4S EFP FA7F @4 goptts A

F

i

il

ko vlale o EFPFAZE 7 A9 £Ewel CoF D agal deFEE
Tl H7F AAe] S4s 9o 249 AkekA tiibed s 71 o=
7] e € et

. Arp 2320 IALAE FoF AF 9 AR vA= ¥

5l 7} B3 ELSo Aeass Hrstr] Yste] dFH A

ol sto] 3128 F(hyperlipidemia) S FHAIZl & Hwl25H
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v X = J3FS FALE 7] sk AFE Table 13 o] Ad 17)¢9 27|2 U
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of 3ttt A3 17l As 657 & dHE 7t
corn oil : cholesterol 10:2:1, w/w)& #7}gF A ®¥2] o] (HFCD, high fat
and cholesterol diet)& wolstlal, A3 27|+ 65 &< dnp A& 9=
%, AEAEE(GR-1), AL (GR-2), TWARE(GR-3)S F43}
ATHTable 1). HvlEgze] FolgF2 APAT9 =3 & FE2=9] F
& % FoAF 53 Hul £8E =AM & T g5ty GR-1, 2,

HEES Ao dgste] dAsE(250g) & Wd dE 7IFow 147,

f(rt

4y
i

w W

Table 1. Experimental design

Group 1st phase (6 wks) 2nd phase (6 wks)

(n=12) Initial wt. (g) Treatment Initial wt. (g) Treatment®
A 74.3+£3.5 HFCD? 436+20.9 GR—1+HFCD
B 75.513.7 " 433+31.7 GR—-2+HFCD
C 74.912.6 " 450+23.1 GR—-3+HFCD
DY 73.3+3.5 g 437+30.7 HFCD

D HFCD (high fat and cholesterol diet) control group.

? AIN—diet based commercial rat chow containing 10% of lard, 2% of corn oil
and 1% of cholesterol (w/w).

¥ Components fractions of Gastrodiae rhizoma : GR—1 (low molecule), GR—2
(polysaccharide), GR—3 (protein).
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TA A0S FoJsk AF 17]9 MAIAFS Hit 74.3£0.9 g,
433~450 g o2 APt kel 2 Zol7} A TH(Table 1). A, 1 AHr

Fol F Ak LB FolF AY 2719 FRAF, FAF, NolWAT L A

2

Table 2. Effect of Gastrodiae rhizoma fractions on growth rate, diet

intake and FER in rats fed high fat diet during the 2nd phase

Initial wt. Final wt. Daily gain Diet intake 0
Group FER
(g) (g) (g/day) (g/day)
A 436+20.9” 555+37.6  2.84+2.54 28.05+3.41 0.09%0.09
B 433+31.7 546+43.6  2.69+1.44 27.81+£2.98 0.09%+0.05
C 450+23.1 561+£31.4  2.64%£1.32 26.36%£1.98 0.10£0.05
D 437+£30.7 598+48.5  3.83£1.68 26.79%£0.99 0.14£0.06

Y FER (feed efficiency rate): weight gain/diet intake.

2 Values are meantSD (n=12).
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H ZAd= Fig. 29 33 #Zvh. TC %9 4§ Aot Fojg gz
(D)o A 89.2 mg/dRl W Hrpdw FEES A FAS AL
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S TG g%e YeERATHP<0.05). HDL-Zd 28 &2 dudfs s F
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Table 3.

Al in rats during the 2nd phase

Effect of Gastrodiae rhizoma fractions on serum lipid levels and

Lipid fractions(mg/d/)

Group
TCY TG? HDL® LDLY AT®
A 73.2+ 8.3° 177.0451.2* 24.0+2.2"”  17.14£3.6° 2.05+0.51°
B 70.0£12.1 110.8+£42.8° 23.8+4.8"°  22.747.3° 1.94+0.65°
C 72.4+ 8.8 162.8+68.5° 29.6+2.4°  18.246.7° 1.45+0.30°
D 89.2+14.8 183.54+35.3* 28.6+£5.4°  31.4+9.1° 2.12+0.48°

D

Total—cholesterol.

Triglyceride.

High—density lipoprotein cholesterol.

Low—density lipoprotein cholesterol.
Atherogenic index: TC—HDL/HDL.
Values are mean+SD (n=12).
Means in the same column with different superscript letters are significantly
different (P<0.05).
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Fig. 2. Comparison of serum lipid levels between 1lst phase (high fat diet,
B) and 2nd phase(high fat diet + Gastrodiae rhizoma fractions, [1).

A~D:

See the treatment of Table 1.

* significantly different at t—test between 1st phase and 2nd phase at p<0.05.
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Al

Fig. 3. Comparison of atherogenic index between 1lst phase (high fat
diet, ) and 2nd phase(high fat diet + Gastrodiae rhizoma fractions, [1).
A~D ! See the treatment of Table 1.

* significantly different at t—test between 1st phase and 2nd phase at p<0.05.
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Table 1. Effect of powder, 50% ethanol and hot water extracts of
Gstrodiae rhizoma on weight gain and diet intake in SHR

Initial body Final body wt. Weight gain Diet intake

Group wt.(g) (g) (g/day) (g/day)
A 101.4+2.3  313.6+11.8*  3.86+£0.61  19.20+2.10®
B 100.74£0.7  299.7410.2>  3.6240.57  20.33+3.59®
C 97.0%5.3 272.8+11.7°  3.20£0.67  18.2842.80
D 104.642.2  286.7+15.1"  3.31+1.23  28.33+7.64°
E 98.0+1.3 295.6+£18.3°  3.59+1.34  19.81%3.15%
F 95.445.4 281.1+14.1>  3.38+1.27  20.43%3.36®
G 100.4£2.0  297.3+14.8°  3.58+1.07  27.01%6.33°
H 101.443.3  296.0+21.2°  3.54+0.99  18.74+1.32

Values are meantS.D.(n=5).

Means in the same column not sharing a common letter are significantly
different(p<0.05).

Experimental periods are 8 weeks.
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b Zpol 7k AL, (A, B)ol 24t 3.86, 3.62 g/day &= HupA ol
Huh v e whE Aol g AR 5% (D)3 EeFEE 2 brix
T(G)ol ZH7F 28.33, 27.01 g/dayo® 7P Wgka HulE @ 1%3(C)3 4
FFEE 10 brixe(H)o] ZH7; 18.28, 18.74 g/daye & Fof3tAl vttt

HoAgo|A] Hupte] o] dHHEHS B HepR o dE 1%(C) Kot
ZE oA AE 10 brix(H) R 2 brix(G)
7ol FFHA =AY HhE 50% AHEFEEI(E, FoME tiERTF(A, B)

FFAE gz (A) 3.64 g AR 1%w(C) 3.71 g, 50%°l e

10 brixi*(F) 3.64 go & foaA ¥AYL, IdFFEE 10 brixa(H)S
3.34 g o2 EAAoZ /1M YcH(p<0.05). HZAFEAE 0

Aozt 2ol 7b fIAAIT Hatol 7Hd 7 Rar, AdFAE 50% e

T(F) 0.31 g3 dFFEE(H) 0.30 g& A3 G2 AJgdato] 23t

A FAR G (p<0.05). aFAl= AvHEE(C, D)ol 0.67, 0.62 go 2

2T(A, B)S EFW AvEFERA0T nnk RoldA FARm, 95FE
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Table 2.

Effect of

powder,

Gastrodiae rhizoma on organ weight in SHR

50% ethanol and hot water extracts of

Organs(g/100 g body weight)

Group
Liver Spleen Kidney Testis
A 3.64+0.33% 0.21£0.02  0.34%0.03*  0.54+0.06"
B 3.45+0.24% 0.19+0.03  0.34+0.04* 0.50+0.06"
C 3.71+0.46% 0.20+£0.03  0.34+0.05*  0.67+0.13?
D 3.4240.32% 0.22+0.03  0.33+£0.03*  0.62%0.09?
E 3.414+0.30%® 0.20+0.01  0.33+0.01*  0.51+0.05"
F 3.64+0.29* 0.20+0.03  0.31+0.02®  0.48+0.08°
G 3.41£0.49% 0.22+0.04  0.34+0.03*  0.42+0.19°
H 3.34+0.27" 0.1940.03  0.30+0.03* 0.51+0.02

Values are mean+S.D.(n=5).
Means in the same column not sharing a common letter are significantly
different(p<0.05).

(4) 84 AL
nABFe B F Fe2H Bl FYAWe] FhE UE T e

ozt AF, AW 59§44 2903 BFH 82 Fo| Fge Ao

D)
ol
1>
-
&
=

[N
—
(@)
=R
i
il
£
ro
wm
T
=J
2
X

2= nag QB AddA @
AvkE R} 509% B 2 A5FEEo|
3 7ol

(p<0.05).

TAAR(TG) =

_84_



Table 3. Effect of powder,

50%

Gastrodiae rhizoma on serum lipid concentration in SHR

ethanol and hot water extracts of

Serum lipids(mg/dl)

Group
TCY TG HDL® LDLY
A 114.8+16.3*  176.3+21.8  36.4+5.3" 49.4416.7°
B 104.4+ 9.1*° 178.3%18.5 39.6+£6.3°  35.7+13.7%
C 94.8+13.8%  149.6+23.3 39.9+4.2° 25.0£19.3°
D 99.3+ 8.7  154.3+26.0  38.5+4.5®  259+17.4°
E 88.8+ 8.8°  143.5+38.1 39.0£7.8°  21.1+17.1"
F 87.6+10.6°  147.5+33.3 41.744.5 16.4+17.1°
G 89.6+ 9.9°  161.5+26.6 40.0£6.2 17.3+15.0°
H 85.4+ 9.2°  141.2+31.7 41.949.2 15.3+14.6°

Values are meantS.D.(n=5).

Means in the same column not sharing a common letter are significantly
different(p<0.05).

DTC: Total—cholesterol.

DTG: Triglyceride.

YHDL: High—density lipoprotein cholesterol.

YLDL: Low—density lipoprotein cholesterol.
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4~89.6 mg/dle®E FostA WFAH(p<0.05). HwhE=E(C, D) #AZ
94.8, 99.3 mg/dle® YEelHT, & AFoA FAS Yz TCsEts

{1

114.8 mg/dle= 3XIFS

[

71 913le] corn oil, beef tallow,
cholesterols 10% H7}3k 2lo]E 457 3 HNA FHo T SAHI TCwE
180.63 mg/dlol H]s|A = R WA gk A2 o] Foate] 59~92 mg/dll

HleiM s w2 Fold. ST FFS Azt SAHRL Aelr}
Aool= (A, B)ol 27 176.3, 178.3 mg/dloZ Hwpa o]gto H] 3|

ok, Hupol e dFEFEEA(G)2 161.5 mg/dlS ALe x| 2o
oA 141.2~154.3 mg/dle|th. 8% TG EE oAl dAdx 2u) A
oA A3 Ba, W] AWoAL 2 JdEd AYAH 5T Aol

on F=ly} o] Fr g AALE 2 WSS ATUAHELES
=

E

il A
TRHA tFo] Ao & ZARA 2 APl yE
o Hrpdo]l T Ge Al YA Aol TGER=7F (A, B)ol ]
af SAIAQ Aol JAAAT i 30mg/dl A ol HmpAo]7t TGE L2

ool Y FEE v Ao Alsdv HDLERE FAdEa(A)

36.4 mg/dl ¥ HvpREHEH(D) 38.5 mg/dl & ALt SAHANWEL(B)S ¥
3 FHupalolto] 385~41.9 mg/dleE EAHOR  EHUTHp<0.05).
LDL+VLDL3#S tixt(A)o] 49.4 mg/dle2 2oli%F EAHow 714
Eoka, AnpA el E 50% oeEFEE 10brixvt(F)o] 16.4 mg/dl, €+ F

=57 (E, G)o] 247} 17.3, 15.3 mg/dleZ F35HA A tH(p<0.05).
b 2 Ao s axAel(lard 10%)E 9998 W LDL—F4
2HEFEE dEx2a(A)dd Hl& HdrpAoldteo]l oAl 7HAag Wi HDL—
FH2HEEEE R (A vl8) "Awuprlelto]l oAl S7tstdith o=
froae FU2uEAsE o] $Fsle® 2 LDLE Y33, HDL
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Fig. 1. Effects of powder, 50% ethanol and hot water extracts of G
rhizoma on systolic blood pressure in SHR.

A~H : See the treatment Table.
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skl

Table 1. Experimental design

Group 1st Phase(3wks) 2nd Phase(5wks)

(n=6) Initial wt.(g) Treatment? Initial wt.(g) Treatment®
A 167.0+12.6 HFCD 249.6+£12.3 GR—-1+HFCD
B 168.6+10.9 " 247.6x11.5 GR—-2+HFCD
C 169.8+11.7 " 242.9x12.5 GR—-3+HFCD
DY 156.7+10.3 ” 270.6+15.1 HFCD

D HFCD(high fat and cholesterol diet), control group.

? AIN—diet based commercial rat chow containing 10% of lard, 2% of corn oil,
1% of cholesterol(w/w).

¥  Components fractions of Gastrodiae rhizoma : GR—1(low molecule),

GR—2(polysaccharide), GR—3(protein).
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Table 2. Effect of Gastrodiae rhizoma fractions on growth rate, diet

intake and FER in spontaneously hypertensive rats

Initial wt. Final wt. Daily gain Diet intake m
Group FER
(g) (g) (g/day) (g/day)
A 167.0+£12.6 324.1+18.5° 2.81+1.51 16.44+2.27*®  0.17+0.02
B 168.6+10.9 309.8+17.2° 2524174 16.19+2.38" 0.16+0.05
C 169.8+11.7 309.1+£9.67° 2.49+1.27 16.02+2.79" 0.16+0.04
D 156.7+10.3 388.0+16.3* 4.13+1.74 21.34+4.63* 0.19+0.05

D FER(feed efficiency rate): weight gain/diet intake.

? Values are meantSD(n=6).

¥ Means in the same column with different superscript letters are significantly
different(P<0.05).
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Table 3.

and Al in SHR fed high fat diet

Effect of Gastrodiae rhizoma fractions on serum lipid profiles

Group

Lipids(mg/dL) & Al

TCV TG HDL® LDLY AT®
A 74,6+ 5.3°  150.1442.25 29.4+4.9® 23.0+4.9 1.5540.18""
B 78.2+ 7.8°  144.4+26.4 31.8+2.8? 21.6+4.3  1.47+0.17°
C 72.0+ 1.9°  167.9%£34.9 28.842.2® 254438  1.51+0.21°
D 104.0£16.8°  177.5+32.3 26.443.4°  28.6+£10.1  2.08+0.33°

Total—cholesterol.

Triglyceride.

High—density lipoprotein cholesterol.
Low—density lipoprotein cholesterol.
® Atherogenic index : (TC—HDL)/HDL.
Values are meantSD(n=6).

" Means in the same column with different superscript letters are significantly
different(P<0.05).
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Table 4. Effect of Gastrodiae rhizoma fraction on systolic blood pressure

in SHR fed high fat diet

Blood pressure(mmHg)

Group N Remark
0 1 2 3 4 5 2
(%)
A 180.0+ 187.9+ 186.4+ 191.2+ 180.8+ 177.3+ o
3) —-1.7(9.2)
9.3 6.9 5.2 13.4 4.9 17.2
B 183.3+ 186.8+ 185.1+ 195.8+ 180.2+ 173.5+
—-5.5(11.0)
2.5 16.2 16.4 20.3 27.5 10.3
C 188.4+ 201.4f 191.3% 190.4% 180.0+ 181.7+ 3.6(6.8)
18.5 29.2 14.3 18.7 20.0 15.6 T
D 190.0+ 195.9+ 195.3+ 200.7+ 200.3+ 195.0+
+2.6(0)

13.0 14.9 14.1 19.1 8.2 19.7

D Reference blood pressure(RBP, 8wks of age after birth).

? Tncreasing and decreasing rate of blood pressure at 5weeks after feeding of
Gastrodiae rhizoma fractions against RBP.

» Values are mean+SD(n=6).

D Comparison of blood pressure at 5 weeks between Gastrodiae rhizoma
fractions and high fat diet as control.
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A 4 4 SR ABAE & 3 Hrte] B389

L. A&

HAwk(HAvw}, Gastrodiae elata Blume)= o] §lil 74 A4S =i 3l
+ WZ3(Orchidaceae)dl &sh= thdAl otk &
FoJ XA grol ApAle 7| AE= HF o] (Armillarea Mellea) 7} AAAs= 94
ARFH JUAE FEe 5ol3 AEolth. ol Hwmte AsiiE Hx
3 A& vk Gastrodiae rhizoma)etal &9, ol d2HE f-2vgte} T
2 oAM= oFAE o] &ste] $ith. aYy Ao FHEE FHAuE AL
£ 2001 99 1dFH ol

a1 el sty Hube BAAFCRIFER) S a2 - GRE),
FEE), d(keE), EWHORR), AHOLE), AA9S (R 2 &
FHIS () 59 Ak AbgEo] gtom, 53] dA9 ‘me SR
Bl = WEEA] HubE ARGEoF stk 7] F o] Qvh. Hwhel] gk o)

x

ol

vl FgAde] o

N
-~
of
ol
2
X
i,
P

Aol AR Hul3EE 3 p—hydroxybenzyl alcohol ¥ vanillin® &4ks}h
2+ p—hydroxybenzyl alcohol®] serotonergic receptor antagonist 28,

353 gastrodin® FAHZE gastrodin® p—hydroxybenzyl alcohol?]
GABA agonist #Hg, glutamate receptoro] W3+ Hv}l3+==+E2] kainic acid Z
3 A 2 So] Haxo ok oy A A Ao} uEHAELS vl

of A4 Ad Aol Wi A2l ge AskA AAbetal vk v A
3}
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2. A= & U9

7h g B A

2o ATFA AFEEE ks i Aol AFES Hrke AE FFoA Y
sttt Axnte B2 & Ao F3 WA T osdS AAS FANE
AAAE YWAN U3 3~4 mmTFAR AHAse] 40ToA IFARAND F
Baste] AlE2 AFESEITE. Dimethyl sulfoxide(DMSO), poly—L-—lysine,
EDTA, cresyl violet, adenine, [3—4,5—dimethylthiazol—2—yl]—2,5—
diphenyltetrazolium bromide (MTT), glycerol, 2,3,5—Triphenyltetrazolium
chloride (TTC), Tween—20, paraformaldehyde, peroxydase—conjugated
streptavidin< Sigma Chemical Co.ZHEH Y33t}

2o AFE3 SK—N-SH(human neuroblastoma cells)¥} PC12(rat
phcochrocytoma cells)< W= MEF 2P (ATCCO)LZHYH F&ith Al
EojdS 91ek A (fetal bovine serum), RPMI 1640W14](with or without

glucose), MEM(mimimum essential medium), Dulbecco—Vogt Eagle's %

Ham's F—12(Gibco), streptomycin—penicilline & trypsin—EDTA &<
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Gibco—BRLEHH 948kl Abgsiltt. @id A™S A kit Plerce
Chemical Co.(USA)EHEH T3ttt 1 ¢ A8 F3& 2 AN AL

HE RE e Holn HelRe Agst.

. AR Ax

oo ALEE Hvp d4FEE, vl deg FEFE A vl AR
TEE 52 A 2 4 FH2HEAY &% F7HE A% /8T A AE
T3} FUZ ARE Aol ALEE Y

o AERDAA NBME 4ol tig Hvte] Rsad}

(1) AErj

AE Bl Al AFEE wiX]= RPMI 1640, MEM(mimimum essential
medium), Dulbecco—Vogt Eagle's @ Ham's F—12(Gibco)ZE A3}t i
& Ze=4, I3, microplate(96—well) 5 Hd AFES ol&3 o
W, wjdH 5 227 5L autoclaveol Al 121°C, 15 lbollA 1583+ 71k &
ek & ALESSITE WA= 3% SRTE &3l & sterilized filter(0.22 um
pore size)Z oJ¥ste] Hfd v 10% fetal bovine serum¥ 1%
streptomycin—penicillines 3 7}8fo] o] &8sl o, AX Az = A nj
Al 37TCE A8t AR&at3lt.

AE= g 223 vieel confluentdhAl A5hS wf F2td Axs &
glato] o] &3tk WA 7} &3 wiF EekaAel AlEE 37C, 5% CO.E
A&t COz incubatoroll Al HlFsity. ¥l v HIAIE AAASEA
trypsin—EDTA(0.05% trypsin, 0.53 mM EDTA-4Na)E 37Col|A 587t A

g3ttt ols AEZE B3 . 1000 rpmollA 5870 AR E

-~

o

S X
=] (¢}

A
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AAE AAsIL oA wiAE go] AR s B8-S 3 eI o
2A dolxl AEE wiA|o] FAAIZ & AdABG MEFE gEFo] ARgst]lth
MAEE freezingd WA E F7Fste] —70C liquid nitrogen tankel] X3 & A}
|2 Ao a5t v Fetalnt.

(2) 818 2 ABF =2

Human brain neuroblastoma cell = PC12 cell 37T, 5% COq,

RPMI 16408} Ao A vl ¥t oF5, 24—well plated] AAFsr= HEs & 7+

ARG dl FEe FER HTlete]l 48413 et widksklth ad v&
5]

glucose—free BA = w3+l N, @ CO, @ Hy = 90 :

3
it
do
N

ischemic chamber(Coy Laboratory Product, USA)olA HEZE LAHAZF =
A7 F thA] 37C, 5% COz, RPMI 164081 A) 2 L 3kalo] g A
of sld % AT =20S AT 29 ts A" 219 Al a4
d 29 (/n vitro simulated ischemia)< ©]&3lo] Algd °gt HEFgIE
A Bk}, o]uf chamber$te] AFAE2 0, meter$} indicatorE o] 83l =
Aotk Ao AEES MTT assays AAIgH & tfxat9] AEE st
WEE (%)= el oY, BE A vl SHA 39HE dAshdx 2o

3~4Me] SHE MRS At

Y
jus)
==
oZ
ol
-

i)

pg/ml WEAA ARG AR BHL 1AHOT AEFE o §F FAl

3E muls o]&ato] FAsaL, 23 o m g AlEE o] &3 A1 E
EdolM FAs glsigion, AF A+ sd g2 EDoM A4S AHT
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(3) ZALHF
941 14~1599] SD HEE COp 7h2m BHAA FF 24alo] Holg
welsglty. Andstelq ool ME 4%d e HNe AAsdn B3 F

HE AARl s HxAS I 29 vs &4 dRHE 9Es A
&

PN
T A
o 29 o, 4 AREE AYE F QA FH AEFE o83 §AE B

~

drjel LAY vtd =t 202 Y-S fetal ZF AR 9% X
g3E AHEgT) ol AX AEELS MTT assays 2AAgE & gx27-9
AEL gk MES(%)2 YJEFH AT

(4) Assay
AN A JE BN A4 AlEe AEES MTTI(3-4,5—
dimethylthiazol—2—vyl)—2,5—diphenyltetrazolium bromide] assay ol &3] %
AbskSlth. =, Alg9t AMEufFel A A2 trypsin A Elg  single cell
suspension(5x10°cells/mD)& 24—wellol] 37 Yol 37CE §A3HA CO,
incubatoroll Al Bl TH wiFo] b v MTT AleF 150 wlES Yl tha

471ZF B9 S AZAT ol AL 1,000 rpmel A 1087 g4R o] 4

v

o,
&

S AA3EAL, DMSO 150 wE H7bste] &322 %, 540 nmolA 9] &
ELISA reader® =74 3}%t}.
S, HAAGAEAAM TEA ANFAG B4 Uz NAAEAY] F

E ZW8tE 49 glutamate F AXEAC d BRI FAE S48 9

o
bl

Ll

=
3] AJHuman brain neuroblastoma cellZ} PC—12 cellS 24A]7F 5<QF njok3t

U Avk =& AR5 7t L-glutamate 20 mM(5F 7FA] Aol o
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=
O
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7V oz wjekstoit, 19 oS d<d MTT
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assay°l ol AlX AEES 54

F3i T,

g ZERA A AAAE &40 gg HArle) REaw}

(1) A495E=d

Global ischemia modelol] ©]-&%+= Mongolian A (70—-80g)= 232 oF
A

T SAATLETEH el ARgeelth ARz w¢ =3

2]
Aol AFHEA Atk Global ischemia model®] #A|ZHe 74 A 5ES

o 58S st oln FE2 AP = Ao FAH
% 2

2
e
o
e
9
]
ek
=
lo
o
i
rx
0%,
12
2
=

i 30% A, 30 F, 2AFF Foll F 3W FolE V[EoR AT Ee 5
o

2 Fo38i3int
T 79 %, AW chloral  hydrate®  wREHE & 4%

=
paraformaldehyde® A1 #IFAIZ & HE HEFslo] 2¢d & 30%

sucrose &Ho] Yol F=rt a1# oL 30mm FA49 transverse sections
5

e F cresyl violet BAL AU dAY ERS Ferav G atol A
P& CAL F41%9 05 mm G Aohde AAAE] FE AFe

hippocampal CA1 region®] AGA X &4 =& H71elgi)
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WA o 2 9120 2 9] circlinge] dojuE AE

(W) 2,3,5—Triphenyltetrazolium chloride(TTC) &4

A A (transient) ¥ doll 93] FEH= YA S dAFHOE
W] fste] TTC s Algeddu. ddwe ¥E 2A=3ke] brain
matrixE ©]&€3lo] 2 mm TS dHE WEIL, 2% TTC &qo=2 37 Col
A 60 b WS AZHT. TTC §d9o2 A% o slices® 10% neutral
buffered formalin -§fol] IBAIZl & 4284 (infarct volume)s image

processing software packageE AF&3te] FHAsAth. &k o] f-utd
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2355 (%) = (A-B)/ B x 100
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§2 ol8% JYBAY FPAo| Bbseta, RYE gomz s F
stol (Armillaria Mellea) 58 3¢kS Fgurol AAsTE, Hufo] sk okg
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skl AR+ HvntEEEI p—hydroxybenzyl alcohol ¥ vanillin®]
3}2+-8 p—hydroxybenzyl alcohol®] serotonergic receptor antagonist Zh-&,
Anp FZFE3 gastrodin® A Z8 gastrodin®} p—hydroxybenzyl alcohol
o 719

alcohol®] GABA agonist?}-§& % glutamate A3 28 So] Hixo] du}
ol gt A5 Hrtel nHARN w32 Hrke] AAAME dig aE A
shAl AAFgE e ey Aol #eE A% gastrodin 5 #H=A sHE

% B-sitosterol o X3 glow, A AR dF LA i)

7328, vanillin®] 74 #H %8 gastrodin?} p—hydroxybenzyl

rgebAl Sekar ot
2 AT A= human brain neuroblastoma cellol Al d3o] 35| o] o
et ddFgo] AdEomR AAMET EFEE FHS AlsdolA st
= A% EdS o]&ote] Hmtel s AR 1 A3 Fig. 1(A)H &
of Mrl EFEES 0, 1, 10, 50 pg/mle] =2 QA E st 2t
A3 B4 =Estals W 10 pg/mle] RN iz &
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Fig. 1. Neuroprotective effect of hot water and ethanol extracts of
Gastrodiae rhizoma against In vitro ischemic insult in human brain

nueroblastoma culture.

Confluent neuroblastoma cells(2X10°) were exposured to the indicated period of
simulated in vitro ischemia. Cell viability was determined by the conversion
capacity of the viable cells from MTT to its formazan, and then was expressed
as survival ratio(%). Asterisks indicate significant difference (p<0.05) compared
to control. This assay was done at least 3~4 independent experiments. A: Hot

water extract of Gastrodiae Rhizoma, B: 80% Ethanol extract of Gastrodiae
rhizoma.
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Fig. 2. Comparative neuroprotective effect of periodate—treated and
pronase—treated ethanol extracts of Gastrodiae rhizoma against In vitro

ischemic insult in human brain nueroblastoma culture.

Confluent neuroblastoma cells(2X10°) were exposured to the indicated period of
simulated in vwvitro ischemia. Cell viability was determined by the conversion
capacity of the viable cells from MTT to its formazan, and then was expressed
as survival ratio(%). Asterisks indicate significant difference (p<0.05) compared
to control. This assay was done at least 3~4 independent experiments. A: Hot
water extract of Gastrodiae rhizoma, Con: No ischemic insult, B: 80% Ethanol
extract of Gastrodiae rhizoma, B—I1: Hot water extract of B, B—I—I: B—I treated
with periodate, B—I—II: B—I treated with pronase.

- 112 -



A7l 235 Yepgoy FAH o2 fostA = &4t (Table 1).

Table 1. Effects of ethanol and water extracts of Gastrodiae rhizoma

against glutamate—induced cytotoxicity in both SK—N—-SH and PC12 cells

Survival rate(%)

Extract Con(centration
ug/ml) SK-N—-SH PC—12
Ethanol extract 0 100 £ 8.7 100 £ 9.2™
1 110 +10.3 103 + 7.0
10 106 +10.0 109 + 9.9
Water extract 0 100 £ 9.3 100+ 4.6
1 100 + 8.1 104+ 8.9
10 103 + 6.9 103+ 9.3

NS : Not significant
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Table 2. Effect of different solvent fractions from Gastrodiae Rhizoma

against ischemic insult in human neuroblastoma ceculture

Sample

Fractionate Cell Viability(%)
concn (pg/ml)

Butanol 0 100.0 £ 7.3
0.1 92.8 + 6.0

1 974 £ 6.2

10 99.8 + 4.1

100 94.4 + 8.2

Water 0 100.0 £ 1.9
0.1 106.9 £ 3.1

1 100.0 £ 6.2

10 96.4 = 3.1

100 100.5 £ 5.7

Hexane 0 100.0 £ 5.0
0.1 104.4 + 4.2

1 98.6 + 6.9

10 92.1 = 10.0

100 103.6 £ 7.2

Ethyl acetate 0 100.0 £ 12.1
0.1 106.6 £ 5.6

1 95.5 £ 9.5

10 93.9 £ 9.8

100 23.0 + 1.1

Ethanol 0 100.0 £ 3.5
0.1 100.0 £ 2.6
1 103.6 £ 12.9

10 105.8 £ 1.8

100 107.3 £ 2.4
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Fig. 3. Effect of five fractionates obtained by column chromatography on

ischemic inisult in human neuroblastoma culture.

Near confluent neuroblastoma cells(2X10°) were exposured to the indicated

period of simulated in vitro ischemia. Cell viability was determined by the

conversion capacity of the viable cells from MTT to its formazan, and then was

independent

This assay was done three
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AAET BEAA ekgrort, 42004 AFAE] 95 (shrinkage) R &5
(pyknosis)e] W1, Q¥ Az £AsSIth oleld WML 2L 7
Aol B Srhetel AT vaste] ok 25% wol EAlstd, o © AWE

HE Hx2 d#HES do] ¥ hippocampus CAl 99 1 mm HHAG 2to}lql
+ pyramidal neuron®] & H|WEA S}gltt. 1 Ay Table 33 Fig. 49}
72ttt = ¥ hippocampus CAl 919 1 mm HHAY Aol pyramidal
neuron®] 4% Sham W& 241 * 10.44/mm°, 2T 27.7 £ 4.0/mm’, 3

FEE 30 + 7.1/mm’, Av} @& FFE 30 + 8.2/mm°E HAvl B
1 e FE2E FoJare Hol9lE pyramidal neuron® & HEFE O

2 Fo Al ZFol7k GIATH(P>0.05, Table 3). 3 FEj2Ql o

do

2
N oJA %= Sham ) ZF "2 pyramidal neuronal cell®] cresyl violeto. = 3}
A QAN Y Fd 8 dx2d, dvp 2FEE 2 dEE FEES 79
& 9)=(shrinkage) @ &&= (pyknosis)S Holx= ANAMFEZ WY, A
Gk MEe] Aol HFEHATH(Fig. 4). ol¢} & A= AN Y »
A AJdAnt FEE Fo7F s de) g HAAAE EF Al m A= G o]
A9 f5s AT 28y o] @] Fojol ojgl gaitE Yol Ao
2 e AFoRMY 8 SWUS agste] A7) A o adrF AT

wojof & Zoltt.
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Table 3. Effect of Neuroprotective effect of hot water and ethanol
extracts of Gastrodiae rhizoma on the surviving neuronal cells in the in

vivo global ischemia model

a Dose Treatment Number of surviving
Treatment 1 b .
(mg kg ) route neuronal cell
Sham - - 241.8 + 10.4¢
Control(vehicle) - p.o. 27.7 £ 4.0
GRW 500 p.o. 30 £ 7.1
GRE 500 p.o. 30 + 8.2

®Sham; sham—operated, Control; vehicle—treated, GRW; hot water extract of

Gastrodiae rhizoma, GRE,; ethanol extracts of Gastrodiae rhizoma.

®p.o.; oral.
“The number of surviving cell per mm? length in the middle of CAl region was

counted by an image analyzer.
4Values are mean + SEM. These data were analyzed by Wilcoxon rank sum test.
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Fig. 4. Representative photomicrograph of the hippocampal CAl region in the
gerbil 7 days after global ischemia by cresyl violet staining.

A; sham—operated, B; vehicle—treated, C; hot water extract of Gastrodiae rhizoma,
D; 80% ethanol extract of Gastrodiae rhizoma, The CA1l pyramidal cells are well
preserved in sham—operated. After ischemic insult, only a few normal cells are seen
with round cell bodies in control(B) or Gastrodiae rhizoma—treated(C, D). Damaged
cells are shrunken and distorted, with small dense nuclear remnants. Magnification of
A, B, C, D X 40.

dgo A HE B UL o gste] FojP Aelo] W v F
589 APAE BEE} F7E ARAHT §F-wRAZ AAnnz
stk Bgow Hul oere oz

FEES 100 mg/kg¥ 300 mg/kge &
) C
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Fig. 5. Representative photomicrograph of the hippocampal CAl region in
the gerbil 7 days after global ischemia by cresyl violet staining.

Normal; sham—operated, Ischemia; ischemic control, GR—1-I; 100 mg/kg,
GR—1-1II, 300 mgkg The CAl pyramidal cells are well preserved in
sham—operated. After ischemic insult, only a few normal cells are seen with
round cell bodies in ischemic control, GR—1-I and GR—1-II. Damaged cells are
shrunken and distorted, with small dense nuclear remnants. Magnification; X 40.
Bar= 100 gm.
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Fig. 6. Effect of extract from Gastrodiae rhizoma on the number of

surviving neurons in the middle of the CA1 region.

The extent of neuronal damage in the hippocampal CA1 region was evaluated with a
light microscope and a count was made of the number of surviving neurons per 0.5

mm length in the middle of the CA1l region.
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H o4 gy HE BdoA Hrp FEEo] HEA d& REans Hole
A AR A= Fig, 73 2o =24 Uy 38 2do A MCA occlusion®l
o3t WA EEGS TTC @Ml o HZM dAow YepfidS o MCAO
=t 22.7 £ 2.62, GR—1-I(M"} FFE 100 mgkg Folab) 23.2 £
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Fig. 7. Effects of pre—treatment with extract from Gastrodiae rhizoma on

infarct volumes by MCAO.

A. Representative TTC—stained coronal brain sections with six slices (2 mm—thick)
each between 4 and 16 mm from the frontal pole from each studied group. Significant

increase of infarct volume was noted at saline—injected rat. PS means positive
control.

B. The percentage infarct volumes are measured with TTC stained brain sections.
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Hule] FAF O 2= P-hydroxybenzyl alcohol 3 o] wjgAQl
gastrodin® & 4 U3, 189 vanillyl alcohol, vanilline, 4—hydoxybenz
aldehydes o] =0l = oz Hzy v Jui(Fig. 1). o]FolA]
4—hydroxy —benzyl alcohol®] 74-¢ @dAtstazte}l 7198 3 a3 Fo] B
1 ¥ ojx 9lal, 4-—hydoxybenzaldehydetr GABAS} ##H % 374
Aol tigk Wolgd Fo] BaHo] vk HT Sl e ol e Husd
& ol9lo] Hnp Fol o] A= vWdA, LTAAE AT FA Y a5
HE AF7F Bol APH] o Aol Hnp AHgud A s axd
= Mol detstel adrt v Ao =2 YERTH kA 2 A e
ete FEES o Hste] 2 A 10K o]gte] A 8 %
T84 1A EAERY dA=sgEs 2 AT EA s 8 AAste €
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OH
gastrodin 4—hydroxybenzyl alcohol
O
HO 4—hydoxybenzaldehyde
H
Fig. 1. Chemical structures of several Gastrodia rhizoma components.
2. A5 2 w4

7t AR

BTl AL S Arki AR FEN Tst. Adve B2 g

Aol E3 WA Bo| o|BAL AASD FAVZ FAAS WAW S 34
Az ARt 40ToIN FEAENN F B ste] AT AL§Y

IF

o

. TLCOl 9% =2 &<
AEAd 23 e duE FEERNEH 2 desid

7] 9138} Silica gel 60Fs54 TLC plate(Merck, Germany)ol Al &

A &}al Ethyl acetate : Hexane(2 @ 1)¢] &m] A|~¥lS o]fs}lo] st
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HezFE 2gowRE HAEsEe] 248 gRlsty] 93 HPLCEA =
AL g3 2ok A8 LS Lichrosorb RP—18(10 pm)S A&l o &=
0.1% HPOs (10 : 90) &ml 13 CHsCN : 0.1% HPOs; (25 : 75)
guj 2 & o]&3F gradient system(&" 1 100%, Omin) — &% 1 0%,
30min) & AR&3ste] &EFAIZOH {5 0.8 ml/min, HE7]= UV HE7]

(280nm)E AF&3}A Tt

2t Awul AT A 9 e, BA

E4FE3 pronase AHElE Este] =0RA £ GR-2 & =AlstaL
(A 2 4, HAvpdE £3 #*) DEAE—-Sepharose CL—6B ion exchange
Chr.9} Sephacryl S—300 gel fitration® S x4 o8 AFg3sle] AHATHEA]
= e AA A

Aule] 4 97 Jones 5o WS WESto] wAsSIY oA &
519l GR—2&2%4-E DEAE—Sepharose CL—6B, Sephacryl S—300°1 &l &= %
A 288 F2HA2E F AR(3~4mg)ZS F&] 2N HCIE 100ColA 2~6
AIZE Bt ARSI TR E 1 s S Silica gel 60F251 TLC
plate (Merck)oll A 3}al acetonitrile : water(85:15, v/v) &A=~ ES- AL&
o] 23] AAS I EeE G 5% H.SOs & 73+ 0.5% a—naphthol(w/v)

10Tl A 101F RESAIA A A Z T}
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Sample powder (2 kg)
extracted with ethanol
(2 times)
Eethanol extract (327 g)
suspended in 10% methanol
water @ methanol (9/1 v/v)
‘ partitioned with h‘exane
Hexane layer (11 g) Aqueous layer
‘ ethyl acetate/H;0

| |

Ethyl acetate layer (26 g) Aqueous layer
n—butanol/
H20
Butanol layer Aqueous layer
(76 g) (156 g)

Silica gel column chromatography

eluted with CHCl3 : MeOH (1:9 — 9:1)

| | | |

Fr. 1 Fr. 2 Fr. 3 Fr. 4 Fr. 5
B8 g (129 @ 239 09 @ 249

Fig. 2. Preparation phenolic compound fraction from Gastrodiae

rhizoma.

o Z203A EEozRE A O3A £, A

Aok zugAd £ (GR-2)o25YH vdIAE &, AAsr] 9fdto
DEAE—Sepharose CL—-6BE ©]&%t anion exchange chromatography<t
Sephacryl S—300—HRE ©] &3} gel filtrationS x4 o2 3P on A

AR GFARD Y] TG 24 5o BHS FHALIA s
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94 Zwu} pronasex]d 3 (GR-2)S DEAE—Sepharose CL—6B FA|

o] €3} anion exchange chromatography® ¢, AA|s A3 Fig. 33
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3 O
< 04 02 %
=z
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Fractions
—e— Carbohydrate(490nm) — -0- — Uronic acid(525nm) —--—- NaCl gradient

Fig. 3. Ion exchange chromatography patterns on DEAE—Sepharose CL 6B

of pronase—digested Gastrodiae rhizoma hot—water extracts.
I A3, NaCl 5% 0.2~0.3 M oA &F%¥ major peak®} %7]

=
minor peak’} T+ 7 &AW, I ©]E minor peak®] 4§ o]F
H Ao VIAE HIFE] g wet Aol yEelA] ftor A
2o = major peak?} AL FAFSE S YeRde wel =49 &2

=
5SS 27 gl 8E% peak® major peakel 9] fFAMSE E2HQl Ao=
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Ak = AAk Wb B A Fo A= major peak(DE fr.) HETHS FH &}
TE& 54 9 o]F FAHA ARSI T

DEAE—Sepharose CL 6BE o]&3 AAldddold 42 DE Fr.& Hut
o AAS] ®27] 935+ Sephacryl S—300—HRE o] &3k gel filtrationS 533

shglom 1 A Fig 49 2.

Absorbance

Fractions

—e— Carbohydrate(490nm) - - -0- - - Uronic acid(525nm)

Fig. 4. Gel filtration patterns on Sephacryl S—300—HR of purified acid

polysaccharide fraction(DE fr.) from Gastrodiae rhizoma hot—water

extracts.

Anp2 R AA S AT A B3 (DE Fr.)9 29 gel filtrationo] A =

St 709l major peak(GE Fr.)& UelUISlew FAAZS GAlES &2
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DE Fr.& 7]5o2 °F 58% FolAtt. AAHA b A el AA A S
A st Ax}= Table 13 ).
olAo] Axr Hwulo] AY I FF T Ao EAE So] wl$-

FARE FF AYHFAEE T Aee FAT F Ak

Table 1. Purification of acidic polysaccharide from crude polysaccharide

fraction of Gastrodiae rhizoma

. Total Total Acidic
Yield . .
protein (g) sugar (g) polysaccharide (g)
Crude 100g 1.19 85.9 11
polysacchride (GR—2) (100%) (100%) (100%) (100%)
DEAE—Sepharose 24.54g 0.32 20.0 2.5
CL—-6B(DE Fr.) (24.5%) (26.9%) (22.3%) (22.7%)
Sephacryl 15.75¢g 0.16 14.2 1.67
S—300(purified AP) (15.8%) (13.4%) (15.9%) (15.2)

pss

Avte]  FEgul 2 B w2 4 Ame FdAw  FFL
§e olgate] Z4agion 1 A Table 29 2. 1Y

=

E 100 g F9=EdFS GR-10] 4.63 g, GR—27} 0.68 g, GR—37} 0.01 g
o= o FPR wpep o] AWAL sekE wHQ GR-10] M F& dFs
HERiY. FE8vel e F dAsdds A¥EY 50% HE FEEC]

3.42 g0 2 2.05 g& HR EFFEEol vl§ 1.6w 7M1 =2 F9

& ugr.

i
o
off
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Table 2. Content of total phenolic compounds of each fraction prepared

from Gastrodiae rhizoma

(g/ 100 g)
. 50% EtOH Hot water
Fraction GR-1 GR-2 GR-3
ext. ext.
Total phenolics 4.63 0.68 0.01 3.42 2.05
Aekel  slmshte BN FARome el ARe

=,
p—hydroxybenzyl alcohol®} =1 wlA|Ql gastrodine & 4 AL, I o
vanillyl alcohol, vanillin, 4—hydoxybenzaldehyde &©°] &%
dA A lorm o5 EHEo A ek AFZAIIE By

of Aot webA B Aol A A2 2 (GR-1)FA A A5

F=dEs Wol st e Aow ddste] o5 2d A, A &

23)o] GR—1<% silica gel plate Aol TLC
& vke} o] GR-1 o= Hule] #

2 24# 7 4—hydroxybenzyl alcohol®}t 4—hydoxy benzaldehyde”} U}EF
S5 o] = Ao w yewth 18y 4—hydroxybenzyl alcohol oF#fel]l ¢
A3k spote] Ag- FAow ke w wjFA gastrodin ¢ AOE FA L
At #HE stdEEY dFS A EAME ®7] 9167] HPLCE 335kl

A3 (Fig. 6) &d3& 7F8A AwA w82 GR—-19l+= 4—hydroxybenzyl
alcohol(RT=6.2 min)®] 0.99%, 4—hydoxy benzaldehyde (RT=15.2min)”}
0.16% 4% =l 3= Ao YeEEY
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Fig. 5. Thin layer chromatogram of phenolic compounds

extracted from Gastrodiae rhizoma.

A -hrpdioxybererysbd o de

Fig. 6. HPLC chromatogram of phenolic compounds extracted

from Gastrodiae rhizoma.
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Fig. 7. TLC patterns of acid hydrolyzate of Gastrodiae rhizoma acidic
polysaccharide fraction.

1 : Xylose, 2 : Glucose, 3 : Galacturonic acid, 4 : Glucuronic acid. GR : Acid
hydrolyzate of Gastrodiae rhizoma acidic polysaccharide
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}. Angiotensin converting enzyme (ACE) A3|&A

ACE A3|&#4 < Cheung? Cushman®] WWel] wa} Ak 714
(Hip—His—Leuw) 0.1 mlZ} HrlAls &9 0.5 mlo] EF NS 37CelA 583
incubation A1 ¥ ACE &4 0.15 mlS #H7Fsle] 14]
kS ole] 05N HCl 250 plS H71sle] wSS AHAAA|7)31 o EolAH o] E
1.5 ml& 7}gk % 2,800 rpmollA] 10%3F €4 EYAA AN 0.5 ml =

o
off
r o
r]I
olo
>
)
o

Atttk o] AEAE 140CellA 158 7+ AxAZ & AELS IM NaCl 3
mlz Ao o] FFEE 228 nmollA] SAE T FA P} Hus)

of Asf&= e

=
32
d

o 89 g3 B4

}Sa10] A4S APTTHOR =4H

oot

HAvlAl 55 & (platalet

00 ut= FH3s] APTT ZehA ek

2

QL

38

-
I

poor plasma)el] YA F==Z L33 &

100 pbe} =3+3lar 37ColA A33] 357 incubation AlZ1 & 37ColA 4
A7 20 mM CaCly &4 100 pE 7hall defo] Sk & w7pA] e A3t
oz SAHAY. dEa2 ARE A ¥ &5 94 100 wE AL
st oy Y3 wHoz  =A39th. Blood coagulator(Clot 1A,
HOSPITEX Diagnostics, Italy)ol ©]3te] 33] wki AAste] S4E H &
VAIRE Bl G o2 YER ]I

SENEER

373 ICR Mouse(5~8F%)° H74 ol 1 mLe thioglycollate medium
S FY3% 5 48-72A17F Wl Hepes, Penicillin/Streptomycin, Amphotericin
BS #H+3 RPMI-1640 medium® & A% 3t%] macrophageE mouse®| &7

ol Al 33kt 89 ¥ macrophages® RPMI—1640 medium& 2 7+ H Al
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At A ESF7E 1x10°7)/mLo] ¥ %2 RPMI-1640 mediumel &AM 7
th o] A& 96 well plate®] ZF welldll 180 w® ®53 ¥ 37C, 5%
COz0l A 2417 &<t vlF3le] macrophage cello] Zb wellel monolayers &
’d3™H non—adherent cell> A& 3}e] AAT Ths 10% FBS(fetal bovine
serum)< 33k RPMI—1640 medium< Z} welld] 180 wX EF3la A&
20 e 78k 37C, 5% CO20 A 24417k vj<F3}o] macrophageE 24 31A|
Atk A 3tEl macrophage® monolayer ol 0.1% triton X—100 (25 )<
7}&te]  macrophage® AEES &3iA 7] olu] EH]FE lysosomed
phosphatase®] 7]ZZA] 10 mM p—nitrophenyl phosphate (150 @) 0.1
M citrate buffer (50 p)2} o] YolFo] 1AIZF &<t A3 gl Al §H3A]
7131 0.2 M borate bufferE 7}sto] HH&S A A7 3 ELISA reader@®
405nmel A FF =S S48t

B a5+ & wAl= 43S SA87] f1eiA Ohno ¢ el whet

B35l B du4to] #Fwe] W E+= alkaline phosphataseS =4 3Ft.

O
=
=
o
[»
=
=B
o
[\
(e}
l
\\}
ol
&
il
o
A
o
1
)
o
fr
Ny
>
>
N
k]
-
=y
2
o
fr
=
o

cells/mL= 3d}o] welld 90 ¥ FF3stal wEHE Alxg A5 2 LPSE
10 4 s%2 7hste] HFR97F 100 47 H== 3k 37T, 5% CO» Ml
F7Vl A 3L v S - AT NS AAskL 25 4] Triton X-1005 7t
3 U8  p—nitrophenyl phosphate solution (solubilized in 10%
diethanolamine buffer, pH 9.0—10.0) 150 & Yo WA & 37T,
5% CO2 wiF7]el A 307 wiFstct. 3N NaOH 50 & 7hste] WS &
AAZ % 405 nmolld FFEE ST

APRBY e Hong 59 Wil Aste] ZHetgth C3H/HeN
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mouse?] A% H Ao FzkE o] 9l Peyer's patch® 22} Hank's balanced
salt solution(HBSS)©o] W AXA petridisholl 7)1 %A (mesh #100)Z
patch§loll XA th& FA7] AFa R F2WA patchZ2HE A|EE ¥
ZAh o] Hg FEA (mesh #200)8 ARg3to] o] 3t HBSS® A4 ¢
T NEIFEEE 2x10° cells/ml RPMI-16402.2 ZA3t3 20008 < 96well
plated] 3 g SAHsILA = A|5E HYs| 343k 20ulet 4 3
7°C, CO? incubatorol| Al 547t wjeksle] &

4§ ATAGAo T gt

O=

ol\
o

4=

rlo

= (o) oL A~ N7
Fesds =TAE 24

2AZE mouse? TEE WERE FA7]E HBSSE W0z 25 A
FAEE AT e S AT} o]l o AT T 2.5x10° cells/ml

RPMI-1640%.5 ZA3}al Peter's patch cells oF A|&¢}o] HE-E-A5 9 hone
marrow cells, RPMI—1640& ZFZ} 50ul, 100ul, 500ul 2 96 well plate ©I
B8 o}, 37°C, CO? incubatord] A 6247+ wjeksitl, Bone marrow cell®]
FA % ZA2 Alamar Blue'™ reduction assay® AF&3T) vl 8 124

H4e Alamar Blue™& 9 20u1E #7}et -8 334 7] S excitation 544nm

v}, Tyrosinase *]3]&4

A 22 P PARS due

o

olgetel AQWNE ANT =
96—well microplate] 40 uf # %71 ¥ 25 mM L-—dopa 40 gl, 67 mM
phosphate buffer (PH 6.8) 80 w9} mushroom tyrosinase (125 U/ml) 40
wE 7hsksith. o] % 37TCollA 2043t incubationdt ¥ AJ/d¥ dopa chrome

o] %& Elisa Readerg AM&3to] 492 nmollA 9 S5 54 NER:E

o
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MNP Al e 40 H7FE 2T H|A3Fe] tyrosinased A3 H] &S
Akatai ot

vl kst 84
DPPH ttjZboll that 2AZAL Bloise] WHoR FAHS AL e
Aol A& 0.2 mLe 4<107 M DPPH &< 0.8

mLE 7}Ete] 1027F &
= of tx+9F ¥usit
ABTS 27848 Van den Berg 59 WS Wygsle] =43 1.0

mM9]  2,2°—azobis(2—amodino—propane)deihydrochloride (AAPH)2 100

]

SFal 104-7F WA % 525 nmellA FF=E

mM  PBS  bufferol =2 25 mM9 ABTS  (2,2'—azino—bis
3—ethylbenzenothiazolin—6—sulfonic acid)®} &3k & 68T d2F A
123 &<t WS AIZ Y. ABTS &9 %= 734 nmollA 0.650£10.27F 5
5 AT oE 7HA R Alm: 20 et 980 b ABTS €4S 3
7°C water bathollA] 103t WESAIZ]HA 734 nmol A #ZA4seE F3%

=ga9lt) ol dEEe 50% WELS AT

o

T
a

il

7}. Angiotensin converting enzyme (ACE) A3l &4
AntFEEd dvtzie 22 GAT 2859 ACE A4S A9

Ao 2 H 23Es9 55 1,000 pg/me] sE2 dto] ACE A ¢
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9 AES 2 A3 Aol EA kvt kA Table 104 B
= Hiel o] XE 50,000 pg/mé 7HA o] ACE Af&dS AoE ot
80%ol el A4S B3l groupel §IAT. 1¥Y periodate 2] E 3}l
oA AES AAZ C group(GR—3)°] 68.19% 2o A4S vErd Ao
Ho} ACE A3 &4 E2o] & peptideAldts 7€ vt AF+ZA7¢} o

w AEE Qxste A Azar.

HU

Table 1. ACE inhibitory activity of extracts obtained from Gastrodiae

rhizoma
Sample(50,000 pg/mé) A B C D E
ACE inhibitory activity(%) - 175 31.54 68.19 1.99 30.95

A : Hot water extract after ethanol extract (GR—0)

B : Ultrafiltration after 80% ethanol extract (M.W.<1K)

C : Periodate treatment fraction (GR—3)

D : Pronase treatment fraction (GR—2)

E : Hot water extract (10brix)

v 89 e &4

An} 2 5E A FEE e dsl APTTHH PTHE o83
G-SugdAdS AR AI(Table 2), 13 Aol E HET 25.101£0.00% 9}
Hl 3L Al 47 o BE ol ARl gdo] vEhA] Ekon 2xf Al@edA k=
Table 204 H& wie} o] txa9] 25.2440.25%%} vl A] 57FA|- &
Foll A &gaL &g ol yEbA ekt
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Table 2. Anticoagulant activity of extracts from Gastrodiae rhizoma

Anticoagulant activity (sec, mean+S.D.)

Sample APTT Test PT Test
A 25.47+0.09 9.351+0.65
B 24.9510.04 9.2610.05
C 26.12+0.06 9.971+0.04
D 25.21+0.13 9.85+0.15
E 25.91+0.24 9.5710.09
Control 25.24+0.25 9.2440.06
A : Hot water extract after ethanol extract (GR—0)
B : Ultrafiltration after 80% ethanol extract (M.W.<1K)
C : Periodate treatment fraction (GR—3)
D : Pronase treatment fraction (GR—2)
E : Hot water extract (10brix)
o ey
(1) Macrophage lysosomal enzyme activity
A "GA A Foe 98-S HI3tal 3+ macrophage M Ed] t)sh
A EE dolr 7] 935t phosphatase activity Heo = A&3st A3} Fig. 1
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of uEld nie} o] EFEFE 100 pg/mle] F=olA positive controldl

LPS(lipopolysaccharide ) X

BAME Fe FFEE B =

macrophage A2 @A ste] Hvprp #ofghs yetdl= Zloja F5
3 | o

fractionE ¥} o] W a2 5o

;;

1E

14 1

Abgorbancs

11y T T .
Coll frma Sabre LPE  waleresbacl 50% BWOH

Fig. 1. Macrophage lysosomal enzyme activity of extracts from

Gastrodiae rhizoma.

(2) Intestinal immune system modulating activity
AvpFEE2 5y Zadodie F534 7lsS F9stal U= Peyer's
patch AMXZ9] 7|5 FolA =FAHE S22 A F31 4 gigh &4 4
= Fig. 29 vk EFEEY 50% ethanol FEE E5F SAUERSA
o

saline?} YA Z<Q LPSHT & A3 e e el Ao
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Fig. 2. Intestinal immune system modulating activity of extracts

from Gastrodiae rhizoma.

(3) Splenocyte proliferation activity

EZEL

5

9} MTT

-
X

o} B 31z} H| A

Za-¢l saline H.t}

Con A%} LPS

4k} ) A
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-
T

welth upebA
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[ 100 g
B 1] gl

Alsgnrinanc s

G 40 i o e i
o I L gr_=“;u

Fig. 3. Splenocyte proliferation activity of extracts

from Gastrodiae rhizoma.

2}, Tyrosinase A 3|84

Tyrosinaset™ @etd Al doAst= T8 Gh=H deA Ao
H gFn gl #E BAo] FolxWA o] mAao A&E A, F7HAA
o] geks st A Wi A+ s dgEa dok 2 A3
A= Hwp zZpzbe] E3EE (GR 1~5) ¥ FEAEQ 4-hydroxybenzyl
alcohol (4—HBAC), 4—hydoxy benzaldehyde (4—HBAD)S 2 mg/ml, 0.2 mg/
m¢, 0.02 mg/me L= FH7}3 F tyrosinase FAAHIE =SA3 Ay

Fig. 49} 2t}
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Fig. 4. The Effects on tyrosinase activity of Gastrodiae rhizoma fractions.

Awle] ezl
benzaldehyde® 7%
tyrosinase As&ddS YeEl=d Hs] EEEQ] GR-1, GR-3, GR—4,

FaAdE2  4-hydroxybenzyl alcohol®} 4—hydoxy
2 mg/mile]  FmAM 22} 63.4% 9k 28.9%9

GR—-5+= I WM& tyrosinase@AS o A|AT. o= EuUE AHE

tyrosinase FujAd ol Hule] FFEH AS5S UEHE 23R FAHH

GR—5% 0.2 mg/mt F=olA 67.7%2 SHEAHS Ho FF wWuks S
)

2 7 e e HEC #F Ayt desiva AbsdEy.
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uh, garst 24

(1) ABTS A7 2A 84

Ank A4 H 50% oTE FEEI} £
AlZ1 5 Van den Berg ¢ WHS W33} =
A3 Fig. 5 2 63 2ok &R BS AMEES S RE ARAA
10% vwke] sh2 ABTS £7874& dehligieh Wi deges &
shals A% dge 7HeA ARA 29
271848 HeEhaL e ARdAE 28 82 ASAS A5 frate
Al 5% mivke] v S vEhldh R 7 Alsdd glojA s 24

zpol= U= A= YEbEH

15

10

Activity(%)

7
-

Fig. 5. ABTS radical scavenging activity of water soluble parts.

W 20 gg/ml A : 200 pg/ml
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Fig. 6. ABTS radical scavenging activity of ethanol soluble parts.
B 20 pg/ml : 200 pg/ml

(2) DPPH &Yz &7 €4

Avp A5 2 50% e FEEY FIEES oHey B2 747 &3
AlZ1 % Blois 59 Wil w2 DPPH
2 83 P} oeE 784 FR9 S 40~55%°] DPPH sz AASE
Ho, dmereAd AEA 82 GR-19 A5 1 mg/mlolA 47%, 10 mg/
mell A 55%°] A7AsS YERS
A= Al Tt Aol SR £S5 AMEYS BF GR-19] 25%,
GR—47} 20% AXxe] &S vehd v YA AlgddAs= 10% mwre] s
< @4s Hooh oA <l GR-39 A | A8 yebdA] eFskrh

=
3

o
H

st S7vdas DPPH ehelZd &7

1o

e
o
(o]
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=

.
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4.6% 3.4%= T}
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Fig. 7. DPPH radical scavenging activity of water soluble parts.
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Fig. 8. DPPH radical scavenging activity of ethanol soluble parts.
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2. A8 = W9

7t AE
HoAFo| AFEE zupE AR FEFoA], 2004 1090 £33t FA
5 & 3~4 mmFARE AHE dEAXT Ao FFAFHOoORRE T

Qlate]l Abgstth @R AS nAFE FAIA MY )AL, LEn
Eas AL ()RS, WES BAAE(FT)S Ao Y5t
Agatd o Abah, W), XX, Bpol, fiF, oA 5o 4d sEERE @

Zu)EH+= A EE(Fluidized bed opposed jet mill, 100 AFG , Alpine

Aktiengesellschaft Augsburg, Germany)S AR&3e] EFIEEZ(ACWS,

P

air—classifying wheel speed) 8,000 rpmolA w|&EH3 &S EIS 93
ANz E AFLSPT. 37 R3S 237]1(50 ATP, Alpine Aktiengesellschaft
Augsburg, Germany)E ©]-&3to] #58 SE(ACWS, air—classifying wheel
speed)E 10,000rpm, 8,000rpm, 6,000rpmoZ @alaH 7+ Az FE
ul &8l (F, fine fraction)®} Z8(C, coarse fraction) 2.2 3|53 & A=

AHg- 5ot
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& =@ %7 (Kansorn dryer, Japan)® AR&3&lo] $33tg o ol ~¥E
Ae 4~5 kg/m', EHFS 0.1 molAh. EFAFR S Adnbe] dA
ol B H/1e F u]R A3 F disk—type spray dryer(FA, 3=H)E ALE
3} 3L inlet =%+ 1407T, outlet &% 80C, 2™ atomizer %+ 805
Hz, flow ratex™ 0.5 ml/mine] o=z FEu3l 39t EBEFAXA AxE

wo) gay JERE AME] dete] el KA

o Axdvks AYAE PR Bussel 436l AHestd

il
e
"
i)
N
=
ol
on
38

g

3. olghate B4

(1) 4itEy
AvpA g o] dRbgE2 AOACH wel &2 105C Fdxr, =4

R

WO semi micro kjeldahl®, %3]&-& 550°C 33 H o= Bslodrt.

= =

HAnp Algo FHMMEE AxA (Model 600—UC—1V, Yasuda, Japan)Z

o] &3slo] 5433 2™ Hunter color scaledl ¢l3 L, a, bato® YEMII S

w ojuff AFE-gF EFE] L, a, bgkS ZH7F 89.2, 0.921 R 0.78¢| AT

F2= 5 mlE A SAY AARANC &AL SRR FE8] SUAA
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Fig. 2. Powder products prepared by different drying process
using Gastrodiae rhizoma.

A : Freezing drying B : Hot—air drying, C: Drum drying, D: spray drying.

1) 58
Azupgy Adel Boe] 4RSS AwE A% Table 1 9 2r)

Table 1. Moisture contents of Gastrodiae rhizoma powder

according to drying method

Drying method Moisture contents(%)
Freeze drying 4.2
60°C Hot air drying 5.4
40°C Hot air drying 3.4
Drum drying 1.6
Spray drying 7.7
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93.02
85.23
86.88
81.10

87.01

Table 2. Surface color and browning index of Gastrodiae rhizoma powder
60°C Hot air drying

according to drying method

Drying method
Freeze drying

40°C Hot air drying
Drum drying

Spray drying
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Table 3. Solubility of Gastrodiae rhizoma powder

according to drying method

Solubility (%)

Drying method

27.84%0.01

Freeze drying

25.68+0.01

60°C Hot air drying

33.60%0.01

40C Hot air drying

78.36%+0.01

Drum drying

41.28%+0.00

Spray drying
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Table 4. Sugar contents of Gastrodiae rhizoma powder according to drying

method

(%, dry basis)

Acidic Phenolic

polysaccharides

Total water

compound

soluble sugar

Drying method

1.3%£0.0 0.60£0.04

24.1+£0.4

Freeze drying

2.3%+0.0 1.30£0.03

41.2+0.4

60°C Hot air drying

2.1£0.0 1.14£0.01

36.01£0.6

40C Hot air drying

3.2%20.0 1.38+0.06

61.3+0.5

Drum drying

6.4%+0.1 1.59%0.12

69.5£1.6

Spray drying
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Table 5. Particle size and yields of air—classified Gastrodize rhizoma

powder

Yields

Particle size(um)

(%)

ACWS

D(v, 0.5) D(v, 0.9)

D(v, 0.1)

Mean

2.7 12.0 43.8 100

224

Raw”

96.9 3.5 31.0 322.8 40

6000 C

51.1 4.7 24.0 157.3 32

8000 C

39.1 5.9 19.9 102.7 18

10000 C

16.3 4.0 13.0 27.2 60

6000 F

15.0 3.7 11.0 23.6 68

8000 F

13.3 3.1 8.5 19.4 82

10000 F

D Jet milling at 8,000rpm
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Table 6. Approximate compositions of air—classified Gastrodiae rhizoma

powder
(%, dry basis)

ACWS Crude protein Crude fat Crude ash
Raw" 5.5£0.0 5.740.0 2.540.6
6000 C 4,9+0.1 7.810.3 2.910.0
8000 C 4.910.0 7.5£0.9 2.6+0.2
10000 C 4,9+0.1 9.4%+0.2 2.8+0.3
6000 F 6.5+0.1 7.610.7 2.940.1
8000 F 5.7+0.0 9.2+0.2 2.910.2
10000 F 6.0+0.0 8.5+0.6 3.1+£0.3

D Jet milling at 8000rpm
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Table 7. Sugar and phenolic compound contents of air—classified
Gastrodiae rhizoma powder

(%, dry basis)

ACWS Total water Acidic . Phenolic

soluble sugar polysaccharides compound
Raw * 41.1+0.5 2.6%+0.3 1.144+0.1
6000 C 36.1x1.1 2.21+0.1 1.12+0.1
8000 C 36.0+0.8 2.6x0.2 1.13+£0.2
10000 C 35.6+0.8 2.910.2 1.07+0.2
6000 F 36.0+0.8 2.6%0.1 1.34%+0.2
8000 F 36.91+0.6 3.01£0.2 1.2940.2
10000 F 47.3+0.8 4.2+0.2 1.15%+0.1

D Jet milling at 8000rpm

Hnpel FEA] FEEFNT Hupe B4 V|EZEE FU7HA7]7] HAske] &
T Axd AvpdES AgAE 34 F37(F9SAA, sl 500 g¥ &
713 200CAlA] 105, 204, 30=37F HSAEs & A4 Hrp g A

e 243

BExAE dud Hrl E5FE259 AxE 543 A= Table 8%
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Table 8. Color of Gastrodiae rhizoma hot water extracts by roasting time

Color
Roasting time
L a b
Raw 77.83 —-1.74 10.67
10min 68.90 -0.99 15.88
20min 19.00 1.72 10.96
30min 14.74 2.92 9.05
BeAEd Avl d55EEe Mo ANHOR BgAY Azt Pojd

(2) BE(°Bx) 2 LYEF
Bexde 9Ud Wrh 5432 BEE 4% A9E Table 99

Ea
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Table 9. Color of Gastrodiae rhizoma hot water extracts by roasting time

Roasting conditions Brix(°Bx)
raw 0.4
10min 0.6
20min 1.1
30min 1.3

Anp FEE9 FEE
1.1 °Bx® Z7}8F 3 30%

FeAe ARl whe
107 2},

Table 10. Solid contents

roasting time

%7] 0.4 °Bxo|Q o}t 1083 208 F= A 0.6,
= 7F7F YERA] gkt

drFEeed A¥EHFS d¥E Ay Table

of Gastrodiae Rhizoma hot water extracts by

Roasting time

Solid contents(mg/ml)

raw
10min
20min

30min

9.9%+0.5
9.210.0
10.5%0.1

10.4%+0.3

AP EHFY A9 7] ¢F 9.9 mg/mlellA 208 FHSAHE Al 10.5 mg/ml
B

2 7k % 302 FH=AE Al 10.4 mg/mle AP =FE HERAIT
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Table 11. Total sugar, acidic polysaccharide and total phenolic compounds

contents of Gastrodiae rhizoma hot water extracts by roasting time

Contents(mg/ml)
Roasting time Acidic Phenolic
Total sugar .

polysaccharide compound
Raw 6.23%+0.16 0.20%0.00 0.25+0.03
10min 5.67x0.00 0.211£0.00 0.28+0.00
20min 6.58£0.49 0.20£0.04 0.34+0.04
30min 5.08+0.04 0.18+0.01 0.33%0.00

BeA Ak Ank A% FEE Fo 39 AT 2o PHBAR
974 gls WA, Auagse 3
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Table 12. Brix and solid contents of Gastrodiae rhizoma hot water

extracts by different solvent systems and extraction times.

Solid contents

Solvents system  Extraction times °Bx
(mg/ml)
1 1.2 9.9
Water only 2 0.5 4.2
3 0.4 0.9
Water 1 1.1 9.8
+ 40% ethanol 2 0.5 2.6
+ 80% ethan01 3 0.2 0.2
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Table 13. Brix and solid contents of Gastrodiae rhizoma hot water

extracts by different solvent systems and extraction times.

Solvents Extraction Acidic Total phenolic

system times polysaccharide(mg/ml)  compound(mg/ml)
1 0.61 0.21
Water only 2 0.29 0.11
3 0.17 0.01
Water 1 0.68 0.21
+ 40% ethanol 2 0.07 0.11
+ 80% ethanOl 3 _ 0.02
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Table 14. Sensory properties with different recipe

Recipes A B C

A. Taste intensity

bitterness 6.933 8.61° 10.06°¢
Sweetness 8.50% 8.59% 7.83%
Sour taste 9.13% 7.012 7.16%

B. Ranking test

Sour taste 122 152 202

1 . .
) Mean values, mean in the same raw not sharing a common letter are

significantly different(P<0.05).
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Table 15. Final recipe of liquid type tea using Gastrodiae rhizoma

concentrate.
contents
Gastrodiae rhizoma concentrate(60 °Bx) 16g
Pure water 46.8 md
Concentrate A(65 °Bx) 29 g
Concentrate B(68 °Bx) 12 g
High fructose syrup(75 °Bx) 26 g
Oligo—sugar(commercial) 6.2 g
Vitamin 5.0 mg
Citric acid 4.0 mg

Fig. 4. Liquid type tea products using Gastrodiae rhizoma concentrate.
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Table 16. Changes on physicochemical properties and viable counts of

microorganism on liquid—type tea during storage at 37C

Storage(weeks)
Properties
initial 4 weeks
pH 3.74 3.77
Brix(°Bx) 38.8 38.7
L 1.78 6.85
Color a 4.87 16.96
b 1.19 4.57
Aerobic bacteria (CFU/m{) <10% Y <10?
E. coli (CFU/mb) <10? <10°

D <10% : Not detected at 10? dilution level.
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Table 17. Sensory properties of drink products with different recipe

Recipes

A. Taste intensity

7.49° 7.48°

6.332"

bitterness

8.50° 9.66"

9.05%

Sweetness

7.992 7.34%

6.41°

Sour taste

B. Ranking test

12° 21°

147

Sour taste

mean in the same raw not sharing a common letter are

significantly different(P<0.05).
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Table 18. Final recipe of drink products wusing Gastrodiae rhizoma

concentrate.
Contents
Gastrodiae rhizoma extract(0.5~1 °Bx) 100 ml
Concentrate A(65 °Bx) lg
Concentrate B(68 °Bx) lg
High fructose syrup(75 °Bx) 13 g
Oligo—sugar(commercial) 3g
Vitamin 0.2 g
Citric acid salt 0.05 g
Citric acid 0.05 g

Fig. 5. Drink product using Gastrodiae rhizoma concentrate.

- 189 -



AzFPe Avk o] AABE, gt PARE AFE F 203
.

B3k T 95Col A 7HE At

35CAA 4537 AAEEA pH, W%, A S

&2 s
olglelx 54w mAE WalE A¥E A Table 199 2.

Table 19. Changes on physicochemical properties and viable

microorganism counts of liquid—type tea during storage at 37C

Storage(weeks)
Properties
initial 4 weeks

pH 3.83 3.82
Brix(°Bx) 13.2 12.9

L 41.01 39.63
Color a —3.48 —4.60

b 23.41 22.43
Aerobic bacteria (CFU/mf) <10% V <10?
E. coli (CFU/mé) <10? <102

D <10% : Not detected at 10? dilution level.
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Table 20. Final recipe of granule type tea products(type 1) using

Gastrodiae rhizoma Jet milling powder.

Recipe
1 2 3

Gastrodiae rhizoma pOWderU 30 g 30 g 50 ¢
Glucose 70 g 70 g 50 g
Concentrate A 10 g

Concentrate B 10 g

Cereal powder 50 g
Vitamin 02 ¢g 02¢g 501 ¢
Ca product 10 ¢

D Jet milling powder

Fig. 6. Granule type tea
product (Type 1) using
Gastrodiae rhizoma

powder prepared by jet

milling.

Recipe
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Table 21. Final recipe of granule type tea products(type 2) using

Gastrodiae rhizoma powder with good solubility and sensory properties.

Recipe
1 2 3
Gastrodiae rhizoma pOWderU 50 g 30 g 30 g
Glucose 50 g 67 g 67 g
Concentrate A 10 g 10g 10g
Vitamin 3.05 g 3.01 g 3.0l g
Flavor lg

1 Spray drying powder
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Fig. 7. Granule type tea
product (Type 2) using
Gastrodiae rhizoma

powder  prepared by

spray drying.

4.

Y
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