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(57) Abstract: The present invention relates
to a supercritical extraction method and to a
method for producing ginger extract which
has a potent anti-inflammatory effect by using

the lees which remain after the extraction and
to a ginger extract obtained thereby. More
specifically, a method is provided for obtain-
ing an extract with a high gingerol content
while not only making it possible to either re-
move or complement the specific taste and
smell of ginger but also affording a high ex-
traction yield in a short time, by subjecting
ginger powder to supercritical extraction at a

—+— 35T

—®|— 45T
—4—55¢C

temperature of between 35 and 55°C and a
pressure of between 100 and 400 bar at a
flow rate of between 1 and 3 mL/min for

between 1 and 3 hours, using supercritical
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BB 22 (bar)

AA ... Yield (%)
BB ... Pressure (bar)

(57) 8%A:

carbon dioxide. Also, provided is a method
for obtaining a ginger extract having potent
anti-inflammatory and anti-allergy activity
through the use of ginger lees, by adding 60
to 90% alcohol to the lees which remain after
the supercritical extraction, in an amount of
between 5 and 15 times (w/v) the weight of
the ginger lees, and allowing to stand for
between 6 and 36 hours at room temperature.
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[ 1]
2947 F& 2= gHE A F2EY AR
2%(T) +# (bar) A% (Color value)
L a b
35 100 38.8+1.5 6.6+1.0 26.7+2.3
200 29.4+0.6 10.0+1.7 10.2+1.9
300 28.6+0.9 16.7+2 .4 9.2+41.9
400 24 .4+1 .4 5.0+1.1 0.2+0.9
45 100 44 .4+0.9 ~-0.9+0.3 33.0x1.8
200 34.0+1.3 14.4+1.0 18.7+£2.6
300 27.7+£0.8 14.7+0.7 8.5+1.1
400 24.7+0.5 6.9+0.7 1.2+0.7
55 | 100 45.343.0 -2.0+£0.3 30.9+4.6
200 35.7+1.2 12.6+0.7 21.8+1.8
300 24.1£0.7 7.9+1.2 2.8+1.0
400 21.8+0.7 5.0+0.2 0.6+£0.1

A3 3: A FE529 A E(gingerol)

A7 2=dA FE2EA FHE 6-FAE(6-gingerol), 8- AE(8-
gingerol), 10-21 A & (10-gingerol ), 6-42 7} (6-shogaol ) =9
217 & (gingerol)9] &3 HPLC(Jasco Co., Japan)E o] &3}e] AHZFs}%ct.
AL Waters symmetry C-8 reversed phase column (150 X 3.9 mm, Cat.
No. WATO 54235)& o]&3}313, ©]%F2 methanol-water(46:35, v/v)E 1
nL/min®] £E2 {3308, A5 HAEL UV detecter® 282 nmell A
AT, BMEFEEHR 6-IAE, &-IAHE, 10-FAE, 627t
AR vl 2 (Chromadex) Aol A F4sted A3 T A 19 A%
2222 5 mg/ml S5 HEd =9 F 0.45 pum syringe
filter(Millipore)2 A 3sle] AX3F L o]E BEAE A 52 AL}

11
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s S YERANI(10.78~17.17%) 8- AE (2.38~4.08%), 10-
E 3

21 A (1.01~3.07%), 6-27F2  (0.64~1.09%)2] o2 e,
5 FEE9 A#glel 100 bardlAM MY e AAHE FHFE UEMIAD
F2257)} 42 Z42F 20,00, 18.02, 15.136E Holx= A 3ol Th.
HbH 200~400 bare]l WHHONAE  21.46~24.48%FA 2 Aolrt Qe
214 & (gingerol) &S YEMISIT.
10 (£ 2]
297 F& 2E9 4EE AAFEEY IAE T HE
L lg= A A Z(Gingerol) & (%)
(C) | (bar)
6-AE | 6-x71e | 8-IAHE | 10-IAE A
35 100 15.01 0.71 2.47 1.81 20.00
200 16.02 1.05 | 3.67 2.75 23.49
300 17.17 0.98 4.08 2.25 24.48
400 16.43 1.09 3.40 2.57 23.49
45 100 12.35 0.88 3.01 1.78 18.02
200 16.01 0.75 3.19 2.52 22.47
300 15.33 0.64 3.02 2.47 21.46
400 15.37 0.66 3.17 2.69 21.89
55 100 10.78 0.96 2.38 1.01 15.13
200 16.37 0.91 3.62 2.90 23.80
300 16.21 0.68 3.08 2.54 22.51
400 15.69 0.76 3.58 3.07 23.10
gk, AAd2e] e A7 FEEC FE IAE(gingerol) F9
G Hude] mE A% dEE FEES FAHCd w2t 574x £go=
15 T F 24 8 g8 A E(gingerol) 79 TFE HPLC(Jasco Co.,
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Japan) & o1 3te] WA, AFPHe 4% T SA. ¥F

4 23= ds3 2o,

(£ 3]
A% R eFEE 9 PR FaPRY B
Sample Content (%)
6-gingerol | curcumin | 6-shogaol | 8-gingerol | 10-gingerol

EtOH 1.67 0.15 0.12 0.3 0.19
SFE marc 0.25 - 0.01 0.012 0.03
n-Hexane 24.97 0.9 3.54 6.23 4.76
CHCI3 3.74 1.49 0.14 0.37 0.23
EtOAc 0.46 N.D. 0.02 N.D. N.D.
BuOH N.D. N.D. N.D. N.D. N.D.
H0 N.D. N.D. N.D. N.D. N.D.

SFE marc: AA]d20] whE A} &5

N.D.: not detected

E 39 Ads Po| AAF| AASFHY FFol Y FgoH, 6
AAEo] 24972 FL ARIL ¢ F AT E=F, AP FEBol:
AAE, £ER7 WS A FEHY YA APRE EEHOE

Add 4: A F=E9 FAs &4

DPPH(2,2-diphenyl-1-picryl-hydrazyl) &tz 2H%
FEE9 PASHL NMoreno T WHES WIS DPPH @z
aAgHdor ZAH3AY. AB9  free radical AABAHL
radical®l 2,20-diphenylpicrylhydrazyl (DPPH)o] ot L8 S AT
Aoz 99% wged &4 ANRE 59 &= EE 43 JHY 800 nlLs
Hetgel] =< 0.15 mM DPPHE& 200 ulE 7ksted 30
=)

517mmell M FHEE AT, 74 A8 FE29 g vz 2AEA

M
ol
N
rot
o o
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ANgE A7etA & dz7d F3EE 122 3d Azled 2o
Mg = RCS0HCE HERHAT. oW ZAHnE HAste] BHAE

ABTS 2tdzd 275

FEE9 ABIS #FHZ &A% Re 59 WHS Wi} WHo=m
=25}, 2,2'-Azinobis  3-ethyl  benzothiazoline-6-sulfonic
acid(ABTS) radicalS o]&3t d4ikste =32 ABTS cation decolorization
assay ol 23] AT, 7 mM ABTS®} 2.45 mM potassium persulfate®
HFTEERE 1112 Tt A2 oA 2427 F<t X sk ABTS
radical €& HAAIZIZ 732 mmollA FFE  Fol 0.71£0.027F HEE
phsphate buffer saline(PBS, pH 7.4)% 3Astdd A&, dAH A8
990 uLol ABTS radical 10 pL & ¥ 1& T #XT F 732 mmollA
THEE SAHSH. 4 ANm FEEY Y ST AAEHEL AEE
ekl e tERTY FRHEE 122 FYA7IEdH Fad A 89
%9 RC30ECZE  YERHS AR NE  93te]  TroloxE
A8k Tt

Y
o,
£
2]

Linoleic acid®} B-carotene® coupled oxidationo] t3dF skrl3}

24

Linoleic acid 60 mg, B-carotene 10 mg L83 Tween 80 200 mg3}
chloroform 10 mlE sty FHFAZL = F7FF 50 Lol &)t
g0z Agsgc.  EFES 1 oale FRF 2 o, 2Pn A%

on
FZE(20 mg/mL EtOH) 0.05 mLE &3 F 40T water bathollA 24A7F

FAFEA Ao} 470 el EFEE SANAT. Az AFe FHE
2 10002 3] Z48 FFE oty s UL AU
olul A7 FEE A FHFE 0.05 0l AP AL J2T2 HY.
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e RC50 %4(0.24~0.68)& YERUS] 73k FAkst E4E e FoE
eSS, 3] 45T, 300 barellAl&= ZH2b RC50 gkol 0.09, 0.55 ng/mL=E
F Ee Fas 248 Jehit. =3, A7 9 =& E9] DPPHYF ABTS
2 a7 BHE Lxe gl mE st B AFL T
5C, 100 barolA Z+z+ 22.87, 20.17 pg/mLe® 714 &

< UrE‘r‘;“E} SHH, Linoleic acid®} B-carotene®] coupled
mMmmWHW@:@ﬂ@-%@%“%%@-éﬂ“.ESﬂ1%$ﬂﬂw¥ﬂq
Az A 71.1%9 FA4kst

O

.IENFI

2 Aoz Jeh e Mﬁﬂ =

8495 2 5] g7 doldg & F
AR, AF FEES HNE A AT wE ZAorb AW
84.4~99.3%2 &/4& YEtdlo dixTo] Hs Ayt 2A JARE & F
AR E3 24A17 AFA T HERTFIE 52.5%9 ks BAS
et 9 A FEE AgAdde 57.3~77.8%Y Akt 24 &
Hede Aoz yeWt. WW%»WBEHVL*H 243 ek =
FE2E @Rl 100 bardllA 7HE @& ks @48 UEda
200~400 bard R M= & Aol7t A &= Fitst A4S 2= seR
Uebdth,  olet e it 84 AnE dolA Jed FEEY A
gF AFgH A9 FAMG AIFA AR AW FEEY ik Ao
o o o]

Extraction condition DPPH RCso(pg/mL) ABTs RCso(pg/mL)
EtOH 43.95+3.07 74.16+3.25
35T 100bar 0.37+0.65 0.48+0.05

200bar 0.55+0.36 0.40+0.06
300bar 0.24+0.10 0.37+0.05
400bar 0.30+0.17 0.38+0.07
- 45T 100bar 0.61+0.09 0.58+0.05
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200bar 0.30+0.10 0.37+0.06
300bar 0.09+0.03 0.5540.35
400bar 0.19+£0.03 0.53+0.45
55T 100bar 0.68+0.03 0.62+0.05
200bar 0.18+0.01 0.41+0.07
300bar 0.20+0.03 0.35+0.10
400bar 0.14+0.02 0.35+0.09
BHA 2.53+1.06
Trolox 6.12+2.06
EtOH: mlaldo] W& A% duE F55
Uzl 225 AAjdld ©E A% 294 FEE

[& 5]

B 2dA & FE229

Extraction condition

DPPH RCso(pg/mL)

ABTs RCso(pg/mL)

35T 100bar 55.20+22.11 41.77+0.47
200bar 68.90+5.88 48.71x0.83
300bar 62.54+14 .24 44 .53+0.31
400bar 62.52+12.79 46.60+0.11
45T 100bar 30.67+6.13 25.31%+0.31
200bar 42.82+4 .14 38.92+1.24
300bar 43.76+3.94 43.36+0.65
400bar 71.32+6.36 50.44+1.41
55T 100bar 22.87+3.02 20.17£0.83
200bar 60.67+13.92 42.79+£1.25
300bar 64.39+13.48 42.92+0.72
400bar 65.09+13.86 49,51+0.73
BHA 1.62+0.66
Troiox 5.86+1.83
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X 4, 59 Zo], AG &g FZEM ) dHlusted AR
A A a

Q9 (AAd1)e] DPPH-, ABTS- #Hol# AL wWe w=skoH, H
FEE(AAG2)E 100 barollX F=3 A5, 53 I, FEHA
Ao AFg3 55C 100 bar FE2EAAN 7B w2 #HUE 2A5E
SRS

Agd 5: A 29 9T B LA a5

(1) Agdxy

D Azt 2 AlE 54 54

2 ME AE(murine macrophage cell line)? RAW 264.7 AIXFE
= AEF 2(KCLB, Seoul, Korea) CZFE wFEUow, 100
FBS(fetal bovine serum)$9} 1% A3 A|(penicillin/streptomycin)& % 7}3h
DMEM MiA|E ol8sto] 5% CO7b EAlske 37T AfHlolE oA 1F U]
2~33] At WA,

AT 54 MIT Ho2 2387 9dsted, RAW 264.7 AE 1x 10°
cells/well& 96 well plateo] ®Fstal, 37T, 5% C0p <I5FH]|o]E oA
2427F FF v, wlYEd AEE AE Z2(serum free) HIRE
BAG F LIPS (100 ng/mL)et AIZ(HAd 1, Al 2, Hme)E zz
Agstel 24412 BFstel 5 ng/nlel MIT §4 10 pLE 7 welle] ¥

AFulolE oA 4AIZE Ft vttt WY TE F AS5EE AASD
Z} wellell 100 pLel DMSOE #H7bste] AA®E formazan 2AL £3AA
ol 2 Z e o]E  HE7|(microplate reader)® 550 mmollA STHEE

A5, AEXEEAHE A5 FHEE 2T FHE g HEE=E
YER AT
Rat e ®|TPMEF(RBL-2H3)ol et HESA%
At B A A8 AEF RBL-2H3 cell 5 AHEF
B (Seoul, Korea)s &3HA % ol AluiystHA AF3T.
AEue]  A8"  WiX]=  10% FBS (fetal bovine serum)9t 1%
5} A3 A (penicillin/streptomycin)E A 7F3F MEM ®AE o] €3} 37Tl A

17



10

15

20

25

- 30

WO 2012/102511 PCT/KR2012/000437

5% COp QlFtHlolEloll A 2-3U 3t M FT 5 ARE3HTH.

2) NO(Nitric Oxide) 8% &34

AEe NoWitric Oxide) ¥4 AL s Asted, 7
AE(AAG 1, AAd 2, Had)e F2F 52 LPSE Age 7] RAW
264.7 AEF iGN nitrite HH S A8 100 pLE 96 well plate?
3kl A7lo FFY Griess AlgE ¥ol 103 §HEA =
olZAZZHolE F57|(microplate reader)E ©]€3td 540 nmolA]
=3 =439k, Nitrited $EE ZAYUEFNaNO)S A3l
B2 EF A vlustd A=At

wak B TRA XS RBL-2H3S 1 ml(2 x 10° cells, 24 well plate)l
anti-DNP  IgE(0.45 pg/ml)E 16A13F Z=FA]l7]3, DNP-BSA(10 pg/ml) =
g4 3k 7]7] 7‘401] 308 Ft 37CAM F=E AEE 20 ml A3
gkgo] ik & 4ToA 1087 400 xgoll Al Y3ste] & 45 H 25 UE
712 p-nitrophenyl-N-acetyl-b-D-glucosaminide 25 s} 37°Celx 12]7F
W2 A7) F stop solution(0.1 M NaCO/NaliCO, pH 10) 200 wE 7}std
12 405 melA FFEE SAE b-FAAYTHAN(b-

hexosaminidase)®l %<& AALFSISE T,

ju—

5
2
>,

g

3) Heme oxygenase(H0)-19] #d= &4

A7 B F2E9 3954 @M< heme oxygenase(H0)-19] Lo
et ZHE golir] A, A8EE s=EE A Az I RAV 264.7
cello] LPSE 95 =3t d95 aA7F HO-19 T oF AlA
ol B gkth. HO-18HA]E o] 83} western blot WHOZ B33},

4) v e}-3 2 Atu| Y oh A (beta-hexosaminidase) 9] W& =3

ZYA 8w ALE3l ¥ g A HTEMES RBL-2H3E 1 ml(2 x
10cells, 24 well plate)oll anti-DNP IgE(0.45 pg/ml)E 16A17F 7 LZJ(/\]?'].TL,
DNP-BSA(10 /Jg/mL)i A3 A)7)7] Aol 308 B 37ColA =EYE AEE
20 ml Agste] Wgo] Ed F 4TolA 1083 400ToNA Q3o
A5d 25 WUE 712 p-nitrophenyl-N-acetyl-b -D-glucosaminide 25 <}
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37ColA 1A1ZF 9H&A1Z1 & stop solution(0.1 M NaCO/NaHCO, pH 10) 200
s 7tk AAAIZIZ 405 mmolA  FFEE A HE-
& AU A (beta-hexosaminidase) 8] 2 AAFsH ).

(2) 49 A%

2) 247 v Ax54 54 L N Y oA &4 54

AAld 29 AZ FE2E9 NO A e qA a5 AP,
I 23, = 5o yEtd Hie} Fo] FE ko] H
40l YERed, N 2A%E 2E Aed g4 SUsle S
Ueho] AAle] 19 A% "%%9} ARt F
10-50 pg/mLe] ¥% A FTE EHOZ =
AAle] 19 A FEEFH A LA 29 29A IR FPT w2
oz 7lhEd.

=
_Qh
&
ki
ofr
o
o
2
=,
ke
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(379 891

(373 1]

(S1) A% B2 FHae vl 2
5 (52) A% B2e

10 (43 2]
Al1gkol] QoA
(S1) GAdAMe A} Bde HF Y=7F 50 ~ 500 pmd A%

FEE Az,

15 (373 3]
Al 18] Qloj A,

FE 780 2.5 ~ 3.05%F BT FEE AU

(373 4]
20 A1gel doiA, (S2) @A o] Fd
(S3) AZRHE 4L F & #9g
1581 (w/v) 2] 60 ~ 90% FA8& 7hetal AL2olA 6 ~ 36A1F F< FAs=
oA 2
($4) 97 2 FF3e @A E o Edste Y FE5 AP,
25
(3% 5]
AL WA A4T F o= & Fo W et Axd AT FE.

[T+ 6]
30 A5gkel] Qloj A,

A E(gingerol) o] TFo| 21 ~ 2574 WA 25 E.
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1375 7]
A5&el A,
10 ~ 100ug/mLe] =ZoA NO(Nitric Oxide) A4 A &37} 50 ~

985 WL FEE.

[ 8]

A5l B FEES I FEFT 2AE.

[ 7% 9]

A5 A FE2E25 IS FYelA 24E.
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Fig. 3a
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Fig. 3c
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Fig. 4b
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Fig. 5b
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Fig. 6b
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