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Objectives Danggwisoo—san and Jakyakgamcho—-tang are frequently prescribed for
traffic accident patients in Korea. The aim of this study was to examine index compound
analysis, antioxidant activity and amount of starch measurement by extraction method.
Methods Danggwisoo—san and Jakyakgamcho—tang were extracted with water and
70% ethanol. Antioxidant activity was measured by 2,2-Diphenyl-1-picrylhydrazyl,
2,2-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) and ferric reducing anti-
oxidant power according to the standard protocol. The contents of the indicator com—
ponents nodakenin, paeoniflorin, and glycyrrhizin were measured by high—perform-
ance liquid chromatography, respectively. All starches were hydrolyzed and then total
D-glucose was measured and compared.

Results Antioxidant activity was excellent in 70% ethanol in all assays. The index
component was jagged because its solubility was different depending on the ex-
traction solvent. Starch content was significantly lower in 70% alcohol extract than
water extract.

Conclusions The results of this study showed that physiological activities and compo—
nents are different according to extraction conditions. Each herbal medicine has a suit—
able extraction solvent. Also, the difference in starch content is an object to be consid—
ered as it may affect digestion and absorption. (J Korean Med Rehabil 2020;30(4):31-39)
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ST AR ES TS Be eRle
$HT01(F7)(Pocheon, Korea)oll X T3t om 2pAl| 4
2 HAF F AHEsIATE dHAEe 2A8] flske
I, Aok, Qo AL 4%, &3} =9, $A, A=
F 300 g FFste] EHlskAh Sl 70% FAH S
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% 5 A ZLyoph-Pride03; Ilshinbiobase Co.,
Dongducheon, Korea)dtith. A3 21x714] -20°C Y5
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2. XNEg=2 =4

A ARt Rre] AR £l o183k high-
performance liquid chromatography+ LC-20A, CBM-20A,
LC-20AT, SIL-20AC, CTO-20AC, DGU-20A5R, SPD-M20A,
LC-PDA =3(Shimadzu Co., Kyoto, Japan)<, AHL C18
ODS (25 cm * 1D 5.0 pm; Agilent Technologies, Inc.,
Charlotte, NC, USA)S ©]-&3}5ich.

1) M2 X EEE &4

74 oF T 979 T8 nodakenin (Sigma-
Aldrich, St. Louis, MO, USA)3} 2}eke] =48220 paeo-
niflorin (Sigma-Aldrich), 7r=2] F4&<! glycyrrhizin
(Sigma-Aldrich)& A|FAECZ HASIHT EAHLS
ighebd 117178 9] AZFAI @S &85t A3ttt

0% TAFZE SAAXELY 555 sA0REL S
Z+7} 1.00 mg/mL F =2 343N EFF-S nodake-
nin 0.5 mg/mL, paeoniflorin 0.025 mg/mL2] TEZ 3}
T} nodakenin 4132712 ©]-53-& acetonitrile (Honeywell
International, Charlotte, NC, USA) (A)3} E(B)= (A)
20% (35) — (A) 30% (85) — (A) 30% (185) — (A)
50% (19%) — (A) 50% (40¥)°] FE7]27]|% 02 A
oJ3IETE 52 1| mL/minS 2 7431592 330 nm



o] A ZZE3}A T}, Paeoniflorin #4718 0]54-2- ace-
tonitrile (A)TF Z(B)S (A) 10% (0%) — (A) 10% (15
) s (A) 20% (305) — (A) 35% (453) — (A) 48%
(5029 s=71e71H o= Aofsiirt. F<+2 1 mL/min
o2 FA3HH 2™ 230 nmellA] AZE3HA T Nodakenin
B 2L o154S 35% acetonitrile®l] 0.1% (A)S} &
(B)< (A) 20% (35 — (A) 30% (85) — (A) 30% (18
) — (A) 50% (198) — (A) 50% (4029 ==&
71H 02 AoJetHtt 452 1| mL/minS 2§33+
©1 330 nmol| A A=A Glyeyrrhizin 242712
0]5%2 0.1% phosphate (Junsei Chemical Co., Tokyo,
Japan)E 713+ 35% acetonitrile 2 7]€7]2 27 glo]
AT 7452 | mL/min© 2 §-A319.2.1 245 nm
oA =3tk

cyrrhizing AFHEOE AASAT 70% THF= 5
ANZEDY B3F FAAZEDS 747} 1.00 mg/mL
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1) 2,2-Diphenyl-1-picrylhydrazyl (DPPH)

DPPH =4 Blois®] ¥H»S 383+ troloxe] =
= FFees B A=2 s dAAH &

<}

= o troloxE 125 pg/mLF-E 2 fold dilution
2 3|45 g BT T 0.50 mg/mL DPPH 8-
S 4131 3083F 37°C Aol A Bg 540 nm mi-
croplate reader (EPOCH2; BioTek Instruments, Inc.,
Winooski, VT, USA)Z =AUt Trolox] #toZ &
FAe 9 F 71e7] gl tidske] gkt

2) 2,2-azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid) (ABTS)

ABTS free radical 27152 Arnao 5°V2] WH-S o]
2319t} 7.4 mM ABTS$} 2.6 mM potassium persulfate

TF ST T PES A2oA 12413 o) HE

FAAIZATE 750 nm Micro plate reader
S5t ghol 0.7+0.027}F H =% 3|43kt 34
A12F 190 Lol Y 10 uLE H7Fskar xpgellA 24
HES-A1ZIT}. 750 nm Micro plate reader2 355 =
J3tath EEEHL trolox 2 A3 o 7.81, 15.63,
25, 62.5, 125, 250, 500 pg/mL2] =2 33Xl Zt

1
S = =] Y [e]
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3) Ferric reducing antioxidant power (FRAP)

FRAP 4] Benzie®} Strain] WHH»-g W3S o)
Hol wel =43 H T} Acetate buffer?} 40 mM HCIZ
ZA|3F 10 mM TPTZ, 20 mM FeCl; - 6H,0 &8 &
Hlgked 10 01 : 1 BIEE S & ARSI AleF
190 pLo} AZ 10 uLE vortex® E33E & 2334120
A1 3087 ¥H-3-A1FTE 593 nm Micro plate readers ©]
83l SA3ATE BEFEEHL troloxE 3.9, 7.81, 15.63,
31.25, 62.5, 125, 250 pg/mLe] 53191, FF=S
ZAste EE3AS T3

7y A go] HE FHke megazyme kit (K-TSTA, Chicago,
IL, USA)E AME3te] SASIATPY. = niE
Ak Aepkxw 55 2 mLoll 95% oll§HE 8 mL
5 Hrlska A4 308 59 WA 3 3,000 rpm
oAl AN EElstAtt dEds AASIA S 1 mL
o] FFoll AFEAIZ]AL 1 mM acetate buffer 3.9 mL
2} 66 unit amyloglucosidase 0.1 mLE 713 & 50°Ce]]
A 308 &<t HlFsSIT). Glucose oxidase, peroxidase,
p-hydrobenzoic acid sodium azide £+l -85l 4-ami-
no antipyrine= 7ol H7}sted ZE3H3AT 540 nm &
FEolA B=8 e TRk F5(10, 50, 100, 500 B
1,000 pg/mL)°lIA] D-glucose®] o4& &S Fall EF
TAE AT, AL o E FE S dH5A
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Statistics 22.0 ZZ13(IBM Corp., Armonk, NY, USA)

< MRS, A7 analysis of variance paired 70% F8F=3 =Y A 4L vlush] 9
ttestH O 2 F3HATh sto] DPPH, ABTS, FRAPE ©]§3 3tst 448 5

Atk FEolEAR1 ER1S 93te] 0.50, 1.00 mg/g
T 7 FEoA gRlstR o EE SA2 trolox W
75.31]-»»» H] A4S Bt Y8t trolox S HETOE ¥ 5

= 34 & 24T e ol8F EEIAo| thulsiATy,
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EI-IH/‘ ]—-;L/l-] Ol:;(H = El—:H_g] ;(]IZ/HELO] odakeni KX (A) (B)

] <r o 1 & ©° Ao U I (S2110 - 80 "
U3} A7HH ol A retention timeS VFERA O H 70% T4 5, " i
FE3 E5F00A 242} 2.9730+0.0221, 3.9314£0.0924 pg/g v :w
o] o g BEFZolA oF 2438% H& IS BT} B -
(Fig. 1A). 2Feke] A EAEQ! paeoniflorine  ZF7Z¢ : . ° "
6.555140.0321, 6.5529:0.0122 pg/e© 2 M|Zd FFL  w weer 1o B w e
B9cFig. 1B). Ue] ALY gyoymhizin® 242t e e | e
3.7392+0.0551, 2.7381+0.0337 pg/ge -2 R ATHFig. ‘ au] (I ‘
1C). AeFkzrre] FAkAQl #eke] AR paeoni- =, . s |} l ‘ ‘
florin& 70% F4FZ3} BF20lA 27} 55.3317£0.2667, o i ; {
44.0265+0.1552 pg/g7t AZE O 70% FAFZo] oF R

2043% =o S By "4’(Fig. 2A). Trxo] A B Fig. 2. Analysis of marker compounds of Jakyakgamcho-tang
N by HPLC chromatogram. HPLC chromatogram of paeoniflorin
1 glycyrrhizin2 68.6560+0.1555, 61.5602+0.0855 pg/g (A), glycyrrhizin (B) and Jakyakgamcho-tang by extracts. HPLC:
o] A=x S?iﬂ'(Fig. 2B). hlgh.—p.erformaflce’ liquid chromgtography, EtOH: ethyl alcohol.
Statistically significant value indicated difference (*p<0.05,

**p<0.01, ***p<0.001).
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Fig. 1. Analysis of marker compounds of Danggwisoo-san by HPLC chromatogram. HPLC chromatogram of nodakenin (A),
paconiflorin (B), glycyrrhizin (C) and Danggwisoo-san by extracts. HPLC: high-performance liquid chromatography, EtOH: ethyl
alcohol. Statistically significant value indicated difference (*p<0.05, **p<0.01, ***p<0.001).
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DPPHE 0.50 mg/gollAl EFEE3 70% TAHTEE
o] Z}7} 18.6162+0.8610, 26.4908+1.6482 mg/g, 1.00 mg/g

ol A 247} 42.8058+0.0.9016, 60.2829+0.3381 mg/gSIth
(Fig. 3A). ABTSOIAE 0.50 mg/golX EFEE3} 70%
FAFZE0] 77} 25.3852+1.6826, 35.1630+1.1404 mg/g,
1.00 mg/goll A 212} 52.8667+2.1886, 75.0148+2.3762 mg/g
tk(Fig. 3B). FRAPE 0.50 mg/goll A BFEE3} 70%
AFEEo] ZHZ}F 25.6458+0.7864, 34.9167+0.6505 mg/g,
1.00 mg/goll A 242} 59.0833+0.1804, 80.0208+0.9021 mg/g
B RE P GNP RS Be Bl
M 70% FAFEEC] U B A4S EAHFig 30).
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DPPH+= 0.50 mg/gollX EFE=3 70% THT==

o] Z¥7} 6.7508+0.0701, 56.1086+0.2068 mg/g, 1.00 mg/g
ol Al Z+Z} 44.6407+0.9724, 103.0199+0.1401 mg/gSITh
(Fig. 4A). ABTSOIAE= 0.50 mg/goll Al EFEE 70%
FAFZEE] 47} 40.8667+1.2373, 79.0889:£0.6667 mg/g,
1.00 mg/goll A 212t 80.4222+0.4444, 123.4593+0.3395 mg/g
Atk(Fig. 4B). FRAPE= 0.50 mg/goll A B2 70% T
AFEEo] 22} 28.4583+0.4774, 64.2917+0.4774 mg/g,
1.00 mg/golA 212t 68.2500+1.1267, 140.8542+1.1831 mg/g
2 BE s NS FEEHR] 24S 1A
oM 70% FAFEEC] TAHCE U & S R

A THp<0.0001, Fig. 4C).
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Fig. 3. Antioxidative activies of Danggwisoo-san by solvent extraction. (A) DPPH, (B) ABTS free radical scavening, (C) ferric
reducing antioxidant power. DPPH: 2,2-Diphenyl-1-picrylhydrazyl, ABTS: 2,2-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid),
DGSS: Danggwisoo-san, EtOH: ethyl alcohol. Statistically significant value indicated difference (*p<0.05, **p<0.01, ***p<0.001).
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Fig. 4. Antioxidative activies of Jakyakgamcho-tang by solvent extraction. (A) DPPH, (B) ABTS free radical scavening, (C) ferric
reducing antioxidant power. DPPH: 2,2-Dipheny-1-picrylhydrazyl, ABTS: 2,2-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid),
JGT: Jakyakgamcho-tang, EtOH: ethyl alcohol. Statistically significant value indicated difference (*p<0.05, **p<0.01, ***p<0.001).
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Fig. 5. Difference in yeild and total starch of Danggwisoo-san
by solvent extraction. (A) Yeild by solvent extration, (B) total
starch by solvent extraction. EtOH: ethyl alcohol. Statistically
significant value indicated difference (*p<0.05, **p<0.01,
***p<0.001).
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Fig. 6. Difference in yeild and total starch of Jakyakgamcho-
tang by solvent extraction. (A) Yeild by solvent extration, (B)
total starch by solvent extraction. EtOH: ethyl alcohol. Statistically
significant value indicated difference (*p<0.05, **p<0.01,
***p<0.001).

(Fig. 5A). WHH = -2 (.8634+0.0194, 0.2691+0.0807 mg/g
o|ItHFig. 5B). A2 780] EFE2 10.8570+
0.4987, 70% FHFZEL 8.5200+0.3115% Th(Fig. 6A).
F AE-E 0.9464+0.0199, 0.0772+0.04476 mg/g°| ATHFig.
6B). & Tinlste] F HE9 F2 70% T78°] A3
e 3hE B ATHp<0.0001).
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o) 74-¢ FA9 A:EARQ] nodakening E3Z0] F-9
Ho g A AEH AN, =] A|FAHER] glycyrrhizin
2 70% TAF=0| B A ASHJAHFig 1). 2t
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Wol FE3h= Zlo] ozt AEEE &3 Ao|v}
Q7] WZolth AERS 29 70% THOE FE31
S ) tRE ANBHEEL 70% FHNA O =4
HEHA, daidzine EFF4 O =4 dEdde
BHuzh QP o] ek B Aqtexe] A EARo] &
nfol] we} o Wol YAy AA S8H= A 22
ol-frY Zojtk

ofAj o] gl BAHEE H|w3lr] $13ke] DPPH, ABTS,
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o2 gyZE,
3) G Hozkaete & ko] & tH 70%
FRo] A3 ol 28| ABe AL Y

2 9o Aow AT

B AFoM= EFESEL 70% FAF=° ¢ B8
A9l Fo2 UehAR, BRI Aopt gl
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719 A7t Bod oz A7t
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