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Objectives Danggwisu-san (Dangguixu-san) is a herbal prescription frequently used to
treat pain or swelling caused by contusion, To determine the expiration period through sci-
entific methodology, stability of Danggwisu-san (Dangguixu-san) water extract, a herbal
medicine, was examined under various storage conditions and periods,

Methods Danggwisu-san (Dangguixu-sar) was stored either at room temperature
(23+2°C), under a refrigerating condition (4°C) or under a freezing condition (—18+2°C) for
0,1, 2, 3 or 4 weeks and then freeze-dried, Total phenol and total flavonoid amounts were in-
vestigated; contents of amygdalin (Prunus persica), paeoniflorin (Paeonia lactifiors), and gly-
cyrrhizin (Glyeyrrhiza uralensis) - the marker compounds of Danggwisu-san (Dangguixu-sar)
- were also analyzed through high performance liquid chromatography (HPLC).

Results No significant change in total phenol and total flavonoid amounts was observed
under the indicated storage conditions, Moreover, the contents of marker compounds, i.e.
amygdalin, paeoniflorin, and glycyrrhizin, did not alter significantly under the indicated con-
ditions, as well,

Conclusions Danggwisu-san (Dangguixu-sar) was found to be stable up until 4 weeks
under the indicated conditions, Further studies on efficacy and long-term stability are war-
ranted to establish the expiration period of Danggwisu-san (Dangguixu-sar). (J Korean
Med Rehabil 2016;26(4):1-8)
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Table I, Herbal Constituents of Danggwisu-san (Dangguixu-san)

Herb name Scientific name Amount (g)
EE Angelica gigas 5.625
7y e Paeonia lactiflora 3.75
J=¥. Lindera strichnifolia 3.75
HWT Cyperus rotundus 375
kA Caesalpina sappan 3.75
FLAE Carthamus tinctorius 3
B Prunus persica 2.625
FER Cinnamomum cassia 2.25
HE Glycyrrhiza uralensis 1.875
Total 30.375

HE ARG, F Fehiieol= L Tz ARTY
3T mg quercetin equivalent (mg QE/g)2 YERJITE
5 PHME B

FAGA ] FAJAFEC]l amygdalin, paeoniflorin 2
glycyrrhizin (Fig, 1) e Seo £4Yo] Bale w3}
of xS A Ssith Aol ARESE column
ZoRBaX RRHd Eclipse Plus C18 (2.1x100 mm 1.8 xm,
Agilent, USA)& ARE3}SIC M, temperature= 35°C, in-
jection volume2 1 1, flow rate= 0.4 ml/ming 4
3L, o)L Z29E o]83dle] degassingdle] AR
3431, gradient systemS ©|-8-5fe] 25} CHTable 1),
Detectore Electrospray ionization-mass spectrometry
(ESI-MSARE- 3tlom HAE 2702 Table ¥} 2t}

3. Az

e ® B

©Q

Fig. 1. Chemical structures of the marker compounds of
Danggwisu-san (Dangguixu-san). (A) amygdalin, (B) paeoni-
florin, (C) glycyrrhizin,

Table II, Composition of the Mobile Phase Employed in the
Gradient HPLC System for Analysis Danggwisu-san (Dangguixu-san)

Time Composition of mobile phase (%)

(min) 0.1% FA* in Water  0.1% FA* in Acetonitrile
0 90 10
7 50 50

*Formic acid,
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Table III, Conditions for HPLC-MS analysis of Danggwisu-san
(Dangguixu-san)

Analytes Condition
Interface ES I(+)
Nebulizer gas flow (L/min) 1.5
DL temperature (°C) 250
Heat block temperature (°C) 200
Dry gas flow (L/min) 15

Selected ion monitoring (SIM)
mode (m/z)

Amygdalin: 480 (M+Na)
Glycyrrhizin: 824 (M+H)
Paconiflorin: 498 (M+NH4)

A
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Total phenal (e GART e
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0 1 2 3 4

week

Fig. 2, Changes in (A) total phenol and (B) total flavonoid amounts of
conditions, The conditions were 23+2°C (@), 4°C (A) and —18+2°C (H)

cate experiments,
per g dry weight.

*p<0.05 compared with the zero week.
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ng gallic acid equivalent per g dry weight.

Tatal favonoid (mg QRET e

79.2%£2.97, 84,9£6.64, 77.8+8.28, 82.3+3.11 mg, ¥
ollA 82.0%4,76, 84.0%7.87, 85.6%3.60, 86,1486 mg,
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2telA] 100,4£8.72 mgolRaL, 1, 2, 3 B 45} Ad2ollA
101,7£6,11, 107.1£7.02, 105,1%3.06, 111,7+4.62 mg,
WAoA 102,4+6.00, 116.4+3.46, 103.7%5.03,
108.4£6,00 mg, YoM 111,7£2.31, 107.1%6,11,
110.4%3.46, 105.1%+8.33 mgo & eI}
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Danggwisu-san (Dangguixu-san) under various storage
, respectively. Data are expressed as mean=®SD of tripli-
mg quercetin equivalent



a2 Az, 0FaF AlFolM amygdalin $ER2 3.2+0.3
mg/geIRAL, 1, 2, 3 B 47572} AFllA 3.2£0.38, 3.5+
0.12, 3.2%0.45, 3.84+0.48 mg/g, YA oA 3,1+0.35,
3.5%0.44, 3.7%0.13, 3.7%0.23 mg/g, YEolr] 3.2+
0.13, 3.810.26, 4.0£0.51, 3.8+0,10 mg/gO & ZA ]
it} 0FA} paeoniflorin $FS 17.3+1,.63 mg/g°]3}
I, 1, 2, 3 D 453 A2ollA] 16.4%1.08, 15.910.65,
143+1.63, 15.0+1.65 mg/g, YFolH 158%1.27,
15.8+1.37, 1524047, 14.8+0.67 mg/g, WEolA
15.9%0.39, 16.0+1.03, 16.4%1.66, 14.7+0.47 mg/g°]
AAAL, 0554} glycyrrhizin 32 2.010.36 mg/g, 1, 2,
3 & 433} ALolA] 2.0+0.18, 2.1+0.38, 2.1+0.49,
2.1%0.44 mg/g, W¥AelA 2.240.15, 2.1£0.43, 2.2+%
0.03, 2.1£0.09 mg/g, FFIA 2.2£0.06, 2.4+0.47,
2.4%0.62, 2.3+0.31 mg/ge 2 FH=HFig. 4).
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Fig. 3. HPLC-MS chromatogram of the marker compounds and
Danggwisu-san (Dangguixu-san) (A) amygdalin. (B) paeoniflorin,
(©) glycyrrhizin, (D) Danggwisu-san (Dangguixu-san).

Paeoniflorin {mafy)
[£5)

0 1 2 3 4 week

Fig. 4. Changes in (A) amygdalin, (B) paeoniflorin, and (C)
glycyrrhizin contents of Danggwisu-san(Dangguixu-san) under
various storage conditions, The conditions were 2312°C (@),
4°C (M) and —18%2°C (), respectively. Data are expressed
as mean®SD of triplicate experiments. *p<0.05 compared
with the zero week,
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