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Abstract

In this study, the anti-inflammatory effect of hyaluronidase (HAase) inhibition was determined from 92 species
of oriental herbal medicine extracted with water and ethanol solvents because of their non-toxicity in the human
body. The water extracts of Evodia officinalis (86.8%), Thuja orientalis (80.8%), Carthami semen (66.5%), Melia
azedarach (74.7%), Siegesbeckia pubescens (61.3%), Saururus chinensis (49.15%) showed a relatively greater
anti-inflammatory activity. The ethanol extracts of Ailanthus altissima and Saururus chinensis demonstrated the
highest anti-inflammatory effect at above 90%. Saururus chinensis was selected for its high anti-inflammatory effect
in both water and ethanol extract. Ethanol was more effective than water and optimal extraction conditions for
phenolic compounds was determined to be extraction with 50% ethanol for 12 hours. The extracts from Saururus
chinensis in optimal condition showed 70~80% anti-inflammatory effect when 100~250 pg/mL phenolic concentration
was treated. Concentration of above 500 11g/mL decreased the inhibitory effect. The anti-inflammatory effect and
extraction yield were increased by ultra-fine grind technology, indicating that this method can be used to increase
the extraction yield of phenolic compounds from medicinal plants.
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Table 1. Phenol content and hyaluronidase inhibitory activity of

extracts from oriental drugs

Phen(zrlrilfg /;())ntent mﬁ%ﬁgg})ﬂ;ﬁw
Oriental drugs °

Water ~ Ethanol ~ Water  Ethanol

extracts  extracts extracts extracts
Chrysanthemum indicum L. 74 15 6.76 302
Curcuma aromatica 39 6.0 - -
Lycium chinensis Mill 43 39 - -
Euryale ferox Salisb fruits 34 L0 - -
Sophora flavescens Solander L0 33 - -
Glycyrrhiza uralensis 2.8 32 - -
Lonicera japonica Thunberg Flower — 8.8 123 - -
Platycodon grandiflorum 1.8 1.8 - -
Angelica koreana L. 29 30 - -
Teucrium veronicoides 25 23 - -
Myristica fragrans 34 56 249 36.2
Maydis Stigmata 29 23 382 435
Cinnamomum zeylanicum 1.5 100 - -
Zingiber officinale Roscoe 2.1 30 - -
Deer antler 11 0.9 - -
Vitex rotundifolia F. 45 22 - -
Equiseti Herba 23 12 - -
Commiphora molmol Engl. 4.1 4.6 - -
Liriope platyphylla 13 1.0 - -
Root of Ephedra sinica 33 2.7 - -
Root of Aucklandia lappa Decne 4.1 26 - -
Rubus coreanus Miquel 371 36.2 - -
Angelicae Dahuricae Radix 30 19 - -
Tribulus terrestris L Fruits 24 14 - -
Silkworm 2.8 14 - -
Mentha arvensis var. piperascens 9.8 4.6 - -
Alumen 5.1 34 - -
tor-toiseshell 0.8 0.6 - -
Poria cocos Wolf 0.8 0.8 - -
Curcuma zedoaria 12 L1 - -
Saposhnikovia divaricata R. 14 12 - -
Ginkgo biloba 20 L0 - -
Areca Catechu L. 177 155 - -
Magnolia kobus, Magnolia 53 50 - -
Saururus chinensis 6.2 6.4 49.15 9313
Cryptotympana pustulata Fabricus 2.5 11 - -
Bupleury radix aqueous L5 12 - -
Asiasarum sieboldi F. Maekawa 2.1 19 - -
Dioscorea japonica Thunberg 20 L6 - -
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to be continued(l)

538}13]2] A23d Al1E (2016)

to be continued(2)

Hyaluronidase Hyaluronidase
Phenolic content (mg/g) inhibitory activity Phenolic content (mg/g) inhibitory activity
Oriental drugs (% Oriental drugs (%)
Water Ethanol ~ Water  Ethanol Water Ethanol ~ Water  Ethanol
extracts  extracts  extracts extracts extracts  extracts  extracts extracts
Radix preparata 57 50 - - Pioer longum 24 39 332 14.1
Morus alba L. 1.7 L5 - - Siegesbeckia pubescens 8.1 70 613 834
Acorus gramineus 24 24 - - Armeniacae Semen 1.7 44 4 89.1
Cornus officinalis 09 09 - - Prunella vulgaris 34 34 504 704
Crataegus pinnatifida Bunge var 116 127 - - Kalopanax pictus 39 40 - 83.0
Trogopterorum Faeces 1.7 1.8 140 14.6 Piper nigrum 32 38 345 824
artemisae capillaris herba 14.1 9.8 41.1 52.6 Polygonatum falcatum A. Gray 30 31 - 936
Sulphur 09 0.7 - 58 Polygonum multiflorum 1.9 L5 187 504
Arctium lappa Linne 6.0 52 236 36.6 Astragalus membranaceus 2.1 2.1 116 515
Curcuma longa Linné 3.5 55 472 - Cuscuta chinensis 20 17 16.6 28.8
Styrax benzoin 0.8 31 134 - Stichopus japonicus 13 0.8 - 46.7
Coicis Semen 0.8 0.8 01 16.7 carthami semen 23 23 66.5 76.1
Ligustrum japonicum 6.3 45 50.7 744 Scrophularia buergeriana 3.6 33 29.1 34.1
Boswellia carterii 1.8 29 589 - Sepia esculenta 09 0.8 - 330
Panax ginseng 15 L5 174 12 Talcum 0.8 0.8 - 239
Alpinia oxyphylla Miquel 20 15 552 198
Clematis florida 27 31 311 57 PhenolXM &lgt=o] Ak
Polygonatum odoratum 22 24 3.6 133 Phenol’] 3}3HE9] & %L Folin® Davis ®'H (19)°]] &
Evodia officinalis 169 158 8.8 700 st S48tk 25 2 mLol 5% Na,CO; £ 240
Schisandra chinensis Baillon 3.1 26 688 04 £ 718l EAAeF O 2 1 N folin ciocalteu reagent 120
Bambusae Caulis 32 30 185 280 ILE ¥ 2 4ol F, 1087 W|ste] WA 5, 33
Ailanthus altissima 24 20 4l 932 % 725 nmA] 14]3F o]l ODE S% 35t gallic acids
Kochia scoparia 37 48 - - o] &gt FFFHMoR g sttt
Lycium chinens 2.1 19 116 156
Bombyx mori 46 15 i 753 FE2° A& (hyaluronidase 9A) &3 &3
Loranthus Tanakae Franchet 23 2.1 182 562 Hyaluronidase(HAase) 4|3 28 574 SOC})IIIIII- hyah]I'OT]jC
Poncirus Fructus 1 14 M2 74 ajlldz(I‘JA)i—,—Eﬂ A }\I—acet}flglucosaml'ne'g glucoxazoline
Polyporus umbellatus 14 L0 - 35.6 AR MPAR _Z'Z p —dln_leth}jlannn_o be_:nzaldeh‘yde
Fraxinus rhynchophylla 55 50 37 219 (OMAB)= "IAAA F8=s S8t 52 &S 57
Aconitum pseudolaeve 57 45 521 620 N '92‘:](20). 01 M acetate buffer(pH 3.5)c] <] HAase:(7,9OO
Cridium officinale 28 3.0 438 79.6 uanmL) 0'05_ L& A58 0.1 mLE 3ol _37 Coj]}ﬂ
‘ 207 W ket T 125 mM CaCl, 0.1 mLE 7}8tar &3
Faphanus sabs Boo F ohAl 2083 Wi BTk 12N 01 M acetate
Phragmites communis Trinius 1.8 1.7 - - buffer(pH 3.5) o =9l HA(12m g/mL)Z A 7}5he] ThA] 40
Angelica gigas Nakai 3 23 i i 7t v sted 0.4 N potassium tetraborate 0.1 mL 2 0.4
Zizyphus jujuba Mill 6.5 8.3 - - N NaOH &S 0.1 mL WS &35 H7}lelo] 35 Eot
Trichosanthes kirilowi 16 13 02 83 F2 A oA 71ge T S WzA AT Wzk A7) uhe-
Melia azedarach 29 24 747 4.1 o] WkAA 2 DMAB A2 3 mL< 7}slke] 37CollA] 208
Thuja orientalis 6.8 8.1 80.8 624 7+ vieksl ok 585 nmoA FHEE =%t A EA
Asparagus cochinchinensis 17 L7 55 11.6 (%) (1A BAH7MHY §FE/FA47Y &3 E)x1002
Citrus unshiu 6.2 6.1 273 32 2 k=i




Hyaluronidase inhibitory activity of extracted phenolic compounds from ultra-fine grind Saururus chinensis 23

ol 24l =ojMH EM Azl =

2 AA AME AlRE 45T Ax27|dA 43 2
A7l A el S A FEA T Fa 2 e
10 L &2 Zn|A &3] %X (MKFS10-1, Koen 21 Co.,
Ansan, Korea)Z ©]&-38}o] A2k 20 kg2 grinding 5=
fine grinding(125 ym ISO mesh size, ASTM 140 mesh : %2}
Ato] Z)3} yltrafine grinding(125 pm ISO mesh size, ASTM
140 mesh : W|¥F Alo]=) 0 &2 o] 73 ARSI

Ir BN

SAHEH
A e AR+EFOAR BI85
t-testS AM-g3to] Hrlelglom 95% Ho4Ee

A

&
N
d
)
o 10
N
o

ro
o
o e

&2 FEZ9 H=g2F Y hyaluronidase | &4

I 10
0 0

™

A 5o EA3h= B-& phytochemical % Z2]9] 31512
oy ZetH ol =R o] 7HA] A& de] £xH o
Aom HA At EA 28T F Slvhe ofe] dTE0l
a2 ghr. ofof whet - AFo A= 929 e = R
B &3 60% ethanol= &7 = St phenold E4-2 F+E3}
o F HsdEdS ST 27 Table 19149} 2] & 5
B9l A= Rubus coreanus Miquel(5-5-2H7} 37.1 mg/gS. 2
7 = S JeERRlen, 60% ethanol F+3& %l A
A B FEEC| 7P B2 dEE eI e
2 Evodia officinalis(2.5) FE°] 158 mg/gC = th&
Algol| Blsl A Vet A EA el Bo] AjuiE L 9l
£ Saururus chinensisAr¥ %)) A¢ 244 &3 60%
ethanol F=E°l|4 22t 6.2 mg/g?} 6.4 mg/ge] phenolic
o] 3HrE Z o= Ueiyith Add AREE AR -
& B3 60% ethanol FF&2] ko] B8k 60%
ethanol F+&E°] 25 H& #HETFS Uehidch
HAT® 234} o 2 219359 Aol 2eA 4t=E]
o}, 39, yjof| F83+ M| EZL] |EY AR glucuronic acid<}
glucosamine©] ¥H3l14] 174% % A moucopolysaccharide
olty. 281, 945 YA FL2& 249 macrophage]
phagocytic abilityS A8 3} 3+, HA #3] A& 32
AEZ HAE A X537 ol 4] inflammation, fibrosism,
collagen depositione 571471 A2 152 HAS] &
el 5491 HAase®| AJ3fiol] oJ3) HAS] ¥4+ P& 4]
sHAl o= FdF EHE 71T & Uvk webA in
vitro test24 HAase &A= S o2 JAFEFHE
gt =3, FATSE = 0|83 FASA ALY ol
T AF Fgo] 7hssA 2 Aolth21,22). o8 714

|

el FEES o] 83lo] HAase A8l A4S =33 23
Table 20|49} 20| Evodia officinalis(2.5) & FZE0]
86.8%° A&l EHo= 7P E=A JUEwe™, Thwa
orientalis(ZM <4, 80.8%), Carthami semen(3-3}A}, 66.5%),
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Table 2. Content of phenolic compounds and inflammatory
activity in extracts from Sawrurus chinensis by grinding technique
Hyaluronidase inhibition (%)

Ethanol
extracts

73.141.1
76.1£2.3
924110

Phenolic content (mg/g)

Ethanol
extracts

6.4£1.6

Grinding technique

Water extracts Water extracts

Normal grinding ~ 6.2£12"
Fine grinding 1L.0¢16° 138411 454415
Ultrafine grinding 12907 157820 512422

"The data were expressed as the meantSD (n=6), *p<0.05.
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Fig. 1. The content of phenolic compound in extracted solid (A) and
anti-inflammatory activity of extracted solid and phenolic (B) from
Saururus chinensis.

The data were expressed as the meantSD (n=6), *p<0.05.
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Fig. 2. Effect of ethanol concentration and extraction time on
extraction of phenolic compound from Saururus chinensis.

The data were expressed as the meantSD (n=6), *p<0.05.
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The data were expressed as the meantSD (n=6), *p<0.05.
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