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Physicochemical properties of dried Saururus chinensis and the antioxidative
activities of water and 70% ethanol extracts™
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ABSTRACT

Purpose: This study was conducted to evaluate the physicochemical properties of different batches of Saururus chinensis
using different roasting temperature that were dried at different using different roasting temperatures and their were
determined the antioxidative activities of water and 70% ethanol extracts. Methods: Extracts were examined for the total
phenolic acid content, the and flavonoids contents and the antioxidant properties, including DPPH radical scavenging activity,
ABTs scavenging activity and, the reducing power. Results: Moisture content was significantly higher in the LSC and the
crude ash content was significantly higher in the HSC, The crude protein content was higher in the LSC (although not
significantly), and the crude fat and carbohydrate contents were higher in the HSC (although not significantly). The total
phenolic content was lower in the samples extracted with water, but there was no significant difference. However, the extracts
extracted with 70% ethanol at a high drying temperature were significantly higher, The low temperature and high drying
temperature batches of Saururus chinensis were significantly higher in the samples extracted with 70% ethanol than those
extracted with 70% ethanol. The total phenolic acid content, the total flavonoid content and the electron donating ability were
highest in the ethanol extract of Saururuschinensis treated at a high temperature, However, the ABTs radical activity was
highest in the water extracted, high—temperature treated Saururuschinensis, The 70% ethanol extract of high temperature
roasted Saururuschinensis had the highest antioxidative activities of all the Saururuschinensis batches, Conclusion: The total
phenolic acid contents, total flavonoid contents, electron donating activity and reducing power activity were highest in all the
70% ethanol extraction batches of the high—temperature treated samples,
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2 9] Qlofli= quercetin, quercetrin, isoquercetrin, avicularin,
rutin 3¢, Faofl= opu)iAl f714k B 9 hydrolyzable
tannino] F9Eo] 9T TEY] FR FEAEE methyln-
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3] 2.3 (Wonju, Kangwondo)ol|A] ZHaiHl © 2 juljs}o]
7% Ahmzg sto] MM L5 (General Tools
IRT207 Heat Seeker 8:1 Mid-Range Co., SPIGY., USA)S
Agstel QAT LES GANES 2PN RS
AHeBHTh APEE 80~ 120°ColA] 5E7E Ho] A2
92 (Low temperature roast Saururus chinensis, LSC) O 2
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Algof Z552 70% oshe fiE 242 1
S5t} A2ollA 180 ipm =z 24A417F FQF Wk A7 H A
13 22591, A 27 SRAe T0%ole S
7Vske] HU3t o g 22F 22 F 240 mm 100 circle
filter paper (HP7, Whatman, Buckinghamshire, UK)2 o3}
T 7QHs=7] (N-1000, EYELA, Tokyo, Japan)9} 527
%7] (FD8508, I1Shin Lab, Namyangju, Korea)& ©]-8-3}]
AxsHh ARE & AR & SHeE70% e
0] 1 mgmLe] FE= slsle] 25 gl Ageial
O 71 919 Agol G AR 17 EL SRS ALg
3tk ER2 &3 A2H2 Az (water extract of
low temperature roast Saururus chinensis, WLSC), 70% o]
B2 |2 &3 #2522 A2 (70% ethanol extract
of low temperature roast Saururus chinensis, ELSC), &=
FE9F 11293 Al % (water extract of high temperature
roast Saururus chinensis, WHSC), 70% ofet- &= >
23 1&YS ARz (70% ethanol extract of high

temperature roast Saururus chinensis, EHSC)2 3}$ic}.

YR 2
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% 33 Bk Folin-Denis [17]8 o|gsto] 24319
ol ejdo] thE Az 2&5 0.1 mLoj 2% (w/v)
2 mLZ 7hshal 2323k WA #, 50% Folin-
Ciocalteu A|2F 0.2 mLE H7}3F 3 AlLo)A] 305 A X|3H
% 750 nm (Shimadzu UV-1800, Kyoto, Japan)o|x] &34
=2 243k Gallic acidE 0~ 1 mgmLE FES G
elstol Ay = 7 OB HYAS AAsto] EEIA
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of] 90% di ethylene glycol
5 mLE 7}sto] £33 3 4N NaOH 894 0.1 mL-& Fo]
313 &, 30°Cof|A] 587 WR|81e] 420 nm (Shimadzu
UV-1800, Kyoto, Japan)o|A SH=E =A3I) [18].
ZgtR-olE HFHL ruting 0~ 1 mgmLE =5 &

sol A7 F 78 GEoR AWNS Aelo] TERHCR
Uehfo] AAkslglon, o] mE apye 33| whEsigich

DPPH radical AHs &H

DPPH radical A7~ Brand-Williams 5 [19]2] 1o
et SAskeh Az &= 0.5 mLojl DPPH (1,1-
diphenyl-2-picryl hydrazyl) A]2F 3 mLE 7}5}aL, 517 nme]
UV-visible spectrophotometer (Shimadzu UV-1800, Kyoto,
Japan)o| A 30E7t SF 9] HEE ZAsto] 0523} 30E
o 2A%S The Ao Astel erhgch

DPPH radical scavenging activity (%)

=100 - (A /B x 100)
Al Al H7REe] g
B AR B H7leel G

ABTs radical £27{5 &3

ABTs radical 2752 [20]9] W ol whe} S35t
AZE AWz &5 02 mLe} 0.1 M phosphate buffer
(PH 5.0) 1 mL, 1 mM ZHASR4 02 mLE 713t & 37°C
oAl 5EZF E3e 3 1.25 mM ABTs 3 mL 7}5kal
peroxidase (1 U/mL) 0.3 mLE& go 37°Cof|A 1057} vk
AlZ1 & UV-visible spectrophotometer (Shimadzu UV-1800,
Kyoto, Japan)E ©]-§-5}o] 405 nmoj| 4] SF =5 5745}
chgat 2ol At

ABTSs radical scavenging activity (%)= (A -B)/A x 100

A AR B AsbRe] B

B: A& M7 FE=

SOD-liked activity &3

SOD-liked activity &4 [21]2 A|ZH Az &5
0.2 mLoj| tris-HCI buffer (50 mM tris [hydroxymethy] amin
o-methane + 10 mM EDTA, pH 8.5) 3 mL%} 0.2 mM
Pyrogallol 0.2 mLE 7}8}o] 25°Cof|A] 1087k w2514t
IN-HCIZ w22 AXA]Z] & UV-visible spectrophoto-
meter (Shimadzu UV-1800, Kyoto, Japan)& AR&-3}o] 420
nmoj A FFEE SAsHITh BE S 33 vhE &4
sto] okt 2ol Aikstich

SOD-liked Activity (%) =100 - (A /B) x 100

A NE 5 AP B

B: A2 #7kael $HE

Reducing power activity (EH¥2) &X

selei 222 A2 W elsiol Azt i
Z F25 1 mLo 200 mM<] sodium phosphate buffer
(pH 6.6) 1.25 mL2} 1% potassium ferricyanid 1.25 mL&
7kt & 50°C2] water batho]| A 20E8-7F HF--A1Z] & 10%
trichloroacetic acid 1.25 mLE 7}3}o] 1057} 4°Cof|A] vt
SA7l & 25 mLE FHsto] 274 5 mLe} 0.1% ferric
chloride 1.25 mLE &3%}3}o] HE-3-A]# UV-visible spectro-
photometer (Shimadzu UV-1800, Kyoto, Japan)E ©]-&3}
o 700 nmof|A FFE=E SSISIE 2 S Sl
AFAL BHTE 0~ 1.0 mgmLe] =7 3|Alste] &
Ao = AMBSEe] ALSEAAL HE TS 33] W
shick

Ay

EAXzE

Al$lo] A= SPSS Statistics (ver. 21.0, IBM Corp,
Armonk, NY, USA)E o]-gsto] 243813tk He A=
BFatA|et #FEWAL (mean+ SD)E LERH R, A2
of mE Aol ttests F8 HASSFRH oo whE
FE59 H|IZE ttest®} Duncan’s multiple range testE
AREBo] p<0.059014 oS AR
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IR B AT Table 17} 2t} 428 $HeRS LSC 5.43
£0.02%, HSC 247 +0.17%2 A4 B2 AJ5o|A
Qo5 E9ka, 23]E FHES LSC 9.87 +0.02%, HSC
10.93 £ 0.11% %2 Lo TS A Sojxoaz =9k} %
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Table 1. Proximate compositions of Saururus chinensis after drying at different femperatures

Constituents (Unit: %)

Sample

Moisture Crude protein Crude fat Crude osh Crude carbohydrate

Lsc” 5.43 + 0.029 2.56 + 0.32 1.30 + 0.43 9.87 + 0.02 80.84 + 0.08
HsC? 247 =017 2.10 £ 0.99 2.69 +=0.62 10.93 £0.11 81.81 =1.33
t-values® 0.002 0.593 0.122 0.005 0.544
1) LSC: Low temperature roast Saururus chinensis
2) HSC: High temperature roast Saururus chinensis
3) t-values is friplicate data (p < 0.05; SPSS ver. 21.0 and Duncan’ multiple range test).
4) Mean + SD
SeFe LSC 1.30+0.43%, HSC 2.69+0.62%% Zchilad  1.2dgo] fo2 oz teoirh 3hH AMzE A2y 1
7 22 S goewe] wet fo)HQl 2ok g9l ROZ B ARE B3} 70% o$EE £ A 70% of
o) SpalEth e AR 5 ok 2, A 9 2 R FET ARoA oo A UEth
IS B Hoto] AR 100%=5E W gro 2 e

LSC 80.84+0.08%, HSC 81.81 +133%% #24 & ZglEL0|E &2

He2Es gelste] ARt e AxEs 27 70%

= 74 Y= Table
FE% A&5S (WLSO)
0.87+0.01 mg/g, 112%H-5 (WHSC) 0.86+0.01 mg/g=
a0l oFk F-oF 8l Apol= iUk 70% ofE-E=
F% A A282 (ELSC) 1.18+0.01 mg/gQlal, L25-S
(EHSC) 1.33+0.00 mg/g= 70% ol|er22 F%3 ujof=

Table 2. Total phenolic acid contents of water and 70% ethanol
extract of Saururus chinensis affer drying af different temperatures

Total phenolic acid contents (mg/g)

Sample

Water 70% Ethanol t-values®
Lsc" 0.87 = 0.017 1.18 = 0.01 0.001
HsC? 0.86 = 0.01 1.33 = 0.00 0.000
t-values® 0.293 0.004

1) LSC: Low temperature roast Saururus chinensis

2) HSC: High temperature roast Saururus chinensis, HSC

3) t-values is tfriplicate data (p < 0.05; SPSS ver. 21.0 and Duncan’
multiple range test).

4) Mean = SD

Table 3. Total flavonoid contents of water and 70% ethanol extract
of Saururus chinensis after drying at different temperatures

Total flavonoid contents (mg/g)

Sample
Water 70% Ethanol t-values
Lsc” 1.76 = 0.23% 3.78 + 0.03 0.007
HsC? 219 +0.11 3.89 +0.24 0.012
t-values® 0.146 0.586

1) LSC: Low temperature roast Saururus chinensis

2) HSC: High femperature roast Saururus chinensis

3) t-values is tfriplicate data (p < 0.05; SPSS ver. 21.0 and Duncan’
multiple range test).

4) Mean = SD

IH= Table 33} Zt) & Eetieo|t kS
3k AL29-2 (WLSC) 1.76 +0.23 mg/g, 712592 (WHSC)
2.19+0.11 mg/g? 1L0F Ye A] &9lor} $0]F9]
atol= §ldeh 70% ofehE= =5 Al A4 (ELSC)
3.78+0.03 mg/gdlil, 1398 (EHSC) 3.89 +0.24 mg/g
2 70% of[eHER =T o= 1208 Y Al £9ke
L folFel zfol= ¢loltk 3 AR E ALat 2o
Y2 A EE BT 70% othEE 5 Al 70% oghE=
T AROA FoH R = Yt

(o3

DPPH radical 271s
Y32 s gEjste] A Az AxES =3 70%

et 2 &3 352 2| DPPH radical £275-2&

A

Table 4. DPPH radical scavenging activity of water and 70% ethanaol
extract of Saururus chinensis affer drying ot different temperatures

DPPH radical scavenging activity (%)

Sample - -
5 min 30 min t-values
wiLsc" 51.29 = 3.286°%°  57.35+1.71° 0.1477
WHSC? 69.10 = 1.53° 71.96 + 0.96° 0.155
ELSCY 79.92 + 3.13° 83.99 =+ 0.46° 0.211
EHSC? 81.10 = 3.83° 85.13 =+ 0.33° 0.276
F-values® 40.590 267.536

1) WLSC: water extract of low temperature roast Saururus chinensis

2) WHSC: water extract of high temperature roast Saururus chinensis

3) ELSC: 70% ethanol extract of low temperature roast Saururus
chinensis

4) EHSC: 70% ethanol extract of high temperature roast Saururus
chinensis

5) F-values is triplicate data (p < 0.05; SPSS ver. 21.0 and Duncan’
multiple range fest).

6) Mean = SD

7) t-values is tiplicate data (p < 0.05; SPSS ver. 21.0 and Duncan’
multiple range fest).
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A= Table 49} 7t &2 A7} 52 & WLSC 51.29
+3.28%, WHSC 69.10+ 1.53%, ELSC 79.92 +3.13%,
EHSC 81.10 +3.83%%1, B 30E 3 WLSC 57.35+
1.71%, WHSC 71.96+0.96%, ELSC 83.99 +0.46%,
EHSC 85.13 £0.33%% 253 70% ofleh-2 2504
7P =00l A2ES B FEECA 7P @A UEhd &
ol whet = 820l whah 521421 Zpo|7t lich

ABTs radical 25
He2Es delste] et e AxES 27 70%
o= FE3 552 ABTS radical 9 5:7%‘— S =4
St A3}= Table 52} 2t} ABTs radical AAS2 E2 =
Z31 #4252 (WLSC) 51.83 +0.06% 11-29-2 (WHSC)

Table 5. ABTs radical scavenging activity of water and 70% ethanol
extract of Saururus chinensis affer drying af different temperatures

ABTs radical scavenging activity (%)

Sample
Water 70% Ethanol t-values
Lsch 51.83 = 0.06Y 98.86 + 0.23 0.000
HsC? 99.70 = 0.12 98.56 + 0.21 0.022
t-values® 0.000 0.305

1) LSC: Low temperature roast Saururus chinensis

2) HSC: High temperature roast Saururus chinensis

3) t-values is friplicate data (p < 0.05; SPSS ver. 21.0 and Duncan’
multiple range fest).

4) Mean + SD

Table 6. SOD-liked activity of water and 70% ethanol extract of
Saururus chinensis after drying atf different temperatures

SOD-liked activity (%)

Sample
Water 70% Ethanol t-values
Lsch 94,32 = 0.00Y 93.04 + 0.45 0.058
HsC? 93.38 =0.18 92.93 +0.10 0.084
t-values® 0.016 0.769

1) LSC: Low temperature roast Saururus chinensis

2) HSC: High femperature roast Saururus chinensis

3) t-values is triplicate data (o < 0.05; SPSS ver. 21.0 and Duncan’
multiple range fest).

4) Mean = SD

Table 7. Reducing power activity of water and 70% ethanol extract
of Saururus chinensis after drying at different temperatures

Reducing power activity (%)

Sample

Water 70% Ethanol t-values
Lsc” 4,02 = 0,049 3.12 +0.06 0.003
HsC? 2,92 +0.10 4.24 + 0,06 0.004
t-values® 0.004 0.003

1) LSC: Low temperature roast Saururus chinensis

2) HSC: High femperature roast Saururus chinensis

3) t-values is tfriplicate data (p < 0.05; SPSS ver. 21.0 and Duncan’
multiple range test).

4) Mean = SD

99.70 £ 0.12%= 1202 Yo Ago] B 2EBA &
ojF o okth §HH 70% oEhe R &3 FEEL A
292 (ELSC) 98.86 +0.23%, 11242 (EHSC) 98.56 +
0.21%= F2J4<l XM_ AT X%QOM 9 ANEE
BT} 70% o[-EE & Al o FEEA FojFoR
EUL 12 93 Ames = FF Al ¥R =9t

SOD-liked activity

2= s gesto] A Az AxES 3 70%

et 8 23 2&59] SOD-liked activityS =33+ 2
I}= Table 63+ 2t} X2 AL A3 WLSC 94.32 +0.00%,
WHSC 9338 +0.18%2 H3-exo] ufe} G029l 2jo]
7} 1%131 ELSC 93.04 £ 0.45%, EHSC 92.93 £0.10%=
Lo TE F9&Q 2tol= ¢t ABTs radical 47
52 E7 &3 4248 (WLSC) 94.32+0.00%, L&
TS (WHSC) 93.38+0.45%2 ALoz 9o A7 &
FEEA oo R ) THH 70% oHER &
3 2EEo ALtlS (ELSC) 93.04+0.45%, 1282
(EHSC) 92.93 £0.10%% 8-2]% 2] Afoli= QI3ic}t. ABTs
radical 2752 & gufjol] okt {241 Afol= UE
WA ket

Reducing power activity (EHgd2d)
He2Es geste] ARt e AxES 29 70%

ogtE® FE53 FEE9 ﬂ%@.% 573 A3}t= Table
73} 7tk sglge By 22 3 ALuS (WLSC) 4.02

+0.04% L5 (WHSC) 2.92 £0.10%2 L0z tle
AR & FE=0A fFelF o=z =30t 3 70% of gt
o8 223 22EO uo (ELSC) 3.12+0.06%, i
LTS (EHSC) 4.24 +0.06% % 1.0 &2 70% ofet
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ol AF9] ksl 592 1 AlEe] ekl e F
Hl =zt AvEo] Aok [26]. HisA skekEol EAst
+ phenolic hydroxyl (OH)7|+= Tz 53} Astsle] &
Al g 2 Fetadt 5o avks yehdo [27] 22
204 At Al RE SME Gelste] &3t 55
O] T HEdEE ALHS & 550l Hlas) 70% ofg
82 FE A FYHeE A 120 g He AR A]
= 70% oflghEZoA FET AlRolA FolFos & 1
EUES Uetlio] &ulo] whet wlsA shetEel &%
o] th=2A] UYeEldth Kang 5 [28]2 Ha%2 70% o
2 S50 W HeA SEY gl 7P =t
L90% o RE FEI 5% FEEONA 7P Wob 11
oFF A= oF 37.280%10L, &9 AP 2o wet HiE

ShetEe] e IR Aol Hiled Hesd e

[30]2 Ao Hl=day 24 Al 40% ofE-e>60% °f
B8 >80% ofEHE>100% oflghE>20% ofete > & &
ogfil Wilste] A e Wyl 5 glfoll mk Apo]7k
Aot Bt A-rdnel dx|sh= el

et ioo|Ees {715 aASAU AEeS $2
A7l st datet 282 F AEAdeT) oY
ek [27.31,32].

19.321 mg/g, ofgh2-25v 5= 14.800 mg/g, ofg
FEE 5593 mg/g, SHT FEE 2.769 mg/g, HERS =
Z5 1.252 mg/g, 2UA 25 0.742 mg/g O 2 W13}
ok 2 dAFtolMs 70% ofgkE FE=°] LSC7F 3.78 +
0.03 mg/mg, HSC7} 3.89 +£0.24 mg/mg e 2 Kim % [33]
o] 40% o= FET FEEHEY A UEhey o
= AA Y el wet F SehRo|=9] o) Ato|7}
SUSATHIL AZFEIT). Kangd} Lee (3415 %8 2zt
12719k AFGEIO] 22 AJEAe] AlEHo] uh1js]
of A3k sy SHESol SelHol Belslsriakn
Behuio|=o] Yake F7HIAT Sk

Kang 5 [28]> &71%, <94, Ha2% 25 70% ogs
FZ529] DPPH radical &7&4o] =qktkal il Kim
5 [33]1%= 70% ofghE FE=0] 90% gk FE=HET
DPPH radical 2t]Z &78Ado] o 32 HaIgh vl QL
oh 23 4718007k EqEel Gk A9 wEy 29
§70] o goleltht Lee 5 [35]9] wae} AlRo] B
o o4 shRe) SRt 524E £ i) 47
o EoMth=E Bl [36]= v]FoiE uf & Ao A
ok 50~70% ofthg FEE| B} 71800 HUT
=3l 9J8f vl slkEe] &0 Wikal ol& = 3
=0l DPPH radical £AZ/dE o=t FFS nA
Aow pekEr,

Fibete SAshs W F shueldl e 28 5 A
A& polsto] W sike 9 I ofulRo] o8 &
AElo] o] SPAEE RS AER T} [37). & AT
A& H5 30% & DPPH radical &~750] &7t 718l
Aol AIwt elxel Aol LA Qksteh. Park
9}& &80 9 WS Gelote] 2ET AuE 2k
29| DPPH 47)% 57 A, vjehg-28} 225 0281%,
oEhS-2 80 &5 78.50%, oEhe &5 63.18%, =
R FEE 60.15%, HTE FEE 4020%, 24 22
B 2725% 402 B3}k v} Qitk o)X ¥ S ojh3t &
o] 91910] E|o] DPPH radical 4:7%0] kS 0]
A wet Qe 977k olsol Aok & Ao AzbErh
Lec 5 [3519) Waio} A=o] S8 sl sharee) %
©7h 5248 §2) Bde] 475E Hohlrks B
2 70% ofehgrg ol B} §71800 Hae T
olsf] HzA =S 0] WAL oF Hiz =0l
DPPH radical AAZAE oj=g 43 njz Ao=R
FE T [37]. Kang 5 [28]2 ABTS radical &7]5%
DPPH radical 241} 5U3F Aoz &AL =25

L 10.45~29.90%2] Fo AL Holy Hisf wALm)
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Kim [39]2 Huls =& F=51d €4
a1 Barste] SR 9 gafjof wheh o}‘ﬂ% éJ—l*g L}Fjr
Wit Jegadeeswari 5 [40]2 A. bracteataSs Sj& o
g5}o] == A] methanol =&5-0]| 4] ABTs radical &A%
o] 7Mg Al SHE UL benzene FEEONA 7HE Wk
okl B gk vf Qlct B ¢5to)l 4] DPPH radical A~A2HAJ3}
ABTs radical &7]&4] =% A] ABTs radical 4724 0|
DPPH radical 47 SR} 2 50| Y= A=
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