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Abstract : The Fabaceae family are being used as traditional medicine. The aim of this study
was to compare the antioxidant effects as well as the cell protecting effects of extracts of 5 species
(Astragalus membranaceus, Caesalpinia sappan L., Glycyrrhiza uralensis F., Pueraria lobate O.,,
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Prerocarpus santalinus L.) in Fabaceae family. The extracts from 5 species were tested by radical

scavenging activity test, total phenolic contents

and the 3-(4,5-dimethylthiazol-2-yl)-2,5-

diphenyltetrazolium bromide (MTT) assay on human liver carcinoma (HepG2) cell line.
Anti-oxidant effects of the extracts (5 mg/mL) from C sappan was 93.49% by radical scavenging
activity test. In addition, A. membranaceus extracts showed a weak radical scavenging activity.
Anti-oxidant effects of the extracts (5 mg/ml) from A. membranaceus was 7.83% by radical
scavenging activity test. Total phenolic contents of the extracts from C sappan and A.

membranaceus were 31093 mg GAE/g extract,

1533 mg GAE/g extract, respectively. Cell

protecting effects against H,O, treatment were observed at 100 xg/mL concentration of C. sappan
and P, santalinus extracts. These results suggest that C. sappan and P. santalinus might be best

anti—oxidant in Fabaceae family.

Keywords . Anti—oxidants, radical scavenging activity, Total phenolic contents, Cell protecting

effects, Fabaceae Family
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a=iE  FEEY oz AATS
1,1-diphenyl-2-picrylhydrazyl(DPPH) 2] 2H=
< olgste] FAstATH24]. HF w7t 0.1,
0.5, 1, 5 mg/mLE 34 =45 FHIst] 10
Ll BFS 2000 xM DPPH  (Sigma-
Aldrich, USA)E 190 L9} &&ste] 37CefA
308 %9F ¥-A]7]1 Biotrak T Plate reader
(Amersham Life Science, UK)E o]&3to] 550
nmolA FFEE SAcIT. A dxTezEs
Quercetin (Sigma—-Aldrich, USA)S Ar-&-3}9ich,

23. & HE g% =d
Z Hs dF =42 Folin-Denis WH[25]S
HGslo] AMESHAH 0.1% 355 50 ulot &

F4 1650 uL, Folin-Denis (Sigma-Aldrich,
USA) AleF 100 p¢LE Z37tote] 2417 A-20fA
HRSAJF T ©]% Spectronic Genesys 5 (Milton
Roy Company, USAJE &8st 750 nmollAl
54cE =45t BEEAR Gallic acid
(Sigma—Aldrich, USA)E AH&stiTt.

24, M=Z HiY ¥ =4 =3

2 Ao A ® AME= HepG2 (human
liver carcinoma cell line) A|Z=2 FH=A|ZF23Y
(KCLB, Korea)ollx] EoF o} x}-gatgict. Alx
HjoF  wix]ZE  Dulbecco's Modified Eagle's
Medium (Hyclone, USA)& AHgstalerd, 0.1
mM non-essential amino acids (GIBCO, USA),
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StETH26]. AZE =52 1 X 10° 7/mLE Az
st 100 L A 25 & 5% CO, vigF7]ollA
37C 22 24A7 viefstgict. ol BH 2%
&7 10, 100, 200 pg/mlL HEF: AX &
100 ¢LA EFst] 5% CO, HiF71olA 37C
22 48A1F ittt 5 mg/ml BEO
MTT (Sigma-Aldrich, USA) AleFS 20 uLA
25 F 23kste] 5% CO, wig7]olA 37C 2
T2 2A%F ¥hg AXIth o]l HjRE AASt
dimethyl sulfoxide (DMSO) 200 pLE &35t
o] Biotrak I Plate reader (Amersham Life
Science, UK)E &8st 560 nmolA S3EE
233519t FA  gRFoeRLE Quercetin
(Sigma—Aldrich, USA)E A&stTt.
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24A7F  HjgFst o]F, 100 mM  FE]
hydrogen peroxide (H,0)& 20 pL 255}
2477F wjFstATh. 5 mg/mL =2l MTT
(Sigma-Aldrich, USA) A¢F& 20 pl¥ BEF &
S3tsto] 5% CO, vigF7IolA 37C == 24
7F BEE AXIk o] HiAE A|ASHY dimethyl
sulfoxide (DMSO) 200 pL& EF3}9 Biotrak
I Plate reader (Amersham Life Science, UK)&
285t 560 nmelA FBEE Sk F
A 2T e2E Quercetin - (Sigma—Aldrich,
USA)E A&ttt
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#9442 SPSS (Statistical Package for the
Social Science, Chicago, USA) &4 Z2I1HS
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mg/mLAlA 5.91%, 0.5 mg/mLoflA 11.82%, 1
mg/mLolA 53.81%, 5 mg/mLolA 60.22%°]
e #FIskdth. 42 FEE2 0.1, 05, 1
mg/mLol A= 10% mIRte] a3s vehiglon,
0.5mg/mloll A 29.83%¢] a2 sHlstgc. &
5t FE2EX 0.1, 0.5, Img/mlolAE= &3 o]
HIStY o™, 5 mg/mLAlA 12.34%°] &3+ &
dstant. g FEEL 0.1 mg/mLolA
6.91%, 0.5 mg/mLollA 18.53%, 1 mg/mLelA
34.70%, 5 mg/mLolA 87.50%°] a2 siels
At I dxFoez ARESE quercetine 0.1
mg/mLoA 36.64%, 0.5 mg/mLollA 83.14%,
Img/mloll Al 85.33%, 5Smg/mlellA 86.72%%] &
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Table 29} Zt}h 37]

rfeo Zuigl 2Z2Ea@ o] = siz] 2ZEO GAE/g extract, &% FE=2 31093 mg
mg/mLo A quercetinit} %o IS LFERJS] GAFE/g extract, #x FE5L 4827 mg
Table 1. Radical scavenging activity of pigment extracts from fabaceae 5 species
Concentration (mg/mL)
Extracts
0.1 0.5 1

A. membranaceus 1.04 £+ 0.90 1.32 £ 0.60 2.28 £ 1.20 7.83 £ 0.80

C. sappan 16.65 + 2.14 4401 + 4.47 80.75 + 3.49 93.49 + 0.18

G. uralensis 591 + 0.76 11.82 + 145 5381 £ 2.63 60.22 + 4.48

P. lobate (root) 339 + 1.75 499 + 1.10 7.15 £ 1.41 29.83 £ 1.95

P. lobate (flower) 0.96 + 1.28 1.60 + 0.82 1.64 + 1.22 12.34 + 0.98

P. santalinus 6.91 + 0.79 18.53 + 2.03 3470 + 2.16 87.50 + 0.42

Quercetin 36.64 £ 0.90 83.14 £ 2.01 85.33 £ 0.53 86.72 £ 0.52

Abbreviation: A. membranaceus, Astragalus membranaceus; C. sappan, Caesalpinia sappan L.;
G. uralensis, Glycyrrhiza uralensis F.; P. lobate, Pueraria lobate; P. santalinus, Prerocarpus
santalinus L. Data were expressed as mean + standard deviation (n = 3).
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Table 2. Total phenolic content of pigment extracts from fabaceae 5 species

Extracts

Total phenolic content (mg GAE/g extract)

A. membranaceus
C. sappan

G. uralensis

P. lobate (root)
P. lobate (flower)

P, santalinus

15.33 + 0.23
31093 + 3.49
48.27 0.46
71.47 3.61
47.20 2.12
99.87 1.85

+ + -+

I+

Abbreviation: A. membranaceus, Astragalus membranaceus; C. sappan, Caesalpinia sappan

L; G uralensis, Glycyrrhiza uralensis F;

P lobate, Pueraria lobate; P. santalinus,

Prerocarpus santalinus L. Data were expressed as mean + standard deviation (n = 3).

GAF/g extract, Z+ 7147 mg
GAE/g extract, Z% 4720 mg
GAE/g extract, A FEE2 99.87 mg
GAE/g extractZ Ikt &% FE5E0] 7t
w2 a9E YEUglen, 1 b2 AdE
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Bl guava (Psidum Guayba L.), mango
(Mangifera  indica 1.), barbados cherry
(Malpighia glabra L) < 24, 44, 49 mg
GAE/g9 & Tl& g&ol =I=IH[30], ©l
A3 dite 33 6714 24 F E AR
af xR, AT, A%t 9@ gkl o g2
Z & g Eelstah
3.3. M= =M &1

dam 49 AR 54 Uedle 5%
£ SRoIgt A¥l= Table 39} Zt}. 37| &8
2 25, 50, 100, 200 pg/mL RE -FIofA
100% o9l Az BE&S Yeliy 548 U
ERA] oot AF FEE2 25 pg/mLolAe
100% ol/de] Al BEES YelAe 50 u
g/mLoAE 73.16%, 100 pg/mLolAE
39.12%, 200 pg/mLolA 38.42% AME A=
2 Ui Az 548 Idsin. =
EE2 25 pg/mloflA= 100% ol/de] Az

o M

&8 UEIAT, 50 pg/mLolA= 97.72%,
100 pg/mLAME 77.89%, 200 pg/mLolAE
19.82% A& AEES UehdiH NxZ 542 &
sttt A FEE2 25 pg/mloAs
100% oldel Az &L Yvehden, 50,
100, 200 pg/mL BHZAME 90% o]de] Alx
AEES IRlstt. 4% FE=2 25, 50,
100 pg/mL FEAIA 100% o)/de] Alx A&
&5 gJst9a, 200 pg/mLAME 98.16%2]
MNE BEES It AFF FE2E2 25
pg/mL FEOA 100% ol A ABEES
ety =4S UeriA ¢t 50 pzg/mLell
Ae 72.81%, 100 upg/mLAlME 44.04%, 200
vg/mLolAE 26.05%9 AE YE&S LrER
otk ESt oFY txFoe R AFRE Quercetine
200 pg/mL ©Jst FZolA 100%0)de] Alx
AEES YEPH Al 248 YehA] gt
olggt Ayt Higer v FEE2 200 4
g/mL ost, &%, Frx, 4 9 AAF FEE
< 25 pg/mL oJs}, 439t FEE2 100 #g/mL
olgtell A Tz thEt =4E vERA g
Aoz FRlstrt.

3.4. M= B35 S1}
A A AFe1d AEH]

£ el it d=
=4 Alx 25 avE &Rt A¥hs Table 4
o #oh. 7], dx, 42, 2% FEE2 25

50, 100 pg/mL RE FEoA HZ HIsS
SRIF 4= gldAN, AR Bk oEHO=Z 25

pg/mLoAE 19.56%, 50
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671 &= T 7P B2 AE 2
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Table 3. Cell viability of pigment extracts from fabaceae 5 species

Concentration (xg/mL)

Extracts
25 50 100 200
A. membranaceus 11772 £ 290 117.02 £ 0.55 111.58 = 1.39 107.46 = 2.74
C. sappan 104.74 £+ 5.18 73.16 £ 2.79 39.12 + 1.98 38.42 + 0.95
G. uralensis 100.70 £ 0.30 97.72 £ 0.85 77.89 £ 1.39 19.82 £ 0.40
P. lobate (root) 103.51 + 6.22 91.40 £ 3.99 90.09 + 4.23 90.09 + 4.90
P lobate (flower) 100.18 £ 5.73  102.02 = 092 100.00 + 3.98 98.16 + 3.23
P. santalinus 101.32 £ 5.55 72.81 £ 592 44,04 £ 5.73 26.05 £ 3.48
Quercetin 114.67 + 5.03  104.00 = 529 106.67 = 2.89  102.67 + 3.06

Abbreviation: A. membranaceus, Astragalus membranaceus, C. sappan, Caesalpinia sappan L.;

G. uralensis, Glycyrrhiza uralensis F.; P. lobate, Pueraria lobate; P. santalinus, Prerocarpus
santalinus L. Data were expressed as mean * standard deviation (n = 3).

Table 4. Cell protection ability of pigment extracts from fabaceae 5 species

Concentration (xg/mL)

Extracts
25 50 100
A. membranaceus 1553 £ 019 17.02 = 1.19 1693 + 0.15  17.37 + 0.70
C. sappan 1553 £ 0.19 1956 + 0.30  22.19 + 2.14"  33.60 + 3.18"
G. uralensis 15.53 + 0.19 15.88 + 0.15 1553 + 1.21 17.11 + 0.26
P. lobate (root) 1553 £ 0.19 1842 + 0.53 1947 + 046 1991 + 1.75
P, lobate (flower) 1553 £ 0.19 1570 £ 040 1588 + 0.61  16.84 + 121
P, santalinus 1553 + 019  17.37 £ 1.73  17.89 + 137 2991 + 4.44
Quercetin 1553 £ 0.19 2500 = 2.00° 31.67 £ 1.15°  54.00 + 4.00°

Abbreviation: A. membranaceus, Astragalus membranaceus, C. sappan, Caesalpinia sappan L.;

G. uralensis, Glycyrrhiza uralensis F.; P. lobate, Pueraria lobate; P. santalinus, Prerocarpus
santalinus L. Data were expressed as mean =+ standard deviation (n = 3). Significant

differences from control are indicated (p < 0.05).

_12_



Vol. 37, No. 1 (2020)

eIk = gl oy A= AE FEE
A9l NE HE aits thd gojxxgr 23
A ol 7R Ho%S Uehlls Eolzel
Edo] Q& Ao A"t E AFofA 4
I&ol= 3 5% dABAE FEE T 4
ZEoM 7MY =& F His g 5t
), olgs it AE FEES] AEX HS
B o7 JAEt EgtHiolt
oF Zre fAMIES Egols oFRAES AT
FArst gt 9 ookt 248 JHtkal BaE
o ol & Am:o|x Fadh dghS Firt

r N o i

r

Il

T greld Qri3). wWetd, 2 a7 Ane
oz 23 5% 2 F PusksS e 4
9 BAY A% U AUFY BA Hel 2 Mk

248 B8 7149 A77L a7

——C_sappan —&=-NC

Cell viability (% of control)

0 24 48 72

Time (hours)

Fig. 1. Cell protection ability of Caesalpinia
Sappan 1 extracts against oxidative
stress.
Abbreviation:
sappan L.; NC, negative control. Z.

C. sappan, Caesalpinia
Data were expressed as mean *+
standard deviation (n = 3). Significant
differences from control are indicated

(p < 0.05).
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