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Study on DPPH Free Radical Scavenging and Lipid Peroxidation Inhibitory
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Abstract — Among 90 Vietnamese medicinal plant extracts investigated for their antioxidant activity by DPPH
assay at various concentrations from 10 - 100 pg/mL, 67 showed an inhibition rate over 50% at 100 pg/mL; 47 had
greater than 50% inhibition at 50 pg/mL; 17 showed over 50% inhibition at 25 ng/mL. 8 extracts which exhibited
strong inhibitory activity more than 50% inhibition at 10 pg/mL were further tested for lipid peroxidation inhibition
by TBA assay. They displayed activity with ICs, values from 30.6 to 158.9 pug/mL. Until now, this is the first report
on antioxidant activity of the female flower of Borassus flabellifer, and the stem of Combretum latifolium, Embelia
ribes, Spatholobus parviflorus, and Tetrastigma erubescens. Fractionations of the EtOAc extract prepared from S.
parviflorus led to the isolation of protocatechuic acid (1), ferulic acid (2), epicatechin (3), and gallic acid (4). These
compounds showed significant DPPH inhibitory activity with ICs, values from 6.5 to 23.6 M.
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Introduction

Although oxygen is necessary for aerobic life, it can
also participate in potentially toxic reactions involving
oxygen free radicals or reactive oxygen species (ROS).
Free radicals are formed in the human body to prevent
from virus and bacterial infections. However, they react
with macromolecules including protein, lipid, DNA
causing serious diseases such as heart disease, macular
degeneration, cancer, diabetes, and more. Therefore,
antioxidant substances are required for the protection
against the oxidizing agents. Many synthetic antioxidant
compounds have shown toxic and/or mutagenic effects,
which have stimulated the interest of many investigators
to search natural antioxidant (Nagulendran et al., 2007).

Several analytical methods have been developed to
determine the antioxidant capacity of natural substances.
They can be categorized into two groups: (i) assays for
radical-scavenging ability and (ii) assays for lipid
oxidation inhibitory effect. However, the total antioxidant
activities of plant extracts cannot be evaluated by using
one single method, due to the complex composition of
phytochemicals as well as of oxidative processes.
Therefore, the use of at least two methods should be
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employed in order to evaluate the total antioxidant
activity (BEohm et al., 2001).

Vietnam, a tropical Southeast Asian country, also has a
long history of traditional medicine systems. In practical,
despite widespread use of wild plants as medicines, the
literature contains few reports about antioxidant activity
and chemical constituents of the Vietnamese medicinal
plants. Therefore, we selected 90 medicinal plants casually
according to their therapeutic application in Vietnamese
folk medicine to investigate their antioxidant activity by
using different antioxidant tests, including DPPH free
radical scavenging assay and lipid peroxidation inhibition
assay. We hope that the selected plants could be a
potential source of natural antioxidants that could have
great importance as therapeutic agents in preventing or
slowing the progress of aging and age associated and
oxidative stress related degenerative diseases.

Experimental

Plant materials — Vietnamese medicinal plants used in
this study were collected at the Seven-Mountain area in
An Giang province on August 2009 (Table 1). The plants
were identified by Dr. Hoang Viet, Faculty of Biology,
University of Science, National University Ho Chi Minh
City. The voucher samples are preserved with analytical



number from 1001 to 1090 at Department of Analytical
Chemistry, Faculty of Chemistry, University of Science,
National University-Ho Chi Minh City.

Chemical — 2,2-Diphenyl-1-picrylhydrazyl (DPPH) was
purchased from Merck (Darmstadt, Germany). Trolox,
trichloroacetic acid (TCA) and thiobarbituric acid (TBA)
were purchased from Sigma Chemical Co. (St. Louis,
MO, U.S.A.). Other chemicals were of the highest grade
available.

Preparation of samples — Each medicinal plant (100 -
213 g) was cut into small pieces and extracted with
MeOH (300 mL, reflux, 3 h, x 3). The MeOH solution was
evaporated under reduced pressure to give a MeOH extract.

DPPH free radical scavenging assay — The stable free
radical (DPPH) was used for determination of free
radical-scavenging activity of the extracts (Molyneux,
2004). Briefly, a 0.1 mM solution of DPPH in 90%
ethanol was prepared and then 1.5 mL of this solution
was mixed with 1.5 mL of each sample (crude extract) at
concentrations of 100, 50, 25, 10 pg/mL in 90% ethanol.
After 30 min incubation in the dark, the decrease in the
solution absorbance was measured at 517nm in a
Shimadzu UV-1800 spectrophotometer (Kyoto, Japan).
DPPH inhibitory activity was expressed as the percentage
inhibition (I%) of DPPH in the above assay system,
calculated as (1 —B/A) x 100, where 4 and B are the
activities of the DPPH without and with test material. ICs,
(inhibitory concentration, 50%) values were calculated
from the mean values of data from three determinations.
Trolox at various concentrations (1, 2.5, 5, 10 uM) was
used as a positive control.

Lipid peroxidation inhibition assay in vitro — TBA
reacts with MDA to form a di-adduct, a red chromogen,
which can be detected spectrophotometrically at 532 nm
(Singh and Arora, 2007). Normal rats (200 - 250 g) were
used for the preparation of brain homogenate. Brain was
excised and washed with 0.95 M NaCl solution. Brain
homogenate was prepared with homogenizer at —5 °C
with 5 mM phosphate buffered saline (PBS) buffer (1 :
10) for 30 min. The homogenate was centrifuged for
15 min, and clear cell free supernatant was used for the
study of in vitro lipid peroxidation. 0.1 mL of each extract
at different concentrations (10 - 2000 pg/mL) in dimethyl
sulfoxide was taken in test tube. 1.4 mL of 50 mM PBS
buffer and 0.5 mL of rat brain homogenate were added to
the test tubes. After incubation at 37 °C for 15 min, the
reaction was stopped by addition of 1 mL of 10% TCA
and 1 mL of 0.8% TBA. The mixture was then heated at
100 °C for 15 min. The samples were cooled, centrifuged
and the absorbance of the supernatants was measured at
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532 nm. The percentage inhibition of lipid peroxidation is
calculated as (1 —B/A) x 100, where 4 and B are the
activities of the MDA without and with test material. ICs,
values were calculated from the mean values of data from
three determinations. Trolox at various concentrations
(10, 50, 100, 500, 1000 uM in 90% ethanol) was used as
a standard.

Extraction and isolation of the active compounds
from the stem of Spatholobus parviflorus — The dried
stem (2.3 kg) of S. parviflorus was extracted with MeOH
(12 1, reflux, 3 h, x 3), to yield a MeOH extract (205.3 g).
The MeOH extract was suspended in H,O and partitioned
successively with ether, CHCI;, EtOAc, BuOH to yield
ether (8.2 g; I1Cs, 55.1 pg/mL), CHCI; (7.5 g; ICso, > 100
pg/mL), EtOAc (15 g; 1Cs, 4.6 pg/mL), BuOH (12 g;
ICsp, 8.7 pg/mL) and H,O (115,2 g; 1Cs, 13.3 pg/mL)
fractions, respectively. The EtOAc fraction (15g) was
applied to silical gel column (3x30 cm) chromatography
eluted with MeOH/CHCI; (0 - 30%) to give eight fractions:
fr. 1 (0.5 g; ICso, > 100 pg/mL), fr. 2 (1.3 g; ICsp, 97.0 pg/
mL), fr. 3 (0.6 g; ICso, 23.7 pg/mL), f. 4 (0.6 g; ICsp, 1.3
pg/mL), fr. 5 (1.0 g; ICsp, 13.9 pg/mL), fr. 6 (1.1 g; ICsy,
3.6 pg/mL), fr. 7 (2.5 g; ICsp, 13.3 pg/mL), and fr. 8 (4.2
g; 1Cso, 4.2 pg/mL). Fraction 4 was separated by reversed-
phase preparative thin-layer chromatography (TLC) with
MeOH-H,O (2 : 8) to give protocatechuic acid (1, 15.2
mg) (Zhang et al., 2009) and ferulic acid (2, 10.0 mg)
(Donia et al., 2011). Fraction 6 was separated by
reversed-phase preparative TLC with MeOH-H,O (2 : 8)
to give epicatechin (3, 12.0 mg) (Ban et al., 2006) and
gallic acid (4, 15.0mg) (Zhang et al., 2009). Their
structures were identified by spectral analysis and
comparison of their data with those in the literature.

Results and Discussion

DPPH free radical scavenging assay — The DPPH
analysis is a quick and simple test; it guarantees reliable
results and needs only a UV-Vis spectrophotometer to
perform, which probably explains its widespread use in
antioxidant screening (Alvarez-Suarez et al., 2009). The
90 MeOH extracts which were prepared from the 90
selected plants were screened for their antioxidant
activities by DPPH assay (Table 1). The assay was carried
out at different concentrations of extract ranging from 1 -
100 pg/mL (data not shown). Of the extracts assayed, 90
extracts (100%) demonstrated DPPH inhibitory activity at
100 pg/mL, among which 67 (74.5%) showed an inhibition
rate greater than 50%. Altogether, 89 extracts (98.9%)
were found to be active at a concentration of 50 pg/mL,



Vol. 18, No. 1,2012

0°LE spneday ‘UoNBIIX0JOP “BUILISE ‘OIUO], sonu oeng) jueld sjoym oeadrIUOUTIg wnyog Y (37) vaovyods auodpuvyorjoqd  SE01
$'8S uonodyuI 1081} Areunn ‘snneday ‘Ouols Aoupry] OBy} UM WY juerd ajoym JeddRqR ] IR ("qSQ) winijofiovqis wnipowisaq €01
€Ll ulop\ B0 donyy Aeg Jeo Sea0RqE,| ‘yueg voydipa st €€01
L'1T eisipoaydeue ‘sured ‘yeams JySiu ‘Aoupry| 20y yoey[, 100y 9BOJEPIYDIO MS UIIDUIUINLD WNIGOIPUD(T  TEO]
9ch [10q ‘ona1Adnue ‘erSeyuonaw ‘ysno)H en1 00 ke wols dea0RqE,| ureld (1sueQ) sisuaipuappd PI3I2gIq €01
8LT JIOpIOSIP [BNISUSW ‘QUAPOUE “190UB)) nos o) qng dedoeradL) "1 snpunjod sniedfy 001
1°68 ysno)H any uary [, Pads B0BPRILD) ‘Puo vpuroad spo) 6701
16 JOAQJ ‘WISRWNAYL ‘0u0)s Aupry] 10] 18D qng 9B0BIS0)) ypw snsoroads sniso) 8701
'S uonewwefyur ‘sured ¢ 10A9) ‘Aoupry ‘ayoexoeq U0y, Suea Sue] wol)S  9Bd0BI2IqUIO)) swn|g winijofiip] wngaiquio) /701
001< uorjodJuI Joey) AleuLin ‘uogewiwejul ‘ondosnuy oes won) LRI B0BO] "7 1qof -vuidayov] x10) 9701
001 < S9J2qEIp ‘UonBWWERUL OnaInI AP JBq YuIg wol)S  QBIOBIIQINOND ‘ug0) v1ofip403 LU0  STO1
695 43nod quanade ‘elre[ejy 1q uel], Syreq deadBINY QI0UQ], 20SNIdNAP SNAL) 01
7s¢E eISeyLIOnaW ‘A3Upry| 01 Q uerd ajoym 9BOJBISY wirxely (\DQ) ‘snowodpl snadr) €701
I'1S snaInIp ‘uonesixolep ‘snnedoy Kew 0D jueld sjoym oeadEO] ‘ull], (‘z9y) smpnoron uododosdiyy  7z01
88/ 9SBISIp 1BdY ‘OnaInIg wonq resN juerd Sjoym JedORqR] ‘Jued (1) sworppiadsaa vystay)y 1701
S'6€ Aaupry ‘wspeunayy| uon) yreg JedoroequIog  pfeg ((DQ) BIIPUI TeA YD () pipuviuad pqia) (0701
P8 uonuapadAy 1eoue) ued enq juerd ajoym Jeaoeukoody uo( 'O (") snaso. snypuvaoyi) G101
8'GS  19A9J ‘auo)s Aoupry ‘snneday ‘spuydou ‘Oseasip eSO  Yuex Suoy of, juerd ajoym JeooeIne| 1 smuiofifrf vyiAssny 8101
001< aurono sadioy ‘uomSunr uanedy nex) Suonjy| wo)s  deaoerurdjesae) 1w vISSV)  L10]
L'¥€ uonsadipur o1oIquue ‘Ysnoos 19oue) np nQq Jea] Jeaoekedeq 1 vdodpd porLw) 9101
8¢/ JOPIOSIP [ENNSUAW ‘UOBWWER[JUI ‘WSHRWNARY s0ow 0, [1eYys  oeaoeruidjesae) "] uvddps vrudipsavy G101
196 JOPIOSIP [ENISUSW ‘UOHBWWER[JUI ‘WSHRWNAY s0w 0, paos  seooeruidiesee) "] unddps vurdppsav) 101
6 uorewIwe Ul ‘OnINI(] JoUJOy],  JOMO[J [ewd,] 9BOJBIAIY 1 4afijjoquyf snssvi0g €101
001< spuydau ‘ezuanpjur I1dA9j ‘ORI 1en Jeo1 dea0BONIN ‘pren () vaawu vrwWY0g  T101
109 BISRYLIONW BUISUR QUORYIBWIO)S “BZUNJU] 19 req Jeo] 9BAJRIASY 0 (1) v4afiuvsipg vawng 1101
001 < onamip ‘ysnos ‘sishydoway ‘ondKg  darp yoeq oeiy, Jeo Jeadessaidn) ‘pug (1) sypvuario viorg (0101
98T onamiq o ey Jeo1 9BOJBIOIN "qso] (~req) syuyp sndavoory 6001
26 WISRWNAYI ‘elie[ewl IOPIOSIP [En)SUSW ‘Oyoepedy nno reSN Jeo1 9BOJBISY "] SL3na vISdLY 001
LY UONBIIX0JP “IOPIOSIP 19ANSITIP ‘Y3no) 1ow 10y) 100y  Qeooeiqioydng "UIQRD) D]J1qUIaSaLYS DUISIPIUY  [00]
6 uonewweyul ‘eigo[drusy wep e) Seg  9B0BRIQWOD R 19 [[IND (D X9 ‘qX0Y) viutunon snssa3ouy 9001
001< JOAQ) ‘AIJUasAp ‘@dylrel  donu Jeq yuig wols dedoRUOUUY "] p4qLIS PUOUUE SO0 ]
001 < WISHeWNAYI “01uo) ‘93nJLIqa | BNO UONJA] Sreq oeadeuko0dy 1g o (1) srwjoyos oISy 001
9°9¢ 43noo ‘[10q ‘UonedIx0ja(]  Aed Ok} We) Syeg dea0RqE,] ‘yueg pydydoritu viz1qiy €001
€69 sQISnUIS Yoyl ‘[10q ‘UOHRWIWR[JU] uoj o Ae) ued [euoy 9BOOBIOISY 1 SaprozAuod wnp.123y 7001
001< UOIBIIX0Jop “98NJLIqa) ‘dyoesoeqg Kex ueq juerd ajoym QBIOBA[BIN 100MS (") wnopur uopngy 1001
(pMi/8rl) 051 uoneordde onnadeidy ], JWeU [BJ0] pasn ed Ajrwe g Qweu jueld NV

(Kesse H4dQ) sanyea 95O pue ‘suonedrjdde onnadesayy ‘owreu [eoof “pasn pred ‘sarjiuuey (NV) Joquunu [edsrAJeue 1oy} ‘Apnis sIy} ur pasn sjuejd [eUIorpaw 9SaWeuIA T J[qeL



Natural Product Sciences

001< y3noo ‘snneday ‘spuydou ‘uonewweul opelN  uedeuoy  oeadeurSejueld "] poyvIsY 03VIUP) (L0
001< UOBLWILIB[JUI ‘QUoBPEAY ‘BIYLIRIP ‘WISHRWNAYY 10] B Jeo] oeaoeradig *0d D o101 2d1d 6901
8¢l uonewweuI ‘elreew ‘snnedoy end Suerop oy) jueld Jjoypy  deddeiqioydnyg 1 vLvuLin Snpuvlidyd 8901
8'€¢ QUoBpEAY ‘UONBIIX0IAP ‘QuApouE ‘YIno) 0} 1], Jeo] SBaJBIWE] "] saprowo0 vyjLdg 901
001 < (o)l “erudyseInau ‘eruwiosur Jazijjmbuel], Suo| ueyN wolg oBOJRIO[JISSE] "] bpyaof DLOJfISSDT 990 |
TSy Aaupry “o1u0) “ayoeoeq ‘OnaInip ‘uoisudiedAy  weu Suon og wals Jedoeukoody DUIP[ON (‘ssny) pw3iaav] prLWDIDG  G9()]
I°s¢€ WISEWNYL ‘UOIBWWR[JUL “O1aINnI(] 1e3 eng nnig dBoORUBPUE] "|0S $1110302) SnubpuUbg  $901
Tee spuydou ‘uoneUILIRUI “O1RINIT odw ney juerd ajoym JedJRIWE ] ‘b (owunyg) smistw uoydisoyri) €901
781 eurdue Yoy “ondasnue ‘uoneIrxo}ep gnJuqe ] oBU ONN wals JedoeruousIg JUSA ‘(1) wnotpur wnjdxod) 7901
6'9¢€ euISue ‘yoy ‘ondasnue ‘Uo1eorxoap ‘93nJLqo,| oBU ONN unig oeadeIUOUSIg WA ‘(1) wnotpur wnjdxod) 1901
T sured ‘snneday ‘ysnoo ‘uorsuonedAy ‘onanig we) neq wals JBIIRIOIN 1 ogp Sniopy 0901
r'ee uoIsuaadAy 19AdJ O1uoy, BUU NBYN wols dedoeIqNy "1 b11ofia0 ppuLopy 6501
001 < uoIsuaadAy 19AdJ O1uo], BUU NBYN. i dedoeIqNYy "1 r1ofiao ppuLiopy 8501
001 < JoA9J “oruo} quariade ‘onamip ‘93nJLqay) ‘sejeqer enb oyy] unij  9edoeNqINON) ] PRUUDADYD PIIPLOUOR [ GO
6T “OSBaSIp-UDYS IOAQJ dsIew ‘[log nep neg PooM SBAJBIIN "1 Yovaopazo I 9501
8¢ JIOpIOSIP [enysuswl ‘Y3noo ‘snredoy enpl JeoT 9BIOBIBWIOISE[IIN uo(q " uUnpipund buosvial  SS01
LSt uorsuanadAy ‘uoneWUIRIUI “IOPIOSIP [ENISUIIA new yo]  ped [euoy 9BOJBIWE] 100M§ snjjdydoaasoy snanuoa] 501
001 < spuydou ‘uonesrxolep ‘98nJ1qay ‘snnedoy 183 KBy 100y ORIy "My (1) psourds visvT €501
8T¢ a8nyuqaq nep oeq 0 juerd ajoym oedoe1adL) "qnoy vypydasouow p3uljAy  7SO1
969 uorsuapedAy ‘Aoupny ‘4Snoo ‘ewpse 9FnJLqe ] quen o) 100y 980204 ‘aneaq () poripundd vppsaduy 1501
001< SA1qedS Suni neyN POOA\ JedJRIqITY ZIny] ("qX0Y) WnsowaIv4 wniywqod r;  (S01
6°€T S31qedS 0u 0] W)  9BAOBLIB[AZIIY 3ury] vrjofion sndivooupAy 6401
001< WISRWNAYI ‘QUyoeydewo)s ‘sured O1U0) ‘WSHEWNAY US| USIU USIY ], 100y dea0RIY 10Y0S *("IN0T) DINI20 PUSUOIPUIOE] Q1 ()]
001< 9SEASIP-UDYS ‘UOIIBIIX0JOP A3NJLIaJ ‘UOIBWIWIEJU] oA udq  Jueld sjoym Seaoeurdelog "] wnopur winidoyjoydfy [ y01
'8y uoyBWWE[JUI ‘Y3no) enbiny jueld sjoym oeooeNqInon)  ziny| (INOT) sisuauiyoury202 winpjpdoundny 90|
6'€l UONJBOIX0)IP “1OAJJ “BLIB[BW ‘UOHBWWIR[JU] usp wren walg Jed0RJOUD) ‘JSIN winuppuows winjoun  GHQ|
€9¢ ooy, nex yuej wols 9BIJRIOIN vII3DS DA [URA DIOIIBDS SNOL  $H01
908 J1U0} “BaULIEIp ‘BLre[ewW ‘Speday ‘A1udsAp ‘uonewIRJU] Suep Sueoy wo)S  QB9oRUWLIAASIUSIA] “INOT DLI0IOUL] D2INDAGL] €40
€9 uonewweyul ‘uoIsudadAy ‘A1sjussAp ‘yoi ‘rog naif e Jeo1  oeooeiqioydng “INOTT SISUBUIYIUIYIOD DIIDI20IXT  TH()]
' onaInIp ‘A191uasAp ‘s939qerp ‘uonewwEBuL ‘uoisuoad A oyu g ens 0D Jeo7  oeodoeiqioydng wung vyqofiuidyy vigioydng 1401
$'6S onamip ‘ondasnue ‘razijmbuern ‘uorsusiddAH woau Suop  juerd ajoym JedORqE] 1A (7 ) syvpuaLio putalig  0F01
€S UuoBWWEIUI “OnaIMIp ‘uoIsudpadAy ‘onoiqnuy 1Yo yuip nSN. wals BOBUISIAN ‘J wung saqid vipaquiy  6€01
001 < snneday ‘spuydau ‘uorsuapadAy 10Ad) 98nJ11q9y Onaanig nen uew o) juerd sjoym JB0BOJ ‘waoen) (") vipul auisnajy €01
1°09 K191u9sAp ‘Aupry 10Ad] onwo)  Med [euay JB0BIASY sseH pqp vidipoq €01
6'6C oo} ‘sured ‘Aaupry] Keq Fuey qng  oeooeipodAjod ynws °f (‘) vryofiosonb vrvuliq 9g0|
(M8 051 uoneordde onnaderay ], QWU [BOO] pasn ued Arure Jwreu Jue[d NV

penunuod *y Jqel,



Vol. 18, No. 1,2012

001 <  snneday ‘uorsuapadAy ‘Aupny ‘UonodJuI 19BN ATRULIN OnRINI deg preag 9B30B0] 1 sdbwt va7 (601
s 101108 ‘salqeds “leoue) 0 yu Suony], unij 98BI "] WnLDWngS wniuny 6801
9'9% e13ordiway ‘sured 10A9) 01U0) ‘P[0 “BZUSN[JUI ‘WSHBWNAY oenn3N Jued sjoym QBIOBUIQIOA "1 opundou X214 8801
1'z€ QUIBYIRq “IOPIOSIP SANSITIP ‘OnaInI(q Suony A wols deadBUOUUY "SWOY ], 19} OOoH ("DA'V) vypuv.otu vrva)  [80]
8°6¢ JI9AQJ ‘ayoepeal oep Keq wals JBIJBYA ‘douSen) (youe|q) winimwwn.gs udsvajal - 9801

't uoIsuauadAy ‘uoneWWRJUL QUOBYIBUIOS O1U0} IOAD] wol Ae wols OBOJBYIA ‘youe| Suaosaqn.io buldysv.4al G801
S'Sy BOOYLIOUOT ‘YIN0o “10A3) ‘Ouoeyoewo}§  Suen o ny} ey wo)s  oedoeperdojosy LOIN (1Ino) svpuaanf uojnpooydays 801
84T 98nJ11qaJ 1A ] Keyd Keq wols 9BaORUYO[ ‘ppag (§ "wung) srysnpod pusvjyooudls €801

. ‘ ‘ Uy

(S UONBWIWE[JUI ‘IOPIOSIP [BAYSUSW QIUQ], 3uoi 10AnH walg ovadRqR (O Xq “qx0Y) snopiaand snqojoynds 7801

001 < spyouolq ‘snreday 10A9) ‘sajeqer( oeqninyyl jueld sjoym JBIORUR[0S "] wniSu wnuvjos 1801
1'0€ opanip ‘spuydau ‘wisnewnayl ‘uvonewiweyuy  yuij onyd oy, qng oBOOBOB[IS "qx0y v4quI3 xvjpus 0801
001< JapIosIp [ennsudw ‘Jrlog ualp uarg  Jueld sjoym deadRqR,] [onbiN voupav vIULgSas 6101
688 uoIjedIX0Iop ‘YSNod 1oA9J ‘sajeqerq  Jep oeyy we) Jueld ojoypy dedoeure[nydorog "] s1opnp vrLvdoas 801
008 93nJ1199] ‘uorsusnddAy ‘so1uo) ‘wspewnayy wiyo uey)  juerd sjoym oeodeIRIY suLrey (o) vydydogoo vaayjoyds 1101
SHS WISJRWNAYL “I9AQ) ‘uonu)al [ejudoeld ‘onainiq jo8ung Jjuejd 9joypy  oeaoeiqioydnyg 1IN (1) snudSodpuv sndonvg 9701
001< uoIsuadAY ‘WSHEWNAYI ‘SHIYOU0I] YIN0d ‘wom Jury oouary jueld Sjoym JBAdRYIUBIY zy (‘) vnsou snypuvovuly G017
61T p1od “onaikdnue ‘ayoexoeq I10A9,] ueoje) jueld sjoym oeadRqR,] Yoy MUOSUoY] DLIDIONT /0]

001 < sisfidoway ‘ayoexoeq ooy, Sue| quiq Jeo1 oBadEI[RIY suuey () psooun.af svrosajogd €101
1'79 10AQJ ‘aydepeaY ‘Oydeord oy 1eg wols 9BOOBIOISY ‘Swey vpodoiayd vayonyy 7,01
7S¢ wispyewnayl ‘uoisuapadAy I10Ad) ‘ezuanpjur ‘ysno) 1qny,  Juerd sjoym 9BIOBIJISY 'ssa (*1) voput vayonyd 1101

(/8 051 uonedrdde onnaderay |, JWeU [B00] pasn ued Arure g Jwreu jue[qd NV

penunuod *I d[qeL,



among which 47 (52.8%) showed inhibition of more than
50%. At 25 pg/mL, 85 (94.4%) extracts were active, and
17 (20%) showed an inhibition of over 50%. Of the
extracts assayed, 81 (90%) displayed activity at 10 pg/
mL, including eight (12.7%) of over 50% inhibition. In
total, 67 MeOH extracts showed ICs, values below 100
pg/ml, 45 crude extracts with ICsy values less than 50
pg/mL, 16 extracts exhibited ICsy values below 25 ng/
mL, and 8 extracts with ICsy values below 10 pg/mL
(Table 1). ICsq of trolox was 8.7 uM (2.2 pug/mL).

The DPPH scavenging activity of the 8 MeOH extracts
in decreasing order was: Tetrastigma erubescens >
Borassus flabellifer > Combretum latifolium > Spatholobus
parviflorus > Embelia ribes > Excoecaria cochinchinensis
> Euphorbia thymifoblia > Anogeissus acuminata. The
effect of antioxidants on DPPH radical scavenging is
thought to be due to their hydrogen donating ability. On
analyzing the results obtained in DPPH assay, it was
noticed that extracts act as good hydrogen donating agent,
thereby bleaches the DPPH absorbance.

Lipid peroxidation inhtion assay in vitro — Based on
the results obtained from the DPPH assay, 8 MeOH
extracts which exhibited strong inhibitory activity with
ICsy values less than 10 ug/mL were tested for lipid
peroxidation inhibition by the thiobarbituric acid assay
(TBA assay) in vitro (Table 2). All the studied extracts
showed antioxidant activity on brain rat with their 1Cs,
values in the order: T' erubescens > E. ribes > A. acuminate
> E. cochinchinensis > E. thymifolia> C. latifolium > B.
fabellifer > S. parviflorus. The eight extracts may inhibit
strongly the formation of peroxides and hydroperoxides.
ICs of trolox was 24.4 uM (6.1 pg/mL).

The bark of 4. acuminate, the leaf of E. cochinchinensis
and E. thymifolia are widely used in Vietnam traditional
medicine to treat of hypertension, inflammatory diseases.
The phytochemical studies on these plant species reported
that they contain a number of flavonoids (Do., 2004; Do.,
2009). Flavonoids which are antioxidants have been
reported to be effective radical scavengers and inhibitors
of lipid peroxidation (Pandey et al., 2009). Thus, the
presence of flavonoids may play an essential role in their
antioxidant activity.

Natural Product Sciences

Five extracts from the flower of the female flower of B.
flabellifer and the stem of C. latifolium, E. ribes and S.
parviflorus, and T erubescens, showed strong activity.
Although these plants are used in Vietnamese folk medicine
to treat of inflammatory diseases this is the first report on
their DPPH inhibitory and lipid peroxidation inhibitory
activity. Until now, there are no scientific reports on their
chemical constituents and biological activities. They
could be a potential source of natural antioxidants that
could have great importance as therapeutic agents in
medicine.

Extraction and isolation of the active compounds
from the stem of Spatholobus parviflorus — In this study,
S. parviflorus was selected to isolate and identify its
active constituents. The MeOH extract of the stem of S.
parviflorus was subjected to silica gel column chromato-
graphy to give eight fractions. Further separation and
purification of the active fractions with reversed-phase
preparative TLC led to the isolation of protocatechuic
acid (1), ferulic acid (2), epicatechin (3), and gallic acid
4) (Fig. 1).

Protocatechuic acid (1) (Zhang et al., 2009): A white
amorphous powder. 'H-NMR (500 MHz- CD;0D) §:
7.49 (1H, d, J=2.0 Hz, H-2), 6.86 (1H, d, /J=28.0 Hz, H-
5), 7.43 (1H, dd, /= 8.0 & 2.0 Hz, H-6); >*C-NMR (125
MHz- CD;0D) 6: 123.3 (C-1), 117.6 (C-2), 145.7 (C-3),
150.7 (C-4), 115.4 (C-5), 123.6 (C-6), 167.7 (-COOH).

Ferulic acid (2) (Donia et al., 2011): A colorless solid.
'H-NMR (500 MHz- CD;0D) &: 7.18 (1H, d, J= 1.5 Hz,
H-2), 6.83 (1H, d, J=8.5 Hz, H-5), 7.07 (1H, dd, J=8.5
& 1.5 Hz, H-6), 7.62 (1H, d, J=16 Hz, H-7), 6.33 (1H, d,
J=16 Hz, H-8), 3.80 (3H, s, -OCH;). "C-NMR (125
MHz- CD;0D) &: 127.8 (C-1), 111.7 (C-2), 149.4 (C-3),
150.5 (C-4), 116.5 (C-5), 124.0 (C-6), 147.0 (C-7), 115.9
(C-8), 171.1 (C-9), 56.8 (-OCHj3).

Epicatechin (3) (Ban ef al., 2006): An orange amorphous
powder. "H NMR ((500 MHz- CD;0D) &: d 6.99 (1H, d,
J=1.5Hz, H-2"), 6.82 (1 H, d, J=8.0 Hz, H-5’), 6.78 (1
H, dd, /=8.0 & 1.5 Hz, H-6’), 594 (1 H, d, J=2.5 Hz,
H-6), 5.96 (1 H, d, J=2.5 Hz, H-8), 4.85 (1H, br.s, H-2),
420 (1H, s, H-3), 2.88 (1 H, dd, J=17 & 5.0 Hz, H-4 o),
2.75 (1 H, dd, J=16.5 & 3.0 Hz, H-4 B); °C NMR (125

Table 2. Antioxidation activity of 8 selected MeOH extracts using TBA assay

AN Plant name 1Cs (ng/pl) AN Plant name 1Cso (ng/ul)
1006 Anogeissus acuminata 68.3 1041 Euphorbia thymifoblia 73.5
1013 Borassus flabellifer 99.3 1042 Excoecaria cochinchinenis 73.4
1027 Combretum latifolium 95.1 1082 Spatholobus parviflorus 158.9
1039 Embelia ribes 49.5 1085 Tetrastigma erubescens 30.6
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Fig. 1. Structures of the isolated compounds from the stem of S. parviflorus.

MHz-CD;0D) &: 79.9 (C-2), 67.5 (C-3), 29.2 (C-4),
157.4 (C-5), 95.9 (C-6), 158.0 (C-7), 96.5 (C-8), 157.7
(C-9), 100.1 (C-10), 132.3 (C-1"), 115.4 (C-2’), 145.8 (C-
3%), 145.9 (C-4"), 116.0 (C-5°), 119.4 (C-6").

Gallic acid (4) (Zhang et al., 2009): A white solid. "H-
NMR (500 MHz- CD;OD) &: 7.06 (2H, s, H-2,6); *C-
NMR (125 MHz- CD;0D) &: 122.1 (C-1), 110.4 (C-
2,6), 146.4 (C-3,5), 139.6 (C-4), 170.4 (-COOH).

These compounds were assayed for their DPPH
inhibitory activity. ICsy values of 1, 2, 3 and 4 were 14.1
uM, 23.6uM, 6.8uM and 6.5uM, respectively.
Epicatechin which is a flavonol belonging to the group of
flavonoids is a strong antioxidant (Yilmaz et al., 2004).
Besides, protocatechuic, gallic and ferulic acids are
polyphenol antioxidants (Karamac et al., 2005). Their
presence could explain the strong inhibition of lipid
peroxidation and DPPH radical-scavenging activity of this
plant.

Conclusions

In conclusion, we have carried out a systematic
investigation of Vietnamese medicinal plants for DPPH
inhibitory activity and lipid peroxidation inhibition. The
results indicate a number of medicinal plants that may be
useful for the treatment of diseases relating free radical
damages, and provide the basis for further investigation
on these medicinal plant species to isolate active
constituents and drug development. Specifically, this is
the first scientific report on antioxidant activity of the
female flower of B. flabellifer, and the stem of C.
latifolium, E. ribes, S. parviflorus, and T. erubescens.
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