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Antioxidant Activity of Extracts and Fractions of Sambiloto Herbs and Salam Leaves 

,\bstract 

Lannie Haclisocwignyo", Martha Ervina, Lisa Socgianto, 1-lenclra Kurniawan 

' Faculty o/'Phamwcy. Widyo ,\Jandola Catholic Un ivasity Surabaya 
Dinoyo -12--1-1 S11mbaya. Indonesia, telp 62 31-5678-178 ext. 179. 

fax. 623 1-5630169. email: la11/wdi0)yahoo.co 

Antioxidants <ire subslance ll'hich able lo scavenge li-ee radiu1ls. Sambiloto herbs (Andrngraphis prn1iculata Nees) a11CI sc lrnn 
leaves (Syzygium polyanlhum) extracts have potential or antioxidant activity. so the cornbim1tion is expeclcd not only reduce 
blood sugar levels. bul also pn:vcnl IL1rthe1· co111pliu1tions of chronic diseases. In the case of chronk hypcrgi)'Cemia will 
increase oxidative stress which is resulting in a reduced 11u111ber oi'glucose transportc1·s. This rneclrn11ism \\'ill increase insulin 
resistance, lack oJ' i11sulin sig11aling ancl impair i11suli11 sccretio11 by pancreatic fl cells. The aims of this resea1·ch was to 
delermine antioxida11t aclivity ol'extracts a11d Ji·actio11s orsambiloto herbs a11d salam le<wes. As a screen by TLC autograph)' 
method 01· exlracts and rnictions \\'ere show11 llrnl aqueous Ji·<iction or lhe leaves and herbs clhanol exlracl ol' sambilolo and 
salam have slro11gesl scavenger capacily or Dl'l'J-1 on RI' 0.58: 0.73 and 0.84 tor sambilolo aqueous frnclio11: \\'h ile sal<1m 
aqueous lh1ction on IU 0.2 1: 0.34: 0.40: 0.44 and qucrcclin <lS anlioxida11t rclcrencc on Rf 0.86. Qu<111lil:1livc anlioxidanl 
capacity or aqueous li·ac1ion ol' lhe e.,lracts were assessed b) inhibition or DPPl I ( 1. 1-diphenyl-2-picryl-h)dl"<lzyl) Ii-cc 
rndical scavenging metlwd which assay by speclrophotnmctry <1t ll'<Jvclenght 515 nm. Antioxidant c:1paci1y or lhe fr<1c1ions 
was showed by IC5,,. As rcsull ll'as measured lhal I C,11 s<1mbi loin herbs aqueous fraction \\'<IS 46. 15 pg/m 1.: 11 h ilc I C50 sal<Jlll 
leaves <1qucous li·:1clinn \\'as 18.74 pg/ ml .. These rcsulls W<1s suggcslcd lhal lhc anlio.'\idanl capacity or uqucous li·aclion nl' 
sambiloto hed1s <mcl s<ilam le:1vcs higher llrn11 ils exln1cls and il mighl be have lhcrapeutic vulue in prcvenl adva11ccd 
CO lllJJlic<1lio11 in clmrnic dise<1ses. 
Kcy"'onls: s<11nbilolo lm·bs. salun1 lcm·es. <111lioxicln11l c<1pacily. l)J>l'H 

Background 

Thc1-c hu\ c been man) studies cll11duclcd lo dclermine the effects ol' a11tidiabetic and rn11ioxida11l cxlracls oJ' 

s:1mbilolo hcd1s. l11rusion or sa111biloto hCl'bs 20% 11cre given a dose ol' 12.5 mL/kg ai1d 37.5 111Ukg ornll) in 

rabbits. hy pogl) ccmic ci'lecl al both doses. lix comparison used lolbula111ide 50 mg /kg (Puslilbang . .Jakarta). 

Research conducted b) Soctarno cl al. 1999. slating thal the use or sa111bi lolo herbs in traditional !Or111. '' ith 

crndc brew sambilolo herbs wi th water. is appropriate. as the sa111bilolo he1·b extrncts obtained w ilh organic 

solvents showed no anticliabelic elkcts. 

Dandu and lm1mdar. 2009. conduclccl a study to dctcrmi11e the antioxidant properties 01· 11·:1lcr exlrncl or 

sambilolo herbs on mice made diabetic ll'ilh st1-cptozoloci11 induced. His sludy stales that a dose ol' 400 mg /kg. 

ad111i11istcrccl by moulh. signilicanl l) lowe rs blood glucose levels and increases the activity ol' supernxicle 

dismutase (SOD) and cat<1 lase en zy mes. I lypolhelicall y sa111biloto herb crn1 lower blood glucose levels thrnugh 

rn1tioxida11t prnpcrlics. l30l'hanuddin cl al. 1994. noted thal there is a signi licanl hypoglycemic effect or aqueous 

cxlracl or sambiloto herb at a dose or I 0 mg / kg. in a study conduclecl in rnbbils. Verma and Vinayak. 2007. 

stating that the \l'atcr extract or sambilolo herbs have anlioxidant clctense system in lymphoma in the li ver or 

111 ice. Tri path i and Kamal. 2007. stating that the water extract or sambi lo to herbs showed the polenl ore ITccls 

rn1li-rndical. conducted on 1·at /i l'er. 

While 1·esearch on salam leaf exlracl slalcs Llrnt salam lcar extract has anlidiabelic and anlioxid::inl clTecls. 

Studiawa11.a11d Sa11Loso. 2005. slated in his research lh8l extract clhanol salam leaves c:rn loll'cr blood glucose 

alloxan induced mice. al doses nr 2.62 aml 5.24 mg/20 g body we igh. J ,clono et al. 2009. slating lhal lhc 

111clhanol-wale1· cxlrncl ol's81am leal'lrns J'ree radical sc::ivcnging aclivily 1vas high. with 1::050 0.18 mg /mL. and 

prolcclion from the cffccls ol'D-carolenc was 85.7% at a concenlrnlion ur 100 ug /mL. 

Sambilolo herbs have 8 1101-king mechanism accclcralcs the release or glucose by increasing metabolism. while 

the salam leaves can serve as an astringent that can inhibit glucose intake. Seeing both the mechanism or action 

ol'thesc lWo natural ingredients. il is possible lo combine or to obtain <i synergistic effect. According lo research 

conducted by Widjaj<ikusunrn el al. 2009. the spccitic combinations <incl doses or waler extract orsambiloto and 

sulu111 leaves can prnviclc a synergistic crkcl as anlidiabctic , and hns a beller effect in lowering blood sugar than 

lhc use ol· a single extract. as wel l as ln 111etl'or111in. 
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Based on 1·esearch conclucted by Wid.iaiakusu111a ct al. 2009, the purpose or this study was to invcsligatc the 

antioxidant activity or cxtrncl co111binatio11 or sambi loto herbs and salam lcal· that have been shown to have 

antidiabetic effects. 

Methods 

Equipments: percolator. rntavab, UV-VIS spcclropl10Lo111ctcr. UV lamps. !'LC plates. and Jilter paper. 

,\faterials: sambiloto herbs and sa larn leaves obtained rro111 l\rlaleria i\tlcdikn Indonesia. DPPH ( l .1-diphenyl-2-

picrylhidrazyl). methanol. 11-hexrn1e. ethyl acetate. 96% ethanol. chlorol()rnl. and qucrsetin. 

Standardization or si111plisia including the determination or (lS h content. Lhe assay or \Valer exlrntcable. a11d assay 

or ethanol extractable (A11onim, 1980). Prcrlarnlion or extract were do11e by maceration. Al the end or the 

extraction or total extract obtained from sambilolo herbs mid salarn leaves. Standardization or extracts had been 

conducted were moistmc content, ash content cxtracl yield. and chromatogram profiles or active substances 

(Anonim, 1980). 

Preparation tJf cl'llde plant extract 

The clriccl planl rnalcrials were powdered using a grinder. The cxlrnction 11as done at room temperature. /\bout 5 

kg or dried. ground plant materials were soaked in methanol (:'7.5 I.) l(1r 24 h while stirring occasionally. The 

lim1l extracts were passed through Whalrnan Ii Iler 1x1pcr (111<1scrnt I) and the residue 11'e1·c soaked with 96'X, 

elht111ol (20 L). and altc1· 24 hours. Lhe clha1ml cxt1·,1ct lillctTd (1rn1scral II). Masernl I and II eo111bincd a11d 

concentrated b)' using a cvapllralor. l(Jllo11cd b) heaLi11g in a prn·cclC1i11 dish on n 1rnlcr bath until a thick cxlrncl. 

T he viscous cxlrncl weighed ancl then di lutccl with 90% 111elha1rnl-11 alcr as much tis I 00 1111,. /\Iler that. a gradual 

rractionalion in a separnting runnel with I 00 1111, or n-hcxa11c in <1 ll'll)' shaken l'or 5 minutes aml separated 

Ji·aclions or n-hcxane. 1:rnctiom1tio11 done scvernJ times until Lhc 11-hc.'\ane rraction colmlcss again. /\II the n­

hexanc fraction oblained pul together and concentrated in the c1·apornlm. Methanol-waler li·aclion 11ns 

cniporalcd in a porcelain clish over a ll'ale1· bath until methanol c1 aporntecl and the l'raction or water. Do 

li·actionation or W<itcr by using ethyl acetate in a separating runnel as the rraclion or n-hcxanc. /\II ethyl acetate 

fraction obtained and collected into one concentrated in the evaporator. Water rraction derived from the 

li·actionalion or the ethyl acetate remainder concenlrntcd in pmeclain dish ovc1· a water bath. 

/\l the encl or the extract obtained by extraction or lhc total. the r1·ac lion or hexane. ethyl acetate rractio11 and 

ll'ater li·aclion ofsa111biloto herbs and salam leaves. 

In-Vitro determination()( antioxidant capacity 11·ith DI'!'// (I. l-diphenyl-2-piC1ylhidra:::yl) (Carin. dkk .. 1988) 

a. TLC .1l 11tography technique 

[ach rrnctio11s were impregnated ll'ith the mobile phase 11-hcxane: ethyl acetate (9: I); methanol: chlornform 

(I :2) , <incl bulanol: acetic acid : miter (3: I: I), which is then salurntcd in each chamber. Further stages as made 

stock solution or each fractions lest extract: 20 mg dissol ved in 5 ml methanol pa. /\Iler spotting the extracts on 

the TLC plates, the spot sprayed with Dl'PI I I% and obser1·ed the l(mmition or yellow on spot stai n solution is 

lhcn compared 111ith the bc11chm<idz being used. 

h. Determination t!/' Inhibition Conce/1/ration (IC '50) 

On the quan~i lati1·c dctcrm imilion 0 r anlioxida11l acli1 i l). dclermi 11cd I Cso Vlil ucs, with the fol lo wing slagcs () 1· 

\\'Ork: preparing the lest solution ol. Lhe \Valer rrnclion 01· extract II ith a co11cc11lration or the mother liquor (I()()()() 

ppm) and 0.13% DPl'll solution. Created 5 dilTncnt co11cc1lln1lio11 ul'lhe mother liqu(JI', pipclled 85 ~tL DPl'l-1 

solutio11 and acid 3 mL or mcllrnnol pa 0.13% and thc11 shaken and allml'cd lo stand lor 30 minutes: then <1ddecl 

with mclhanol. and delcrn1incd the maxi mum abso1·ption 11'a1 clc:nglh and absorbancc exam i 11cd. I :ach Lest 

preparation was taken as much as 3 ml. placed in vials. 85 pl. so lulion or 0.13%. DPPH mixed and allowed lo 

stand for 30 minutes, arter which the prcparntion 11as observed absorbance at a 11·avclcngth or m[t.,imum 

absorption. IC50 values. calculaled from a li11ca1· rt:grcssion curve bet ween% inhibition or uptake vc1·sus In 

conccnlration or the extract as in equation (I). 
% inhibition IWPH activity= (A Dl'l>l I - 1\ sampcl)/ /\ Dl'l'f I x I 00% ........... ......... (I) 
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IC 50 is a numbe1· that indicalcs the concentration 01· extract (mg /mL) were able to inhibil 50% oxidation. The 

smalln Lhe 1C 50 values higher anlioxid2111l aclivily. An antioxidant compouncl is said to be very pownrul ir lCso 

values less Lhan 50. a slrong (50-100). mod era le ( 100-150), and \\ cak ( 15 1-200). 

Results 

T he results for Lhe dctermi1iation ol'ash co11tcnl orsambiloto herbs and salam leaves i11 the form or nude cxlract. 

cun be seen in Table I. 

Table 1. Sta11darizalion or Simplisia or Sambilolo Herbs and Salam Leaves (Anonim. 1978) 

No. Parameter test Requirements 
Test Result 

Sam bi Joto 1-1 erbs Salam Leaves 

/\sh content < 5% 11.13 ± 0.35 5,69 ± 0,09 

2 
Assay or waler 

> 15,6% 17,03 ± 0.38 5.45±024 
exlraclab le 

3 
Assay o /'ethanol 

> 4.3% 13.53 ± 0.10 11 ,55 ± 0.03 
exlraclable 

Preparation or extract or sambiloto herbs and salam leaves using maceration melhod. The linal result is oblained 
that the sambiloto herbs extract yield as much as 245 g (24.50%). \I hilc the sal<lm leaves extract as much as 

141.3 g (14.15'Yu) yield. r-:xtracl <rnd r·ractions were sc1·ecnecl using silica gel sl<llionmy ph<1sc and mobile phase 
butanol: acetic acid: 11aln = 3: I: 1. to determine the class or active co111pou11ds rrnm the extracts a11d the 

f'rc1clillllS. 

FU .. I 111ogmphy tech11iq11e 

1\11\iu\icfant acti vity assays crnTiecl lo all /'actions. with KLT m1tograph y. usi11g <I qucrsetin as a standmd. T he 

TLC 1·csults ccrntaincd i11 1:igurc 2 and 1:igure 3. l3<1sed on test 1·1-cc radical aclivit) in TLC autograph y. it is 

kno11•11 that 11 hi ch has the g1-ealesl anlioxiclanl activity, both srnnbilolo he1·bs and sala111 leaves is the Ji·action or 

ll'atcr. 

(a) (b) (c) 

Figure I. TLC prnlile orcxlrncl and J'raclion oJ'sambiloto herbs <rnd saln111 leaves with statio11ar: 
phase is silirn gel and mobile phase is Diam butanol :acetic acid: 11alcr = 3: I : I. (a) UV 

254 nm. (b) UV 366 11m, (c) observ<1lio11s with spot spru) \'anili11c-sull"uric acid 

Dcsniplion : I·~ crude extract orsa111biloto hc1·bs 
2 = n-he:-.:ane rraction oi'srn11biloto 
3 =ethyl acetate fraction orsambilolo 
4 = water fraction or sa111biloto 
9 = ruline 

5 =crude extract or salam leaves 
6 = 11-hexanc rraction or salam lcmics 
7 =ethyl 8Celale f'rnction orsaJa111 leaves 
8 =water e:-.:trnct or sala111 leaves 
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Figure 2. TLC pro Ii le or·antio:-.:idant oJ'sambiloto herbs with the stalionmy phase is silica gel and 
mobile phase is butanol: t1cctic t1cid: \later= 3: I: I 

Desniption: (I) crude cxlrnct, (2) the Ii·aclion or non-polar n-hexa11e. (3) semi-polar ethyl 

acetate fraction. ( 4) the li·action o J' waler. ( 5) q uersetin 

UV 254 nm UV 366 nm 

Figure 3. TLC profile ol'antioxidant oJ'salam leaves with the stcilionary phase is silica gel and mobile 

ph<1sc is butanol: acetic acid: water= 3: I: I 

Dcsc1·iptio11: (I) crndc c:-.:trncl. (2) the fracticrn of' 11011-polar 11-he::xanc. (3) semi-polar clh) I 
llCelalc fractillll. (4) the f'rnction of' water. (5) qucrsetin 



64 I L. Hadisoewignyo et al. 

Delel'lninalion of'l11hibilio11 Co11ce11tmlio11 (JC51J 

The qualitative antioxidants activities had been test by cletcr111ining the IC50 values (Table 3). 

Table 3. IC50 values or Extracts a11cl their r-'ractio11s 

Sample 
Df>l>J-1 0.13% + 111ctanol p.a 
Water fraction or Sambiloto herbs 
Water rrnction or Sc1la111 leaves 
Water fraction ofsalam leaves: sa111biloto herbs = I : 2 
Water Ji·action of salam leaves: sambiloto hc1·bs = 2 : I 
Water fraction oC salam leaves: sambiloto herbs = 1 : 6 
Wate1· fraction of salam leaves : sambiloto herbs = 6 : 1 
Quercetin 

Discussion 

ICso (~Lg/l'l1L) 

46.15± 10.46 
18.74 ± 0.25 
15.78± 1.14 
30.02 ± 3.22 
37.60 ± 1.37 
29.09 ± 3.08 
7.00 ± 0.12 

Sa111biloto herbs and sala111 leaves in the lor111 or extract and f"1«1clion both lw vc antioxidant acti\1il). based on 

Tl.C m1lography assay a11cl IC50 dctcr111inatio11. Sala111 leaves has a greatc1· anlioxidanl acli vit)' ( 18.74 ~1g/111L) 

than sa111biloto (46.15 pg/1111 ,) based 011 IC50 values (T<1blc 3). Combination ll'ilh lhc highc1· coneenlrnlicrns or 

s<1la111 lcal'l:s indicules g1·calcr nntioxidant aeli vit). but when combined ll'ilh sa111biloto herbs the anlioxidant 

<1cti11iL )' will increase up to a certain value ratio (in this stud) up to I :2). '' hile increasing lhc sa111bilolo he1·bs 
co11ccntrntio11s up lo six times compared to the salam leaves showed a decrease i11 <ltllioxid<111t nctivil). 

Conclusion 

A11tioxiclant capacity 01· the fractions was showed b) IC50 . As result was 111e<1surcd th<1l IC 50 sa111biloto herbs 

aqueous rraction was 46. 15 pg/111L: while I C50 salam leaves aqueous l"raction 11 as I 8. 7 4 pg/111 L. These resu I ts 

was suggested that the antioxidant capacity or aqueous fraction or sambiloto herbs and sala111 leaves higher than 

its extracts and it might be have therapeutic value in prevent advanced complication in chronic diseases. 
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