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Abstract

Citijective: Inabonssia b2 Enown with its patural sesioreos aoe of thems s abunidant herba, The hivbs are
Funmie igredsenis of horbal medicins which s callad jame Jamo started G develop sises hundsad yoars
ngn and passed through generation which 12 trusted to cure many disenses withent geing any side affest

[.'url'-l_lr I:|1|':'|I ffr many faane |:-jI |'nc|'r|.||:r|1n.|,.r jamia n|‘|]1. TN e e bl :-I.I:IIH:H.rHH:H. T|‘III measl axmim
chomical sabetarees nsed in jamu are selsmipophen and phooyiboiagone, SMethods This research
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s mombined with chemometrmes The mest sommaon chemometries muliranate salibrabon bsed s Poraal
Lenest Square (LS ond Principel Compopent. Anslyss (P2A), From (his method, (he datn anmlysis geed
is K Higdio sofinare. This resvarch penerates o regression squotion. Besults: Based on this ressprch, the
repreagion squation indscates that The resull s signilicance which can bse ssen (rom the valus of F < 0.0,
Bwspdes that the vahs of sorrelabion coefficeent of peetominephen pe 09800 and phenytbutazeae pe 0
P28 Conelusaen: This method con be considered ns qualified ond meet the reguirement,
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Intreduction

Indama==<ia 18 Gimeus For ats aotoral peseireoes,
o o which s abundant  spiees. Sinoe
coloninl times, [ndonesin is known as ane of

This ean have o bhad @Tecd on the body
Mixing drugs = wsually done whien breswong
herbal  medwcine  is ready o drink Se

the largest spice producing countries in the
winr b |_I| Hpiees s the basie mmeredieniz ol
making traditionsl medicines, sach A= in
herhal micine, roamieiios, and
antimicrobiale  [ndenesia is still known as
tradifional madicine. from herkal plante This
triditional medicine is commoenly called to as
Hjﬂmu"

domu began to develop in hondreds of vears
mge and carried oul from geneestion o
Eenerabion which iz heloved 1o reliovs
visrious disenses withowt giving offect (o the
body, Jamw  come from naiueal  plonts
namely roots, stems and leaves. [n recent
vears, there have been many cases of mixing
berbial  medicime with medicine, Heebs m
genersl can pot immedistely cure or pgive
effect 1o the Bady guickly. i this happens
tlen the posatbibity of berbs can contain
drugs [2].

CZEM5-A008. IGPT, &N Righas Resersed

con=umers sometimes don’t know that, Choe
af the drogs peed o= IHH":‘l:lm'i:thphl":ﬂ wnil
phenylbutazone [ Acetaminephen iz one of
the commercinlly available drig compounds
for velisving hoadaches or analgesica While
phanylbutazome is a nonestersidal  ani-
inllammatoey dewg a5 a pain reliever Mixing
the two druge in herbal medicine can eanse
anpne bad affects

Eame of the biad affect= thot ofbten seeur whon
eon=wmed mnhinuosly pees lnss ol visiom anrd
hearing, stroke, hearl altack, and can caase
death [1]. Ome mothod osed to analves or
dotect the presenss of scetaminophen snd
phenylbutazanse in horbal medicine i the
spectrophotometrie: methed  [51 The
spectrophotometric methed iz one of the
comiin  analvtical methods  devoloped o
deteemine the bevels of drug compounds o
pharmaceatical preparations [G].
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Spectrophotometey has o lower selectively
comiparesd  to other methods such as FTIR
specd rogholomelry, thin bayer
chromniogrophy nnd high pecfsrmance lguid
rhmmnlugrnph}'. Thiz 18 hacausae  the
eompaands to b analyeed are not single
inmpounids, Se the spectea will overlop, In
addition, for the high performance Bguid
chromatogeaphy methode many people have
conducted research, on the other hand they
are al=o wasteful and expeasive while the
spectrophatometrie method 18 cheaper and
not many have dome [TE

To produce a new, fuster and  validated
package of analysis methods, this  stady
intends 0 develop s spectrephotemetric
rarmi_l.-*qin methad combined with multivarate
calibratson o simultanesnzly determine the
bevale of acetaminopheon and phenyibutazene
in  herbal  medicine  [B] Multivariale
cnlibratson of the chemometries method tht
ia often wsod is PLS (pardial beast squane) [9]

This 1= becsuse PLS is n regression that s
cakaulsied  wsing  the  least  squaces by
mnnecting fwe matriced, matrix % spoctra
data and % malrix veforence value, The
combination of this method is able te prodeee
an accurate  spechopheiomestrie analvss
methed oven though it is done without a
separa i process | 1]

Materials and Mathods
Materials
Horbal medicine with 50 different brands

derman),  mwesthanol  (Merde, Darmstacdi,

lermun}, destilled water

In=truments

Agilent Cary 84564 spectrophotomster (Santa
Clara, Califorsia, USA) cquipped with 1.0-0m
guarix cella, wierolit lah micropipetie (Sania
Clara, California, USA), millipore (Merck,
Dirmstadt, derman), Laboratory ultrasonis

bith P35 10000 (Las Angles, Californis, TSA)L

Calibration and Valiadation Sample
Preparation

The first srep iz fo weigh all the working
atandards of avaia i nophen,
phenslbutaemee.  and  complete herhs
accurding o Lhe doses listed in Table 1 [for
aalibration and Table 2 fer validation, Afier
that, mix this three aubat s
[ru,:-[m'nirlnpll;:h. p]1-|,:!n}'||:|uln;.-:l,u||r, and herhal
ma=dicine) :-w-n]:.' it ihe vial bt

Then, weigh 50 mg of the mixiure and pui i
inie & 3 ml meosuring fask. The GO mg
mixture 12 dissalvsl with methane] o the
exl=ting calibration siga s that s sdution
i obimined  in o osocordame with o the
conveniralion shown in Table 1.

After this stop, sonify foe 100 minutes with a
Froguency of 50% (Salation A) Take as much
w2 L5 ol of =olutien A wsing o measuring
pipette which is then put infe o 25 ml
inenanving Nask and dissolved with methanol
umill the ealileation mark i8 thepe. The
sirlution i3 [ered st by using & micnon
millipore [lier with 0 sme of 2 microns.

tnken  fremn Malang  city,  acetaminophen oy ! 1 ik N "
Merck, Darmstadi Jorman. : i ’*'J‘"f""lil;_"' SPRCRIE: WELh, WA t']ntﬂ T‘
pI'H."JIFIIJU:tIﬂlnIJ [L[E'FIZIL Diarmatadt. JElHE‘;&I’I 20045 nm '|'I.'|||"| imervals @
sbermand,  ethoanol  (Merck,  Darmstadi whsorbanee values per 1 nm,
Tahle &: C ol pheoylls e, and herhal modicine for nLiom
."“li-hlﬁ::u! Hu.lh'l.-:ln:lm hu-f-::'luphln E‘hm:g:hlm Jul.m.:.upl:-'l. E"I:l.r.u,rlEul.uml
[ = mal E ]
1 1 1 in i ] 1]
e k) |'-I_ 11} 1]
Ler] e i) O (i Fil i
1 g ([ET} [LLE] i I_|.|
| | B {[L1] il "l o
3 : il S [ 1] =5 (1]
q i T L5 full Hi
- | | & il i il =i
1 [ Al [ Fal n
[11] | | i E- r:.- [11] !u
1l 1 T i 1] 1Al [
11 1 Hi il {5 i i
[ 1 [ [Ty P i TE )
1k | | 1] Th [ct] 1E i N7
i [ e i P LLHA
1l Al i Fill 11.5 by I
T ] ) T8 mal 173
1R i H.d Bl I, i AL
(1} | | &1 155 i e T = T
o] [ | B ] L85 o r.'..::'i.
CR2EMR-F000, 1GPT. LF Rightc Reseraed 1]
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Table 2 Comparisen of scefamisophen phesyvibatazone, and lerbal medicine far validation

Mumbar af Herhal madioine: Asotamingphan Fhamylbutazsnas Ansteminophs Phamyvlirnenznn

v bliladlan imgh dimgh Linigd N &%
- = i o T e
i e &n ] LM A1
A g L2} it L HE 2
1 il Lil il b LR 18,
E I Tl [ 1017 i1
i R Fb il F=ERT] TN
‘5 L] [ i k] 1414
# 8il i A 1A.71
i i A% {in 12,5 LA
|L1] il A Ri e B kLR

Herbal Medicine Sample Preparation

In this seady, there were S0 ovpes of herdal
misdicine on the market in the Boast Jave
aren analyzed. The sumpling methed wsed in
this siudy is wsing purposive sampling.
Where sampling with the intention iz the
peboction of samples based on several criteria
madho by researchore. The sample ceitoria in
quastion are: herbal medicine in the form of
powider  wr capsules, hecbal  medicine  for
rhewmatic pain and markel samples taken m
L'I:[:i':!ﬂ- IIl'l.H.II'Iulj H:I:ﬂl -Ifﬂ'l'l:l.

First, weigh as much asz 5 mg for ewch
herbal sample ond then put & i o 50 ml
EININEALPLT R ﬂﬁ'k II.-l'll" laTl.'I]'I-li.'l L 'TIIMDI.'«"-I'I:I
using methanol undil the calibration mark is
menilsble, After that, sonification 12 dane For
10 minuies with o froqueney of 94% (Sclufion
Ad. Then take a-solution of (05 mi w=ing =
meeasuring pipette and pat it inte a 25 ml
measuring Ausk.

Then, dissolve with metbhanol unil fhe
calibratkn mark is there. The solubfion is
filteredd ficat by vising o micron millipose filter
with m size ol 02 microns. Alter  that,
wanning  speErclrn s carrbed ol with
wavelengths  between 200 - 253 om al
intervals of 1 nm.

Statistical Amalysis

In doata collection, thi=s study  wsed the
chamomeirics mathad  The chemometries
methodd firet prepaved a calibration sample of
20 swinples with several series of differsent
conceniraiirne bebwoen acelaminophen and
phenvibutazone. Spcond, prepare o validation
sample  of 1 samples  with  different
conceniration seris efween seclaminephen

e prheny i taeare

Sean w=ng wovelmngihs speciropholomelier
with betwoen 20 - 350 nm.. The resulis of
the analveis data are comparad with daia
fenm  =amples of herbhal medimne on e

CIE09-7090, 1GPT. AF Righte Rezeraed

morkel, The obiamed  spectrum  dota
processing 1% processasd ousmg B stode
seltware. The diaia obiained 15 changed amd
incorporated i one EBxecl 2000 sofiwire
paper with wovolengihs ns columns  and
samples a5 rows, Une oxeol software working
paper is then input into the B atudis softw e
o ealeulated wsing formulas in [ stwdio,
Spectrum on the Excel worksheot is then
inputted  into the W studie  sofbware,
Furthermore, the datn wers analvesd by
multivariole  regrossion  uding  the PLS
fmethod o see the relationship beltween
absorbanee (variable X} and eomcentration
(varzable ).

Hesfore the TRERCSEIIN [ITHREE 18 sttlpelod dola
ar varinhles using the GAPLS method? Daia
that hnz bern selected is validated Lemer Chve
aut {4 creoss  validation. This  [4H
validation will producs the value of Hpot
Mean Sguare Erveor of Prediction (BRSEM
which is shown in the form of a ploi. The
nwmbar  of  componente wsed  for dara
procesaing 18 indicated by a docrease in steep
phistz and lor ming angles.

The next step 1z do ook ar the  selecied
absorbanee and the significano: value of each
sheorbaree,  Afier  doing  the  regression
proeess, the PUA method was weed to find aut
ihe groups of cach sample analveed, which
wirre ineluded in the group of withour drugs
and herbal groups with drogs

Resaliz and Digcoszions

Chememetrica Model of Acetaminophen
and Phenylbutazones

Specirum  data is  changed using  exeels
H'"n.“'"n". "'l II'JE-I.I.I. DE m I'J.I.tllt JIJH'.HTI?HIII.'['H ﬂr
the somple wers pul logether  Bnle dne
workehest, In the  workshest, thers  oree
aflumns thal  represent wavelengths  from
S0 e g 350 am, while in rows PETEPCSeTE
numbers or labels an the sample.
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Furthermore, the data rom  one  excoel
wiorksheel was sulimitbed i the B stodus
sofftware, which then performed o siatistical
processing  of absorhance dotn, Proceassing
sinbislrs was ]'l-rnrﬁ:.rmnd LSINE mwinl ivapiate
calibration metheds  with  Partial - Leset

P
ERL T

o P

A iRy

namn

EELiN ]

Lquarm

lechimicuies,

{PLS) tevhnigues |11} In PLE
varnables that hoave a high
correlotion with response variables will e
given  additionnl weight o produce msre
efloctivn 'prp-dir'l'.innn ||!.;!I

Fig. 1= Spevira from the UV-Vis Speoirophoicmsler

The  ahzarbancs data obtained  from
calibration and validatbsn sample veadings
were used o make a calibration model using
tlie Partial Least Sguarce methoed osing 1§
stidio software [L3), The selection of data o

methed combined with PLS pegression. This
it laned B8 able o select anid sori variabiles o
produce o significant  medel,  Then  a
pogression proceas 19 performed from the PLS
et e (Fag. 23,

variables carried oul using genetic algonithm

= - "~
~.'I
e
aiwm |
- e
<8 ‘\
*-‘ v = e — =
T T T T T T =
LE & ] [+ =] 1.0 1.5 s = B X

Fig. 2: EMEEP plod of sosdasdsaphen

The vahie of BRMSEF v ssetaminophen
compounds was produced ar EHE1. This
process = owzed e fnd  the pumber  of

ecomponents used (g 23 The intercept and
correlation  coofficients menerated were
CLOTEE wad 0oBH88 (i, S

ﬂ'_,—'—"'_-r.‘_
2 - &
E E ] = --""-'-E'-H--ﬂ-
el © B J-ﬁ;‘ﬁ‘
PR
e T T T T
i ] 2 40 il £al)

Calculated

Fig. §: Acetamdeophon calibration carve

CRCR-2000, IGRT. AE Rightc Asesraad an
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The B walue thot hns been obtained 12 wsed o
test the validity of a model or spuation Hhed
has been prodwesd [14], After that the K
vislue chtnined i= Jmmpnrﬁrl with the vilue of
Iﬂ r.hal hq'l.n |1nnr'| u;pﬂ FERE: | rnfnl_'nnr-n fm"
researeh bazed on the number of samples
sl [15) I the B value shiansed is close o
the required value, it con be concluded thad
the walationship betwesn the sample value
and the absorbanes value can be aakd to be
proportional. In this study. 8 reforenos Lo U

standard B walue used 15 siandard B [16].
The correlation  coeflicient value  fram
stutistical datn analysis i= expoeted to rench
the stondoed W= 03 The rom.l.hing
eorrolation cosfficient 18 (LOHES In thiz case
it can be concleded that the modeling or
spuation obtained haz GAled e minimamn
B valus roquivements  and  shows  the
correlation hetwesn ahasrhbanes (Variahle %)
and moneentraion (eariable Y [17].

Haseat on the resulis descrileed aboice, the following s the egquation of the consentration of

et i b

y=0,0784+150,581 1 X;-171,7370 Xo+B4,0004 X;

X1 ix abssrbanoe ot WJM:it:nﬂh Hed N2 s
nbsorbame= al wavelengih 277 and X o is
abrovbanee at  wavelongth 1L Variakles
from equations that have been produced can

af HMSEP flor plu:lu-'H'Julml!l:r‘m: 1:||:-HI|:||:-I.1:1.|].-:
wis G5 This process is also used o fTod
the nnwmber of compononts weed which can be
s in Figure 4 The intereept values and

be said rhat these variables are significant correlation  coefficients  generated  ave
besause they have a valoe of P <005 which  respestively 00727 and 08728 (Figure 5.
means the null hypothesis is vejoctod and an The  fellowing is  the  calibeation  curve
alternative hypothiesis is aceepted. The value abrtained as follows:
= =1 .
- :
g =
= T
-«__\_H_
'-'\.|.l_ = =L
- e
] L] = : | a ] ] r
Conmpaormend

Fig 4 BMEEF plac of gilseay o ta g

The: Il value Lthat has been obiained 15 waed o
test the yalidity of a model or cqpuntsen thst
havs berem produced [18], After thal the value
of K otained is compared with the value of B

research. 16 the B value obdamed 15 greater
thom the regquired valoe, it con be coneluded
ithat the relationship between the samphe
value and the absorbance value ean be said 1o

that hns been wsed sz 0 pefevence  for b prnrmrl:iﬂmil ['F‘.]f.
p— -
= - ———
.E E = _.—-"'T; e
O i
.-E E B e _'qj:."l':""""’ i'}"i_-'ql:r'-l.-
o r I
= | |'||‘_ _ﬂ_-E--
L ] il S0 L] L1

Calculated
Fig. 4: FhenylBuiazspe oalibration ourve

CRCR-2000, IGRT. AF Rightc Asesraad
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The: eorrelation cocMeient chiaimesd an this
sty Palfills the two =tanderd B values
ohimined which are equal i 0OT2H, Tt con be
ropcluded that the oquation  or |mu‘|¢l|i|1y:

v=. 00727+ 77,271 X1 — 134,934 Xy — 50,848
119,013 X5 — 82,

s B

X1 iz absorbance at wmwwelength 202, X2 is
pheorbance of  wovelength 205, X3 s
absorbance ot wovelongth 247, X1 is
ahsorbance  at  wavelength U85 X5 s
abzarhanee  at  wavelength 290 X6 1=
aborbamoe al wavelepn=th 296, and X7 1=
nbsarbanee ol wirvelength 342 The variables
of the squation proeduced can be said to be
m.tl:'l.iﬂ:';ml.

This can b seen from the povalue obipined
nameely Y =006, which mesns the ol
hypenthaziz is rmajected and the alimmnteve
hypoihesis 38 accepted. But there are 2
vaciables thal are nod signilicamt with a
valuo of P= 00K, which i2 o voriable wiih
nhaarbamee: wl wavelengih 285 and
abaarbanee at wavelength 34L

Principal Component Analysis

Peoceasing the firet data produsee o disgram
called n hiowarchical diagesm. A hicrarchical
diagram is a grouping of initial dafa by

e —
B e 3
-4

h e . 1$T s _ a8

produced mesels the oguirements Based on
Phee resulis obonined, the Tollowing i obioimned
phenylbulneone: concentraiion squation:

Xy — 22129, — 103 610XK;s —

aqquating datn from eech exisline doba rougp
[, Hierarchical dingrams are plso used o
perch  aveas of clustors which areo thon
epeated or wesd g dada for PC T and PO 2 or
Dim 1 and Dim 2 J21] PCA 15 an axis
plavback technigue in such a way thar PC 1
lies in mosxsmum varmton and PC 2 0=
located at plavback i the divection that gives
Uhe mest mashowm varialion S dhat the daia
aan e desoribed i bwo dimen=ions instead of
w menmber of narigin data Fag £

The  eesulle  obdained  feome the  data
normaliEation process.  in heerarchical
liagraims appear a grouping that looks nure
sivuciured  or  beatly  arrenged  on oesch
divided cluster [22] Dim 1 and Dim 2 or con
b called PC 1 and PC 2 can already be said
io represent somae of the data varanoee up o
0%, The Factor Mop diagram sosults 0 the
distribniion of sample groups that are more
clearly marked by the interrelation of each
sample inta the formed olusters [350,

Figi 5 Hisreroksesl [Mageam

[ =
el
I-;" L
m
Ve
T BT b
|
£
A - . ,
.:-\. & -|l..'" ","I -'I |
|
|
1

4 -j.ﬂ ]

1 -u "

ST IR L o ]

Fig. 7: Pestor mag olisgrum

CRCR-2000, IGRT. AF Rightc Asesraad
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The first clusicr thot is black s a group of
herhs thai do not contain drogs, Uluster ol
the twe groups of herhs montaining dregs
The second cluster is reprisend e i ped, The
third cluster 1mp|ur=.r-nl:m‘| N EreaT alen shows
medicinal -free horbs (Fie. 7 According to the
Bepublic  of Indonesia  Dresg and  Food
Buparvisory  Agoney Lew No, 23 of 1892
arficke 1 pavagraph 100 draditional medicines
are ingredicnta o lngredisnis in the form of
|.l|ﬂ:|!|I: materinls, animal moaterials, mimeral
malerialz, galenie preporstions or midioees
of these materials which teaditionally have
bwsem wnsied fowe dreatmaent bosed an experence

[24].

Howewer, this legal  releremos does  not
provide & full guarantes that all herbal
medicines on the market ame in accordanes
with the rules. Thia ks 6 e with the
findings of this study as evidenced by the
resul e of the maearch abtained. Kot all herhs
i the markel are fose of drogs, Based on the
resulis of the grouping  that  has  been
produced, from 30 market somples analveed
H tradidional dregs ween grouped in Lhe
gocond cluster. So that it can be m;oneloded
that the five market samples contain diogs
namely acetaminophen and phenylbutazone
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