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ABSTRACT

This study is aimed to examine citric acids as a potential chelating agent to decrease colloidal
impurities in patchouli oil to improve its quality. It covers colour, specific density, refractive index,
acid value, iron content, oleoresin oil content, and patchouli alcohol. Complete Randomized
Design with factorial design is used with two factors and repeated 3 times. Factors are (1) citric
acid concentration consists of 0.25%, 0.5%, 1.0% and 1.50% (w/v), (2) stirring time of 30, 60 and
90 minutes. Further, purified oil by citric acid was compared to purified oil by Ethylene Diamine
Tetra Acetate (EDTA). Findings show that the concentration of chelating agents and the time of
stirring have an effect on the quality of patchouli oil. The higher the chelating concentration and
the more the stirring time, the better the quality of purified patchouli oil in terms of colour, specific
density, refractive index, acid value, and iron content. Findings also show that citric acid has almost
the same performance as EDTA. The main components in patchouli oil (patchouli alcohol and
oleoresin oil) are not affected by treatment. Purified patchouli oil by using citric acid meets
Indonesian National Standard (SNI) requirements so citric acid is one of the potential chelating
agents.
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Introduction

Patchouli oil is extracted from the Pogostemon
patchouli plant or Pogostemon cablin Benth. It is one
of the priceless essential oil and until now there has
been no other type of essential or synthetic oil that
can replace patchouli oil as a fragrance binder

(perfume) [1]. Patchouli

Others, so that it can be used to make
compositions of a fragrance or perfumery
compound as a cosmetic
raw material [2]. Patchouli oil has fixative properties,
namely the ability of the oil to bind several other
odours/perfumes so that the composition forms a
unified odour. The smell of patchouli oil is pungent,

strong, long-lasting, and musty.

is usually not However, in recent vears, the price of patchouli

fractionated into its derivatives such as citronella oil,
vetiver, clove and others, because it has very
harmonious components and no one component is
very prominent and is the most difficult volatile
essential oil compared to other essential oils.

oil from local communities has fallen significantly
due to the poor quality of patchouli oil (high colloidal
impurities). The impurities cover dark brown colour,
high acid number, high iron content (ppm) and high
oleoresin oil content (%). The nature of patchouli oil
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is determined by its chemical compounds. These
components can be terpenes, alcohols, aldehydes,
acids, esters, ketones and others. In addition, these
components may contain saturated or unsaturated
bonds so that patchouli oil is easily oxidized,
hydrolyzed and polymerized [3].

Most local community farmers in developing
countries use metal iron distillers [[4], [5]]. Patchouli
oil turns dark in colour due to the influence of Fe;0;
which is a sensitizer to double bonds and the
compounds contained in the oil [6]. Due to the
influence of base and temperature, the resinification
reaction in essential oils is accelerated [7]. The
reaction between metal ions and acids in the oil will
form salts which will make the oil darker and more
concentrated. The decline in the quality of patchouli
oil can be prevented by using stainless steel distiller.
However, it is considered expensive by local
community farmers [8].

Patchouli oil purification can be done by vacuum
distillation and re-distillation [3], adsorption [9], and
using chelating agents [10]. The redistillation
purification method has the disadvantage of being
relatively expensive, long processing time and
charred-smelling oil [[11], [12]]. Purification of dark-
coloured patchouli oil by flocculation in principle is
to bind the metals contained in the oil by adding a
chelating agent to form a complex salt that
coagulates and settles. Furthermore, the precipitate
formed is separated from patchouli oil through
filtration. Chelating agents have been used such as
tartrate acid and Ethylene Diamine Tetraacetic acid
(EDTA). However, those chelating agents are quite
difficult and more expensive for local community
farmers. Meanwhile, citric acid has a chelating agent
effect, is organic, and has abundant availability [13].
Thus, this study aims to examine citric acids as a
potential chelating agent to decrease colloidal
impurities in patchouli oil to improve its quality.

Experimental part

Patchouli oil used in this study is patchouli oil
obtained from a local community farmer in West
Sumatera, Indonesia. The citric acid solution used
was a 65% concentration with the addition of 1%
ethanol 96%. Then, the amount of patchouli oil was
added with a solution of a chelating agent (65%) as
much as 0.25%, 0.5%, 1%, and 1.5% by weight of
patchouli oil and stirred with a rotation speed of 300
rom for 30 minutes, 1 hour, and 1.5 hours. CaO 1%
of oil is poured into the solution and stirred again for
2 hours with a rotation speed of 500 rpm. The
mixture is allowed to stand overnight until a layer of

patchouli oil is formed at the top and a precipitate at
the bottom which will then be separated by
filtration. The treatment which is a combination of
the level of concentration of each chelating agent
and the time of stirring is planned in a completely
random factorial with 3 repetitions. The purified oil
is examined based on Indonesian National Standard
(SNI 06-2385-2006). Qil clarity is in Transmittance
percentage (%T).

Results and Discussion

Preliminary analysis is carried out to determine
the physicochemical properties of patchouli oil
before purifying. It is compared with
physicochemical properties after purifying and
standard SNI 06-2385-2006. Table 1 describes the
physicochemical characteristics of patchouli oil
before purification.

Table 1 - Physicochemical characteristics of patchouli oil
before purification

Standard based
Characteristics on SNI 06-2385- value
2006

Color

- Visual Yellowish to Dark brown

- Transmisi, % dark brown 2.8+0.13
Specific density 0.943-0.983 0.98810.15
(25°C)
refractive index 1.504-1.514 1.512+0.12
(ND*)
Acid value Max. 5.0 8.04+1.86
Iron content, Fe - 328.04+ .98
(ppm)
Patchouli alcohol Min.30 28.54%
(%)

Table 1 shows the physicochemical

characteristics of patchouli oil based on standard,
before and after purifying. Based on the results of
the preliminary analysis of both the physical and
chemical characteristics of patchouli oil from local
community farmers, some characteristics such as
specific density, acid value, oleoresin oil content,
and patchouli alcohol do not meet standard SNI 06-
2385-2006. Patchouli oil is one of the important
characteristics that are below standard.

The dark colour of the oil causes the level the
clarity of the oil to be very low, and this is due to its
high iron content [[13], [14]] argues that
contamination by iron occurs during the distillation
process which uses a metal iron distiller. Iron ions
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can stimulate oxidation reactions in conjugated
double bonds found in patchouli alcohol compounds
in patchouli oil to produce colour-forming
chromophore compounds from groups >C=C< or
>C=C [15]. Patchouli alcohol compound is the main
component in patchouli oil. Dark colours cause low
clarity. Colour is a parameter that is easily visible,
therefore greatly affecting consumer acceptance
and can reduce quality [[16], [17]].

In the purification process, the effect of
concentration (EDTA, and citric acid) on the
patchouli oil clarity is presented in Figure 1.
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Figure 1 — Effect of concentration on the oil clarity

Findings showed that chelating agent
concentration has a significant effect on oil clarity.
The oil clarity could be 88.52%T by using 1% citric
acid and 88.61%T by using 1.5% citric acid as a
chelating agent. The significant oil clarity is
increased from a concentration of 0.5% to 1% citric
acid (w/v). Meanwhile if using EDTA as a chelating
agent, the oil clarity could be 88.67%T by using 1%
and 88.82%T by using 1.5% of concentrations. The
significant oil clarity is also increased from a
concentration of 0.5% to 1% EDTA (w/v). Citric acid
has nearly the performance as EDTA in
concentrations of 1% and 1.5%.

Fe content in patchouli oil is the cause of the
dark colour and low quality of the oil. Thus, the
effect of the chelating agent, concentration, and
time of stirring on Fe content is presented in Table
2.

Findings showed that the interaction of
concentration and stirring time has a significant
effect on Fe content. The higher concentrations and
the longer the stirring time, the less Fe content. The
least Fe content is by using a 1.5% chelating agent

during 90 minutes time of stirring. However, the
result of the 1% chelating agent during 60 minutes is
not different significantly when compared to 1.5%
chelating agent during 90 minutes.

Citric acid has 3 pairs of free electrons
meanwhile EDTA has 6 pairs of free electrons form
C=0 and N atoms. Thus, EDTA has better
performance. However, citric acid has almost similar
performance to EDTA. The further result before and
after purification is presented in Table 3.

Table 2 — Interaction between the chelating agent,
concentration, time of stirring and Fe content

Chelating | °"°" | stirringtime | ' comten

agent tration (minutes) (ppm)
(%)

EDTA 0.25 30 19.65

60 17.28

90 15.34

0.50 30 18.35

60 14.13

90 13.04

1 30 14.05

60 13.04

90 10.34

1.5 30 11.57

60 9.05

90 8.87

Citric acid 0.25 30 19.85

60 18.08

90 16.24

0.50 30 18.05

60 13.83

90 13.04

1 30 15.05

60 12.54

90 11.04

15 30 11.92

60 9.25

90 9.30

Table 3 showed that after purifying, specific
density (25°C), refractive index (ND%), acid value,
iron content (ppm), oleoresin oil content, and
patchouli alcohol meet the standard. Citric acid as
chelating agent has three carboxyl functional group
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(-COOH) by setting its concentration and strirring
time, H atoms occured deprotonation [18]. lon H*
replaces Fe?*. Thus, it could decrease Fe content and
increase clarity of patchouli oil [19].

Patchouli oil from local community farmers is
dark brown due to it contains colloidal Fe. The
addition of citric acid as a chelating agent reacts with
Fe metal to form chelate complex ions [20].

Table 3 - Physicochemical characteristics of patchouli oil
before and after purification by using citric acid as a
chelating agent

Standard After
Characterist | based on Before purification
ics SNI 06- purification

2385-2006
Color
Visual Yellowish | Dark brown | Light yellow
Transmision, to dark 2.8+0.13 57.310.16
% brown
Specific 0.943- 0.988+0.15 | 0.96310.26
density 0.983
(25°C)
refractive 1.504- 1.512+0.12 1.509+0.31
index (ND?°) 1.514
Acid value Max. 5.0 8.0411.86 0.12+1.63
Iron - 328.04+ .98 9.314.12
content, Fe
(ppm)
Patchouli Min.30 28.54% 34.84%
alcohol (%)

A chelating agent forms a complex salt that binds to
the iron occurred in the oil. The chelating agent in
forming the complex salt lumps is supported by
calcium oxide which also neutralizes the acidity in
the oil [21]. The decrease in Fe content significantly
from 328.04+3.98 ppm to 9.3#4.12 cause a
significant change in the colour of the oil. Patchouli
oil changes colour to clear yellow and is the
preferred colour in the market.

Conclusion

Purification of patchouli oil by using citric acid as
a chelating agent can significantly improve the
quality of the oil value. Its performance is almost
similar to EDTA in certain conditions. This refining
can improve the characteristics of the oil from the
aspect of colour, patchouli alcohol, acid number,
iron content (ppm) and oleoresin oil content (%).
Citric acid can reduce iron content by much as
97.16%. Therefore, citric acid has promising
potential to be used in patchouli oil refining for local
community farmers.
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TYAIH

Byn 3epTrey nayyau malibiHAafbl KOANOWMATHI KOCnanapApl asalTy apKplibl OHbIH CanacblH
JKaAKCapPTy YWiH JAMMOH KbIWKbINAAPbIH NOTEHUMANAbl XenatusaTop peTiHae naiganaHygpl
3epTTeyre 6afbiTTanfaH. 3epTreynep TYyCTi, MEHWIKTi TbIFbI3AbIKTbl, CbIHY KOPCEeTKIliH,
KbILWKbINABIK M3HIH, TEMIp KypamblH, 0/1€0pe3vH MaiblHbIH, Ma3MYHbIH }K3He Nayyau CnupTiH
KamTuapl. PakTOp/bIK AM3aMHMEH TONMbIK paHAOMM3aUMANaHfFaH AuM3aiH eki dakTopmeH
napanaHbinagpl aHe 3 peT KaWTanaHagpl. ®daktopnap (1) /AMMOH  KbIWKbINbIHBIH,
KoHueHTpaumscel 0,25%, 0,5%, 1,0% »aHe 1,50% (canm/kenem) Typaabl, (2) apanactbipy yakpITbl
30, 60 »kaHe 90 MUHYT. OfaH api IMMOH KbILWKbIJIbIMEH Ta3apTblFaH Mai 3TUNEHAMAMUH TeTpa
aueTatbl (EDTA) apKbl/ibl Ta3apTbiiFaH MaiMeH CanbICTbipblaAbl. HaTUMKenep navynn malibiHblH,
canacblHa XenaTTaHAbIPYLbl 3aTTapAblH KOHLLEHTPALMACHI MEH apanacTbIpy YaKbITbl 9cep eTeTiHiH
KepceTesi. XenatnsaTopApblH, KOHLEHTPaLMACHI HeFyp/ibiM Kofapbl 6onca kaHe apanactbipy
YaKbITbl HEFyp/bIM Ken 60/ca, Ta3apTbliFaH Navyyu MaliblHbIH, TYCi, MEHLUIKT Tbifbl3AbIfbl, CbIHY
KePCETKiLli, KbILLKbIIAbIK MIHI }KaHE TeMip meLwepi 6olbIHLLIA canackl COFYP/bIM ¥KaKcbl 6onagpl.
HaTukenep coHbIMEH KaTap IMMOH KbiwKblibl EDTA-mMeH bipaeii cunattamanapfa ue ekeHiH
KepceTTii. Mayynn maibiHAAFbI HETi3r KOMMNOHEHTTEP (NayYyau CNMPTI }KaHe ONeopesvH Malibl)
e3repmeinsi. IMMOH KbILWKbINbIH KONAAHY apKblibl Ta3apTblafaH Navyaun mavibl UHAOHE3NA YATTbIK
CTaHAapTbiHbIH, (SNI) TananTapbiHa caliKec Kenegi, COHAbIKTaH JIMMOH KbiILKbIIbl NOTEHLMANAbI
XenaT areHTTepiHiH 6ipi 601bIN Tabblnagpl.
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AHHOTALMUA

3T0 MccnefoBaHME HaMpaBAEHO Ha M3yYeHUe WUCMONb30BAHUA IMMOHHOM KUCNOTbl B KayecTse
NOTEHLMANbHOTO XenaTUpYIoLLero areHTa AnA yAydylleHUA KayecTBa Macna nayyiu 3a cyer
YMEHbLUEHWA KONNYECTBA KOIOUAHbIX Npumeceit. MccnenoBaHWA BKAKOYAIOT LBET, yAe/bHbIN
BEC, MOKasaTe/lb MNPENOMIEHUA, KUCNOTHOE UMCNO0, COLEPMKAHME Kenes3a, CoAep)KaHue
0/1e0pe3MHOBOr0 Macaa W CnMpT navyau. NMoNHOCTbIO PaHAOMMU3NPOBAHHBIN NAaH C GaKTOPHbIM
NNaHOM MCNonb3yeTca C AByMA ¢dakTopamu U nostopsetca 3 pasa. daktopbl BkAtoyatoT (1)
KOHLEHTPaUMIO IMMOHHOM Kucnotbl 0,25%, 0,5%, 1,0% u 1,50% (Bec/obbem), (2) spemsa
nepemewwmsanua 30, 60 1 90 MUHYT. Kpome Toro, macnio, papuHMpPOBaHHOE IMMOHHOM KUC/IOTOM,
CpaBHMUBaNM C MacioM, padMHUPOBAHHBIM 3TUNEHANAMUHTETPaaueTaTom (I4TA). PesynbTathl
MOKa3bIBaOT, YTO Ha KayecTBO Macna Mayy/iu BAUAET KOHLEHTPALMA XenaTUpYoLWMX areHToB 1
BpeMA CMelUMBaHMUA. Yem Bbllle KOHLEHTpaUMA xenatopa U AoAblue BPpeMA CMELUMBAHUA, TeM
Nlyylle KayecTBO padUHMPOBAHHOrO Macia NayvynuM C TOYKWM 3pEeHUn LBeTa, YAeNbHOro Beca,
NnoKasaTena NPenoMNEHUs, KMCAOTHOTO YUCNA W COAEpXKaHWA »Kenesa. PesynbTaTbl TaKxkKe
noKasann, YTO JIMMOHHAA KUCNOTa MMeeT Te e XapakTepuctuku, yto m 3ATA. OcHOBHble
KOMMOHEHTbI Mac/ia Nadyau (CMMpPT Nayvyim U Macio 01eopes3nHa) He U3MeHuMCb. Macno nadynu,
paduHMpPOBaHHOE C WCNO/Ib30BaHWEM JIMMOHHOW KWUC/IOTbl, COOTBETCTBYeT TpeboBaHMAM
HaumoHanbHoro ctaHgapta MHaoHesun (SNI), NoaToMy IMMOHHAA KUCAOTa ABNAETCA OAHUM U3
NOTEHLMANbHbIX XeNaTUPYIOLWNX areHToB.
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Kniouesble cnoea: npouecc OYUCTKY, 3¢MPHOE macno, Xel'laTMpyIOUJ,Mﬁ areHT, mMmac/n0 nadvynam,
coaepraHue XKenesa.
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