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ABSTRACT

The current study aims to establish the stability studies of green coffee
extract during storage for three years. The stability of chemical constitu-
entsin green coffee extract like Total Chlorogenic acids and Caffeinewere
studied at room temperature for three years. In this study, we have also
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studied the loss on drying pattern (LOD) of green coffee extract for three
years. Results indicated that there are no major changesin chemical con-
gtituents after three years stability studies at room temperature.
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INTRODUCTION

Coffee is one of the world’s most popular
beverages. It isalso the most important consumed
and traded food commodity worldwide and ranks
second, after crudeoil, anong al commodities.

Most coffee beverage consumed around theworld
isproduced from the species Coffeaarabica (Arabica)
and Coffeacanephora (Robusta). Theformer oneis
considered to be superior duetoits sensory properties
and, therefore, getshigher pricesintheinternational
market. Coffee extracts have extremely strong
antioxidant propertiesagaingt lipid oxidation, higher than
many other food products or common antioxidants?
For severd years, the antioxidant effect of coffee, mainly
roasted, was the subject of numerous studies on
extending the shelf life of food products, in particular
those contai ning significant anounts of fat, susceptible
to oxidative damage>®

Chlorogenic acid™ isanaturally occurring phenolic
compound foundinall higher plants. Thiscomponent,
being the ester of caffeic acid with quinic acid, isan

important biosynthetic intermediate and plays an
important roleintheplant’s response to stress. Potential
uses of chlorogenic acid are suggested in
pharmaceuticals, foodstuffs, feed additives, and
cosmeticsdueto itsrecently discovered biomedical
activity. Thisfinding caused new interest in chlorogenic
acid properties, itsisomers, and itsnatural occurrence.
It has been found that as many as nine compounds
(chlorogenic acid derivativesand itsreaction product
with water). These chlorogenic extracted from green
coffee beans have extremely strong antioxidant
propertiesagaing lipid oxidation, higher thanmany other
food productsor common antioxidants®9 Thisapplies
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to both roasted and green coffee; however, thelatter
contains even ten times higher concentration of
polyphenols.

Till datethereare no reportson stability of Green
Coffeeextract at room temperaturefor threeyears. In
the present study the major and minor chemical
constituentshave beeninvestigated and established the
stability dataof threeyears.

Earlier, there are several reportson green coffee
like Stability of hydroxycinnamic acidsand caffeind?
from green coffee extractsafter heatinginfood model
systems Themechani smsof thesetransformationsand
their significancefor the human diet remain largely
unknown.

Themain objectiveof the present Sudy wasto assess
whether degradation of Green coffee extract chemical
constituents especially the Chlorogenic acid (1) and
Caffeine (2) during storage for three years at room
temperature.

EXPERIMENTAL

M aterialsand methods

Solventsand organic modifiersused inthe HPLC
mobile phaseswereAcetonitrile HPLC grade purchased
from SSIGMAALDRICH and Formic acidAR Grade
(assay > 98%) purchased from RANKEM. TheHPLC
grade water used in analysis was purchased from
RANKEM. Thereference standards Chlorogenic acid
standard > 95% and Caffeine Standard > 99% were
purchased from SIGMAALDRICH.

I nstruments
We have used two HPL C systemsfor our research
work; conventional binary pump HPLC system 1525
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made by Waters equipped with an UV-VIS detector
2489, and a shimadzhu HPLC system (model: LC-
2010CHT) equipped with an UV-VIS detector and an
autoinjection witha20 ul loop, cons sted of acomputer
controlled system with VP 3.20 software, Analytical
Balance. Make Essay modd #GR202.(5 digit balance
and having resolution 0.01mg.)

HPLCAnalysis
Chromatogr aphicconditions

The chromatographic separation wasperformed on
aC18(0ODS-3, 250mm x 4.6mm,5u) reversed-phase
column. Column temperature 25+ 2°C, Wave length of
detection 330 nmfor total chlorogenic acidsand 275
for caffeine, Injectionvolume 20 pul, Run Time 35 min.

Mobile phase

A:0.1%FormicAcidin25%Acetonitrile, B: 0.1
% FormicAcidin 10 % Acetonitrile.

Gradient flow program

Theflow-rate of themobile phasewas 1.5 ml/min.
Thegradient dationsof 100% mobilephaseB a initid.
During thefirst 20 min mobile phase B decreased from
100% to 0%, isocratic flow of mobile phaseA for next
10min, gradient flow program mobile phaseB increased
from 0% to 100% for 2 min, and finally 100% mobile
phase B for 3 min beforethenext injection.

Peak areaswereintegrated and fina concentrations
were cal culated in compari son with aknown standard

response.

Determination of Total Chlorogenicacids, 5-CQA
and caffeineby HPLC

(@) Preparation of mobilephase-A

Mix wel 750ml of Doubledistilled water and 0.75
ml of formic acid (assay > 98%), add 250ml of HPLC
gradeA cetonitrileand mixed well. Filter through 0.45u
membranefilter paper and degassed by sonication OR
required quantity hasto be prepared by sameratio.
(b) Preparation of mobilephase-B

Mix well 900ml of doubledistilledwater and 0.9ml
of formic acid (assay > 98%), add 100ml of HPLC
gradeAcetonitrileand mix well. Filter through 0.45u
membranefilter and degassed by sonication OR required
guantity hasto be prepared by sameratio.
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(c) Preparation of diluent
HPLC Gradewater.
(d) Sandard solution preparation-1

Weigh accurately 0.025 to 0.03g of Total
chlorogenic acid working standard and transfer into
50ml volumetric flask dissolvedin 35 ml of diluent and
sonicatefor 2-3min. Diluteup to mark with diluent.
(e) Sandard solution prepar ation-2

Weigh accurately 0.01 to 0.025g of 5-CQA
Reference standard and transfer into 50ml volumetric
flask dissolvedin 35 ml of diluent and sonicatefor 2-3
min. Diluteupto mark with diluent.

(f) Sandard solution preparation-3

Weigh accurately about 0.01 g of Caffeineworking
gandard andtransfer into 50 ml volumetricflask dissolve
in 35 ml of diluent and sonicatefor 2-3 min. Diluteup
to mark with diluent.

(j) Test solution preparation

Weigh accurately about 0.02 t0 0.04 g of sample
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andtransfer into 50 ml volumetricflask dissolvedin 35
ml of diluent and sonicatefor 2-3min. Diluteup to mark
withdiluent. If thetest solutionishazy filter thesolution
through 0.45p nylon syringe filter.

(k) Quantification of areasfor standar dization

The quantification of catechinsand caffeinewere
performed by quantifying the areas of standardization,
where [Sample] g.mL-1 = Area
standard x [default g. mL—1]/sample area. The results
obtainedin g.mL—1 were expressed in%.

RESULTSAND DISCUSSION

We followed the standard GMP protocol for
stability studies of green coffee extract and tested
samplesat regular intervalslikeinitial, 3rd, 6th, 9th,
12th, 18th, 24th and 36th months. The storage
conditions are as per GMP norms and both samples
were in dark place at room temperature. We have
analyzed both batches GCCA-60-1201001 and GCE-

TABLE 1: Sability data of Batch No:GCCA-60-1201001

o 6th 18th 24th 36th
S.No Parameters Initial 3rd Month 9th 12th Month Month Month
1  Lossondrying at 105°C 350% 3.60% 3.80% 3.90% 3.80% 4.00% 4.10% 4.30%
2 L‘;ff'ccmomge”'c acids By 61.50% 62.10% 61.80% 61.60% 62.00% 61.50% 60.60% 60.80%
3  Caffeineby HPLC 1.80% 1.90% 1.80% 1.80% 1.90% 1.90% 190% 1.80%
TABLE 2: Sability dataof Batch No: GCE-12-A060
. 6" 18" 24" 36"
S.No Parameters Initial 3rd Month 9th 12th Month Month Month
[0) 0, 0, 0, 0, 0, 0, 0,
1 Lossondrying a 105°C 24%  26% 25% 26% 27% 29%  30% 32%
5 Total chlorogenic acids By 70.7% 704% 70.1% 70.1% 69.5% 68.9% 69.6% 70.1%
HPLC
15% 14%  15% 16% 15% 17% 14%  14%

3 Caffeine by HPLC
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Figurel: HPLC Chromatgram GCCA-1201001(I nitial)
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Figure2: HPL C Chromatgram GCE-1A060 (I nitial)
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Figure3: HPL C Chromatgram GCCA-1201001(36" M onth)
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Figure4 : HPLC Chromatgram GCE-1A060 (36" M onth)

12-A060for lossondrying (LOD), Tota Chlorogenic
Acid, Caffeine content.

Our internal description of green coffeeextractis
yellowish brown to pale brown col ored powder. The
both sampleswere complieswith thedescriptionand it
wasvery much complieswith our customer specification.
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However, our experimenta analysisproved that there
was dight color changein both thesamples. Thecolor
change in both samples may be due to oxidation of
Chemica condtituentspresent inthegreen coffeeextract.
Inboth batches (GCCA-1201001and GCE-1A060),
the number peaks remain same after three yearsand
thereareno other extrapeakswereobserved after three
yearsstability studies. It isvery clear from our studies
that themain chemica condituentsof green coffesextract
wereremained stable at room temperature.

We have conducted thelosson drying test (LOD)
at 105°C and value was increased in both batches.
Thereisnomgor differencein the percentage of total
chlorogenic acid and caffeine.

CONCLUSION

To our knowledge, thisisthefirst report on green
coffeeextract stability studiesfor long term storagefor
threeyearsat room temperature. Theseresultsarethe
beginning stepfor al interesting researchersto do many
stientificstudieson Yemeni coffeewhichisnationd crops
inYemen.
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