Application Note AN-T-225

Analysis of caffeine, pH, and

acidity in coffee

Fully automated determination including filtering, reagent
addition, and sample pipetting using OMNIS

With the ever-increasing consumption of coffee
due to the availability of small home espresso
machines, shelf life and consistency of flavor are
becoming more important for brand quality in a
competitive market.

Many of the key factors that influence coffee
taste correlate with chemical properties that can
be measured. These include pH, titratable
acidity, refractive index, and caffeine.
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Historically, many of these analyses have
included long, manual sample preparation
processes using the time-consuming, liquid
chromatography (LC) technique.

This Application Note looks at a faster, simpler,
alternative method for analysis of key quality
parameters in coffee using a single titration
platform: OMNIS.
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PH AND TITRATABLE ACIDITY

Coffee is primarily acidic, with most roast
extracts displaying a pH of approximately five.
When coffee is too acidic, it can taste sour and
be harsh on the palette. When shifting to the
alkaline end of the pH scale, the flavor then
becomes bland and lifeless.

Different coffee beans require different amounts
of roasting, depending on the bean origin and
the level of acidity, to achieve the consistent
flavor expected from the brand line. By

analyzing the pH and acidity of coffee brewed
under consistent conditions, it is possible to
judge the final flavor of a roast. This is most
beneficial to roasters of large volumes of coffee
beans, or to those who supply products with
expected flavor profiles (e.g. instant coffee
pods).

The analysis of pH and acidity in brewed coffee is
quite simple and very similar to the procedure
used for juices and soft drinks.

Table 1. Results of quality parameters in various coffee brews measured with OMNIS.

Analyte Sample 1 Sample 2

pH 5.37 6.41

Acidity (mg/15g) * 7.1

Caffeine (mg/15 g) * 120 87
CAFFEINE

Unlike the simple sample preparation required
for titratable acidity analysis, the analysis of
caffeine in brewed coffee is a more intensive
process that relies upon several manual
preparation steps. Requiring reagent addition
(iodine and sulfuric acid), filtration, and accurate
sample volume transfer in specifically timed

www.metrohm.com

steps to provide consistent results, the
conventional analysis is very time consuming
when performed manually.

The flexibility of OMNIS allows for the
automation of these steps, eliminating the
variability introduced by manual liquid handling
and manual timing.
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Figure 1. OMNIS Robot S with Discover and parallel analysis.

OMNIS automates the entire analysis process - Automatic inline filtration
with: - Highly accurate dosing of sample to
- Discover Capping system which keeps titration vessel
samples covered until the time of analysis - Automatic start of titration
- Highly accurate dosing of iodine and acid - Automatic cleaning of titration vessel and
- Consistent stirring time for reaction sample path
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Figure 2. Figure 2. Example titration curve for caffeine analysis with OMNIS.

CONCLUSION

Metrohm’s OMNIS titration platform provides
the perfect blend of automation and intelligence
for the analysis of coffee. Instead of time-
consuming manual sample preparation and long
analysis times with several different instruments,

Internal reference: AW Tl AU-001-072020

CONTACT

Metrohm Taiwan Ltd.
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key coffee quality parameters can be measured
accurately and reliably on a single system.

With OMNIS, you can enjoy your coffee without
worrying about your analysis.
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www.metrohm.com

info@metrohm.com.tw
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CONFIGURATION

OMNIS Professional Titrator

SUFT R, R EBALIH T OMNIS Titrator, B F#1T
BRoMEFLBE(R—/I). BHFFEA 35S OMNIS
Liquid Adapter &R L BHF RMKREME—HL
2, ALERNERRNITEERTTEHEEREX
FAEZTENT BR—afiiyl. SERTEREMEE
IR FATEER “Professional "ThEEIF RIIIE

B T E AN A W L8 42 )

i
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—— . - AU EAE N A SHBR R B IMEER RS N E

ERRRNIRAR IR
- B LAY REE A H 2R A0/ SE Hi HE 2R
- JIREREARNITEE S, 100 20350 mL
- XH 3S A8 OMNIS Liquid Adapter:&24t
BS54 BaEm AR KRBT

W E AN RA%IR:

- B SIRERE: “Basic” ThEEIFRIIE

- REMEY SHE(E—/E):“Advanced” Th
BEVFRIIE

- REFE Y SEE (R —/7), 81 5 BFITE
7E:“Professional” ThEEIF AT

OMNIS Sample Robot S Pick and Place

OMNIS Sample Robot S BB —"#F5&) " RIEHR (2
IBIE)F— Pick&Place &R LUKk K E M, pT B33
AZHMBEE,. KAGEERMEREVE JHT
321120 mL MEERE, IRREAGHERE S
LR E BRI RN RN NIE1T,

ZAGEIREREY BREAIIREHENRUKRS
PI—A Pick&Place &R HILEBEF(E, MRFE
BZTIT/ER, ML Sample Robot # @A L Mg
B OMNIS Sample Robot, FHEb B EC M an i
M RTEZ A Pick&Place R EFH4TAME 15+
B EY KPS,
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https://www.metrohm.com/products/2/1001/210010310.html
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dUnitrode Pt1000

#HFA. HE pH BIRATFERAE Pt1000 BEZRK
2589 OMNIS, E%3iERF:

-ERE. KSR HT pH-NEAEE

- RERAR

- KEYEUE

& E EE PRI 5 AR,

SEEBER:c(KCl) = 3 mol/L EEERERT.
BRFET>80 C HEONERS LB Idrolyt, i#
F1£ Idrolyt A,

dTrodes AIT£ OMNIS Titratoren L{EH,

dPt Titrode
T pH IKIEAERY OMNIS B# A E XA Bk A
ES LB,
ZREIFBIRER T pH EIEENENEREE, BN

- S5k
- BERRTA
- fhER

- BEREBEE

1Z B E AT,
dTrodes 7] OMNIS Titratoren E{EF,
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