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Beverage industry produces a large and diverse range of soft drinks, beverages containing
flavorings and/or fruit juices (sodas and fruit juices), of which the quality and safety must
be monitored to protect and satisfy customers. From the raw ingredients to the final
product, quality control is needed to ensure product safety, quality, labelling, regulatory
compliance and consistency. The development of analytical techniques for simultaneous
analysis of different compounds essential to control the product quality, as an alternative
to several independent traditional reference methods, is of major importance. Therefore,
the present work reports the application of size exclusion chromatography (SEC), which
allows carrying out analysis free of organic solvents, using two detectors coupled in series
- Ultraviolet (UV) and Refractive Index (RI) - for the simultaneous analysis of acidifiers
(citric, tartaric, lactic, acetic, malic and ascorbic acids, by UV), and sweeteners (sucrose,
glucose and fructose by Rl), in commercial non-alcoholic beverages with different levels of
added fruit juice. Ascorbic acid is used as a stabilizer in the soft drinks, improving the
beverage shelf-life stability due to its antioxidant properties.

The results showed that the simultaneous calibrations for acid compounds (UV) and for
glucose (RI) were straight-forward. On the other hand, for sucrose and fructose
simultaneous analysis, the calibrations (RI) were more complex since the predictive
models established had to take into account malic and tartaric acids interferences,
regardless the good resolution between the peaks of sucrose and fructose.

Finally, the results for sample analysis showed that all the sugars evaluated were present
in the juice drinks as well as the citric, tartaric, malic and ascorbic acids. In all samples,
lactic and acetic acids were not detected.




Analysis of acids and sugars in fru

it-based drinks by SEC-UV-RI

Cedric Sequeira®”, Luis G. Diass, Jdorge Sa Moraiss, Ana C.A. Velosod, Adélfio A.5.C. Machado®, Antfdnio M, Paresst*

ACIMO - Escola Superior Agrana, Instituto Poltécnico de Bragenca, Portugal, "0EQE - inetiute Superior de Engenhera de Coimbra, Coimbra, Portugal, 88 - Centre of Bidogica Enginesnng,
Uriversiy of Minho, Braga, Portugal. "LACLAPAI - Facukdade de Ciéncies, Universdade do Porto, Porugal, "LERE - Laboratony of Saparation and Fesction Engineenng - Associate Laboratony

LSRE/LCM, ESA-IPE, Porugal

*peresfiipb.pt; cedrlc.b.sithotmed.com

Introduction

Froam the raw ingredients o the final proouct, beverage industny nesds 1o ensune:
+  product ealety;
+ oy

labaling:

requiatory cormpliance;

CONSEIENCY.
Mew green analytical methodologies Tor gmultaneous analvale of dierent compounds
are essantis 1o control the beverages qualty, as an afemative to several ndependent
traditioral referance rmathods.

Samples

Commercial non-alocholc beseragen with different evels of sdded Tt juics:
= Inut drinks with acidition of Tnat juice above 30%;

= ruit drinks with sdded fnit ulce bebween 14% and 30%:

+ gasilied juices with a percentage of fruil juice babwean 6% and 105,

= e bea drnks with addition of &8 than 4% of frul juce.

Acidifiers compounds in samples wars analyged dinscly.

Sugers compounds in samples were enaleed stter diltion (1: 103

Objectives

To apply size excusion chromatography (SEC) with two detectons coupled in series -
WUitravictet (LW and Refractive ndex (\) - for the simullaneous enakeis of:

Acaifiers compounds: Sweetensrs compounds:

- ciirie acid - BUCIoER

- tertaric ackd - inicloes

- ascortic scid - glucoge

- mabe acid

- et acid

s HPLC equipment

aran Prostar 220 Pump

‘aran DOSD LW (braviclet detector]
varan Ri-4 irefractive ndex detacton)

Fheodyre 7725 manual ingctor with Loop of 20 gL
Eoftware star chromatography workatation, wersion 6.4
Jones TERT chiomatography column owen

COLLIMN
Supslcogel C-610H de 30cm x 7 Smen DI

T i HPLC conditions

-
a

11 5 A- Wi acid

RE‘SU”S Rl e Colurmn temperature: 30°0

SEC-LV allowed to analyss dirctly =¥ B Apebe pokd Ekent compoaition: 1% of phogphornic acd aquecus scution
all the acidfiers in samplas o 1 Ehent akition:  socratc

b ¢} Flus: 0.5 mldmin
L AUS A an Elient temperature: 4000
b H w - m = o

Reinmiicn tima, min

SEC-RI allowed 1o analysa directly anly the sucross in sampbas,

Owerlapging peaks (SEC-RI):
Glucose + tartaric acid

Fructosa + malic acid
All calibrations: R=0.9997

Glucose analysis

- Simple calibration: ghucose without tatanc ackd - hbultiple calibration: glucose with tartasic acid
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Fructose analysis
- Simple calibration: fructose without malic acid - Multipla calinration: fructose with makc acd
Peak Area = L94Ex10% % [Fructose] — 270x10% Peak Area = 1943 10% % [Fructase] + 149104
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Fastaniaon e, min

#* [Tartaric acid] + 1.51x10°

Conclusions

Quantification of glucoss of fuctose was 8 comples tsk

iovarapped peaks with acis):

= addihe sgnals frorm tartan: or malic acid presence
were oblaned,

= preciciive models established must take into account
tartarkc or maic acd nterferance.

= The three sugars evaliated were pragant in &l the juce
drinks;

® [Malic acid] — 6.6 100 =¥ Citric:, tartaric, malc and ascofic acids were presan n
benveragas.

¥ Lachc and ecetic acis weare not detected.

= Mo atatistical diferences wene obearved for siope
valies cbiained for gluooes o iuctoss bebwesn smple
and mulipk calibration modeks (pes0.32).
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