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P85. Analysis of acids and sugars in fruit-based drinks by SEC­
UV-RI 

Cedric Sequeira0·*, Lufs G. Diasa, forge Sa Moraisa, Ana C.A. Velosob,c, AdtHio A.S.C. 
Machadod··, Ant6nio M. Peresa,e,* 

•CI MO- Escola Superior Agn;\ria, lnst ituto Politecnico de Bragan~a. Portugal, bOEQB- lnstituto Superior de 
Engenharia de Coimbra, Coimbra, Portugal, <I BB- Centre of Biological Engineering, University of Minho, 

Braga, Portugal, dLAQUIPAI - Faculdade de Ciencias, Universidade do Porto, Portugal, •LSRE- Laboratory of 
Separation a nd Rea ction Engineer ing- Associate Laboratory LSRE/LCM, ESA-IPB, Portugal 

*peres@ipb.pt; ccdric.b.s@hotmail.com 

Beverage industry produces a large and diverse range of soft drinks, beverages containing 
flavorings and/or fruit juices (sodas and fru it juices), of which t he quality and safety must 
be monitored to protect and satisfy customers. From the raw ingredients to t he f ina l 
product, quality control is needed to ensure product safety, quality, labelling, regu latory 
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 applicat ion of size exclusion chromatography (SEC), which 
al lows carrying out analysis free of organic solvents, using two detectors coupled in series 
- Ultraviolet (UV) and Refractive Index (RI) - for t he simultaneous analysis of acidif iers 
(citric, tartaric, lactic, acetic, malic and ascorbic acids, by UV), and sweeteners (sucrose, 
glucose and fructose by RI), in commercial non-a lcoholic beverages with different levels of 
added fruit j uice. Ascorbic acid is used as a stabilizer in the soft drinks, improving t he 
beverage shelf-life stabi lity due to its antioxidant propert ies. 
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 t he peaks of sucrose and fructose. 
Finally, the results for sample analysis showed that all the sugars evaluated were present 
in t he juice drinks as well as the citric, ta rtaric, malic and ascorbic acids. In all samples, 
lactic and acetic acids were not detected. 
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Introduction Objectives 
From the ('('ffllngmc::henls to the nnar pi"OCilCl, be\'erage lnduslf'Y needs lo enSUte: 

prodi.Ct salety: 
To appl)' siZe exeliSion chromat~ {SEC) "ilh two d!lt:ectors cOI.flled h ser~&s • 
UtraVIOie! (I.JI/,I and Aetrac:tl\<e hdex ~) • 10r the Simu1!Meous ~s 01: 

""""y: 
labehlg; 
.-egulatoty ~lanO&: 
conset~r~cy. 

New green ana~<flcal mectn:folo!1es lOt SimJI!anoous an~Sis ol d lllerenl cornpoi.ll'ds 
are essential to controllhe be\•erages qual.ly: as an anernatfve to se\«81 f'ldependent 
Uad'rtlonal mterence mettn:rs. 

Samples 
CommerCial non-aJOOhoic ~ wl!h ditterel'l'! levels 01 ackJed htit ).lloe: 

htit dMkS wlh addt.on Of ln.it j!Joe aboVe 30%: 
ltUt dri'lkS wlh added lru1t J,~lee between 14% and 30%: 
gasilledJ,~ICes w l!h a petOeOtage ol lrult J,~lee betv~ 6% and 10%; 

iCe tea d(IOkS "ithadditloo or le!ls lhan 4% 01tnll1 juiCe. 
Acid!ieta compounds In samples were analysed ditec:lty. 

Sog:n OOI'I'fXlUOd!lln samples were ana)j'Sled aflet d illtloo (1: I ot. 

Results 
SEC·UV albm:d to analyse directfy 

aJ lhe acdllers ,... S9fll)les 

:; LN analysis 

• cl!f'IC add 
• tat&'k-.9LXJ 

• aSCOrbic acid 
·malic add 

·lactc acid 
· aoet.c acid 

I·Otoc;o:_, 
2·Tiir~llo!ol 
!l·t.\'l.eiKitl 
4. J\foOOft)itab:j 

s.l.aait aa.:a 
o- 1\oelc;;o:., }-

" 
;:,1-::==:==:::;::~~U::;~=~·;A~==_;:::::=:::::_ 

!" •o 'OJ ~ ""' -

HccQIIIO\ llrno, mn 

SEC-AI arowed to analysa directly OtYy tt)Q sucrose in sam~s. 

} 
All calibrations: R>:0,9997 

Glucose analysis 

Overl..,Pr.g pOOI<S (SEC-RI): 
GluCOSQ + tartaric acid 

Fructosa -+ m alic acid 

• t\t.lttiple calibration: glucose v.ith cartallc add 

" ! .. ,., .. •.. • 

fiweel "'oea-comoot!!'ldS• 

• SL..::I'06e 

• tructose 
·giUCOie 

HPLC equipment 
var.an Prosw 220 P~~np 
Viltian 0050 lN (\...tttaviOiet d!lt:ectOI) 
VMan Al·4 (fetr'ac:lh.<e fldex deleClOI) 

Ph~ 77251 manualln,ec:lor v.ith Loop o l 20 11 L 
Sonware Slat Chr"Oma!ograptry wori<Sialloo. ''ef'Sicrl 6.4 
Jones 1981 ch!'OI'I"'fftography COILmn 0\>en 

COLUMN 
SupeiC:ogGI C-610H d& 30Cm x 7 .SIM'I 01 

HPLC conditions 
C01imn temperalure: 30"C 
Ellent compOSIIIon: 1% Of ~00:: add aqueous SOlutiOn 
Ellent el!Uon: ISOCratiC 

Flux: 0.5 «Umln 
Ellent temperalure: 40"C 

RI analysis I·SU0:-
2·0~•1oltllflcatid 
3·~~·mU:1II;icl 

• Sinple calibration: g._.oose wihOtlt cattarje aCid 
Pt:akAN!a = 2.064Xl 04 X (GiuelX'e )-+ 1.04XIO.-. 

Pt:akAN!a = 2.0SXIO' X IGlu~ I -+ 2.00xt o' X !Tartaric acid I + t.S1XIOs 

!=L_· : -- . - . . ' ' ... . 
('(ol((fl! n l 1 ... ,~~. 

Fructose analysis 
• Slo~e calibtatlon: rructose wllhout mati<: acid 

Pt:akArea = t.94Bxt Q'I X I Fruttu:~el - 2.70X JO" 

·. . . 
Coon.,on•i• . e'l. 

.. .. 
·. --·--,_ 

t•p . .......... ""' 

\ • 
• Mutbple call!aiUoo: lructose with mak aCid 

Peak Are;~.= 1~94X 10"' X 1Fru«O$t!) -+ IA9x 1Q'I X I M:.I it;~.dd l - 6.62XI01 

• 

-.~~~~==~~.--=c= 
•:'"' .......... ""' 

Conclusions 
Ouanlillcalloo Of -;~ucose or 1ruc1ose was a COI'Jl)lex task 
(0-.'el'lapped peakS \\ilh aci:JS): 

.. oo::MII.<e S4QflaiS trcm tartaric or maliC add pteSenoe 
wer-e oblaoed: 

.. pt'edc:tll.<e models ee!abliShed mUSl lake lnlo aocO!IIt 
I8Jt8I1C-or maliC aod !Otertetar"W::e . 

..,he lh(ee wg:neomllaled were ptesent in a11he jUICe 

""""' 
.. Citrlc, t$1811C. male end ascorbc acids. were pfesel'l'! 10 

oo-..-ageL 

.. No scaii.Stlea! d11erl!noes ~ cbtel\<e'<! 1or ~ 
•18\les cbtaioed lOt glloose Or1f\IC1ose b:ltwoon Simple 
M:J mul!ip~ calb'allon mcde'S ·~-;..0.321 . 

,. 
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