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Meeting NutritionLabeling  --94-S....."
Requirements
I--/Waters '_columns and sample preparation products for nutrientanalysis.

Table 1: Nutrientsto be Listedon FullLabelas in NLEAProposals. TheRamificationsof the New
LabelingProposals
Uponadoption of theFoodand Drug

Item Units Administration'srecentlypublished
Calories Perserving labelingproposals,all processed
Calories fromtotal fat Perserving foodswill be requiredto carrynutrition
Totalfat Gramsper serving informationpresentedon a per serving
Saturatedfat Gramsper serving basis.Table 1 liststhetypeof informa-
Cholesterol Milligramsper serving tion food labelsmustcarry underthe
Totalcarbohydrate Gramsper serving new proposals.'Foodcompany
Complex carbohydrate Gramsper serving analytical laboratoriesand commer-
Sugars Gramsper serving cid contractlaboratoriesare expand-
Dietaryfiber Gramsper serving ing to meettheanticipateddemand
Protein Gramsper serving spawnedby thenew regulations.The
Sodium Milligramsper serving proposedregulationswill apply to
VitaminA PercentRDI" foods importedinto theU.S. as well.
VitaminC PercentRDI

Calcium PercentRDI Measuringthefull range of nutrients
Iron PercentRDI in Table 1 will necessitatetheuseof

sophisticatedanalytical techniques
• Recommendeddaily intake _hatgo beyond proximateanalysis.

Themostversatiletechniqueis high
performanceliquid chromatography
(HPLC).HPLCmeasures(1) simplesug-

November8, 1990 markedthe ars, (2)vitamins, (3)cholesterol,and
beginningof thetransitionfrommostly (41amino acids (aspart of a protein
voluntarylabeling of nutritioninforma- quality'assay).TheFDAhasindicated
tion to mandatorylabeling. On that thatHPLCwill be therecommended
date, theU.S. Congresspassedthe technologyfor thecompliancelabel-
NutritionLabelingand EducationAct ing of simplesugars.HPLCisalso
of 1990 (NLEA).Thislaw is intended routinelyusedin laboratoriestoday
to respondto consumerdemandsfor to analyzevitamins,includingthefat
meaningfulingredientand nutrition solublevitaminssuchas vitaminA as
information.ThispastNovember, the well as theBvitamins.
UnitedS_a_esDepartmen_of Agricul-
ture(USDA)and Foodand Drug
Administration(FDA)proposedfinal
regulationsto meetthegoalsof the
NLEA.
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Figure 1" HPLCSeparationof Mona-, Di-, Tri- and Tetrasaccharidesand SimpleSugar AnalysisSugarAlcohols
We offera choiceof sugaranalysis

HPLCSystem:WatersTMSugarAnalysis System columnsand completemethodologies
Column:SP-1010 Precolumn, KS 801 + SP-0810 at 80°C to meet the needsof particularfood
Detection:Waters 410 Differential Refractometer analyses? For example, Waters TMInjectionvolume:50 IJLof 250 pg/mL standard

CarbohydrateAnalysiscolumnis
SpecificSugar ClassofSaccharide specified by theAssociationof

1. Stachyose tetra- 3 Official Analytical Chemists (AOAC)
2. Raffinose tri- I for theseparationof mona-and

3. Sucrose di- I 4 disaccharidesfromcerealsand
4. Glucose mona- 2 I chocolate.3Toquantifya broader5. Galactose mona- I. I II I
6. Fructose mona- i| II II s ¢ varietyof sugars,columnscan be
7. Mannit01 alcohol Ill II J i_ i used in tandemto provideunique
8. Xylitol alcohol IIII II I1 II i] selectivity.Figure1 is a separationof9. Sorbitol

8 mona-,di-, tri-,and tetrasaccharides
and sugaralcoholsas analyzedwith
a KS-801 columnand an SP-0810
columnin series.Thesesugarsare
thoseproposed in theNLEAfor
labeling.

- ) k.._ Anotherimportantaspeclof sugar
I I analysisis samplepreparation.To
0 Time(rain) 35 cope with certaincomplexmatrices,

extractionof theanalytesof interesl
Thisseparationof carbohydratestandardstypifiesthe range requiredby the and removalof unwantedcompo-
IXILEAnutritionlabeling proposalsfor simplesugarsand sugaralcohols in nentssuchas proteins,phenolicsand
foods. KS-801 and SP-0810 columnsin seriesand a Waters4 10 Differential acids may be necessary.These
Refractometeroffer a simpleway to measurethesenutrients, compoundscan interferewith

accuratequantitalionof thesugars

Figure2: SugarLaBelingAnalysis from Mashed Peas and shortenthelife of a column.
Waters Sep-Pak,'_cartridgesare

Conditions:Same as Figure 1 except Injection specified in official AOAC melhods

volume _ lOOpLof mashed pea extract for analyzing sugars in foods"and
ClassofSaccharideg/100 g havebeen cited in the literature

numeroustimesfor theanalysisof
1. tetra- 0.02 sugarsfromfoods and agricultural2. tri- 0.03
3. di- 3.58 products,s Figure2 showshow a
4- 6. mona- 0.25 Sep-PakC_scartridgewas used to
Total 3.88 preparea mashedpea samplefor

HPLCanalysis.Thesamplewas
solubilized in water via sonication,
filleted throughfilterpaper, and
extractedwith a Sep-PakC._
cartridge.
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UsingthesameHPLCsystemas in Figure 1, a sampleof mashedpeas was
analyzed for itssugarcontent.Sep-PakPlusC,ocartridgessimplifysample
preparationwhile helping to prolong columnlife.



Figure 3: Vitamin A (as Retinol) Vitamin Analysis Some of the other vitamins will
Analysis in a Dairy Product Under the new nutrition labeling require labeling only if the food is

proposals, food labels will have to claimed to be "fortified". Vitamins B,
System: WatersTM LC Module 1
Column:WatersNova-Pak®C18, list vitamin A (defined as retinol and and B_fall into this category. Recent
3.9ramX 150ram B-carotene) if it exisls in processed work by Waters applications
Injectionvolume:25 IJLof dairy foods at 2% or more of the recom- chemists has focused on the analysis
product extract
Detection:UV mended daily intake (RDI).A single of these vitamins from a variety of

Waters HPLC systemcan measure sample matrices. Figure 4 depicts the
1. Retinol 4.3 sg/lO0 mL both nutrients with a Waters Nova- simultaneous measurementof

Pak,_C,8 column. An example of vitamins B. and B2 from flour using
vitamin A analysis is shown in Waters _BondapakTM C.0 column.
Figure 3. This application was highlighted in a

previous issueof the Waters Column

Many labs rely on the specificity and newslener/
sensitivityof HPLC over traditional
spectroscopic procedures. Also, a In Figure 4, Sep-PakPlusC. _
recent joint FDA-Infant Formula cartridges were used to remove
Council collaborative study for the coextractives and excess reagents
HPLCanalysis of vitamin A from milk- from the flour sample.
based infant formula, yielded
excellent resultsand was granted
AOAC FirstAction approval._

Figure 4: Vitamins B_and B2from FlourIn ,._._ System: WatersTM Isocratic HPLC System
Column: pBondapakTM C 18, 3.9mm X 300mm

' ' Injection volume: 50 pL of flour extract
0 Time (min) 5 Detection: 470 Scanning Fluorescence

Saponifying this food sample 1. Vitamin B1 (as thiochrome) 700 pg/lO0 g
converted all ester forms of retinol to 2. VitaminB2 400 pg/lO0 g i

alcohol. Retinol can be easily
resolved on a Nova-Pak C_ column
and detected by UV. HPLCmethods
for vitamin A analysis are quickly
being adopted as official methods
because of their specificity and
sensitivity.
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Vitamins B_and B;_can be measured simultaneously by HPLC. The flour
extract is passed across a Sep-Pak C: 8cartridge prior to injection on to a
tJBondapak C_8column followed by ;fluorescencedetection with a Waters
470 Scanning FluorescenceDetector.



Figure5: Cholesterolin TurkeyExtract CholesterolAnalysis
System:WatersTMLCModule 1 Currentmethodsof cholesterol
Column:Waters Nova-Pak®C1_, 3.9mm X 150ram analysis include titration, spectropho-

Detection:UV tometry and gas chromatography.
Injectionvolume:50 IlLturkey extract HPLCis an excellentalternative

1. Cholesterol 10 mg/oz, noted for ils specificityand ease-off
usesincea derivatizationslep isn't
required. Figure5 depictsan HPLC
cholesterolanalysisfroma turkey
sampleusingWaters Nova-PakC_s
column.Theseparationwas
achievedin a non-aqueousreversed
phasesystemand thecholesterolin
thesamplewas detectedby low
wavelengthUVabsorbance.Follow-
ing extractionand saponification,a
Sep-PakPlusC.._cartridgewas used
to removecoextractivesand excess
reagents.
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Time (rain} An Array of Productsfor
NutritionAnalysisHPLCis an excellentalternativeto wet chemicalmethodsforcholesterol
When it comesto HPLCnutrition

analysis.Thesystemrequired is thesameas thatfor vitaminA analysiswhen analysis,no company hasas manyusingUVdetection. Thechromatogramiscourtesyof SyracuseResearch
Corporation,Syracuse,New York. solutionsas Millipore. Formore

informationon thecompleteline of
Waters HPLCproducts--instruments,
data managementsystems,columns,
and supplies--consuhwithyour
Millipore technicalrepresentative
today.

Ordering Information
Item P/N Price

Nova-PakC;_, 3.9mm X 150mm 86344 $295.00
FBondapakC_, 3.9mm X300mm 27324 365.00
SP-1010PPrecolumn,6mm x 50mm 34245 250.00
SP-0810column, 1 x 103, Pb_-, 8mmx 300mm 36954 700.00
KS-801column, I x 103, 8mmx 300ram 34276 750.00
Sep-PakPlusC_8Solid PhaseExtraction 20515 105.00
Cartridges(Boxof 50)
LCModule 1 34551
470 ScanningFluorescenceDetector 31300
410 DifferentialRefractometer 70000
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