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as the original experimental data were generated in different t.Imeperiods,
19tWand 1984. Also, measurerrentof refractive index is currently carried
out on as is (nominal 77%solids) HFCS-55,while autanatic densdtxmetiry
requires use of a diluted sample, measurenent at about 51%solids, and sub-
traction of weighErl,added water. Eight CRSand ssar laboratories have
agreed to review CRAStandard Analytical ~thod of water determination by
meansof Karl Fischer reagent(s) in several samples of HFCS-55,to check
reproducibility of measurenent by independent method. This interlaboratory
st.my will be canpleted early in August. TheAssociate Referee feels that an
NJN::. Official ~thod of Karl Fischer \\eater determination in corn syrups and
sugars should be of value and will consider r'econnend.inqa protocol of a
collaborative study after the above interlaboratory study. It should
include, however, all typical corn syrups and sugars of comeroe,
Recoamendationsabout the dry substance tables will be nade whenthe
canparative evaluation of refractOl'letric and pycn~tric methods is
complete.

Uprate of Present roN:. ~thod for Saccharide canposition of Corn Syrups by
Liquid Chranatography: The Associate Referee laboratory has rewritten rso/rc
93 - YC 4 Ccmnittee Draft: ~thod of Analysis - Proposed Liquid
Chronatcqraphic (HPLC)Methodto Analyse Glucose Syrups and Polyol
Composition (October 1993) in roN:. International fornat and recomrends con-
sideration of adoption to replace and u,pgradepresent NJN:. Method979.23:
Saccharide (Major) in Corn Syrup, Fifteenth Edition<l990), pp. 1042-1043.
Proposed update of methoddiffers fran the original in t\\D irrportant
aspects: 1) Its scope is broader, in that the ISO international
interlaboratory stu:ly covers all C<Xllrercialglucose and fructose syrups
derived from starch, whereas the original \\Orkby Engel and Olinger (JAON:.,
62(3), 527-532 (1979» was based entirely on high fructose corn syrups; 2)
It includes rrodern, available liquid chrorratographyequipment, reagents and
prepacked liquid chranatographic columns. TheAssociate Referee is also
recoamendingtests to insure system reliability, such as effective injected
concentration of test sample and detector linearity. Draft methodand proposed
paper covering interlaboratory study protocol and validation will be submitted
shortly, coauthored by IS) stu:ly organizers and associate
referee laooratory.

A copy of the rso/rc 93 draft for ~thod of Analysis - Proposed Liquid
Chromatographic (HPLC)Methodto AnalyzeGlucose Syrups and Polyol
Coolfx:>Sition(October 1993) is attached as AppendixB.

GlucoamylaseActivity in Industrial Enzymes:Associate Referee, Michael T.
Elder Is completed collaborat ive study has been adopted. First Action, and
submitted to JAOACInt'l. for publication.

Honey:Associate Referee Jonathan W.White reports ongoing revision of the
descriptions of Method978.17, CarbonRatio MassSpectrooetric Method.
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lactose Purity Testing: Associate Referee Janice R. Saucermanreports no
activity at this tUne.

Maple Sap, Maple Syrup and Maple Products: Associate Referee LynnWhalen
reports no activity other than that zeportied under Stable Isotope Ratio
Analysis of MapleSyrups.

MethodsStandardization: Associate Referee MaryAnGodshall reports
pUblication of a newbook of MethodsBookby IOJMSA(International
Commissionfor UniformMethods in Sugar Analysis) in conjunction with the
IOJMSAquadrennial rreeting in May, 1994 in Havana, Cuba. Copies maybe pur-
chased from Ms. Godshall, Secretary-Treasurer, U.S. National Ccmnittee on
Sugar Analysis, 1100Robert E. Lee Blvd., NewOrleans, LA. 70124.

Near Infrared Analysis of Sugars: Associate Referee Cynthia M:::Ibnald-Lewis
is organiz ing a collaborative stu:iy on Nm analysis of sugarcane and
sugarbeet juices: The preparation of samples, in grownor freeze dried form,
is to be deci.ded, Calibration equations, developed over several years and
locations, will be sent with the samples.

Oligosaccharides: Associate Referee George Steinle reports a collaborative
study on raffinose in aolasses, by HPAEC-PAD,oonducted for lCUMSA(see
"Analysis of Sugars by Ion Chromatography").

Polarilret,ric Methods:Associate Referee Ronald Plews reports that the
prejudice and legislation against the use of basic lead acetate
for clarification of sugar solutions on the grounds of health and
ssfety and with the impact of environmental regulations, has focused the
change to high wavelength pol.arIeat ion in the near infrared region and
alternative clarifying agents nore acutely during the past 2 years or so.

Because of the relative shortage of laboratories with pol.arfroeters msasurInq
in the infrared spectrum it maynot be possible to conduct inter-country
collaborat ive tests for some time. HCMever,this W)uld seem to be an urgent
requirement.

Fromthe few tests which have been carried out it W)uld appear that
polar isations of raw sugars by the conventional and high wavelength raw
mstnods nay be quite different. Theynay be plus or minus and nay even vary
accovding to the origin of the law. Investigations in this area should
assune priority in any oollaborative exercise.

There are develop:nents in the instrwnent field and, in part.Icul.ar , note
should be taken of those polarimeters which have facilities to rreasure in
both both the traditional and high wavelengths.
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It \\QuIdseemthat canpanies seeking to replace their existing instru-
msnt.s\\QuIdco \',Bll to oonsider purchasing such a dual instruaent so that they
will be ready if, and when, legislation forces lead acetate out of order in
other oountries, as \',Bll as the u.s. In addition, the possess ion of a dual
wavelength \\QuIdenable users to determine what differences mayexist in their
ownapplications of fXJlarisation.

stable Isotope Ratio Analysis: Associate Referee Landis Doner reports no
progress at this ti.me in areas other than MapleSYrUPS(see below).

Stable Isotope Ratio Analysis of MapleSyrups: Associate Referee Real Paquin
reports a stuiy to improvemethodologyin detecting adulteration of maple
syrup by sugarcane or corn syrup. Themsthoddetermines the isotopic carbon
ratio of malic acid that serves as internal standard. The precision obtained
is 7.5%with nalic acid as internal standard oonpared to 20%with sugar
only. -

L(-) malic acid is isolated by utilizing a two step preparation rrethod:
precipitation by lead acetate and separat ion by HPIC.TheAssociate
Referee I s laboratory finds acceptable resolution of naLio acid fran other
organic acids by the 2-oo1umnsystem referenced in ilLiquid Chranatographic
Determination of Major organic Acids in Apple Juice and Cranberry Juice
Cocktail: Collaborative Sttrlyll J. Assoc, Off. Anal. Chern.69, 594-597, 1986i
Coppola, ~.D. and Starr, M.D.256 samples \',Breanalyzed. Results have been
puhl.i.shedin a research report entitled: L(-) malic acid as internal
standard for authentification of maple syrup by isotopic ratio mass
spectraretry." Agrirolture canada, Research contract PDPMED56,1994, 20Op.

A poster will be presented at the 108th PDAC annual neeting in Portland.

Methodimprovementscontinue before publishing and undertaking collabora-
tive study.

The General Referee comnent.sthat the lead acetate reagent mayhave to be
replaced for use in the U.S.

Sugar Analysis, Enzymatic: Associate Referee Gunether Henniger is resigning
fran his position because of a change in businss responsibilities. A new
Associate Referee is needed in this active field.

Sugar Analysis by Selective Electrode: Associate Referee Martin S. Frant
reports 00 activity at this ti.me.

Sugar in Cereals: Associate Referee tou Zygmuntreports no newdevelopnents
at this ti.mei intensive workon analysis of sugars for NLFA requirements,
using PDAC Method982-14, is in progress.

Sugars in Syrups: Associate Referee MaryAnnBrannanreport.s publicstion of
the ISO report on liquid chromatographic analysis of glucose syrups (see
Apperrlix A).
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Sulfites, Screening: Associate Referee Richard Riffer reports new
rrethods for sulfite analysis in the literature that include a
determination of sulfite using an oxygen electrode and a microorganism,
in Nippon Joz. K,YOka.1993, d8(9):671-676•

Visual Appearance of Sugar by Color, Turbidity and Reflectance: Associate
Referee Margaret A. Clarke reports increasing interest in a rrethod for
rreasurement of color in solid sugars and plans a survey of available
rrethods.

Weighing, Taring and Sampling: Associate Referee Michael Steele reports 00

newdeve.lopnent.s at this tine.

REX:O.MMENDATIONS

1. Adopt the rrethod for Analysis of Sugars in M:>lassesby HPAEA-PAD
<ApperrlixA) when it is submitted in NJAC format.

2. Continue study on all other topics.
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AppendIx 6

Row Dnta for sucrose In beet molasses by HPIC
1993 ICUMSA collaborative study

<, ,.:.:.
," .. •••••••••Samples 1 :;' : ., ' .~ ... ".'

" ... . ",:, "':4 5
··i •.. ·,,;"'.',

I;<"A,::':"r::;,'

:,',.. ,. ." : .. , .: ' ..... : ....

4bs A!, ,ELi;:;;::!:' !':::'!: J$.}d, :ii:.j:::A\i'!:,··;::I:i'i!.... ' s " .:: A S

Lab
,

48.051 51.24 51.28 51,26 51.57 51.60 51.65 : 50.74 50.50 48.33

Lab 2 52.58 52.23 50.99 51.60 . 50.99 51.03 I 50.64 50.02 47,12 46.80

Lab 3 52.84 52.41 52.74 52.86 52.09 52.47 50.67 50.19 48,16 48.16

Lab 4 50.20 49.81 50.86 50.54 51.88 50.92 , 49.18 49.51 46.82 46.12

LabS
-

50.1951.27 51.14 51.41 51.30 51.22 51.19 49.98 47.50 47.32

Lab 6 51.13 51.39 51.86 52.25 51.17 51.86 50.79 50.72 46.70 47.31

Lab 7 53.68 55.61 53.77 52.79 52.80 52.88 . 51.67 51.67 49.38 49.17

Lab 8 51.24 51.33 51.06 50.59 51.40 51.43 49.57 50.20 47..0,7 47.07

Lab 9 51.36 50.84 51.42 51.00 50.92 50.98 49.56 49.61 47.15 47.03

Lab 10 51.12 51.68 53.32 53.49 51.94 52.78 51.89 52.31 48.57 48.14

..•..
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l}ppendlx 7

Raw Data for sucrose In cane molasses by GC
1993 ICUMSA collaborative study

B

7

Ai8,'" .. A

31.04 30.88 31.22 31.04 30.58 30.56 30.94 31.00 32.30 32.49 33.70 33.92 31.70 31.62 30.77 3(

Lab 2 30.82 30.94 30.85 30.83 30.78 30.77 31.07 31.07 32.33 32.26 34.30 34.06 31.71 31.79 30.80 3(

Lab 3 30.89 31.05 31.06 31.06 30.75 30.71 31.23 31.27 32.39 32.66 33.88 33.88 31.91 31.81 31.09 3(

Lab 4 31.01 31.00 31.01 31.02 30.74 30.73 31.19 31.15 32.63 32.69 33.80 33.87 31.97 32.06 31.09 3'

Lab 5.
!

30.66 30.67 31.12 30.95 30.76 30.73 31.25 31.01 32.13 32.46 33.88 33.47 31.48 31.53 30.55 3(
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AppendIx 8

Raw Data for glucose In cane molasses by GC
1993 ICU MSA collaborative sludy

Lab 2 4.23 4.06 4.56

6 7 8

,8 A B A B

2.65 4.35 4.43 3.18 2.98

2.49 4.28 4.27 3.09 3.10

2.57 4.28 4.29 3.13 3.12

2.49 4.23 4.25 3.09 3.0a

2.53 4.19 4.15 2.98 2.89

4.57 4.26 1.86

2.57

Lab 4

4.25 4.18 4.35 1.83 2.45

Lab 3 4.39 4.39 4.26 4.23 4.58 4.59 4.42 4.41 1.94 1.88

4.36 4.38 4.10 4.10 4.36 4.45 4.36 4.34 1.61 1.80 2.49

Lab 5 4.23 4.40 3.89 4.02 4.18 4.:b 4.29 4.14 1.77 1.85. 2.52
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.J.ppendlx 9

Raw Data for fructose In cane molasses by GC
1993 ICUMSA collaborative study

Samples 7
,
:8

. LEibB
2

A B <' A

6.58 6.89 6.80 6.65

6.73 6.79 6.78 6.98

7.05 7.05 7.15 7.11

7.04 7.05 7.12 7.04

6.79 6.93 6.76 6.92

B AA 8

Lab 1 6.26 5.93

Lab 2
Lab 3

Lab 4

Lab 5

5.62 .5.687.08 7.11 6.67 6.62 5.79

7.26 6.01 5.966.92 6.91 6.077.25

5.69 5.677.01 6.61 5.666.777.02

5.63 5.606.56 5.636.716.77 6.66

5.84 6.16

5.75 6.13 6.146.10

5.99 6.27 6.27" '"'6.31'

5.69 6.17

5.82 6.07
, Ii·

6.03" ~-6.01:'
'I I~'
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AppendIx 10

Raw Data for sucrose In beet molasses by GC
1993 ICUMSA collaboratlve atudy

Samples
.. '.

: .. :i;:; .:I:i: •.J ;:i~L. "" .~ ;: :;[ :1: 5:':;,':;

A ;BH·:ir >:";;:''''1::':.: ';::: t; :' ::.:; :Iilli!i::ir~;;!;:i!". i;:·~:,:;~:.>.:11. !3 ,A B
52.08 51.82 51.80 51.73 51.97 51.90 50.72 50.62 47.84 47.83

52.18 51.80 51.92 51.85 51.74 51.85 50.52 50.48 47.67 47.63

51.71 51.83 51.61 51.53 51.84 51.78 50.23 50.17 47.61 47.89

51.95 52.13 51.62 51.63 52.06 52.08 50.39 50.40 47.81 47.89

52.00 52.01 51.88 51.87 51.85 51.88 50.44 50.52 47.80 47.73

Labs

Lab 1

Lab 2

Lab 3

Lab 4

Lab 5
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Appendix 11 ;. .'. ..

Results tor sugars in beet and cane molasses by cation exchange HPLC
Data from 2 laboratories

Sucrose Glucose

Cane 1 7.03

Lab 1

Fructose ..'> ,.,,'" .:::::::mi;;:::>::,:::
..

Lab 2, :Me:an: '
7.01

7.09

7.23

6.96

6.13

5.84

6.17

6.21

6.39

6.58

6.18

6.68

Lab 1

31.40

Lab 2

31.11

Mean

31.26

Lab 1

4.32 4.55

Mean

4.44 7.05

Cane 2 31.39 31.13 31.26 4.29 4.13 4.21 7.19 7.14

7.29Cane 3 30.90 30.84 30.67 4.74 4.43 4.59 7.35

6.93Cane 4 31.42 31.37 31.40 4.42 4.40 4.41 6.90

5.95CaneS 32.43 32.50 32.47 1.73 1.85 1.79 5.76

Cane 6 34.15 33.71 33.93 2.50 2.56 2.53 6.93

Cane 7 32.02 31.85 31.94 4.26 4.19 4.23 6.98 .

Cane 8 30.53 30.79 30.66 3.19 3.20 3.20 6.14

Mean 31.78 31.66 31.72 3.68 3.66 3.67 6.79 6.58

Beet 1 52.98 52.28 52.63

Beet 2 53.06 52.23

Beet j \ 52.20· 52.26 52.24

Beet 4 50.60 51.16 50.68

BeetS 47.97 48.20 46.09

Mean 51.36 51.23 51.30
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Appendix 12

Results tor raffinose in beet molasses by HPIC
1993 ICUMSA collaborative study

Sample No. 1 2 3 4 5

Labs retained 8 9 9 8 9

Labs rejected 1 0 0 1 0

Mean value % 0.60 0.66 0.62 0.93 1.22

S(r) 0.02 0.04 0.05 0.07 0.07

S(R) 0.12 0.16 0.15 0.22 0.22

RSO(r) 2.95 6.43 8.04 7.30 5.37

RSO(R) 19.67 24.53 23.81 23.53 •.. 18.36

Horwitz value 4.31 4.26 4.30 4.04 3.88

Horwitz ratio 4.56 5.76 5.54 5.82 4.73

r 0.05 0.12 0.14 0.19 0.19

R 0.34 0.46 0.42 0.62 0.64

Appendix 13

Results for raffinose in beet molasses by GC
1993 ICUMSA collaborative study

Sample No. 1 2 3 4 5

Labs retained 3 3 3 3 3

Labs rejected 0 0 0 0 0

Mean value 0.52 0.56 0.55 0.94 1.27
%

S(r) 0.02 0.04 0.04 0.01 0.01

S(R) 0.07 0.08 0.07 0.13 0.23

RSO(r) 3.87 6.64 6.68 1.31 1.02 ,,
RSO(R) 13.17 14.53 13.02 14.39 18.36

Horwitz 4.42 4.37 4.37 4.04 3.86 Ivalue

Horwitz ratio 2.98 3.33 2.98 3.56 4.76
I

r 0.06 0.10 0.10 0.03 0.04 I
R 0.19 0.23 0.20 0.38 0.66 I
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