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of 12 samples had glucose content higher than the
limit, and 4 of 12 samples had maltose content higher
than the limit. Comments are welcome concerning
these specifications.BRIEFING

 4. Specifications for Glucose Content after Hydrolysis andIsomaltooligosaccharides. Because there is no existing
Water are based on testing data of commercial sampleFCC monograph for this food ingredient, a new monograph
analysis. Comments are welcome concerning theseis proposed, based in part on the GB/T 20881-2007 Iso-
specifications.maltooligosaccharide monograph from the China National

 5. Specifications for Arsenic and Lead limits, and ResidueFood Standard, as well as on data and information received.
on Ignition (Sulfated Ash) are proposed, based on pub-The following tests or specifications are the main differences
lished available data on commercial products. Com-between this proposed monograph and the GB/T 20881-
ments are welcome concerning these specifications.2007 Isomaltooligosaccharide standard:

The proposal is targeted for publication in the Third Sup-    1. An IC-PAD method is proposed for Identification, As-
plement to FCC 10.say, and the Glucose and Maltose impurity test, as well

as Glucose Content after Hydrolysis.
 2. The proposed specification for Isomaltose, Isomaltotri-

(FI: L. Chen) C169451ose, and Panose Content is based on commercial sam-
ple testing results which had a mean and standard
deviation of 42 and 12, respectively, calculated on the Add the following:
anhydrous basis. This specification is different from the
GB standard of NLT 35 for IMO-50 and NLT 45 for

■IsomaltooligosaccharidesIMO-90. Comments are welcome concerning this
specification. Table 1 provides a list of typical saccharides in

 3. Specifications for Glucose and Maltose limits are pro- Isomaltooligosaccharides (IMO).
posed using data and information received, in which 3

Table 1. Typical Saccharides in Isomaltooligosaccharides

Individual
Saccharide Formula

Name DPa Chemical Name Chemical Formula CAS Wt.

Glucose 1 D-Glucose C6H12O6 [50-99-7] 180.16

Maltose 2 4-O-α-D-Glucopyranosyl-D-glucose C12H22O11 [69-79-4] 342.30

Isomaltose 2 6-O-α-D-Glucopyranosyl-D-glucose C12H22O11 [499-40-1] 342.30

4-O-(6-O-α-D-Glucopyranosyl-α-D-
Panose 3 glucopyranosyl)-D-glucose C18H32O16 [33401-87-5] 504.44

6-O-(6-O-α-D-Glucopyranosyl-α-D-
Isomaltotriose 3 glucopyranosyl)-D-glucose C18H32O16 [3371-50-4] 504.44

4-O-(4-O-α-D-Glucopyranosyl-α-D-
Maltotriose 3 glucopyranosyl)-D-glucose C18H32O16 [1109-28-0] 504.44

6-O-[6-O-(6-O-α-D-Glucopyranosyl-α-D-
glucopyranosyl)-α-D-glucopyranosyl]-D-

Isomaltotetraose 4 glucose C24H42O21 [35997-20-7] 666.58

4-O-[4-O-(4-O-α-D-Glucopyranosyl-α-D-
glucopyranosyl)-α-D-glucopyranosyl]-D-

Maltotetraose 4 glucose C24H42O21 [34612-38-9] 666.58

aDP stands for degree of polymerization.

starch-based ingredients through multiple manufacturingDESCRIPTION
processes.Isomaltooligosaccharides occur as a white amorphous

Function: Source of isomaltooligosaccharides; low-caloriepowder, or as a colorless pale yellow transparent viscous
sweetenersyrup. They are a mixture of glucose oligomers, along with

Packaging and Storage: Store in a well-closed container.disaccharides. The characteristic saccharides of this
ingredient are di- and oligosaccharides with α-1,6-glucose

IDENTIFICATIONlinkages, mainly isomaltose, panose, and isomaltotriose,
• PROCEDUREwith some products containing smaller amounts of

Analysis: Following the Assay procedure, identify majorisomaltotetraose and other higher branched
peaks of isomaltose, isomaltotriose, and panose in theoligosaccharides. Other typical saccharides in
Sample solution chromatogram using the Systemisomaltooligosaccharides include glucose, maltose,
suitability solution chromatogram.maltotriose, and maltotetraose. Isomaltooligosaccharides

Acceptance criteria: The chromatogram of the Sampleare often produced by enzyme-catalyzed reactions on
solution in the Assay exhibits major peaks for isomaltose,
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isomaltotriose, and panose at retention times Analysis: Separately inject equal volumes of the System
corresponding to those in the chromatogram of the suitability solution, Standard solution, and Sample solution
System suitability solution. into the chromatograph. Use the chromatograms of the

System suitability solution to identify the peaks of
ASSAY isomaltose, isomaltotriose, panose, and maltose listed in
• ISOMALTOSE, ISOMALTOTRIOSE, AND PANOSE CONTENT Table 3.

Solution A: High-purity deionized water (resistivity NLT
18.2 MΩ · cm) Table 3. Chromatographic Profile

Solution B: 250 mM sodium acetate solution Relative Relative
Solution C: 250 mM sodium hydroxide solution Retention Response
Mobile phase: See Table 2. Compound Time Factor

Isomaltose 0.70 1.12
Table 2

Isolaltotriose 0.86 1.03
Time Solution A Solution B Solution C

Maltose 1 1.00(min) (%) (%) (%)
Panose 1.16 0.940 86 2 12

2 86 2 12 Calculate, separately, the percentages of isomaltose,
23 72 16 12 isomaltotriose, and panose in the portion of the sample
42 23 55 22 taken:

42.1 0 90 10
Result = (rU/rS) × (CS/CU) × (1/F) × 100

46 0 90 10

rU = peak area of individual oligosaccharide in the46.1 18 2 80
Sample solution49 18 2 80

rS = peak area of maltose in the chromatogram
49.1 86 2 12

of the Standard solution
60 86 2 12 CS = concentration of maltose in the

chromatogram of the Standard solution (µg
System suitability solution: 20 µg/mL of USP /mL)
Isomaltooligosaccharides System Suitability RS CU = concentration of the sample in the Sample

Standard solution: 5 µg/mL of USP Maltose RS solution (µg/mL)
Sample solution: 20 µg/mL F = relative response factor (see Table 3)
Chromatographic system, Appendix IIA Acceptance criteria: The sum of the percentages for
Mode: High-performance liquid chromatography, ion isomaltose, isomaltotriose, and panose is NLT 17%,
chromatography calculated on the anhydrous basis.

Detector: Pulsed amperometric
Working electrode: Gold IMPURITIES
Reference electrode: Silver–silver chloride Inorganic Impurities

Columns • ARSENIC, Arsenic Limit Test, Appendix IIIB
Analytical: 4-mm × 25-cm; consisting of 10-µm Sample solution: Prepared as directed for organic
diameter nonporous beads covered with a fine latex compounds.
of functionalized resin1  Acceptance criteria: NMT 1 mg/kg, calculated on the

Guard: 4-mm × 5-cm with the same resin phase with anhydrous basis
the analytical column • LEAD, Lead Limit Test, Atomic Absorption Spectrophotometric

Column temperature: 22° Graphite Furnace Method, Method I, Appendix IIIB
Flow rate: 1.0 mL/min Sample solution: Prepare as directed for organic
Injection volume: 25 µL compounds, using a 5-g sample.
System suitability Acceptance criteria: NMT 0.5 mg/kg, calculated on the
Sample: System suitability solution anhydrous basis
Suitability requirement 1: The relative standard Organic Impurities
deviations of the isomaltose, isomaltotriose, panose, • GLUCOSE AND MALTOSE
and maltose peak areas are NMT 2.0% for six Solution A, Solution B, Solution C, Mobile phase, and
replicate injections. Chromatographic system: Proceed as directed in the

[NOTE—The approximate retention times of isomaltose, Assay.
isomaltotriose, maltose, and panose are 14.3 min, 17.4 Standard solution: 1 µg/mL of USP Dextrose RS and
min, 20.2 min, and 23.6 min, respectively.] 1.6 µg/mL of USP Maltose RS
Suitability requirement 2: The tailing factor for Sample solution: 20 µg/mL
isomaltose, isomaltotriose, panose, and maltose is System suitability
NMT 2.0. Sample: Standard solution

1 CarboPac PA10 column (Dionex, http://www.thermoscientific.com), or
equivalent.
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Suitability requirement 1: The relative standard 10 min, then pipet 1 mL of the supernatant into a 10-
deviations of the dextrose and maltose peak areas are mL volumetric flask, dissolve, and  dilute with water to
NMT 2.0% for six replicate injections. volume. Filter with a 0.2-µm membrane.
[NOTE—The approximate retention times of dextrose System suitability
and maltose are 8.5 min and 20.3 min, Sample: Standard solution
respectively.] Suitability requirement 1: The relative standard

Suitability requirement 2: The tailing factor for deviations of the dextrose peak areas are NMT 2.0%
dextrose and maltose is NMT 2.0. for six replicate injections.

Analysis: Separately inject equal volumes of the Suitability requirement 2: The tailing factors for
Standard solution and Sample solution into the dextrose are NMT 2.0.
chromatograph, record the chromatograms, and Analysis: Separately inject equal volumes of the Standard
measure the peak areas. solution, Sample solution, and Blank into the

Acceptance criteria The peak areas of glucose and chromatograph, record the chromatograms, and
maltose for the Sample solution are not greater than measure the peak areas.
those for the Standard solution. (NMT 5% for glucose, Calculate the percentage of glucose after hydrolysis:
NMT 8% for maltose, calculated on the anhydrous

Result =[(rU − rB)/rS] × (CS/CU) × 100basis)

rU = peak area of glucose in the Sample solutionSPECIFIC TESTS
rB = peak area of glucose in the Blank• GLUCOSE CONTENT AFTER HYDROLYSIS
rS = peak area of dextrose in the StandardSolution A, Solution B, Solution C, Mobile phase, and

solutionChromatographic system: Proceed as directed in the
CS = concentration of dextrose in the StandardAssay.

solution (µg/mL)Standard solution: 2 µg/mL of USP Dextrose RS
CU = concentration of the Sample solution (µg/mL)Acetate buffer: 0.1 mol/L of sodium acetate. Adjust the

Acceptance criteria NLT 99%, calculated on thepH to 4.5 with acetic acid.
anhydrous basisAmyloglucosidase solution: Amyloglucosidase from

• RESIDUE ON IGNITION (SULFATED ASH), Appendix IICAspergillus niger, 1200 IU/mL in Acetate buffer.2 

Sample: 2 gCentrifuge at 3000 rpm/min for 5 min, and use the
Acceptance criteria: NMT 0.3%, calculated on thesupernatant to prepare the Sample solution.
anhydrous basisCarrez I solution: 36 mg/mL of potassium

• PH, pH Determination, Appendix IIBhexacyanoferrate (II) trihydrate
Sample solution: 30% (solids, calculated as 100%Carrez II solution: 72 mg/mL of zinc sulfate
minus percentage in Water determination) in fresh,heptahydrate
neutral, distilled water at room temperatureSodium hydroxide solution: 0.1 M

Acceptance criteria: 4.0–6.0Sample stock solution: 0.1 mg/mL
• SOLUBILITY (FOR POWDER PRODUCTS ONLY)Sample solution: Pipet 5 mL of Stock sample solution

Sample: 5000.0 mgand 5 mL of Amyloglucosidase solution into a 50-mL
Analysis: Pre-dry a quantitative filter paper in a taredcentrifuge tube, vortex for 30 s to mix well, then put in
dish to a constant weight at 105° ± 2° and record thea shaker and incubate at 58° for 24 h, with constant
weight. Put the Sample in a 50-mL beaker, add theshaking at 60 rpm/min. After incubation, cool to room
appropriate amount of 35°–40° water to dissolve thetemperature, then add 5 mL of Carrez I solution, 5 mL
Sample. Filter the solution with the pre-driedof Carrez II solution, and 5 mL of 0.1 mol/L Sodium
quantitative filter paper, and wash the beaker and thehydroxide solution. Mix vigorously after each addition,
quantitative filter paper 3–4 times thoroughly with aand finally vortex to mix well. [NOTE—Add solutions to
total amount of 50 mL of water. Place the filter paperthe centrifuge tube in the order specified.] Centrifuge
with the residue in a pre-dried tared dish, dry to aat 10,000 rpm/min for 10 min, then pipet 1 mL of the
constant weight at 105° ± 2° (approximately 3 h ofsupernatant into a 10-mL volumetric flask, dissolve, and
drying time), and record the weight. Determine thedilute with water to volume. Filter with a 0.2-µm
weight of the residue (R).membrane. Final concentration is 2 µg/mL.

Calculate the solubility, in mass percentage (%):Blank: Pipet 5 mL of water and 5 mL of
Amyloglucosidase solution into a 50-mL centrifuge tube, Result = 100 − (R × 100)/[(1 − W) × S]
vortex for 30 s to mix well, then put in a shaker and
incubate at 58° for 24 h. Cool to room temperature, R = weight of the residue on the quantitative
then add 5 mL of Carrez I solution, 5 mL of Carrez II filter paper (g)
solution, and 5 mL of 0.1 mol/L Sodium hydroxide W = percent water content of the Sample,
solution. Mix vigorously after each addition, and finally determined in Water test, and expressed as
vortex to mix well. Centrifuge at 10,000 rpm/min for a decimal

S = weight of the Sample taken (g)
2 100 IU is the amount of amyloglucosidase that catalyzes the conversion of Acceptance criteria: NLT 99%
water soluble starch into 1 mg of glucose per min, at 40° and pH 4.6. EC
Number is 3.2.1.3.
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• TRANSMITTANCE (FOR SYRUP PRODUCTS ONLY) Acceptance criteria: NLT 95%
Sample solution: 30% (solids, calculated as 100% • WATER, Water Determination, Method I, Appendix IIB
minus percentage in Water determination) in fresh, Acceptance criteria
neutral, distilled water at room temperature Powder products: NMT 5%

Analysis: Measure transmittance at 440 nm using a Syrup products: NMT 45%■3S (FCC10)

suitable spectrophotometer. Conduct a blank test that
follows the FCC General Provisions and Requirements.




