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Table 1 Specification of the studied malt

No. Sample Sample code
1 Malt powder BM,
2 Malt Extract Powder BM,
3 Malt Extract BM;
4 Malt Extract SA,;
5 Malt Extract SE;
6 Malt Extract SS,
7 Malt powder BP
8 Malt Extract Powder YP
9 Malt Extract Powder BR
10 Malt Extract ME
11 Malt Extract Powder GP
12 Malt Extract BH
13 Malt Extract MA
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Fig 2 Calibration curve to determine the
concentration of maltotriose in malt samples
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Fig 3 Comparison of mean values of maltotriose in
concentration malt samples (g/kg)
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Fig 1 (A) Typical HPLC chromatogram for analysis
of standard maltotriose (40 mg/ml) and (B) HPLC
chromatogram obtained from injection of 50 ul
extracted malt sample solution (1) maltotriose (2)
fructose (3) glucose (4) maltose
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Table 2 Comparison of mean concentration of
maltotriose in a various malt sampl

Sample Mean =+ standard deviation
(g/kg)
Malt powder 0.34+£0.04°
Malt Extract 0.30+0.05°
Malt Extract 030+002°
Powder

No significant difference in the level (p<0.05). a

chle G Sle amlis 5 dodr ool 53 podie 5 elul
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Table 3 The result of statistical analysis of variance (ANOVA) for comparison of mean concentration
of maltotriose in various malt samples

Sum of

Mean

Samples Squares df Square F Sig.
Between Groups .001 3 .000 1.867 483
Concentration E Within Groups .000 1 .000
Total .001 4
Between Groups .010 3 .003 4.200 341
Concentration P Within Groups .001 1 .001
Total .011 4
Between Groups .001 3 .000 450 767
Concentration PE Within Groups .001 1 .001
Total .002 4

Malt Extract, P: Malt Powder, PE: Malt Extract Powder
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Table 4 Comparison of maltotriose retention
time in the chromatographic system
in a variety of malt products in the other

studies
Sample Retentlgn time Refrence
(min)
Beer 18.8 [27]
Beer 22.21 [31]
Non-
alcoholic 8-9 [33]
beer
Wort 15.3 [34]
Wort+Cereals 12 [35]
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Table 5 Other reported methods for instrumental analysis of maltotriose

Test

Sample method Carbohydrates studied Reference

Drinking HPLC glucose, fructose, sucrose, maltose, lactose, [25]

raffinose
mannose, maltose, maltotriose, maltotetraose,

Beer HPLC maltopenthose, maltohexaeose, maltoheptaose [27]

Juice (apple juice) HPLC glucose, fructose, sucrose, sorbitol, ethanol, [36]
glycerol

Beverages HPLC glucose, fructose, lactose, maltose, sucrose [37]

Instant coffee HPLC arabinose, galactos:e, glucose, mannose, [38]

fructose, ribose, xylose

Baby food HPLC glucose, galactose, sucrose, maltose [39]

Honey GC multiple carbohydrates [40]

Juice (pomegranate juice) LC glucose, fructose, sucrose [41]

Milk HPLC glucose, mannose, galactose, fructose [42]

HPLC: High Performance Liquid Chromatography GC: Gas Chromatography  LC: Liquid Chromatography

processing, standards and test methods).
Tehran: Food & drug laboratory research
center.

[2] ISIRI. (2003). Cereal and cereal products:
Malt and malt extract. Standard 6960.

[3] Azizi M.H, Hadian Z. (2011). Cereal &
products technology. Tehran: Agricultural
Extension and Education Publications.

[4] Arab American F, Elhamirad A.H, Ghodse
vali A.R, Armin M. (2012). Evaluation of the
effect of malting process on physicochemical
characteristic in two barley varieties in
Golestan province. Innovation in food
science and technology. Journal of Science
and technology. 4, 3(3): 88-89.

[5] Ghodsvali A.R, Arabamerian F,
Bakhshabadi H. (2014). A study on malting
characteristic of three cereal seeds: barley,
wheat and triticale. Innovation in food
science and technology Journal of Science
and technology. 5, 4(18): 25-32.

[6] Ghasemi Damavandi S, Ghodsvali AR,
Fazeli F, Mohammadi M. (2013). Qualitative
and quantitative characteristics of barley malt
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Detection of Adulteration in Malt by Maltotriose Index in Malt
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Malt is a natural juice barley product with high nutritional value and many uses in the food and
pharmaceutical industries. Since Malta and its products are used as raw materials or as a final product,
it is necessary to pay attention to its nature and adulteration. The aim of this study was to determine
the adulteration of malt in malt samples using the using maltotriose index with chromatography and of
refractive index detection. Thirteen samples of malt including powder, malt extract and malt extract
powder from the supply level in Tehran city were randomly collected and analyzed. The dissolution of
the sample with an ultrasound apparatus and the isolation and identification of carbohydrates in the
chromatographic system and determination of malteotheosis by the refractive index detector was
performed. The results show that the average concentrations of maltotriose in powder malt 0.34 +
0.04, the malt extract 0.30+ 0.05 and malt extract powder 0.30 + 0.02 grams per liter. The results of
the statistical test showed that there was no significant difference between the mean of the measured
glucose in the three groups (p <0.05). The nature of malt in the samples analyzed by standard solution
peak retention times and maltotriose match with the corresponding peak in each of the samples was
successful. The results show that using high performance liquid chromatography system to detect
refractive index can be analyzed in a time of 3/404 minutes maltotriose by identifying and measuring
the nature and originality of fermented malt realized.

Keywords: Malt Powder, Malt Extract, Malt Extract Powder, Maltotriose, High Performance Liquid
Chromatography
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