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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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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 0.30+002°
Powder

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

cble (8o anslio 5 Jader ol 55 7 ydie sl
N Ay QRO ot m ol 2

6)}3&0).&&@[»;&15:»6&&)@)) )jfj)ﬂu

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]

5 S (gl el O gai-A-F

S s esbe o Oga3l 51 SS s Shda s S (5,8 o3l
Cliios ag ey Lol ol OUE alS G
5> b sl 53 3y e (A8 LS 5 e3m 3 es S
Sleslitl Ls Dlia 5 S LT 6l (o i pir 51
ol s WL o Vs Shas L mle 31 S 5k S
03553 3,050 53 b DIl 035 atta ol SLda s S
ldlas odalize L aiil ol Llg o LS 5 ol
S ol 4 Ol e 58 0sedl Sy Sl g i
LW Shes b mle SIS 5Ly S sy 5l ealinal oS dy
Slosen i Sladlls L LS 5 Csllae 2, Ol
sl Soo b g sl Jlagis 0 dsda 3 )0
eSS ol oLl s wsle orul e aill alaws
s osls sl s s Yoo Ses b mle B S5k S
SV R G W[ S U R W { PRy O sl st &
s S8 5w KT 51 0LSCen 5 gl aalllas
e ST S OS5 1,8 55 L 5 VY] (s
Lol o eslinal Shda 5 S bl g [V ] cnSCs
3 S S sl S S s
b Coale S G cnl 3 s p e (sla sl IS
Ghao ) L eded Sl il 23,8513 eslial 5 5e L
auslis 55 [YY] oy dsad 35 o YooV Jle o Sls Lo i
Ses el by clls Slgean job Jasn w0 L
03 515 s sl 31 ilate anals 3 [TY]

A\E

st plondl Yoot b 3 5l oS by &8 K3 (sl anlllas
O3y gl sl S5es > A 3 8 T S5k Ol
035 SIS ol s wsad 3 2 3 e SUNY 5 S
S 5wy Yoro oy oS S (gl andllas s [YE] o
i 53 5[] A s o8 VT 555l ke s ol
€ yad 53 Ol ldhie ol plowil g oo Yord Jlu s S
IrY]cml aas 55058 2 53 08 +/00 s 5 il o
ey b das e Ol Lol iasy 5l Jeols alie anlis
booos g 5l G 5o addllas 5)5e la wised 4Gl
b Ghds e Sllllas ple sla wsad 5 ds g o olas
g5 03 s W s ol s sl 1 e 518 el
St Gl S 3 555k 0Ad G35 5 es)sl
sl

3 Jel slor o1 S by S (s V-
Y5 Ses b @b u.ébf,suj; $llw
bl oS 5ly S Sy 5l Jeols pl S 5l S anlie
U5 o) IS0 55 b wised S pl S5k S L 55 sl
Oloy oz p Ko 55 cpl amlin U Il SUE oy @
wals 5> Jslowa 5 e Sg05 5l ool 1S 5oy S 551550
A3 Ogesl 3yge dged W s)ls 13 wa b 0SS 5 et
i el SSsl parld boOss b s el
SR ks £ BT Sl el o Sy g e s 2l Sdllas
35l

o135k Ol peni—A-Y

Logle BIS5kss 50 e patle ol Obes
Oles 580le Gaiwd cpl 53 5 352 (o o gmme W 5 Shes
e gla Bl 55l skl S o ol
52 55758 olask Ol o b LSl e a3 YL
odalin & Jodor 3 Cpiioes Slalas 3 Ll0E (gla 4 ses
I35k Oles b olsline 3Dl /00 mdas 3 oS 355
s g s o A &S ol sy e s s
S 3 olasl 0oy a5 smr LSl (0 anllae 5550 12
wads A JBT 558 b Y Edle s 5558 skl
Siw 3 sl Sy ulasl Ol 1 YV] sl e



)Jﬁ)})ﬁjﬂu u.,a;-u)‘ obw‘tﬁduumﬁ

O 5 ol 65

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, galactoge, 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 AR, 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
during the period of soaking and
germination. [ranian Journal of Nutrition
Sciences & Food Technology. 7(5): 213-220.

[7] Bakhshabadi H, Mirzaei H, Ghods Vali
AR, Ziaiifar A, Idani E, Mohammadi M.
(2012). Effects of steeping and germination
time on qualitative and quantitative
characteristics of malt extract obtained from
barley (line EBYT-88-20).  Journal of
Research and Innovation in Food Science
and Technology. 1(2): 129-138.
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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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