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1 

This International Standard "'''-''::>I"'of.oc 

determination of free and total 1"''''.'h ..... '·''H'i,.,''';t ... contents 
in instant coffee anion­

In particular, it determines 
the content of individual ....-.r" .. "'.::-c!l .. ,r.I'i-::..r1t ... 6~ 

and mannitol. 

2 

standards contain 

sucrose 

reference in this text. constitute rlrr,,,,,,,,,,,,, .. ,e 
of this International Standard, At the time of "''',.,,, .. ,,..,-

the editions indicated were valid. All standards 

to the most re­
cent editions of the standards indicated below. 

end ISO maintain of cur-
valid International Standards. 

ISO 1 ."", .. , ... <tf'", ... , aJ8!SSlArare - One-mark 
volumetric flasks. 

lSO 3509.1 Coffee llfHJ it::; 

ISO 3726:1 Jnstant coffl!!u; - Determination of 
loSS in mass at 70 bC under reduced pressure. 

3 

For the purposes of this International "-= .............. ... the 
definitions given in ISO 3509 and the """...,,'''''.~ ... defi-
nitions 

3.1 
individual monosaccharide 

and the sucrose and 
mannitol contents, determined under the conditions 
described is as a per-

3.2 total content: Content of each 
individual monosaccharide 

mannose, and the mannitol content, 
determined under the conditions which in-
cludes B step Content 

basis, 

4 

4.1 ..... _ ............... A 

of a test portion in water. of 
I"\1I!>"t"\"t"\u,,,, .. ,,.,,,,, ~r£\,e.e~ .... t in the filtered e~tract 

anion-
column (JUH1 water as 

eluent. Electrochemical detection of the eluted com-
means of a pulsed detector 

and by 

1 
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4..2 B 

a test 
..uruaIH"' ... of the I"'CU'ni"'\,"U"U'!:II'U::U::! nl'l:llC!.I:II,,\f 

hydrolysed solution as 

5 

reagents of rlllt ..... ,..,.u .. ,"7I11t ...... AI ... an,lTlrJ:III 

less otherwise 
eralized water or water of 00 ..... ' ........ '"" ..... 

&.1 50% 
aqueous solution. 

The should contain the minimum amount of 
sodium carbonate and mercury, Do not shake or stir 
the solution before use. 

5.2 
volumetric 

5.3 Eluent 1 
(18 

acid 

demineralized water 

the no"' .......... .,. .. <!'.oor...,,o'N 

brane fitters. 
tween 20 mtn and 30 min. 

5.4 Eluent 2 sodium 
300 solution. 

ml of de~las~sed water 
of the sodium solution (5.1). 

CAUTION It is 
dissolved carbon dioxide from the eluents 
Carbonate will act as a 

standard 

ml 

to remove 
to use. 
on the 

in a drastic reduction in resolution 
Ai:IIl'/"'tiI"IAi:IIlII'\I"\/ gr.cI""~lrlCll the solution the before the 

5.5 

galaC1:osle. ~ ........... , .......... mannose, sucrose and mannitoL 

to the nearest D,' mg, 100 mg 
of each into 100 ml volumetric 

and dilute to the mark with water 
standard soluhons of 1 000 

Mixed standard solutions can also be from 
se[)an:ne stOCK solutions once the retention time of 

is known under the 

Further dilute the standard solutions to reach carbo­
r\\lr,r;:;l!l'oQ! concentrations similar to those found in the 
nnrl-mlnn1IV~::An or instant coffee 

The resolution of rhamnose from 8f!binose is diHicult 
to achieve. If these two monosaccharides do 
not add rhamnose in 8 mixed standard solution. 

6 

in the fol-

8.1 A.nalvti~11II1 ballince, c.;f~paOle of VoJILI'H1hUII1 to an 

mg. 

6.2 One-mark volumetric of 
100 rill (in accordance with class A of ISO 1 

6.3 Graduated of 1 000 ml 
and 50 tall form. 

6.4 Vacuum filtration sysrtel1rt 

6.5 papers, 

D.5PO~Sal)ite C18 fitter cartri~:lge~ to be used 

6.1 
sIze. 

8.8 
100 "C ± 5 "C. 

membrane 11m pore 

of maintained at 

~AI'l"""";l~1f C1 B (Waters) and LC-18 are examples of suitable available This in--
for the convenience of users of this International Standard and does not constitute an endorsement ISO 

2 
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6.10 detector with 
e lectrode51 . 

6.11 

8.12 to used acc~orcljna 
to the manufacturer's recommendations. 

7 

receive 8 

r",..-, .. .o.""" .. ,f",j"\}lIli and has not been dam-

...::"" .......... ,1."",... is not part of the method C!"',,::."'.t'orl 

Standard. A recommended 
method is in ISO 6670:1983. Insranr coHee in 
C8ses with liners _ 1;,.~...".-.. ..... jrJn .. 

When the Instant is not in cases with liners. 
take a well-mixed t'a .. ',. ...... ""'"',+-..f,\I.i:lo ~~r'V'o""'o from 

8 

matter 

matter determined on a 01 
laCO(cltolV ... ' ............ 1."'" in accordance with ISO 3726_ 

2} The SioLe system (Dionex) of a model GPM·11 
8utosampler filled with a 20 ,.d loop. model 
NaOH addition {DiOnex) are of suitable 

1624669 0627685 992 .. 

to the mark with water. Filter 5 ml 
to 1 Q ml of this solution a 
Discard the millilitres. 

300 mg 
100ml 

the level of the solution below 
that of the water in the bath, Swirl the solution 
hand every 30 min. Cool to room ter"lioer.:~tulre 
....... t''' ..... n the flask under water, Dilute to the mark 
With water and filter the solution a fil-
ter paper Pass 3 ml of the filtrate a 

Set up the 
.nt,':1""'·"."'" (6.11)-

Allow the "'hrl"\,....."'+,.'I"'I,.~u .. h 

Filter 
utions or 

UI:::iu:llfl...i the first millilitre . 

detector <G.10) and 

and th~ test sol· 
I-lm membrane filters 

the same volume of .ilfo,"' ....... rl standard and test 
solutions into the and separate carbo-

under the conditions in 1 
and 2. 

solution, 

a standard solution four in or-
der to account for any "'k,,, ........ '., .. ,, in retention times or 

(Dionex) with a model SP8875 
and reagent reservoir tor 

31 Carbo Pac PA1 (10 urn, 250 mm x 4 mm) IDionex) is an example of a sUitable analytical column available cornmAr(';.I"lIv 

4) CarboPac PA is an of a suitable available commerciallv_ 

5J Model PAD-II (Dionex) is an of suitable eQuipment available f":nrnmt:>r""!I~!lV 

6) Mode! Autolon A1-450 is an of suitable 

J} On Guard-AG (Dione:.:) is an .... "' .. ,"""1'\.1 ... of a suitable .... ""nlrirl, .... rJ .... mlm ... lrl"'l:aII\/ available. 

This information is iar the convenience of users of this International Standard and does not constitute an endorsement 
ISO of these I./fV\JUI"'\;). 
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Table 1 of column 

Eluent Time Eluant Eluent Procedure 

51 S2 

min ml ml 

I socratic o 100 0 

50,0 100 0 

0 100 

0 100 

05,1 100 0 

80,0 100 0 

NOTES 

1) Retltndon tImes tend to wry hom une column to another. Start clean-up only when the last 
monosaccharide (ribosel has been eluted. 

2) It may be necessary to 1'\4''' .... 1'11''1'\ 

O!,;;'-4'''IU.o'IIYIII time in order to achieve a 
11'\1.:l''''UI",nl:! of standard soluliun UI to increase the ra­

seo>a111tlon of sucrose and 

Detector 

content, Cb, 

to 

2 - Conditions 

20 ji.1 

1,0 mVmin 

Eluent 52 (5.4) at a flowfi:.Ite of 0,6 'Td/min 

Ambient 

FIl! up the reference cell with Eluent S2 15.41. 

Use the 

m 

the manufacturer. 

is the mass, in grams, 
in the test solution 
on a 

is the mass. in grams, of the r''>Ilr'nnlnV.-,,'::I,I'C. 

as a per- in the standard solution 

v of the test 501-

co - ---'=-.,---)( 1 00 

is the 
ution 

where 

A area of the individual carbo­
n",,,,",,,, ... in the test solution 

area of the individual carbo­
n.vt'''Ir"2''.c> in the standard solution 

is the un •• 1m,." in 1""r"!..lhhtl"o:.e- of the standard 

Take as the result the arithmetic mean of the two 
determinations. the result 

or total II'Yl,Q1'r,nl"l 

to the nearest 0.01 % 
or the total 



STD. I BS 5752: PART 15-EN6L 1997 

'0 
Details of an test on the of 
the method are summarized in annex A. The values 
derived from this test may not be ap­
OIl(~aOle to concentration ranges and matrices other 
than those 

The values of reCleatal:l'lll~ and 
show a marked 

concentration of each l"'';ir·l'\ .... il'\'u'lr'''·to 

in many cases in the examined was 
very low. This is reflected in some poor 

ever, wrth contents 
oreiCISlon values are ac(~er:'tat)le. 
annex A. 

10.1 

is n.cn'lnC,jM[ 

between two Inf1,~rU::II"lf1,QI"I1' 
on identical test .......... ,."' .. ,,,1 

D05i51ble therefore to 
for each and every r~u·!"'I"'Y'\~U't"""1~o. 

How­
both 

for a full range of OOSiSIDI9 l"IiI:H .... ~l"It!!:II'I.a 

contents. 

that the content of a carbo-
IS greater than data show 

that the relative standard deViation averages 4.5 %. 

t18IProaUI::IOIUt\i is defined as the absolute differenee 
between two test obtained the 
same method on identical test material in different 

1b2~bb9 0627687 765 

laboratories with ........... "" ... "'...... operators 

it is not to 
each and every I'!:IF·nn'P'\\u· ....... " ..... 

for a full range of 001:];81018 J"''''''''''''''''' con-
tents. 

that carbo-
is greater than the data show 

that the relative standard deviation averages , 
At a content of less than 

the coefficient of variation increases 

For each the re~)rOIClU(~ll:)llItv 
ability ranges as found In the rnt4arlciDoratiorv 
the aOIJII€:d 

11 

The test shall "" .... .c.!" ..... 

- the method in accordance with which 
was out if 

the method 

- the result obtained for each of 

- if the hss been .... 1'\/"' .... 1.<'6P1 the 
result obtained. 

It shall also mention all _~"r_." __ 
in this International or as ~- ... ~--. 

with details of any incidents which may have 
influenced the test result 

The test report shall include all information necessary 
for the identification the ~!:k,..,.~",I", 

5 
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Free fructose 

Sucrose 
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3 - variation of r~~r04tjucllbiility and re=~a'tall~Unv 

Mean content rano. applhK'lin test 
% (mlm) d.b. 

0,02 to 1,6 

0.46 to 1,3 

0,04 to 2,0 

0,68 to 16.6 

0.' to 1.9 

0,15 to 1,3 

of coefficient 
of variation of 

rlDt'O(IlJlClbliUty, % 

59,5 to 9,9 

13.8 to 5,1 

21,1 to 4,9 

of coefficient of 
vlrilltlon of 0/0 

0,9 to 8,2 

',6 to 7,3 

6,6 to 3,0 

to 3.0 

to 3.8 

22.9 to 3.7 

21,0 to 0.2 

15.1 to 1.8 
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15 : 

an Int:erllalJlor,at€:Jrv 

1 ..... '''' ... I;Ol'I"\'' ...... '',''nl test, tarried out at the il'lt~rnational level in 1991 under the ....... ,;O~"Jw ... 
......... , .............. SC 15, and executed by the technica I comml1tee of in which 11 laboratories 

oartlcloateo. each of which carried out 2 on each 6 commercial gave 
the statistical results shown in tables A.1 to A.S . 

8) ISO 5725:19SS, Prl!cisjol1 of test methods - Determination of ref)19ar~IDlllry tmd lep.fUC7uclPomry for a standard test method 
by tests. 

7 



Sam,. 

Number of laboratories retained aftef eliminating 
olJtfiers 

Standard deviation of reproducibility. sJI 

Reproducibility, 2,83 .S1:z 

Coefficient of variation 0' reproducibility. % 

7 11 

Free Total 

0,024 I 0.179 

0.000 I . 0,013 I 

0,001 I 0,035 I 

1.547 I 6,986 I 

0,015 0,075 

0.041 0.213 

59.454 41.996 

2 

10 

Free 

0,060 

0,001 I 

0,002 I 

0,914 I 

0.034 

0.098 

57,581 

3 .. 
11 10 10 

I 
11 

Total Free Total I Free Tot?J1 

0,151 1,582 I 1,854 0,619 I 0.782 

0,:J1. 0.044 I 0,04" j 0,022 I 0,031: 

0,J32 I' 0.124 I 0,115 I 0,063 I 0,102 

7,609 I 2,777 I 2.19B I 3,59L I 4.594 

0.069 0.157 0.331 0.150 0.161 

0.196 0.444 0,938 0,42" 0,454 

45,961 9.925 17,866 24,162 2:0.535 

t::::I 

m 
~ 

~ 
H 

- r..-1 

9 
I.n 

5 6 ....... 
I.n 

9 11 8 10 
ru 

'1J 
Free Total Free Tot!1 :3> 

;;::0 

0.192 0,300 I 0,059 I 0,'79 I ;;l -i 

1::-1 

0,016 I 0,032 I 0,004 I 0,018 I ~ 
l.n 
I 

M 

0,045 0,091 I 0.012 I 0.050 I ~_ Z 
t:i'l 
r 

B.245 10,776 I 7.071 I 9,801 I ..... 
1::-1 
..lI 

0.065 0,112 0.029 0.090 i ..lI 
....... 

0,183 0,316 0,083 0,254 
a 
0' I "'l 

33,789 37,260 49.132 5D,084 ~. 
1::-1 
0-
ru 
.r: 

1ft 
0-

10 IT'" 
:::c -IJ 

I 0 
(l1li a-

ru 

JI I 
CD 

n.J 
lJ1 
-i 



,s~ 

IYl 
-; 
~ 

W 
V1 
H 

tD 
IYl 

r..n 
-...I 
I.rI 
ru 

SllIIImpht 1 2 3 .. !5 6 '"C 
» 

Number of labol1rtories retained after eliminating 
11 11 9 11 11 11 11 11 ~O 9 11 11 

outfiers 

;::a 
-i 

I:--J 

Arabinose con1ent free Total Free Total Free To1al Free Total free TO'tal Free Total In 
I 

M 
Mean cOl'lten 1. % 0,891 3,544 1.325 ",833 0,464 4,759 0,747 4,539 0.505 4,081 0,629 3.786 

(;'; 10 - r 
Standard deviation of repeatabili1y, s, 0.033 0.234 0,021 0,160 0,017 0.147 0,054 0,209 0.022 0,122 0,026 0.216 

I::-' 

Repeatability, 2. B3 $, 0,092 0,662 0,000 0.453 0,049 0.417 0,154 0,590 0,003 0,344 0,073 0,612 
-D 
-D 
....... 

Coefficient of variation repeatability', % 3,654 6.597 1.603 3,311 3.755 3.098 7,297 4.59J:+ 4.419 2,979 4,092 5,709 " -CP 

Standard deviation of reproducibiliiy, Sir 0,123 0,749 0.068 0,836 0,049 0.598 C,OB] 0,831 0.039 0,199 (l,056 0,771 
8 

I::-' 
:J ... 

Repoducibility, 2,83 Sit 0.349 2,120 0.191 2,365 0.139 0,247 2.353 O. 10 0,562 158 2,182 
IT ~ ru ... 
.J:: -

Coefficient of variatioo of reproducibility, % 13,832 21,141 5,105 17.289 10,556 14':,559 11, 7tl7 13.319 7.729 .4,868 8,895 20.366 
IT !i cr 

~--- --- ---- - ~-- ..IJ 

c 
a-
ru 
-...I 
0-
J] 

I::-' 

I::-' 
-D 
0-

I 

f.D 
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Sample 1 Z 3 

Number 01 laboratories retained after eliminating 

I 1 10 10 1 
outliers. 

Galactose contem I Free Total Free -ot!lll 

Mean content, % (m/FIT) I 0,562 17,779 0,339 16.481 ::i,191 8.005 

Standard deviation of repeatability, S, I 0.017 I ,441 I 0.014 0.430 ),019 0,219 

Repeatability, 2,83 s, I o.~71 4.0181 0,039 , ,216 :>.053 0.619 

Coefficient or variatioll of repeatabdity, % 2,964 I B.l05 I 4.07[ 2,325 9.810 2.704 

Standard deviation of reproducibility, SR 0,030 I 1,582 I 0.027 2, lB' 'J,D25 0,647 

Reproducibllitv, 2,83 .I'~ 

Coefficient o. van~lilll"l reproduc::ibility, % 

.. 5 

11 11 9 9 

Free Total Total 

0,438 16,259 0,475 18,444 

0.026 0,632 0.015 0,306 

0.074 .789 0,041 0,867 

5.948 I 3,8a6 I 3.085 I 1.661 

0.036 I 2,097 I 0.019 I 1,377 

6 

n 10 

free Total 

0,362 17,687 

0,018 0.160 

0,051 2.152 

5,006 I 4,300 I " 
40 

0,045 I a 1,503 I lID 
:I ... 

4,255 

a,50D 

....... 
-t 
t;;;II 

W 
1.-1 
H 

W 
1.-1 

l.n 
...... 

'"C 
» 
;:;;Q 

-I 

1:-1 

• rr1 
Z 
Ci"'o 
r 

1:-1 
-II 
-II 
...... 

l::-" 

.c 
IT" 
IT 
...D 

o 
Ir 
ru 

Cl 
ru 
ru 



.... .... 

Semple 

Number of htOOfSIOfiES retained after eliminating 
Ooutliers 

Glucose content 

Mean content, % 

Standard deviation of repeatability. Sr 

Repe!ltl:lbility. 2.83 .i,. 

Coefficient of variation of repeatability, 

Stand~rd dev;atioo of reproducibility, .til 

Reproducibility. 2.83 l,r 

Coefficient of variation of reproducibility. 

1 

1 i 11 

Free Total 

0.105 0,684 

O,OW 0,059 

0.029 0,166 

9.911 8,661 

0,022 0,114 

0,062 0.323 

21,057 16.667 

".s~ 

2 3 

9 10 10 

Free Total Free 

0.0.42 O,a26 2,041 

0,004 0,)62 0,050 

0,012 0,174 0,143 

10,151 7.449 2,47() 

0,009 0,178 0,129 

0.D24 0.504 0,361 

20,419 21,551 6,249 
,-

4- 5 6 

11 10 11 to " 1 11 

Total =ree -otal Free Total Free Total 

16,649 1,657 4,385 :J.1BS 1.951 0.186 1.025 

0,990 D,OSS 0,166 :>.019 0.11 0,018 0,081 

2,B03 0,'92 0,469 8,053 0.313 0,052 0,230 

5.949 4.092 3,780 IJ.006 5.674 9,853 7,937 

4.053 0,"01 1,038 ::).040 0.245 0,044 0,140 

11,411 0,286 2,938 J,113 0,693 0,125 0,397 

24.345 6,091 23,672 21,370 2.541 23.808 13,702 
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S.mple 

NlJmbar of laboratories retained after eliminating 
outliers 

Mannose content 

Mean content. % (m/m) 

Standard deviation 01 repeatability . .!', 

Repea1ability, 2,83 s, 

Coefficienl 01 valiation of repeatability, % 

Standard deviation of reproducibility. 51< 

Reproducibility, 2.83 Sl( 

Coefficien1 of vanatio" 01 reprodl.JCibility, % 

1 

11 10 

Free TOlal 

0,593 17,913 

0,028 1,038 

0,080 2,938 

4,875 5,796 

0,142 2.029 

DAD2 5.741 

24,373 ll.324 

2 31 

10 11 11 11 

Free Total Free TOlal 

0,155 14,365 0.470 2,601 

0,013 0,380 0,020 0,052 

0,036 1,075 0,056 0,147 

8,155 2,545 4.176 2,OD3 

0,055 2,180 O,Oe2 0,352 

0,153 6,168 0,233 0,99; 

36,005 15,173 17,514 13,546 

.- IS 

11 11 10 11 

Free Total Free Total 

0.329 5,598 Q,277 7,653 

0.023 J,171 Q,012 0.212 

O,OO~ :),483 0,033 0,600 

S.96C 3,047 ~,166 2,772 

0.061 J,859 0,111 0,808 

0,174 2,431 0,313 2,288 

18.647 15,346 39,969 10,563 

S 

11 10 

Free Total 

0,991 19.067 

0,038 0,426 

0,107 1,206 

3.801 2.234 

0,168 4,137 

D.474 11,70B 

16,918 21,698 

I 
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...a 
W 

Sample 

Number of laboratoriEllS retained after eliminillting 
outliers 

Fructose content 

Mea n content. % 

Standard devhrtion 01 -r 
-, 

$, 

Repeatability, 2,B3 .f( 
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STD.8S1 BS 5752: PART 15-ENGL 1997 .. 162466~ 062 98 540 

available from 75008 Paris. 

NOTE 1 This statement is a statistical of an available database which establishes limits for relevant 
carMr\vl1ra.t~~s within confidence levels. ISO 11292 an tool to establish levels 
in soluble coffee with the intentiol"l of adulterants . 

• nrt •• f"::T.I'V in the June 1995; available 
Suite 13, Castle 

8 Catherine 

NOTE 2 \AJ .... "loi'r .. ' .... il'\'faF~ .. /'a"A'il'\1"\ of the AFCASOLE statement whit.:h reHects limits for carOotwdfat~~s with a 
level of c:i .... r .. iti .. ·~f'\t ..... a basIs for by the authorities. 
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