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3.2

u
u
T{H (%Brix) SD(%Brix)
20% 20.00
B A 12.56 0.01
it B 11.33 <0.01
43.92
HENEER
FH9{H (%Brix) SD(%Brix)
20% 20.00
=Y 11.38 <0.01
#itD 11.41 <0.01
11.20
16.60
3.3
1CUMSA*

GD4/3-13

(RDS)

GS4-15




LINS*  ERP* U
ICUMSA GS1-7(2002)  GS2/3-9(2005)

TH9{E (%Brix) SD(%Brix) n
nD 37.27 <0.01 5
d d 37.93 0.01 5
(%Brix)
RDS (37.27 BFI#EE nD x me) / md 74.74
ADS (37.93 EFI#EE d x me) / md 76.06

+ (me) = 100.5

(md) = 50.1
3.4 LiquiPhysics
pH

LiquiPhysics

3 pH LabX

*LIMS ERP



Rebelein
an O] A B
A an
(0.1 MN@2S;05)
FEi91E g/L RSD % n
0.983 0.53 4
3.425 0.66 6
47.89 1.2 5
135.6 0.51 3
e Rebelein
b 10 mL 43 mg
0-15¢glL 20 mL,
1.56-3¢g/L 10 mL,
3-15¢/L 2mL,
15-60g/L 2mL, 1 26mL 100 mL — 4
60 - 150 g/L 2mL, : 10mL 100 mL — 10

°?2
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5.1
ICUMSA 6S2/1/3/9-15

5.1.1

- Excellence

SmartGrid ErgoClips

® [abX

5.1.2

5.1.3

Excellence Plus

HX204

0.01 - 0.05%

20¢

01-1.1%

10-20¢g




5.1.4

HX204 HEFE (ICUMSA GS2/1/3/9-15)
T SD Fi91E )
[% MC] [%MC] [% MC] [%MC]
Skt 0.018 0.002 0.019 0.004 180
A 0.181 0.07 0.202 0.014 180
5.1.5

4 : HX204

5.2

5.2.1



S 5ir 2
A Gickiv
:~1g :~4b6¢g
KF 2 mg/g 5% KF 2 mg/g
KF 2 mg/g
150 mL 1560 mL
g/ =8 Fkk 1.4

1. 150 mL 1. 1:4 /

29 45 ° C

25¢g
2 90 2. 15- 2.5
3
3. 3. 80
1200
V30 V30
TBox DR42 #&{E Kinematica Polytron
1200E 1220V
3 3
= 816 ppm = 125 ppm
= 2.5% = 7.5%
C30
5.2.2
1:1 / i3
45 ° C
600

5.2.3
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www.mt.com/Liquiphysics
www.mt.com/juice-multiparameter

19 - 51725013
Good Density and Refractometry Practice™
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METTLER TOLEDO

Food & Beverage - Ti-Note No. 10

Reducing sugar determination in beverages according to Rebelein

thiosulfate.

Reducing sugars are determined in beverages by titration of released iodine with sodium

Preparation
and
procedures

Compound

Titrant

Standard

Instruments,

Accessories

Literature

- Wines and juices

- 5 mL of each Fehling A and B solutions

- 40 mL deionized water

- Boil it for exactly 2 minutes then cool it to the room temperature
- 10 mL of 10% H,SO,4 and 10 mL of 10% Kl

- The solution is titrated with 0.1 mol/L Na,S,;0;.

- Sugar (Glucose), CgH1204
- M= 180.16 g/mol z=1

- Deionized water

- Fehling solution A, Fehling solution B
- 10% H,SO4

-10% Kl

- Sodium thiosulfate, Na,S,03
- ¢(Na;S;03) = 0.1 mol/L

- Glucose

- T50/T70/T90 Excellence Titrator (This method can also be used on G20).
- DV1020 20 mL glass burette,
- 100 mL glass beakers(ME-101446), XP205 Balance, LabX® pro titration software.

- DM140-SC platinum ring electrode.

- Glucose : 23589 + 0.0238 g/L srel = 1.009 % n=3

- Precipitate copper by adding sodium hydroxide. The filtrate has to be classified as
special waste.

- Use safety goggles, wear gloves and a lab coat. Note: It is recommended while
working in a lab.

- It may be necessary to adapt the method parameters to your specific sample.
- Reducing sugars are oxidized with excess alkaline copper sulphate solution.
- Standard solutions are prepared.

- Clean the electrode and the stirrer after each titration with deionized water.

- Mettler-Toledo Titration Applications M340 and M341

Craig Gordon
Compiled by: Sohel Ansari, IMSG AnaChem, April 2012 - v1.0
Revised: V. Gartner - MSG AnaChem, August 2012




Titration method

Sample Determination
001 Title
Type
Compatible with
D
Title

002 Sample
Humber of IDs
Ir1
Entry type
Lower limit
Upper limit
003 Titration stand (Manual stand)
Type
Titration stand
004 Stir
Speed
Duraticn
005 Titratiom (EQF} [1]
Titrant
Titrant
Concentration
Sensor
Type
Sensor
Unit

Stir
Spaed

Pradispensa
Made
Volume
Wait time

Control
Control
Titrant addition
dE(set value)
dv{min}

dV (max}

Meas. wal. acquisition
dE

dt

timin)

t (max)

Evaluation and recognition
Procedure
Threshold
Tendency
Ranges
hdd. EQP criteria

Termination
At Vmax
At potential
At slope
After number of
recognized EQPs
Number of EQPs
Combined terminaticn
criteria

Accompanying stating
Accompanying stating

Cendition
Condition

006 Calculation R1
Result
Result unit
Formula
Constant C=
M
z
Decimal places

007 Record
Summary
Results

008 End of sample

Back Value Determination
001 Title
Type
Compatible with

General titration
T50/T70/T90
ReducingSugar
Reducing Sugar

zl
Volume
2 mL
20 mL

Manual stand
Manual stand 1

40%
10 s

Ha2s203
0.1 mol/L

mV
DM140-8C
mV

40%

Volume
1.000 mL
0 s

User

Dynamic

8.0 mv

0.02 mL

0.5 mL

Equilibrium controlled
0.5 mv

1ls

3s

30 s

Standard
100 mv/mL
Negatiwve
]

No

20.0 mL
He
No

No
No
No

Content

g/L

Rl=(B[Back EQP]-Q}*C/m
Mfz

M[Glucose]

z [Glucose]

Results
Yes

General titration
T50/T70/T90
BackValue

Back value

002 Sample
Number of IDs
ID 1
Entry type
Volume
003 Titration stand (Rondelino TTL)
Type
Titration stand
004 sStir
Speed
Duraticn
005 Titration (EQF) [1]
Titrant
Titrant
Concentration
Sensor
Type
Sensor
Unit
Stir
Speed
Pradispensa
Mode
Volume
Wait time
Contrel
Control
Titrant addition
dE(set value)
dV (min}
dV (max)
Meas. val. acquisition

t (max)
Evaluation and recognition
Procedure
Threshold
Tendency
Ranges
Add. EQP criteria
Termination
At Vmax
At potential
At slope
After number of
recognized EQPs
Humber of EQPs
Combined termination
criteria
Accompanying stating
Accompanying stating
Cendition
Condition
006 Calculation R1
Result
Result unit
Formula
Constant C=
M

z
Decimal places

007 Record
Summary
Results

008 End of sample

009 Blank
Name
Results

010 Caleulation R2
Result
Result unit
Formula
Constant C=
M
z
Decimal places

007 Record
Summary
Results

1
Fixed Volume
10 mL

Manual stand
Manual stand 1

40%
10 s

Na25203
0.1 mol/L

mv
DM140-5C
mv

40%

Volume
10.000 mL
0 s

User

Dynamic
8.0 mv
0.02 mL
0.5 mL

Equilibrium controlled

0.5 mv

Standard
100 mV/mL
Megative

No

20.0 mL
No

Yes

1

No

No

No
Consumption
mmol
Ri=0

1
M[None]

z [Hone]
4

Results
Yes

Back EQP
Mean[R1]

Mean Back value
mmol

Rl=Mean [R1]

1

M[Hone]
z [None]
4

Results
Yas

Titration curve

B - V curve

E [uv]

400.00

300.00

100,00

0.00

4R/AV curve (£it)
B! [mV/mL)

0.00

-100,00
=200.00
-300.00
-400.00 .
~500.00

0.0 1.5 3.0

4.5 6.0

7.5

v [uL)




METTLER TOLEDO

Food & Beverage - Ti-Note No. 16

Formol Number, Acidity and True Brix Value of Orange Juice

Method for the determination of the formol number, acidity and true Brix value of orange juice
according to NEN 2843 and NEN 2861 (Dutch standards)

Preparation
and
procedures

Compound

Chemicals

Titrant

Standard

Instruments,
Accessories

Comments

Literature

- Concentrated orange juicy, 1-4g

- The sample is weighed in the titration beaker and mounted at the titration head. If drinkable
orange juice is used, then weigh in approximately 20 g. The sample is diluted using the
second pump of the sample changer.

- Firstly the acidity content is determined by performing an EP titration to pH 8.2 with NaOH.
this is given as citric acid content.

- Formol is dispensed by the second burette. After 1 minute reaction time, an EP titration to
pH 8.2 with NaOH is started.

- The formol number is defined in calculation R4 as mmol NaOH/10g sample, normalized to
65 True Brix: FN = (mmol NaOH*10*10*65)/(m*True Brix)

- A blank is run and stored as auxiliary value H2.

- Prior titration Brix value of the sample is measured with a refractometer. The value is stored
as auxiliary value as H1 and used in calculation R3 (correction for true brix)

- The molar mass M is set to 1.0 and is not used.

- Organic acids, free amino acids

- 50 mL deionized water

- Sodium Hydroxide, NaOH
- ¢(NaOH) = 0.5 mol/L

- THAM (TRIS) Tris(hydroxymethyl)aminomethane

- Titration Excellence T50/T70/T90

- Rondo 60 sample changer

- 1 addtional diaphragma pump (DOSE)
- XS205 Balance

- 10 mL DV 1010 Burette

- 1 addtional burette drive DV90

- Titration beaker ME - 101974

- Printer

- DG111-SC combined pH electrode.

- True Brix : 5777 + 0.007 % srel = 0.013 % n=2

- Aqueous solution

- Use safety goggles, wear gloves and a lab coat.

- Since there are different juice producers, it may be necessary to slightly adapt the
method to your specific sample.

- The formol value is generally given as the titrant consumption of 0.1 mol/L NaOH needed for
10 g or sample.

- True Brix is the corrected measured refractive index for the citric acid concentration.

- Mettler-Toledo Titration Application M240

Ko Schaap, MT-NL
Compiled by : Robin Isyas IMSG AnaChem, June 2012
Revised: V. Gartner - MSG AnaChem, August 2012




Titration method

001 Title
Type
Compatible with
I
Title
Author

002 Sample
Number of IDs
D1
Entry type
Lower limit
Upper limit
Density
Correction factor
Temperature

003 Titration stand (Manual TTL)
Type
Titration stand
004 PFump
RAuxiliary reagent
Volume
Condition
005 sStir
Speed [%)
Duration [s]
Condition

006 Titration (EQP) [1]
Titrant
Titrant
Concentration
Sensor
Type
Sensor
Unit
ture
Temperar_ure measurement
Stir
Speed [%]
Predispense
Mode
Wait time[s]
Control
End point type
Tendency
End point value
Control band
Dosing rate (max)
Dosing rate (min)

Termination
At EP
Termination delay
At Vmax
Max.time
Rccompanying stating
Accompanying
Condition
Condition
007 Dispense (normal) [1]
Titrant
Concentration
Volume
Dosing rate
Condition
008 Stir
Speed
Duration
Condition

009 Titration (EP) [2]
Titrant
Titrant
Concentration
Sensor
Type
Sensor
Unit
Temperature acquisition
Temperature acquisition
Stir
Speed
Fredispense
Hode
Wait time
Control
End point type
Tendency
End point value
Control band
Dosing rate ([max)
Dosing rate (min)
Termination
At EP
Termination delay
At Vmax
Max.time
Rccompanying stating
Accompanying stating
Condition
Condition

General titration
T50/T70/T30

True Brix

Formol Mo
Administrator

il

Weight

Rondo/Tower A
Rondo60/1A

Water
20 mL
Ho

70
15
Ho

HaOH
0.5 mol/L

pH
DG111-SC
pH

Ho
30

Hone

5

Absolute
Hone

8.1 pH
2.0 pH

10 mL/min
10 ul/min

10.0
0=
20 mL
=3

Ho
Ho

Formol

37

10 mL

60.0 mL/min
No

J0%
603
No

NaOH
0.5 mol/L

pH
DG111-5C
pH

He
30%

Hone
0 s

Absolute
Hone

8.2 pH
2.0 pH

10 mL/min
10 uL/min

Yes
0=
20 mL
=3

Ho

Ho

010 Calculation R1
Result
Result unit
Formula
Constant C=

Z
Decimal places
Result limits
Record statistics
Extra statistical function
Send to buffer
Condition

011 Calculation R2
Result
Result unit
Formula
Constant C=
M
Z
Decimal places
Result limit
Record statistics
Extra statistical function
Send to buffer
Condition

012 calculation R3
Result
Result unit
Formula
Constant C=
M

Z

Decimal places

Result limit

Record statistics

Extra statistical function
Send to buffer

Condition

013 Calculation R4
Result
Result unit
Formula
Constant C=

Z

Decimal places

Result limit

Record statistics

Extra statistical function
Send to buffer

Condition

014 Record
Summary
Results
Raw results
Table of meas.values
Sample data
Rescurce data
E-V
dE/fdV - V
log dE/dV -V
d2E/dV2 - V
BETA - V
E-t
v-t
dvidt - ¢
T-t
E - V & dE/dV -V
V-t & dv/dt -t
Method
Series data

015 End of sample

Citric acid
%
R1=0%C/m
192/m*3
M[Hone]
z[Hone]
1

He

Yes

He

Ho

He

True Brix corr
%
R2=R1*R1* (-0.00035)+C
(R1*0.191)+0.024
M[Hone]
z[Hone]
2
He
Yes
He
Ho
He

True Brix
R3=H[Brix wvalue]+RZ

M[Hone]
z[Hone]
2

He

Yes

He

Ho

He

mmol NaOH/10g

R4=6500*C/ (m*R3)
Q(2]-B[Blank run]+QEX[1]
M[Hone]

z[None)]

2

He

Yes

He

Ho

He

Ho

Per sample

Per sample

Lat titration function
Ho

No

Last titration function
Ho

Ho

Ho

Ho

Ho

Ho

Ho

Ho

Ho

Ho

Ho

Ho
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