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METTLER TOLEDO

Food & Beverage - Ti-Note No. 06

Acetic acid content in vinegar

The acetic acid content is determined in vinegar by titration with sodium hydroxide.

Preparation
and

procedures

Instruments,
Accessories

Compound
Chemicals

Titrant

Standard

Comments

Literature

Author

- Vinegar, 0.7 — 1g

- Approx. 1g vinegar in a titration beaker.
- Add 50mL of deionized water.
- Titrate it with 0.1 mol/L sodium hydroxide.

- Acetic acid, CH;COOH
- M=60.05g/moL, z=1

- Deionized water
- Sodium hydroxide

- Sodium hydroxide, NaOH
- ¢(NaOH) =0.1 mol/L

- Potassium hydrogen phthalate,

- T50/T70/T90 Titration Excellence, G20 Compact Titrator,

- Rondo or Rondolino Sample Changer,

- DV1010 10 mL glass burette,

- 100 mL PP titration beakers, XS$205 Balance, LabX® pro titration software

- DG115-SC (Combined pH glass electrode)

- Acid content: 4738 0.007% srel = 0.152% n==6

- Neutralization before final disposal as aqueous solution.

Use safety goggles, wear gloves and a lab coat.

The method parameter has been optimized for the sample used in this application. It

may be necessary to slightly adapt the method to your specific sample.

- Adjustment of the DG115-SC pH glass electrode. The electrode is adjusted using pH
buffers 4.01, 7.00 and 9.21 before starting the analysis.

- The titer of sodium hydroxide is determined using potassium hydrogen phthalate as a
primary standard; 80mg is dissolved into 50mL deionized water and titrated.

- The rinsing time was defined to 2s. In this way, the electrode is cleaned with deionized

water before starting the subsequent sample.

- Mettler-Toledo Titration Application M400-2009

Thomas Hitz, MSG, July 2006.

Ralph Egli, MSG, May 2009.

Compiled by: Vineesh Pallath, IMSG AnaChem, June 2012 —v1.0
Revised: V. Gartner — MSG AnaChem, August 2012




Titration method

001 Title
Type
Compatible with
I

Title

002 Sample
Humber of IDs
I 1
Entry type
Lower Limit
Upper Limit

003 Titration stand (Rondolino TTL)
Type
Titration stand
004 Stir
Speed
Duration
Condition
005 Titration (EQP) [1]
Titrant
Titrant
Concentration
Sensor
Type
Sensor
Unit
Stir
Speed
Predispense
Mode
Volume
Wait time
Contrel
Control
Titrant addition
dE (set value)
dv (min})
dv  (max)
Meas. Value acguisition
dE
dt
t (min)
t [max}
Evaluation and recognition
Procedure
Threshold
Tendency
Ranges
Add EQP criteria

General titration
T50/T70/T30

M400

Acetic acid content in
winegar

1
Vinegar
Weight
0.7g
1.0g9

Rondolino TTL
Rondolino TTL1

35%
10 s
Ho

NaOH
0.1 mol/L

pH
DG115-5C
pH

35%

Volume
1 mL
5s

User
Dynamic
12 mV
0.002 mL
0.5 mL
Equilibrium controlled
0.5 mv
1ls

is

30 s
Standard
5 pH/mL
Positive
]

Ho

Termination
At Vmax
At potential
At slope
After number of
recognized EQPs
HNumber of EQFs
Combined termination
criteria
Accompanying stating
Accompanying stating
Condition
Conditicon
006 calculation Rl
Result
Result unit
Formula
Constant C

z
Decimal places
Result limits
Record statistics
Extra statistical func.
Send to buffer
Condition

007 Record
Results
Raw results
Table of meas. Values

Sample data
Rescurce data
E-V

dE/fdV - V
log dE/dV - V
dEfdV - V
Beta - V
E=-t

v-t

dvide - ¢
T-t¢t

E- V & dE/dV - ¥
V-t&dvi/dt -t
Method
Series data
Condition

008 End of sample

10.0 mL
Ho
HNo

Yes
1

Ho
Ho
Ho

Content

%

Rl=0%C/m

M/ {10*z)
M[Acetic acid]
z[Acetic acid]
3

HNo

Yes

HNo

Ho

No

Per series

Per series

Last titration function
Per series

No

Last titration function
Last titration function

Titration curve

Potenti alfpH]
L 30 - = = =Derivative

11 5 - 80
pH dpHdv
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a4
- S0
7 4
L ao
[
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L]
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4 1
’
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P
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METTLER TOLEDO Food & Beverage - Ti-Note No. 07

Vitamin C Content in Orange Juice: Voltametric Indication

Content determination of vitamin C (ascorbic acid) in orange juice by voltametric titration with
DPI. The titration is monitored by a polarized DM143 electrode.

Orange Juice, 5 ¢

Preparation - The juice is well homoginised and is weighed directly into the titration beaker and

and diluted with 50mL deionised water.

procedures - After addition of 50mL deionised water the sample can be purged with nitrogen gas
to avoid oxidation of vitamin C

- The pH value is adjusted to pH 3 with 2% oxalic acid by titrating the sample using an
EP titration function.

- L(+) ascorbic acid, CgHgOg
- M=176.13g/moL, z=2

- 50mL Deionized water,
- 2% Oxalic acid for adjustment to pH 3

Compound

Chemicals

Titrant - 2,6-dichlorophenolindophenol, DPI
- ¢(1/2 DPI) = 0.01 mol/L

Standard - Ascorbic acid, 0.01 mol/L

LB GRS | - T50/T70/T90 Titration Excellence, G20 Compact Titrator,

Accessories | BETET Sample Changer, Cover Up,T-Box with connecting cable

- DV1010 10 mL glass burette,

- 100 mL PP titration beakers, XS205 Balance, LabX® pro titration software

- DM143-SC (Double pin platinum electrode)

- Vitamin C: 34816 + 0.334 mg/100g srel = 0.960% n=5

- Neutralization before final disposal as aqueous solution.

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

- The method parameters have been optimized for the sample used in this application.
It may be necessary to slightly adapt the method to your specific sample.

- Both DPI and ascorbic acid standard solution are not stable. To get accurate results, it
is recommended to prepare them fresh before use.

- The DPI titrant has to be stored in brown glass bottles to protect it from light.

- Ascorbic acid is sensitive to light, temperature and oxygen. Titration beakers with light
protection as well as use of purge gas are recommended. Keep in the dark.

- The sample size depends on the amount of vitamin C: 1 -15 mg vitamin C
corresponds to 0.5 — 8.5mL 0.01 mol/L *z DPI

- This method describes the voltametric determination of L(+) ascorbic acid with a
polarized sensor DM143-SC. An alternative the current of 10 -12 pA is applied to the
double pin platinum electrode and the potential is measured.

Literature - Mettler-Toledo Titration Application M411-2006

Thomas Hitz, MSG, July 2006.
Compiled by: Vineesh Pallath, IMSG AnaChem, June 2012 — v1.0
Revised: V. Gartner — MSG AnaChem, August 2012




Titration method

001 Title
Type
Compatible with
I
Title
002 Sample
Number of IDs
Ir 1
Entry type
Lower Limit
Upper Limit

003 Titration stand (Manual stand)
Type
Titration stand
004 Stir
Speed
Duration
Condition
005 Titration (EQF) [1]
Titrant
Titrant
Concentration
Sensor
Type
Sensor
Unit
Indication
Ipol
Stir
Speed
Predispense
Mode
Volume
Wait time
Contrel
Control
Titrant addition
dav
Meas. Value acguisition
dE
dt
t (min)
t [max}
Evaluation and recognition
Procedure
Threshold
Tendency
Ranges
Add EQP criteria

General titration
T50/TT0/TI0

Mdll

Vitamin C content

1

Orange Juice
Weight

0.0g

10.0g

Manual stand
Manual standl

35%
10 s
No

s DPI
0.01 mol/L

Polarized
CM143-SC
v
Voltametric
12 pA

35%

Volume
1 mL
2s

User
Incremental
0.05 mL
Equilibrium controlled
2.0 mv

1ls

Z s

30 s
standard
500 mV/mL
Hegative

0

Ho

Termination
At Vmax
At potential
At slope
After number of
recognized EQPs
Humber of EQPs
Combined termination
criteria
Accompanying stating
Accompanying stating
Condition
Condition
006 calculation Rl
Result
Result unit
Formula
Constant C
M
z
Decimal places

10.0 mL
Ho
HNo

Yes
1

Ho
Ho
Ho

Content

mg/100g
R1=0%C/m

100*m/z
M[Ascorbic acid]
z[Rscorbic acid]
3

Result limits Ho
Record statistics Yes
Extra statistical func. Ho
Send to buffer Ho
Condition Ho
007 Calculation R2
Result Content
Result unit L}
Formula R2Z=0*C/m
Constant C=M/ (10*z)
M M[Ascorbic acid]
Z z[Ascorbic acid]
Decimal places 4
Result limits Ho
Record statistics Yes
Extra statistical function Ho
Send to buffer Ho
Condition Ho
008 Record
Results Per series

Raw results
Table of meas. Values
Sample data
Resource data
E-V
dE/dV - V
log dE/dV - ¥
dE/fdV - V
Beta - V
E-t
v-t
dv/dt - t
T-t
E- V & dEfdV - V
V-t &dVfde -t
Method
Series data
Condition
009 End of sample

Per series

Last titration function
Per series

Ho

Last titration function
Last titration function
No

Ho

No

Ho

No

Ho

No

Ho

No

Ho

No

Ho

Titration curve

1000
E/fm\V
900
800 A
700
600
500
400
300
200

100

- 100

- -100

dE/dV

- -300

— Potential Ef mV
- - - - Derivative de/dY

- -500

- -700

- -900

- -1100

- - 1300

VimL
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METTLER TOLEDO Food & Beverage - Ti-Note No. 08

Acid Content in Wines and fruit juices

General method for the determination of acidity of wines and juices. The method could easily be
adapted for other acid determinations.

Preparation
and

procedures

Compound

Chemicals

Titrant

Standard

Instruments,
Accessories

Comments

Literature

- Wines and Juices, 10mL

- Place 10mL of well homogenized juice or wine into a titration beaker.
- Add 40mL of deionized water.
- Titrate with 0.1 mol/L NaOH.

- Malic acid, M = 134.09 g/moL, z=2
- Citric acid, M =192.13 g/moL, z=3
- Tartaric acid, M = 150.09 g/molL, z=2

- 40mL Deionized water,

- Sodium hydroxide, NaOH
- ¢(NaOH) = 0.1 mol/L

- Potassium hydrogen phthalate

- T50/T70/T90 Titration Excellence, G20 Compact Titrator,

- Rondo or Rondolino Sample Changer,

- DV1010 10 mL glass burette,

- 100 mL PP titration beakers, XS$205 Balance, LabX® pro titration software

- DG111-SC (Combined pH glass electrode)

- Acid content: 6.380 £ 0.01076 g/L srel = 0.169% n=6

- Neutralization before final disposal as aqueous solution.

Use safety goggles, wear gloves and a lab coat.

The method parameters have been optimized for the sample used in this application.
It may be necessary to slightly adapt the method to your specific sample.

The sample was degassed in an ultrasonic bath for 5 minutes, in order to get rid of
CO,.

Temperature was measured before the titration and the endpoint values were
automatically corrected accordingly.

- Mettler-Toledo Titration Application M561

A.Aichert, N.Spiru, MSG,
Compiled by: Vineesh Pallath, IMSG AnaChem, June 2012 —v1.0
Revised: V. Gartner — MSG AnaChem, August 2012




Titration method

001 Title
Type
Compatible with
I
Title
002 Sample
Humber of IDs
Ir 1
Entry type
Volume

003 Titration stand (Manual stand)
Type
Titration stand
004 Stir
Speed
Duration
Condition
005 Titration (EP) [1]
Titrant
Titrant
Concentration
Sensor
Type
Sensor
Unit
Stir
Speed
Predispense
Mode
Volume
Wait time
Centrol
Mode
Tendency
End peint value
Control band
Dosing rate [max]
Dosing rate [min]
Termination
At EP
Termination delay
At V max

Accompanying stating
Condition
Condition

General titration
T50/T70/T30

M561

Acid content

1

Apple Juice
Fixed wolume
10 mL

Manual stand
Manual standl

50%
60 =
Ho

NaOH
0.1 mol/L

BH
LG111-5C
pH

35%

Volume
3 mL
Qs

Absolute
Positive
8.1 pH
1.0 pH
1.0 mL/min
10 pL/min

Yes

Qs

20.0 mL
infinite
Ho

Ho

006 Calculation R1
Result
Result unit
Formula
Constant C
M
z
Decimal places
Result limits
Record statistics
Extra statistical func.
Send to buffer
Condition

007 Calculation R2
Result
Result unit
Formula
Constant
L}
Z
Decimal places
Result limits
Record statistics
Extra statistical function
Send to buffer
Condition

008 Record
Results
Raw results
Table of meas.Values
Sample data
Resource data
E-V
dE/dV - V
log dE/dV - ¥
dE/fdV - V
Beta - V
E-t
V-t
dv/dt - t
T=-t
E- V & dE/dV - ¥V
V-t &dVfde -t
Method
Series data
Condition

009 End of sample

Volume
mL
R1=VEQ
i
M[None]
z [None]
3

HNo
Yes
HNo
Ho
HNo

Acid content
gL

R2=Q*C/m
C=M/z
M[Malic acid]
z[Malic acid]
3

Ho

Yes

Ho

HNo

Ho

Per series

Per series

Last titration function
Per series

Ho

Last titration function
Last titration function
No

Titration curve

Not Available




METTLER TOLEDO Food & Beverage - Ti-Note No. 09

Free Sulphur Dioxide (SO,) content in Wine

The content of free sulphur dioxide (SO,) in wine is determined by redox titration with iodine as a
titrant. The titration is monitored using a Pt double pin electrode DM143-SC at a fixed polarization
current (voltametric indication)

Preparation
and
procedures

Compound

Chemicals

Titrant

Standard

Instruments,
Accessories

Comments

Literature

- 50 mL White wine

- 50mL wine is transferred into a titration beaker with a pipette.

- 5mL of 10% potassium iodide solution is added. This step has been performed using
an additional dosing unit. It can be performed manually using a pipette.

- 5mL 20% sulfuric acid is added to the titration beaker. This step has been performed
using an additional dosing unit. If this is not possible, this step can be done manually
with a pipette.

- Sulphur dioxide, SO,
- M=64.06g/moL, z=2

- 5mL 10% Potassium iodide, Kl
- 5mL 20% Sulfuric acid, H,SO,

- lodine, I,
- ¢(1/2 1) = 0.02 mol/L

- Ascorbic acid, CgHgOg,

- T50/T70/T90 Titration Excellence, G20 Compact Titrator,

- 2 Additional dosing units.

- DV1010 10 mL glass burette,

- 100 mL PP titration beakers, XS205 Balance, LabX® pro titration software

- DM143-SC (Double pin platinum electrode)

- Sulphur dioxide content: 21.185 = 0.067 mg/L srel = 0.315% n=6

- Neutralize the acid waste before final disposal.

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

- The method parameters have been optimized for the sample used in this application.
It may be necessary to slightly adapt the method to your specific sample.

- The titer determination is performed using pure ascorbic acid as a primary standard.

- In order to avoid loss of SO,, the sample must be taken from a freshly opened bottle.
After opening the bottle, free SO, can evaporate with CO; or be oxidized while in
contact with air resulting in too low values.

- Working with the sample changer leads to SO, losses from the sample beakers
already prepared on the rack. Therefore, it is recommended to work without a sample
changer to achieve a higher accuracy.

- lodine is also reduced by other wine components. These competing reactions can
partly be delayed by the addition of 5 mL 10% potassium iodide solution.

- The reaction only takes place in acidic medium. Therefore, 5 mL 20% H,SO, must be
added immediately before titration.

- Mettler-Toledo Titration Applications M419-2006, M563 and M564

Claudia Schreiner, MSG, July 2006.
Compiled by: Vineesh Pallath, IMSG AnaChem, June 2012 — v1.0
Revised: V. Gértner — MSG AnaChem, August 2012




Titration method

001 Title
Type
Compatible with
I
Title
002 Sample
Number of IDs
Ir 1
Entry type
Volume
Density

003 Titration stand (Manual stand)
Type
Titration stand
004 Dispense (normal) [1]
Titrant
Concentration
Volume
Dosing rate
005 Dispense (normal) [2]
Titrant
Concentration
Velume
Dosing rate
006 Stir
Speed
Duration
Condition
007 Titration (EPF) [1]
Titrant
Titrant
Concentration
Sensor
Type
Sensor
Unit
Indication
Ipol
Temperature acquisition
Temperature acquisition
Stir
Speed

End point type
Tendency
Endpoint walue
Control band
Dosing rate (max)
Dosing rate (min)

General titration
T50/T70/T30

Md19

Free SO; content in wine

1

White wine
Fixed wolume
50mL

1.0 g/mL

Manual stand
Manual standl

108KI

1 mol/L

5.0 mL

60.0 mL/min

20% H,50,

1 mol/L

5.0 mL
60.0 mL/min

50%
10 s
No

W1,
0.01 mol/L
Polarized
DM143-5C
mV
Voltametric
10 pA

No
50%

Hone
10 s

User
Absolute
Negative
100 mV

30 mv

1.25 mL/min
100 pL/min

Termination
At EP
Termination delay
At Vmax
Max. time

008 Calculation R1
Result
Result unit
Formula
Constant C
L}

z
Decimal places
Result limits
Record statistics
Extra statistical func.
Send to buffer
Condition
009 Record
Results
Raw results
Table of meas. Values
Sample data
Resource data
E-V
dE/dV - V
log dE/dV - ¥
dE/fdV - V
Beta - V
E-t
v-t
dv/dt - t
T-t
E- V & dEfdV - V
V-t &dVfde -t
Method
Series data
Condition
010 End of sample

G20 Compact Titrator Method

Content

mg/L

R1=0Q*C/m
M*1000/=z

M[sulfur dioxide]
z[Sulfur dioxide]
3

Ho

Yes

Ho

HNo

Ho

Per series

Per series

Last titration functicn
Per series

Ho

Last titration function
Last titration function
No

The G20 method includes slightly modifications

008 Caleulatien R1
Result type
Calculation type
Formula
Result
Result unit
Constant C
L}
z
Decimal places
Result limits
Record statistics

Predefined

Direct titration
R1=Q*C/m

Content

mg/L

M*1000/z

M[Sulfur dioxide]
z[Sulfur dioxide]
B

No

Yes

Titration curve

E/mv 6007
550 -

500

450 +
400 +
350 A
300 A
250 A
200 A
150
100 ~

50 4

0.5

VimL




METTLER TOLEDO

Food & Beverage - Ti-Note No. 11

Citrate content determination using a Cu-lon selective electrode

Determination of citrate content in mineral water drinks by Potentiometric titration with copper
sulphate and a copper ion selective electrode (Cu-ISE) as indicating electrode.

Preparation
and
procedures

Titrant

Standard

Instruments,
Accessories

Results

Literature

- Mineral water drinks, containing citrate or citric acid.

- Degas the mineral water for 5 mins first then pass it through a cation exchange resin
(Fill a glass tube with approx. 20 g strongly acidic cation exchange resin i.e. Dowex
50 WX8 and rinse it with deionised water, eg. 10 mL. Mineral water drink is run
through the column containing the exchange resin, and collected into a beaker. The
column is then rinsed with 10 mL deionised water).

- Transfer 25mL of sample into a titration beaker.
- Methanol, borate buffer and NaOH solutions are added by additional dosing units.

-Citric acid, C3Hs0(COQOH);

-M=192.12 g/mol z=1 (1:1 soluble complex in solution)

- Deionised water, Methanol.

- 0.025 mol/L borax (Na;B,07*10H,0), pH adjusted to 9.0 with 0.1 mol/L HCI.
- Strongly acidic cation exchange resin (Dowex 50 WX8)

- 1.0 mol/L Sodium Hydroxide (NaOH), 0.1 mol/L Hydrochloric acid (HCI)

-Copper sulphate, CuSO,
-¢(CuS04) = 0.05 mol/L

-Sodium thiosulphate

- T50/T70/T90 Excellence Titrator.

-2 X DV1020 20 mL glass burette, 2 X DV1010 10 mL glass burette, 3 additional
dosing units, Rondo 20 sample changer with powershower ™ SP250 Peristaltic pump.

- 100 mL PP titration beakers(ME-101974), LabX® pro titration software.

- DGi115-SC pH glass electrode, perfecttON™ combination Cu-ISE

-Citrate content : 3.068 + 0.013 g/L srel = 0.437 % n =6

- Comply with Federal, State and local regulations. Sweep up crystals, powder or
insoluble copper carbonate and dispose as special waste.

- Use safety goggles, wear gloves and a lab coat.
- It may be necessary to adapt the method to your specific sample.

- Maintain the sample solution at pH 9.4 with 1 mol/L sodium hydroxide. Borate buffer
is used to avoid interferences.

- Copper(ll) ions Cu®* forms 1:1 stable complex with citrate anions. The free copper(ll)
concentration is monitored with the combined Cu-ISE.

- The electrode is conditioned in deionised water after every titration. If necessary
gently polish the Cu-ISE solid state membrane.

- Mettler-Toledo Titration Application M472-2010

Vineesh Pallath/Claudia Schreiner/Cosimo DeCaro.
Compiled by: Schel Ansari, IMSG AnaChem, April 2012 - v1.0
Revised: V. Gartner —- MSG AnaChem, August 2012




Titration method

001 Title
Type
Compatible with
Ir
Title

002 Sample
Number of IDs
ID 1
Entry type
Volume [mL]

003 Titration stand (Rende 60)
Type
Titration stand
Lid handling

004 Dispense (normal) [1]
Titrant
Concentration
Volume [mL]

005 Dispense (normal) [2]
Titrant
Concentration
Volume [mL]

006 Dispense (normal) [3]
Titrant
Concentration
Volume [mL]

007 Stir
Speed
Duration

008 Measure (normal) (1]
Sensor
TYpe
Sensor
Unit
Temparature acguisition
Temperature Measurement
Stir
Speed
Acquisition of measured values
Acoquisition
dE [mV]
dt [s]
t(min) [s]
t(max) [s]
Mean value
Ho of measured values
de [s]
Condition
Condition
009 Titration (EQF) [1]
Titrant
Titrant
Concentration [mol/L]
Sensor
Type
Sensor
Unit
Iocn Charge
Temperature acquisition

Temperature Measurement
Stir

Speed
Predispense

Mode

Volume [mL]

Wait time [s]

General titration
T50/T70/T90

VE0O7 6dispNACH
Citrate Content

1

TUP with extraction
Fixed Volume

25

Rondo/Tower R
Rendo60/ 17
Ho

Methanol

100
25

Borax Buffer 9
100
25

NaOH
2.5

358
10 s

pH
DGill5-8C
pH

Ho

35%
Equilibrium controlled
0.5

1

2

30

Yes

4

1

No

No
30s
Volume

10

Control
Control
Titrant addition
dE (set value) [mV]
d¥imin) [mL]
dV (max) [mL]
Mode
dE [mV]
dt[s]
t(min) [&]
t(max) [5]
Evaluation and recognition
Procedure
Threshold [mV/mL]
Tendency
Ranges
Add. EQF criteria

Termination

At Vmax [mL]

At potential

At slope

After number of

recognized EQPs

Combined termination criteria
Accompanying stating

Accompanying stating
Condition

010 calculation Rl
Result
Result unit
Formula
Constant C=

z
Decimal places

011 Calculation R2
Result
Result unit
Formula
Constant C=
L}

z
Decimal places

012 Rinse
Auxiliary reagent
Rinse cycles
Vol. per cycle[mL]
Position
Drain
Drain pump
Condition

013 Conditioning
Type
Interval
Position
Time[s]
Speed[t]
Condition

014 End of sample

015 Park
Titration stand
Position
Condition

User

Dynamic

6.0

0.02

0.2

Eguilibrium controlled
0.5

2.0

10

30

Standard
35
Positive

No

Content

g/L
R1=QEQ*C/m
Mfz
M[Citrate]
z[Citrate]
3

PH value
R2=E[1]
1

M[None]
z[None]

Water

1

10

Current position
Yes

Drain pump 1

Ho

Fix

1

Conditiening beaker
60

30

No

Rondo60/1A
Conditioning beaker
HNo

Titration curve

20



) www.mt.com/gwp
) www.mt.com/gtp
) www.mt.com/gpp
» www.mt.com/gdrp
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