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Analysis of Organic Acid Using InertSphere FA-1
- A Postcolumn BTB Method

Organic acids are used as sour flavorings, antioxidants, and antibacterial agents in foods, and their properties are
attracting significant attention. In this report, InertSphere FA-1 was used in the analysis of organic acids and separation
was made using ion exclusion mode; which is the most commonly used method for organic acid analysis. The sulfonic
acid group on the column repels organic acids ionically and elution is made in order from the smallest pKa.

In addition, a post-column method using BTB was used, which has high selectivity and is resistant to contaminantants. A
simple pretreatment method with detection using a visible absorption wavelength (440 nm) offers high-precision analysis
with fewer interfering peaks due to the presence of contaminants.

Example: Measurement of standards

(Y. Yui)

1. Phosphoric acid (phosphate)

2. Citric acid (citric acid)

3. Pyruvic acid (pyruvate)

4. Malic acid (malate)

5. Succinic acid (succinate)

6. Lactic acid (lactic acid)

7. Formic acid (formic acid)

8. Acetic acid (acetic acid)

9. Levulinic acid (levulinic acid)

10. Pyroglutamic acid (pyroglutamic acid)
(1 mg/mL each)
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HPLC conditions
Mobile phase :3 mM HCIO,

Reaction liquid
Guard column

Column
Flow rate of mobile phase

Flow rate of reagent
Column temperature

Detected

Injection volume

(— Flow diagram

Pump
OP0O

:0.1 mM BTB + 30 mM Na,HPO,
: InertSphere FA-1 Guard (9 um, 5.0 mm |. D. X 300 mm)
: InertSphere FA-1 (9 um, 300 mm I. D. X 7.8 mm I. D. ) two-stranded ligation
:0.5 mL/min
:0.5 mL/min
:35°C

: VIS 440 nm
210 L

0.5 mL/min

~

\ Eluent

Built-in degasser

Autosampler

[TnertSphere FA-1 |—| InertSphere FA-1 |'| InertSphere FA-1 I—.
Guard

Column Oven (35 °C)

UV Detector

Pump

0.5 mL/min

Reaction liquid
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Examples of pretreatment and analysis of organic
acids in Japanese sake

1. Phosphoric acid

R 2. Citric acid
] 4 3. Pyruvic acid
4 infusi 4. Malic acid
Japanese Sake 1 mL | 50 pL infusion 5. Succinic acid
| ] 6 6. Lactic acid
4 8. Acetic acid
Dilution o ] > 9. Levulinic acid
HZO 1mL % H_: 1 10. Pyroglutamic acid
Filtration ]
—— GL chromatodisk ] 23
(water 25 A 0.45 um) ]
HPLC °T ]
o o 2 EN o 50
Time (min)
Examples of Pretreatment and Analysis of Organic
Acids in Soy Sauce . N
1. Phosphoric acid
Soy sauce 1 mL S 4. Malic acid
. . 1 5. Succinic acid
| 10 “L infusion 6. Lactic acid
I 4 7. Formic acid
Dilution 5 6 8. Acetic acid
I HZO 4 mL E 10. Pyroglutamic acid
Filtration o
—— GL chromatodisk
(water 25 A 0.45 um) i
HPLC
o
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Examples of pretreatment and analysis of organic
aCidS in beer _ 1. Phosphoric acid
i 1 2. Citric acid
] 3. Pyruvic acid
7] 4. Malic acid
E i X 5. Succinic acid
Bl L ] 50 pL infusion 6. Lactic acid
| < 8. Acetic acid
Dilution ] 10. Pyroglutamic acid
- H,01mL 2
g 2
Filtration ]
o]
—— GL chromatodisk ]
(water 25 A 0.45 pm) ]
HPLC ]
o
_""""'|""""'|""""'|""""'|""""'|
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Time (min)

*The assay conditions for each application are the same as the analysis of the standard example on the
previous page,, only the injection volume is changed.
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What is ion exclusion mode?

lon exclusion mode is a method to perform separation by
ionic exchange group of the packing materials and strength

of repulsive force between ion of target component.
@ Neutral @Weak acid’ Strong acid

Determinants of separation time

(@ Neutral R ) /
substances | Fenetration 1. [Penetration into the pores]
The penetration power into the pore is
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determined by the size of the charge (pKa value)
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@  acidic Strong
molecules repulsion \'
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Higher pKa = greater penetration

2. [Electrostatic exclusion due to the negative charge of
the packing material]
Molecules with a large negative charge (small pKa)
and are subject to large electrostatic exclusion and elute
more quickly.
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Small pKa = fast elution
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Because molecules are separated by ionic strength,
the stronger the anionic strength, the faster the elution.
Elution order

With the BTB (bromothymol blue) method

Because detection using the BTB method is made using a visible wavelength at 440 nm,
even samples such as crops and dressings that contain many contaminants can be analyzed.
A highly selective assay is available. (see Technical note No. 1)

151 ||| Without
y |
pH indicator (alkaline) | , sampe
I . 1.0 Ill /
Mobile phase only 8 :H
\ A With
Ho Slightly alkaline 4 o571 | sample
P | S
Detector :I 1 .. /
Mobile phase 0.0 i R S—
Acid pH8 200 300 46% v..n.,".’.?;?h (.....)660 700
440 nm
|: Column During sample detection Absorption spectrum

The use of BTB reagent results in low
absorption at 440 nm for weakly alkaline
mobile phase only and a high absorption
for weakly acidic samples.

This difference is used to detect the
peaks of interest.

Detector
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Column

Analytical column: InertSphere FA-1 9 pm, 300 x 7.8 mm I.D. @’

Cat.No. 5020-11003

Guard column: InertSphere FA-1 Guard 9 um, 50 x 6.0 mm I. D.

Cat.No. 5020-10998

Base Material
Particle size
Functional Group
Counter-ion
Degree of linking
USP code

: Styrene-divinylbenzene-based polymer
19 pum

: Sulfonic acid group
tH*

:8%

:L17

GL Sciences disclaims any and all responsibility for any injury or damage which may be caused by this data directly or indirectly.
We reserve the right to amend this information or data at any time and without any prior announcement.

GL Sciences, Inc. Japan

GL Sciences B.V. GL Sciences (ShangHai) Ltd.  GL Sciences, Inc. USA

22-1 Nishishinjuku 6-Chome
Shinjuku-ku, Tokyo,
163-1130, Japan

Phone: +81-3-5323-6620
Fax: +81-3-5323-6621
Email: world@gls.co.jp

Web: www.glsciences.com

De Sleutel 9 Tower B, Room 2003, 4733 Torrance Blvd. Suite 255

5652 AS Eindhoven Far East International Plaza, Torrance, CA 90503

The Netherlands L. Phone: 310-265-4424
Phone: +31 (0402549531  NO,317 Xianxia Road, Fax:  310-265-4425
Email: info@glsciences.eu Changning District. Email: info@glsciencesinc.com
Web: www.glsciences.eu  Shanghai, China P.C. 200032 Web: www.glsciencesinc.com

Phone: +86 (0)21-6278-2272
Email: contact@glsciences.com.cn
Web: www.glsciences.com.cn

International Distributors o
Visit our Website at www.glsciences.com/distributors . ﬁl_ E[IE“[ES



	スライド番号 1
	スライド番号 2
	スライド番号 3
	スライド番号 4

