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Table 1. Analytical patterns used for validation of the Tris method for GA

Analytical pattern A B C
HPLC system Prominence-i LC-2030 3D 1260 Infinity II Prominence-i LC-2030 3D
Analytical conditions @® @
CAPCELL PAC C18 MGIII Cosmosil 5C18-AR-II
Column (5 pm, 2.0 mm i.d. x 150 mm, OSAKA SODA CO., (5 pm, 4.6 mm i.d. x 250 mm, Nacalai

LTD.) Tesque, Inc.)
Column temperature 40°C 40°C
Mobile phase Acetonitrile/Methanol/2%Acetic Acid solution
P (35:15:50) (7:3:11)
Flow rate 0.25 mL/min 1.0 mL/min
Injection volume 5uL 10 L
Detection wavelength 254 nm (PDA) 254 nm (PDA)
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Fig. 1. HPLC-PDA chromatograms of blank potato chips, GA-spiked potato chips, and a GA standard solution

obtained using three analytical patterns.
blank : blank potato chips

spiked : potato chips spiked with GA at 0.01 g/kg

standard : GA standard solution (1 pg/mL)
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Fig. 2. LC-MS SIM chromatograms of blank potato chips, GA-spiked potato chips, and a GA standard solution
obtained using three analytical patterns.
blank : blank potato chips
spiked : potato chips spiked with GA at 0.01 g/kg
standard : GA standard solution (1 pg/mL)
Table 2. Validation results for GA in foods at 0.01 g/kg using three analytical patterns
Analytical pattern A B C
Trueness ~ RSDr*  RSDyx” Trueness RSDr  RSDwr Trueness RSDr  RSDux
(%) (%) (%) (%) (%) (%) (%) (%) (%)
Rice cracker 72 9 9 76 8 13 71 6 6
Potato chips 85 3 4 82 7 12 83 3 4
Powdered dietary fiber 91 6 9 93 5 7 91 7 10
Boiled squid 89 4 4 89 4 5 88 4 4
Smoked duck 99 9 11 104 6 6 96 6 6
a RSDr of repeatability

b RSDwr of within laboratory reproducibility
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Fig. 3. Quantitative values and expanded uncertainty under different analytical conditions
Error bars : the expanded uncertainty (k = 2),
calculated from within-laboratory reproducibility based on the mean values obtained in the validation study
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Validation of an Analytical Method for Glycyrrhizic Acid in Foods
Developed by the Tokyo Metropolitan Institute of Public Health for Implementation in Routine Testing

Rina NAKAMURA?, Yuko TAKAGI?, Etsuko ISHII?, Nahoko HANEISHI? Kenji OTSUKA?, and Maki KANDA?
(Reviewed by Kenichi KUMASAKAY)

We validate an analytical method developed by the Tokyo Metropolitan Institute of Public Health for analyzing glycyrrhizic acid, a
sweetener, through recovery tests in five food matrices (rice crackers, potato chips, powdered dietary fiber, boiled squid, and smoked
duck) at the limit of quantification (0.01 g/kg). For validation, two analysts conducted duplicate analyses over three consecutive days.
The trueness (71%—104%), repeatability (3%9%), and within-laboratory reproducibility (4%—13%) parameters met the criteria
specified in the validation guidelines. Although the limited scope (five food matrices and three analytical patterns) must be extended to
other food matrices and analytical systems for applicability assessment, the results suggest that the performance of our method may be
appropriately verified through the limit of quantification, selectivity, trueness, and (if necessary) repeatability when the analytical
instruments or chromatographic conditions are changed. In addition, a confirmatory analytical method based on liquid
chromatography—mass spectrometry was established. These findings indicate that the proposed method is useful for routine analysis of

glycyrrhizic acid.

Keywords: sweetener, food additive, glycyrrhizic acid, validation, HPLC-PDA, liquid chromatography—mass spectrometry

2 Tokyo Metropolitan Institute of Public Health,
3-24-1, Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan
b Kanagawa Prefectural Institute of Public Health
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