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Table 1. LC-MS conditions for 8 sweeteners

HPLC system
HPLC column

ACQUITY UPLC" H-Class (Waters Co.)

ACQUITY UPLC CSH™  Phenyl-Hexyl
(1.7 pm, 2.1 mmi.d.x100 mm, Waters

Corporation)

Column temperature 40 °C

Flow rate 0.3 mL/min

Mobile phase (A) 0.1% formic acid in 20% methanol
(B) 0.1% formic acid in methanol

Gradient (A% : B%)=0min (100 : 0) = 15 min
(100 : 0) —15.01 min (40 : 60) — 21 min
(40 : 60) — 21.01 min (100 : 0) —27 min
(100 : 0)

Injection volume 1 uL

MS system ACQUITY QDa (Waters Co.)

Ionization ESI, negative

Probe temperature 600 °C

Capiraly voltage 0.8 kV

Cone voltage SS: 24, RA: 28

monitor ion (SIM) SS: m/z=641.3, RA: m/z=965.5

6. RBRVEIROFH

Hi A7 == ZHEICHE, B0 g%30% A % ) —
JL100 mL CHEHTFL L, 15 5 2B T EsMI O ¥EE % 0.20
umA T LT 4 N E—TAEL, WEBREEE L.

7. BREMR
B AR A LC-MSICIEA L, E— 7 mfEic &
2 et e s & O TR B 2 AR L 7.

8. SIHTIE DO HERERE A

1) EMEEEICI T 58 5 H SRS DB
AIEZAE - THM L 723498 ORI (77 v 7
BRVAIR) ZHE L. BRI OWTIE, AT ETFRRD
RVBA B D T T vy BRI & ARERIR DA 7 1w b
7T L UMl L2, B TRMEAY (1 pg/mL) (2
B DMHA~DEEICONT, ZRLDT T 2 7 RERIAIR
1 pL &AL pg/mLOBEHERER] uLa EA L (B, ~
MY w7 AFRERIR L R T D), Bohizse~v hr T
LOMERE EREOREHB LV L. AT ETHEROH
LRI OWNWTIE, v NV v RMEHERIEN ST T
RBFRIROERMEZZ LW CEREAFH L.

2) YRR

HYMERERRATA BT A UONTHE, SENIZ0.01 ghkgtB X
DIEZTIML, mird24, 207, 3HBOEMGUR %
Fi LT, HERMEDDEE, PHMTREELOENBEL R
WL, ZYUMEMRENA RTA4TEDD BEE, +2b5
0.01 g/kglRINTIZELEET0-120%, DHTEEE10%AN, =W
FEE 1 5% A ~ O 75 %]l L 7=

3) NEREVE BT X BPEKRIE & DB
AR—YHEHTSS % 0.025 g/kg & 72 % L D IR L7-7
BE220MTER L, 349 oMam GRTEE=16) (T,
ARYE EBEHIEIT I 0 R U7 S BRIATR & o L IR 2
H L, Xbar-REHXZZNENAER L CRELIZS D& D
EERR I & L L7



"o &

BREEREE
1. LC-MSIZ & % RRor TSt o st
LC-MS% AV, SSKTIRA & i o 6FR%E o H Wk} 23 [7) B
SFTATRER St 2 Et Lz, B A7 U —=2 7 EO 4
TlE, SSKURAIFT AWM A 1503 ICIER L THE—7
AR CE ol BIHAZ0.1%FEEH60% A % / —
NWNELTTAITTT 4 w7 THNT D EREIRER23SS
6333 L ORA 6500 CE— 27 2155 2 LN TE. Zh
%, SSERAMBOHBREIL ViR 2B FHHAEMERZA L,
Phenyl-Hexyl 7 7 L ~DERFF ) 3@ &5 2 BTz,

15000,
100000
A | S8 RA
> ‘ 10000.0
| Tt ‘ |
= H 5000.0 |
I |
004
T T T T T T
1500 1600 1700 1800 1900 1500 1600 1700 1800  19.00
B . 15000.0-
1000004
z
5>
< 5000.0+
o (X I
1500 160 1700 1800 1000 1500 1600 1700 1800  19.00
15000.0-
100000
C S8 | RA
10000.0-
2 ool I
5
£ ’I 5000.0- i
1 1
L — A L
T T T
1500 1600 1700 1800 1000 1500 1600 1700 1800  19.00
min min

Fig, 1. Chromatograms of SS and RA
HPLC conditions; HPLC column: ACQUITY UPLC® CSH™
Phenyl-Hexyl (1.7 pm, 2.1 mm id. x 100 mm, Waters Co.),
Column temperature: 40 °C, Mobile phase (A) 0.1% formic acid
in 20% methanol, (B) 0.1% formic acid in 20% methanol,
Gradient (A% : B%, Flow rate) = 0 min (100 : 0, 0.3)—14.50 min
(100 : 0, 0.3)—14.51 min (45 : 55, 0.3)—>21 min (45 : 55,
0.3)—21.01 min (100 : 0, 0.4)—22 min (100 : 0, 0.4)—22.01 min
(100 : 0, 0.3)—24 min (100 : 0, 0.3), Injection volume : 1 pL
A: Standard solution of SS and RA (1 pg/mL)
B: Blank solution for chocolate souse
C: Spiked solution for chocolate source with SS and RA

(1'ng/mL)
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Fig, 2. Evaluation of the matrix effects in foods

The quantitative values of samples spiked at the limit of quantification level (1 pg/mL) were plotted.

HPLC conditions; HPLC column: ACQUITY UPLC® CSH™ Phenyl-Hexyl (1.7 pm, 2.1 mm i.d. x 100 mm, Waters Co.), Column
temperature: 40 °C, Mobile phase (A) 0.1% formic acid in 20% methanol, (B) 0.1% formic acid in 20% methanol, Gradient (A% : B%, Flow
rate) = 0 min (100 : 0, 0.3)—14.50 min (100 : 0, 0.3)—14.51 min (45 : 55, 0.3)—21 min (45 : 55, 0.3)—21.01 min (100 : 0, 0.4)—22 min
(100 : 0, 0.4)—22.01 min (100 : 0, 0.3)—24 min (100 : 0, 0.3), Injection volume : 1 uL.

1: Confectionery, 2: Prepared foods and semi-finished foods, 3: Vegetables, fruits, and their processed products, 4: Frozen foods, 5: Other
foods, 6: Seasonings, 7: Meat, eggs, and their processed products, 8: Dairy products, 9: Alcoholic beverages, 10: Grains and their processed
products, 11: Processed seafood products, 12: Processed dairy products, 13: Canned and bottled foods, 14: Seafoods, 15: Retort foods, 16:

Soft drinks
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Table 2. Validation results for SS and RA in foods
SS RA
LC-MS 1 LC-MS 2 LC-MS 1 LC-MS 2
Sample a b C a b c a b c a b C
Recovery RSD;”  RSDwr Recovery RSD;"  RSDwr Recovery RSD:” RSDwr Recovery RSD;”  RSDwr
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Candy 109 3 8 104 3 5 104 4 8 103 3 6
Dressing 104 2 4 105 2 2 101 3 7 107 1 5
Lightly pickled vegetables 112 2 4 106 1 2 110 3 4 109 2 3
Simmered beans 114 2 5 107 1 4 112 3 10 105 2 4
Sports drink 112 1 4 114 0.4 2 109 2 4 114 2 3
* Mean recovery rates
® Relative standard deviation of repeatability
¢ Relative standard deviation of within laboratory reproducibility
a) This improved method b) Previously reported method
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Fig. 3. Internal quality control of this improved method and previously reported method using an Xbar — R control chart
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Screening Analysis Using Liquid Chromatograph—Mass Spectrometer of Stevioside and Rebaudioside A in Foods

Masaki HAYASHI?, Rina NAKAMURA?, Nahoko HANEISHI? Yu SHIOZAWA?,
Etsuko ISHII?, Yuko TAKAGI?, Keiko USHIYAMA?, and Kenji OTSUKA?
(Reviewed by Takeo SASAMOTOP)

We applied a liquid chromatography—mass spectrometry (LC-MS) confirmation method that has been used to analyze six sweeteners,
including acesulfame potassium, to analyze the sweeteners stevioside (SS) and rebaudioside A (RA). With the goal of simultaneously
analyzing SS, RA, and the six other sweeteners in a single chromatographic run, we optimized the mobile-phase gradient conditions of
the existing method. One change made during optimization was to inject the dialysate from dialysis into the LC-MS instrumental system
after only performing filtration. Using food samples brought to our department in 2023-2024 period, we then evaluated the performance
of this revised method. In 349 food samples, there was no effect from the food-derived components on the qualitative or quantitative
analysis when using the optimized method. We also reviewed sample information from the past 10 years and conducted a validation study
for representative foods from five groups that were frequently delivered. In all tested foods, each validation parameter met the criteria of
the Guideline for the Validation of Analytical Methods for Food Additives in Foods set by the Ministry of Health, Labour,
and Welfare in Japan. The results of internal quality control for SS in 16 tests were also favorable, and the control criteria for both
this improved method and the previously reported method were at the same levels. These results confirmed that the new LC-MS method
was effective as a screening analysis method for SS and RA in various foods. We concluded that more efficient testing of sweeteners
could be achieved by replacing the conventional method with the improved method, which enables simultaneous analysis of SS, RA, and

six other sweeteners, for routine testing.

Keywords: Stevioside, Rebaudioside A, LC-MS, Simultaneous Analysis, Validation, Sweeteners
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