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Establishment and optimization of a HPLC method for determination of L-threonic acid in
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Abstract: Objective To develop a high-performance liquid chromatography-based method for the determination of L-
threonate in magnesium L-threonate products. Methods The samples were dissolved in water and separated by C18
reversed-phase chromatography with 0. 1% phosphoric acid solution and acetonitrile as mobile phase. The flow rate was
0.8 mL/min and the column temperature was 40 C, detection was performed at 210 nm using a diode detector. Results
The linear relationship between the reference materials of L-threonoid acid was good in the range of 20-500 pwg/mL, and
the correlation coefficient was r*>0. 999. The limit of detection was 1 g/100 g, and the limit of quantification was 2.5 g/
100 g. The relative standard deviation (RSD) of intra-day precision and inter-day precision was 0. 10%-0. 19%, and RSD
of the reproducibility was 0.25%-0. 40%. Conclusion The method has the advantages of high precision, good stability
and simple operation, and can meet the requirements of quality control of magnesium L-threonate product.

Key words: Magnesium L-threonate; L-threonic acid; chromatography; detection limit; qnantitative limit; precision

Y75 B #8:2024-08-06

EeTH . BEXRIEBREEZASAEMZTLERFESED B (spaq-2019-118); ILFREATIH B EEER R AIFH T A (2022298)
EEBM:mRE * EZFAIENT MRS @ARRLAHEN  E-mail:sdsythy@126.com

BEEE: 2R F AR AAFTEARRZEALHEN  E-mail:sdzjywj@163.com



B SRR AR LI B B b L5 I R 5 v 8RR €T A 0 5 vk Al S R P —— T ik s, 4

—139—

L-J5 B IR 6 J2 L-J5 B IR A ALEE , L-J50 M e 3%
AT LA S A X 0 R I R A% W i A AR . H R,
L- 75 Bl R B 2 24 g B i B SR oAb R B R 1
AR AR B 28 514 2016 ARS8 BN A b
T IR R AR R AR S8 2 A )
GRAS(GRN)NO. 499 2\ 454 HAE Ry 2SN Z &1
A HD L A S IT R BT, L BE IR BE 1T W AR
A A B S KR 2 ik mT R A O ) R A
DIt , AR YT 2 Tl 48 R GBI L 08RG Pl o) 20E
AR B RRICAZRE T (O IC S B . R T
AfRREZE DA ECCTE R 2019 46 & %4
R bm oS U 7 30 Sl 4 0 ) CFE D 6 B RR
(2019)704 5 ) Sr Wil 2 L-0 B R B % 2 H K
PRUET S L-JRWERR & &2 i Y B R R AR —
[ N AR PR E R RLE T L-J B R 85 77 i v L5 b
1% 6 A 1) PR i SR (R R B R I 5 v o R -
T2 G DN 1 T ke 2 5 7 b O A o T2 ek kA R
— 7 PR, DO A ST T AH 0 o0 BT 1 A T
RS 53 XoF 4 T A ol = b JO o 0 9 KO- AR
b R R R R AR A ER AL B 5 1 R R H R BE &
FEMATFH R A EEZE L.

R, AH G SCHR R L2500 12 A 0 7 32 1) 41 3 42
SR FHVROAH 235 - I % 1 D I L PRV R Y L5
Wl 2R B 43 Hr 7 i ANl T 7R o Ak R JEORE B L-
TRMEER O A I AR SR R A
% AR TR L-J5oM R & 1 4 U 5 vk i i o, 3 %
D7 W R B PR H /DR
KB S AR AR P R IR DL S 'S
From AL L- IR R BR BE P L- 250 B R A RS 1 o 0 b
Ty, S it g R A R S

| HREHS

1.1 #H
111 FEAUZR S

o ASKCTRURE €0 % AU T £ AR B B G T 2 (TR R
PE2s w2 E) o0 T RF (MR 8- R 2 L 5+ ) .

L-J0 A R B R iy (2B 7 Ak 42 43 V95 (LR T
) s BERR (o b g, H 25 k20, Bl ) s O (8
Al BRI ) L- 5O R S b v i (41 >98%
FESR B, M) 50,22 wm 7K AH AL U B (22 3
L) .
1.2 ik
2.1 Al

L-J5 A R AR T VA W (1 mg/mL) < E B FR HC L-35
WL A5 AR VE ) 0. 115 gCRS A 2 0. 01 mg) , 7 &
H L- 25 R & B R 100 mg, N K VA R T E A R

100 mL, B A ] H Al L- 250 0% 12 £ 4 i 9 BT i), B
Proa e L-70 B R & B 0 100 mg, Jil 7K I i 9 E &
% 100 mL,

b 22 8 AR VR )« 43 ) B B — 2 AR ALY L-
3R TR s 1 VA VR, FH K R R 4 TC ) B v B 43 )
9 20.0.50.0,100.0,200.0,500.0 wg/mL Y Fx
TAEB W, I FH B .

BEER V(0. 19%) : BB 1 mL B R = FE 4R vh
if HK i BEE 1000 mL.

1.2.2  Ff & A Ab

PRI 0.1 gCRS# 2 0. 1 mg) b HE, Jn 7K % f# If:
FEARAE 50 mL, 25 FHU 1. 0 mL X T 10 mL %
IR, K E R IG RS, 400,22 pm KA AL E
PR 3oE 8, i VA YRR 5 DU
1.2.3 k&

%A C18 #E (250 mmx4. 6 mm, 5 pm) ;AT
40 C; sl 1 0. 19% W R /K % W - £ (90:10) 5
P :0. 8 mL/min; PEAE TR 020 wL; K&+ . 210 nm
1.2.4  ArifEdh £ 2

N L-J5 B R bk o R 5 T AE W53 0 1 A T AH £
T A A5 A N €0 3 06 T AR, DL U R 51 AR
W -7 o IR Tk RE Sy R A R, DL T RR A G Ak
B, 22 A I TR
1.2.5  FE&HIE

P R U R T A YR € 3 A e 45 38 0 T R, AR
b o 1 2R A5 B RF DI W P L- IR R Y 5

2 H#R

L-Jp B IR B vh s A2 A0 /0 f i A2 77 o R A 1Y L
PR Z BT, A i vh 38 AT R AEAE D i OB A
FLIR L TR LR , X S8 ) 5T v] B 3 76 A 7 A
DA 7 A 2 AW WA 5, DA T X6 A T 245 2R 38 1l
SR, DAL I 30 Ao X 9 AH € 5 A S0 AR VR AR 1 Pk
R0 B L-05 5 R A% R (35 0, 1F T O €245
I T ARG T 5 SR 1 o A
2.1 Witk

L-J5WE R J& T /K %A LR | it s AH vh i AT
A HLAR X 1% R 40 ny R M I Kl R A
Fil o 5 v B A e A ep Rl PR L N 8 AN ) S e A1)
£ 35 B ORI AT B . B SE 0. 19% Bz K
V- (90:10) & 0. 1% Wi 2 /K 18 W - 2 I (90:
1O VE A s AT IS, 48 T 4 0. 8 mL/min
I %) €0 3% A B AR R R 1 B s . A5 R R, R
FH A Sl O 3l A AE 1% B rp -0 B R R S A i
4“5 g ™ DX (R O'e B £ (B ) HL B 422 5% e S 0 AR Gy
PR ot PP 2 0 AN 3 B A S s A R AT T . A



AR AR

—140—

CHINESE JOURNAL OF FOOD HYGIENE

2025445 37 455 2 W

22T LR 0. 1% BE R KB W -2 06 (90:10) 2 i
X fes
WVL: 210 nm
L-Z5HER - 5.837

Sl RH I O3 B ROCR B B LG T I B

A 300 320240226- /7 FEER #101 std200-F

250

WA mAU]

[ )

S »w S » S

S (=) (=) (=] =
T T T T

1 1 1 1 1
3.00 4.00 5.00 6.00 7.00
B []/min

.0
2.00

K1
Figure 1

B
35.0

8.00

PP 7 2 MR I K X R A AN i T T 2
X, R 1,

320240226-F5FER #113 5td200-J
i L-JRBERE - 3.847

WVL: 210 nm

30.0
25.0

1 1 1
5.00 6.00 7.00

B[] /min

| 1
3.00 4.00 8.00

10% H A I S AR (A ) B2 10% 26 35 03 sl AR (B) 04 B U ¥ TR 68 135 4]
Chromatograms of the standard solutions with the mobile phase added with 10% methanol (A) and the mobile phase added

with 10% acetonitrile (B)

itk — 20 1 72 e AL Bl A L8], £ 0. 8 mL/min
P LSIZ S ol N 1| D I e E I Y R [N o

2.5%.5% F 10% B} B b 1 12 T K 1 B AU & 5 (7
T B RO AT 48 A R A 2~4 TR

A 558 520240226- 755 #192  std-200ppm-2 WVL:210nm B - 520240226- 75 FE TR #194 WY-1 WVL: 210 nm
' LB RS - 4.137 : | L-JRRERR - 4.117
30.0
250
%’ 200 F
o 150
= 100}
= 10
50 - 4.507
X 0.0 F —
-5.0 L L 1 L L -5.0 1 1 1 L 1
2.00 3.00 4.00 5.00 6.00 7.00 8.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
i} 6] /min fif 18] /min
G gey¥ 20240226- 3R #196 S16 WVL: 210 nm
30.0 - L-JRHERR - 4.110
-50 1 1 1 1 1
2.00 3.00 4.00 5.00 6.00 7.00 8.00
I 1] /min

B2 ZHEBSIEA] 2.5% B ARRE (A) B 1OB) AR i 2(C) (i
Figure 2 Chromatograms of the standard solutions (A ), sample 1 (B) and sample 2 (C) with the mobile phase added with 2.5% methanol
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Figure 3 Chromatograms of the standard solutions (A), sample 1 (B) and sample 2 (C) with the mobile phase added with 5% methanol
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Figure 6 Chromatograms of L-threonylacid standard solution at different wavelengths
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