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Determination of tranexamic acid and aminocaproic acid content in health
foods by ultra performance liquid chromatography
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ABSTRACT: Objective To establish a method for determination of the illegal addition of tranexamic acid and
aminocaproic acid in health care products by ultra performance liquid chromatography (UPLC). Methods Samples
were extracted with organic solvent, separated by HILIC column, and qualitatively and quantitatively analyzed by
mass spectrometer. Results After the sample was separated by HILIC column, tranexamic acid and aminocaproic
acid could be effectively chromatographically retained and separated, and the analyte was not affected by the sample
matrix. This method had a good linearity in the concentration range of 1.0-100 ng/mL (sample content 0.05-5 pg/g).
The relative standard deviation (RSD) was less than 2%, and the average recovery rate was 93.4%-100.3%.
Conclusion This method is rapid, accurate and sensitive, which is suitable for qualitative and quantitative
examination of tranexamic acid and aminocaproic acid in health foods.
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Fig.l1 The chemical structure of tranexamic acid (A) and
aminocaproic acid (B)
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X %% Agilent 1290 Infinity LC ¥ &30 AR A%, il
H = W E B P K W 2% (ultra performance liquid
chromatography-diode array detector, UPLC-DAD). Agilent
1290 Infinity LC-6540 # im0 AH (34, T ©A T ] 5T
7% Y (ultra performance
time-of-flight mass spectrometer, UPLC-QToF)(3& [F Agilent
/3 ]); ACQUITY UPLC I-CLASS-XEVO TQ #8 B S0R A €4,
A, TC = DUAT 1% (ultra high performance liquid
chromatography-mass spectrometer, UPLC-DAD)( 3 [H
Waters 24 H]); BT 25S HL T3 Hr KF- (L a3 2 R &
454 FR/\F]); Ultrasonic Generator #75 l7 & 4= 8% . Synergy
2K HLEE E Millipore®A )
22 BIEERH

AR TG - SEIEA I 440, (354 Agilent ZORBAX
Eclipse Plus C;g(2.1 mmx100 mm, 1.8 pm), JizhitH: H s
KW (32:68, V:V); #ERER: 5 pL; #ii#: 0.2 mL/min;
FEifi: 35 °C, DAD £ I % 5% 3% 4941 (200~400 nm), 220 nm
Ak W

WM 3% - BRI 26 47F: (35 4L: Waters BEH HILIC
(2.1 mmx100 mm, 1.7 pm), FENAH: 3% 1 SEATRERE VR .
ZH PURAT BTG A5 ESTHL B, T 82522 S s A,
BB E TR 2, BT 150 °C, JREHI<
R 500 °C, BRI AL 1000 L/h, EAEHIE  2.0kV,
HEFLHLIE 20 Vo REAE TR ILE 2.

TRATH )BT A SUEST HUES VR, BANEHLIE 4 kV,
TR SIRE 350 °C, Fragmentor HLJE: 175V, HEfLHE 65V,
IE B A, A 100~1100 Da, $7 4 47 4
300 ms/4x 3%, AIAT LA m/z=121.0508 i1 922.0097 17 5
SN, VAR SR ARIRIR 3.

F 1 UPLC-MS"#&M#h B B 551
Table 1 Gradient elution condition in UPLC-MS" detection

liquid chromatography with

i 10 mmol/L I fiR4%

HT/min (& 0.1%H BR)/% (& 0.1%H iR)/ %
0 95 5
12 95 5
3.5 80 20
5 80 20
5.1 95 5

WLBIAR V- 3 min J5HERE

23 ZWHE
2.3.1  *T R Shia ik 44 B

O EUE B IR A A I O R R SIS, BT,
gk IR R ZIE, WA, T E A 1 mg/mL 1
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Xof Rt 8 VL (AP V3 VL ) A R VR € 1% - S 15 A I v i
W), HEBT 4 CIAFIIN 30 do 2B 2 RO IR A
RS TR, 85% BRI E 25, Wik
9 10 pg/mL ARG FRTR, RIBR T 4 °CHIRAEN
30 do Aok EEEOM BRSO FHCE T, 85% 2
BRI ER, HIARHE94 1.0, 10, 20, 50, 100 ng/mL
FR X B AR UE AR A, O B

#*2 UPLC-MS"#MEM. EESFIMUEESEE
Table 2 Qualitative and quantitative ion pairs and collision
energy reference values in UPLC-MS" detection

&Y BB F(m/z) FETFMz) iRV

95.1%* 15

IR 158.1 67.1 30
122.9 10
69.0* 20

FIEC R 132.1
78.9 15

T ERET

# 3 UPLC-QToF M &1
Table 3 Conditions on UPLC-QToF detection

&Y K& 5 i HE (m/z)/Da
2 H IR 158.2214
IR 132.1815

2.3.2 B nRiE e &

BRI IR SRR 2 1.0 g BT 50 mL 3,
A 85%ZJEV W 30 mL, AEFEHEEL 30 min, HUH, HEEIR,
85% LMERIRE IR ZEZIE, RS, 12 0.22 pm HFLIE
JE, B RN
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Fig.2 The chromatography (A) and UV scanning spectrum (B) of
standard (a) and sample (b) solution of tranexamic acid
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TR R 2 SRR M AR B A T R R AR O
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ﬁ{i 95 min)
1100000 i
880000
i ( ; ‘Unknown le
= 660000 nkn /§§imv
440000
220000 a ~Staridard solution’
0 1 2 3 4 5
5 [E]/min
(B) Tranexamic. acid TIC
— Aminocaproic Acid
400000 | (Rt=4.57 min)
il
o 300000 -
Unknown sample
200000 |
Luaprd s,
100000 +
0 Standard slution

34 36 38 40 42 44 46 48 50 52
Fisf 18] /min
E 3 UPLC-MS™illE & FF IR M2 3k L R (65 R (A) 48 Cig HE4)
B, (V)4 HILIC A48

Fig.3 The peaks obtained from chromatography’s separated by (A)
Cys and (B) HILIC column

3.1.3 Azhraegias

S8 H BRI FN 2 B O IR 45 I P S fA e S B PR B g
F, SR FH IE B 1R A 75 240 i R 4 b B2 D B e A vl
B, G54 SCHRARGE Y, Gl Y IR R S A e, O FAR R
HILIC {53 245 P skl e fili F 2R U w20
- PR B - P TR ) 0% o VS YRR A R O 12 v 4 Sk sl A L,
BREE VR AR, W AR P i R MR A S R
3.2 #HmNERZEF
32,1 &KMXAFARAGE

Z %% UPLC-MS" 1 28 24 AR Al 2 2 O R i R Pk

110, SEREH, EWEERY 1.0, 10,20, 50, 100 ng/mL
(FESL B 0.05~5 ng/g)iih, MR R, sl
AR A=712203.6C.-1003.1, BEC RN A=501587.9C.—
302.9(A UG, C APRERIRHEE), MHIERE r HRTF
0.999.,
322 FHRMEEEMEE

SR BT AR U B, 2446 DU BT AF /N 300 Da, HAE SR
KRG GAk, FEE TP IE 2405 55 S R, DL 37 L
BN RE G E MR IBTETE 0.5%~2% iR U415 Ahigy
R 8EE B 1A EE /N T 300 Da,  FLAGIIAE S 0 (R fit £
o AR . BIAEARESE Y, SR UPLC-QToF X PR
Wi« AN ) R S A P IR A e AL B A i 0 B P
R AR TR, 56 UE T ST PRI O ik 1 e MR ERPE . PR
Feah 1 (S5 3.21 pg/g). BEBAPERE M 15 GRS
FRZGEREY . B FEAN RSO RS, RIS R
[l 0.5~10 pg/g)FIFAVERES, 15 #EpE g R W3 4. s
SATEN, SRA 2 RS A TR, RS R AR
100%, & B G 7 1) Jy 0 FH 1 O (2l vl 0 PR A e R 0
CLERE VS I ARG, A BB HEA 2 1 .

%4 UPLC-MS"#&il3%H UPLC-QToF A EMHERESE
Table 4 The match ratio of samples detected via UPLC-MS" and

UPLC-QToF
UPLC-MS"#:  UPLC-QToF & @4
e i /4t o D /4t 1%
FHAPAEAE: 1 1 100
AP BHAEAE: i 15 15 100
FHPEAT: i 15 15 100

#: KA UPLC-QToF K}, e BURERA 1 g, HESIRBURN
10 mL,

323 FiEeEKERE

HER RFI BRI R B MAE L VA R B A S
W, Ay, OIS E IR, 10 RRINY) Rk i
N, BBk IR, G 5, AL R ER AT IR
[l

#5 ERERIWLERN=5)
Table 5 The recovery results (n=5)

B A4/%

Wi
femyy AR Ty

/(ng/g) Cig bE HILIC #f  Cis#f  HILIC 4%
0.1 0.021+0.003 0.098+0.001 21.5+3.1 98.1+1.0
S H
" 1.0 0.57+0.026 0.93£0.016 57.6%2.6 93.4+1.6
3.0 2.3+0.15 2.9+0.18 76.5£4.9 97.7+4.0
0.1 0.034+0.006 0.098+0.012 34.1+6.0  98.2+3.0
A
" 1.0 0.69+0.018 0.99+0.013 69.3+1.8  99.1+1.3
C
3.0 2.1£0.11 3.0+0.11 81.2+4.2 100.3+3.7
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Fig.4 The matrix effects of tranexamic acid (A) and aminocaproic
Acid (B) through C,5 and HILIC column

FERTARMENI A : $2183.2.3 [ FR 06, HERFEN,
R ity R R g B P AR it T e VR0 06 TR R/ DU 00 s M
WA, S5R I 5o NG RTLIE 1, 4 HILIC #4585
Ji, B it o 3 H G B A 06T R 0 AT i T A0
325 HEE

HRBAMERES, 6 fy, HeSCuh ik, MR %, 45
B BAPERES S RN 3.21 pg/g(E BRI L), SD 4
47 0.03 pg/g, RSD {H ) 0.9%. HBAMERES: 6 1, MIAZEE
O R X IR IR (0.1 pg/g) i SE e Iy ik e, THARE %%,
SRR, BEM SR 0.099 pg/g, SD HA 0.001 pglg,
RSD fH K 1.0%. &5RFEW, JrakE%E R
32,6 HBRAEER

HUBHERE i, T ) A %ot R A R o e R S
Dy AR W E, 2 5% Ik R I B (S/N=3) il ik PR
(SIN=10), 25 JL W] #7119 77 1 v 2 FH PR A 0k O R
HBR A 0.03 pg/g, EEMEH 0.1 pg/e.

4 &

ARG O LMK Tk, MR EE
il IR RN LR AR I i, IR AT
P . FEARZE HILIC HEAr a4 MS™ e . il r
BRI RS T E P VR A R B R
TR AL C AR e M . s, A8 TR A
AR 19 B AN 25 1 B AR e .
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