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Determination of taurine and lysine in functional drinks by ultra
performance liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of taurine and lysine in functional drinks by
ultra performance liquid chromatography-tandem mass spectrometry. Methods Taurine and lysine in diluted
beverage samples were reacted with benzoxycarbonyl succinimide under alkaline conditions by derivatization
method, and then the content of derivatized compounds was determined by ultra performance liquid
chromatography-tandem mass spectrometry. Results The compounds derived from taurine and lysine had good
linearities in the range of 1-200 ng/mL, the limit of detection of taurine was 20 pg/mL, and its limit of quantification
was 50 pg/mL; the limit of detection of lysine was 100 pg/mL, and its limit of quantification was 250 pg/mL. The
recoveries of the 2 kinds of substances at low, medium and high concentrations were 92.77%—107.59%, and the
relative standard deviations were less than 10% (n=6). Conclusion This method has the advantages of simple
sample preparation steps, high detection sensitivity and good repeatability, which can be used for the rapid and
accurate determination of taurine and lysine in functional drinks
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BT SRAS AL R T4 FE AR o3 FIAAC G 5 7Y IR, — 2L
% 22 fipp 3 57 FIAD 7 RE B 1O PORHBOR B2 B AATTRY T bR . LA
ZLA YA R DR O AR R Y R 1 1R AT <Hu gk 55
“HEsh U Re, fEil R 10 PRIk, wAEsh T
Bl N — KL AOR) Sl R0 2 JR, SR BRI AR S ARk . ik g
ORI T 4- 182 (taurine, Tau) . #5124 B2 (lysine, Lys) . Wil
MELE L KB /KA G S50 o, HErp 2R R T LS o A A B
P2 9, R Rl R AT DL 24 A AR 22 R 4
IRFIR IR RS i B W), AR T g T LA 4R T
B ) ARSI e, EAURE A ML £, #id
PUAACE R BE ), oA MUK s, fe @M. %71
1M, A PR A 0 A A R R R 1 I i, X
THREYORI YA IN L . 155 A& BRI 2 SRR IORL |
HEAP LR ) e e P A H 0 S

AT R A R A S £t P BT I L, 75 GB
5009.169—2016 { B it 22 4x ¥ G bRl £ il v A= i R 1y
E ) Fl GB 5009.124—2016 (i & FEZARME i
FERR N SE ) A B BRI s, Horh g b b A R 1Y
e A 2 Fh, 487 — I (O-phthalaldehyde, OPA)F:JF
TR R PHR IR ST AT AR 1L o X 2 iy AR A (i
ACHEAT A3 B, SRR # BEAT A, 78 S BRAE ARG I o,
I e BT i e R v . Dbah, X sEbRiES, R
FHAE S5 AT A2 0 114 5 ¥ 28 o A Y 8 7 s (i A, 83
FEA P18 B A A S A ) A, R 22 0] B o 52 P AN B 42
il o SR AL FATT A AP Hi o 5402 SR AR AT LU C SOAH
TEREHEFT 40, AAAT AR IR RS MG, REG RN BURK,
S R RS AR AT A A SN RN S B A PR R

UTAEk, B S HTEOR AR R, WA (%) 7 2 BE
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benzene, DNFB)"1 OPA®! | #4744 (dansyl chloride, Dansyl-
CDV | 6- 5 Jk e bk B -N- 5 B - B 0 I 4 P R TR (o
aminoquinolyl-N-hydroxysuccinimdyl carbaminate, AQC)[IO]
RSB RI I, M R IR 7 T 7
Rt EE T Crs BIEH M AL G, 75— RO
Hh SIS ) o A ] 00 R 3 12 ARG I T Be 24 52 b
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FEAp AR B T, UE ROvERA A T

VBORE € 1% - B IR B AR 4 & A i 1 £ b 20 Al

il
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1.1 MR5iRF

CNE(FiEZR, 3% Thermo Fisher Scientific 2\ w]); #ft
RIRLERE 99%, £ Sigma 2Aw); FHEEREEE 99%, K
e I S s e S /N D R S =i s R A
(Z-OSu)( 2l 99%, FHI/RAEA LA RAR), Db
(rprat, Jbstfe 1)),

SRR BRI WIS CRE . 204 kA RIIRe okt . AR MSds
KRR BRI D REE AR OB, BETCRE X
TRPCKEHA 88 5 KR T
1.2 UFE5EF

1290 Infinity IT 8 5 20 AH (435 (X (36 F Agilent 24 F);
Triple Quad 6500+= & F IR PUMLFF TG (EE SCIEX 24
Fl); 5430R =3 B L AL(FEE Eppendorf 23 7]); MS3 HER IR
AP (EE KA A7), BS124 S K% K- (1 Sartorius 2>
H]); Milli-Q #8473 [ Millipore 23 Hl).

1.3 ZWFE
1.3.1 AREERH &

T VAt A VAS V- 0 531 A R 2 2 R 4 T8 2 1)
#EAh 10.0 mg T 10 mL 250, MUKER 2205, 6l 0T
RN 1 mg/mL BOFRIERE R AW

PR ARG LA L 2 Rt s i e, il iR &
PREEIR, i RZ R R PRI A T R 1.5
10, 25, 50, 100. 200 ng/mL B RFIFRIE TVEM, .

132 #HAsm

WERI RSB IRE AR 10 mL, FKZBRFRE 5000
2 5
133 41 A

AR £ HEREFRE 100 mg Z-OSu [E{A,
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A 20 mL ZHE% R, Sl BE Wk BN 5 mg/mL B,
I Z G AEAEAE-20 °CUKFR R, 7 d Z Nl FHASE mfin 2 4k
ROR . MEREFRE NaOH [EA 4 mg, fiINA 10 mL 28 Tk %
fi#, A5 RHE N 0.4 mg/mL MIVAR, &I 5 %5
SEAEAE 4 °CUKFFR R, 7 d Z A B ma g A AR o

FAERE S BPR R A5 HL 800 uL ARvfE T VRV B
SRR, A 100 pL BTk FEESH 0.4 mg/mL NaOH ¥,
L) 3500 r/min FIEEHRIE 10 s, SREHIA 100 pL B EE N
5 mg/mL % Z-OSu ¥, L) 3500 r/min FIEEHIRIE 30 s, 3
0.22 pm JERLE 5688 WO g R N AL
1.3.4 RABEEEH

%A SB-C8 (100 mmx2.1 mm, 3.5 pm, ¥
Agilent A A]); FBhHH: A. 0.05% (V:V)F BRKIFH, B. ZJIF;
HERERFR 2 pl; W 0.4 mL/min; A1 30 °C; @47 (A]
4.5 min; JRIAHAEEE VAR P ANk 1 FiR .

R1 BHEBERENBETUSH
Table 1 Gradient variation parameters of liquid
chromatography
] LS AR A 0%
FsJ (] /min
A B
0 85 15
1.0 85 15
2.0 50 50
3.0 50 50
3.1 0 100
4.0 0 100
135 JFs&t

B IR S U, TR AR e

R2 2MULAMESREE

., -4500 V; SATEST, 35 psi; WiZ5SUETT 55 psi, M
SLE 550 °C, FHBIIIAUE ) 55 psi; BEIERAER: £
SN Wi 3K, (multiple reaction monitoring, MRM), MRM
g% 2 s,

2 ZERE5SH
2.1 RIS ERRIL

AHIEFE I E FIAREAS R T REUCRE, HORH e & A HoAh
HORE . 4R . WUEE . omERE YT, K LR O i R A
&, ARSI 2 AT SRR R . ARSI 3 R
BRI FEAR ST TRERE, S5O . 50% L IE /KR FI &
BT K. MR G N 25 1R E, 28Kk
FRBEAREAS, mp (e m, W 1 Bis. B RAZEARSE b
TE I 25 B F KR REASHA TR R 2 Ja i
22 (UEHEMRK
22.1 RZhAEEE

WS T Z AT 0.1% FF R B K 8 WV A i 3
Mo FEXFNEAER, Z-Tau-OH(A-TAFRATAE AL A 90 W (3 e B
{24 3.372 min, Z-Lys(Z)-OH(#ZBRNTE AR~ G
[8]>4 3.974 min, —FHPREANEEL, H Z-Lys(Z)-OH Ak
VA%, BAE K AT LA™ . 75—, TR RS
A, TERE T, ILEYRIE SN 3 . SR H ERAY
T 2 0.05% (V:V)IN, Z-Tau-OH HSEE A4 2.073 min, 1
Z-Lys(Z)-OH (4% EEEHE N 3.718 min, 2 FhibA4 44 85 it
] DX 43 B S, HL 0T I S s, TORTAE S R e, [l
FHEG YRR A4 BIHRT T 4 F1 10 £5, s sl
R ARV FE B 5E o 0.05% 2 RIS IR] B Sl AR A s -3t 12
w2 Frs .

MBEATRIERENEEZSH

Table 2 Main acquisition parameters of mass spectrometry for 2 kinds of compounds in MRM

& BB T(m/2) TEF(miz) B B BiF R /ms Rl g /v £ B2 B[] /miin
258.0 150.0 75 30
Z-Tau-OH 2.073
258.0 107.0 75 35
413.0 197.0 75 30
Z-Lys(Z)-OH 3718
413.0 305.0 75 35
2.05
a6es ., 207 49¢5 6.0¢5 - 2.08
4.0e5 4.0e5
a ig @ 4.0e5
= 7 0es E 2.0e5 =
= = £ 2.0e5
0.0 . 0.0 : 0.0 !
2.0 25 20 25 2.0 25
1R 1) /min BB IR i (B A /min

H: A LIE; B 50% LKW C RETFK.

Bl 1
Fig.1

A T i o R s e 2 I B i

Ion flow diagrams after dilution with different dilution solvents
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222 JREEEHA
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g, DI B TR s T, LR R, 5%
H TR, AR A T RE T R A T TR, R T 7 e G ) 1 e
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PR

1.0e6[ B
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4.0e5
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D
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E le4

0e0 I I L L I I I L L 1 I I
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Fig.2 lon flow diagrams of 2 kinds of different mobile phases
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Fig.3 Secondary fragment ion mass spectrums of Z-Tau-OH and Z-Lys(Z)-OH
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Fig.4 Molecular structure formulas of lysine derivatization compound (A) and taurine derivatization compound (B)
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DARTEAR S BB IE TARIE I BRI E, SR shniE
HHZR, 15 2 FLSYIROZEE | [ RIS R A, L
R 3 FPM IR REATT AL Z R PG TR RS, T

K6zt BR(S/N=3) FlIE FEFR(S/N=10) . 2 FiL S LERRIER AT A=
2R Wk TR R AF . Z-Tau-OH AU HIFR M 20 pg/mL,
FERFEN 50 pg/mL. Z-Lys(Z)-OH B HiFR 100 pg/mL, 7E
RN 250 pg/mL, Jrik R .

®3 2MLAYIMEMTER. &MHE BXAK. RURFEER

Table 3 Linear range, standard curves, correlation coefficients, limits of detection and limits of quantification of 2 kinds of compounds

ez 25 M Bl /(ng/mL) (6] )1 5 i A BB # 1 B/ (pg/mL) s R /(pg/mL)
Z-Tau-OH 1~200 Y=18750.01967X+1814.94657 0.9998 20 50
Z-Lys(Z)-OH 1~200 Y= 641.62478X-322.75083 0.9988 100 250

2.5 RMEKERMEEZEE

A3 90 1 TR — ol AS B 2 Tk 1R R0 2 IR 19 L el
AN 100,250 A1 500 ug/mL 3 Fifk B /K SE () Tau 1 Lys, 3%
TERE ST AL B 7 W B R AT AT AR AL, Hiles 6 AT
FE G, TE S U [0 i 58 LA K AR X A T i 22 (relative
standard deviations, RSDs), Z5H WL3K 4. 2 Mk &HRusin
[FICR R 92.77%~107.59%, RSDs Y/ F 10%, & HEHR
HER SR . U8 HH R IR T AR AS ) (9 ok B /KO Y e i
EHERE B, A2 OB A A B TR

F 4 2 ML EYIERAYE Y ER F0AE X3 R R 2 (n=6)
Table 4 Recoveries and RSDs of 2 kinds of compounds (n=6)

e s iR, A Z-0Su 1EMATAE AT, SN A]
VT 30 s, IR R SERUR N, JOHA R ER, J—
FIRT (o | Pess HA I AT AR AR, (EA5 76 R L ERAG I 45
WRIIHET
2.7 SEBREESINIRK

FIAAS T 87 I E ik, AR T S Rl ILAYLhae
POREATINE, #4508 _E R o BRI T £ 3
s BEATINRE, S5 RANFE 6 iR

=6 5 HINEETEHNEL R(n=3)

Table 6 Determination results of 5 kinds of functional
drinks (N=3)

EY) IR/ (ng/mL) S IR % RSDs/%
100 97.58 8.95
Tau 250 96.09 3.54
500 107.59 6.11
100 95.93 6.24
Lys 250 92.77 2.85
500 96.28 4.19

2.6 (TEFELEE

AWFREA Z-0Su 1ERATAEAIR, 5 2RI A
BARRIATIRL, N AAFIRA, SR R E, A A
FIAT A A IR R RCR B BRI TR A rRT A1k
TR A8 S5 I 251 B S o st ) L3 5 BT

F5 TREATELRTIN R ZHEXTEE
Table 5 Comparison of reaction conditions of different
derivatization reagents

] R i ] FRREOR SO0k
Z-0Su i 30s ¥
AQC 55°C 10 min ok ey [10,17]
OPA £t 20 min J [8,18]
PITC iR 60 min Jc [6,19]
DNFB 60 °C 60 min Jc [7,20]
Dansyl-C 40 °C 30 min GEe] [9,21]

brR/(mg/L)  FXIRH R/ (mg/L) HE/%

GiRE e

Tau Lys Tau Lys Tau Lys

LHI-3 280 300 282.1 296.4 100.7 98.8
HNI1-3 500 200 501.2 196.2 1002 98.1
DP1-3 500 200 499.7 201.1 99.9 100.5
ZM1-3 400 - 395.7 - 98.9

MZ1-3 570 - 586.5 - 102.9

ERER, 5 FhIBEYORE R A A R R 14 I R
PTERR/R Y 98%~103%, BLRAASHITFEHE ST 1 5 Tk RE R 1
B RE D RE R F 8 S R A T R 19 5

ABIEFE R AT A AL B BOR S T S RE TR b AR B 1R
RIS 2 Y 6 g A5 TR €0 30 - F IR ik A I 2 U5 0%,
sty Y18 24 B PR IR 2 PR 103 A A S ] B s ELAS 32 1okt
HR A S 8 T IE, b o S A A ) [ 3 ARG 42 R 3%
AEMARREREOR o T IR RIAE . PR, 5 E SR e
PR R AN LR ARGy T AR L, AT ERAE R, SRR
TAES S, ARH AR TR MG . ATk
3 I REVCRHY 2 2 PR B PR AR A S8
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