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Determination of taurine in food for special medical purpose by on-line
purification two-dimensional high performance liquid chromatography
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(Shanghai Institute for Food and Drug Control, Shanghai 201203, China)

ABSTRACT: Objective To establish an on-line two-dimensional liquid chromatography method for the
determination of taurine in formula food for special medical purpose by using a two-dimensional liquid
chromatography system. Methods The online two-dimensional liquid chromatography separation system was built
by the central cutting method. A C;3 column was used as the one-dimensional chromatographic column, and 0.1%
trifluoroacetic acid and methanol were used as the mobile phases for preliminary separation and purification of the
sample solution. A pentafluorophenyl (PFP) chromatographic column was used as the two-dimensional
chromatographic column, and 0.1% formic acid and acetonitrile were used as the mobile phases for secondary
separation. The valve switching time was determined by the retention time of taurine derivatives in one-dimensional
chromatography. Taurine derivatives were captured by a C;g column as an enrichment column and detected by a

diode array detector (DAD) to establish an online two-dimensional liquid chromatography analysis method. The

MEBEEE: MR, BIFEZ500, FEEMR T MBS SR 544, E-mail: chenyansifdc@163.com
*Corresponding author: CHEN Yan, Associate Chief Pharmacist, Shanghai Institute for Food and Drug Control, No.1500, Zhangheng Road,
Pudong New District, Shanghai 201203, China. E-mail: chenyansifdc@163.com



%5 18 3]

PR, A 2L AR G DI R R AR BC T B b P ) A RETR 299

pretreatment conditions of dansulfonyl chloride pre column derivatization method were optimized and

methodological investigations on the established method from multiple aspects were conducted. Results

The linear

coefficient of taurine derivatives had good linearity in the range of 2.5-40.0 pg/mL, and the correlation coefficient

was greater than 0.999. The limit of detection was 1.2 mg/100 g, and the limit of quantitative was 4.0 mg/100 g, both

of which were lower than the national standard method. The recoveries of taurine were 95.28%-97.58% and the

relative standard deviations were 0.56%—1.38%, which could meet requirements for quantitation analysis of taurine in

formula food for special medical purpose. Conclusion This method has a high degree of automation, short analysis

time, high accuracy, and good repeatability, which is suitable for the determination of taurine in formula food for

special medical use.

KEY WORDS: taurine; formula food for special medical purpose; two-dimensional liquid chromatography

0 35

B PR (taurine) b F A F5 Ry 2-2 LR, J&—FlH
TR A SR AL R (W . BRI R R, HEAG ZH
AP E TR, R AR T RS . BRILZ AN, A
BRAAAE T3, BRRYIILARKE TSRO ESR
A0 T R SR Ay LA A i R e R e 22 ) TR A
BN U0 S B Ly PR R B 2 R R T
mn O EE Y 2 L

Gt R — RS W, S e AR I Y ) s
BF, ARG G S IE XA, — MK AR R $ 305 58
AAEREIRIUEAE SRR REIR T (AR S A R
JBT PR il 20 A B R (R I 43 B o T FRIME, i ATE 1 A
8 TR ARG 0 R 2 R R A P R B P S AR A U
CHEN %P e T 2 . BimREE . WARTALE 5 2 B
TR A I E N LB 7 W9 1R, 454 & B W4k
LB 5 L RREEIE A B B B A R UUIEROCR, (HERIREF
FEVUTE &5 Wi 5 A RE S IS, ORI ANHAR . X 2R
A 0.2%M)Fh BRI £ B R UTTE B4 LIS 5 ks vh i 2 1
B3 TRAFZER . RUALATI, WARFALE ., $hER. B,
R BFRRREAE A8 1 B UE 500 8 AT A I AR A A

I AR R RR A Tk A T T Al
BT RO (53 (high performance liquid chromatography,
HPLC) . Z MR GE™ | WA - A i k0%
Frh, HPLC e B4 JLEC 7 £ dh Hh i AR R R A5 3 17
Z N, S8R AR A T UG SRR D RE A, 4R
PRGN A AR | R AT B, SRR TR A
AT TSR SRR A T I A AR R 1) Jr vk 2 O TR
B P R R R Y AR AR 7 ik 2 GB
5009.169—2016 { £ it 2 4 [6 AR 20 il Hh 24 Tk 7R Fr) i)
FE ), A IR R AT AR IR TR BN T RS AT N AR B
Bt SRR R N R OR T IRIME, 5 R PR S
FEFIATAE 75 B T X SE 0 25 (R R AR, 8 B AR Al Jy
o ARRAH FEIZ O 0 RR R I 2 PR A I Jr 80 o 1Y AR R R

il

HEATOE, RBH /- FE S P T T B e, iR
AT S H R Y B 2, SBOGENT
keI TR R A PP R, AT AT R I R
(R s E AR S T e A Ak, R & S R S R T
FRIR R 27 A C 5 £ i P 2R TR I 1 0k

PR RGP PERA R 10 B5)5 P TR A, Ry
PO TR R B, T 2L A% 4L 32 CAPCELLPAK Cig
o AE UE AT B R U B . 2 B AR BTV ST DL AR IR
(ortho-phthalaldehyde, OPA) N7, #F HPLC JiE
FRIR 2 2 P R T 2R B R O B i, P 2 B PSR
6~ e P R R - N 0 5 - 5 L I IV 3 P PR A R i i 3R
i, LIARTE pH i H - R 55 2% Wil AN NG A e s AR 2R 7
BEEEVRME, AT Rl B e 19 Pl s E L e A AR . LA
TR Az 5k % A B R 1) U 2 Y0 A AP I R, R AT 2R
S AR B B . A s, MERLTIZ R TR
R ARG I

GIDDIN #£iH 7 4, B w2 (% R 5k
T, RS B RHLEA BT 22 R B R 5. BEE
i R R ZOR it R, RRERMEAISEC S
TCTE 6 2 e e 57 e i P L2316 58 4 e BRI M A AT 114
TR, B BRAER IR AR T S 2ok, 24t
CH AR SR A 2B, T AR AR i d o £ A
WFFE RN (1 f AT TF R M E I T H 22— BHRTE SR
AU T Ak WA i 0 5T R AR R e 2 R R
YA Z AR 2 b, WX 22 S Py T A AR AL
AEBA ISR E iR iR R AL D M4 PR R B
SRR SR T B R B DR SR SR A T
LR AR IS R, B TY AR A, JiEEE,
Yt R Dy, YiER Dy Al - bR S PaE T
S S AU AR 5 T ST T — RS I R A
S FIEFLER AU T o DA BB BIAE T e faiitke
OYPRE . R BUE RS, SR T R 2R B s T
TEA PRI, 5975 B MR . RSB ARSI AR,
R oAty — A G Tk TR AR T RS R



300 B il 2 A iR A I A 4

FH15E

AW FE AU 37— ol TG DU o 2 B T D7 £
PR AR IRR 1 AT SEMERR Y 505, AP IR S AR N AT AR AT
5, R HEBAR G5 X S IR A T AN |
BRIETHE, SRrpR IR~ PR C 5 80 dh 1) o 24 A s il 2
PRI IERNFIRL 2 34

1 MR5ERZE

1.1 MR5RF

FREREE 2 iR B LI ALRIC O & i L Rk 2 iR
JUFLER IR K AR £ b . Rk B2 PR B L L R T
T FREREE R R AL A R E LB By . Rk
B 2E IR 2B SR T & B F 2555

(gl . AR R (LI 99.5%) (i
TESLIGRL B A IR A H), 2GR 4t, SEE J.T. Baker
N ERER M P PHEE A (R al, TR E R A ),
ZHOMR(EA, S5 Tedia iHIA ), $8R. K2R .
TKBRIREN (S Hral, il e fb 2l A IR |l ), H R
(fagkal), WRRFALE . ZREr (o Prat) (= 254 F kg
FIABRZ .
1.2 UFE5E%

Agilent 1260 Z 4k = &R AR (AL [BLA 3 A~PUITEE .
2 NINIE I L 1A RIMEIRR | 1A AR BE SR %% (diode
array detector, DAD), ZE(RFHEL (H E)A FRA ], MS3 ki
AR AT PR F]]; STA0R /3 B R 25 OHIL(SE
[ BB R R B2 H]); Milli-Q ZE/KAY EFE 18.2 MQ-cm,
EEBR TR F]);, BT224S L FRFCR B 0.01 ). SQP
HLF R 0.01 me)[FEZFIRF ARt ) A BRA F];
SHIMSEN Supeib II Cyg hiif (4.6 mmx150 mm, 3.5 um, 5
He (L) SEIR 2R M 45 PR/ W ]; Agilent Poroshell 120PFP ik
FE[4.6 mmx150 mm, 2.7 pm, ZHEASRH (A BRAF].
1.3 XLWHE
1.3.1 ARG R B

ATl TR AR VA 45 V(1 mg/mL): K5 55 Bk LA Tl R
10.00 mg(K§iAZ 0.01 mg) T 10 mL AEAARHH, FKIER
HERBZNE, G TRAE 4 CROCRIE T A7 6 1~ H .

PR TAERS I A fil 28 2 Bk %5 E 0,025, 0.050,
0.100., 0.200. 0.300. 0.400 mL FRUEEF R E T 10 mL
W, FKFRREZIE, #5), MR REE N 2.5.5.0.
10.0. 20.0. 30.0. 40.0 pg/mL [ RFIFRUETAEIEW
1.3.2 X5 B

DUUERIL: FREC 75 g WRRTALER, i 500 mL 7K fi#,

G5, IERIL FREC150 g ZBREE, /1 500 mL /K %M,

IRAYA], ERBRVAW(1 mol/L): B 9 mL £hiR, Rk Rt
FEASE] 100 mL; FRFERANZE P (80 mmol/L, pH 9.5): FREL

vEL
2

=<

=2
)
o

2.12 g To/KBRIRENIAET 100 mL 7K P, FHERRRIF M (1 mol/L)
P4 pH 2 9.5 J5 FI/KEZA R 200 mL, IRAT; fAi2ERA]: FREX
0.3 g FH#EELA, fNA 200 mL ZfEEHIER, =M OmE
7 (0.1%): B 1 mL =5 LR T 1000 mL /K H; R
i (0.1%): B 1 mL FERIET 1000 mL /K H; R A
(20 g/L): FREC 1.0 g B IEERARER, WA 50 mL 7K¥5 %
1.3.3 HamaraE

PEHC FREGREE 2.5 g(FEH £ 0.01 )T 50 mL R ZIAES
DR, HIA 40 °CHYZK 20 mL, 35750 RREF0 /0 i o R
WA H B =R, 5 358 S I AT R DRI SE R 45
2.0 mL IFRBER G, FEEM PR A UIEE A 50 mL
ZEER, A 20 mL Z2 A BK S 3 kbt O R — It
HARBEMT, FKEREZE, 85, FBT 4500 r/min
TEL 10 min, 3o 385 R4

itz WRE 200 puL ATAS U8 T 10 mL HEUE T,
A 1.0 mL BRERENZE MR AN 1.0 mL R4, MRS
FAIA | W@ A SRS FIET, PR 1K),
BILA 100 uL £ F A RS R EIR A, #EH#E 10 min.
RHUIER RS H R T 4500 t/min T &0 5 min, B EIHR
2 0.45 pm fCFL BT 8, AEIROAH (A SUR I

BERIARE TAER B4 200 L, 4338 T AR
10 mL HEERE o, [FRE S EMATAE 2B BRI T A 3L
1.3.4 & itantE

A GE R H O VI EI 0 4 A S 7ELR YT i — 48 WA
T WA 1(@)F7, 27538 R RF AR T, A 5 —4E
R O A —AER I A, DA B R TE — 4k
T L BB R B I), BT AR A S A 0 e R B
FEE 1()FRIRESG, Gid—4E it/ Bhd b i 4 iR

@ e/ faithe

R — e i
YRR
®) —sfe /it "
RIS — U e

YRR
() PHIRIRAS; (b) YIRS .
[ . R S A |

Fig.1 Flow path of two-dimensional chromatographic
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Table 2 Elution program of two dimensional chromatographic
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Table 3 Test results of recovery rates
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Fig.6 Chromatograms obtained by national standard method (GB 5009.169—2016) and two-dimensional method
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