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Determination of taurine content in infant milk powder by amino
acid analyzer

LIU Chang-Kai, HE Lin-Fei’, XIN Li-Na

(Guangxi-Asean Food and Drug Safety Inspection and Testing Center, Nanning 530021, China)

ABSTRACT: Objective To establish an method using amino acid analyzer for the determination of taurine in
infant milk powder. Methods The sample was dissolved in 0.01 mol/L hydrochloric acid solution and precipitated
with 106 g/L potassium ferrocyanide solution and 219 g/L zinc acetate. The protein was centrifuged at 10000 r/min
for 10 min, and the supernatant was accurately taken in a 20 mL volumetric flask. After constant volume with a
sample solution (pH 2.2), the program was eluted with an amino acid analyzer sodium system, separated by LCA
KO06/Na column, and colorimetrically derived from ninhydrin solution, and the taurine chromatographic peaks was
measured at a wavelength of 570 nm, quantification of peak area by external standard method, retention time
qualitative. Results Taurine had a good linear relationship in the concentration range of 5.544-110.880 g/mL
(r=1.0000) with a recovery rate of 101.47% and a relative standard deviation of 1.6% (n=9). Conclusion This
method is simple, convenient, accurate and suitable for the quantitative analysis of taurine in infant milk powder.

KEY WORDS: infant milk powder; amino acid analyzer; taurine; content
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CSAD)EHHAR, 3 SR SE S I 1 v 1) 24 st W R A2 L
ENTEE S T N DI WS & VA sY | Wa o8 A= A DS s N U ZE
GHAFEMEAY, SR LRI 2 RE S RREEN
T AR, XAk E B mERPERD, R
HA ZR A B, JE AR A ] D i — g 22 R,
PR e B &)y L L B LRy P 2 R o — 5 ) 2R R
Wi 5 ] R RO 1 BT S, R 2 5 o AP P —
NEF, DXOFE RS S B A LR T 3 I A, A5
rhRE, EEEY L AT AT, XS
Y e Bl LR B G R IE N, Rl 2 i E— 2R
LR R BV, DORFEE, Bt T 240
LWk v AR R R S R M AR LN R T, HAri e
AR R 1 E BT A OB EEEST POk B
F OB P A R AR kU A )
IR VAT W=7 SN L RVAL RV oE L (FAN 25y 27 S M o) TN €) )
5009.169-2016 £ fh % 4 B AR & & 2 1 1R 1 I
) WL sk AROK T HIE OPA MR 1AL M (i
WG, Bk FHEBLEARTAT AT, PERKI, AT
OPA A BZ 5 A kMM L BEHARMEG), SH3E
BRI AT A AR, A AR e o BDUERE BT, FLIGATT
AFIMTE, fTELBRESR, NHRE, TERETE S
T P 7 2 (o P S R A T (X M R T TR 3 22, R BRAE
AT TIRER Z R Z8E, IR 7% F F & 3R Y
R I B LRy AR R B, FEXTRR S RBRER AR
DURERIEA T, A B4 LIRS 0 W s Bl — 2 A AR
KRS58 .

2 MH5REE

2.1 X5

S-4300D R FIEBR ML (1 E Sykam 23 w]); Multifuge
X3R G B .OHLEEE Thermo /A F]); Mettler Toledo
L K G Mg 47 8 22 |, Millipore 8 40 K A (3% 5
Millipore 23 7]); WEB-6 /K58 (5 M 22 QL&A BRZA 7)o

A-ERRBRUEY ST (L6 99.0%, | IG5 52 B R I
MARRAFD, CRREE . WARTALS . WeIhmR (e, E2Z
LR R A, AP RRENSE I (0.04 mol/L, pH
3.45), 5L BEAW0.12 mol/L $hMRVAWK, pH 2.20). Bi =
P (€2 (FE [ Sykam 24 F)); B2 A S(LERE 99.99%, )
PEEm AL T AR A BRA D), #RAEK (R EH 2 18.2 mQ-cm)3E
B Al

TR S 3 SRR 34, 5k 1 Bk .
22 WA
221 F kRN E St

@ LCA KO06/Na, R LCA K04/Na, ZZrh7R

PE: 0.40 mL/min, 43 EAEREIR: 58 °C, #FFRAFL: 50 uL,
Kl 534 570 nm, FIHEREAERH]: 25.20 min, SEFESERE
IFIE): 0.1 min, BHREVRME L 1.

=1 BBERR
Table 1 Gradient elution

I 1] /min A%4$HEE 8% 1R D%20 /L B =i 2% vl % % 3% /(mL/min)

0.00 100 0 0.40
5.00 100 0 0.40
5.01 0 100 0.40
10.00 0 100 0.40
10.01 100 0 0.40
25.10 100 0 0.40
25.20 100 0 0.40

222 ARELMEG B

BRI TEBRARAE S, 11.088 mg & 10 mL 3,
KRR 20, $#5), R 1.1088 mg/mL
FRUERBAC IR, W35 2.5 mL & 50 mL 8P, A pH 2.2 4%
M AR R R ZI B, By 55.44 pg/mL ARifEfd A
W, GBI 1.0, 2.0, 3.0, FRiEME B4 B E 10 mL
s, 2 E B ER A 0.5, 1.0 mL & 10 mL
WO, N pH 2.2 B SRR R E 2, A3 BRI
M9 5.544~110.880 pg/mL B R FIFRUEE K -
223 HoudE

U L 0.1 g 1 50 mL HLIE=FiP, J110.01 mol/L
HRMAROE R, WA S min, TR0 2.0 mL ZRREAR,
20 mL WERRAMER, HEVEENA 3 h FHER
50 mL .08 H 0 (10000 r/min, 15 min), B L3
1.0 mL ‘& 20 mL 2550, FEEIN pH 2.2 4 i i BRI B
BZ0BE, B4, 13 0.22 um IR, $E5), RIS

3 HREHR

30 mAWBCKKHHE

WTF S-433D I AMTLAIRER, A —REK
G 78 4 2 N BT s4300, BERZ AN 570 nm 1 440 nm A I
FeW A AT RE R A B P 5, LU & T — AR E N
16.632 pg/mL WA REERARMEVE A T E, 450 & P4~k
FAZE 570 nm WM EE 440 nm &, WE 1, $ASIR kR
570 nm AF Ay A+l R ARG IO K
32 tRELMEVIAFIZNFRE

Bt 2.2.2 TR RSB ELR M3 IR E B4 HT G
Sk EHLINGE, DA RUA AR bR, e R R AR AR
AR HERZE, BEIEIH AR, ¥=55.911X+21.127, MEZEL
#=1.0000, W] GL7EJF LR BT R 5.544~110.880 pg/mL N2
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Fig. 1 Maximum absorption wavelength chromatogram of taurine
standard solution

33 EBEMEFINBE

S5 M SRS, A B 0K 2 ek 3 i K
W RRVE I TIE 2R (10, ASEIS R BEUTIE B (Y 2 Fhdhy
AL, bR R T AT R A R, — e
JRCER e B2 T B o R E T i, B ST R A RE R, AR
bV, MER U RS T I, HR T AR RS AR
FEIfoe e fr s, X R IR G AR ER A, Bk AL B RN 2 R B T
VE IR R AR AT RN, DR R P R A, R 2R
5 S AT B S A AT ST Ak R A T e A e i
W, X 2 bR BRE IR S0k, LR R E
AARGRA KA ST, WRFEUE AU KRR, ek
K>, FREAREREZI I, [, R RhE
FIB A FR0RL RN SRR AR EEASIR], SR AT I e i R vk
WAR—FE, ARIIG L FE SRR R B TOK LB
FOK IR TR AR T B VA T Ve R 2R 15
HITESL, BRI 10 (3AF L (FE AR JEAA 528 0.644 me) s %5 inA
AR bR ELME 6k 24 110.880 pg/mL)2.50 mL, P17 il
£ 20y, 2 2.2.3 TN HIESUERW, EALIE, AR)E RE
TRHE Hy 13.860 pg/mL, L2k BIH HRE AR S 4

B R RIS, [l 2% SCik U A B 5009.169-2016 4 32
BRI BE 2 TR B AN AL B VA WO 2R T R [ Wi A,
S5 2, INGERAT UL, SR FH R BRI AR A B0 T
TUTERE b 2R 15 IS 21 0 TR de s, B b s vh 2 1 5
SRR, EATENNRE LIRS TIEATE S, 106 g/L
TR FAL B ORI 219 ¢/L ZRREHATRS 150 g/L WAk AL
BRSO 300 g/L 2 RRBF I TOTE 2R 11 AR 31 i 46 SR 22071
AR, GEFERAEF 106 g/L T4k T AL 7 B M
219 g/L LFRFEE WA 5 UUTE R TSR de i
3.4 HRIEIGIERERRRENHE

ATIHEET 1.0 mol/L FRFRIAA . 0.5 mol/L EhIRIEL
0.1 mol/L FLFRVAR .0.01 mol/L ERMRVATR, XHHEMMIZIES Rty
SENR, 3 ARV P ER R VA TR i A P i kit
SRRBOT EALIE, 25K IR, FhIRVREESN 1.0 mol/L B, M
THE pH EEUIN < 1.0), AFRAIR (g BRI, 52 Al
MRy at, W 2, R IREh IRk B, I acks)y,
ERFRUE K 0.01 mol/L i, A-RFRIGRIXTFR, Jofalig, MifSuL
IR pH o 4.540.2, ULBIEEBARIFAb FRRTERT, ikl
S AHERREAR 1 o) B VAR B IR, 45 T iAo BH s A
Y, AABERR A AR R R, W A
oo BV R, (ARERGE R, pH < 1.0, H' i 24 lE TR
() — e R TPV R TH AR iR, 27 B %18, ARSLE vk
#£ 0.01 mol/L ERFRIATRVE ML S AR

3.5 BEESR

FRIBEE S 0.1 g, $2eAE b b 3 il 25 il AL, F
TR E 6 Wk, A5 2w AR IE 1550 BT 45 R X A o i 22
(relative standard deviation, RSD)} 1.92%, ZBH b k5%
BERAT .

F2 FRIEFNEREGRERRNTZMW

Table 2 Effects of different precipitants on the removal of sample proteins

/mg /mg /mg /%
) n 3 o 5.689 5.544 0.644 91.00
Tk 2B B BOCE Y, B0 e IR 90.30
5.611 5.544 0.644 89.59
) . PUEYIRBE, BOE W EERa 4.572 5.544 0.644 70.85
MK A R T A 7173
VRV 4.669 5.544 0.644 72.60
25 g/L WARFRALER A 50 g/L U1 B ITIE Y, BOE B 5.214 5.544 0.644 82.43 227
LR VR 5.246 5.544 0.644 83.01 '
106 /L WAKF AL 219 g/L U1 BTIE Y, B RV 6.215 5.544 0.644 100.49 10051
LR TR BZ, FiEWEE 6.218 5.544 0.644 100.54 '
150 g/L WAL E A 300 g/L U1 B ITIE Y, B RV 6.121 5.544 0.644 98.79 9890

LRI BZ, LI

6.133 5.544 0.644 99.01
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Fig.2 Chromatogram of the test solution extracted from hydrochloric acid solution

3.6 ESMAMBAEMESLE

FREL 6 ke b deRe A 3Ry Rl 4 Bk, BRI,
ZE T SFE RSD (o 1.12%(n=6), B 1 it 2.
4. 6.8, 12, 24 h AR IHEREI G2 AR R o i, 9MH R(32.54+
0.3) mg/100 g, Z5RFWATEIRTE 24 h WRFEER.
3.7 [EIsEEE

PRI O 17y, DALFRETR o i ik IRk (5,544 pg/mL)
I (13.860 pg/mL)FIF W (22,716 pg/mL)7RHN, HE
2.2.3 TR il A, ot

TR S, SEHEIRES 101.47%, RSD
) 1.6%(n=9), ZEFINFE 3, KA % BICRE .
3.8 EFrMEmNE

FREC 6 HEARFRIEMEESY 0.1 g, SFAT3E5 2 13, B8
2.2.3 TUF &R S IE W, MRS A IR A & i,
[ 2R FH AR 5009.169-2016 55 3% 6 e
WRPR & i, UL 4, MEESR AT L, ARSZHG )y i el = 22
L ILW R AR TR O B S I T R R OC I R 25 0, RN
FEL LR AN [ P A 2 [ S 4y ) L R v on o1 - ki e

i A %BL?H%kEﬁ K PR J5 005 A B FR 25 53 5 A 92 05 B
[m] g A2 %= x100% PREERAMIFIC2E S, ] WAL IR A R AT A, (HAR S
JIA B ﬁﬁlﬁﬁ?ﬁﬁﬁiﬁ, TEBE, TR AR R EAIR, B T
R3HEERINAREWE LI 5 R (n=9)
Table 3 Results of taurine standard recovery test (n=9)
S5 HURERE/e W E/mg  FEARE/MmMg  MAR/Mmg  BEREY% BRI EICR % SFEERE/%  RSD/%
0.1124 2.977 0.656 2.218 104.64
1 0.1167 2.886 0.643 2218 101.13 102.90
0.1059 2.915 0.632 2.218 102.93
0.1243 6.115 0.661 5.544 98.38
2 0.1058 6.274 0.663 5.544 101.21 99.68 101.47 1.6
0.1132 6.189 0.675 5.544 99.46
0.1362 9.657 0.654 8.870 101.50
3 0.1077 9.684 0.683 8.870 101.48 101.83
0.1146 9.753 0.659 8.870 102.53
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Table 4 Comparison of the determination results of taurine
content by this method and national standard method for
domestic milk powder and overseas online shopping milk powder

samples
AJ5 [ElbR Jr ik
TS AEEER SR /(mg/100 g)  ASREER & /(mg/100 g)
@® @ @® @
-1 32.14 31.92 31.52 31.24
-2 32.51 32.71 31.76 31.67
-3 32.62 32.33 31.85 31.35
-1 33.26 32.78 32.06 31.88
-2 32.09 32.59 31.94 32.11
-3 33.15 32.86 32.17 31.93
4 & B

ARSI HE ST T AR IR S AT SRS T B & LA R v 11 4
R &, 2o kSRR e Ak, FIA 0.01 mol/L LR
TSR ARFE L, CRRBE RN AR S B I DT TE 2 5, R
FAEFERR M, LCA KO6/Na & T GAz At 23 85, 2fi
AT A A, R BNV OB FE VR, 570 nm K
I [ 9 DR TR B4l L 1 B vh AR R o i, RS
FRERAE I EAT LA, AR SZ30 1 46 Iy YA AR 1 B bR ik,
R 45 58 5 ARy g B — 3, AT ARSI 45 ST A, o
Wbk, RS MEE MR, XYL 1 Bk A
TR HAT —E S H L
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