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A Spectrophotometric Method for the Determination of Taurine
in Nutritional Supplement Drinks
Motomu AONO and Hideki S0GA

Summary

A rapid and simple method was developed for the quantitative determination of taurine in nutritional
supplement drinks by ultra violet (UV) spectrophotometry of DNP derivative. The method involves
derivatization of taurine by 2,4-dinitrofluorobenzene (2,4-DNFB). The DNP-taurine was extracted
by chloroform, and measured. The absorption spectrum of the DNP-taurine showed the maximum
absorption wavelength at 358 nm., The assay was linear in a taurine concentration range between 0.4
and 1.0 gmol / ml, with coefficient of variation of 3.3~10.6 % for the tested concentrations.
Quantitation and detection limits of taurine, respectively, were 2.5 gmol / ml and 0.08 gmol / ml
Compared with the ninhydrin method, this method was proven to be excellent with the recovery of 94.7
to 100.4%. From the recovery test, sugars and caffeine did not affected the experimental data.

Key Words : taurine, 2,4-dinitrofluorobenzene, determination, derivative, nutritional supplement
drinks
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=

111

358

350 400 450
Wavelength(nm)

Absorption spectrum of DNP-taurine.
Taurine solution: 0.5 zmol/10 ml,
NaHCO,: 2ml

2,4-DNFB solution:

acid: Iml

Heating time:

2 ml, Hydrochloric

40 minutes, Heating tem-

perature: 90°C
pH: 8.5
0.5
&
)
§
2
2
£
o
0.4
1.0 2.0 3.0 4.0 5.0 6.0
Concentration(%)
Fig.2  Effect of the concentration of 2,

4~-DNFB solution on the absorbance
of DNP derivative of taurine.
Taurine solution: 0.5 gmol/10

ml, NaHCO;: 2ml.

2,4-DNFB solution: 2 ml, Hydroch-
loric acid: 1 ml

Heating time: 40 minutes, Heating
temperature : 90C.

pl: 8.5
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Fig. 3 Effect of heating temperature on the
absorbance of DNP-taurine.
Taurine solution: 0.5 zmol/10
ml, NaHCO; solution: 2 ml
2,4-DNFB solution: 2 ml, Hydroch-
loric acid: 1ml
Heating time: 40 minutes, pH: 8.5
(a) @@ : DNP-taurine
(b)) a—AaA 1 (a)~ (c) (value of
taurine derivative)
(¢) O—C : Reagent blank
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Fig. 4 Effect of additional volume of chio-

roform on the absorbance of DNP derivative
of taurine.
Taurine solution: 0.5 gmol/10
ml, NaHCO; solution: 2 ml.
2,4-DNFB solution: 2 ml, Hydroch-
loric acid: 1 ml.
Heating time: 40 minutes, Heating
temperature: 90°C.
pH: 8.5
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A-——4 | Reagent blank
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WREsRMAoDA Table 1 X 02 Th5H. Binl
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O L T2 &4, 742 F—RADH
100 i 2 Ch, H10% LN oA LG 27, 7
Lm— A, Yy He—Atk U100 &L s
&, 2% L DR R AR L,

—Jj, A7 e VvOYE 20U vEERYLT
1,720 f~100 o WFhoWa b, & 2 %8
OIFBELIRET, H7 =1 vilide AETHLR
W E D s T,

1-10 #7Y »ERICHETBRER
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Table 1 Effect of saccharides on the measured value of taurine.

Taurine cons.  0.01 gmol/ml 0.1 gmol/ml 1.0 gmol/ml 10 gmol/mli 100 gmol /ml
ABSUC%) ABSUICY%) ABSAUCH%) ABSUIC%) ABSUCY%
Taurine e 0.3200£0.0) — — ——
Glucose 0.291(~9.2> 0.340(+6.2) 0,316(~1.2) 0.392(+24.1)  0.917(+186.6)
Fructose 0.284(~11.2)  0.288(—10.0 0.314(—1.9 0.349¢+9.D 0.439(+37.2
Saccharose 0.301(—5.9 6.310(~3.D 0.323(+0.9)  0.418(+30.6) 1.202(+275.6)

ABS=absorbance

IC=interference coefficient(%)
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Table 2 Effect of caffeine on the measured value of taurine.

Taurine cons. 0,005 gmol/ml 0,01 gmol ml 0.1 gmol.”ml 1.0 gmol” ml 10 gmol/ml
ABSUICY%) ABSUC%> ABSUCY%) ABSIC%) ABSIC%)
Taurine — e 0.3200£0.,0)

Caffeine 0.317¢—~0.9

0.322(+0.6) 0.341(~1.9

0.320(+2.9 0.325(+1.6)

Taurine cons. 0,05 gmol,/ml 0.1 mol,/ml 1.0 zmol, ml 10 gmol ml 100 gmol,/ml
ABSUCY%) ABSUC%> ABSAC%) ABSUICY%) ABSUCY%)
Taurine — e 0.961(£0.0) e o

Caffeine 0.952(~0.9

0.970(-+0.9 0.940(—2.2)

0.986(+2.6) 0.959(—0.2)

ABS=absorbance

0.6+

Absorbance

0.2 0.4 0.6 0.8 1.0
Taurine concentration{(gmol)
Fig.5 Calibration curve of taurine,

NaHCO; solution: 2ml,2,
4-DNFB solution: 2 ml.
Hydrochloric acid: 1 ml, Heating
time: 40 minutes.
Heating temperature: 90°C, pH:
8.5

ekl s ERETRERR Lictohz vy il
KM 2.5 pmol,/ ml BLLc e s &, Z/e LA
BRI X S win b, RERTA &Y Y v ORE
e ERRG 2.5 gmol,/ ml & Ui, %42, 0.01~0.08
umol/ ml & Tk, BIEEEBALRECH b, i il
Wiz, 0.08~0.1 pmol/ml i7c % &, (REFHE A
& L Lambert-Beer @ & Al & 3§ & L 7. 0.08
ol ml BUF-Ce, WOGHEES 0.06 AT &R D, #
W7 v 7 DR DT Iehin, #v Y vE

IC=interference coefficient(%)

ks 5 TR % 0,08 umol,/ml & L.

1-11 #BUEBELHE

DNP-% & 4 vigdfd{uic & B8 0K LAk
B LIk A Table 3R L, SoF — 2 OB
B, WIS v 2 OWSRERT i RIR L
10 B O PR, & % OYREE DTk 7 OYIE O B
O EFH 25 &, 0.2 gmol,/ ml OBfr, Bl & D%
2, WEBEY S el ELftate. LivL,
10 B O BPEMH DL D K E VI, 0.2 gmol,/
ml CORE S E L M B, FEERE S ol th
RTHIe DL, Ay FRRECC ENRLN S,
Mo, 0.2 gmol/ml DEBIECIIIERE S, B0 &
TS ey, FEMERC LD, ChE il
W TR, M REC D, BRI bRl
SIe AL R b, Zhid, #HULEE TR ET
DB s BME L Teh, BIES L5 Tl %,
T OfSH, MEER AT O & e R o HIBH FREk
2, K< TH 0.9991 e h, ISP EALCHS
T E Mo .

2, B e P Eakl

KO SEMNC L, 7§ BRI
L, Zhboikd A BB oFBBE BT
bHAEDEXL, 29 vOBEKRRET, Kk
T, F0ded, 29 Y vk DNP-H
e L, YO FBEL R I 25T 5
ZEC, KBEBhiEa S h, TOKEEOR
JE RN D 2 Lk » TR CERTE B &
52 LTHL, UL LIEEFEL G 2 LT, i
BB L RBE O SO, WA EL, mlhER
RS R R LR, & 0AM, =ve F U vk
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Table 5 Recovery of taurine from nutritional supplement drinks

Sample Theoretical value Dilute X 1000 Recovery*
2./ 100 ml 2,/100 ml %
A 1 1.0037 100+0.8
B 1 0.9924 99.2+0.3
C i 0.9999 99.9:-0,2
D 1 0.,9474 94.7£0.3
E 2 2.0048 100.2+0.9

: Regein (SANKYO CO.,LTD)

o Ow e

TR LI EPHR SN Tivbb, FERHCH
LR, N7 A v OBEEEEIG L) Z LR
Wwhhlak s, X b, ThboIAEE N
FBECER L, KERc T 5 o LAk
TEHIDESZLRL, VI v 7 HAKLHOE
RTkh, ChAPBREE~OFEErRLET LD
Hxbhid, FlAFRTsz kb, MHs
MBS EE Lishofe. 2O EIZLDY,
TS do X OFIH S 2N <, PR L e Bel it &
koL otk sb,

=ve Py vEc@0.2~1.0 gmol /ml O
B C A REECH Y, OhibgfETs v
) VOB R, BHCHRETHEERRL, R
KEBERB RS, QFUSHEATLRET, RN
GR35, LLE o SR IERE
CHEREBELOMGCERKE VLS.

B #

BIE, & LCH bR b2 vy voRE)
Wie7 3 V75 2 AV~ RRURE s v+ 7T
74 =RV HIFESORE BN, Bilichs b
IHEWEOBE LR by V=V T v 7%
¥, SWEIARTE A R Lo RLS DB, S,
5 fe ek & LCar O BERT 2 v C DNP-#
v Y BT OERBEEOWR & ¥ v s Hlho
v VOER R o7, DNP-2 v ) v ol A~
27 b AR GE LA, 358 nm MR CH - k. 2
-4 DNFB OBEED 3 % ¥ TG s AL, &
MLl e b S Lictad, 3 %BWREZB .
NaHCO, ¥k 4 %8 < 2 ml 0L (pH 8.5),

% Average of three trials.

: Lipovitan D (TAISHO PHARMACEUTICAL CO,LTD.)
: S.CUP (8S PHARMACEUTICAL CO.LTDD
*S.CUP C 1000 (SS PHARMACEUTICAL CO.LTD)

. Lipovitan D sugar (TAISHO PHARMACEUTICAL CO.,LTD.

W AR <, B L, NaHCO.—fMoB i
xR FTHEND T Edbhot.

DNP-2 v v vtk o bl O BRI ZE L g
R & d, BEFHLEL TV,

DNP-% & Y v i s 1 5 MBI ¢ 40~ 60
SCHEIRERN T D, MR 80CLAT L b
B OCKE o LI DA AL, BEL
Fo. HBAOWER 2 N~10N Ch¥ b BERED
Bhino fl o TREOTRAA I TEDL LI,
6 N &g, WEEOWRMIE, ik o RISHH
AT B OB AMTHHO T, 6 N 0¥
ml TT4TH 5.

2w om R ATRIEE 10~40 ml % CRIEIGHE ik
EREL, 100HOIRE 5 RS BB E -
fo.o 20U VORBEEHLCE Y = v vl
BN, A vdat—2— (3C) FCREL
P, THRERELTWB T vk, 1THEES
LR O AT B O E L,

BB CTHBE, 7 =4 L2 Y v 10
BECHENECEE Ly, Y, bo7 3 28
O b Ik c & 5.

AP B RO TR 0.08 gmol/ ml Cdh
b, Fhk SIS CREE SRR ECH - .
Fo, BB 2.5 gmol/ml G, Tl kb BRI C
WeICHE DS 5 L e,

OB S 6, 0.2~1.0 gmol /ml @ 3% 5 W o ©
Lambert-Beer oMl U, AHBISREE 0.9999
Thote, BIEHF Y v 2Hltbo 2 vy v OiER
100.2:+1.7% o ELRCHEMTE L.

S L A DNP-2 v U v o R ek Fy
3, HERE, AWHREOVThE, =ve Y




L, BRI A~ BRI & MR E R 1T ) D&
Ch D, RISEEOSERER LIS Uit id
O KGR & B, iR o &
BTEB, Livl, 0.2~1.0 gmol/ml o HEETENH
Tk Table 4 ’KRTH Y, LEMEEREO T &
<, BMHED AT v HhE BRSBTS
B OREE RS 2 b &, RNEOWE, Bk
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Chin &b SHHRZELCH Y, Shicd LT,
=V F U VBT, RIS EAMETF LT

Vot

3, WREER ) 278b0s7) roER
FYvrHldoz vy voBE~0MBow
Tk Table 5 R4 0, FEEC RIF7oRIBCE S

Table 3 Statistical analysis for accuracy and precision. (Spectrophotometric method)

Correlation
Taurine cons. 0.2 gmol/ml 0.4 gmol,/ml 0.6 gmol/ml 0.8 gmol,/ml 1.0 umol/ml  coefficient.
No. 1 0,248 0.316 0.478 0,597 0.756 (.9918
No. 2 0.193 0,379 0.466 .604 0.753 0.9940
No. 3 0.134 0.253 0.449 0.601 0.821 0.9951
No. 4 0.132 0.290 0.425 0.653 0.786 1. 9968
No. b 0.185 0,345 0.480 0.650 0.790 (.9990
No.6 0.140 0.341 0.503 0.667 0.807 (4.9988
No.7 0.162 0.329 0.505 0.675 0.832 0.9999
No. 8 0,160 0.344 0.513 0,667 0.813 0.9993
No.9 0.180 (.326 0.472 0.621 0.807 (.9991
No.10 0.163 0.310 0.474 0.620 0.815 (,9992
AV 0.170 0.323 0,476 .636 0.798 0.9999
A.D 0.0254 0,0248 0.0193 0.0269 (.0210 e
S.D 0.0346 0.0344 0.0267 0.0301 0.0266 B
CV 20.404 10.633 5.599 4,743 3.331 s

AV Average, A.D ! Average deviation

S.D [ Standard deviation, C.V . Coefficient of variation

Table 4 Statistical analysis for accuracy and precision. (Ninhydrin method)

Correlation
Taurine cons. 0.2 gmol/ml 0.4 gmol,/ml 0.6 umol/ml  0.8zmol/ml 1,0 gmol/ml  coefficient.
No.1 0.118 0.231 0.293 0.431 0,564 0.9957
No.2 0.050 0.228 0,345 0.491 0.679 0.9919
No.3 0.113 0.221 0.341 0.471 0.657 (.9948
No. 4 0.102 0.267 0.319 (.584 (.688 0.9870
No.5 0.139 0.290 0,448 0.576 0,758 0.9990
No. 6 0,111 0.267 0.423 0.624 0.779 (.9968
No.7 0.137 0.254 0.482 0.590 0.815 0.9961
No. 8 0.096 0.264 0.458 0.593 0.735 0.9969
No.9 0.170 0.300 0,477 (.547 0.712 (.9975
No.l0 0.132 (.289 0.459 0.571 0.733 0.9975
AV 0.117 0.261 0.404 0.548 0,712 0.9990
AD 0.0219 0.0221 0,0640 0.0502 0.0520 —
S.D 0.0307 0.0276 0.0720 0.0624 0.0705 e
[oAY 26.169 10.578 17.798 11.391 9.907 —

AV © Average, A.D ' Average deviation

S.D ¢ Standard deviation, CV ! Coefficient of variation
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