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Table 1. Recovery of TLS standard (23.0 ppm) addition on soy sauce at serious of dilution by
fluorimetric HPLC method.

Dilution | Recoverv*( % )
100 92.05(1.04)°
50 83.54(3.52)
25 78.20(3.20)
20 75.28(3.54)

* Average of three determinations.
> Number in parenthesis is the coefficient of vanation(CV, % ).

Table 2. Recovery of TLS fortification into soy sauce with fluorimetric HPLC method.

Fortification Level

(calculated as LS, ppm) Recovery*( % )
3 91.57(3.61)
O 91.99(1.80)
10 92.45(3.06)
12 92.53(1.70)
15 92.45(3.45)

* Average of five determinations.
> Number in parenthesis is the coefficient of variation(CV, % ).

Table 3. Effect of chloroform Washing (to remove impurity) on absorbance of MB and AA.

Washing No. of Absorbance(O.D. )
Volume __—
() Washing MB(650nm ) AA(640nm)
10 1 0.225 0.008
5 2 0.055 0.003
5 3 0.035 0.003
5 4 0.026 0.003

'“‘Elf.?_"—?‘”ﬁ*,.ﬂhﬂ
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Figure 6. Fluorimetric HPLLC chromatograms ot
(A) standard solution of 15.3 pg/ml TLS;

(B) blank sample of soy sauce;

(C) soy sauce spiked with 15.3 ppm TLS.
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the detection limits.

(A) TCI solution of 0.29 ug/ml;

(B) soy sauce sample with detectable trace of TCI.
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Table 4. Comparison of extraction ratio between MB and AA method on fortified TLS standard

(15.3ppm) of soy sauce.

CHCls No. of Extraction Ratio*( % )
volume L
(ml) Extraction MB Method AA Method
15 1 90.42(2.37)" 03.98(1.72)"
15 2 8.65(14.91) 5.31(6.11)
15 3 0.92(25.56) 0.71(8.45)
15 4 0(0.00) 0(0.00)

* Average of three determinations.

® Number in parenthesis is the coefficient of vanation (CV, % ).

Table 5. Recovery of TLS fortified soy sauce sample with authorial AA method and MB method.

Fortification Level

Methaod (caleulated as 1.5, ppm) Recovery*( % )

AA Method

(640nm) 3 98.04(2.67)"

5 98.89(3.72)

10 98.45(1.40)

12 98.51(1.68)

15 08.22(0.78)
MB Method

(650nm) 3 92.69(2.54)

5 98.91(1.88)

10 96.65(1.15)

12 05.04(2.48)

15 96.74(1.58)

* Average ol tive determinations.

"Number in parenthesis is the coefficient of varation(CV, % ).
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Table 6. Compariéon of flourimetric HPLC method and AA method on TLS contents (ppm) of soy

sauces obtained from markets.

e Nationality ounmente. AA Method
6 Japan 15.59 (6.45) 16.14 (10.51)
7 Japan 15.57 (6.44) 15.89 (10.35)
11 Japan 17.90 (7.41) 19.35 (12.60)
21 Japan 1.61 (0.67) 1.61 (1.05)
28 Japan 2.16 (0.89) 6.40 (4.17)
29 Japan 1.03 (0.43) 3.50 (2.34)
34 Japan 17.72 (7.33) 18.03 (11.74)
35 Japan 7.43 (3.07) 6.26 (4.08)
61 Taiwan 2.10 (0.87) 'N.D.(N.D.)
62 Tartwan 1.88 (0.78) N.D.(N.D.)
63 Taiwan 1.67 (0.69) N.D.(N.D.)

*Number in parenthesis is the TCl content (ppm).
"Number in parenthesis is the LS content (ppm).

AA {288 T3 2 WOCE ST 0.01~0. 02
> [, 0. 49pug/ml 2 SLS ¥R (FHE K&
TLS 0. 7ppm) Z W YEAE 2 0. 024, Rtk AA bE 75
ARPL TLS 0. 7ppm DA F#8 B A4 H, (RARER &
0.014pg/ml,

0. HEE P T SZE BT

420 HhEE A ke B, BRI 27 1, HARE
36 5, HEt 63, HARHIES R AP EEE R R
%%MMAA ST, 888 TLS s 4R th ¥, BlAE
A ke v TS, (T Rl ) 8 1, KAl
*%ab@ 6.7.11.34 & 35 AF L8 ks UE
> KB TLS 6. 26~ 19. 35ppm (AHEH L LS
4 08— 12. 60ppm ), PR A~ 15 R 7], L 1R B 5
21.28 M 29 = k& 1 TLS 1.61—6. 40ppm
(ABEH1.S1.05—~4. 17ppm)a WG A BB, B
P A 3 1 () AR e ) e T 3 AR Y TLS
1.67 ~2. 10ppm, 1B VL AA ¥4 3 g, HIl 32 R e
HOBERZSHRERESEBEAE B, MIE
TLS, #1488 > s HIE BRI AA 75—20 5 0%
8 1, B L4 & ik et sl 2 5 e i A
HTLS 7.43~17.90ppm(FHEFL TCl 3.07~

7.41ppm), H A 3 & TLS 1. 03 ~2. 16ppm
(FHEH TCl 0.43~0.89ppm) » &5 HEUR, W
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Studies on Analytical Method of
Thiamine Dilaurylsulfate in Soy Sauce

SHU-JU SU, CHUN-KUO YU, SHU-CHI LEE, CHAO-HONG LIU AND SHIN-SHOU CHOU

National Laboratories of Foods and Drugs, Department of Health, Executive Yuan

ABSTRACT

The methods for the determination of thiamine
dilaurylsulfate ( TLS) in soy sauce have been
developed. TLS 1s a complex of thiamine hy-

drochloride ( TCl ) and sodium lauryl sulfate
(SL.S). The LS portion was determined by the
azure A colorimetric method ( AA method ).
Azure A solution and IN sulfuric acid were added
to the sample, 1.S was extracted with chloroform,
and then detected at 640nm. The TCl portion
was determined by the fluorimetnc HPLC
method.

TCl was converted to its fluorescent

derivative, thiochrome, by adding 1% potassium
ferricyanide in 20% sodium hydroxide to diluted

sample, and neutra lizing with phosphoric acid.

The thiochrome thus formed was extracted it

with isobutanol and then determined by HPLC.
Recovery studies of TLS were performed at 3, 5,
10, 12 and 15 ppm (calculated as LS) fortifica-
tion levels in the samples with both methods. Av-
erage recoveries were 98. 04 ~98. 89% with the
AA method and 91.57~92.53% with the fluori-
metric HPLLC method. Coefficients of vanation
were less than 5% . The limits of detection of
both methods were 0.7 ppm.

Twenty -seven domestic and thirty-six im-
ported soy sauce samples were analyzed. No TLS
was detected in domestic samples, while eight

imported samples were found positive for TLS.
The data obtained with both methods were prac-

tically identical.

Key words : Thiamine dilaurylsulfate (TLS), Sodium lauryl sulfate (SLS), Azure A colorimetric method,

Fluroimetric HPL.C.
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