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Study on the Antithiamin Activities of Synthetic Antioxidants
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ABSTRACT — Antithiamin activities of BHA, BHT, PG and TBHQ of synthetic antioxidants on
the effect of temperature and pH was determined by means of HPLC. The influence of synthetic
antioxidants on the degradation of thiamin was found to be dependent on temperature and pH.
The degradation of thiamin was considerably more rapid at pH 7 than pH 4. The influence on
the heat of synthetic antioxidants at pH 4 and 38°C was extremely slight, but the degradation of
thiamin at pH 7 was much more rapid at 60°C than at 38°C. After 24 hours of incubation both
PG and TBHQ at pH 7 and 60°C nearly completely destroyed thiamin. Tests of antithiamin ac-
tivities showed that TBHQ, which was decomposed completely in 72 hours, was more effective
than PG at pH 7 and 38°C, but BHA and BHT hardly had antithiamin activities which was
evaluated under various reactions of pH and temperature. Thiamin degradation, at pH 7 and
60°C, was proportional to the concentration of PG. When the ratio of PG to thiamin was in-
creased from 0.15:1 to 2:1, the degradation rate also increased. However, the change between ra-
tio of 1:1 and 2:1 was negligible.
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Table 1. Analysis condition of HPLC for thiamin de-

termination
Detector Absorbance detector model 440
Column u-Bondapak C (4 mm ID X 300 mm)
Wave length 254 nm
Mobile phase 40% methanol with pic-By

Sensitivity 0.02 Aufs
Flow rate 1.5 m//min
Chart speed 0.5 cm/min
Injection volume Su
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o =y HE 7} 625 pgmlvt HEE & F 4BE o
& 4°Coll B@ste] Ao st

¢h3gof A= pH 79] A ¢ 0.02 M QAL FER 0.2
M NaOHZ 50:29.54¢) ] &2 F33led RASAL, pH
49] A= TEAFATEOR ZAHE LN, 01N gt
7} 0.1 N NaOH= 2.48}3ith,

tthiamind &N

Thiamin hydrochloride 2 m/2] A YA L 50 m! WA
ghxel W zhzbe] aitkshA AlEed 2t 2mid W
A AE YR 22 EFol= ethanol 2mlE YW 3
AEgdo] & EFHEZE cthanol 8 mlE ¢ ¥ thE
pH 49} pH 7¢] $t58-9& 742} 7l8led S50 miz X 23iA
thiamin hydrochloride(1.85x 10 M) & ghxl3lalo] 7z} v
2 50 pg/mi= 3R, 015 A 38°C9} 60°C 3}
o 2 A7t WE thiaming] EHA S AwE 7] ¢
3 HPLC(WaterA}, USAYE AF8-314] thiamine] #EH-&
Zakshed Fthiamind S & 8tQTt.

3tH thiamin 3350 )3} pH, 2% % =9 ©
AH R Y weE el sle] thiamin #3158 &
3t} pHe) 38FS thiamin 2 mi(E T35 5 1.85%10% M)
st PG 2m1(z}1 = 24X 10°M)E pH 4, 5, 6, 79) 7+ &
Aol i1 60°CollA] 8AIZF AntF 1 Rl A
=3 %E—J 332 pH 79| A|PE NG AHEElA 25, 38,

Ao 2

[« ey

S

oﬁ N

£L

311

Peak area (X10°)

e

60

10 20

1 2 s

30 40 50

Thiamin concentration (ug/ml)
Fig. 1. Calibration curve of thiamin hydrochloride.
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Table 2. Degradation of thiamin” in presence of BHA, BHT, PG and TBHQ at 38°C

Incubation pH 4 pH 7
(day) control BHA BHT PG TBHQ control BHA BHT PG TBHQ
1 50.0 495 49.4 49.0 50.0 47.4 46.9 46.7 24.6 19.1
2 49.7 49.1 492 483 49.7 474 421 45.9 20.7 3.2
3 49,5 49.2 492 48.3 49.0 46.8 422 44.1 19.1 0
4 494 49.0 493 48.2 48.1 456 39.3 424 17.5 0
5 49.4 492 495 477 483 45.1 38.0 40.7 16.4 0
7 49.0 492 48.6 47.6 48.4 43.6 35.2 372 14.8 0

?Conc. of thiamin, pg/ml
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Table 3. Degradation of thiamin” in presence of BHA, BHT, PG and TBHQ at 60°C

Incubation pH 4 pH 7
(day) control BHA BHT PG TBHQ control BHA BHT PG TBHQ
1 45.7 44.6 44.4 43.8 35.2 33.9 278 33.0 0.8 05
2 41.1 425 40.9 37.2 26.7 204 11.4 19.4 0 0
3 375 36.9 36.6 32.8 21.0 132 82 11.2 0 0
4 359 34.5 34.7 284 17.6 79 7.6 83 0 0
5 324 31.8 314 262 14.4 73 73 4.1 0 0
7 27.1 27.1 26.9 22.7 10.8 5.7 6.3 2.7 0 0

?Conc. of thiamin, pg/m/
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Fig. 2. Effect of pH on the degradation of thiamin in
presence of PG incubated for 8 hours at 60°C.
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Fig. 3. Effect of temperature on the degradation of thi-
amin in presence of PG incubated for 8 hours at
pH 7.
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Table 4. Effect of concentration of PG on thiamin de-
gradation incubated for 8 hours at pH 7 and 60°C

Con. ratio of
PG:Thiamin
% Thiamin
decomposed

0:1 0.15:10.25:1 0.5:1 0.75:1 1:1 2:1

134 650 821 862 887 90.0 902

Concentration of thiamin: 1.85x 10 M

Concentration of PG: 0.15; 0.36x 10 M, 0.25; 0.6x 10* M,
0.5; 12x10* M, 0.75; 1.8x 10" M, 1; 24x 10 M, 2; 4.8x
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