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Abstract: A simple and rapid colorimetric method was developed to determine phytosterol content in transesterified vegetable

oil. The optimal experimental conditions for the determination of phytosterol content, as determined by one-factor-at-a-time

and orthogonal array design methods, were as follows: the color developer used was composed of iron vitriol stock solution and

concentrated sulphuric acid at a ratio of 2:8. the color development was allowed to proceed for 30 min at 20°C using 2 mL of the

color developer. The results obtained by the colorimetric method presented a high relative error of 2.95% in comparison with

those obtained by gas chromatography (GC), and the average relative error was 0.49% after calibration. This method was easy,

accurate, practical and suitable for the quantitative analysis of phytosterol in transesterified vegetable oil.
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Fig.1 UV spectra of reaction products of transesterified soybean oil
and different doses of color developer
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Fig.2 Effect of color developer dose on reaction
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Fig.3 Effect of color development temperature on reaction
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Fig.4 Effect of color development time on reaction
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Fig.5 Effect of color developer composition on reaction



X Bkl =T

il =

2012, Vol. 33, No. 18 189

225 AR AR AR

TEHN 4 AN XTI B e i 5 i A K DR 2R (LD S B e i)
WO L O A B D BE R S, AR
JE ok % SRR AR AT IE AR, LK PR L, R
2 T LLE R 0 IR DR BRI R TR R Ok i ()
FH &> S o500 4 bl A > b e b [R) > S Ca gk B . Rt DL
R e A N A A2B2CsD2, HI A5 &
2mL, W4 2:8, WA E] 30min, & A
J%20°C. RN LR Y GC kR AR
M) —8bE, BIEAMNE4.17%, GC LA 4.05%.

K1 BIHBEEBRNERKPEER

Table 1 Factors and levels of orthogonal tests

KT AR B & C W) D Wt
i 18] /min i ImL ZH L EL ) T
1 25 1.5 1:9 10
2 30 2.0 1.5:8.5 20
3 35 2.5 2:8 30
K2 RIUEEEARMNEZRRS RIS
Table 2 Results and range analysis of orthogonal tests
RN Ot A B C D O
1 1 1 1 1 0.3858
2 1 2 2 2 0.4857
3 1 3 3 3 0.4832
4 2 1 2 3 0.3945
5 2 2 3 1 0.4887
6 2 3 1 2 0.4782
7 3 1 3 2 0.3923
8 3 2 1 3 0.4747
9 3 3 2 1 0.4767
ki 0.452 0.391 0.446 0.450
k 0.454 0.483 0.452 0.452
ks 0.448 0.479 0.455 0.451
R 0.006 0.092 0.009 0.002
ERKFR B>C>A>D
ALEAT A:B:CsD>

23 UM BRI G A it (S 0

38 1
2
36}
3t
< 6
2t 1
0| 43 |
28 U
0 2 4 6 8 10 12 14 16 18
I 8] /min

LEFIESHE); 2.1 % %(3.651min ); 3324 {{ H£(10.710min); 4.3
¥ (12.179min); 5.5 (/¥ (13.051min); 6. 8 - 4 £§ ¥ (14.729min).
E6 BRAZHBAKEMNSHALE

Fig.6 Gas chromatogram of transesterified soybean oil
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Table 3 Comparison of the results obtained for phytosterol content in
transesterified vegetable oil by colorimetric method and GC method
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