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Determination of 4-AD, ADD and Phytosterols in Culture of Transformable

Phytosterol by Gas Chromatographic

CHEN Ying, SHEN Yan-bing, MENG Jing-yao, WANG Min
( Tianjin Key Laboratory of Industrial Microbiology, College of Biotechnology, Tianjin University of Science & Technol-
ogy, Tianjin 300457, China)

Abstract: A gas chromatography ( GC )method for the simultaneous determination of Androst-4-ene-3, 17-dione ( 4-
AD ), Androst-1, 4-diene-3, 17-dione ( ADD )and phytosterols from aculture of transformable phytosterols is described. The
samples were quantitated by external standard method, and they were separated by GC with SE-54 capillary column and
detected by FID. The column was operated at 260 °C , with the injector at 300 “C and the carrier gas was nitrogen, flowing at
arate of 1 mL/min.Under the conditions, all contents of culture are well separated and rectilinear responses are obtained in
the range of 0.09~0.86 g/L ( stigmasterol ), 0.14~1.39 g/L ( campesterol ),0.03~0.27 g/L ( brassicasterol ), 0.24~2.4 g/L
( B-sitosterol ), 0.5~4 g/L (4-AD )and 0.5~4 g/L ( ADD ).The correlation coefficients ( R )are 0.9991, 0.9995, 1,0.9991,
0.9999 and 0.9992 respectively. Recoveries of 4-AD, ADD and phytosterols added to culture are ( 96.37+0.77 )%,
(95.64+1.01 )%, (99.6£2.78 )%, (98.6622.19)%, ( 96.85+2.19 )%, (97.52+2.9 )%.The method is accurate rapid and
suitable for routine analysis.
Keywords: gas chromatography; Androst-4-ene-3,17-dione; Androst-1, 4-diene-3, 17-dione; phytosterol; fermentation
fluid
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Fig.1 Side chain degradation reaction of phytosterols by Mycobacterium sp.
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Fig. 3 Chromatogram of the culture fluid sample
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Fig. 2 Chromatogram of the sterol standards
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Tab.2 Recovery of the samples

o E/% (n=6)
4-AD ADD S ST mE 2 B
1 95.53 95.46 98.15 96.25 98.43 99.27
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FRUEZ/% 0.77 1.01 2.78 2.19 2.19 2.90
75 5 ZR% 0.80 1.06 2.80 222 2.26 297
2.4 RBEEXRW 5.7%.6.1%.7.5% . 6. 8%.
KB IOPR HE S VAR 2.00pL, 7B 5 2.5 MR

X, 1% 4-AD ADD 1§ RSD /\”Jj:z 4.6%F 6.3%;
SRFFEIIE RIS SR A IR RSD 2190

Kbk i TAE S0, MRS58 e
Z, MR 1uL B, 4-AD . ADD . SRR 32



+ 20 -

TH B | S EEAA (S B A R (D 3 g
THIE) 20k 14.64,1.32,1.53,1.92,1.32 FiI
1.67ng - mL™
2.6 EIMILRE

IRl — AR BERRE N, 35 14 15 PR 7 i R i
PEATALRR, AW E R 5K, 4-ADADD ¥ &
) RSD 35120 3. 7%H1 4. 8%; SEkF S Hs . S /% |
G EE A S RSD 41 4.1% . 2. 6% . 5. 1% .
3.9%, d B 87 1) S 3 SR 43 B T vk EE B

FABEREEB H23% B

R4
2.7

w7 % T BIERITEN
ORI AR 58 BT 25 VR R, A1V A

AT E , 3G BN, BEEEEAOK S, JOH
W, H] LS R R P A ST, TR R
YRR

2.8 HFmillE

WA K el 4 R, $e BRI AL, E i 4h

R 3.
®3 HmPNELER

Tab.3 Determination result of samples in culture solution

Y’ ADD/g - L 4-AD/g - 1 S g - L SIS g - L G e - L A g - L
1 0.5422 0.1180 0.0720 0.1145 0.0277 0.214 8
2 0.449 1 0.8749 0.126 1 0.106 3 0.2439 -
3 0.559 2 - 0.064 4 0.096 3 0.0230 0.188 1
4 0.806 6 - 0.134 4 0.2157 0.040 0 0.2112
B Tolk, 1984, 38 (12): 21.
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