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Determination of dehydroepiandrosterone content in health foods by
liquid chromatography

GUO Qiao-Zhen'?, ZHANG Jing'?, ZHANG Xin', SHAO Bing'*, MENG Juan'"

(1. Beijing Key Laboratory of Diagnostic and Traceability Technologies for Food Poisoning, Beijing Center for
Disease Control and Prevention, Beijing 100013, China; 2. School of Public Health, Capital Medical University,
Beijing 100089, China)

ABSTRACT: Objective To establish an analytical method for the determination of dehydroepiandrosterone
(DHEA) content in variety of health food by liquid chromatography. Methods Tablets and capsules were extracted
with acetonitrile:water (60:40, V:V); oral liquid was extracted with acetonitrile and added sodium chloride to salt out
the targets from water; gel candy was dissolved in warm water first, and extracted with acetonitrile, after that ammonium
sulfate was used to precipitate gelatin and made acetonitrile water stratification simultaneously. Finally, DHEA in health

product was effectively extracted, then determined by liquid chromatography with diode array detection or liquid
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chromatography tandem mass spectrometry and quantified by external standard method. Results The established

methods were effective in extracting DHEA from health foods, with limit of detection for solid or powder sample

was 0.15 g/kg and for liquid was 1.5 mg/L and limit of quantification was 0.5 g/kg for solid or powder samples and

5 mg/L for liquid, respectively. The recovery of this method was 95.7%-104.0%, and the relative standard

deviation was 1.10%-3.76%. It was found that the content of DHEA in imported dietary supplements was mostly

consistent with the label, with a few samples not matching the label in real sample. Conclusion This method is

sensitive, simple and convenient, and can be used not only to monitor the illegal addition of DHEA in domestic health

foods, but also to evaluate the content of DHEA in cross-border dietary supplements.

KEY WORDS: health food; dehydroepiandrosterone; liquid chromatography
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Hh i S A M £ 1 (DHEA) 90 5 ) % Y - 2K R T 3 AH,
TR €23 S AMGIN 2, BE SR 26 AR A
AWy TR X 5 L R R kb S50 DHEA 775

DHEA 19 5 R HWROAR GRS A T A, JERI TR 3%
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DHEA FrifE i (Be fil e b, Bt ik 100 pg/mL,
4 J5>99.9%) (K P /RIEEHEA BRA Fl); HEE. 205 (@5
4fi, 3&[E Honeywell A H]); HER(fi%4l, 55 [F Sigma /A H]);
SN . BRFR B oy Hral, E2 LA BRA |,
{KICE K (Mili-Q Water System ZE{LHl45); 0.22 um A HLIE
FEE (R S35 1 A5 AT B D) o
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UPLC-PDA-TQXS MS &0 AH (-8 15 - 5
BXPUBFFBRREY . ACQUITY UPLC BEH C,5 t23541(100 mmx
2.1 mm, 1.7 pm)(3 [ Waters 28 F]); AL204DU-1C HL K
(EH 0.1 mg, TEEMFRE-FERZAH]); 17200 G&G H
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J5 B 5 min (FEEE 10000 r/min), FIEWEZS 0.22 pm i
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(2) R F A SR [ A A

BEHE R BURE T 10 BLCW T [l €8 5% ml XU 18 265
AR, DUt e sl RN S B STURE ), BT L HERRAREL 5.0 g
(MERf 2 0.01 @) BT FEMBERHER, ] 500 mL /KR, HeE
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FEEVZ)Z 0.22 um GRS EALE
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{834 ACQUITY UPLC BEH Cig#£(2.1 mmx100 mm,
1.7 pm). FEIR: 35 °C; ishAl: ZA-0.1% M FR 7K (60:40,
V:V); Jii: 0.3 mL/min; #FAEHD: 5 pL; I : 200 nm.
S A B Mg 25 B R IE B T (electro spray
ionization, ESI+); T4 HE: 3 kV; HfLHEE: 15 V;
PR 150 °C; Wiy : 450 °C; MR &E:
800 L/Hr (N,), HEfL A Witt: 150 L/Hr (Ny), RffE< & :
0.13 mL/min (Ar). FiiHE# X £ &N N (multi
reaction monitorin, MRM); B X5 B 289.2>253.2(F
i), HifERERE: 11 eV; 289.2>271.2, fiifERELL: 7 eV,
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Fig.3 Chromatograms of DHEA standard solution
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23 FEFER
231 RA#E

ANV (matrix effect, ME)JfAk27 20 B op AR i 2
JE TP S B 25 B 22 B S, H LT €0 1% R S 4G )
o, MEB=(3 5 s i 17 15 /48 1 790 i o7 ()< 100%, #5 ME
JNTF 0% A F TSI, KT 120%0) Jy L mrdom, thitis
BRI ME X HARAG I 52 . AHF55 H DHEA ) ME
TE 80%~120%Z 8], ME 520 F] 200, [KHAS it 53 R A
T Sl o o ol 2 o
232 HMEXZR. ZEREAMAHR

SRR (33 — W A 8GN KG%% FEEL DHEA bRife
AR, R S AH B ) BT LR R 5~200 pg/mL i R IR
&, UL DHEA [WUETAL(Y) AR, B (X, pg/mL)H
HeAshy, iR RbrEmZ, SrELRRZBDKRT 0.999,
RAEYE AT, M2 AR ILFIAR I DHEA, {5l
910 B 3 B S I B AR R Ak B3 T vk 1 ek BR ARG H BR
MR RSN O SR AR RRAE AL 0.2 g B, $RIR
WARFLUA 20 mL B, J7rik Rz BRA 0.15 g/kg, & HBRN
0.5 g/kg; 4 MR ENAARIURE R R 5 mL A, $REER AR
Sy 5mL B, Jriki i Ry 1.5 mg/L, EHR 5 me/L.

K UPLC-MS/MS K il - i fly 28 28 1 v 16 Ay
1~100 ng/mL, LSRR T 0.998, Fil. T feBERNEE L
PR IE T e As BB A 0.5 mg/kg, EHEBRY 1 mg/kg; M
R A BR M 0.3 pg/L, SERFRH 1 pg/L.
233 ©EKRERMEEHL

(e AT S5 IR 205 (10 % 5 45 ATRURE €533 W A8 4 27 A
R, R B | BEROHESRLL 0.5, 5.0 F110.0 g/kg
HEAT AR ISR SEE, HIRWLL 5. 50, 100 mg/L 47 6 I
SEA TS SRS, TR AAFEM T DHEA BYYREE, SR
HISER RN K 6 IREE SR ) RSD . 455 IR 4 Fli:
i DHEA ) EISCRTE 95.7%~104.0% 22 [6], RSDs 7E
1.10%~3.76%2 8], TEILZE 1,

Fz 1 FAEREMLER NS E B (n=6)

Table 1 Recoveries and precisions of the method (N=6)

i) 1b735 3
FE LT AT 0.5 g/kg 5.0 g/kg 10.0 g/kg
(BN & 7 RSDs/% ISR/ % RSDs/% [l /% RSDs/%
T Jie ND 95.7 1.86 96.7 1.17 96.9 2.14
gl ND 96.1 2.90 98.6 1.10 97.7 3.34
B ND 99.6 3.53 103.0 2.22 104.0 2.04
Wk
B B o A 5 mg/L 50 mg/L 100 mg/L
Bl %/% RSDs/% BT /% RSDs/% Bl /% RSDs/%
R ND 102.0 3.76 101.0 2.29 101.0 2.76

VE: AT FR ER 22 (relative standard deviation, RSD); ND F/R A, £ 2. 3.
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2.4 SRR

HRPEFIAY i DR R A, ASBFSE R & DHEA
PR iRt 5 (3R 2), SRAIASHRR ST I 5 i,
o4 YRR S AR B 1 MR R DHEA, S5H8%
AFF, LR T UPLC-MS/MS #iiiE, TLE 4, WASKRY
20 RS (IR SRR T . bl EEIRET
fi£), YK H DHEA,

SRR 4, SEEGENY RSDs BN T 5%, 45B444 GB
5009.295—2023 { & fh LA FEFbRE L2250 7 75 50 0E i
0y R HHELE 10~100 g/kg (RSD<10%), LA
J2>100 g/kg (RSD < 5%)FRAE L& -

#2 ERREAENER
Table 2 Testing results of the real samples

A A Bebn Eht FR&TR SOER A2
2.5 SCIGE(EIRIE Ng/®)  AmgMkL)  /(mglkr) 1%
TROAE B A IR T 5540 5 RAipL Fhan L e 0.260 25 25.7 2.8
Fa B S0 2 R U ) BRI, MR R RS 25 B L3R 3, Y feah2 #0199 25 27.2 8.8
YTk 5~200 pg/mL, FIBCR | FEEE . K RAE & Fhin 3 il 0.685 100 ND ND
FRE 2.3 Fralgs A0 i — 2038 2k SEBRFE S A I A 71 FEah 4 R 0.272 100 94.3 5.7
v, 5 FAGMALFY 5 4% 5256 28 X B ALAM B S Bt i i PEA S AR 0.437 50 46.7 —6.6
0.78 MRM of 5 Channels ES+ 0.69 MRM of 5 Channels ES+
< 100 289.2>271.2 (DHEA) ¢ 100 289.2>253.2 (DHEA)
M 3.58¢5 4 5.91e4
| =
2 LA -
A = - - S
1.00  2.00 3.00  4.00 1.00  2.00 3.00  4.00
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Fig.4 Liquid chromatography-mass spectrometry spectrums of real sample
# 3 DHEA 7E7[E L6 = 0 B R F4E % B (n=6)
Table 3 Recoveries and precisions of DHEA in different laboratories (n=6)
P SR A (E ke 22 rhrk EE R
Nglkg) SEHEER/%  RSDs/%  FIENEHE/%  RSDs/%  FIEICR/%  RSDs/%
Lab 1 ND 104.0 1.76 97.1 0.58 96.8 0.36
Lab 2 ND 95.4 2.48 95.5 0.77 96.8 0.65
Lab 3 ND 95.2 4.94 98.3 2.98 104 131
il fi 2 Lab 4 ND 95.6 437 99.6 1.91 95.6 0.64
Lab 5 ND 101.0 4.98 97.9 2.05 98.3 2.18
[ /% 95.2~104.0 95.5~99.6 95.6~104.0
RSDs/% 1.76~4.98 0.58~2.98 0.36~2.18
Lab 1 ND 102.0 1.99 100.0 1.17 97.4 1.11
Lab 2 ND 95.7 1.70 99.4 1.09 96.6 0.27
Lab 3 ND 98.8 4.99 97.3 4.56 103.0 1.24
F-F Lab 4 ND 96.5 2.33 105.0 0.54 97.5 0.32
Lab 5 ND 103.0 2.40 99.7 2.76 100.0 0.84
1%/ % 95.7~103.0 97.3~105.0 96.6~103.0
RSDs/% 1.70~4.99 0.54~4.56 0.27~1.24
Lab 1 ND 102.0 1.91 102.0 1.93 98.8 491
Lab 2 ND 104.0 3.89 100.0 2.05 102.0 1.29
Lab 3 ND 105.0 4.16 104.0 3.45 97.6 4.46
B Lab 4 ND 98.3 3.31 101.0 1.19 99.5 0.24
Lab 5 ND 103.0 1.70 102.0 1.70 99.5 0.59
IR /% 98.3~105.0 100.0~104.0 97.6~102.0
RSDs/% 1.70~4.16 1.19~3.45 0.24~4.91
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Table 4 Results of inter laboratory comparison of real samples
DHEA % #/(g/k
- (g/kg)
Lab 1 Lab 2 Lab 3 Lab 4 Lab 5 Lab 6* RSDs/%
F 1 97.7 102.0 106.0 104.0 98.7 103.0 3.43
1 Jii 4% DHEA-01S ’ ’ ’ ’ ’ ’ ’
Fi 2 386.0 374.0 405.0 375.0 371.0 387.0 3.65
T[4 DHEA-02S-2 : ' : : i : :
B 3
78.5 73.6 78.3 76.0 71.7 76.6 3.92

J 71 DHEA-03S
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3 4 i
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1E 95.7%~104.0%2 [8], RSDs /INT- 5%, #4T T 52802 P AN
SEERE MM 2T, 45 SEEE MY RSDs 4/ T 5%,
W7 vk N T B LR 5 W SE i g #b se R DHEA
Fr i, S5 R K4 DHEA JE AR TR dh Gl &
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