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Uncertainty evaluation on determination of dehydroepiandrosterone in
health food by ultra high performance liquid chromatography
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ABSTRACT: Objective To evaluate the uncertainty of determination of DHEA in health food by ultra high
performance liquid chromatography (UPLC). Methods According to the JJF1059.12-012 Chinese regulation on the
valuation and expression of uncertainty in measurement, the sources of uncertainty in the determination of DHEA
content in the experimental process were analyzed. Through the establisof hment mathematical models to quantify the
component of uncertainty, the combined uncertainties and expanded uncertainties were calculated. Results The
content of DHEA in health foods in this study was (85.6+£3.70) g/kg, and the accompanying expanded uncertainty was
3.70 g/kg (k=2). Conclusions The main sources of uncertainty in the determination by UPLC are preparation of
standard solution and the standard curve fitting, followed by measurement repeatability and the sample pretreatment,
and the influence of other factors are relatively small.
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o MeAh, B S TR 2, 2 I A R T e
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B 2 B PP X B s i AT R . AREFRE GB/T
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FE ) U0V GE i fd £ 5 P DHEA B9 &, KPS IOF

1059.1-2012 I8 A E JETEE 5 Fem W CNAS-GL 06:

2006 (AL A3 0T PR E BE R IPAG R ) U2, Xk pe £
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2.1 EENEEFMRF

Waters ACQUITY UPLC I-Class #2AR A 3% %
(AT Waters UPLC TUV £4MGIZE, SEE Waters A H]);
Eppendorf 5430 R .0 HL(3% [E Eppendorf 24 /l); KQ5200 i
A E A (P E B L4735 /A 7]); Mettler-ToledoAe50-S Hi,
TR -EA R 2 ), Ak (S Millipore 23 7).

PP (o545, 35 Fisher /A H]); DHEA Fnifi b (46 B
=98%, MR,
2.2 FERREIECH

K% Fk i DHEA ARuEY) 5T 0.0050 g, HILA IR S A 7 i
HERE S mL, MWIFHKT DHEA AIWIE R 1 mg/mL,

0.80

0.60

0.40

W 3R 5/ AU

0.20

TTr T T r 7T rrr rr7r17rrrrrrr1

BB HFFE, WH A 10, 50, 100, 200, 500 #i
1000 pg/mL AIARIE RS TAER . LAAMRILZ bR M2k,
SRR /N TR i TR MRS
2.3 EWHE

IGE &t DHEA IR BB SRS, FREL 0.200 gCRiif =
0.001 g)ikFEFARMP, MARIHEEZE 10.0 mL,
AL S min J5 LA 3000 r/min B0 3 min, #EFFE 2.0 mL
R T IE P, MARSHERZE 5.0 mL, $#5], &
0.45 um JEMETIEJE £ o B 2 ul B i S0RR A3
17504, FE P DHEA Byt I 1,

24 UEBEH

WO (38 4512 Waters ACQUITY (434 BEH Cg kL
(100 mm=2.1 mm, 1.7 pm); EHMEMPE K 215 nm; FEshHH:
AN 7K (80:20, V:P); Iii#E: 2.0 uL/min; AE: =i
25 MEHFIERE

_exVx5
mx2x1000

X: ik DHEA & &, g/kg; oo AR H DHEA ¥

BE, pg/mL; Ve AR E BRR, mL; m: RFETTE, g.
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Fig.1 Chromatogram of DHEA in the sample
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(DFE PRSI A B ASNH 5E JiE

ARBERFRRER R 0200 g, FOFARUEIES T 2%k
+0.0002 go FAIEAMGTIEE, WIRESLFR G TA AR XA o
AW ESE N

0.0002 =0.000575,

us(my= \/5 x0.2

(QQ)FE AR E 25| A RIS E JE

FESTERTAR B AR, EEMH T 5 mL Al 10 mL /9
ZEmii e 2 mL WE S ORI, B JIG 196-2006 (5 11
BEES LA FUARR ) Pl L, 5 mL(4 ORI 10 mL(4
ORI AR .22 1°820.020, 2 mL(4 )W RENE
B AEN0.012, =AM HERHTEE, 5. 10 mL
B 2 mL WS ARARHE 508 0.02/46
/5=0.00163, 0.02/ /6 /10=0.000816, 0.012/~/6 /2=0.00245,
DA BB AN 5 | R R B v AN o A

u(A)= 0.00163+0.0008167+0.00245” _ 00305 .

B S0 2 I Y RIE Bh 7E 20 °C5 °C, BEISAUARR
HEILIE O 20 °C, HIBERUK MBIk 2 500 31k 1.18%107/°C
1 2.08x107%/°C, Aith 1.39x107/°C, BB ATR ™ Lk 1)
AR 2x5%1.39x107=0.0139, 5 mL(4 &)1 10 ml(4 )%
M AR B A 1 AR Ak 4 BN 5x5x1.39%107°=0.0348,
10x5x1.39x107°=0.0695 ., #3515 A1, 5 mL F1 10 mL
MIZS MM 2 mL Wk eh TR 5 LA BB O B

(0.0139/+/3/2) +(0.0348/+/3/5)°
uT) \/ +0.0695/~/3/10)° 0.00695.
P it AT | A A R B AN 0 o A
u(V)=+ 0.003057+0.00695" —0 00759,

322 FTAMIIANG R EE

XHFE S AT T 8 R (n=8) 47 %E(85.3.88.1.84.2.,
89.1. 82.5. 83.6. 84.4. 87.6 g/kg), H M x Ny
85.6 g/kg, FRUEMRZE S H+2.38 g/kg. 1% A I L AT
U TR AESIA B R E E u(x ), DHEA 5 A AR X
FRHEANT 5 -

u( x )= ﬁ =0.00983.
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(UYbR I b 0B A AR AN T o

H T DHEA FrifEdhiE4 b BA bR AHfe i, Hik
AR R T i (9 200 B2 T3 AN 22 i o B DHEA ARAEIE 7]
A, FRUERI SR >98%, WiZAnifE LR R4 514 a+=100%
M a-=98%, HBFEEE N a=(1-0.98)/2=0.01, #¥5134itt
., DHEA FrifE S BB 1A B BR AR AT 2 A

001
4= 5 0.08
(YRR LA R 1
¥ 3.2.1 HAE S FRE AN 2 FE TR S AR B AN
B, AR ERFREERESN 0.0050 g B, TFRAEM BRI X
FRUERHE N

=0.00589,

~0.0002
m)= 0,003

QPR HEE R B 5 | AFEX AR AT E S
Fi¢ 3.2.1 P AL AR AT S E A R SR
TR AR LR IS8 B o FRvE i AR R R R Y
J& 5 mL(4 ORI 500 pL e B Ay, M 3.2.1 Al%
5 mL AR ARZET I AMASEE A 0.00163, HETIAM
AR E R 0.00401, IR DA KA ARG HER

B HE N uy(T))= 0-00163°+0.00401" —0 00433,

H1 JIG 646-2006 ( Bk e #AE ) UIn] 1, 500 pL
TR MARTE 20 CHEZE L SLVF(E +0.005 mL, HH5IA
FRIFE A AR VEEAS T 2 2 42 0.005/ /6 /0.5=0.00408, FHEIELIE
Zal AWk ELSHEE N )=
0.5%5%0.00139

J3%05

BT AT 2 JEE - = 0-04087+0.00401° 0 00572,
B A B SR B A Ao B Ay A R, TS AR VA TR
RS AR E BRI Ao R

u(cy)= 0-00433+0.00572" —0 00717,
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=— |z = ml 4 2
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WHRTE; ¢ DA r iR i 5 W4 (01U 7 ARt B4 30 4 e 2 °F-
WIE; AR BSERR R RN I E: Fhs @ FR5% i 4
PRUEVRTRG AR j 2R RAHhR M il 2R il s

1 DHEA frERAIEER
Table 1 Peak area of DHEA standard series measured

324 BLBEANGARN T

AR YR S 55 v R 1 O 5 SR EVE S B
BPERER 1.2%, # 8 B AR E BT o WA
AR VA8 2 A

_0012 =0.0000809 ,

“OX 5 856

ViR Y Mk B — F gh A fY
/%EIJ 41:/]—\‘{/,ﬁ(;{:§/ﬁf’_; m%ﬁ*ﬂ Bo+31Cj A-(B(]"’B]Cj) C,'-E 3.3 Z:ﬁ%EEE,] = E‘Z
m S = . N =} R By v
re F6 230 BT 45 SM AR BE (R UL IR T,
1 » o33 018 HSOTE =00 g fheh DHEA Sk A MUR B TS, 3
2 50 38328 33424 4904 -260 LR EE N 1.85 gk,
3 100 77696 81470 -3774 -210 5 5 - 5
4 200 156379 177562 -21183  —110 — [ (T () (2 ) " (eg)
u(x)=Xx ) 2 2 2
5 500 473710 465838 7872 190 g (my) 4 (cy) +ur(cp) . (y)
6 1000 946615 946298 317 690
# 2 DHEA HMUEHENAHEENE
Table 2 Determination of DHEA relative uncertainty component
AN AU AN By PEE ik HH{H AN B Y TTRR R/ %
o PR ur(m) B ¥ E 0.000575 0.976
RN hE:] .
g u(V) B ¥ 0.00759 12.9
il T A M ul X) A K 0.00983 16.7
FRE 4l u(cs) B KIFE 0.00589 9.99
o o M it R e u(m;) B 0.00575 19.5
PRV o L
T Y VR o u(cy) B iV E 0.00717 10.8
FrfEth LA udcp) A JEE 0.0139 29.0
AR A u(y) B KifE 0.0000809 0.137
ANH A B 1 S DTHR R % 100

34 TRIAHBEERNELER

¥z 0.95 fFHER, W& KT k=2, W55 DHEA i &
NHHEE N u(x)=2x1.85=3.70 g/kg, KL, FE L+
DHEA (15 £ 7(85.6+3.70) g/kg, k=2

4 % B

AT T SR AL P DHEA & 7HE A48 20 F
AN AE BE P A BT T AL, %07 BRI E B Y SR ORI
PRUEVS R EC AL G, STk S T 69.3%, Hrbis
Y 2R P 40U FBR U S BRI AR . Ak, FE SR R
A 0 72 A it 7 Ak e o 1 SR 4 AN R R )R A,
R, HAMAE BB, i ZBATT . Ah, Bk
AL DHEA 5 5 B 1 I 22 (2.38) N9 J AN i 7 1
(3.70)22 ALK, R UIHE S LN E 1oF B P AF AR 2 AN
R, KIS DHEA & b4 7 ASHf 58 FE 11 7T LB

ERR S WO g b b DHEA B3t DRI, SR 3R A 4
D SE IR, SRl TR vp LR 2 bR o R RO TC 1R, JC
SEARUER PR AR HERNZE LG o EAh, SE00 A B
PURE AR AL BRI R S R MR AR 22, R A 2
BRI, AR PR i 235 S A VR
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