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Uncertainty evaluation for determination of salidroside in Rhodiola rosea L.
extract by high performance liquid chromatography

HUANG Cheng-An, LI Xiao-Lan, WU Si-Yan, CHEN Hong-Bi

(By-Health Co., Ltd., Zhuhai 519040, China)

ABSTRACT: Objective To evaluate the uncertainty for the determination of salidroside in Rhodiola rosea L.
extract by high performance liquid chromatography (HPLC). Methods According to JJF 1059.1-2012 Evaluation
and expression of measurement uncertainty, salidroside was extracted with methanol, the determination was carried
out with ultravioletray (UV) detector at 275 nm. Through the analysis of the sources of influencing factors in
uncertainty, the uncertainty was quantitatively analyzed to obtain the expanded uncertainty. Results The expanded
uncertainty was £0.17 g/100 g when the confidence level was 95% and influencing factor was 2. The salidroside
content in Rhodiola rosea L. extract was (4.03+0.17) g/100 g. The main sources of uncertainty were calibration curve
fitting, repeatability of measurement and preparation of standard solution. Conclusion We should regularly
calibrate and maintain the high performance liquid chromatography, regularly check the energy of UV lamp and the
quantitative accuracy of automatic injector, and use the capacity bottle of high level and high purity standard. The
experimenter should be skilled with the sample processing steps to improve the detection accuracy.
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LS R AA AT WA 3 ARk, IR
AT MAORIE, WA Z T mEER . DS

il

SFUST BRI TR e, 2L R P i R PR U L R,

BB STVE, REMSAMHIRERE . BURE DRI AR DRI I A&
it LA S RE R B FHYY, TR REAS i 0 i 1 2 R )L ik
e B RTR VA A A E R TPAR = NS R OF 7l s R B R =1
SRR T AR (- R I A U AR
T 5 30 o R RO AR O S X 2 e KA AT S, AR
JIF 1059.1-2012 (M AHE R S8R ) U9, 5%
JIG 196-2006 € & P8 B8 S A A e AR ) U7, X SR
RO ST R B ITAN, RN ORI, A
J7 iR AR AL R I 4 SR AR I S K

2 MR5EREE

2.1 X5

L RFE X BE AL (BEE: 98.1%, 165 19101831, [
[F] B A R A BN D, BBk al, 1L 3 se e fl
A RA A, 205 KRRG-S 190501, 7 A
Jetn A BRAFHRAL), — 2K (07 FAS (a4 A BR A = A
LR/ iy

P18OH #B A I VEAY (5 [ Elma 22 w]); U3000 =350k
AR TEAL (6 EFEER IR 2 w]); XS205DU H K- (ki
0.0l mg, Hi MR H-4CF 2R F AU A RA A,
TGL-10C il & DAL LR 2R ) o
22 @iERHF

AN H A K=15:85(V:V); #i#:1.0 mL/min; {47%
1 C15(250 mmx4.6 mm, 5 pm); i 40 °C; K
275 nm,

23 ZWHE
2.3.1 ARBIRIR B H

AEBFRELL 5 RN B 4G 9.65 mg, BT 50 mL &4
M, IR RS AR, B, BMSPRER .
232 ARIX SRR A B R

B FEGREE 0.1000 g, BT 50 mL &A=+, A
TE A, AR AN 30 min, A, HIWELEREZIE, #
A7, B, 1k, BN R .

233 HFAHR
FE b P LT R B
CxVxk
Y
Ao XS TP LR R R & 1, ¢/100 g;

M—EES R TR, g;

V—H S 1 E AR, mL;

C—FEA R AL s RAT M, mg/mL;

k—FRL 4 2R, k=0.1,

F S50 25 BN E A B R AT LU R AT s R
ELRATEEE RS, BRTHRMITE, R0
FEE, AR RS TR TP AR AT VR Z A6, AT A S AR
WALER TR 3R o SO 2 BE B SRIETT LUH AN LU L
A7 I

(DR I B, 6 EE P 5 | J ) B v AS 1
u (x1); (OPREY) B G S bR MEV W TE 0 5 R A B HE AN
BE u(xp); )R SR BRSO S R TC 1) 5 | RS AR TS
BE u,(x3); () RO ETE {05 | B AR EA T E B ,(xa); (5)
FrUE M UG 5 RS IFR HEATAE B u(xs)o

3 HREHR

3.1 THAEEEEE
AN AL R AR T AR AN o B A A=
U (x)= \/ur (x1)2+ u, (x2)2+ ur(x3)2+ ur(x4)2 + ur(xs)ze
32 WMETHEESTENTE
32,1 MEE LM ATE R ulx))
i (e NRIEFEZ L ) 2015 ER—F £05K
B R SR L KA B T 12 UORATI
A, BRI 1 EAEME A E R T A RATEE
215 R AT O DU A B YR R o 254

n —_
(x5 —x)
Sy =\l 0071 100

TESEPR TARS R rp, HIE R A P2 R R 2
U], BOLB AR IEAR I 25 2R, e TR M5 E
AR A B A JEE 20 B M

X

S 0071

BRAEAS G o - ur(x3,2‘1)—$ n =0.050 g/100 g;
AR A 2 J3E - ur(xl):mz%:o.ouo
X .

F1 IFRREBPYPLEXREFNSENELER(0=12)
Table 1 Determination of salidroside in Rhodiola rosea L. extract (n=12)

Fo5 1 2 3 4

6 7 8 9 10 11 12 Ty

rit/(g/100 g) 4.10 4.10 3.95 4.11 3.99

398 393 412 401 395  4.08 3.99 4.03
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322 AREMRARE BAT RO H] G| AL 69 AT A T

gtur(XZ)

3.2.2.1 AREYEE RS AR AR RN EE u(x300.1)
W s R FFREY FOE B RAENEE, 25K

A 14 401 2 SR (98.121)%,  BUAL 55 AT A vHE 9 I DX 1) 2F T

JE a K 0.01, 5510, BE R T =3, BT B2

P, WA:

U _ 0.01
Ux3221)= — = —==0.0058 .
(3221) & ﬁ

3222 FRUEYFIFRE S ARIAR R AT E B u(x322.,)

AT RFEHATFRE, 4 KUY R E &
m=9.65 mg, ARHE I ALHIES, H3mh 10 mg B,
ViR 22 H+0.00005 g, #3550 A kb3, W E T k=3,
BT B2EE., WA:

- U U _0.00005 g

FRUEAIAE FE: u(x3000)= e NG
brOME R OFR & OB 0 OA X AR W OR W E BE
u(x35,,) _ 0.000029

0.00965

3.2.2.3  BRUEE MG BERE 25 S R A A AR T AN
B u(X322.3)

PR R R ER TS RN A EE FEH
50 mL &5 Ao
3.2.23.1 50 mL %3 7 A 09 A X bR AE R 0 E B
u(X3223.1)

M 50 mL ZEE SO IR T A, SEE6 A AT X
50 mL A iE T A %, W50 0 RiFiR2zER 0.01 mL,
Fe = AT, ST k=6, BT B RIEE. A

=0.000029 g;

=0.0030,

ul(x3222)=

o U 00lmL
PrROUE S W OE E D ux = Z = =
] 2. (x3223.1) X NG
0.0041 mL;
HOAEBR R B B uans,)= 20041 mL
50 mL
=0.000082.

3.2.2.3.2 VAW R TR AR A1 7 A 1 AR X R EEAS B
ﬁifg ur(xzz.z‘slz)

H A S 6 % 3R BE AE (20+5) °CHYTE Bl N B 3h, ik
AR S °C, 4B 5 AN B B A 3 2ok Al 5500
JEE AR K REOTE, WM K] R T4t
A ATUS N, SR R RIeT . el A A 2 s A
450 mL, FEERIRBUAK R ECH 1.18x107/°C, HHifE 4y
fii, Wok=~3, NA:

b A B E
0.17 mL;

AIRIARAEAT E BE: un(x3.203.2)= % =0.0034.

W) 50 mL 75 A B A 45 bR THEAS B 2 B A -

u(x3.232)=50x5x1.18x107/ /3 =

2 2
u(x3223) = \/”r(x3.2,2.3.1) +u,(x32232)

=+/0.0000822 +0.00342 =0.0034.
FH b T B a4, 205 AT FR Y Bt 5 | 14 A0 6 B
TN E R

_ 2 2 2
up(xy) = \/ur(xz..zzj) Fup(x3202)" +up(x3273)

=+/0.0058% +0.00302 + 0.00342 =0.0074.
323 L F REFAE A AT AL AR T AR TR

ur(x3)

3.2.3.1 FERFRE DA AR AT E B u(x323.)

L F R AT AR R, FERREL & m=0.1 g, HiLd
R AEE S, STl 0.1 g B, RIVFIRE R+
0.00005 g, #3513 iR B, A5 T k=3, J& T BXKIT
Eo WA

e, U 0.00005
B AN 5 - u(x3.2,3.1):;: £

NE)
T ot R S ST )R X AR AN A o
u(xz53,) _ 0.000029

=0.000029 g;

=0.00029,

u(x323.1)=

3.2.3.2  FERERTEMAHRARESTCE u(23.0)
FEMHERMREESALBIIENAHEE T2 H
50 mL ARG A
32321 50 mL %48 f 7 AR 0 R X AR oE S B8
u(X3232.1)
M 50 mL 25 A BSEIE S v A, SE5G P T AR I
50 mL R T A 98, MWHEZRNARIFRZEHR 0.01 mL,
AR, T k=6, BT B ITE. WA:
U _0.01mL

BT B u(xs0301) = s 76 =0.0041 mL;
X bR HE AN B E u(x3232.1)= 70‘0041 mL
50 mL

=0.000082.,
3.2.3.2.2  HERIREE SRS HEIR EEAS R A 8 A X A vEAS
B u(x32322)

1 A S0 % 3 BE AE (20+5) °CHYTE BN B 3h, 5%
TEEAEALA 5 °C, T B 5 R I AN 2 B ATl o A BT
O AABUZ I REOTR, AR IRBUZIK ] R T 45 4
AT, 5O 2 EETE R AT, Bl A 2 A
50 mL, HIEERIRBUZ MK RECH 1.18x107/°C, HiHIESy
i, Wk= 3, WA:

BRI RS 0 5 BE © u(32.322)=50%5X1.18x107 3 =
0.17 mL;
N . 1
AHXT R EATAE E : 1(X3.0320)= % =0.0034,

WU 50 mL 7RI A2 94 AR AN E L -
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Ulx3232) = \/ur(x3.2.3.2.l) +u.(X32322)

~/0.0000822 +0.0034 =0.0034.

o T AT AT AR, AT 5 KA AR S 5 | A8 A X b oS
i
1, (%3) =ty (53.23.1) + 1, (53.2.32)° =1/0.00029° +0.00342

~0.0034.,

324 FRCRAR GBI NG AT ARE A L u(xs)

P R0 50T RE € T A A 150 BH 1 T A, G2 SR 0 ok
M RIFIRE R 1%, SN, G5HT =3, B
F B RIWE. WA:

U 1%
() = — = —==0.0058 .
u (X4) & \/5
3.2.5 ARl KA T A ART AR A L u(xs)
FrRUEMi R 5 AR BE R, BRSO A TR 3

U, PP TR, SEu o W 2.

2 trERZ(N=3)
Table 2 Standard curve (n=3)

bR 75 e C/(mg/mL) I TR
1 0.0189333 10.3583
2 0.0473332 18.9000
3 0.0946665 42.5795
4 0.1893330 89.4748
5 0.3786660 181.4124
AT Y=480.44096X-1.24731
AR ZRE(r) 0.999621

i(xi —¢)? =0.084527;
i=1
u(x5)=0.00128,
FHARUE I ZR AU 55 | B AR XS BR AN 0
u(xs) _ 0.00128
0.09092

u(xs)= 014,

3.3 ARIREATHEEITEE
2 3 S AIE &, A AR EAT &

(0= 1, () Haty (62)2 + 10, (63)% + 20,(x4) 2+ 11, (x5)°

=40.0122 +0.0074% + 0.0034% +0.0058 +0.014% =0.021.

R®3 HEWRETIHEE R

Table 3 List of relative standard uncertainty

SRR AERERDRIR KA ARXBR A A
u:(x1) It 8 A2 1 A 0.012
() RUERIRAC ] B 0.0074
u:(x3) FE b P B 0.0034
uxg) IR Y B 0.0058
u(xs) FrifEth &5 A 0.014

FAR I fH 24 5 | 7B 0 ik B x A8 AR Y AN 2 J3E T
/A w g e

SR 1 1
W=y 5t

X
P-FE SRR IR, 5
n-FR IR I S R OB, 155
x -HE SL AR 4R BE, 0.09092 mg/mL;
¢ -FRAETR 34, 0.1458 mg/mL;
b-TAEHTIZR ALK, 480.44096;
a- TAEMZEHRIE, -1.24731;
sp- L AE I brifE 22,
x; 55 1 U R RS VR AV, mg/mL;
A -5 1 YR SRR VR 0 T A

sp= 1835 =1.12 (x—¢)*>=0.0030118;

FERLIAE B9V 2{E 4.03 /100 g, WIZL5RAEHAY)
Hp T 5 R I S A o
Uer (=%, (x)=4.03x0.021=0.085 g/100 g.,

34 TRIAHEE
45 R B 95%It, A HNT =2, 98
AN T B AR A i SR LA B Rl 3R A5 . DR
2L RAT & i E Y TR A 2 B
U=k, (x)=2x0.085=0.17 g/100 g.
ARMEHOT T RERYPaAaERTSEN
(4.03+0.17) g/100 g,

4 & i

AT R F o BB (0 5 VR 205 RAR U Hh 41
SEORF B, SN E R RIS A
KA E FE B PEE T Ml 7, Sr Ber R, Mg A
N0 3 o R AN 2 R A DB X 3 W 2 SR R ), A ek
YROAR G 3 0 AN E BT RE DT TR BRI S5 . AN E
PR RE AT LA, I AN S 2 R U T A o il 2L
B, HYCR N R AR IC ] . SRR TE AR RS
AR, RGBT SONE S HEA T AL S A g
Ir, FEWRGAL ST RE AN B S HERE A% I R R, T
HL 2R e B e 0 B 28 B, 2 O B i, D20
SR A P I BE Bl AN B ARG I AR
FI, DA R v 1
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