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Uncertainty evaluation of determination of total flavonoids in propolis by
spectrophotometry

ZHANG Wen-Zhu'

(Shanghai Institute of Quality Inspection and Technical Research, Shanghai 200233, China)

ABSTRACT: Objective To evaluate the uncertainty of spectrophotometric determination of total flavonoids in
propolis. Methods The mathematical model was established to evaluate the uncertainty in measurement process,
and the content of total flavonoids in propolis was determined according to spectrophotometry in GB/T 24283-2018
Propolis. The uncertainty introduced in the detection process was classified and quantified. Results When the total
flavonoids content in the sample was 2.37x10* mg/100 g, the expanded uncertainty was 644 mg/100 g(k=2), and the
result could be expressed as (2.37£0.06)x10* mg/100 g. Conclusion The uncertainty mainly comes from weighing,
and the accuracy of weighing operation should be paid attention during the experiment in order to improve the
accuracy of measurement results.
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A Jie e BB R I e IR AR, R
A 4y 6 Bk PV R RO g kU B AR GB/T
24283-2018 (Ml ) MR MG . AR SCER 4k
M T T e e v R D 5 R A TN B AT PR,
FAKIE CNAS-GL006:201 8¢ fb# 4T R 2 i A P-4l 3
7 ) 21 JIF 1059.1-2012 A E BEPEE SR ) 1)
e 0] e 2o R R A AN R B A TR, LA e ARG I 5 SR )
B L A e e v 4 o AR 0 T SR AR

2 MHEREE

2.1 X5
2.1.1 MBERE

Evolution 300 #$4}AT W43t B (35 Thermo 2
f]); XPE204 L F K- G A48 -FEH) 2 1 brg BRA F);
P300H ELEE A (Y (FEE ELMA 22 H]); HWS-28 BUKIBHI(F
g —ERH A BR AT
2.1.2 KA 5

T FRUE (L 95%, £E Sigma AH); RELHA
(100~200 H)., Jo/K BB, JoKZ W, ok B A e, =
LR A R A D

B B RE S B T
22 LWHE
221 AFEHLKALH

W PRIE T BT (7T 5.0 mg, FHHEER 4
PEFEVE MR, SEAS A 100 mL, 15 50 pg/ mL T AR e
W, MBUXIEW 0. 1.0, 2.0, 3.0, 4.0, 5.0 mL F
10 mL Z850rh, I BE R 220, #5, F 360 nm
T2 MR, DAV B SR R AR AR (X), OGS AR AR (Y),
2236 105 R 2k
222 RAFAIEEONE ik

FREGE R IREE, IO EERITESA 2 50 mL, 5,
FCAGERAY, A 20 min, FFEENE, WHEREUK 1.0 mL
BF#HEMA, A SmL ZBK 1 g BEUGK, e
TR W22 R T 60 °C/KI ¥ O FEET IR, BE
B R ZZHTHE R . FH 20 mL F2EVEvELBR 2R, R
J& R ERUEE B Ry, VEREARZE 25 mL. DA FE =S
M, DE PRI AE 360 nm ARG RE, rhbmiE M2 i1 53k
R TR B B
223 HFAER

G GB/T 24283-2018 MEIE ) MUIE Jrik, AR

x=—B V, x 100
mV, x 1000

P X3 S B Y 7 5, mg/100 g;

C- Hibr i i 2R SR AH N W S B MR 2, pg/ miL;

V- FE i E B, mL;

Vz-wﬂlﬁ‘?@liﬂ‘fﬁi i, mL;

V-V MV E 2K, mL;

m iR B, g.
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(] S AR LN 1Y, AT RASR T AR AR MEAS 1 7 BE R 475 A,
PR BRI Jr ik (AN 2 B
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Fig.1 The relationship of uncertainty component source

32 THEESENITE
320 HRRIUR T X HIRAE TN A EE Uc

(OARHERT LA FI AR E B U

Xt L AR AR, D O, AR
PR BN E 6 Ik, THE IO, Hodl W2 1.

MR PEFR S RO il br e th 2k, EAT4LE, 155
R PEM TR A=0.0282C + 0.0021, KR r* H
0.9998 . H& HEAKG I Jy i, X[ —HFE 5L, 647 2 Y, Rp
P=2, XJ 2 Yl 45 RO, K HACA LA B 57,
THARE SR P B R R B C=9.91 pg/mL.
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Table 1 Absorbance value of standard solution

P T AR AR B/ (ng/mL) 5.0

10.0 15.0 20.0 25.0

W S RS- H 1 0.143

0.281 0.428 0.568 0.704

LA ELR C W= AR EATE S U T A
HITE:

i=l =0.00256
n-2

2 [A (B, +BG)Y’
SR:

UlzsRJ1+1+(C_®2=ODW5uymL
B\p n >Mg-c)
S Uy -p 2Rk B 7 AR SR C ™ A A AT 5 B

Se- A HLRATI A SHIR A NG (B 2 2545 D %€
IR TR A o i 22 5

P i VA R 4 U 2 U, P=2;

N-HR VA TR 2 SRR B, n=30;

A T VRO T R A

B~ 4, HAH K 0.0282;

By -# %, HAA N 0.0021;

Ci-bRUEV W = T R, ng/mL;

C-ARUETE TR PR TR B A S35 4, 15.0 pg/ml;

C-FESR IR P T MR 9.91 pg/mL;

FrufE A 5 A PR AR A E E U, =U,/ T
=0.0675/9.91=0.00681

(2) MR T ARESLZHIARE R 2R 7= A AR U,

AR T Ao b 2 bR B 2= R B B vl 3 3
AR, ALAEARE S AR S I AN E B L BREURE S 7R
5B E B RS 2 AR R AR S | AR 8 1

(D T AT IARIRHE B, ARSI T AR )
AN 95.0%, H0.950+0.001, RIS AHHE B IR0,
WFRMEARTERE R 0.001 g/~/3=5.77x10"* g, MWIARX b7 E
RHEE N 6.07x107,

(i) FRIBURE e R 5 A BRI JE o T 400 K

PREEP T hRiEdh, (AR 22 0.10 mg, SHFIE i,

TR 52 B2 R u(m)=0.1 mg/+/3 =0.0577 mg, FifE i FRHEL
Fite R 0.0050 g, MR Sh 2k A2 0 AR AR E A8 2 B R
0.0115,

(i) R i E 5 R B B ARIANT B E . 7 T hs
HEMMPIEZRZE 100 mL I 100 mL - A SR, R
JIG 196-2006 ¢ ¢ FBLHS 5 HAE BURE ) 1, HOAH 2 FE
2 FRAAE A, AR R R 2 AR . R AR
KA R IREE Y AR A4, 100 mL SRR K
fo254+0.03 mL, WHATURHHEE N 0.0173 mL, A
FEREN 0.0525 mL, fEAHHEEHITE M, 4 0.0553 mL,
MR HEASH 2 By 5.53%107,

B AL 3 A A T A R, T T AR Sl 2 bR

Y 22 7 1 B AR K o v AN T S B A
Umu::Jayllgz+(553x104)2+(607x104)2:00115

(3) A BAHR AT RE BE Ue

A DL B AN A B AT A i, A5 BAR B B OB R e
i & 5 | AN E B, R

UC:JUiH+UQ2:Jammsﬁ+oolw2:00n4

R T AN 9.91 ng/mL, W JFRHEAST &
J3EH 9.91x0.0134=0.133 pg/mL.

322 MBI RIING R LA Uy

PR B e A% S A R T 061 RSF, JOREE R 0.10 mg,
PRl B AN 8 S R ORI T RO . B T 4
Ai, WEARHEARTE L K 0.1//3 =0.0577 mg, A ilid e
PR B0 S A oA 0.1258 g, U HEAH X Bk oE RN B RE FE A
4.59x10%,

323 HRAFARBRV, FIANG T Uy

FREUPIERERE L S BEE 25 % 50 mL, {5/ 50 mL A 2%
ZEM. BRI A B RE B P A5 Ok B S 2 3
SYEH .50 mL A RS HE, HRR ARFis2: 40,025 mL, #%
HEI 57494, RIS B 0.025/~/3 =0.0144 mL.,
TSI E Y 2.1x10%5%x50/2=0.02625 mL K1)
2 T AN E B T A A, A5 BIRE A E SRR v, AR
HOBRUE AT A2 FE Uy = /0,014 +0.026257 =0.0299 mL, T3
AR B HEA 1 B R 0.0299/50=5.99x107,

324 FIERRICRIIAN B ZE Uy,

W B FS B SR AT P 1.0 mL Bfubcch W 7 W% B i 42
B SRl BRSO JE FZORIE T | mL PRBRER RS TRAS 1)
Fo 2 B R EE . ] 1.0 mL A G brek B, Him ks
h£0.001 mL, 8% A5, HARHEATE N 0.001/
V3 =5.8x10" mL; WS AR E R R 5255107 mL,
W 2 T A B Ay A T R, A5 3 W B i B B S |
FRBEARTERE Uya_+0.000582 +0.0005252 = 7.82x107 mL
DNV ILAR X A 2 B Ry 782107,

3.2.5  BLIRZ AR V; 5IAM RA L Uy,

I E 25 51 AN E B AR ST A .
25 mL A AN, HERANIRZER 0.030 mL, RiZH
P51, AR 2 R 0.030/+/3 =0.0173 mL, Hiiik
JESIAIARHE R 2.1x10%%5%50/2=0.02625 mL, LA
b2 TANH RE BE A T A B SN TRE A AR Vo 51

FHREE Uys=+/0.01732 +0.026252 =0.0314 mL JIIH AR
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AHEE K 0.0314/25=1.26x107,
32,6 SRAEITIING TR Uy

YEIERETE, KERE R 0.001, RHIEAME, WHAH &
JER Ua=0.001 g/~/3 =0.000577,F¢ 5 AR IEE SR 0.676,
W RE WG BN B S)OA B AR N bR ME RS B OE A
0.000577/0.676=8.54x10"*,
327 FEAMFIRFIANGIAZE Uy

XF Rl — KA 5, FEfR—2&AF T, EEE 6 K, %
K25 55 +3% 2.

ST R AR R 2 A S=51.6 mg/100 g.

e IE ANV, BRE AR B E JE R Up=S/ V6 =
21.23 mg/100 g,

M S I8 A X bR N o E B SR 21.23/2.37%
10*=9.0x10™,

33 ARIRETHEE
BTN E BEIL BRI ANk 3 iR .
RPELL_ESER, B A X AR AR E
J0.01342 +0.000459% +0.000599° +0.0007822 +

U, = =0.0136

0.001267 +0.000854% +0.000907

W e A TR U E B B S B R 2.37x10%x
0.0136=322 mg/100 g
34 FRAHEE

BT k=2, D004 g o S BT P 5 P ) TR AN
FEBE R U=322 mg/100 gx2=644 mg/100 g
3.5 MESERFR

A ot 0 i R B 5 B 2.37%10% mg/100 g, HE
SR ] R M (2.37+0.06)x10* mg/100 g

Fz2 6 RMEWSNENEE
Table 2 Results of 6 absorbance measurements

95 1 2 3 4 5 6
FEf BT i /g 0.1258 0.1261 0.1254 0.1259 0.1255 0.1261
FEah E A4 Vi/mL 50.0 50.0 50.0 50.0 50.0 50.0
FER AR TR Vo/mL 1.0 1.0 1.0 1.0 1.0 1.0
Ve E 2R FR Va/mL 25.0 25.0 25.0 25.0 25.0 25.0
= HEOLE 0 0 0 0 0 0
FE IO RE 0.675 0.678 0.673 0.676 0.675 0.677
B IR F S BT B /(pg/mL) 23.86 23.97 23.79 23.90 23.86 23.93
FE i H A BT % 1 /(mg/100 g) 2.37x10* 2.38x10* 2.37x10* 2.37x10* 2.38x10* 2.37x10*
IRAEHIHE/(mg/100 g) 2.37x10*
xR3 BHAHEE
Table 3 Various uncertainties
e B fH PRAEAHE FE U(X) AR HREAH E FE Uret(X)
wepE C 9.91 pg/mL 0.133 pg/mL 0.0134
FEM BT m 0.1258 g 0.0577 mg 0.000459
Rl E AR V) 50 mL 0.0299 mL 0.000599
FER AL AE R V, 1 mL 0.000782 mL 0.000782
VR E AR TH Vs 25 mL 0.0314 mL 0.00126
ST A 0.676 0.000577 0.000854
EEMEAR R 2.37x10* mg/100 g 21.23 mg/100 g 0.00090
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