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performance liquid chromatography
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Abstract: Objective:
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This study aimed to evaluate the uncertainty
of determination by high performance liquid chromatography
(HPLCO) for the content of adevantame, a synthetic sweetener il-
legally added in syrup drugs. Methods: The sample is diluted with
solvent, and the content of adevantame in the sample was deter-
mined by HPLC. Through the analysis of the factors affecting the
uncertainty, such as the preparation of the reference solution,
curve fitting, sample weighing, sample volumetric determination
and instrument precision, the uncertainty was synthesized of each
component, and the extended uncertainty is calculated. Results:
The expanded uncertainty is 1.8 pg/mL. The influence factors
from large to small was as follows: repeated sample determina-
tion, standard curve fitting, standard solution preparation,

sample solution preparation. Conclusion: The established uncer-
p prep

tainty evaluation method is accurate and reliable, and truly
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reflects the source and magnitude of uncertainty.
Keywords: high performance liquid chromatography; syrup; arti-

ficial sweeteners; advantame; uncertainty
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ANJU IR W SRR R R T 21 R AR Al 3 45 it
LT,
1.1.2 FEALGRKA

B R RE 0,3 Y : Waters alliance €2695 B, it # A 3
HERE#R (DAD R 25 , 28 R R HT A A

B, 743 47 K F : METTLER XS205DU #1, B 1 # 4%
W—FEF 2 A

4lifk 7K & 45 : Millipore Milli-Q Direct 8 %, & [& %5 ¥
MHE,
1.2 A&
L2.1 FERIERAH A % RIEES 5 mL £ 50 mL
SR 50 00 FY B A R B 20 B L R AT Ok UE L S R W R
10 mL, BRZ2 8 .
1.2.2 FRUER WA A O PRI TR T T bR T B
25.21 mg, & 25 mL B A, FH BEW 0T IR B R 20 B
FEAT R R4 W T 10 mL %0 B W A5 RS 9% B O 45 W
0.2,0.5,1.0,2.0,5.0,10.0 mL 4341 & 100 mL &I .
50% FWEAR BE 20 B 4850 AR AR ol M 4R T ARV W B
1 mL & &M #A 2,5,10,20,50,100 pg,
1.2.3 WA @ & Shiseido AQ-Cjs (4.6 mm X
250 mm, 5 pm) & 3, D2 BE 8 W 3 A A, D
0.02 mol/L Bz & &% (FH=Z M pH & 5.540.05)
U S M B, BB VR OB VR MR P L X D, W
1.0 mL/min, #: & 35 °C, & W # K 214 nm, if B &
10 pl,
1.2.4 B miAR g ST

P=CXV,/V,, D

K.

P—— B BB T E A & pg/mL;

C—— A5 T7 FHAERE S WP Y BT W L pg/ mLLs

Vi ke B A, mLs

Vo KSR AR, mL,
1.2.5  ANHRE BESR IR AT 40T 2T R I O ik
TSR R DR S B Y 2 R R R 3R A o T T
8 CELFE Bk 22 R ) b o il 2R 0045 L BV T %
G I e AL 2 B ML IR 22 19 [ i %) JFE & ) i
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Table 1 Gradient elution procedure
BFE/min - WENAR A/ WEHAR B/ %
0 2 98
10 5 95
30 45 55
40 45 55
41 2 98
50 2 98
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2 RS0
21 MAEBRHEARAHTE
211 FREORHERE bR AR R E B w Gn) 3R
WTFREIRZE wuGn ) RFREERM wuOn,) 240505,

(1) FRugiR 22 2 D% KT A 4, e R e i i
293 0.01 mg (P44 BEZE 0.01 mg) . i ¥kl =54
i I k=13, WOR HEASH 5 BE R 0.01/4/3 =0.005 8 mg,
B YRR R IS B UK L TR

u(my) = +/2X0.005 8 =0.008 2 mg.

O HEEEE. EERER —HRED T L
25 mg) 10 W, ACF A, T E AR HE R 25 s =0.02 mg,
BRI EE WA ERE «Gn,)=s/+/10=0.006 3 mg,

B 2 A A AT BAR ) AR R A E B

uCm) = /u?(m)+u? Gny) =0.010 mg,

T M) ST 12 A X A 2 BE R w ) /m =0.010/25=
0.000 40,
2.0.2 FERERENERE RS WRR IR T H bR R T
25 mL &R T, i A O E A AR N P A TR TR
10 mL 43 ZI B WE RS % R IOAS TR 4R BRI 2% 4y i &
100 mL I L 48 R B bR T 0 R AS B8 Ok TR
F 10 mL ZIEWEIRZ .25 mL A B2 .100 mL &
MR 3 M.

(1> 10 mL 43 %I B2 W45 i 3 Ay T8 45 O AS 1 58 B
O ZIBEARHE R LM E N A B 10 mL 4 %) B WA &
KAVEIREZE N 0.05 mLI™ 38 5 A N 850 40 Fi o A 1 R
B € & 0.05/4/3 =0.029 mL, @ IR ZEHLRAEN
0.02 mL 3807, W AR fE R B E A 0.02/4/3 =
0.12 mL. @ WEJEASL T bR A 2 DT N 0.042/4/3 =
0.024 mL, &M A 3 WRIAHH] 10 mL 2 5 WA R i
B

uCoyy)

0.029*4-0.012% 4-0.024*
V104 10

(2) 25 mL #AHEE O &AM E L, A
FFRAED T 2K E N A B 25 mL B K R iFiR2E N
0.03 mL, i A A 5] 43 A R UEAR T 2 B 0.03/4/3 =
0.017 mL, QEFIRZHA®ME N 0.02 mL HHE 4%
W) 50 A AR AER B E R 0.02/4/3 =0.012 mL., ©® &
JE AR AL 5] bR S B BED 2 0.042/43 =0.024 mL,
25 mL WA E B d DL b 3 A AR A .

=0.004 0,

0.017*+0.012% +0.024*
Vs 25

(3) 100 mL HEHf 3 AST7 T R A # 2 BE - O ok IR
TE AR E R ZRE N A B 100 mL HHER KA
VFUR2ER 0.10 mLU™ 58 F I A 3 59 43 A3 o BObR HE R i 52

(Va5 )
i S =0.001 3.
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BER 0.10/4/3 =0.058 mL., @ EEIREZHLRMHEN
0.02 mL A0 H B 51 43 A7 AR EAST 2 B 0.02/4/3 =
0.012 mL, @ B8k 512 by ol AR 5 2 BT 2 0,042/
VJ3=0.024 mL, K1 100 mL &8 8 A5 EE U L

3 WA AT 3

u Cvgoy ) 0.058%40.012% 4-0.024%
= =0.000 64,
V100¥ 100
i T I AR AN B G B R B3R 3 AN B iAS 2 .
u(d) _
d

uCvioy)? u(vgsg ) 1° u (oo ) 1°
JEC e e -
0.004 07 +0.001 3%240.000 64° =0.004 3,
5 DA B o) I UE A5 o DR 28 HE A 1 S 0 2 T 22
W AR o b o VA TR 45 S B0 B R A X R R B S
i 88 R X AN i A A 3
u(s) - u(m)
S
0.000 40> +0.004 3% =0.004 3,
2.2 MERKNELRHEE
U5 R B 4> B 1.956,4.891,9.781,19.56,48.91,
97.81 pg/mL PYFRUEE WK (3L 6 AU B 50 HERE P47 HERE
2 HR/NZTRIEME LT y=atbc BHERK
GO, FESRIE 9 W, B v 2 257 ST 249 0 vk
73.98 pg/mL, %D IEIR A AT AR AE 2

JZ:’1 [y —Ca+bci)]?
P

n—2
PRI e 7 1T 2 4006 N B B T AS T 2 B

ul(w _ 1,1 (c—c')’ _
:‘:1 (/s —c")?

0.004 9 ,

Ho BRI RE R 0 =6 X 2= 12, B I E R B

=9 bR E R VR T B W I (H " =30.48 pg/mL, B FIE

TR W ME ¢ =73.98 pg/mL. bnifE 2R R b il
LA H
23 HRBARNERABEE

JH 5 mL 520 B RS R B RS % 1 BURE W E 50 mL
s 50 Y6 FF R A B A, I U D Ol R R T
WOAHE S 3 N5 mL B RBE B .50 mL
AN IR BE AL N DA 4 4R S BE AL IR 25 9 D ISOROR B
FEBE

(D5 mL BIWEAHEE. O BIRE % EAHE
B AR AEDTT 2K S A G 5 mL BZ B R d K
SRR ZE N 0.015 mL. 38 % N RIS 501 o Wb AN 0 o

u(d)]

= 11 588,

BE 2508 | 2022 F 8 A | RSG5V

BEHR 0.015///3 =0.008 7 mL, @ iR EHERE N
0.02 mL T &7, W 4R fE R B 2 BE W b 0.02//3 =
0.012 mL, @ & B 48 1k 5] & b8 R oo Y N
0.042/4/3=0.024 mL. & B Lk 3 BRI 3] 5 mL %) B
W R R

u(v;m):

0.008 7°+0.012* +0.002 4°

=

o : =0.003 0,

(2) 50 mL &AM EE O & AR EE, B E
A S 50 mL AR K ARZEN 0.05 mLIT il E A
) oy A WORR HEAS T E B R 0.05/4/3 =0.029 mL,
@ AW ERR 2L 0.03 mL U7, HbR v R B 2 i
H0.03/4/3=0.017 mL., @ RS M 45 R 6 E
BELT N 0.042/43 =0.024 mL, & L E 3 T R4 F]
50 mL =LA B B

u Coso ) 0.029% +0.017* +0.024*
= = =0.000 83,
Usol 50
(3) [T BEANTA 5 B« 4 BIr N O3 SR L o U B 3R

A0 UE W R St gk U B I R HE R SE B R RS e B
Tk B B AT, R OT R R R A B
80 %6 5100 % » 120 %6 43 I WS Jin A o 95 V0 52 5 o m v [ 0l
HCBABENE 3 6.3 9 5, BICRSh 102.4%,
102.4%,98.8%, 103. 6%, 104. 8%, 101. 7%, 102. 1%,
101.5%,102.6 % . F44 Jy 102.2% ,RSD & 1.7, [0 f & K
HEPHEME b =104.8% —102.2% =2.6% ., V¥ H

HSi/MEMm#E 0 =102.2% —98.8% = 3.4 % . W A
Wi R
«/(MH)JZ J(2.6+3.4)Z
ulr) n 18
= = =0.014,

r , 102.2
A bR 3 ANk BIAS S I R A S

u(?) J[u(v sip ) [u(v_wm)] +[u(r)]

V50
0.003 07 40.000 83°40.014° =0.014,
24 HREENEAHTE
FET M E 9 W, B AT & AR 76.5,77.2,
74.3,74.1,72.4,70.4,73.6,74.2,73.1 pg/mL, F-¥ & &K
74.0 pg/mL ARUEM 25 s = 2.1, FE & T A 0 A X AR v

N RE BE

wy (c) s 2.1 _

c :W,X(:ﬁxmﬁzo.ow B

2.5 ARMABEE

E IUBR VA R A O W 8 L b o il 2 0 R 1 E
JEE RV R A N R R N 4
gy, BAS 3 92 12 0 0 50 24 b 2 40T JIE S = OR
Wi € T2
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u(v)

v

u(s)1> | rur (17, tu( 1%, rus ()’

JESTAE T T -
0.004 37 +0.004 9°+0.014*+0.009 57 =0.018,

U(v)=74.0X0.018=1.3 pg/mL,

PLos% mEBEFER. B&HTF r=2.31 8 BAHE
FEU=kXU(v)=2X1.3=2.6 pg/mL, NiZtw/NILIE
g b A i P 2 A T I A (74.0+2.6) pg/mL.

2.6 AMEERWE XS

25 1y B AT P S B A R OR R L 1, 45 5 e [
B R IMR IR R R B TR ) A5 (0.014) B S O B AT
(0.009 5) . Fr #E #f 28 1 & €0.004 9O 5 fE & W &
(0.004 3), FRAEV W W A BAE L BRI B0, (NS T A
T FNES e I N el & N R = SRR |
F BRI T bR R A R A AR IR A
ARG 2, A FE AR IR 25, R e AR X e k. i
B, A7 0 1 T o % v . R 3 A ) S 50 = IR I e
FE ARG 2 A R T I U 0 A% L IR AR A 38 B AR
R ZWREZ W E A m B AR N 543 Hr K S 48 J7 18 >
BokiR 2,

i
[ I I |
FRuEmZesl | | AruEr S E e R
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'—ﬁ—‘ [ T 1
TR FREEAN| |5 mLESHE || 50 mLiiR || BIJCRA
Eﬁiﬁl‘ifﬁ Tﬁ%—:)}‘f AWERE || AFEE || fiEE
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100 mL7s bR 2 ||V
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Figure 1  Analysis for source of uncertainty
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