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[ Abstract] Objective To establish a inductively coupled plasma-mass spectrometry
(ICP-MS) method for 7 elemental impurities, cadmium (Cd), lead (Pb), arsenic (As), mercury
(Hg), cobalt (Co), vanadium (V) and nickel (Ni) in medicinal excipient potassium sorbate
according to the latest requirement of The International Council for Harmonisation of Technical
Requirements for Pharmaceuticals for Human Use (ICH) Q3D. Methods After dissolving the

sample with 2% nitric acid solution, the potassium sorbate sample was digested by closed ultra-
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high pressure microwave digestion technology, and the elements rhenium (Re), rhodium (Rh),

germanium (Ge), scandium (Sc) and bismuth (Bi) were used as internal standards to correct the

matrix interference and drift. Results The 7 elements showed good linearity in the specified

concentration range (7>0.998 0). The detection limits were between 0.002-0.042 ng/g, the recovery

rates were between 85%-106%, and the RSDs of each element precision were <5%. The content

of elemental impurities in 13 batches of domestic and imported potassium sorbate samples from

different manufacturers was determined legally, and none exceeded the limit, which was in line

with the provisions of ICH. Conclusion The established method is simple, accurate, sensitive,

specific and reproducible. In this test, the elemental impurity residues in potassium sorbate are

screened, which can not only grasp the overall quality level of potassium sorbate, but also ensure

the safety of potassium sorbate as medicinal excipients, and provides a methodological basis for

the revision of the Chinese Pharmacopoeia.

[Keywords ] Potassium sorbate; Medicinal excipient; Inductively coupled plasma-

mass spectrometry; Element impurities; The International Council for Harmonisation of

Technical Requirements for Pharmaceuticals for Human Use Q3D
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iCAP RQ HLEGH A 55 B IR s (L ETE
BRK) 5 XS205DU HL T B K OF (Fi - M) -
FoflZ, KE: Tn2z—) 5 Milli-Q #aiK{L.
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POCRARMEE W Cd (5 225053) |
Pb ( it 5. 225038) . As ( it *5: 224020) .
Hg ( 4t 5. 224013) | Co ( 4t *5: 20B022) .
V (#E5: 219040) . Ni (5. 227009) | 4k
JCLZE (Re, #t%5: 219016) . 40K (Rh, it
5 222027) . HOTE (Ge, b5 221036) |
BLOCZE (Se, #t5: 213010) . 4ot (Bi, it
5224016 ) ¥IE H E R A 64 8 MR TR
Frimak spoesy, WREEYI N 1000 pg/ml; ASER (I
geaf, FEEETE, 5. K53975256) ; #B4iK
RS E H A INALRRBRAE SR B S AN
FI B HEEE S (Al 1. b5 211221130Y
211230134Y; 4k 2: #it5: 211201, 210201,
210401; Aok 3. it 20211101, 20210501,
20220201; 4>k 4: fit5: 105420211001,
105420210401, 105420220101; A4k 5. #t 5.
K53839918, K53384519) .
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Table 1. Mass number and PDE values of each
element impurity

JLER eS| i T L PDE (pg/g)
Cd 1 111 0.5

Ph 1 208 0.5

As 1 75 1.5

Hg 1 202 3

Co 2A 59 5

A% 2A 51 10

Ni 2A 60 20

2.2 ICP-MS{{EE&%

Pmaid SR, maias WS,
KRNI, ELMANGE, TR
3, AARBE O AR RIS, AR TR N
14 L/min, Hf By S0 & 0 1 Limin, 5§ 50 2 24
1600 W, BERESEAT ] 50 s, BERE WseitE 30 s,
2.3 AEHIECH
231 AR

A3 5HS % HE B Re. Rh. Ge. Sc. Bi JLZE Hr
WEVR WL, TN 2% RIS B E S & TR N
20 pg/mL TR
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232 RAAREWMRIER

O W KE % & B Cd, Pb. As. Hg. Co. V.
Ni JCZE bR HER W, s 700 43 3 i B €d 0.5,
1.25. 2.5, 5.0, 7.5ng/mlL, &Ph05, 125, 2.5,
50. 7.5ng/mL, FAs15, 375, 7.5, 150, 22,5,
30.0 ng/mL, Hg0.5, 1.0, 2.0, 3.75. 50 ng/nmL,
%C050, 12,5, 250, 50.0. 750 ng/mL, &V 5.0,
125, 250, 500, 750ng/mL, &Ni50, 125, 250,
50.0. 75.0 ng/mL [ ZRFNIE AR IE 2
233 BHXseiEik

BULBLFRBIRE L 0.5 ¢, KHEFRE, B INmEE
W AREER 10 mL, B T I A L
HAFERE)R, BT IR L n#GERR 2 0.5 mL,
A, B E 20 mL 2R, KRB EZIE,
5], BIfE.
234 RAER
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HE T TR ATE I o e PNARR 1E B AR TR In A7
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HERMER A — R mE R, TAESS AR 4o
R
25 HEFER
251 KHEEZER

W 2327 WUNMEAE LR, & “2.27
K247 WURJEE, 04 TR M W AE,
DARF T 2R B R Ae bR (X, ng/mL) | RIEJS
(R BB A AR (Y) Zefilbnifeh e, H5 Il
Hr R, LML R ILE 2, KU RE—EI
FEVE B, SR IE M AR MO R R AR, r ¥R
F0.998 0,

R2 BELERAREMEERER

Table 2. Linear investigation results of impurities in each element

= 7 B LR (ng/ml.)
cd Y=6 641.800X+83.474 0.999 2 0.5-7.5

Ph Y=112 223.596X+69 141.419 0.999 5 0.5~7.5

As Y=1448.923X+113.091 0.999 8 1.5~30.0

He Y=10 224.874X+984.745 0.998 8 0.5~5.0

Co Y=26 647.166X+361.700 0.998 5 5.0~75.0

v Y=5938.525X+111.913 0.999 7 5.0~75.0

Ni Y=6901.851X+1 187.654 0.998 3 5.0~75.0
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252 Kkl E R
BC 20 (3 2s W, #% “2.27 Je “2.47 T
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2 AW AR ER2E (SD) |, FHHDLUR AT
A ITTEMRMIE (LOD ) g &R (LOQ) :
LOD=3.3SD/k, LOQ=10SD/k i3 " (k W& IL &
MR ) o 455003 3,
x3 WNIBREEERER (ng/mL)
Table 3. Results of LODs and LOQs (ng/mL)

JLE LOD LOQ
Cd 0.003 0.009
Pb 0.010 0.031
As 0.009 0.026
Hg 0.042 0.126
Co 0.002 0.006
v 0.004 0.011
Ni 0.015 0.046

253 MEEIRE

B “2.3.27 WUT By b A B SR E -
HELEIERE 6 IR, $2 “2.27 & “2.4” TR EENE,
TR TC R WV AE R RSD 53578 1.8% . 1.5% .
1.8%. 1.5%. 09%. 02%. 1.0% (n=6) , %5}
FWSCEAT 2 B AT
254 FH KR

% B IS R I T 2 AR TR W, 53 Sl ol
&7 Cd.Pb.As.Hg.Co. V. NiZF9l40.25.0.25.
0.75. 0.1, 2.5, 2.5, 2.5 pg/mL FIFRAET 457K
Bz =4l 1 RS, (HiE5: 211221130 )0.5 ¢,
AT 6 4y, RS 1.0 mL AR EN 450, %
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“2.3.37 TN 7T AR, A AR A
W T 227 Ko“24” WURNENE, A
15 6 1 AR AL T34 5 21 RSD 535314 2.0%
0.9%. 0.8%. 4.5%. 2.9%. 1.2% . 1.0% (n=6) ,
SERRVZONEELEER A
255 FE MR

BB =l 1 BRES (HE5: 211221130Y)
FHL T CE 48 h, T 0, 12, 24, 48 h 4p il s AE
M £ U R A& i, 458878 Cd, Pb, As,
Hg. Co. V. Ni A[EIAR]E & AR RSD 4y
WK 1.5% . 2.4% . 1.5% . 4.0% . 0.9% . 4.2% . 2.4%

(n=4) , Z5FFRIA S TEEECE 48 h WEGE
PERLE
25.6 EDKFRRXE

& “2.5.47 BT Il g b el ah s i
4% 227 K247 WUOR Oy, A
TRV ICER B EISCR S 102.2% . 103.9%
85.1% . 88.0%. 105.8% . 88.6%% . 96.0%, RSD
SR 2.0% . 1.5%. 2.8%. 4.5%. 1.9%. 1.2%.
1.0% (n=6) , Y7 70%~150% JEHE N, £F6 5K,
26 HmHPTEFRZEBEENE

13 AR LA REPFE S, AT 21, =
MR RS 251, RAIAS RS S 7 ik, 1t
BAILEI R, MESREWE 4. hgsEn]
HI, FEST AT LIS I AR L A T R
B Al B FE S H dy Pb. As, Hg. Co. V. Ni
ZR ISR, AT ICH Q3D Hixd AR5 24
AR PDE {H, Al 7 oG 2B XA .

=4 HF@MNELER (ng/g, n=3)
Table 4. Sample determination results (ng/g, n=3)

I %G5 Cd Pb As Hg Co A Ni
1 ER A 0.375 ER oA At At 0.062 0.101
0.019 0.408 KA EN ot PN oA 0.089 0.136
2 0.013 0.558 A KA A 0.083 0.084
ER o 0.404 EN ot ER oA AR 0.248 0.077
3 KA 0.301 EN oA EN oA RA 0.153 0.025
ER o 0.423 0.033 K H AA 0.177 0.100
AR 0.431 KA E Nt EN Al 0.110 0.081
4 ARKiH 0.520 0.015 A ER o 0.115 0.068
ER o 0.410 EN ot FN ot AR 0.183 0.134
ke 0.329 0.038 KA E R oAk 0.186 0.052
5 ER oA 0.504 ER oA ER oA ER A 0.216 0.062
AR 0.540 0.034 KA H A 0.103 0.110
ER oA 0.563 0.040 At ER oA 0.131 0.158
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5 T 2 2 0 F I A D I o ek |
ICP-MS 7%, ICP- a2 & 4161 (optical emission
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ICP-OES 11 ICP-MS F) £ ZAL BN AT L L0 R
[ 1 43 M. {H ICP-OES A9 A% R 83 AS 4 1CP-
MS & ICP-MS DI MIEHITE . R m .
B G AR U BRAIC SO s e 2 W {HL ICP-MS
IR RGBS B B, AR AR B s HX T 2%
o B 2 A7 G TS AR EIE T8, % ICP-MS L
ICP-OES B4 5 2Z 8| T4, i, xRz
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