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H E A THAERRAER SRS PATAGNE, KIRA KGR FIKEMNE ZAERETH, 2R MBS, A
0.15% % v, 3 A fAL 4 X, 0.05% £ ALLRE T T vl i, 2l 47 & 1 58 B 0.50~3.00pg/mL, & )2 55 # y = 0.0092 +
0.1794x, 48 % & # r = 0.9996 , 44 ) FE 0.03 wg/mL; 3] 44 W 5~ % 4 0.40~1.40pg/mL,y =0.1019 +0.4592x,r = 0.9991 #=
0.01ng/mL; & £ 14F,47 RSD 3 4.10% ,4h 3.81% ; =k & 3 , 47 94.74% ~107.89% , 4h 95.33% ~106.66% , 4% & T M &
8 A B Ao
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Interference in the determination of potassium and sodium in foods for
special medical prescription by flame atomic absorption and elimination
DAI Shu-chun,SONG Jun,ZHOU Hua-sheng, CHENG Heng-song
(Wuxi Giant Pharmaceutical Co.,Ltd., Wuxi 214091, China)

Abstract: The studies of determination of potassium and sodium in food for special medical purposes showed that
there were serious interferences, and results false increased.The interferences were eliminated by using ionization
suppressant such as 0.15% cesium chloride or 0.05% strontium chloride solution.The linear range of potassium and
sodium were 0.50~3.00 and 0.40 ~1.40ug/mL, the linear regression equation of potassium and sodium were y =
0.0092 +0.1794x and y =0.1019 +0.4592x, the correlation coefficient of potassium and sodium were r=0.9996 and
r=0.9991,the detection limit of potassium and sodium were 0.03 and 0.01ug/mL.This method showed good
repeatability, the RSD of potassium and sodium were 4.10% and 3.81% , and high recovery rate potassium and
sodium were 94.74% to 107.89% and 95.33% to 106.66% ,respectively. This method improved precise and accuracy
for the quantitative determination.

Key words : flame atomic absorption spectrometry ;food for special medical purposes ; potassium; sodium;ionization
suppressant
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WP 2R G0 3 005 S8 3 0 A SR TC U B, B LI
FR B AN 38 58 3 10 428 SR 7 B o, s AR
FYAE IR EC T B, 1% 3 R B IR SR, DA B
i 341 Ry Jo A i R 24 b A BR 2 W 5 0 D0 3 I bR
HES 1000 wg/mL, GBWO08616 , 1 [ i1 & £} 22 W 5%
BE s BN IC R IE W AR HESY 1000 g/ mL, GBWO08618 ,
EE R A I B A b4 Sigma 20 H]; S AL R
(SrClL-6H,0) fiFfe  pugal, 245 4 b 2& 3055 4
Ak @Baligk,

AA-6800 U JF TR 43S0 &1 B AR S
AE-240 BT R TR s Mars B 285 B 540
M REBE,

1.2 XWHE
1.2.1 PRy EcH] 50 we/ mL S bR HE %5 WE - BUAD
FRUEVA WA SmL & 100mL 25 80, FH 72K 2 250
WOZ W — € 5 2 S0mL &, 43 BN A 5% &
A4 K E R 1.5 mL, [ R AL 46 09 e i 2R 0.15% 5%
S 5% FALBEOKHE W 0.5 mL, i 458 S0 Ak B8 1Y
e Bk 0.05% Pt A5 0.00,0.50 . 1.00 ,1.50 ,2.00,2.50 ,
3.00 ng/ mLBFPARUE RSN IE WK o 20 g/ mL FAFRHETS UK :
WEAPRAES W 2mL 2 100mL 25 500 A, 7K &2
7K. BUZER— % 50mL FEI A, S8 A S
PR 2 09 SR AL 4 sl S AL B AR AN T P, T A
0.00.0.40 .0.60 .0.80 .1.00 .1.20 . 1.40 g/ mL AR HE £
BN o
1.2.2 FESALEE  REBRPRECEARE 5 0.5 sl A FF
oh g ZEAUE S A, in 10mL A5 R FE 5312951, iLA
FE PR T R dE 2R 1 IR AR I Ak, RE D IR KR
2RI 3BT I A R B I O B o R T AR A I
o i) 2 FL IR 28 & b, R 150°C #4325 48 v il
PR A SRR 1~2mL J5 B, IR 5 % & 50mL
i, FAZK E 2 R RR AR, Rl AlEs e
F1 ARSI

Table 1  Microwave digestion conditions
n FHsEE WRE RIS
1= S < 2 . :
ICUN (min) (C) (min)
(%)
1 400W 100 5 120 3
2 400W 100 6 180 20

1.2.3  JOAEIECT WO e 25 F R D e i
A UL 2, $2 REH A5 AF T 0 B0 4 Y 2

bR g A

#2 AUASTARZRME

Table 2 Instrument conditions
@'J% ITHR  BhsE K e CHR- S
Jt&E (mA)  (nm) (nm) (L/min)
il 10 0.5 766.5 =5~k 2.0
#H 12 0.2 580 Rk 1.8

1.24 53R A

B4 5 i (mg/100g) = (A, —A,) x V x (n/m
x1000) x 100

FOHT A, — R W G B T N A T R R,
pe/mL; A, — 25 A WE W 6 BE X N b o e R
pwe/mL; V— B 5 58 25 AR, mL; n— £F 5 R R A 8L
m—FE N B, g,

2 ZBRESWH
21 FTHiOFEHIEIR

FH 238 i S B SR T T ™7 i, A B Uk
4 GB 2760-2011 £r 54 77 Fl GB 148802012 fr
ah A FEIERART o I AR A R T N Y, ELAROR U
EENOCE MW FE R A AP LR T AR AT, SN
JGE Y JE R SR AN AR AN A5 . BT X HE R R 5 ok
Ui, ITAEE 20T LTS Y, A0 SR e 25 2 AN 4K,
A B X A T, — M e S PRS2 T % ~
30% 5 MM B RO PR B v Y S PR A SR 20%
~40% W UL, B2 B MRS TP, Xk
W B SE BRI (H 5 I AMERAT o ELARTT B4R
BRI ' R v 1 B B AN AR RS I (AR B IR
S, LR 3,

M 3 AT, R N A 3 T, R4 TE
RETR A BRAE R, AR A 0 W 6 BE N 5 80 A B 0 i AR
FEWRZ G BE — 3, 3R 7 AN 23 3 B e 45 AR 1 I 2=
T L B 25 VR 5 22 (] 2380 in ie B 1) 285, WK ' B g 2 sk
15, TR ZE MR, B S i R 7.30% ~35.01% |, 41 i
151 21.97 % ~42.28% , 33X 5 W 12 7= P RPN i O o
WS P AH W £ o AR A e AH & SClR AR ST, I AT
RS R AT LA BRI AT, 5 e (B4 A L S E
22 HBEEFIEFIKERRBEEME

H wirm mas 8 007 F B R 22 S b e R fe
P BT RN Z (8] 09 AH BT B Bl A e B 2 g 2
i, e AR vHE i 2 o AN T A B i TR TR A bR AR,
B4 3.00 g/ mL + 4 1.40 g/ mL, Hil AR [7) #e J2 1 48

3 HEIAR PRI E

Table 3 The determination of potassium and sodium mutual interference

L R h AR A FRENIR S AR R

Tk WSt C WS G wEp mORERINR e OB R
(pg/mL) (pg/mL) (pg/mL) WL (%) WL (%)

0.00 0.0031 0.00 0.0021 #10.00 + 44 0.00 0.0030 0.00 0.0021 0.00

0.50 0.0390 0.40 0.1247 H110.50 + 4 0.40 0.0417 7.30 0.1521 21.97

1.00 0.0920 0.60 0.1999 H11.00 + 4 0.60 0.1079 12.28 0.2579 29.01

1.50 0.1450 0.80 0.2631 B 1.50 + 44 0.80 0.1814 25.10 0.3554 35.08

2.00 0.2565 1.00 0.3460 {1 2.00 + 4 1.00 0.3463 35.01 0.4923 42.28

304 55112008



@ézﬂfﬁil

BIE
ORI Vol.35,N0.09,2014
4 R ER e R AR E
Table 4 The determination of deionization agents concentration
i ] B3 G0 £ 7 Bt <61 3.00 Cpag/mL) + Y 1.40( /L)

SO L (% ) 0.05 0.10 0.15 0.25 0.35
AR (% ) 107.2 103.6 100.1 98.7 93.6
ISR (% ) 130.2 120.7 100.3 97.3 91.2

AL (% ) 0.01 0.03 0.05 0.07 0.10
AR (% ) 109.1 106.4 99.9 99.7 100.3
N IEIKR (% ) 127.4 115.6 100.2 100.9 100.7

5 LMV M5 R OC AR ECRIAGI FR
Table 5 Linear range ,regression equation, correlation coefficient and detection limit
ey RN iRl
i U NS ERE =77 2
3 TERHEIE RN (o R r e
W L) 000 050 100 150 200 250 3.00
BV (pg/mlL) 0.50~3.00 y=0.0092 +0.1794x 0.9996  0.03
W' 0.0084 0.0992 0.1926 0.2773 0.3601 0.4623 0.5615
A (ng/mL) 000 040 060 080 1.00 120 140
BV (pg/mL) 0.40~1.40 y=0.1019 +0.4592x 0.9991 0.01
Wt 0.1140 0.2703 0.3813 0.4624 0.5525 0.6681 0.7825
K6 AT
Table 6 The repeatability of potassium and sodium
i H JLE 1 2 4 5 6 RSD( % )
Py 100g) i 1352 139.7 134.6 126.7 1304 1254 4.10
it (mg/100g L 141.5 152.6 139.6 1423 146.7 151.9 3.81
fletm U e, EAT RIS I L A L e 2.5 BRI
F:F,(n%mi%4 BT TR B A LR AR SR BE T IC O B 5 b AR AR
SR, TH AL S R S AL AN S BBV BERAIC S BRIEAS A [R] , LA 8 A 1 4 SR T T B Ak

i (BT 38 g v, 3 V3 S BN HEBR AR B 22 (8] T4, an ik
AU B s, A3 S i A, SR ke B 3t
=, PSR TR E . Lk & 0.15% , &1k
HRAYHREE 0.05% B, 21 40 0% 81 i 22 42235 100% , i vk
BE SR R

WEAR I 52 T G Ak RS A SR E S R 1Y
FRUEME, S5 R R WIAE 12h W E ., B AL Rl
AR BEZSCRAH [R] |, 1L 56 T W S 1k 460 I8 e 52 1 18, A
A AS PR IR WS UL 3G 0, T S8 AR R AE AN W) ¥R B2 T X A
ANEMAE AT, #8455 5 421, 1w ELAE AR W) 2% A7
AR R BE AR 2 AR O RS AR, A
2.3 ZMSEE.EYFFHE X REFRNR

TEZR VB BN AR UE S, AT B R A4
0.15% u%, 5 1k B8 0.05% , H B 1y £& ¥4 i [ 0.50 ~
3.00pg/mL, [\ H 772 y = 0.0092 + 0.1794x , #H 3¢ F %K
r=0.9996 , ¥ FR 4% GB/T 5009.1-2003 (14 77 11 &
A1 0.03 g/ mL; &4 1 26 P 5 Bl 0.40~1.40 g/ mL, [6] )5
J5FE y =0.1019 + 0.4592x , 1 5 Z2 %4 r = 0.9991 , 4 1Ml
FR 0.01 wg/mL,
24 HEBFHZN

Efmﬂm’fﬁ?%rl] B8 e B 0 R PN, O B 3 VR D IR A TE

Hedbfre v, KR E s Fim & &, Ca™”

62.5 weg/mL Mg’ 22.5png/mL, Fe’* 12.5ug/ml Zn**
11.5ng/ml, Cu®" 1.5pg/mL, Se'* 0.15pug/mL ., PO’"
5.25wg/mlL Cl~ 40.05 wg/mL, fil A L 25 51 J5 , 3
FA BT BN A SR I T30, Josem

1RF=, 30 8 7 i R B 6 153 B 5l B 2 1 N 5
RSD% , WL 32 6, 4559, 8 RSD 4.10%
3.81% ,HE G I FEBE RS
2.6 EYERNE

TG FHVE PR BRI A8 SR L O B, FREL
%‘Mﬁa‘ﬁ&,?ﬁi)ﬂﬂfﬁﬁﬁ&?ﬁ%,,H\Eﬁeﬁu\*iu‘%ﬁu/\iﬁEE

TR, 00 BN, PR EER 7 LR, TR BUAR (]
E’J;ﬁ%ﬂ%S FIAS [R] e B R S AR IS, 43 A 3 FlAS
(I B2 b v i, DNV v ), A b e BE R AT 3 ik, 3
9 AFEAS, 435 2 (IR 2R, 5 SR L3 7, AEZ M [
POAIR” R R AR ) T AR A A A, A Tl
% 94.74% ~107.42% , 4H 95.51% ~106.66% 454 52 &
2.7 AREFmANE

oz AR T FES SR (1) B A v el B 5 (AR
B2 (2) Sy 5NBEATI e , A= S AR s & (3) (B 2
e 7 B I A B AN A B BTG ) UEAT BB, S5 AR
2% 8. IR LY Ny o e 30 B S O v, G v A I R
I, R R 6.19% ~21.08% , 44 1R 15 3% 23.50% ~
27.52% ; FEFRTL Her s s (R A 2 BH S AR =5, A v I
BE AR O, BT I S R 8.20% ~ 24.09% , M I v
16.22% ~33.98% , Ut I 3 25 7 b 2R il ¥ Fe, 15 35 JHC )
FEPRENEE R AN B AR R SCBRAE, N v HL B AR S AR iR
LI S 5 RN 2 — ARG v, TR A I T 22, iR 2
/N B AR X 1R 22 3.46% ~8.68% 41 3.87% ~7.12%
PR in A T8 L 5R S AT o R DU R X S T E’J%EF'%W

20144550988 305

g
, 4l RSD



I{i.‘%tﬂ@h‘i

5 AR B W
Science and Technology of Food Industry
FT AR E
Table 7 The determination of the recovery
L TR . a0 TE
; #/Bnﬂ { EE SEMAE ELES RSD ﬁ/\nnﬂ b EE S DR RSD
W e A& (pe/ml) (%) (%) B A (e/mL) (%) (%)
(pg/mL)  (pg/mL) (pg/mL)  (pg/mL)
0.45 0.50 1.01 106. 31 0.25 0.20 0.47 104. 44
s 0.45 0.50 0.94 98.95 5.89 0.25 0.20 0.42 93.33 5.46
0.45 0.50 0.92 96. 84 0.25 0.20 0.48 106. 66
0.90 1.00 1.85 97.37 0.50 0. 40 0.95 105. 56
th 0.90 1.00 2.05 107.89  4.19 0.50 0. 40 0.86 95.56 4.51
0.90 1.00 2.04 107.42 0.50 0. 40 0.87 96. 67
1.35 1.50 2.80 98.25 0.75 0. 60 1.42 105. 19
pe 1.35 1.50 2.95 103. 51 3.65 0.75 0. 60 1.30 96.30 3.72
1.35 1.50 2.70 94.74 0.75 0. 60 1.39 102.96
%8 AR HNE
Table 8 The determination of different products
JIATH E PRk frond (2)E(1)  (2)E(3) (1)5(3)
e A4 TR 51 Y HEHI(L) (2) (3) TTEES e MXHR2E
(g/100g) (g/100g)  (g/100g) (%) (%) (%)
ap 106.6 1132 975 6.19 16.10 8.68
I ) ‘%‘ 2 3 ,‘é—". =} [:] N
FE A A R RO B e i 129.3 159.8 137.5 23.58 16.22 7.12
p 134.2 153.1 141.5 14.08 8.20 537
) ‘%l.\ 3 ,*ﬁ*‘ =} l:] N
FER B 0 B TR B L i 138.7 1713 1315 23.50 30.26 6.12
o 148.5 167.6 141.5 12.86 18.44 4.84
7 =1 7 A‘%\ i % = 0 l:l Vi
BRI 672 0 S B TR T £ e 4 128.8 160.4 137.5 2453 16.65 771
I R G R Sy A 446.7 540.9 467.0 21.08 15.82 4.49
BRI E PR 462.2 589.4 439.9 27.52 33.98 4.94
B0 el TR % Hofh ST o 4552 546.7 444.0 20.10 23.13 3.49
IO Y A R R 402.3 507.6 4182 26.17 21.37 3.87
RE ER 1 — p 4725 572.1 461.0 21.07 24.09 3.46
LRI T PR 445.7 559.5 423.9 25.53 31.98 5.02
T, FOEACEEIE & FH A0 R0 40 90 %2 (9 7 B 25 57, AL S 4 R

3 WitEHEie

Frek s FHEC T & o RAEE R a2 e S
R ZEARSR B WL g iE R A B Wik, JE T &
AmYEEE . H AT ORI I B A e R
T FL S R B SCR 8 20, AN A 8] 21— 2 A S5 40 3k 19 ST
Hik , Gz gt B 2 T M A v I RE /D R 2
2R B B TE I T O AT HR S R S 4s
5% 5 Sy UEHE S | KO T WO ]I ) R PR e P
BRANGA , ISk 1% s B ape " IR i 43t
) 2 24 o k) A TR R N U i B A 1 B 2,
AGEAEE 1.29% mya > 1 B e 8P 40 i 3, 3457
BERCHL , 3 E SCHR T I A B ¥ A S R e R T Lh A ff
FEI T, X P] BESE S AN R G X R A G

TH HL B FRRE |, KOG e o) e B, 9 B KA
Tl A v 2 5 L S B T 2%, LR 7 A v B Y
TR A v H B R, SRR BT HE S R B 2 2% v R 4R
PR JE TR, B E AR, 7 KGR i R
Ko e e A RS R TR E AR, S EOR
P B, R R 2=, I I eSS R . &4
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H iy & & b 8 e E8 2& H B Fr GB/T5009.91 &%,
GB5413.21 4TI E , X AN Tr ik st & — 20, b ifE P
A S AT AN P, R At AR B R 3 Ty T B [ R
TEIN X2 H 2 B0 33X PR A Ao o ) S 12 S i ) e AR
YL, 25 50 B, AT B el Hom 3, n s
7% ~30% , AN ET P HAT 48, 55 20% ~40% |, 38
T B BT AR v o TR i A TR I AT RS R S A4
HeBE TR 0.5% , sk ALER 0.05% , o] W 15 T4, {8 ) &2
SEIRAT G SR A, T TS TR R AIUERN L .
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