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EFEFREBNPHTEONEREABEREITE
WKW, T B AR, E

(hETAhEREHARE - ERAEREEERAGHGARGITNELERE - FHRI PTG EWIFH LT T
FAERE,E 102206)

WEHY 14578 RRENPEATEGMNE Tk, ST L RAEE FE S RIATHOLHE B, KR RT B3] &
GAUENAZT, KA 248. 3 nm, RAAEH 0.9 L/ min, B H 0.2 nm, FAABRIB R A 45, BB SHEH 7.0 mm, R B2 470l
BTN EE ER BRAFRETREL0125~6 pg/ mLiLE A SMNEZ T REMNERRL R R HEE F L MRIEY RSD
BT 2.28%(n=6), T3 B EDCF A 100. 98% ,RSD 4 5. 03% (n = 9) ;@ JA MK Bt RSD A 3.05% . 4584 0.5 g o, 4k 0%
MELERA(39.5352+3.3210) g/ g, EAZMEH 95%, k=2, 4518 P ey oy A i B WA A WA BT, B afshiz o ok
HATT RAE IR, T H A F SRR i A0 A5 53R RN IS 4T

KR L5 B RRAN B ST S R R

FE K-S RI17 X EFRERD A XEHES:1006 — 4931(2022)04 - 0075 - 05
Determination of Iron Element in Compound Nutrition Suspension and the Uncertainty Evaluation for the Method
LI Xiao,ZHOU Changming ,DING Rui,SHAO Tianshu,WANG Jing

NMPA Key Laboratory for Research and Evaluation of Generic Drugs - Beijing Key Laboratory of Analysis and
Evaluation on Chinese Medicine ,Beijing,China 102206 )

(Beijing Institute for Drug Control -

Abstract: Objective
evaluate the uncertainty for the method. Methods

To establish a method for the determination of iron element in Compound Nutrition Suspension, and to
The samples were digested by microwave digestion, and the content of iron
element was determined by the atomic absorption spectrometry. The wavelength was 248.3 nm, the gas flow was 0.9 L/ min, the
passband was 0.2 nm,the lifted time of atomizer was 4 s,and the burner height was 7.0 mm. The uncertainty of the method was
analyzed. Results The mass concentration of iron element showed a good linear relationship with the signal intensity of the
instrument in the range of 0.125 — 6 wg/ mL. The RSDs of precision and repeatability tests were less than 2.28% (n=6),and the
average recovery was 100.98% with an RSD of 5.03% (n=9).The RSD of the durability test was 3.05%. When the mass of the
sample was 0.5 g,the content of iron element was (39.535 2 + 3.321 0) pg/ g, the confidence probability was 95%, k = 2.
Conclusion The method has good stability, specificity and durability. Meanwhile, the uncertainty evaluation of this method can
provide quantitative evaluation indexes for the quality control of Compound Nutritional Suspension.

Key words: Compound Nutritional Suspension;microwave digestion;iron element;content determination;uncertainty

507 B IR IR BN 1 A T A4S I AR 1 T BRI
AR Y EITTERS IR EEE A AN
B IR AT A o R Gk T B i I i, ]
B AT ] IETE | i 32 A 5 A R kAt T R ik
P2 ORI e B EFRIR AR T R S
AT AR R Ak 2 20 B P AN B 2 B 04 DA 4 e )Xo 8k
TCE O E AT T ASHA 2 B A B, 0 e FEAS I
JEE B 5 M PR ZR SR izl ) A o 4 o AR AR TR 48
PRi2- 10 BHGE IR .

1 XBE5RE
1.1 {8

ICE 3500 #Y J5i W Wi 56 3% {% ( 3& [E] Thermo Fisher
Scientific 23 & ) ; XA205DU & B, -+ K- (45 i — FC 71
ZEPRA S < Big > GBRAFD) s ETHOS One B30 1

AL (32K F] Milestone 23 Al ) o
1.2 X%

BT EFRIREF (A A F #5453 5128 1709002,
1709003, 1709004 ; B A ], 41t 43-1 24 190803, 190202,
190204) ; Bk B0 2 I AR D 5 [ o R i Rl 2E i o
B, ot e ¥ R 100 g / mL, 45 GBW (E) 080123,
b5 R 19042 | WRAH R A L9 4L, K R B4tk .

2 HEEHER
2.1 REEG

B 02483 nm AWM A : 0.9 L/ min; 847 -
0.2 nm; FZALZHHRTIIFIA] 4 s BREEZSEE 2 7. 0 mm.,
2.2 MEFHZE
2.2.1 ERHEE

i 7 R BT R I AR ME Y i (100 g / mL)

TEEME:RRHEERA(FRSGE)HRAFERSAB[118],
F—1EE F0, o LR A, IR, BT s A aeib i, (BT 454 )jesscy@aliyun. com,
CBIEEE 24, & AT A, S 2T TR A 6 A Ry, (BT 424 ) wj80914@163. com.
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10 mL, % 100 mL Z8 &, HIKGE 28, $85) , BlS % iR
i TR PRI B SRR AR 0.5 o KB FRE , BRI
AT FRE T IMAVRAER 8 mL, 47 B35 T, & 1 h,
B T A A DL 3R 1 TS AR SR B IO R AR
EAEER 1 mL, 25 FH RS 2 20 mL 28w,
DHRERPES 3 ~ 4R, G IR VRO, B R ok
7P, BN U TR LA 1. 8% TR IA TR AE J 25
X R
F1 MEERER

Tab.1 Microwave digestion procedure

BHE (min) 29 3(W) BE(C) | BE(min) (W) BE(C)
5 1200 120 10 1200 185
5 1200 150 15 1200 185
5 1200 150

2.2.2 FTEHE¥FFR

M R B R BRI 2. 2. 1 TR X IR R TR
0.25,0.5,1,3,4,6,12 mL, 535/ & 20 mL 25 &,
TKOERS ¥ 2. VIR IR SRR AR I e SRR AR
SR AR OC R R (X, we / mL) RS AR AR AL B85
SR (Y) AP ARFR VAT, A E I R Y =
0.035 14 X +0.003 86(r=0.998 7,n=7) &5 F% 0,
BT E B ELE 0. 125 ~ 6 pg/ mL G HE N 51085
SRR R AT

K B H 2. 2. 130 P A RoE B 4% 2. 130
TR SRS 3 d, BRI 2 I , il SRR
SR EE R RSD /NT 2. 0% (n = 6) , R T 45 &
R4f.

A MRS AREURE 5 (14524 190803 ) 18 &, 4 25
PR, 60y, # 2. 2. 130T J5 ik il 48 bl i i i, AR
2. VI RIS SR A R S | T SRAL AR AR 5 R B, OF 1T
AR A RYOTR P& R 39.535 2 wg/ g, RSD
H2.27%(n=6), KWL EEER I

T RE [l i 5 . B A AR (HE S R
190803 ) i it , H 9 3, 43 il AR b v BT A MR Y
X BRIV, 45 2. 2. 1 IR 7 ol 5 A ol VA R, P
2. VIR S S5 A R R | T SRANES AR T R B, OF T
EISOR ZE R R 2,

2.2.3 AR

Fie 2. 2. V3T J7 v 28 A A 0 D I
JEREASCHE T AR A i, AL S HORE e ot R &
A5 A AR 3, FEAS R S5 TR I kT 2% 5 (1 RSD
K 3. 05% , 3 WA 5 FVR A3 £ 0 I 45 SR s ma /)
2T LT AT
2.2.4 BHHEENE

W6 LA it 2538 Ak, 23 50 4% 2. 2. 1 U U5 i il 4%
76

R2 MEEKIRELER(n=9)
Tab.2 Results of the recovery test(n =9)
RHE(e) #54F(ng) MAB(ng) MEE(ug) BREGD) X(%)  RSD(%)
0.2519 7.8623 6.3 14.5311 105.85

0.2514 7.8467 6.3 14.0669 98.73
0.2510 7.8342 6.3 14.438 3 104. 83
0.2517 7.856 1 9.0 16.7595 98.93
0.2518 7.8592 9.0 17.5952 108.18  100.98  5.03
0.2513 7.8436 9.0 16.666 7 98.03
0.2505 7.8186 11.7 20.0093 104.19
0.2512 7.8405 11.7 18.6165 92.10
0.2516 7.8529 11.7 19.3129 97.95

®3 WMAMKKBRER
Tab.3 Results of the durability test

IS T ML FARFE(%)  RSD(%)
0.2 nm i@ A - 0.9 L/ min k4, & 106. 00
0.1 nmi@% - 0.9 L/ min k4. & 101. 70 3.05
0.2nmiEW - 1.0L/ min k&% 107.97

BT R, A 2. 1 00T IR SR R R DN E | ST
FE 3 U, A0 AL AF T 0m B, IF SRR A AR
W4,
®4 HRIEVWELER(n=3)
Tab.4 Results of content determination of iron element in the

samples (n=3)

wEF o KA | RF O #AE(R) | RT O HELE(%)
1709002 91.44 | 1709004 96.31 | 190202 114.66
1709003 104.86 | 190803 104.82 | 190204 97.55

2.3 AHRTEEHFER

RAEAK X =(Cx VX 107)/ (W x 107°) g7 A5 A
FH 1 45 0 a1 AN Bff o B o XOR AR DT R
) 5 (mg / kg) 5 C oA H [T A 5 A5 18 DU 0T 2 19 ot it
YRS (g / mL) 5 VAR S TS AR F (mL) 5 W AR
Fitt(g) .

2.4 MERHEEITE
2.4.1 HEREILNLHEE (u, )

FE S ARG I ALES 7 53 22— KOF 14X
AAGHEUE P W FEVFIR 2N £ 0. 1 mg, $EHIE43Hi |, k=
V3, HRHRE N w, = 0.1/ /3 = 0.058 mg. fiiad i ik
FER R 0.5 ¢, BL0. 5 g ikt , F 2 FRAE 10 UK, A i I 22
(S) 4 0.4 mg. K BE, FR & 09 A XA 8 0 B 2201500
Uy 1 =V 0.058 + 0.4% + 500 =8.08 x 1074,

2.4.2 FERERERG RNAHEE (u )

FEAIH AR KGR IT 8 45 22 20 mL A HAE i
F N A R AL 5 R 114 S Y N R R
SR AR B . OB B AR R (JJG 196—2006)
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(o FH B 380 e A 2 FURE ) (B A2, 20 mL A 2 25 =i
20 CHF AR VFiR2ZE N + 0.02 mL, &4 0 M6 115, N
u = 0.02 =3 = 0.012 mL. 2 & A 8 iR E N
20 C, —MAEHL T, LR 22 R 3 CL KRB Ik R 5L
2.1 x 1074/ Co f BLTHEE M Hh 5236 5 25 38 i AN
WEE A u,,=20x3x2.1x 10"+ 3 =0.007 mL,
DRI, R V25 TS 25 B0 R ) s o S T o B 2T AR
e =/0.012% + 0.007° + 20 = 0. 001 4,

2.4.3  FRUAEY UG AW LA E

A R i FH 8k 0 2R I Wb HE ) B P s o ) B
P AR HEY A EE (W) N 0. 8%, 97 R F k=2,
PRI, R 0 T A B 5 | R ) X B AN 2 R e, =
0.8%+2=4x10"4,

2.4.4 FREERT RO EE

P Y 5 | T AN 80 B e, B, 45 C T VR
v T 24005 RN 235 R 5 0 7 A A o

1) Be ) AR A 25 i 5| AL 0 R o 2 R

o YR VR B 1) N 2 B R 2 RS W
o | RS A AN 5 R A A A 1) N 0 R R R 80 1)
AN RE B o ARG b I BOR BE aa A rh 2348 R 21 100
mL.20 mL A 2425 H08,0. 5 mL. 1 mL.3 mL A S ERpR4k
B ,5 mL. 10 mL A B2 EBRE .

(1) RIS R A S

D100 mL A HEAFEIl: RVFIRZEHR + 0. 10 mL; 4
T k= /3, T 100 mL 25 0I5 | RS A0 4 VAN 1 o 8
M gge 1 = 0.1+ V3 = 0. 058 mLo ¥ W 452 PRI 5 8
1E IS R ) 22 L5 | A ) AN 0 2 B o % e R P A IR
420 C, —MBAF I T L= 20 3 C, KR BUZ Ik &
k2.1 x 1074/ C, UL H LR = iR 255 R A
FERE R w100, =100%x 3% 2.1% 10 + /3 =0. 036 mL,

@20 mL A AR SRVFIRZEHR + 0.02 mL; 40
TE i k= /3, 20 mL 28 5205 R A0 R o AN o o i
H sy 1 =0.02 + /3 =0.012mL,

RS HETR N 20 °C, — RS 0 F 5256 = IR
FN 3 C R R ECR 2. 1 x 1074/ °C, N IL IR B
R B AN R FE R 1p9., =200 X 3x 2.1%x 107 + V3 =
0.007 3 mL.,

R, F 100 mL .20 mIL A 2% 25 8 5 | 1) A0 X6 Bk
HEANEAE 53591 M w100 = v/0.058% + 0.036% + 100 = 6. 8 X
1074, 1y =1/0.012% + 0.007 3> + 20=7 % 1074,

(2) BAbRZ RS 5 | AL A AR O AN o

0. 5 mL A GIRSRERFEIRE : SVFiR2E R £0. 006 mL,
W ug 5., =0.006 + /3 =0.003 5 mL; —fAEH T, 25K
FWRZENI C, i uys,=05x3%x21%x10*++/3 =

1.8 x 10~ *mL.# 0. 5 mL BRI A FEHL 0. 5 mL %
TEIAHXS AN E BE N w5 = v/0.003 52 +0.000 187 + 0.5 =
0.007.

@1 mL AGURFRERSIAS  SUFR2E R + 0. 007 mL,
i u, , =0.007 + /3 =0.004 0 mL; —f&AEH T, 528602
WM2ZER3C,Mu,=1x3x21%x10%+V3 =3.6x%
10~*mL o 1 mL FRARZEFE WA L I 1. 0 mL 35U Y A
XEANHAE BE A uy = 1/0.004 07 + 0.000 36” + 1=0.004 0,

3 mL A BIPFREEFREAE : RIFRZEN + 0. 015 mL,
W uy 1 =0.015 = /3 =0.008 7 mL; — % i F 5256
FWEN3C, M u;, =3x3x21x10%+V3 =
0.001 1 mLoi# 3 mL VR4S 4 HL 3. 0 mL ¥ W A9 A XA
B E M us = v/0.008 72 + 0.001 1> + 3=0.0029,

(3) Z RS WA 13 | RS (A ARG A W

D5 mL A RZNERBWE : RVFIRZEN + 0. 025 mL;
Wus 1 =0.025+ 3 =0.014 mL; — B IE LT, L5 % R
ZN3C,iMus, =4x3%x2.1x10*++3 =0.001 5 mL,
Hi 5 mL 2 R W FL B 4. 0 mL VA VR B9 AH X AN 1 o2
Mus=1/0.014> + 0.0015* + 5=0.002 8.

@10 mL A FZERRAS : SLVFRZEN 0. 05 mL, L
o, = 0.05 + /3 =0.029 mL; —RIFHL T, S50 % I 25
F3C, My, =6%x3%x2.1%x10*+v/3 =0.002 2 mL.
DTY 10 mL ZI R AT FEHL 6. 0 mL 78 1A X AS#f
R ui=v/0.029% + 0.00222 + 10=0.0029.

BT R ARSI A5 1 AR P 100 mL 2800 1K,
20 L&A RIS K,0.5 mLBRE 1 K, 1 mLBRE
1R, 3 mL WA 17,5 mL 245 1Y%, 10 mL %) &
WA 1 VR o PRI TC SR A Y V5 W 5 | A B AN 2

— 2 2 2 2 2
w,= (1 X ujy +5Xudy + IXugs + IXuj+1xuj+1x

W2+ 1% u3)7=0.0097,
2) AR W R INA T AL R T B
HPRIE LA 09 STl i T UFe s .

1 1 (C()_C)2
I e e
s B " P (COj - Co)z
j=1
Uc
urel,c:?
YA, -Ay c,
(Sy= zt(wzf),cozg(’,Ajza+bcoj)
n—
n

P, B RER ;S b o Y 2 A R A b vl 22 (ke 22
AIBRIEZZ ) 5 n bt 2R A 8 (n = 5) 5 p W RE Al Y B
SLME L (p = 6) 5 C RAE A I F-2E 5 C, 0 (8] I T 2
% RUTURR VR B AP S0 5 Coy o PR VA TR A% i Y SO et ik

7



QI -

Inspection and Test

¥ %

China Pharmaceuticals

20224FE2 H 20 H 45 31 B4 4 14
Vol. 31, No. 4, February 20,2022

JEE 5 A R b A TR0AS A B O 7 L 5 A b MR TR0 it 2k 3
PR ELE AR WK S
RS IRAEBREMASROTHEE

Tab.5 Uncertainty caused by the standard curve fitting

AR A, A

JR# R E (g / mL) 0.25 0.005 4 0.004 3
0.5 0.142 0.0143
1.5 0.514 0.054 2
2 0.074 8 0.074 1
3 0.1146 0.114

S, 0. 001 796 35

C, 1.45

B 0.0399

C 0.8191

u, 0.0324

u 0.0396

rel, c

3R E F MR AN R

TEARI 25T X B SRR BRI T T 6 F-
FPIE TR Cp S S 4% A AN 8 FEVTAE
BRIt R ER T AR EANT EE o, =S +
(CoxVn)=0.0139+(0.8191x+6) =0.041 6,55
e,

R6 FERBESNESEHENIHEE
Tab. 6 Results of the relative uncertainty caused by the

repeatability test

A8 2 3 4 5 6 I s
HAE 0.0276 0.0272 0.0265 0.0269 0.0275 0.0262 0.8191 0.0139
€ 0.846 0.846 08070 08170 0.8321 0.7995

2.4.5 BRBERFPATEREREN & RAHTE
e N X B TR u - \/uil +up,, +us, =
V0.009 7> + 0.0396° + 0.0416” =0. 005 8.
246 HREFHTEEENSRATETRHEE
AN AN 5 B Ay i L3 7
*£7 HEMTBEESBCE

Tab.7 Weight summary of relative standard uncertainty

T SRR N R HAE
a2 5| A0 R Uy 8.08x10°*
Y G NA A N U 0.001 4
FRAEM R G| AL R T u, 0.041 6
B ) AT AR 0k 5 AL 09 R R u 0.005 8

x,rel

DL S A FE s A oo R G
AW EE N uy = \/ui_,el tul, vul, tul, =
v/0.000 808> + 0.0014% + 0.0416> + 0.0058> =0.042 0.,

PRUEASHE BEN u, = u,y X C; Horh € AR BT
& (ug/g)ou,=0.0420%39.5352=1.660 5.5l

78

FINT k=2, BUR XN B AR RS 95% , 9 e AN 2

BEU=kXu,=3.3210,

2.4.7 WEHZER

R P T WR O 1A 5 52 05 8 3R IR B i kot

R &R, FEREN0.5 g, Bon 20 & 45 R

(39.5352+3.321 0)pug/ g, BEAGHER A 95% ,k =2,

3 itig

ST E IR B FE T A AR ON B

ARG EFRA L BN E I R T7 8 6 7 A 5

FHAJT , T RZ NEAERN , It I R e bl

HEAE ] ABAEIZ™ BT AR TR B ok o R A BRI

TETT 1 AERIIEF= i, 3 73R ST A S S AR

Y ZTCM SRS TE 550 CHUA IR iy Jr ikl - 131 A

7 il P27 1 R E AR A, T RE TR R AR

TEIAR 2 MR ITC R AEA ™ il & = B (38 mg / k),

TERR R R Gk B AR R 2

ASBIESE I ST A 12 B PR R il A ) 4

g A TR LM AT T 4 SR A B TR

If X207 V5 BN E BEASC T 08, R BN 2 T ok

VR R R A VR A S 5 AR HETR TR ) 25, B v o R

st AR X AN 2 S RS N S P W R

&% ik
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