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OB AN NI REANENR TSR EE TN R, ik R ARIUE - B BABEF B T RAE R, 4t
A F A 1530 W, AFRBEA4C, RBAAALA, RAAAA, HAREH 1.08 Limin, Ry 8- @ 4 03s, F 5T LREH 15
L/min, W28 AF B = & A4 3.04x10 " Pa, RAEHILZ A 1.0 mm, AIRAEILZE A 0.4 mm, $EARR B 4 0.3 rps, 23 R & & 53k ok
W g Z A 1600 W, FHEAZ A 4 30 min 1l F IR IR £ 160 C, R4 5 min, B A5 C/min 693k B 72 £ 190 °C, 4R 4F 45 min, %
R BN 2R AT E 3 A 1~250 ng/mL, % 5 4k 4R AR AR R 2R R TS B 3 5 1~100 ng/mL (73 R T
0.999 0) ; 42 7m FR 4 0.063 6~1.785 0 ng/mL; 4 25 B (A& & 1% | & 13X % 49 RSD 3 /N T 4% 5 A # =1l 5 4 89.65% ~105.60%
(RSD % 1.57%~3.98% ,n=9) ; it Fl X a9 RSD ¥ /T 12% . 45k 7 R RAR B EE A 40 &%
X, 5T A T2 A4 A Bs AL IE SR T SR B L A AE,

KEIR 42 AES R RS B - BAR S B TR R B E

Content Determination of 8 Metal Elements in Propylgaclate and Sodium Chloride Injection by Microwave
Digestion-inductively Coupled Plasma Mass Spectrometry

ZHONG Zhenhua, TU Mingzhu, WAN Xing, XIA Hongying, CHENG Qizhen (Jiangxi Institute for Dru

Jiangxi Provincial Engineering Research Center for Drug and Medical Device Quahty, m
China)

ss  spectrometry (ICP-MS) was adopted.

ABSTRACT OBJECTIVE: To establish a method for the content determinatio mPropylgaclate and sodium
chloride injection. METHODS: Microwave digestion- 1nductlvely ) %

Radiofrequency power was 1 530 W; cooling temperature was s was He gas; carrier gas was argon; flow rate of
carrier gas was 1.08 L/min; integration tlme was O rate was 15 L/min; the vacuum degree of quadrupole was

data collection was repeated for 3

3.04x107" Pa; sampling cone apertuge a rceptlo cone aperture was 0.4 mm; the speed of sampling was 0.3 rps;
I“ rowave digestion power is 1 600 W, and the heating process is heated to 160 °C at

room temperature for 3
min. RESULIS

i, a iMtained at 5 min, and then heated to 190 °C at a temperature of 5 °C/min and maintained 45
rar?ge of Mg and Al were 1-250 ng/mL; the linear range of Cr, Mn, Fe, Cu, Zn, Cd were 1-100 ng/
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mL (all 72=0.999 0). The limits of detection were 0.063 6-1.785 0 ng/mL. RSDs of precision, stability and reproducibility tests were
all lower than 4%. The recoveries were 89.65%-105.60% (RSD were 1.57%-3.98% ,n=9). RSDs of durablity were all lower than
12% . CONCLUSIONS: The method is simple, accurate, precise, stable, reproducible and durable. It can be used for content
determination of 8 metal elements in Propylgaclate and sodium chloride injection.

KEYWORDS Propylgaclate and sodium chloride injection; Microwave digestion-inductively coupled plasma mass spectrometry;
Metal elements

N R AW EFRRNES TSR NER JRAT 801,02 W[t : GBW (E)080157-15114, 5t &t ¥ & : 1 000
] PN AR A IR 251, Ak 2444 Ok 3,4, 5- = FR LK H ng/mL], Fe #5 ME % i (L5 : GBWO08616-16051, it 1t ¢
FRINER, 73T 00 CoHwOs, RALH 25, B TAERZHEA .1 000 pg/mL) . Cu b #E & 7 (it 5 : GBWO08615-
25 B SRR A, 16104, Jf fE ¢ B - 1 000 pg/mL) . Zn b7 HE 7 W (HE

FENEREEA & 3N I, AR IIEYE, K GBWO08612-14113, Bt )i : 1 000 pg/mL) . Cd A5 i %
ENREEA S RZH . MMEeREFALESRE WS : GBW08620-15073, Fig ¢ & : 1 000 pg/mL) ¥
FRAEZETERNIEEBEAY . Al WA PR ERAF B ; &5 (Bi) (44 (Ge) VB (In) |
MR, ARSI EREI R A - R, TEZPRAEATN B (Rh) BT (Sc) BIARHE BRI (32 [E Agilent A F] , it
S EMPAERGE AR 2 VARG A LS WL B, 52 18-TAVY, UMK : 100 pg/mL) ; iR (34l Fi+-
TGN B & RTR G AR B . MASANERS)E  Fluka 24 H], #t5 : BCBP0680V ) ; 7K A 4lifbiK o
AN EAMU SRS BRI R 2 SR a2 AE 2 HEEHER
b, B SRR 2 2 = A Hopth g m R 2.1 K&K

FENER AN TSRO RSN BRI 22—, BRI A 2,11 ICP-MS 25F S8 2 . 1 530 W ¥ HITH B
[ F2 L HAE S 250 mL:ASINHE 0.18 g LA 2.25 g, B 4 o0 Rl - 205 3 AU B+ 1.08 L
BERPRHA N B B RO . RS IR E AL AR SRR PR AR a1 0.3 s ZE B T A : 15 L/ming [t a ;
TIMAR R (0.9% ), 27T AL EEAIEPR 3.04% 10 Pa; REEHEFLAR : 1.0 fum @s
DA M R E AR, B A I R mm SERESUEE 0.3 s@ﬁ%“?w\o

bef'i% AT ) A

& J& 754 DA S A7 O TR 25 b ) Hh 42 JR e R 1T
B K T &8 & Ao geny RS . BRIk, Wil iz i 550 TP 2 160 °C,{44% 5 min, FELL 5 °C/min
SRR G EHA RSB A T oEENE T2 190 °C, 545 45 min.

X 4@%@@%%&?}&:%%-%@%&%@ W 2 B &

AR :1 600 W; FHEFEF .

2.1.2
(0,441

(ICP-MS ) 5 A% PR il S AL S AD . 221 WNAREW RS RECL mLARENPRE R, BT
B (Cr) i (Mn) % (Fe) Al (C0) EQZM) 5 (CD S8 100 mL &3 HT, I 2% RS BR VAT B 25, #2450, 1R AR IT
W4 T8 IC R ) 75 WM R BT R A ZREWREE N 1 ng/mL N FRE T
222 REXBEEW K% R Mg.Cr.Mn . Fe.Cu,
Zn CAPRIEIR W4 1 mL, B T fdl— 100 mL i g%
1.1 &8 TN ALBRUEZR I 10 mL, Jil 2 % Al BRI T8 E 2%, $521 , il
MARS-xpress 7 i 5 7 ff A (3£ B CEM /) ) 5 FHEA X IR R % 2 B R IR A 0 BN 8 7
7700X £ ICP-MS X (2 [ Agilent 23 1) ) ; Synergguv mil- & 10 mL, & T 100 mL &, 11 2% G BRI W 25, 47
lipore 8 4l /K i K AL (2% FEFE P [ A R A A ) 5 AL A ESRCR R EEREN | ng/mL (WIE A % IE
GST25-20A R A CRETT SR BRI U AR e s A PR Y T

CIDE 2.2.3 HUATIAR RS E BN 25 mL, B TR
1.2 #HR5iKF fREE  7F 100 C N R 4E 229 1 mL, K5 % 0 ARH R

& TR i S AL AR SR (A Al , #1152 2015060912, 8 mL, 7E 100 °C F FHEBRAL W f# 1 h, 5515 4 55, i€
2015060911,2015060312, 45 : YI~Y3; B4k 5. RAME, B TR AT, 4% °2.1.2 70T S0 i A2
D15041201, %5 : Y4; C 4k, #5: 1415052002, 45 . JPdFAT I AR, 04 76 130 CF IR BLLAR A28 R
Y5), BiA% 34 250 mL: A5 TR 0.18 g S fbBh 2.25 g5 JRARZIRAT £ 29 0.5 mL, V%, HI/K 58 % 25 mL 90K
Mg AR ER I L5 : GBW (E)080126-16063, Frit ik i . St IF & 2%, A “2.2.17 B N bR i W i, #5647,
1 000 wg/mL]. Al b #fE % W& [#it 5 : GBW (E) 080219-  H15,

16066, Jii it ¥ J& - 100 pg/mL]. Crbr #EVE W (L5 . 2.24 S PAXTHRER  BFESS 392,237 0 F ik, A
GBWO08614-14022, 5 5 # J& : 1 000 pg/mL) MnArifE & TR AREE D" TF IR BRI 4825 10 BRI
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23 ZUXRER

F 2 I 2.2.27 50 MIRA X IR 0.1.1.2.4.6.8,
10,15,20.,25 mL, 435 & F 100 mL &+, hil 2% Al ik
WEWEZS il A5 Cr Mn \Fe ,Cu . Zn Cd JFT VK BE Y443 510
1.10.20.,40.60.,80.,100 ng/mL, Mg Al JFi 1 H¢ J&F ¥4 43 5]
41.10,20,40,60,80,100,150,200,250 ng/mL [ 5 4]
TRAXT BRVATR . K b R IR A ) BRI A5 18
B HE42.1.17 0 F ICP-MS A BERENINAE | 10 s A0 1o
fHo DARFINCE BT (x, ng/mL) A AR BR AL ZR 1R
PR () AR HEAT LR [B109, (81091 05 A5 R v 3 Rl
k1,

x1 ERAARE LEEESHENR

Tab 1 Results of recovery tests and detection limit

il ElEyzi r B, ng/mL AT ng/mL
Mg y=2263x 10"x—9.450 x 10 0.9992 1~250 1.7850
Al y=4.887x 10— 1.035x 10° 0.999 1 1~250 13160
Cr y=5407x 10 —=3.921 x 10° 09998 1~100 0.0817
Mn y=1615x10"—=9.571x 10" 0.999 1 1~100 0.0457
Fe y=3814x107%x—2783 x 10° 0.999 5 1~100 02623
Cu y=1112x10"x—9.879x 10" 0991 1~100 0.063 6
Zn y=9.179x10°x—1.298 x 10° 09990 1~100 1.6140
Cd y=1804x10"x—7.289x 10" 09993 1~100 0.073 6

24 tMREZE

Be2.2.47 5K 25 (0 B WOE &L 2. LR
ICP-MS Z5F 842 HEREINSE 11 YR, 30 st A o) 107 1 -3 1
AR ER ZZ , DA 3 A5 FR M Qi 2 X6 1 A9 45 - 0 O 28 T i
W BEAE A R, L 1,
25 MBEELR

TR0 BV I B, 352,117 50 ICP-MS 2%y

B A A (G5 . Y1) 25 mL, 2L 6 4y, 435I A
IR LR TR B A TR A X RS TR A L $2.2.37 T
NI A A, 21175 R ICP-MS (it
FEE , 10 AR AR InRE e, 25 8 L3R 2.,
®2 MEEKRLELER(n=9)
Tab 2 Results of recovery tests(n=9)
R HIEE L pg A, pg WA pg MERICE % FHMEEICE. % RSD,%

Mg 1.893 4 0.5 23774 96.80 95.45 157
1.893 4 0.5 23597 93.25
1.893 4 0.5 23714 95.60
1.893 4 10 28332 93.98
1.893 4 10 28679 9745
1.893 4 10 28354 94.20
1.893 4 15 33274 95.60
1.893 4 15 33169 94.90
1.893 4 15 33524 9121
Al 25644 0.5 3.0302 93.15 94.49 209
25644 0.5 30392 94.95
25644 0.5 30242 91.95
25644 10 35482 98.38
25644 10 35059 94.15
25644 10 35189 95.45
25644 L3 4.0059 96.10
25644 L5 39692 93.65
25644 L5 39542 92.65
Cr 02025 0.5 0.730'5 105.60 101.47 :
02025 0.5 07265 104.80
02025 0.5 0.7032 100.15 O

02025 1.0 1.23c 103.48 .
02025 0 0.95
0.202, 1.0 & 7.80
%§ 1.686 5 98.93

L5 17520 103.30

“« ” /j:“ﬂ — =R A N } .
B 23750 45 N CE ke BRSOl 60 ng/ mL Eﬁp\\ s 1S LT 9%
Mn

4,
FEDIZE 6 UK, 3T SR A Wi L1 . Mn

Fe.Cu.Zn,Cd &M ) {EH Y

eI
2.6

22,3730 F AR S E W (G5 YD) 70, 4350 T
E T E 0.4.8.12.16.20.24 h Bf#% “2.1.17 3 R
ICP-MS S5 AR I 72 | 10 SR A AR i N (B . 2521, Mg
Al.Cr.Mn . Fe . Cu.Zn,Cd {3 #%MWW {E i RSD 43 51 A
2.79% .2.98% .3.73% .2.88% .1.63% .2.08% .1.28% .
3.35% (n="7) , F B HL 0 W VA W = TR 24 h LA
2.7 BEEMHAE

FEw R RE i (RS . Y1) iE i, 32 42.2.37 100 N )7k
il #5 A VA R, 2L 6 £, B 2.1 173 T ICP-MSS 254
VAR A2 i SRR N A . 455, Mg \Al.Cr . Mn Fe,
Cu.Zn,Cd 1L %% i/ {H /) RSD 4351 R 2.11% ,2.78%
2.26% .3.65% .1.29% .2.34% .1.76% .3.67% (n=6) , 5%
WA S PR R
2.8 fniEEI IR
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0.0596 0.5 0.5559 99.25 9591 m
0.0596 0.5 05194 91.95
0.0596 0.5 05424 96.55
0.0596 10 1.026 1 96.65
00596 1.0 10381 97.85
0.059 6 10 09854 9258
00596 L5 14674 93.85
00596 L5 15439 98.95
0.0596 L5 1493 4 95.58
Fe 0.548 5 0.5 10725 104.80 100.17 398
05485 0.5 10398 98.25
05485 0.5 10180 93.90
0.548 5 10 15093 96.08
0.548 5 10 15905 104.20
0.548 5 10 1.5693 102.08
05485 15 21188 104.68
0.548 5 L5 20168 97.88
0.548 5 L3 20438 99.68
Cu 0.0383 0.5 05353 99.40 96.56 258
0.0383 0.5 0.505 6 93.45
0.0383 0.5 05126 94.85
0.0383 1.0 09773 93.90
0.0383 10 1.003 6 96.53
0.0383 1.0 10431 100.48
0.0383 L5 14973 9127
0.0383 L5 14611 94.85
0.0383 15 15131 98.32
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Continued tab 2
fCE BRAE, pg MAZ, pg WHE, wg MR @ FHMERNE % RSD, %
Zn 0393 0.5 0.844 5 89.65 95.52 297
0.3963 0.5 0.8793 96.60
03963 0.5 0.860 8 9290
0393 1.0 13573 96.10
0393 10 13440 9478
0.3963 10 1.3740 9778
03963 15 18293 95.53
03963 15 1.883 5 99.15
03963 15 18548 97.23
Cd 0.0264 05 0.5104 96.80 96.60 252
0.0264 0.5 0.488 4 92.40
0.0264 0.5 05174 9820
0.026 4 1.0 09854 95.90
0.026 4 10 1.0206 99.43
0.0264 1.0 0.963 6 93.73
0.026 4 15 14611 95.65
0.026 4 15 15181 99.45
0.026 4 15 1493 6 9782

2.9 it AMELE

435911 7% %% FH ICP-MS 71l 72 Bt T 25 AR 43 Bisf ] (0.1
0.3.0.5 s) FE I P AR IR E0(1% 2% 5% ) L)
R HEREURE (0.1,0.3.0.5 rps/s) 25 5 5k 3 % K 5 I i
GESLPIELNN K25 R H2.2.37 30T ikt W 25 mL,
F542.1.17 TR ICP-MS 25t AR 2 (b 3R 454 A 1 AR
3 C A RAE, AR P S TR L 4
L3, HFE 3 AT, JL R U] B AT P A R A
TR B UL R A P 46 S 40— e TR B U8 sl g il e i
R Ay P A R

#3 MAMERKEER(n=1,pg/ke) -
Tab 3 Results of durablity s
/n i In

BH BE Mg A gC [ Mo Cd
JCEBUMIE 015 267 2355

125 331 3047 213 201 147
4485 1207 318 2009 248 2151 129
b 14126 1200 333 2046 243 236 137
RSD,% 138 306 594 48 306 1129 476 66l
R AR 1% 10678 14059 1167 376 2988 243 2156 128
R 2% 105.19 14247 1125 331 3047 213 2201 147
5% 10588 14488 1258 388 2941 220 243 149
T4 10595 14265 1183 365 2992 225 2200 14l
RSD,% 075 151 575 823 L7 697 198 820
PR Olwps 10348 14077 1176 343 2919 230 2289 155
03mps 10519 14247 1125 331 3047 213 201 147
05ms 10489 14376 1153 317 311 227 214 159
THAE 10450 14233 151 330 3026 223 2221 14
RSD,% 087 105 222 394 323 406 271 3%

210 HRPETESENNE

BB HUBE S 438 i, 20 48 2.2, 37 TRy kil A& A1k
AR, PR 2.1 17500 R ICP-MS 2RI 5E , 1T
WRE 29K, e SR N (AR S P S TR & &,
ZERILFR A4,
3 iTie

035

HEZED; 2018455 29 4 121

R4 HEHETESBONTLER(1=2.pgke)
Tab 4 Results of content determination of metal
elements in samples(n=2, ng/kg)

%5 Mg Al Cr Mn Fe Cu In Cd
v 10519 14247 1125 331 3047 213 201 147
Y2 9494 16247 1259 371 4011 192 849 271
Y3 10642 18L15 133 300 4281 1.84 1578 209
Y4 15819 15783 1305 373 3559 335 1608 350
Y5 11226 25453 1231 358 410 2 B3R Sl6

HUH PR Kk B, AR A R SR B
ICP-MS 32 ) i v 4 4 J ot 2, W00 AR: [ g 26 i A1
(60% ~80% ) , Jit K ] BE &A% N TR 4= B A HILES & 571
S04 JE G E 1S T o A b S i R Y
WEIRE S R B A B, 5 REMERRIN & HP 4 @O0 &

B b i (A & k8N 0.9% ) , 3% F ICP-MS 4l
TERE ISR & SR IR A 3% , WORE A AS RE I e 45 )
TEo EEEFHIE FERCR A 1 LR Za T AR B B, VA
LR N 0.9% , RER AR BEIE #3811,

PRAT [ P A o A X AR 1 g DRl 24 R EL il 5] v
iR g BT R A S R TR A, (0 (O [ 2 ) XA
fig JERE 2 Zn 5 B BR E AR 25 pg/kg!™. DL
] 24 L) XoF A5 PR R DRk 24 o Zn B PR s v R SR
DI BR A E I SR, WIS YR 5 HEAE Y Zn @

A~ EL
Ko BRI Mg Al SRR (94.94~ 257
Znik 2 (15.78~42.81 pg/% d W A48 T

Y NCE 1?29 M LR A BT A
i AR AT R T R A SR E 4

25 LT AT R TR ER RS R R e T
A M R LE, TR E TS N BRSBTS D 8
P& mTRN A&,

S 3k
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FAEA IR R & AR AR - OE AR M) & (HPLC-ELSD)
VAHEATIRGE, 4R . 1%/\% SHLTPRETHESENEFEFEBIEASEZR, RO

(Amme&Ai&\%ﬁ%&ﬁﬁﬁﬁ&%%%#%%A%$
PR AR SRR L RAA IS PR ETH A0
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B k. ik R B AT IR R
TE BRAHOETRAL B A SR

5 f2 %A 30 min B T IA B IR A4S NIR T 45 2 5 HPLC-ELSD 75 2 4 RAK S 4 R — 8, R 3B TR %4 A9,k

FARHA 0954 9, B B T AAR £ A 0.039 2, FAM 3G FAAR £ A 0.042 6; F K T H 4
AOTF-NIR 7 = Bk H] Wby 5 A i 4
LRSI KT, G406 R,

KA Pi@T?ﬁl—kélﬁl‘;’m%%,ﬁyﬂ/’J AR £ ks — U A0E TR R 0E R R SR B SRR AR & RA

ik

HPLC-ELSD 3% 52 734944 4 11.38 mg/g, T34 £ % 3.16%
Bragml 2 RAAR SR T HRTHNASE, TS

K

¥ @9 NIR | -F ¥ 14 4 11.74 mg/g,
é’] f'bé\ék ,%ﬁkﬁ“
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Rapid Judgement of Blending Endpoint of Jingqi Shuangshen Capsules and Content Determil‘\ﬂ)f

Astragaloside IV by AOTF-NIR
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ind; 4. ge of TCM, lilin Agricultural University,

ABSTRACT OBIJECTIVE: To est t r rapid judgement of blending endpoint of Jingqi shuangshen capsules and
content determination of as gal ide HODS: AOTF-NIR combined with principal component analysis and Moving Block

Standard Deviatign

to identify the blending endpoint. First derivative combined with savitzky-golay filter method
treatment. The partial least square method was used to establish quantitative analysis model of the content

in mixed endpoint sample. The content of astragaloside IV in mixed endpoint sample was determined by

3417-3419.

PEJ\,H@ 5 8k SO T - EEM%%A#%?—M&)% RS
B PERTRE S R [I].0F B 2 4, 2016,27

(36) 5153-5155.

L E, FA R, BV, S O T - R S A TR

JOT T 0 R Wk 4 T S 26 R B OCER [T]. F

%,2014,45(15) :2172-2177.

[9] [12]

[10] [13]

[11]  f5eskmR, 7 &M, e AR 5 G T fl -t B 5 S5 S T [14]
B I I AP P 0 5 R4 B n R [J]. A S At
[15]

A SEETIH S RE R R T H (No.20150301009YY)

R O 1 e SN e B PG TR STt 1 W) S IRAR A it B T -d
AR, HE:0431-85161510, E-mail:suting_1989@126.com

#OAEYER B W WETE D5 1) R 2 2 A S 2 A
AR . i :0431-85161458, E-mail: bxgl@163.com

- 1616 - China Pharmacy 2018 Vol. 29 No. 12

% ,2013,34(4):165—167.
TR, 255, SR AR 5 A - FRL SR 5 5 8 A Ty
0 2 Ml R S PR T ER [T]. Al 4R, 2016, 35
(2):235-240
B MR XA B, 5 R I - 1CP-MS YR G R X
HUDSERIE ER 7R/ S i S W I v L M i e
2017,36(1):24-28,
ER AT 2 P A AR A 1 25 . —3R[S].20154F
RS b B2 25 R R, 2015 1279-1281.
The British Pharmacopoeia Commission. British Pharma-
copoeia: VOLUME I [S]. 2013 edition. London: The Sta-
tionery Office(TSO),2013:1884.

Ok H#1:2017-09-30 &[] H #:2018-01-30)

(%l .5k #5)

FPEZG 2018 4K 29 4555 124





