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i E 2R RARRTRETRRR . FT E08F MEAEFEERSEO T 5, Tk RAGRRMEE,,
%1% 42 5 Wondasil™-Cs, iR 30 48 A TRE-0.4 % 55 B 7 e (B L2 BE) , ik 4 0.8 mL/min, 4238 2 30 °C, %M % K 4 254 nm, #t 4%
A5 UL, R GRER P T M MK F A AR a9 A R B £ 5] 4 0.014~0.560 pg(#=0.999 2) ,0.022~0.880 pg
(r=0.999 6) ,0.010~0.400 png(+=0.999 9) ,0.016~0.640 pug(r=0.999 9) .0.011~0.440 pg(r=0.999 1) ; & & L2 5 4 0.752,
0.647.0.483.,0.372.,0.242 mg/L, %M FE 2 %] 4 0.253.0.185,0.157.0.162,0.098 mg/L; # % & F & M & £ MK %49 RSD 35/ T
2.0% ; I A K FE 5 3 A 97.4% ~100.9% (RSD=1.4% ,n=6) .95.7% ~99.0% (RSD=1.1% ,n=6) ,95.1% ~98.1% (RSD=
1.3% ,n=6) .96.4% ~99.8% (RSD=1.4% ,n=6) .97.8% ~100.4% (RSD=1.0% ,n=6), %t % F xR HEE BT
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Simultaneous Determination of 5 Effective Components in Sangju Ganmao Granules by HPLC
CUI Baiji, ZHANG Hongmei, ZHU Heyun, FENG Bo (School of Pharmacy, Jilin Medical College, Jilin Jilin

132013, China)

ABSTRACT OBIJECTIVE: To establish a method for the content determination of chlorogenic acid, rutin, phillyrin, quercetin

Wondasil™-C,s column with mobile phase consisted of acetonitrile-0.4% phosphoric acid solution (gradient

and glycyrrhizic acid in Sangju ganmao granules. METHODS: HPLC method was adopted. The determination was perw
thayfl

eluti
rate of 0.8 mL/min. The column temperature was set at 30 “C, and the detection wavelength was set at @54 @m ple size

(r=0.999 2),0.022-0.880 pg(r=0.999 6),0.010-0.400 pg(r=0.999 9),0.016-0.640

was 5 puL. RESULTS: The linear range of chlorogenic acid, rutin, phillyrin, quercetin and c@) cidawete 0.014-0.560 pg
.0J1-0.440 pg(r=0.999 1),

respectively. The limits of quantitation were 0.752, 0.647, 0.483, 0,372, 0 {1 ; the¥imits of detection were 0.253, 0.185,

0.157, 0.162, 0.098 mg/L. RSDs of precision, stability and repr:
were 97.4%-100.9% (RSD=1.4% ,n="6), 95.7%-99.0%6(‘9
, Tes

and reproducible, and can be used_foR/Simu

(RSD=1.4% ,n=6), 97.8%-100.4% (RSDZ“,
0

acid in Sangju ganmao granudes.
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fes ere all lower than 2.0% . The average recoveries
n=6), 95.1%-98.1% (RSD=1.3% ,n=6), 96.4%-99.8%

ctively. CONCLUSIONS: The method is simple, precise, stable
u$ d€termination of chlorogenic acid, rutin, phillyrin, quercetin and glycyrrhizic
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7% .SPDM20A M AE B K 2% .SIL20A A shibkEds |
LC-Solution i3 TAFE3 ( H A B HE2 A]) ; KQ-250DE #l
B E vt (RS SR E RA R ;
CPA225D B HL TRV (FE E FE 2 AT A F] ) o
1.2 Zy@m5idH

SRR HE S (5071229, 4FE : 98.3% ) % T %)
B (45 080526, 43 1 99.5% ) &M XF R 5 (HIL 5+
090106, 4 & : 99.0% ) ¥ iy _FifFflR = 25 B & R A B
8 AL 5 R 26 BE g (AHES- 2 100081- 200907, 45 i
98.9% ) . H FLFER X B A (F1E45: 110731-201317, 4 JiF .
99.4 % ) ¥4 py v L 6 i 24 S A AR B H AL s S IEk R
B bR 2 2% BE 25 W R B 9T = R bR UE
WS;-B-0397-90 [ il , #t 5 : 160401, 160402, 160403, i,
70 10 g/4%) s WRGE (R LTI Bl 4 e Ab 2 i A PR ) it
5:20100712) ; JEAR R TT H 4 Al A BRA w41t
5:20120510) ; L BERR M (it 4l , FLA R34 A pr
ali, K R aifthK
2 FiEEHR
2.1 fiEEH

{41541 . Wondasil™-Cis(250 mmx4.6 mm, 5 pm) ; i
B : O (A)-0.4% W FR ¥ W (B) , B BE Y i (0~8
min, 0—83% B; 8~35 min, 83% —30% B) ; i i : 0.8
mL/min; #:17 : 30 °C; KM - 254 nm; FEFE R .5 ul.,
2.2 ;’ﬁﬂ&'ﬂ’ﬁu%

2.2.1 A% R R TR ﬁ%jaﬂ**&ﬂﬂﬂifﬂa T

YT ﬁ#ﬁ?%ﬂﬁﬁ@@&%ﬂ]‘ B S, 20 )BT 10 mL
W, NG E S A, BS E{ZU“ jﬂ0635

0.326.0.310,0.317. 0.639 mg/mL EI’J%@ ;

W o J3 ks 25 B R — XT i
?ﬂ~1ongaﬂitP L ﬁ 5, EII
(Eééﬂj‘ Ui T T 014 mg/mL 757 0.022
10 g/mL\W§%§o.016 mg/mL , %

222 it ﬁtnuf’f& BURE S 2, AR, RS S RO K
2.0 g, T 50 mL &), in £ 40 mL, M (P 3.
250 W, #ii2 : 40 kHz) #2820 min, i Z 0, N2
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Note: 1. chlorogenic acid; 2. uercetin; 5.

rﬂ

PLC chromatograms
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Tab 1 Regression equation and linear range

glycyrrhizic acid

Ay Il )5 r KM, pg
SRR y=2.0x10’x—114 795 0.999 2 0.014~0.560
BT y=1.0x10'x—8 772 0.999 6 0.022~0.880
T y=7.0x 10°x—4 245 0.999 9 0.010~0.400
i) y=1.0x 10°x+342 0.9999 0.016~0.640
HEER y=3.0x10%—23 025 0.999 1 0.011~0.440

25 TEERSHRNREZE

2.2, 1”Iﬁ‘?%$e Xof BESH I 3 VR e, 43 i) R
—E ) tWJ TR R 422,17 T (o i S R A N
TSI T L éuf*ﬂ;ettjylo LI, 755 BB édnﬂ%tt
%73:15#,1%&@“5@0 UL SRR T AT MR
FAH FLRR 19 72 5 PR 511k 0.752,0.647 ,0.483 ,0.372
0.242 mg/L; £ W B 43 51 4 0.253.0.185 ., 0.157 . 0.162.,
0.098 mg/L,
2.6 BEELE

FEE 2.2, 1”IﬁT/E'é X BE LA TROE L 2.1
TN (A58 A SE BRI 2 6 UK, IC I T AR, 4501, 4
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JRPR T T MR FORTH R RR A TR RSD 433
45 0.55% .0.09% .0.15% .0.19% .0.15% (n="6) , ZEH{Y
R R AT
2.7 TREMIXE

Bee2.2.27 3 S A A TR (FIES 160401 3 5, 43
T IR T CE 0.4.6.8.10 hBF 4217 W
GG SV E , iE ST R S5 5 SR T
HESBAT Mz 2 H R R W A AR A RSD 43514 0.38%
1.13% .0.53% .0.54% .0.70% (n=>5) , 7 B {3 v v

T IRRECEREE TS 10 h NEEACR E .

2.8 EEHIKE

HORE i (L5 160401 ) & &7, #%“2.2.27 TR J7 il
B P VAR, 6 ), PR 2.1 T T R A R R A
FE ORI IR R AR 5 . 455, SRR

T VE AT M O H R T3 & A Ao

0.318.0.516., 0.237. 0.392. 0.254 mg/mL, RSD 4} %I &
0.86% .1.32% .0.94% .1.30% .1.07% (n=6) , KA Iy
REEM R
2.9  JniEEI R

TP R0 2 AR b ARy (AL 160401)6{53\ By
1.0 g, BT 50 mL HIEHIRIHR 43 BN A — & it iy B
— X BRI 2 W 1 f“zzz”IﬁFﬁfz%ﬁ%J%{ bl A
W, PR 217 T GBS DN 2 |, 1l sk g T AR I
FFEEEICR 5 R R 2,
2.10 H@mEENE
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S TR AR AL S S LR -
3 itit \ a—
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Zliﬁti%‘\ﬂlﬂ i 4 RS2 152 ) 58
AN H(D"JEJ?/ B e ARG 3 K )

f2) . 355 nm (/% 1) . 276 nm (ZERHTT) .
375 nm (#it 2 %) 250 nm (CH R ) , (5% & 3 i 58
A, BRI LA 7E 254 nm P A AT 50T IR A
TBEPE 254 nm AE AR BAS I
3.2 FBhiBHYIERE

AT SR 2 05-0.1 % BERR AW . 2 015-0.2 % W
FRIAME . LG -0.3 % BETR TS W £ -0.4 % W PR 1 e LA K
FH 0.4 % W TR VA W 5 Pt S AR R TRA BE VR . 25
R, R CNE-0.4% W5 R 7 AR R it sl AR AR R
BT, H IR BAE , MOE PR 25 -0.4 % BEIR
TAE R AT B R sh A A ZR o
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e

F2 MEEKEIRELER (n=06)
Tab 2 Results of recovery tests(n==6)

S FERERL, AR, WS, j]ﬂﬁé I_lllﬁl :Fﬂ]j]ﬂ%@ RSD,
mg mg mg %, % %
SRR 0.3254 03520 0.6730 98.7 98.2 1.4
0.350 5 03520 0.694 0 97.6
0.338 8 03520 0.6940 1009
03291 0.3520 0.6720 97.4
03353 0.3520 0.678 0 97.4
0.341 1 0.3520 0.684 0 97.4
FT 0.528 1 0.564 0 1.068 0 95.7 97.8 1.1
0.568 7 0.5640 1.1210 97.9
0.549 8 0.5640 1.108 0 99.0
0.534 0 0.5640 1.088 0 98.2
0.544 0 0.564 0 1.096 0 979
0.553 4 0.5640 1.1050 97.8
T 02425 0.2560 0.4870 95.5 96.4 1.3
0.2612 0.2560 0.506 0 95.6
02525 0.256 0 0.496 0 95.1
0.2452 0.256 0  0.496 0 98.0
0.2499 0.2560 0.501 0 98.1
0.2542 0.2560 0.501 0 96.4
it % 0.401 2 0.4100 0.808 0 99.2 98.2 1.4
04321 04100 0.8320 975
04177 04100 0.8130 96.4
0.405 6 04100 0.8150 99.8
04133 04100 0.8110 97.0
04204 04100 08260 989 Q
TR 0.259 9 1.0
0.280 0

98.0

02706
m 5470 98.7
a@g 02880 05570 1004
Y\ 02880 05540 978

*3 HMAEENELER(n=3,mgg)
Tab 3 Results of content determination of samples

02880 0.5430 98.0
0.288 0 @N 993

(n=3,mg/g)
Elin2 A BT T fitR % HHR®
160401 0.325 0.511 0.246 0.384 0.267
160402 0318 0.506 0.211 0.394 0.279
160403 0.304 0.554 0.204 0.361 0.232
P 0.316 0.524 0.220 0.380 0.259

P-4 55 5 0.220 mg/g, 7F 5 2015 4 S H [ 24
MY (—350) MU E BRI o Ry B e b 4 ol A i 5 UB’JV\]TF?
L ASTRIRIG N TSR T M R A R A
W, HL 5 PP AR 4376 [A]— i 4508 mT [a) Bsp i o
LR BT AT IR T R e HE
AT, AT F 345 1808 ok 4R IR T T
B ZEFNH R 8 1 [ B
52 3Lk
[1] TEERZHULTE By 2x T A 3fan 25 Sadiofe 1 25 3R 7 41 A
% 2 HF[S].1998:119-119.
[2] PEBE, T, EBE, 5. ka5 20 BAE A A o
FEHEE[)].25 AT 52,2015, 38(1) : 98—104.
[31 BREHEE, BRE). S 1 i or KL 25 FRAE FIF ok J
TR 3530 B KA, 2003,24(6) :39-44.
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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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