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Quantitative Determination of 16 Elements in Zhenzhu Mingmu Eye Drops
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(1. College of Pharmacy, Hubei University of Chinese Medicine, Wuhan 430065, China;
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[ Abstract ] Objective; To investigate the effects of pharmaceutical technology and the quality of raw
material on trace elements contents in Zhenzhu Mingmu eye drops, and provide information for the quality control
and quality safety of this preparation. Method; The contents of Pb, Cd, As, Hg, Cu, Mg, Al, K, Ca, Cr, Mn
Zn, Sr, Pd, Ba, W in 102 batches of Zhenzhu Mingmu eye drops from 7 manufacturers were determined by
inductively coupled plasma mass spectrometry ( ICP-MS) method. Result: Various elements showed good linear
relationship (r >0.999) , and the recovery rate was within 78. 6% -97. 6% , RSD within 2. 5% -9. 5% , indicating
the quantitative method was accurate and reliable. Conclusion: The results showed that the contents of As and Hg
in some samples exceeded the recommended limits; the content of trace elements in products of few enterprises were
quite different among the samples from other manufacturers, and the obvious fluctuation was even existed for the
products from the same manufacturer.
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F1 ICP-MS JUE 16 T EFERERIE (n=6)
Table 1 Method validation results of quantitative analysis of 16 metal elements with ICP-MS method(n =6)
.y v - A
W% e 7 . Lt i e /*ifﬁﬁ

A% Y =29 701X +30 258 0.999 6 2.0 86. 4 9.0 0. 000 01
i@ Y =4 330X -226 0.999 8 1.5 82.0 8.5 0. 000 02
i Y =2497X -468 0.999 9 0.1 86.7 5.4 0.008 40
xK Y=5061X+277 0.999 9 1.9 78.6 9.5 0. 000 02
4l Y =4 574X + 14 503 0.999 9 3.5 91.9 4.5 0.000 18
3 Y =2 081X -35 069 0.999 9 2.3 95.6 2.5 0.001 60
L] Y =18 508X +83 780 1.000 0 4.1 93.0 4.5 0.000 17
i Y =21 153X + 997 217 1.000 0 1.5 87.5 6.2 0.000 61
[ Y =772X +42 900 0.999 5 3.9 97.6 8.9 0. 040 57
&% Y =18 664X +31 184 1.000 0 5.1 93.6 6.1 0. 000 05
A Y =37 158X - 14 614 0.999 3 2.9 93.1 2.9 0. 000 01
22 Y =3 798X -36 681 1.000 0 2.3 91.7 4.3 0. 000 70
4 Y =49 830X - 63 100 0.999 8 4.3 88.2 4.3 0. 000 002
A Y =7 480X +502 1.000 0 0.1 91.9 8.1 0. 000 004
i Y=6450X +2 050 0.999 9 3.0 93.0 5.6 0. 000 05
1y Y =12 194X +1 417 1.000 0 0.7 92.8 8.7 0.000 002

(R 0.25 mg-L7") , 4% i 58 OT 3 X BRI WL 7 1 MR R,

(FREEWRPE 1.0 mg- L") (86 47 VB 45 B B0 4o
LN IR (R T 5.0 mg- L") | R0 Z A M
W (R 0. 05 mg-L™") 4% 1 mL, % 2.5 3 F J7
A B S W, IR DU E o 16 Fh T 3R [l R )
AL T8.6% ~97.6% ,RSD 7£2.5% ~9.5% ,

%2 FAMXBHEHMETENE

2.9 FERIELTR TMBIR(E) RS HKE
7Y 102 AL 2R W] H G IR G T R I E A
R 23,81, KA XD K GCEERBCRM
R 0 55 A P T A i o e, G A SR K R
B H M AR B R 1 gomL
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Table 2 Contents of metal elements in pears powders from different manufacturers pg-L
"% B ki fi x* il 3 ; ap 5 % i i g sl il i
A(BER)ZH) 0.75 0.53 0.12 0.43 3.67 226.1 20.51 39.81 369 000 4.42 1964 29.95 1856.05 1.07 319.34 0.13
B(EEH) 1.60 0.29 0.23 0.38 3.68 52.7717.38 36.62 375300 0.71 1218 9.13 907.91 0.52 215.33 0.02
C(EEH) 0.41 0.24 0.10 0.35 2.11 79.5660.92 34.79 355200 0.47 1093 2.28 891.63 0.49 188.45 0.03
D(EEk#) 0.80 0.36 0.19 0.45 3.69 68.8 54.62 42.53 366700 0.39 1237 5.22 883.51 0.51 167.39 0.03
E(E2E%H) 1.01 0.27 0.35 0.40 2.46 49.0661.89 48.74 372400 0.15 1191 3.28 844.12 0.51 181.82 0.02
F(E2ERtEH) 1.09 0.44 0.09 0.52 4.85 63.7743.55 36.93 352500 0.61 1301 19.26 906.14 0.64 192.61 0.32
G(EE¥) 1.01 0.41 0.16 0.48 2.86 75.5 45.11 32.14 369000 0.50 1156 9.21 913.50 0.62 251.68 0.02
®3 FAEMXEHKBEBRGHETENE
Table 3 Contents of metal elements in Zhenzhu Mingmu eye drops from different manufacturers pg L -!
% kit i i R it B i ap
A 9.2 ~47.5 0.5~1.8 0~0.01 0~15.3 3.7~18.9 61.6 ~308.2  223.3 ~887.1 330.1 ~1 540
B 13.1~15.1 0.5~0.6 0~2.54 4~122.6 9.3~16.1 161.9 ~298.1 317.4 ~872.2  639.6 ~1 252
C 9~62.2 0.4~2.1 0~82.46 4.1~19.8 10.5 ~16.9 223 ~419.5  673.9 ~907 652.9 ~2 742
D 8.5~54.6 0.4~2.1 0~0.01 2.6 ~457.9 7~19.9 93 ~765.1 127.2 ~755.8 1986 ~2 363
E 7.5~24.4 0.4~1.5 0~0.02 3.9~44.1 8.4 ~57.9 102.8 ~2 166 165.6 ~944.3  483.4 ~3 027
F 7.3~110 0.4~1.1 0~0.01 2.4~93.5 7~48.3  295.3 ~1 235 127.2 ~851.7 888 ~3 116
G 3.1~26.8 0.4~0.9 0~0.01 14.1 ~3 062 5.6~95.9 60.7 ~410.8 89 ~988.8  350.4 ~1 380
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% 5 % i B i Gl l il
A 1017 ~49 990 22.5 ~305.2 3.7~173 6.4 ~83.7 1.3 ~123.7 0.1~0.3 6.9 ~71.4 0.2~1.2
B 2322 ~4662 29.6~34.1 14.9 ~31.6 10.8 ~51.6 5.5~15.7 0.1~0.2 25 ~43.2 0.1~0.3
C 2965 ~8398 21.2~98.5 10.5 ~41.1 27 ~83.4 4.8~16.4 1~0.3 10.5 ~32.7 0.2~1.3
D 2227 ~6 985 22 ~82.3 4.8 ~25.9 24.6 ~127.4 2.5~16.4 0.1~0.3 11.7 ~2 222 0.1~0.6
E 2 823 ~9 638 21 ~62.9 9.7 ~45.4 27.8 ~125.1 4.9 ~27.5 0~0.2 10.9 ~3 861 0~1.3
F 2400 ~7 513 19.1~47.3 4.8~17.7 24.5 ~74.5 2.5~13.7 0~0.3 11.2 ~2 928 0.2~0.6
G 1747 ~8 196 19.2 ~48.9 5~24.5 9.4 ~67.7 1.8 ~18.7 0~0.2 8.1 ~4012 0~0.6
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Fig.1 Content range of metal elements in Zhenzhu Mingmu eye drops from different manufacture
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110 pg L™ BT R TR HAE0.4 ~2.1 pg-L7',
G 2 5 5 5 HUOAE 0 ~ 82,46 pg- L' ROCE i i
SYBUAE 0 ~3 062 g+ L™ 4 I0 2 R 4§76 3.7 ~
95.9 wg-L™' BB H IR AT bR o % 5
B LWL ~20,1 H3~5%. HRT,+ 255
FRMEESBAAECERABREM, 2R
2015 4F B ¢ Hh [ 24 L) DU 4 300 38 0 e 2 3 5 5 b
R A R K A 10 35 (29 0.5 mL) 3t
B, 102 LB Bk WY E IR ORE S P T R R OR

JUER & B AR T R be v 5 A A S AR v L
B, A 40 #HEOR & = & T FDA 25 8 5 DI REPE & dh b
HEFRE (W & B,D,E,F,GS5 AT %) 8 ok & it
TR P I [ St R B2 b R R EE (B K G iR
B0 9 (BT C R4 i & B T FDA 24 4
S5O PR A AR MERR B, R B A5 5 WHO 25 HoAlb
[ B 2H 2 B 4 XA SC AR HE 22 4 BRBE 2R, WLk 4.
PR 25 Bk ] IR Y8075 68 oh e g IR e AT 4 1l 2

R B

®4 HRIFERMAAMPHHRIRGHIESRABREHME !

Table 4 Provision of heavy metal residue in Chinese herbal medicines or Chinese patent drugs of the major country and organnization in the

world
by 84 Gk i i *K Hd

WHO #fE e KA/ ug-d ™' 214 60 128 43 -
CE 25992015 4ERR (SR /pg-d ! 12 3 6 2 150
FE FDA 258 5 vk & S AR vl / pg-g ™! 1 0.3 0.02 0.026 -
AR R O 2 b v g g 20 - 5 0.5 -
s R M AR g d ! 179 3500 1500 36 -

MR IE R TE R B o B o B AR,
BICENMUE M B @, T H25 T BHLEH R
SRR 2 B BOR R P AS Y
TR, T MRS R B TR A AT 34.6% ~
37.5% i BB B LSS R S 4 R AT Rk
ZERTLB . TR A RAEE B2 B R A B
GRS T2HRE, AR K ER PSS &k
226.10 mg-kg o ALK IR (B JZ) BRI E
ZE RS SCIRIE Y A B R B P A B B
) 5 W R TR

Tkt T 2 1 AEAE X T 15 Bk W I R 14 2 B0
FBA —E I o 8 EA 4 5 A5 0 3 1 4 5
AN BT RE , 0 B B KA B A A
DRI E Y UNE 3 E WL TR A R P
B T A ) 5%, 4R 7 JEUR A R b B 23 7 AR
AR L BE R 22 Tl A 0 ), BE 4 R 22 LY
(9 2445 P, X0 I B 5 G AR N 3 K a
ALK EF AR RE SR i T AT K R
HAEP R ARSI A BT E . B AR 6T %
BILE, 2 H5IRMESN — R ¥ F % 48 W5 3
TR 2 A AR, SR 5 90 0 B (0 2% | Bz 19 1 % 41
GULAS  JErR W s e R s i . A WFSE
W B2 BRI A I00REE (9 B 7 P T R 5 R ek 3 R
MG B IARSE D IR P S N 6.4 ~

127. 4 pg L1 & Aol RE A o 1 29 76— 2 S LN
W Bh , B rh 23 I ) o R T 2 A RO R IR
HIX,

M3 R AT, RIS T AN e
BRI PSR & (K D,G) T &K A REf
S S B MBS T 6 F AL RE b . SCHRR I R
HE R T B R AR 5 4, 4 ik T e s B R
HRPE A BRI ARART R A B R —
)R T BN P T AT o R AR
() e T 2, ELAT 308 A A AR, A B R AT
B, AFRE A 8 mg-d ', b B 51 4G b
102 HEAE S P AR & 1 RV A . B R A
T8 R BB i 3, A IR — T 57 i B h R — il
FF R E R 2 . PR A 2 M S EGEAZ
SRR RS, T E S AR R 60
mg-d " R S TR 2R R R
2 i BR OE 2 B B R A B L PR (A
)k A A HL AT 7 P 4R B R T2 bR v GB2721-
1996 1 JL i T £ £k b 90 BB BR o S B (LA Ba
H) <15 mg-kg " HEK T HE L AT, TKE
RESL LS W B g K, WK E R B R e
SE o BT LA AT R, 32 4 g 1k P 2 i HR ) R
i TC 2 B 2 A R R . TR RE A A B R
FFREIILG ; Rl (K ALE) (#1570 5 & 15 R
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