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i E BN ANRSCREREORGBELS . TR RARTFREREINTNRECRET R A9 E6E, 22 RT
FORE M E A A5 AR 090, KR T BRG] R AR A 409 -8, S A8 T E I s ik ey TA A R A ik E . &R
B AFELE BN TR TLE N (4 45 45 B R A A 0~10,0~20,0~1.5.0~10.0~1.0 ug/L, 47 .43 4 0~1.8 mg/L)
LMEE R RIF(r=0.996 9) 545 45 4 AR AR ISR S %) 4 0.065.0.007.,0.011,0.004.,0.010,0.108 ,0.004 pg/L ;4% 55 X 3
#RSDIY R KT 2.5% (n=6); T LRI RSD 3 R KT 7.5% (n=06) ; T34 mAF w2 88.6% ~109.5% Z [d] ,RSD 3 R K T
6.7% (n=6). 48T EH &b TA L& & F 3 A6 2015 (P B 2532 ) (w930 ) R H AL E) R 2H 1 R AT F 69 A8 KA .
it AR RBEEHEED EREAHTE, TATUHRS SIKRE PR 4 4405 R ATHLEGSENT; RET R4
FE 0 AB BLA IR = S IR R F M LB AF

KR R ECIE; LR RT AR B B R TRk KR TR0k T & AR

Establishment and Application of Content Determination Method for 7 Elements in Gelatin Hollow Capsule
WANG Faying, WU Chaqing (Lishui Institute for Food and Drug & Quality and Technical Inspection, Zhejiang
Lishui 323000, China)

ABSTRACT OBIJECTIVE: To provide reference for improving the quality of Gelatin hollow capsule. METHODS: Atomic fluo-
rescence spectrometry was used to determine the contents of Hg, As in Gelatin hollow capsule; graphite furnace atomic absorption
spectrometry was used to determine the contents of Cr, Pb, Cd; flame atomic absorption spectrometry was used to determine the
contents of Cu, Zn; and the contents of 7 elements in 48 batches of commercially available Gelatin hollow capsule were deter-
mined. RESULTS: Each element showed good linear relationship in each mass concentration range (Cr, Pb, Cd, As and Hg were
respectively 0-10, 0-20, 0-1.5, 0-10, 0-1.0 ug/L; Cu and Zn were 0-1.8 mg/L) (#=0.996 9). The detection limits of Cr, Pb, Cd,
Cu, Zn, Hg and As were 0.065, 0.007, 0.011, 0.004, 0.010, 0.108, 0.004 pg/L, respectively. RSDs of precision tests were no
more than 2.5% (n=6) ; RSDs of reproducibility tests were no more than 7.5% (n=6) ; average recoveries ranged in
88.6%-109.5% (RSD<6.7% , n=6). The contents of 7 elements in the 48 batches of samples were in line with the relevant provi-
sions in Chinese Pharmacopoeia (2015 edition, part 4) and pharmacopoeia or standards in other countries or organizations. CON-
CLUSIONS: The method shows high sensitivity, high precision with accurate and reliable results, and can be used for the content
determination of Cr, Pb, Cd, Cu, Zn, Hg and As in Gelatin hollow capsule. The 48 batches of Gelatin hollow capsule from differ-
ent manufacturers have good quality.

KEYWORDS Gelatin hollow capsule; Element; Atomic fluorescence spectrometry; Graphite furnace atomic absorption spectrom-

etry; Flame atomic absorption spectrometry; Commercially available samples
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TAT 7 1o D i s o JE ) 22 2 R A K, S AEA
B o R D 2 0 v O 5 8% S R B B O
JUERBEATINE , I 00 T 45 14 48 HE WY 52 2 0 i 3 o it 1
DU T o3 AT , R W 25 O e e i i 9 B e 4R IS %

1 #7
1.1 =8

3500AA Jit F-M i 436 1 (36 18] Themofisher 23
Al ) 3 AFS-230E J5i ¥ 2 G EETH (AL B B A | 5
XS104 FL R i AR 28\ ) s MARS TRl 1 il {X
(ZEE CEM AT,
1.2 #H5ikFH

% (5 : GBW08614-11082) 4% (#1t5- : GBW08619-
12075) 4% (L5 : GBW08612-13082) 4l (#t 5 : GBW
08615-12105) B (Fit 5 : GBW08618-13082) . fit (It 5 -
GBWO08618-13082) A it i 4 W T v [= 1  F 27 F 5%
B , ot e B 2 0 1 000 pg/mL; 5K bk ¥ R (HHE 5 -
GSB04-1729-2004) W4 T [¥ 5 A7 (0.4 & B2 v M L o3 A
W rcy, BT EE O 1000 pg/mLs A R L3RR . &0
R EEAL AN m R R BRIR BRER (BEIR R A BEIR
TR NG R R e YA R C A R E
GIMTEl s KA IR IS Al K o 12 ZE ARk AR 7 1Y 48 AL
2 O BE WA TR K T 25 i T 0
2 FiEEHR
2.1 THMITEEENENMNEEE

BANAR NS SOk 8- 1 2] B
2.1.1 % VBT RS EIE  CRAA SRR Tok
DUE % VB R T o R 430 357.9.,283.3.,228.8
nm, KT HL AR 7.5.9 .5 mA , Sl FEEE Y4 0.5 nm, 4%
SRR, TR EE 430 105,100,120 C, K AL
JE 43504 1 200,800,800 °C, Bt LI EE 4351 A 2 500,
13001 250 °C, ¥k i 43512k 2 7002 500,2 500 C,
B BRI LR AR B 29 R — A Bk 2 pL (B8 AT
B,
2.1.2 M VREEERAMIE SR S R WOSOR T
i R R RN 2 324.8 .213.9 nm, AT HEL T SY
A 7.5 mA B TR 0.5 nm, FRBER YA 7 nm,
R 0.9 L/min, 255 % J1349°4 0.25 MPa.
2.1.3 M SR RAME SRR 260 B R
fiff SRt KT A Ak 55,25 mA, 1 R 4 ik
290,280 V, AL [ 244 10 s, JEFAL A% 55 40k 8
10 mm , 23 8 244 400 mL/min, 5l B 444 900
mL/min,
2.2 tRERRREIE

39K %% i USSR B2 R 1000 png/mL (5% (4
B AR BRI ORI BRITREAMEE I, S ST R R
SRR, BT A5 i B s v B L3R 1

EZED; 2017 45 28 5 28 1

K1 THTERIIERRRERE

Tab 1 Concentration of series of standard solutions of

7 elements

. RIVRHE R s
TE

0 1 2 3 4 5
B gL 0 20 40 60 8.0 100
B gl 0 20 40 100 200
i pglL 0 02 04 08 15
B, pg/L 0 20 40 6.0 80 100
K, gl 0 02 04 06 08 10
i, mg/L 0 06 08 12 16 18
b mg/L 0 02 04 06 10

2.3 HRBAENEE
2.3.1 FEMBYIEGE  REEREBGR 3ME (415 1)05 g,
B R VUG LR RE N, IR 8 mL 2R 4 7% (Il
JCRMEANN) RS, #8151 -
5 min FHi % 120 °C, {44% 3 min; 5 min FHE & 150 °C, {#
5 10 min; 10 min FHE % 180 °C, {545 25 min. & 5E
J& %
2.32 TR AEIE 2.3 17N IH AR, T
5% R R TR IR i T 55 78 2 25 mL il RS 3 m A
10% Wik -4 A 2R C IR 2.5 mL, 5% Eh IR IA W E 45 , 1
A7, RS,
2.3.3 ORFEMEWAEIE  BC2.3.17 3N IR,
5% Eh PR VA W VA i 55 7 2 25 mL B, N 20 % B IR
VSR 5 mL 5% &5 R A0 0.5 mL, 41N 5% £8 R SR M A T
FELEAINR 5% R RIS e 2 F25T, G
2.3.4 8% BT VR VEE VHIFE SV A BU2.3.17 0
USRS, BT R Z R IMPGEER 2 1 mL, K
%, 1 2% GH IRV W R T 55 75 22 25 mL P, 4%,
RfS .
235 FWHBEWMHIS  BRAIAE SN, #2317 ~
“2.3. 47T Jr il A OU R A FIA W
2.4 WANRFEMETEEEE

B2.27 BT ZR 50 BRI GE T, ARV s o 7 (i
(W SEIEAE B ) , LA 0 2R o VR S i AR A (x)
e W AE R AR AR () EA Tk TR H o B OC R 25 IR TR
HESLHERE 11 IR, LA 34525 1 i g {0 9 i 26 Fi X 1 PR
MITCER P aE ik BT A U R AR R . 4525, %00
FR A PR Y REAR - il 2 o ok . TR R ek
T FB TG PR 45 R 1 L 2 2.
25 BEEEIXR

e 3RE (' 1) 343, #52.3.27 ~“2.3. 47Tl R 5
D VST, F RN, 7 TR TR S E 6 IR o S5 % VBT
B AR BE BRI E B A RSD 43 B 1.2% (1.8%
2.5% .1.2% 1.1% .0.6% .2.5% (n="6) , LWL AHG B E
47
2.6 EEMHRE
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F2 EEFFRE LM EMENR
Tab 2 Regression equation, linear range and detec-

tion limit

by Wit Baiail r HUBL, pg/L
i =037 781+0.023 9 0~10 pg/L 09992 0065
i =0.012 96x+0.012 7 0~20 pg/L 0999 1 0.007
i =0.248 49x+0.010 5 0~15 pglL 0999 5 0011
i =0.194 14x-0.000 5 0~18 mg/L 0999 4 0.004
B =0.413 28x+0.006 1 0~18mg/L 0.9969 0.010
i =28.8551-38.224 0~10 pg/L 09990 0.108
7’ y=1558.281x-193.660 0~10 pg/L 0999 0 0004

Bk 3FEL (5 1) 18 4y, #542.3.27 ~“2.3.4” TR
Dy A5 VAT 6 0, AR L I I , DA 4% B
B BE LR R P 34 i 43 ) 2 0.458.,0.113,0.005
4.358,2.131,0.113, 0.006 mg/kg, RSD 43 %Il 4 2.5% .
3.0% .7.5% .2.8% .2.6% 1.4% .4.1% (n=6) , WA )y
HEEMN R
2.7 PRI ERR IS

K BARER SRR (905 1)0.5 g, 43 1 A A 1 I
FPRUE T (4% 0.300 0 pug 445 0.100 0 pug 7 0.015 0 pg.
1 6.000 0 png. £¥ 5.000 0 pg. i 0.080 0 pg. 7K 0.005 0
ng),4%2.3.27 ~“2.3. 47 W T il e s, A 6 IR,
AERY 7 i 5 o S5 584 BT AR VR VBE R SR
FEIISZ43 54 109.5% 104.6% .88.9% .95.1% .88.6% .
96.5% .92.3% ,RSD 2+ 1} 4.1% . 6.7% .5.2% .4.3% .
3.9% .0.4% 5.2% (n=6).
2.8 THFmiNE

HUASHERE S, 45242.3.17 ~“2.3.47 T | J5 il A fkiat
RV, A 20 A 2. R SRR L T TR OT R
T S AR S ORI R SR
0.118~1.245 mg/kg; #1A 2 ARA H, A K S 2>
0.021~0.421 mg/kg; 5G4 30 #L A 1, HAH K & =t H
0.001~0.020 mg/kg; il 4 LA, HA & &
0.080~4.761 mg/kg; FEH A K 1, 7 it K 0.050~6.096
mg/kg; AT R H % 58 0.017~0.142 mg/kg; KA 1
HEAKS H, HA AR &4 0.001~0.032 mg/kg, 7 L
%3,
3 itig

AT R OB T B AR FE DA S 1 75 e
DR TCR BRI, Irs A i T I B e
w3 RIS HRAE R FR R 25 A7, (R it i A F AL 28K
KA R AR AN EE . SRR R O
PRI oI T AR ERGEE SR, SRS R G T i —
AARER, 27 A TH R R TR PR , WO A SRR T i, 1
AL ot VS R 9 Y 5 (LR S SRR A DV B 4 R A s 4
R A E (BT & SOANBEAE . e G SR A v il
v R R PR 2 e A SR I SRR AR, AR I 5
TR TH kI AN FEE TR , YA I B A i T
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x3 BHPRZTOREFTHTEZSENEER
(mg/kg,n=2)
Tab 3 Contents results of 7 elements in 48 batches of
Gelatin hollow capsule (mg/kg,n=2)

R it fi id i L x

0462 0108 000546 4368 2126 0113 0.006
0605 0115 0.004 4.761 2030 0.004 0.014
0643 0182 0.001 1.288 2022 0.0% 0.009
0654 0277 0.003 241 1599 0.097 0.015
0725 0125 - 1390 0253 0120 0.017

Pe=1Time= U= te=T
= > = o 4

Al
=

AlB 0.547 0119 0.003 2154 0277 0.081 0.025
B 0650 0368 0.002 2178 098 0107 0.007
B 0680 0379 0.003 1.560 1186 0.081 0.012
fiC 0358 0.008 - 0378 0410 0083 0.002
10 AlC 0432 0092 - 0.269 0278 0.052 0.001
11 fC 0428 0075 - 0.166 0213 0.065 0.001
12 iC 03% 0106 - 0.254 0374 0078 0.002
13 D 0858 0254 - 0.678 1103 0.074 0.022
14 HD 0659 0421 - 0.502 1214 0.136 0.024
15 AD 0.768 0360 - 0.711 1205 0.142 0.019
16 flD 0728 0325 - 0.642 1497 0.089 0.021

17 AE 0736 0160 0.001 0.925 2086 0076 0.005
18 HE 0824 0288 0.002 1.051 3188 0100 -
19 AR 0855 0215 0.001 1.200 3560 0111 0.025
20 flE 0840 0222 0.001 1.766 3990 0.09 0.010
21 il 0.151 0.19% - 0.108 0384 0.049 0.002
W) H|F 0175 0.140 - 0.136 0501 0.047 0.003
PA AlF 0312 0094 - 0.080 0761 0.048 0.003
il 0202 0021 - 0221 0333 0.049 0.002
25 G 0282 0107 - 0.466 0402 0.009 0.003
26 HG 0275 0.09% - 0254 0509 0.101 0.002
2 AlG 0264  0.068 - 0.345 0489 0.004 0.002
2 flG 0320 0117 - 0421 0414 0104 0.003
29 H 0.867  0.035 - - 0378 0.056 0.005
30 HH 0910 - - - 0387 0.068 0.007
31 AlH 0787 - - - 0467 0.069 0.005
3 filH 0811 0028 - - 0411 0.062 0.003
33 il 0.122 0.006 - 0.619 0529 0.082 0.007
34 il 0217 0031 - 0.945 0.050  0.085 0.007
35 Al 0118 0026 - 0.853 0151 0.082 0.008
36 il 0201 0.042 - 0528 0315 0.054 0.009
37 ] 0312 0205 - 1052 0.094  0.094 0.006
38 Gl 0300 0199 - 0.998 0.078  0.097 0.006
39 Gl 0269 0200 - 1.347 0105 0.105 0.005
40 ] 0276 0150 - 1.015 0.098  0.098 0.006
41 K 0545 0388 0.001 1222 0652 0.095 0.007
LY K 0455 0262 0.002 1374 0259 0109 0.009
43 AK 0505 0373 - 1.240 0415 0.110 0.009

0553 0401 0.001 1.560 0456 0128 0.013
0680 0219  0.005 2468 50000017 0.010
0829 0353 0.018 1.901 3390 0.034 0.011
0998 0299 0.020 2521 54100 0.030 0.014
1245 0360 0.006 2919 6.09  0.055 0.032

TE: = ERRAR
Note: “~” means not detected
W T R ICR M S 52 HAb TR T, S 1
3 590 AR IRE D B HE R (A AR A5 SR E o il A foT R
R VRN 5 S IR PR AR IR 5 i 4 SR TC R A i
TIN5 S 0 1 Bl PR B ER TR R e R S5 1R, [ I )
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H T, 2015 4F it e 127 340) (U0 ) Xof B e 2 0 e 3%
HH R A% A 4 T T IR LE Y 4% <2 mg/kg,
HE RS <2 mg/kg, FEAMY MRS 250 B b B 4
Ja& W A TR O R B T . 3 24
H (USP 36) % B Jie it A1 EE 4 b e A s il i <
0.8 mg/kg, 4 J& B <50 mg/kg; H 424 )75 J7 (P 16)
X B e HPvf SRFNEE 4 S i E A T i <1.0 mg/kg,
K <0.1 mg/kg, b <50 mg/kg; & [E 245 i (BP 2012) %f
W bk RERN S O e A TR R B <30 mg/kg, B <
10 mg/kg s WA Bl TARARAEIIRLE ™ : 85 <1 mg/kg, fif
2.0 mg/kg, K <1 mg/kg, i <1 mg/kg; k% T sh ¥ i
PEA SRR TR LTS (No.853/2004/EC) Fh 4% 514
JBE 7 it P 4 Je G 2R B BE A TR E Y Y <5 mg/kg, B <
0.5 mg/kg, #% <10 mg/kg, #i <30 mg/kg, £ <50 mg/kg,
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R I T IP 16 X5 B B B B R 119 0.1 mg/kg, 5
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