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Quantitative anmalysis of chromium in the gelatin enpty
capsules with a variety of pre- treatment methods

WEI Pan, GONG Zhi - xiang, ZHANG Yu - Xi

( PerkinElmer Instruments ( Shanghai) Co., Ltd, Shanghai 201203, China)

Abstract Objective: Comparing the characteristics of different pretreatment methods in analysis of chromium in
the gelatin enpty capsules, and looking for the special way to improve the detection efficiency. Method: Appling
four pretreatment methods to deteriorate the sample, including microwave digestion, part digestion, dry ashing and
wet digestion. Use graphite furmace atomic absorption spectrometry ( GFAAS) and flame atomic absorption spec-
trometry ( FAAS) to determine Cr content in seven batches of gelatin enpty capsules. Result: Appling part digestion
pretreatment and graphite fumace atomic absorption spectrometry can use only about half an hour to conplete the a-
nalysis of one sample, this method also use less acid solution consumption. Conclusion: Part digestion method will
enhance the rapid detection of heavwy metals ability of the Food and Drug.
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2
2 Tab 2 Temperature raising procedure of graphite furnace
2.1 0.2 g
( time of
y 2 mL 2 (emp) ( hold time) ( internal (gas
(step) increasing
mL 1 / /min flow) / type)
! temp) /min
! ! 1 110 5 30 250 Normal
' 1 mL ' 2 130 15 30 250 Normal
20 mL 3 3 1000 10 20 250 Normal
, , 4 2500 0 6 0 Normal
2 5 2550 1 5 250 Normal
1
Tab 1 Digestion program for gelatin empty capsule 2.2
0.1¢ 50 mL :
( time of increasing ( holding time) O 5 ml—: SDB 50 - 24 ’
( power) ;
temp) /min /min 120 10 15 min :
600W 5 10 : 0. 1% Triton X - 100(
1000w 10 15 ) 50 rrL, 3 ,
0 0 15
: 4
3 Cr
Tab 3 Instrument Parameters of graphite furnace atomic absorption spectrometry
( program) ( microwave digestion GFAAS) ( part digestion GFAAYS)
( wavelength) /nm 357. 87 357.87
(slit) /nm 0.7 0.7
( lamp current) /mA 10 10
( signal type) AA - BG AA - BG
( signal calculation) ( peak area) ( peak area)
( integration time) /s 6 6
( standard concentration) /ug L1 2,4,6,8 2.5,5,7.5
( matrix modifier) 0.3% Mg(NO3)2,5 pL 0.3% Mg(NO3) 2,5 pL
( sample volume) /p L 20 16
( dilution volume) /uL 10 16
4 Cr
Tab 4 Temperature raising procedure of graphite furnace in part digestion method
(step) ( temp) / ( time increasing temp) /min ( hold time) /min ( internal flow) / ( gas type)
1 110 5 30 250 Normal
2 130 15 30 250 Normal
3 500 15 15 50 Normal
4 1000 10 20 250 Normal
5 2500 0 6 0 Normal

6 2550 1 5 250 Normal
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2.3 29 2.4
, , 700 45 min Cr
: : 3 mL (X) (Y) :

2 mL, 180 , ,
, 3
Y =0.02066 X +0. 00146 r=0. 999802
Y =0.01182X r=0.999304
Y =0.10425X +0. 00110 r=0. 999598

10 mL, 5

5 Cr
Tab 5 Instrument parameters of flame
atomic absorption spectrometry

0.042ug- L', 0.0066 ng-

( programe) ( instrument parameters) !
Cr (0.0002% )
( wWavelength) /nm 357. 87
( slit/nm) 0.7 3
( lamp current) /mA 10 3 1 y
( signal type) AA ,
( delay time) /s 3 7
read time) /s 3
< : Cr , 6
( flame) Csz - Air 7
C,H, (‘acetylene flux) /L- min-1 4
)
Air (air flux) /L- min-1 5
2,4,
( sample volume) /p L 20
( standard concentration) /mg- L -1 0.25,0.5,12 61 7
-4
6 Cr ( x10 " Po)
Tab 6 Different pretreatment methods for the determination results of the Cr content in the capsule shell
( microwave digestion ( part digestion ( dry ashing ( wet digestion ( inductive coupling
( series)
GFAAS) GFAAS) FAAS) GFAAS) plasma emission spectrograph)
1 0.371 £0. 011 0.366 +£0. 012 0.377 £0. 016 0. 380 £ 0. 019 0. 365 £ 0. 010
2 4.675 £0. 021 4.513 £0. 13 4. 655 £0.013 4. 645 £ 0. 058 4.715 £0. 13
3 0.822 +0.018 0. 869 £ 0. 042 0. 824 +0. 006 0. 830 £ 0. 008 0.841 +0. 024
4 17.02 £ 0. 28 17.4 +0. 41 17. 14 = 0. 077 17.26 £ 0. 23 17.01 0. 42
5 0. 554 £ 0. 006 0. 583 £0. 025 0. 543 £0.011 0. 547 £0. 034 0.526 £0.017
6 2.645 +0. 053 2.538 +0. 094 2.668 +0. 028 2.679 £0. 078 2.634 £0. 011
7 2.729 £0. 019 2.716 £0. 022 2.708 £0. 063 2.781 £0. 43 2.705 £0. 074
4 7

Cr
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Tab 7 The comparison of different pretreatments methods

( pretreatment) ( part digestion ( dry ashing) ( microwave digestion) ( wet digestion)
( weighing time) ( wame)
( digestion time) 20 - 30 min 60 - 90 min 60 min( digestion) 60 - 90 min
60 - 120 min ( remove the
remaining acid)
( constant volume time) ( same)
(vessel) ( plastic pipe) ( crucible)
( polytetra ( polytetra - (polytetra -
- fluoroethylene beaker) fluoroethylene beaker) fluoroethylene beaker)
( plastic pipe) ( plastic pipe) ( plastic pipe)
(acid) 0.5 mLHN03; 0.01 mL 2 mL HF 2 mL HF;3 mL HNO3; 2 mL
Triton X - 100;2 mL HNO,; 2 ML HNO4 HF;1 mL HCIO,
( detection time) 3 min 3s 3 min 3 min
( advantage) (using ( follow the
( minimize the analy- FAAS) pharmacopoeia require ments) ( more testing options)

sis of test time)
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