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Direct determination of calcium and iron in soft capsule health food by organic
solvent dissolution combined with inductively coupled plasma optical
emission spectrometry
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ABSTRACT: Objective To establish a method of the determination of calcium and iron in soft capsules health
food by inductively coupled plasma optical emission spectrometry (ICP-OES). Methods After the health food in
the form of soft capsules was dissolved in the mixed solution of water, nitric acid and dimethyl sulfoxide, the content
of calcium and iron in the food were directly determined by inductively coupled plasma atomic emission
spectrometry. Results The limits of detection and limits of quantitation of the calcium method were 3 mg/kg and
9 mg/kg, respectively, the recoveries of calcium were 92.2%-96.7% and the relative standard deviations (RSDs) were
3.2%-8.8%. The limits of detection and limits of quantitation of the iron method were 0.6 mg/kg and 2 mg/kg,

respectively, the recoveries of iron were within the range of 91.8%-96.7% and RSDs were within the range of
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1.8%—-11.9%. This method and GB 5009.268—2016 National food safety standards-Determination of multi-elements

in food (the second method) were simultaneously used for the actual sample detection, and the results obtained by the

2 kinds of methods were not significantly different. Conclusion In the pretreatment of the method, the traditional

methods such as microwave digestion are not used, the operation is simple, rapid and high in accuracy, and the

method can be used for detecting calcium and iron in soft capsule health food.

KEY WORDS: soft capsule health food; calcium; iron; dimethyl sulfoxide; direct test; inductively coupled plasma

optical emission spectrometry
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Table 1 Operating conditions of ICP-OES instrument

WA 25
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Fig.l Relationship between intensity and nebulizer gas flow
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5 mg/kg, EaBEH 20 mg/kg, BITEKHRA 1 mg/ke, &
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Table 2 Linear regression equations, correlation coefficients for
different elements

. P o

sy KRR CIEp WX R E
/(mg/L)

5 0~50.0 Y=40880X+2928.7 0.9999

ik 0~2.0 Y=85435.3433X-305.63349 0.9999

242 FSm R B AR E R B

(DY RITER AR [ SL 5

BEMLIEEIC 1.2 iSRS 1, FRINEY
0.2 g, WRAVERIEMEE AW E 50 mL, RAA LR
BROGR BT INFR B SR
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FFRE 6 WK, T34 [l 58 B FOAH X A v i 22 (relative

standard deviations, RSDs), ZkJCE 3 M E BIRTE
91.8%~96.7% [f1], RSDs £ 1.8%~11.9% [f1], FriS%ds il
£ 3. AR 3 I LIE I, R BN A RS A
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Table 3 Spiked recoveries of iron by tested directly (7=6)

B WK AR SEHEIER RSDs
/(mg/kg) /(mg/kg) 1% 1%

25 91.8 11.9

FEh 1 125.0 2.00 96.7 4.0
250.0 92.0 1.8

QA5 GB 5009.268—2016(45 i) e #ill & i
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1.2 715 FR R T B A (e R TR i 1 R 2,
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51| 285 mg/Ri A 297 mg/hi o T FHA Ty L IAR (45 2 143 31
271 mg/RiFl 286 mg/kL, IR EE LK 4. £S5, NEK4
MR 5 WTLUE®, WA OTEEIM R, FPF LTS
BRSO A 22 5
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Table 4 Analytical results of calcium in 2 kinds of kinds of health
products in soft capsule formulation by GB 5009.268—2016
(second method) (n=3)

b i/ (mg/kr) S {E/(mg/ k)

RSDs/%

297

Feih 1 270 285 4.8
288
312

FEdh 2 288 297 4.4

291

x5 ANBFNEREHFSREGTENR(#=3)
Table 5 Analytical results of calcium by tested directly (n=3)

b B /(mg/hr) SR/ (mg/ k) RSDs/%

300

FEdh 1 255 271 9.4
257
267

PG 2 306 286 6.8

285
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W J7 VR MERA T 5 RSDs 7E 3.2%~8.8%2 1], 16 B SE 6 )5 i
PORE B R, B R AT

* 6 AHATEREAESRIETRMIRE Y E@n=06)
Table 6 Spiked recoveries of calcium by tested directly (n=6)

B KRR AIRAE SFHEA RSDs
/(mg/L) /(mg/L) /% /%
2.5 93.6 7.2
RES 1 12.5 13.07 95.4 43
25.0 96.7 6.9
2.5 92.2 8.8
) 12.5 15.45 94.7 3.2
25.0 95.1 5.8
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