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Microwave Digestion Coupled with Dual-Wavelength Dual-Indicator Catalytic Kinetic Spectrophotometry for
Determination of Chromium in Food
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Abstract: Trace chromium (V1) catalyzes the oxidation of crystallized violet and methyl green by potassium chlorate in dilute
H.SO: solution, which will cause the discoloring of the solution. A dual-wavelength and dual-indicator catalytic kinetic
spectrophotometric method to quantify the concentration of chromium (VI) was proposed by determining the difference of
absorbance (AA) of the reaction solution with and without trace chromium (VI) as catalyst. The results showed that limit of
detection of the proposed method was 0.003 mg/L and that the recovery for chromium (VI) was between 98.3% and 102.0% with
arelative standard deviation of less than 2.7%. The linear range was 0.045—0.200 ug/mL. Our results demonstrate that this method
is simple, convenient and applicable in practice.
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Table 1 Microwave digestion conditions
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Fig.1 Absorption spectra of reaction solutions with and without Cr(VI)
as catalyst
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Fig.4 Effect of methyl green concentration on AA
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Table 2 Results of Cr (VI) determination of in food samples
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Fig.5 Effect of crystallized violet concentration on AA

216 VR
OO f R AT SRS, ETOCAAE T, fE/ER
AN, B 70°C, BEHE KRBT E, A N A
FRAMHEAL S Y AR 2R s N3 BESS R, LAk S R FE 40K
TARMEAL B N L, BT AA Bl SN JE IR T v i
Ko MR L] 100°CHE, 4k & W55 AT AA $
KB KA, ARSI 100°C.
207 SR TR
N BE A 100°C I, 58 SO IR TEIRHAR 3R A A T
M. S50, ROV ITEL Y 4.5min B AA {Ei K H
Fasg, WK 6 Jrox. WA SRk F s N ) 4.5min .
10
0.8 e
< 06 P
< 0.4+
0.2

0.0 1 1 1 1 J
1 2 3 4 5 6

SN ] /min
E6 RIIEXAA KW
Fig.6 Effect of reaction time on AA

218 JLAF BT ) R

¥ 1.2 157735, A8 25mL ¥ h 347 2.0mL Cr(VI)i,
AXFIRZENF 5%, FAIE TRV A: Naty KT,
Cl. 17, SO". NO:". Ac #500; Ba2*, Ph2t, Cr3+
S4100; Mn2t2450; Zn?*t, Co2*. AI**, Mo®*4 10,

219 LR MRV R HE PR

TR AL, WASES (B IR FE A 5 R R
AA B RIFIIECR, ekl 0.045~0.200 pg/mL,
LEPEMIA U FE N AA = 1.9635C(Cr)+ 0.0097, H15¢R %
r=0.9983, ;B4 0.003ug/mL.

AL W], AERRIRA T, B (VL) X SR AL
B, SRR SONA R HEAAER], SRt sk
ST RGP RS RIMEAS) 77 2 6 I 58 JRE B (117
o IR TG AN 2 Bt HIREE R, VAR AR
RIGRE G HERTERE . P HT AR, I 4 R pRade HLAER o
BRI S5 R, RS PR S ASRA  FE E

% R
[11  XELRH. 2-(3,5- 5 -2- MEmE AR 50)-5- — ZZ LMY 43 )66 VI sz et

RS BRI []. Jei i =, 2009, 26(4): 912-914.

[21 e, ALK, FREAR, S BRUBERE - A SRR RS2 E 0
PR [I]. R4, 2001, 22(8): 72-74.

[81  REA, TS, S, S AR - o SO 5 o AT 11
TEA[). /3 Hrfka#, 2003, 31(11): 1312-1316.

[41  Gk/NHE, TREh, Mt R, A £ B R AR P R AT A e T B N e
[3]. &rdhR2, 2003, 24(2): 115-118.

[B]1 il B, B dh, I, A5 Bk R AR - AN A 2 R R
TN S RO/ TP R AR [9]. £ S RL S, 2008, 29(8): 547-549.

[6]  XU¥. B ERE ke s [J]. FREE (2%, 2005, 24(6): 741-743.

[ Wokiz, RAR, 250, % ARM SRS T 0B E Bk sy
W5E ). 7Bk, 1997, 25(6): 738.

[8]  ZEZBH, BUEE, ZRN0ih, . ICP-MS YA £ &k h R AT R A 1
WFFE[I]. P E IR, 2003, 34(6): 43-44

[0  BeMys, SRHate, S, S B OMRORIE R HER A S VI
B R NAFATL]. BRI b2 50, 2002, 38(8): 15-17.

[10]  E#, 34K, ARk, & s &80 0]. &Rk, 2006, 27
(12): 681-683.

[11] Bk, 87, XM 55 R FIVEIE ) 0GR E DAV K b
Cr(VI) IR FE[]. 6424347, 2004, 24(5): 25-27.

[12]  REpE, W, TR4E s, A5 SO AL 23 0 6 BE VA g K A v
FEHFE[I]. K IR RS, 2010, 26(4): 53-56.

[13]  FZHIC, BtTs, MRILss. e LOARAR VR I PG o FE 20 s 31
Be/KFEH ) Cr(TT) & Cr(VI)[J]. 43 Hrsk8 =, 1997, 16(6): 15-17.

[14] 2505, 2403, TR OR 298I - 20 66 BEE I E oS RTE A ). 47
Hrik2#, 2000, 28(8): 989-992.

[15]  #RR, HESCHE, BRVEAR. B (VI)- IRREN - Z 35 R A e BRI
KRS (VD[] 16425047, 2007, 27(2): 76-78.

[16]  BARUL, SEURIVE. N,N- IR - 0 20 — R ORI S A AR U Y
MR S6 6B VR I 2 4% VI[I]. 43 HT 4k 2%, 2003, 31(1): 87-91.

[17] SRR, AR RI e K IR AR [I]. b AR R G 44, 2006,
16(4): 444-445,

[18] MOHAMED A A, MUBARAK A T, MARSTANI Z M H, etal. A novel
kinetic determination of dissolved chromium species in natural and
industrial waste water[J]. Talanta, 2006, 70(2): 460-467.



