— @%mme&m&“ . .
REZLZZE £30% 20224F H 558

DOI: 10.16210/j.cnki.1007-7561.2022.05.023

H, FAEE, xR BT HERMEARR COD H 3l & (XFE & fh s B b a i HI ). i & i Bk, 2022, 30(5): 252-258.
XIA M D, WEI C Q, LIU J. Application of COD automatic measuring instrument based on color recognition technology in food contact
materials[J]. Science and Technology of Cereals, Oils and Foods, 2022, 30(5): 252-258.

KT E UM AR COD H shilll e X
FE R Az LR B RY B

B4, FAE, 2 %

a—

(EEHETRERERBRAFRLR, LiF 201114)

H E: BANSERTEAE (COD) £hu kA S F REMNE T Z0hn 7k, ALEBRR
B RARA R R TR AR A TR i A A B St i 244 COD %es ik
B 3E K B AR A S B AR AR, AN RABARFS B, BFERBAT A ThaF e
COD 8 #hif 24, 12z £ A 49 COD A 3 il T 5% COD W = ERELARKRE., M
KA THRERANE ARG COD AFMEMERBTEHAEZR T EFREZARAGELT, TREAL,
BAEZRIEAF LB E®ER, FA AL, RHh0EE, NMB—FHATRERIHL KR COD
B3yl EAL, Fidid AT B B AL SAT B

XEW: R, S4EMRAFIELEET (COD); MERANEKR; AFFEEA; A I EAL
hESES: TS206.1 XEkERIRAD: A X EHES: 1007-7561(2022)05-0252-07

Application of COD Automatic Measuring Instrument Based on
Color Recognition Technology in Food Contact M aterials
XI1A Ming-de, WEI Cun-gian, L1U Jun
(Shanghai Institute of Quality Inspection and Technical Research, Shanghai, 201114, China)

Abstract: The traditional potassium permanganate consumption (COD) test method is the detection method
which has been widely used for many years. It has been applied to the detection of food contact materials
and its products because it has some advantages, such as experimental operation, simple experimental
principle and low experimental cost. But when dealing with a large number of samples, the traditional COD
test method seems to be not very well. The traditional COD test method has some big disadvantages, such as
low detection efficiency and high manpower cost investment. Therefore, some COD automatic titrators
based on potentiometric titration technology have been invented in recent years. However, this type of COD
automatic titrator is fundamentally different from the traditional COD test method in principle. The COD
automatic measuring instrument based on color recognition technology can replace manual work while
maintaining the same principle with the traditional COD test method, meeting the test requirements on
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technical indicators, realizing automation and improving the detection efficiency. This paper introduces a

kind of COD automatic measuring instrument based on color recognition technology, and improves and

optimizes the automatic titrator by experimental data.

Key words: food contact material; potassium permanganate consumption (COD); color recognition

technology; automatic titrator; automatic measuring instrument
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Fig.1 The organigram of equipment
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Tablel Comparison of thefirst result of manual titration with equipment titration

B, N Tz H Bhi e
me . JROSIN—. " e S " RSD/%
WEMRBIML S EAFEEBUmL 2559/ (mg/kg) WERB/ML S AWEEBEmML 255/ (mg/kg)

1.25 0.25 2.35 153 0.19 421 40.09
3.10 0.25 8.95 3.29 0.19 9.47 3.99
3.30 0.25 9.58 353 0.19 10.49 6.41
6.25 0.25 18.89 6.58 0.19 20.08 431
0.75 0.25 1.57 1.03 0.19 2.64 35.94
0.85 0.25 1.88 1.16 0.19 3.04 33.34
0.90 0.25 2.04 1.27 0.19 3.39 35.16
455 0.25 1351 473 0.19 14.27 3.86
5.05 0.25 15.08 5.26 0.19 15.93 3.87
3.75 0.25 11.00 4.01 0.19 12.00 6.14

I C(KMnO,)=0.009947 mol/L, S/V=6dm?1L.,
Note: C(KMnO,)=0.009947 mol/L, S/V=6 dm?/1L.
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Table2 Comparison of results of different heating to boiling times (Samples)

BES IR E AR E . 5 min TR AW A E . 10 min .

W ERBUML AR RRUmML 458 (mg/kg) WML A EAR/ML 455 (mglkg) RepiY
0.57 0.25 1.00 0.82 0.20 1.94 45.21
1.28 0.25 3.23 151 0.20 411 16.95
1.56 0.25 4.11 1.72 0.20 477 10.51
3.52 0.25 10.27 3.86 0.20 11.50 7.99
3.69 0.25 10.81 3.90 0.20 11.63 5.16
5.92 0.25 17.82 6.08 0.20 18.48 2.57
5.55 0.25 16.65 5.71 0.20 17.31 2.74
6.23 0.25 18.79 6.41 0.20 19.51 2.65
4.86 0.25 14.49 5.06 0.20 15.27 3.70
7.62 0.25 23.16 7.78 0.20 23.82 1.98

. C(KMnO,)=0.009 947 mol/L, S/V=6 dm?/1L.,
Note: C(KMnO,)=0.009 947 mol/L, S/V=6 dm?/1L.
#3 AEMAZEEHBHBEIMNE RIS (ZLERAR)
Table3 Comparison of results of different heating to boiling times (L actic acid solution)

BE S JNERE W Al . 5 min JnFhE AR . 10 min .

5% " meimml SrmERRRL ARmgke | WEREML  SRWERRML  GRmgkg
0.39 0.25 0.44 0.65 0.21 1.38 73.04
0.91 0.25 2.07 1.18 0.21 3.04 26.84
1.53 0.25 4.02 181 0.21 5.02 15.64
2.34 0.25 6.56 2.6 0.21 7.51 9.54
2.88 0.25 8.26 3.23 0.21 9.494 9.82
3.46 0.25 10.08 3.75 0.21 11.12 6.93
5.25 0.25 15.71 5.55 0.21 16.78 4.65
6.86 0.25 20.77 7.18 0.21 21.90 3.74
8.45 0.25 25.77 8.73 0.21 26.78 271
9.60 0.25 29.38 9.88 0.21 30.39 2.38

. C(KMnO,)=0.009 947 mol/L, S/V=6dm?/iL,
Note: C(KMnO,)=0.009 947 mol/L, S/V=6 dm?/1L.
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Table4 Comparison of the second result of manual titration with equipment titration (Samples)
v o . BTN
g? WEERML % aé%i{zsjn/ m 7 ap E ij]jmu sk ReDPe
FH 2 EARRUML 455/ (mg/kg) TEEB/ML 2 FEAYmL 4523/ (mglkg)
1.36 0.30 3.33 1.23 0.16 3.36 0.63
221 0.30 6.00 2.04 0.16 5.90 1.18
0.86 0.30 1.76 0.71 0.16 1.72 1.62
3.69 0.30 10.65 3.58 0.16 10.74 0.59
4.06 0.30 11.81 3.90 0.16 11.75 0.36
1.06 0.30 2.38 0.93 0.16 2.42 117
1.02 0.30 2.26 0.87 0.16 2.23 0.94
0.53 0.30 0.72 0.40 0.16 0.75 2.88
0.59 0.30 0.91 0.46 0.16 0.94 2.29
6.21 0.30 18.57 6.13 0.16 18.76 0.71
. C(KMnO,)=0.009 947 mol/L, S/V=6 dm/1L.,
Note: C(KMnO,)=0.009 947 mol/L, S/V=6 dm?/1L.
®5 ALBESREHEMNE REREI (IBRBE)
Table5 Comparison of the second result of manual titration with equipment titration (L actic acid solution)
v o S ST
2;;; WERB/mML % H%];Z?”/mL 45 1(mg/k ] 1 zs E j”*]ED & RSDI%%
il zs oA % g/kg) WEBRE/ML  SHBEEBML 4558/ (mglkg)
0.36 0.28 0.25 0.26 0.17 0.28 8.00
0.89 0.28 191 0.77 0.17 1.88 111
151 0.28 3.86 1.42 0.17 3.92 1.09
231 0.28 6.38 2.19 0.17 6.34 0.44
2.82 0.28 7.98 2.70 0.17 7.95 0.26
3.42 0.28 9.86 3.32 0.17 9.90 0.28
5.31 0.28 15.81 5.22 0.17 15.87 0.26
6.91 0.28 20.83 6.80 0.17 20.83 0.00
8.41 0.28 25.55 8.29 0.17 25.52 0.08
9.51 0.28 29.01 9.41 0.17 29.04 0.07

7. C(KMnO,)=0.009 947 mol/L, S/V=6dm?/1L.
Note: C(KMnO,)=0.009 947 mol/L, S/V=6 dm?/1L.
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