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Effect of Heating Treatment on the Cooking Loss and
Heavy Metal Residues of Porcine Variety Viscera

Cheul-Young Yang
Dept. of Food Technology, Seoul Health Junior College, Sungnam 461-250, Korea

Abstract

This experiment was carried out to investigate the heating loss and the heavy metal residues such as cop-

per, zinc, manganese, cadmium and lead in porcine visceras by inductively coupled argon plasma spec-

trometer (ICP), and to probe changes when porcine visceras were boiling in water treatment(BWT), heat-

ing in autoclave treatment (HAT) and heating in oil treatment (HOT), The range of heating loss on porcine
viscera were BWT(23.11~34.53%). HAT(18.48~28.00%) and HOT(14.20~25.22%)and the heart tissue
were higher and liver were lower than those of the other tissues. The total value of heavy metal residues in

large intestine, small intestine, heart, kidney, liver and stomach tissue were 11.298+5.302 ppm, 27.825+8.
177 ppm, 16.756%6.334 ppm, 21.107+6.057 ppm, 25.369+10.164 ppm and 12.611+5.513 ppm, respectively.
Heavy metal residues in porcine visceras tended to decrease according to heating methods and the variety
viscera, and the chang of total heavy metal residues on BWT, HAT and HOT were 4.16~32.57%, 12.01~
28.09% and 9.60~25.76%, respectively. The decrease of lead element of mean value were 21.76% and cop-

per, zinc, manganese and cadmium element were 18.00~18.16%. The change of heavy metal residues were

not significant in the porcine visceras(P>0.05),
three heating method (P <0.05).

and the these were significantly correlated among the
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Fig. 1. Flow sheet of expermental design on porcine viscera tissues.
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Table 1. Operating condition of inductively
coupled argon plasma spectrometer(ICP) for heavy
metal on porcine variety viscera

Jallell-Ash  800(Jallell-Ash Div-
ison, Fisher Scientific Company)
Cu, Zn, Mn, Cd, Pb

Instrument
model
Heavy metal
element
Argon gas 0.4 LPM
Argon gas 15 LPM

Plasma source
Lamp current

Radio frequency 1.2 KW

Sample flow 0.5 LPM

Atomizing 2,000°C
temperature
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Table 2. Comparsion of heating loss among three heating methods on porcine variety viscera

Tissue Treatment Raw Welght( ) Weight after heated(g)  Heating loss(%)

BWT 20,100 15.192 24.41
Large intestine HAT 20.050 16.004 20.17
HOT 20.613 16.924 17.89

M+S. D 20.254+0.239 16.040+0.709 20.82+1.51
BWT 20.042 14.092 30.02
Small intestine HAT 20.061 14.030 30.00
HOT 20.102 16.012 20.34

M+£S. D 20 068 +0 022 14.690+0.881 26.78+4.30
BWT 20.750 11.413 44.99
Heart HAT 20.188 14.737 27.00
HOT 20.114 14.482 28.00

MxS. D 20.340+0.262 13.544 £1.420 33.00x7.66
BWT 20.130 15.902 21.00
Liver HAT 20.147 17.729 12.01
HOT 20.135 19.128 5.00

M#+S. D 20.137+0.006 17.586+1.123 33.67+5.55
BWT 20.166 14.733 26.94
Kidney HAT 20.183 14.881 26.26
HOT 20.156 14.713 27.04

M+S. D 20.168 +£0.009 14.775+0.070 26.74+£0.32
BWT 20,167 14.923 26.00
Stomach HAT 20.188 15.942 24.00
HOT 20.099 16.079 20.00

M+S. D 15.448+0.419 23.33£2.22

20.151£0.035

BWT : Boiling in water treatment, HAT : Heating in autoclave treatment
HOT : Heating in oil treatment, M+S. D : Mean+standard deviation
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Table 3. Detection value of heavy metal residues in raw flesh of porcine visceras(ppm)

Element

) Cu Zn

Tissue

Large intestine 1.430£0.714  8.717+4.344

Small intestine 1.068+0.560 25.682+7.389

Heart 3.114+0.150 13.081+6.012

Kidney 4.310+1.280 14.999+4.389

Liver 11.540+£5.175 10.175+3.985
10.568 +7.117

Stomach 1 422+0.240

Mn Cd Pb Total

0.958+£0.187 0.0060.003 0.187+0.054 11.298+ 5.302
0.868+0.217 0.006x0.002 0.201%0.011 27.825% 8.179
0.345£0.085 0.009%+0.004 0.207£0.083 16.756+ 6.334
1.478+0.267 0.126+0.011 0.294=0.110 21.207+ 6.057
3.215£0.847 0.050+0.020 0.389+0.137 25.369%10.164
0.428+0.126  0.018+0.007 0.175+0.023 12.611+ 5.513

All value are mean of determination standard deviation(M +S. D)
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Table 4. Heavy metal content in porcine visceras by boiling in water treatment (ppm)

Element Cu 7n Mn Ccd Pb Total

Tissue
Large intestine 1.22940.153 8.596+4.514 0.834%0.298 0.005+£0.002 0.165+0.077 10.829+5.044
Small intestine 0.907£0.445 22.639+8.223 0.729x£0.191 0.005x0.001 0.174%0.010 24.454+9.315
Heart 2.491£0.557 10.038x5.004 0.207%£0.017 0.007£0.003 0.184+0.057 12.927+5.638
Kidney 3.409£1.115 9.415%£5.671 1.152+0.165 0.095+0.018 0.229£0.076 14.300+7.045
Liver 9.462+4.653 9.126+4.965 2.843+0.813 0.041+0.021 0.338+0.190 21.810%10.642

1.139+0.447 9.278+4.758 0.377+0.126 0.016:£0.008 0.154:+0.051 10.964+5.392

Stomach

Sample treatment boiled in water 98 +2°C, 50min

All values are mean of determination+standard deviation(M+S. D)
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Table 5. Heavy metal content in porcine visceras by heating in autoclaved treatment (ppm)

‘ Element Zn Mn cd Pb Total
Tissue

Large intestine 1.075+0.685 6.203+2.675 0.708+0.105 0.005£0.003 0.134%0.027 8.125+3.495
Small intestine 0.811+0.021 20.004+3.125 0.586+0.117 0.004+0.001 0.143+0.013 21.548+3.277
Heart 2.480+0.340 11.767+6.001 0.306+0.097 0.006+0.003 0.184=0.080 14.745+6.521
Kidney 3.362+1.810 11.758+4.586 1.049+0.659 0.009+0.005 0.212+0.011 16.390+6.071
Liver 9.222+3.101 9.038+3.006 2.877+1.114 0.044+0.021 0.349+0.020 21.530+7.271
Stomach 11340280 9.501+4.877 0.375+0.045 0.01240.002 0.147£0.011 11.169+5.215

Sample treatment heated in autoclave 98 +2<¢C, 50min,
All values are mean of determination +standard deviation(M xS. D)

Table 6. Heavy metal content in porcine visceras by heating in oil treatment (ppm)

Element

Cu Zn Mn Cd Pb Total

Tissue

Large intestine 1.221+0.148 7.414%+2.754 0.801+0.256 0.005%£0.002 0.159+0.049 9.600+3.209
Small intestine 0.886+0.218 17.777+5.212 0.598+0.178 0.004+£0.001 0.138%0.028 19.403+5.637
Heart 2.210+£0.557 9.806+4.145 0.262+0.029 0.007+0.004 0.155+0.071 12.440+4.806
Kidney 3.663+0.977 12.442+5.447 1.197+0.118 0.113+0.042 0.238+0.092 17.653+6.676
Liver 10.501+4.224 9.093+3.112 2.906+0.974 0.041£0.019 0.342+0.098 22.883+8.397
Stomach 1.128+0.440 8.982+2.365 0.386+0.105 0.016x0.010 0.151+0.022 10.663+2.942

Sample treatment heated in oil 98 +2%C, 50min.
All values are mean of determination +standard deviation(M +S. D)
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Table 7. Change of heavy metal residues in porcine visceras by BWT, HAT and HOT treatment (decrase per-

cent, %)

Element Cu Zn Mn Cd Pb
Treatment T -

Tissue BWT HAT HOT BWT HAT HOT BWT HAT HOT BWT HAT HOT BWT HAT HOT

Large intestine
Small intestine
Heart

Kidney

Liver

Stomach

14.06 24.83 14.66
15.08 24.07 17.08
20.01 20.39 29.04
29.91 22.00 15.02
18.02 20.09 10.01
14.01 20.47 15.07

12.41 27.81 14.95
13.02 22.11 30.81
23.27 10.05 25.04
22.07 21.61 17.05
10.31 11.18 10.04
12.21 10.10 15.01

13.03 26.10 16.06
16.02 32.12 21.11
21.74 11.45 24.06
22.06 29.03 19.07
11.58 10.47 9.62
12.11 12.39 16.08

14.08 33.34 13.09
16.67 30.55 33.33
22,23 11.28 22.23
24.61 28.58 10.32
18.00 12.00 18.00
15.56 23.34 15.57

13.21 28.35 15.35
13.44 29.21 21.35
20.78 11.45 25.13
22.11 28.10 19.19
13.12 10.52 12.09
12.29 16.00 14.00

BWT : Boiling in water treatment, HAT : Heating in autoclave treatment, HOT : Heating in oil treatment
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