Examination on the Analytical Methods
of Smoked Beefs (2)

Some Considerations on the Quantitative
Analysis of Phenolic Compounds in Smoked Beefs

Soei SATO and Masazumi SHIRAI
Tokyo Customs Laboratory
5-5-30 Konan Minato-ku Tokyo 108 Japan

For the discrimination between smoked beefs and non smoked beefs analytical
methods of the phenolic compounds were examined. Phenol cresol isomers and
guaiacol which had been identified as main phenolic compounds in smoked beefs
were used as standard phenolic compounds in this experiment.

These phenolic compounds added to fresh beefs (500 ppm per 100 g of fresh
beef) were distilled with 500 ml of distillation volume by steam distillation under
phosphoric acid acidity. Quantitative analysis of these phenolic compounds were
evaluated in terms of the sensitivity, interference from other components and
practical applicability. Colorimetric methods of the colored derivatives formed by
reaction with phenols and 4-aminoantipyrine or 3-methyl-2-benzothiazolinon
hydrazone-HCI (MBTH) as color reagents were discussed. The relations between
the concentrations of phenols and the absorbances of their colored derivatives
formed by 4-aminoantipyrine method were shown to be rectilinear in the range of
the concentrations from 20 to 80 ppm. On the other hand in the case of the color
reaction with MBTH method the relations were shown to be rectilinear in the
range of the concentrations from 2 to 8 ppm.

These methods were applied to the quantitative analysis of the phenol contents
in practical smoked beefs.

It was seemed that 4-aminoantipyrine-CHCIs extraction method was more
convenient for the determination of the phenol contents in smoked beefs than
MBTH method in terms of the practical applicability.
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Table 1 Data for the regression lines of some
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Fig.5
4-Aminoantipyrine-CHCl, extraction
Com- method 0.37
pound Regression Coeff. of | Range of
equation correlation conc.
Phenol |Y=0.0065X-0.0005| R=0.9989 | 20- 80ppm ¢ ® o ® °
0-cresol |Y=0.0041X-0.0003! R=0.9885| 20- 80ppm
Guaiacol | Y=0.0045X+0.0074{ R=0.9972| 20-100ppm
MBTH method 9
Com- Regression | Coeft. of Range of E 0.2 ¢
pound equation correlation conc. 5
Phenol |Y=0.0164X+0.0121| R=0.9946|2-10ppm 2 ) o —FC °
0-cresol | Y=0.0174X-0.029 { R=1.000 |2-10ppm o—_ ° ® .
: Y=0.0148X+ -
Guaiacol 0.0026 R=0.9998| 2-10ppm
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Fig.3 Calibration curves for the colored derivatives
of phenols with 4-aminoantipyrine
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Fig.5 Calibration curves for the colored derivatives
of phenols with MBTH method
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Ground meat 100 g

Distillation under Phosphoric acid acidity (5 ml)

P
10 ml

J

01%MBTHsoln 1.0ml

J shaking

Standing for 10 min.

J

0.2% ceric ammonium sulfate 1.0 ml

I shaking

Standing for 10 min.

|

Buffer solution 2.0 ml

‘ shaking

Standing for 15 min.

|

Measure the absorbance at 520 nm
against reagent blank

M B T H method
(modified)

/ 500 ml distilate \

100 ml
|

Phosphate buffer 10 ml

|

NH, OH 1.0 ml

* shaking

0.5% 4-aminoantipyrine soln 1.0 ml

4

0.25% pot. ferricianate soln 2.5 ml

4 shaking
Standing for 10 min.

l

Extraction with CHCl; 5 ml

J

Standing for 4 min.

|

Filtration

4

CHCIl; layer

1

Measure the absorbance at 460 nm
against reagent blank

4-A.A.P method

Fig.6 The scheme for the determination of total phenols

in practical smoked beef
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Table 2 Analytical results of total phenols
in practical smoked beefs(1)
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500ml 2 5mi
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Table 3 Analytical results of total phenols
in practical smoked beefs(2)

Total phenols

Total phenols
Samples
4-A.A.P-CHCI, method MBTH method
Sample A 0.28 mg % 0.42 mg %
Sample B 0.14 mg % 0.32mg %
Sample C trace 0.1 mg%

Samples
4-A AP-CHCL, method | , ( MBTH
Sample D 0.5 mg% 0.91 mg %
Sample E 0.83 mg % 1.4 mg%
*M B T H standard addition method
L MBTH method

Sample A

Absorbance

Sample B

450 500 550
Wave length (nm)

Fig.7 Visible spectra of the colored derivatives of
phenolic compounds obtained from

imported samples
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30 661 722(1984)
" (1963)

13 29(1977)
24 59(1983)
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