Some Basic Considerations on the Identification and
Determination of Phenolic Compounds in Smoked Beefs
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For the discrimination between smoked beef and non smoked beef, identification
and method of the determination of the phenolic compounds were examined.

The volatile components in smoked beef were collected by steam distillation under
phosphoric acid acidity. The phenolic compounds in volatile components were
obtained according to scheme in Fig.1. The phenolic compounds were separated by
GC method, and were identified by GC MS method and in comparison with standard
compounds. Phenolic compounds such as phenol, cresol isomers, ethyl phenol isomers,
guaiacol, methyl guaiacol, ethyl guaiacol, dimethoxy phenol were identified in
volatiles of smoked beef.

Some methods for the determination of these compounds were evaluated in terms
of the sensitivity and the practical applicability. UV method by 0.01 N NaOH solution,
and colorimetric methods of the colored derivatives formed by reaction with phenols
and p nitro aniline, 4 aminoantipyrine, 3 methyl 2 benzothiazolinonehydrazone HCI
(M.B.T.H.) as color reagents were discussed. Among these methods, it seemed that 4
aminoantipyrine method (CHCIs extraction method) and M.B.T.H method were
useful for the collective determination of phenols in smoked beef.
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Fig.2

Rt (min.)
Gas chromatogram of phenolic
compounds fractionated from imported
smoked beef (lightly type)
(1) phenol, (2), (3) Cresol isomers,
(4) Guaiacol, (5),(6) Ethylphenol
isomers, (7) Methyl guaiacol,
(8) Ethyl guaiacol, (9) Dimethoxy
phenol, (10) Pentyl phenol (tentative)
Column  silicon OV 101 (5 , 4mmx
2m glass column), Column temp.
100 240 ,5 /min. prograrmming.
Injection temp. 280

Fig.2 4
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Fig.3 Gas chromatogram of phenolic
compounds fractionated from imported
smoked beef
GC conditions and peak components are
the same as cited in Fig.2
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Fig.5 UV absorption spectram of phenol in 0.01N
Fig4 Gas chromatogram of phenolic NaOH solution (5ppm)

compounds fractionated from imported

smoked beef (heavily type)

GC conditions and peak components are

the same as cited in Fig.2 Fig.5

Table 1 Data for UV absorption spectra of
9 phenols in 0.01N NaOH solution
(Concentration 5ppm)

Phenols Amax ASW* AW Relat.
(nm) Intens.

Phenol 235 0.46 0.46 100 %
( CeHs;OH)
0—Cresol 236 0.37 0.37 80.4
( C¢H,OHCH; )
m- Cresol 237 0.36 0.36 78.3
( ” )
p- Cresol 237 0.36 0.36 78.3
( ” )
0—"Ethylphenol 238 0.32 0.31 67.4
(CeH4OHCH,CH; )
p- Ethyphenol 236 0.36 0.35 76.1
( ” )
0~ Methoxyphenol 239 0.31 0.30 65.2
( CeH,OHOCH; )
o— Ethoxyphenol 239 0.27 0.26 56.5
( CeH;OHOCH, CH3)
2,3— Xylenol 239 0.28 0.26 56.5
(CeHzOH(CH3)2)

* AW : Absorbance/ Weight at 4max
** A" /W . Absorbance of phenols at 4max of phenol
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0.01N NaOH
1) Diazotization

p— Nitroaniline soin. 100 ml

NaNO In. 1ml
235nm 290nm | v 8Tz SOIm. A
Diazonium salts(B solution)

OH

Table 1 A ‘
2) Coupling reaction

Phenols or sample solution( 5 ppm)
!
Add 7.5 ml of A soln.
235nm 235nm  239nm |
Add 3ml of B soln.
i
Dilute to 20~25ml with H; O
|

Measure the absorbance at 475nm against

235nm

reagent blank

®
o;N@ N.CI + ©OH
— O.N —@—I\H\I@ OH

Fig.6  Scheme for preparation of colored
derivatives by phenols with diazotized

2ppm

p nitroaniline.

Reagent
1) NaxCOsz solution 5.3 ag.solution (Asolu

tion)
2) INHC1
3) p Nitroaniline solution p Nitroaniline 0.1380 g

disolved into IN HCI 31ml, and dilute to 200ml
with H20
4) 5 NaNO: solution

- 500
520nm A max

Fig.6 Table 2

A max
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Table2 Data for absorption spectra of azo dyes
formed by diazo coupling reaction. Sample solution

with p nitroaniline and phenols \
Phosphate buffer 10ml

|

. NH,;OH solution 1 ml ~10.
Phenols Amax | x oy | oy | Relat 1 (pH 9.8 ~10.2)
(nm) Intens. 1
Phenol 475 0.283 0.283 100 % ) ) ) )
(CeHs OH) 0.5%, 4— aminoantipyrine solution 1 ml
0~ Cresol 496 0.270 0.246 86.9 ‘
( CgH4OHCH; )
;n— Cresol ) 510 0.250 | 0240 | 848 0.25 %, Pot.ferricyanate solution 2.5 ml
p—~Cresol 520 0.047 | 0.044 | 155 |
( ” \/ . .
0—Ethylphenol 500 | 0223 | 0.200 | T0.7 Standing for 10min.
( CyH4OHCH, CHy ) |
p— Lithylphenol 520 0.044 | 0029 | 102
( " ) Extraction with 5ml CHCls
o—Methoxyphenol 510 0.217 0.171 60.4
( CsH,OHOCH; ) |
o~ Ethoxyphenol 506 0.162 | 0140 | 495 . .
( Ca Hy OHOCH, CHy) Standing for 4 min.
2,3~ Xylenol 512 0.128 | 0.102 | 36.0 |
(CaHa OH(CHy )2 ) . .
Filtration
* A /W' Absorbance/ Weight at Amax
** A" /W  Absorbance of phenols at 4max of phenol I
CHCI; layer
Measure the absorbance at 460 nm against
reagent blank.
CeHe
. 1
N
OH HgC'll\l/ \§=O + CsHs OH
H,C- C C - NH.
Cs He
|
N
K:Fe(CN s PN
in_alkali HC-N ¢=0
H3 C B C C - N :® -
S5ppm
Fig.7 Scheme for preparation of colored derivatives
4 by phenols with 4 aminoantipyrine
4
4
Fig.7 490 510nm
450 460nm
4

Table 3 Table



Table3 Data for absorption spectra of color
derivatives formed by reaction with 4
aminoantipyrine and phenols (directry
method,Concentration 50ppm)

. Amax swx | ooy x| Relat.
Phenols Cnm ) ASW A Intens .
Phenol 509 0.103 0.103 100 %
(CeH:OH)
0— Cresol 507 0.064 | 0.064 62.1
( CsH4OHCH3)
m— Cresol*** — — — —
{ ”
p— Cresol**** - — — —
( ”
o- Ethylphenol 502 | 0057 | 0.055 | 534

(CyHyOHCH, CH3)
p— Ethylpenol**** - — — —
( " )
0—Methoxyphenol 488 0.080 0.073 70.9
(Csl1,OHOCH;)

o—Ethoxyphenol 490 0.058 0.052 50.5
(CsHyOHOCH, CH3)

2.3— Xylenol 502 0.044 0.040 38.8
(CeH3OH(CHa)2)

* A -W: Absorbance” Weight at Amax

®%x A’ W+ Absorbance of phenols at Amax of phenol

**% N measurement
*x*¥% p_ cubgtituted phenols were not reacted by this

procedure.
3 2
Fig.8
Table4 Data for absorption spectra of color

derivatives formed by reaction with 4 Fig.8

aminoantipyrine and phenols (CHCIs

extraction method, Concentration 50ppm) Table 5

X A max Sw x| A opes! Relat.
phenols (nm ) AW AR Intens.

Phenol 452 |-0.311 | 0311 {100 % 500 560nm
(CsHsOH)
0— Cresol 450 0.246 0.246 79.1
(CsHy,OHCHy)
m- Cresol “* - - - -
« - )
p— Cresolt*** — — — -
( ” )
o— Ethyphenol 452 0.158 0.158 50.8
(Cs H,OHCH,CHy )
p- Bthyphenol ¥*** — - - -
( ” ) 1
o- Methoxyphenol 460 0.318 0.304 97.7
(Cs H,OHOCH; ) 1
o- Ethoxyphenol 460 0.235 0.228 73.3
(Ce H:OHOCH,CHy )
2.3=Xylenol 455 0.109 | 0.108 | 34.7
(CsHsOH(CHa )z )

*A/W:. Absorbance/Weight at 4max

** A' /W . Absorbance of phenols at 4max of phenal

*** No measurement

**k% [ substituted phenols were not reacted by this pro-
cedure.

0.5
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2 ml of phenols or sample solution{2~5 ppm)

!

Add 2 ml of M.B.T.H solution

|

after 5 min.

|

Add 2 ml of B solution
|
after 5 min.
!
Add 4 ml of Buffer solution

l

M easure the absorbance at 520 nm against

| |

CH, | (NH. )4 Ce (S0
l in dil. H. SO«

reagent blank

g
I
= C=N-NH
N ’

@

CH, CH,

Fig.8 Scheme for preparation of colored derivatives

by oxidative coupling reaction with M.B.T.H

and phenols
Reagents
1) 0.05 ag. solution of 3 Methyl 2
benzothiazolinonhydrazone HCI (M. B. T. H)
2) 0.2 Ceric ammonium sulfate in 0.4

solution (B solution)

H2S0q4

3) Buffer solution Dissolve in 4.8g of NaOH, 2¢g
of EDTA (disodium salt), 8.0g of HsBOs in
500ml of H20. Using this stock solution,
make a working solution by mixing an

appropriate volume with an equal volume of

ethanol.

ppm
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Table5 Data for absorption spectra of color
derivatives formed by reaction with 3
methyl 2 benzothiazolinonehydrazone
HCI and phenols (Concentration 10ppm)

Phenol Amax | 4 e | pr e Relat

(nm) Intens.

Phenol 520 0.584 | 0.584 | 100 %
(CeHsOH)
0- Cresol 511 0.418 | 0.408 | 69.9
(CeH,OHCHy )
m— Crego¥** 510 — — 88.5
( " )
p—Cresol 560 0.196 | 0.156 | 26.7
( " )
0— [thyiphenol 512 0.271 0.268 45.9
(CsHsOHCH, CHj)
p— Ethylphenol 550 0.226 0.186 31.8
( " )
o—Methoxyphenol | 512 0.427 | 0.413 70.7
(CeH,OHOCH; )
0— Ethoxyphenol 510 0.390 | 0.375 | 34.9
(CsHaOHOCH, CHy)
23— Xylenol 506 0.212 | 0.204 34.9
(CeHzOH(CHy)y)
* AW Absorbance/Weight at dmax

** A'/W ! Absorbance of phenols at dmax of phenol
*** This values were taken from refference 7)

10ppm
10ppm 20 200ml
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