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th tile components were separated and caracterized from nitrite cured pork after heat treatment.
€s e
€ were 14 aldehydes, 6 ketones, 11 sulfur compounds and 5furanes.20 of these compounds have
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tey; Nowledge not previously been identified from pork products. The concentration of the charac-
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)\ Ots were isolated from headspace above heated meat or by concentration of vacuumdestillates,
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S, 8 aldehydes, 2 ketones and 2 furans considered of importance as flavor compounds. The

ass spectrometry. All the identified components were isolated from fresh as well as cured

In different concentrations.
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€ard to sulfur compounds were the most volatile, like hydrogensulfide and methyl mercaptan,

St
auy . 3 - = : . .
tign dant in vapors from fresh meat, while the less volatile disulfides were in higest concentra-
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lq » c“’“Qms inconstants de porc nitrit sale ont eté separés et caractérisés aprés traitment thermique.
es o
Since 205 Components étaient des aldehydes, 6 cetons, 11 composés sulfurés et 2 furans. A notre connai-
Qiraqe de ces components ne sont pas avant identifiés dé produits de porc. La concentration des produits
: ri o
¥ a]dehy;SéS fit comparée % leur valeur de seuil d'odeur, et il faut soiligner que 10 composés sulfurés,
h‘ents - €8, 2 cetons et 2 furons aient une grande importance pour l'impression aromatique, Les compo-
J“Qs progl.ls(‘lés du volume d'air au-dessus du porc termique traité et 2 1'aide des déstillats de vacuum,
Bay SDSC:MIS sont separés par gazchromatographie et caracterisés par temps de réfraction et aussi
r“ais . TOmetri en masse. Tous les components identifiés sont isolés tant de porc frais et de porc salé,
Q Uantités differents.
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d‘wQSEnté » Nposés sulfurés les plus inconstants, comme hydrogensulfid et methyl mercaptan etaients
"‘Su!\fids S en la plus haute concentration dans des vapeurs de porc frais tandis que les moins inconstants
‘FQMESGH[EH les trés haute concentration sur le porc saléLes courte chafnes de carbonyles (C:—(I%) etait
qp & €s €n la plus haute concentration sur porc salé tandis que les plus longue chafnes (sur C:‘) avaient
Aute .
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61 fluchtige Komponente waren entscheidet und charakterisiert im Nitrit gepokelt Schweinefleisch s “;1_:‘
mebehandlung. Aus diese waren 14 Aldehude, 6 Ketonen, 2 Furane und 11 Schwefel verbindungen. 20 \’Cﬂe]ﬂ‘
ser Komponenten sind, uns bekannt, nicht fruher im Schweineerzeugnisse identifiziert worden. &5 Konz:‘f'
trationen der charakterizierte Komponente wurde mit ihren geruch grenzwert vergleicht. 10 Sc g
nenten, 8 Aldehude, 2 Ketonen und 2 Furane schienen von bedeutung des Aromas zu werden, Die KompL
ten waren Gaschromatografisch separiert und teils durch Refraktions Zeit, teils durch MassenSPeHﬂ?ﬂ;; ‘
karakterisiert., Alle die identificierte Komponente waren von sowohl frisch als gepokeltes Fleisch i501}e ‘
worden, aber in verschidene Koncentrationen.
Betreffend die Schwefel Komponenten, waren die meist fluchtige Komponenten (Hydrogen Sulfid und M%[}L,‘
Merkaptan) anwesend in die hogste Koncentrationen uber das frische Fleisch. Die weniger fluchtig® 15;:3‘
den waren im hogstem Koncentration uber gep(}keltes Fleisch. Die kurtz Kettige Karbonylen (C, - 65).:516“)\
im hogstem Koncentration uber gepokeltes Fleisch gefunden, Karbonylen dagegen waren uber C; im P% 1
Koncentration uber frisches Fleisch gemessen. | |
ApoMaTHHE KOMIIOHEHTH COJIEHHHX IMPOAYKTOB CBUHUHH.
0.X. XeuzemaH u Bucmep-llezepceH.
OTzenenne LNA TEXHONIOTUU Mfca, KopoueBCKOH BerepunapHOii— u Bhciedl CenbcKO-
X03AHCTBEHHO! WKOJIH B [aHWUU.
Aznpec: Afdeling for kedteknologi, Den kgl. Veterinmr- og Landbohegjskole

Howitzvej 11, 2000 Kgbenhavn F, Danmark
veﬂﬁc

61 neTyum#i KOMIOHEHT pasjarajcs OT MACa CBAHWUHH, MOCOJCHHHM HITDUTOM, I nocre
06paGOTKN XapaKTepu3upOBAJICH. 3 HuX Onim 14 anpnerunoB, 6 KeTOHOB, LI cepHHX
coennHEeHuA u 5 (GypaHOB. Ha CKONBKO H&M M3BECTHO 20 M3 3TUX BEWECTB DAHBIE HE
OTOXZECTEUIACH OT IPOAYKTOB MsAca CBUHMHH. HOHIEHTPALUA XapaKTepu3upOBAHHHX

CpaBHUBANM C IIPEZENHO’ KOHIEHTpaluelt samaxa, ¥ 10 CEDHHX COEZWHEHu#, 8 aub
2 KeToHa n 2 (ypaHa CUMTANM OOJIBUMM 3HAUEHUEM apoMara. KOMIOHEHTH BHICJIAIT
06BEMa BO3LYyXa HaJ TEmnuo- 00pacOTaHHHM MSACOM WM KOHIIEHTpalLell BaKyyM—ZIuCTH]
KOMIIOHEHTH pas3jarajnch Ia30-XpoMaTorpagueil u XaparTepUsunpoBanUCh YaCTUHUHO
pedpakuum, YaCTUYHO MACC-CIEKTPOMETDUEN. BCE OTOKIECTBICHHLE KOMIIOHEHTH
BHZICJICHHHE ¥ OT CBEKErO MAca 1 OT CONEHHOT'O MACA, HO B PA3NNYHOM KONMYECTS

HacuéT CEepHHX COEeNVHEHUil caumbe JNeTyune, Kak CEPOBOLAODOA ¥ METUIIOBHI MepKanTals
BCTpEYaNuCh B Camolif GOJNbUOA KOHLEHTpANuu B Napé CBEKEI'O MAcd. Mano-neTyune
IUCYNBOUIN BCTpEYANNCh B CaMOi GONBLIOY KOHIEHTpPALUM B [ape COJEHHOTO MAcCAa.
KpaTKO-LenHHE KapOOHUIH (cy -¢C umenn camyi OOJBIYH KOHIEHTpanuw Haz CO T
MACOM, & CpeZHEe- ILEMNHHE KnpéOHMHE ( conpue Cg ) uUMeNu camyn GOJBLYI koHieHTpal
HaZ, CBEKUM MACOM.
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METHODS

the meat came from the judging central for pork research in Ringsted. Only middles

log . :
N and side) from pigs in the best tegory were used.
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€pa :
——Tation of the sample

ddles were divided transversively in 9 ribbons of same size. They. were grouped

ions of 3. The portions were cured in 2 brine with 20 % NaCl and different

; f KNO. and MNalNO,: 1 % KNO, with o.l % NaNO,, 2/3 and of that.. The curing
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1n . Place by time the cured meat was 3
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ekl >amples 16th The samples (L1 Kg

%4 TEMP

described by von Sydow et al. (1970)

hw*h concentrate the volatile compounds o

© e 3 . 1 1

- > head gspace of the sample bottle: The head g
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S pressed through a U-shaped tube cooled

3 e = \ 8 N
~1Quid nitrogen to —IQUOC. This low tempe- A N A . N y O
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Vs LS resulting in the volatile compounds
s De1d back hen the wanted amounts of head ig. ; :
SDag g L (S : i i of ple during the heating

(500 ml) are led through the cold trap and cooling period.

to Oc in o0il bath, hereby there will happen a momentanious injection of

Q

in the gaschromatograph.

a further concentration was necessarye. Here two
the most volatile compounds and steamdistilla-

meat
e
20

vacuumdi

le compounds. To the vacuumdistillation 1.5 kg cutted

kg water. [The distillation took place by 7 mm Hg and (&
O

the meat slurry at O

stant stirring after initial deg The wh

composed in glas-teflon (Sovirel). The ation temperature was 0-2°C,

hg) Volatj in a cold trap by liquid nitrogen. Additio-
S Cona b
“tentre lation of several concentrates.
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To the steamdistillation there was also used 1.5 .5 kg wate

N . - L& AR g m=
The sample was cooked in autoclave by 1lho it 56 then steéd

distilled until 200 ml was collected. This

stillate was extracted three times with
200 ml distilled diethyl ether. The extrs

wos dried over anhydrous sodium sulpl

and concentrated to about 2 ml by careful with reflux column.

Gas chromatography

(FID)

The equipment consisted of a Perkin- h flame ionization detector

and a Meloy flame photometric detector (F

For s@nalyzing the sulphuric compounds a glass colovsn was used (3
with chromosorb 103 80/100 mesh. The temperature was programmed
3 o} ; [P ot o i 5 oz 2k Loled i &
dient of 4 C/min. after initial isothermal periods of 2 min. The

S CO

When using the FID the samples were analyzed on open tubular glas column (20 m x Ued

ID) of the WCOT type coated

vith Ucon 280 The temperature was here prngramﬁed

o Ot s s 2 SOk Mg ¥ Y
20-190°C with a gradient of 2 C/min after i

21 periods of 4 min., The

carrier gas flow was 2 ml N,/min.
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, . e , o v PO : ..o 50 ¥
The calibrating of FDP with the different sulphuric compounds were made by taking 17

s with a gas tight syringe from a gas volume (250 ml) containins 2 known amoun?
mic

3 . d
of the concerned chemical compound. The absolute quantitative amoun® of the coﬂpoun

in every

s in

e gas chromatographical top was determined by reference compound

e
of the tops were uced

n
approximately the same amount as in the samples.

of the samples amounts.

1 in a2 combined gas spectrometer (Verial

Mat+ Z11) with parallel detection in gas p%rwﬂntnﬁr?ﬁh and m
-"at 511) g E: e ietection 1 gas n Hi ODETaD! 1

co.lums were used
mesh -DMCS 80/100 mes]
Z

and with
26

in the ion source.

identifie

l-butano
~hexanol
_—nexano.l ‘:eptn.
1l-octanol n-octanal

n-nonanail

n-decanal
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jon times for the mass spectrometric identified compounds were examined on

ANaTon s
¥tical pure compounds from Merck and Fluka.
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o Presence of NH, was shown by leading M, through meat slurry and from this through

SN u~ %, 5 3 - : 4 7
=C1 After evaporation, the whole residue showed positive Nessler reaktion.
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Solatile fatty acids were determined by stean distillation (Heclvarson, 1972).

8
S Tatty, ;
Nog ty acids were hereby identified: acetic zcid, butyric acid, isobutyric acid, hexa-
C acig s o o § x : . o 5 2 "
@Cld, heptanoic acid, octanoic acid, nonanolc acid and decanoic acid.
“eng
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Not ic evaluation on some of the chromatographic eluates were made. It showed that
o

Spe Single compound, but the simultaneous presence of several compounds give the
Yecify
ific flavor of the product.

Al
le ¢ g e : i
he identified components were isolated from fresh as well as cured meat but in

dip
g
erent concentrations.
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Dory f the compounds determined during our investigations are not earlier found 1in
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m 1 S e ; d g = : e o
thy o1 eat, but, however, identified as compounds in pork liver (Mussinan and walradt,l1974),
“Cke == > s
s n meat (Wilson and Katz, 1972) and beef (Persson and von SZydow, L0720 BN
< 18 i
1le 4 s 3 -
5 °r investipations made by Kami (1969) and Swain (1972) some compounds, we could not
2ing ; 9005 / > >ompC 2
y 8re
Methaa
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dS. In addition to the identification of the volatile compounds there were made quan-
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sho tive determinations. Concerning the sulfuric compounds (table 2.) the investigations
wed

Th

deserited. The difference are probably due to the dif

ferent concentration

e methyl mercaptan and hydrogen sulfide,are present in fresh meat in the highest amount
QUrhlount_Of the two compounds decrease with increasing quantity of nitrite and increas%ng
h]fri Period. Ethyl methyl sulfide and ethylene sulfide have nearly the samé concentration
hlfuljh and cured meat. The subsequent sulfuric compounds showed to be in highest amount

Y cured meat with high concentration of nitrite. The content is decreasing, when the

o .
Tin :
€ Period and/or the nitrite concentration are decreased.

met;;?pokmd e A};) @7 ea ARE Brg e W51 Cotpola 2;1136\5,/\,
hydrogemercaptan L32 40O 400 400 I30 160 I73 1044 TELOPNGES0 SR
Sty mn sulfide 993 960 960 965 848 860 876 g48 850 900 0.47
oty en‘?thyl sulfide I6 16 16 16 16 15 16 T4 4 14
iOphee sulfide 8 BB 550 Bl SR Bl 00 O e 0 S
diethylne 1.2 3.35 1, i B S 12 12 12 12 12
qimethYISg}f‘ide TR e SRR ) e U e 12 O B el 10 II
netyy [ rtte 0000 i T 780 740 1949 1950 I747 2016 2000 1962 7.6
Sthyy thiophene ot 0 B CaLaGAE R 48,2, & Dee g At SCSERREO)
Uetyyy thyl disulfide 1.2 I.2 eURat R s gt LB ShE B R
i’5*dim disulfide e @i 19, Lo et BT s3I Lo 5.8
Plthioigﬁgl—l,z,u— PR e P SR MR 0 8 U A R LR
Table 2: Sulfuric compounds and the absolute concentrations in head space. (ppb,v/v)
A: Addition of I% KNO and I% NaNO
B: Addition of 0.66% KNO, and 0.66% NaNO;
C: Addition of 0.33% KNOx and 0.33% NaNO
Wy %) The number indicate the day from the beginning of the curing period.
Sn

a

meul Metal column was used for gas chromatographical separation of the sulfuric compounds

16eq4 Wercaptan disappeared, while greater amounts of 3,5—dimethyl—1,Z,A-trithiolane and
m : :

(1972 ethyl-1,2,4,5-tetrathiolan were appearing. Both compounds are descreibed by Swain

)
a N 1 : i
8 flavour compounds in cured pork.The above mentioned results indicate the two com-
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pounds, in any case partly, come from chemical reactions in the column. The fat content'
was in all the experiments held constant on 26%. Fat dissolves some sulfides and diSulfy
des and are hereby lowering the vapor pressure. The amounts of aldehydes increase with i
creasing fat% because these chemical compounds among other things can be synthesised £
fatty acids.By comparing the carbonyle content in fresh meat with cured meat, the tendeﬁ”
cy indicate, that short chain carbonyles until and including pentanal, were in higheSJC 00
centrations over cured meat and medium chain carbonyles over fresh meat. This tendency >
intensivated during the curing and was highest by full nitrite dose.These results are cmf&
y acl
whi

sistent with the theory about nitrités restrictive influence on the oxidation of fatt
Longer chained aldehydes and ketones come mainly from the degradation of fatty acids
the short chaned carbonyles also come from degradation of proteins.

Fully satisfieng results about all the quantitative facts are not yet obtained.
Unsaturated carbonyles have not been detected.

2
Odor threshold data available in litterature have been compared with the actual coﬂcentr,rl
; : 2 . ; el ! i b3
tions of the volatiles in head space. By this comparing it is possible to predict some® ,

s
about the importance of the single compound to the flavour. Methyl mercaptan, hydrogen
fide and dimethyl disulfide are present in amounts much higher than the odor thresh01d5’ o

but all the other detected sulfuric compounds have probably also a consequence for the 1e
X : 0
vour. In the group of non-sulfuric compounds only few of the detected compounds seems #ﬁﬁ
of importance to the flavour, and it is aldehydes up to heptanal and the ketones Z,E’bu‘

dion and 2,3-pentandion.
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