B A O B &K K %
W3 Ao, BEERMERSCOWT

Y E .| — AX

/N B IE FK - I E
B PR TR

(M 5248 B 31 1

5

c B 3 3%

o
=]

¢ A

lE%] FJZJ';**
VRN A

)

Studies on the Compounds Constituting Meat Flavour

III,

On the Neutral and Acidic Volatile

Compounds in Raw Meats

Yoshitaka Kako, Kazuto TasHiMA, Fujiya HoNco, Masaaki Korma,
Hiroshi Kawaipa, Noboru KanMarsuse and Yasuchiyo MiyAucHI

(Animal Products Processing Research Laboratory)

&

BRZOLOhbhWBAERICHT IR, SLofsA%E
BT, BEAEMEBATZ20T, TOERTIRARD
BB ER, $7805, MK OENKE bR IFIETS
510, Z08E&, TORMEKES SN EHES
L UEET I Bicild, Nk, pROBLITE L0
BHBY LTAPE, ARROMBRERICZENLH
RESHEET 2 EDHEHY KBVT, FEOERIC
DWTHL Mz

—7%, BRIEE GRINE) OIRETH, 38D
BTN 5Li3I{AMONTEY, ThEERES
EPEBEESEEE DR THED, FhoR3FE#KD
BMOBANEE, BEORMERLMICETT 37
Da ) 2DRERELT pHASS. SRt EISB T &n
O, it E IR OB SERVE LA YIC KT B
bOTHAHC EHfESh 3.

Merritt 59 {3, #HgEa— R S5 dickdn
KEENTV S FERMYE L HETTHIEL THF
L, BMbABRZELDELTANMS TR Y, Tra—
w, TAFEFR, ¥ hrEOoEFEZRBLTHWS, %

il

FAEAMBEBEAGESS

The National Federation of Dairy Co-opera-

tive Associations (Zen-Raku-Ren)
TERBRAE B

Faculty of Agriculture, Ryukyu University,

e B RREE R BB
Kagoshima Prefectural Animal Experiment
Station

169

7o Burks S0 3R LSO EREMET I vic DT
HELUAEEELT, 20 VISR TvyE=TTH
~TES 0.1 ZosBMETH BT L, Tiomevk
N OIS i & hie 20 Bobsd, o
CEDIEDILAMPEFNPIRBEE S NI EDN
T3,
ZTAEL b IE—EDO R BT 25
O—EE LT, EHARORIIERKIONEZEH S
PIRTBEESIE, MAERKKSE, Tho EDREZ
X DRI T 3 DI T OWEETIE - 7.
E B A &

1. B
AFEES, B, SEO3EHEOBEREH .
WFENRSEOHS (FEHERERGEET) 2RV
7, B XUHERRTROBRERNX Y, BARE
REREERRERBRTIcBL RTINS Y F L
— 2L DL .
INSORBREEEICMET 3160, Baiks
LOMEEEHREL K, AHBTImm o7 L—
EBLUTHRREL, Mgtz

2. SWAHE

(1) 2¥ERRER S OME
BHOBIESEMMTT3iIChHzD, ThdiMo
BRI O XTI L THIET 25k & LTiEkiThh
T&dDELT, BREMBETICE S, BRI
BRI AT B R EREERB EZAL
ABERT—AVF S FCERERET TS, R



170 MEFZ - AIB—A « RMEF LU « DBER IS - LRESE - BRETR

BaxkicEBsE, BREAF I LERE®RLR (i
2HR) ABELTEHL, b7y rThENE, L

CIHEHERET A HES—RICHNSENTHEY, 4
B35 E OKEREZ A LD DREAMT 5 THEE
B, KRELICEEBOHMERE L. $1b5,
FEO LS T L 7o & EBEOADRA | kg ZHTERY
THWo LR SIARIDONEY 7 230, #
Bk 2.51 i AN, ARKDRA AL 22T
AL —2—TREEYE L. HEZ7 X3 icHliEL
TGS TEN LB RS2~V F b5 0 7
WHEIh, WMo EHT L6l oFHEIE OGN
L CHEEEME L. O, AL OMmRE,
WIS ORI DOEREH 55°C 2BIBOVIIBEIHLT
fTo7c.

DltoksicL THONHRHKD pHA2BZE LT
e Lz A, T 6.0, fiisERTE 5.8,
BHTIZ60THD, OFNEEMLIEERL .

BREEA,S Bonic MERIKE, 2&iC 2N
) vERAEMAT pH 3.0 i@ L, —8EHNT, £
nEN, EREEHRB X O, BEHEISERS DS
21T - 7.

B, LHAERERSOMEET OGS, WHK
WiHEHAOFS v 7Obh LI, 0.2%2,4-Y=tu T
=ZNE RSV V-2NEREBEBEDA-T2 AvE=n 1L
LSUIER YT v 7, S51C 2N KEBLF P D A
DA - 1-HEREREBEER 5 » oL, 0
FNICO N THE S W PEERICKRET L7ch, Mg
INZBORBOTWRTH-T, FELALOHAN
AT RKE T — v B bS5y R S 0 B SRS
KIEFAATHES NS XS iKbbl

(2) HERVERRRATRIX 53 D53 B

) ck-THREL, v VERERMALLCRBELD
400ml 2Ly, ZoFFN)EEBRIFETRER ¥
EIFV, 8 10ml ZE U THRIVEEKBEI -V 5
v FICHE L. DX 200ml @ 2N Kb+ b
) o AR EINA THISER D O IRITRE 3T

Table 1.

FrYwaEL, | WRKICKER, BERLL
THEREE L. Boni Bl 6 N ik 200 ml
AINA THIR Ut & 5 IR T8 e AR 13 gt 4
Z0T, WhiczFrz—5v 200ml ZFHNT 41
CHIFTHI L. 8050kt — 5 VB IIGEOKER
% by Y aBEREFINA CRSHR—WIE L T
K, DOTFS 7 FNTERIRDAREREMTT
T—FLDAESILEE, WK 0.5ml L1535 T
filiz. D& ICLTE S NI IRRRE Z IR
AR E LTHEESNR 7 u< b2 F 7ICEALS
i

(3) th, MRS DsTRE

iRt () ik > THILL, ) vEBREBREALL 2 K
400ml &0, CTHICHRIRKBKESF MY o L%
EERMLUCERK pH 7.0 & U Thing, (DERB:
DLW TRANITH 10 ml ADEHT 5T, HE
WEERZTY, KB 5y 7 ICHREEgE L7
SERCOWRIBITIRIRA Y ¥ &, HiLF ) Y4,
HEKGRERF P Y W Ak, CONIF T BOBO WX
H, DOWTHEA—EEFHNT, T F v —F—n-
Ryiyv2: RS 400ml T4EcbiFTHib%E
T otz HIHBED S N E R I EKERE S b
J oy amKETSMATRAR—RIKE L ThK, %
D%, BHRH 2O HIFERMA ST HERIEEE UL s
H, B 0.5ml LB ETEMBLL. CORERE
th, ERMEIERVERD TR E L TEHES X 7 v < b
73 7iEAL, L

@) H2asma=r 757 4—

HRra= 3571 &5 DREHEO TEHI
Table | C/RLcEBDTH 5.

HRE ISR O ST ICIE, REMELTIB Y F
vy a—nysvxr—1F (DEGS) By x5
(1% VEREM) Ta—5 4 v Lic60~80 2 ¥
o, sy LT W-AW EHL, 80~170°C o
BT 4°C/min ORETHIESTET - 72

th, BMEERMERS OIS, 15% Y 4 — v No.

Operating conditions of Gas-liquid-chromatography

Apparatus :
Ionization Detector
Column

: Stainless steel tube (3mm/1.5m)

Shimazu GC-2C type Gas Chromatograph equipped a Hydrogen Flame

Conditions: Carrier gas: N, 0.6 Kg/cm?, Flow rate: 50ml/min
Sensitivity : 102, Range volt: 0.8, Chart speed: 5mm/min

Detector temp,: 200°C

Injection port temp,: 150°C
(Other conditions were described in text.)
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Table 2. Compositions of volatile fatty acids found in beef, pork
and mutton (%)

Compound Retention time Beef Pork Mutton
Acetic acid 6. 6 (mim) 60. 88 41.51 49, 43
Propionic acid

} 8.2 22.05 29. 14 22.22

iso-Butyric acid
n-Butyric acid 10.0 4.71 6. 21 9. 50
iso-Valeric acid 10.7 1. 11 5. 38 1.90
* 0. 58 0.71 1. 19
n-Valeric acid 12.5 0.76 0. 64 0.77
iso-Caproic acid 14.1 0. 53 3.73 0
* 0.98 0 2.17
n-Caprylic acid 15.1 2.91 5.55 5.14
* 2.28 1. 04 3.32
n-Caprylic acid 19.9 0. 68 5.19 2.03

+ : Unidentified Compound
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Table 3. Compositions of acidic and neutral volatile compounds
found in beef, pork and mutton (%)

Compound Retention time Beef Pork Mutton
(min)
Formaldehyde 1.2 1.75 0.73 1.11
Acetaldehyde 0.78 0. 48 0. 45
* 1. 45 0.90 0.81
Dimethyl sulphide 2.1 5.58 3.59 3.13
* 8.72 8. 06 7.38
iso-Butyraldehyde 3.7 3. 00 3.59 3.31
Acetone 20. 19 22. 44 22.53
n-Butyraldehyde
T } 5.9 4.04 3.31 5.09
Methyl alcohol
Ethyl acetate 6.3 8.37 9. 05 8.84
Methyl ethyl ketone 6.7 4,24 5. 04 4. 95
iso-Valeraldehyde
+ } 7.8 4.86 4. 51 3.92
Ethyl alcohol
Methyl iso-propyl ketone 8.2 0. 66 0. 67 0.72
Diacetyl 9.2 1. 59 2.00 1.99
Diethyl ketone
+ } 10.0 0. 46 0. 44 0.42
Methy!l n-propyl ketone
* 0.74 0. 84 1. 01
Acetic acid 1.8 14.70 17.98 17.84
n-Propyl alcohol 12.1 2.09 2.27 1.87
® 0. 38 0.33 0. 38
# 2. 49 2.33 2.22
% 1.98 2.14 2.15
* 0.72 0.75 0. 84
* 1.16 1. 22 1.25
* 1. 64 1. 47 1.01
n-Butyl alcohol 16.5 2.29 0.71 0. 80
Methyl iso-amyl ketone 17.3 0. 63 0. 55 0. 68
n-Amyl acetate 18.2 0. 41 0. 21 0. 36
iso-Amyl alcohol 19.0 0.42 0.37 0. 57
* 0. 41 0. 40 0. 59
* 0. 87 1. 04 1.32
* 0.27 0.42 0. 42
* 1. 21 1. 04 0.71
* 0.17 0. 29 0. 27
* 0.10 0. 20 0,22
n-Octylaldehyde 23. 6 0. 34 0. 49 0.52
n-Hexyl alcohol 24. 6 0. 09 0.13 0.11
* 0.16 0. 26 0. 30
* 0.22 0. 34 0.37
Methyl n-amyl ketone
} 27.2 0.08 0.16 0.14
Furfural
* 0.21 0.21 0. 30
n-Octyl alcohol 32.0 0.32 0.23 0. 40
* Trace Trace Trace
* Trace Trace Trace
* Trace Trace Trace

* : Unidentified compound
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Summary

This study was carried out for the purpose of clarifying the compostition of the sub-
stances occurring the raw meat smell from beef, pork and mutton as well as the interrela-
tion between the heated meat flavour and the raw meat smell.

In order to separate the total volatiles from the meat samples, as a first step, minced
meats were suspended in water, and distilled in vacuo below 55°C. Then the effluents were
gathered into an ice-cold trap, and from those effluents the volatile fatty acid and the a-
cidic and neutral volatile fractions were separated. Furthermore, these fractions were ana-
lyzed through gas-liquid-chromatography. The results obtained were as follows :

It was in the volatile fatty acid fraction that formic, acetic and propionic acids, iso- and
n-butyric acids, iso- and n-valeric acids, iso- and n-caproic acids and n-caprylic acid were
detected and identified. Although these compounds existed in their respective quantities,
in beef acetic acid, in pork propionic acid + n-butyric acid, iso-valeric acid and iso-caproic
acid, and in mutton n-butyric acid were predominant, respectively.

In the acidic and neutral volatile fractions, almost 43 compounds were detected but only
24 compounds were identified at most, in which were contained dimethylsulphide, aldehydes,
ketones, alcohols and esters; no distinct differences in their existing quantities being found
beef, pork and mutton.

Judging from the results mentioned above, the raw meat smells were assumed to be con-
tributed heavily by the volatile fatty acids, in which the relative ratios of the amounts
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contained decided the characteristic smell peculiar to a meat, with many acidic and neutral
volatile compounds acting in background. Therefore, no existence of particular substance
was noted in any meats surveyed to characterize the individuality of the smell.

With comparisons made, on the results obtained in this study, to those of the former
workers carried out on the cooked or roasted meat, it was ascertained that the compounds
constituting the raw meat smell were composed of the volatile ones having low boiling points,
and besides, that those were also to be detected in the heated meat flavour-constituents.

Accordingly, it seems that the heated meat flavour is composed of both the volatile com-
pounds secondarily generated on heating, and the peculiar ones existed in the raw meat.



