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A Study on the Flavor Components of Meat and Meat Products L
Some Volatile Constituents of Cooked Pork
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(Text-figs. 1-6 ; Tables 1-2)
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Text-fig. 1. Apparatus used to isolate volatile substance from pork.

Wil F 7y ZICHBIh RIS, 2N-BBECPHS Tl Lch s 4 v~ 2 T, WAL
ERBEICH T, AV RYZVAIEBRBZOEIN R 7 0= 75 72FMUTHIL, Z 710
BSWICHTT, ThEhArR=v e Toa—n« N« BEES XOHEILEHOSITH T

3. HRHRAZPSST 4—

BRSAHBREHER TR /vt /7 75207, #5743 3mmX3mDRAF YL R-RF 4 — P
7 &, FEIRANL15% Tween-20 % %45 L7z 100~120 % v & 2 @ Chromosorb-W TH5bH., H5LBED
100°C, *+ ) ¥ —H2DKFEL 1. 5kg/cm? Tt L1z,

4 AVYRVYURBBOSI

1) ArR=niket 4V RZURBEFI0ml 1T, 2,4-V=bmnrz=ne 53200 2%
2N-IERRIEIESOmMIZ AT, 2 HMWH Lo h EHER S TRIEBG LT, 4 Ulihi4 o BIEm L.
Bontc2,4-Y=tu7x=re F3V/YOREWI, VEDZ voiraicidh» L, Dentt ks
Lusoz®) OFHICH>THEI v~ b 7574 — 271 o 7. WEKICIZY Y ASFNGE, EB B
K7 mesrva—RlT—F0 (75:25) ORAEBEHE L.



A LTRSS ORRRS BT SR 187

2) Taa—~nH 4 RV R AIRE 400ml A{Ef U, LiescomB B XU BakerR® D HEITHE -
T, TAA—AEDS, -V ta~xyy n~rERAELZ, rHILIS5-v=Tm Ny x—~ b O
S1L, VBEO/ wakAAEM L, Susor LU Wintsr') QFEICEEUTR—~¥—7 < [ 77
74 —=%fTiE o7,

3) HEMWE 4 VYR UAEE00m£55~65"C TREHRE LT, YROKMREIMEOR
KEABEORESERT. HAOKMIE 175~190°C O TR, #ET ve=7 LiEshs. MK
LEBDRAWIC, 10%KEMLF M) Y AEMATIE, RETIHERRGE 7 22l Y FAYT
F— MO R E C A, EBICHEMES, mp. 156~158°C, A#Shr. COmp. i, 7T=n
AV FACTH— T v E=TPHRGLTHELS 7 T2 AF 4y LT O mp. 156~158°CiIc—HT 5.
F- ORI, NrEv—EBTF (10: 1) ORABREERBACACIEEI <7774
—~ BT, E—HOF LIS (REBEHSE) =5X7.

4) BEEWE  EEEWEBRBORDOA Y Y E REBOREREICE O TR R ES00mIT,
1 %7kEE{bF b Y U AEMATTvh ) P& U, 53~63°C THRIERM LIz, 77 R T DIEIE RO
BABDOT, BEBEAMICLTE—Faiill, Y7V 22 v ENOTAFAZATNELTHTAI B
FTS T4~ R ot FEHANCIZD% VA Y F a7 L — b ESA L Celite-545 (60~80 *
va) Ao, #F HEEZ165°C, * v Y ¥ —OKH#&E 0.5kg/om® OE THA L7,

5) HEALEY 4 VY F CAEEE00m =07 5 AL, KEMEF b Y Y REREMA
THT AN Y HEE LT, BEEEMEANMR L. SET KM Hive 35T Weoker!) 075k 1T #E §L
UT, oY A AR « BIRIEEERSRT L » 0.5 N-1RRRIA L » 4 % & 7 VLB KA « 3 % HALE
“KBHEIDE b 5 v FENYGE LTRSS E7c. SRS L 7 v FICEEOMAS LU 0. N8R
5oy PRGOS U, Zh5 OO —iE%, Batzer 3 XU Doty 14t - T3 viLkEk
BOEREMATHRIE, RETIEMKD I v= b7 574 —%{TEolc, H#AI =77 71T,
ik & GC-2BA), # 7 A1Cid Smmx3m DA 7 &, FIFHICHE 3 % Carbowax-1500% #Ai L 7c
Diasolid-L (100~120% v & 2) ZHEH LIz, # 7 AEEIZ62°C, ¥ ) Y —DBEFHEF A3 15m//min,,
7k 77 213 70ml/min., 2245(30. 9!/min. OHPE Tk L7c.

KBHBLIOFFATAA-TE b YEHL 7y 7OMEDH S, P LEREB OS2

EBRERBIUER

RIS ROKEMA TR L, 5ETHERSCEDERKSE & bICHEL, Pl THIEICHE
Lichd, 4V Ry 2 TESEPERBCATT, 4V <V WBERIEEN A a2 75774~
Lk oT, ERRESESBICATT, TRENHAR=V e T~ o Bk o FHWS K OHEAL
SMOSMAEFTE 12, FOHKREILEDILLOBE]ITHS.

4y ey R VARED Tween-20 X BH A/ v~ L 77 41%, H2THE, EBEDHED A
E QR A 2ITRT.

CTLICJ:v’Cf&/—/v'E’ﬁ@Ti/v-/f‘/fx“i/ﬁ/—-)v-'\-‘\’—*ﬁ'/—-lv-ﬁl@@-fﬂ"/v—'\7"7‘/v
by e ) FFmte A VBBELIOA I 2 —NEHE LK. 7220 w31 OE=27E, AFA-T
SAF Py e RVE ) —ABIUOATEF—DOTHO R IKH—BT 5. i tg H$3.0 K H/ph&E
e 21 LT, ZMTEHEEYDBEODOT, RBERETZETITRBES Uo7,

A YRy R URERO—5%E, 24V 07 22V FF YV Y REATI - fcliis o~ b7 57
4 —OERIE, M3 THS., ChITERBEEENED24-v=tu7 2=k F7 Y U, FARITE
IR TLADT, MEDHEN,S RE(H0.23+0.36+0.44 - 0.520% 2Ky M3, THENIT & F
NeTFEFTFAFER e AYTFATATFE R /57— ERETES, RIHEO.07ELT0.150=



188 L BRfR - K%EE W

Table 1. Some volatile constituents of cooked pork

Isopentane

. - Isopentane insoluble fraction
authentic reference soluble fraction P

T. L. C. of 2, 4-| P.C. of 3, 5-
dinitrophenyl- dinitro-
hydrazones benzoates
diacetyl O
acetaldehyde O
isobutyraldehyde O
methyl-n-amyl ketone
n-heptanal
methyl-n-heptyl ketone
n-nonanal
methanol
ethanol
n-propanol
n-butanol
i-pentanol
n-pentanol
n-hexanol
n-octanol
ammonia
formic acid
propionic acid
isobutyric acid
n-butyric acid
isovaleric acid
n-valeric acid
hydrogen sulfide
methanethiol
ethanethiol

compounds gas

g chemical | gas chromat-
chromatography

derivative | ography

oorb

0000

O O 00PO0O

00000000

/\: was the same retention time among three compounds

i a Column © Tween 20./Chromosorh W (157,)
isopentane Carrier ' H 1.5kg em?
Column Temp 100
Range © 2
Bridge Curr.! 100mA
50 Appara. No. © Shimadsu 3 A H

(\“

n
i /
1 \ r /\ . /
/\ZM3 /\ /\ 6 ‘\\ /\ 9 10 / 12
/ o PR
VA SN N e —
5 10

15 20 25 min

Text-fig. 2. Gas chromatogram of isopentane soluble fraction isolated from cooked pork.
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Table 2. tg and ratio of isopentane soluble fraction isolated from cooked pork
authentic reference compounds
Peak No. Ratio (%) tr
Name tr
1 3.7 3.1 n-butanol 3.1
2 trace 3.8 amyl acetate 3.9
3 trace 4.2 isopentanol 4.2
methyl-n-amyl ketone,
4 4.3 3.1 n-pentanol, n-heptanal 3.1
5 4.4 8.6 n-hexanol 8.9
6 2.0 9.8 formic acid 9.8
7 12.5 11.4
8 8.5 14.6 methyl-n-heptyl ketone 14.2
9 2.0 16.5 n-nonanal 16. 4
10 1.5 18.1 isobutyric acid 18. 1
11 37.3 21.0
12 4.8 25.9 n-octanol 26.0
) ) L
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Text-fig. 3. T.L.C. of 2,4-dinitrophenylhydrazones obtained

from isopentane insoluble fraction.
CHCl,—Pet. ether (75 : 25)
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Text-fig. 4. P. C. of 3,5-dinitrobenzoates obtained from isopentane insoluble fraction.

AV R B IAEIRORERE 2 BRI, BT Ah VPHICBOTT Y22 T RO G AETE Lz T,
722NV FAYT 3= MCRREE, 7Z20F 49 LT ANRUTHER LY. CORUKRDOMIE
7u=b75774—3, E—HOREBEEDOAEEZ DT, 7reoTUNOKEEYEIZ G0
bDEEZS.

MUMHBA FNTZATFNVCEZT, HRI= 0574 —THWiLiz. ZOHFR7a< 75 A
BSOS TH>T, COMRDPS TR ECAIE 4l « BlE 4V ELBB L OHENUBARETE .
AVRYBVWEBON R 0= 757 4 —THELLBEBRIZ, COTRIu= 7574 — T8
TREHTES o, ChRBEDOT—FrDoe— 2tttz dTH B,

HEALEMOSITITIZ, 4V =2 2 UREHO—EERT v 0 ) I UTIEG R, Jei44 5 Sik%E
BERRSRTER « O. SN-HERRIAHN « & 7 LSS ZKSA IS & U HALE /KRR O o2 IR TR X
Wi, BEMRSMAHD S I RILg, 0.5N EMRAD O Kk BER 0T, SEDO3I vILKEREML
THRL, BELUMEILENETN R 7= 7774 —CLoTHIT L. ZOHERIKG6 THS.



50

P35 X O PIBLT  EBR RS T BE T B B

" ether

Vv

< - -- --nbutyrate

-

~

P
P

-

--n-valerate

Column : Diisodecylphthalate
,/Celite 5450257 )
Column Temp : 165°C
Carrier - H.,
Range - 64
Appara.. Shimadsu 3 A [

~

Text-fig.

50

¥~~~ hydrogen sulfide

/
/g
//
/
|

5.

o

10 min

Gas chromatogram of methyl esters obtained from

isopentane insoluble fraction.

«~-- methanethiol
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Text-fig. 6. Vapor phase chromatogram of sulfur compounds
obtained from isopentane insoluble fraction.
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SUMMARY

The shoulder meat (Boston Butt) used in the experiments was obtained from Middle Yorkshire gilt,
weighing 120 Kg. This ground fresh lean pork, 2 Kg, and distilled water, 4 I, were placed in a 10 [-
distilling flask equipped with a stirrer, heated at 100°C for 2.5 hours. The distillates and volatiles were
collected to 3 traps cooled with water, ice, and dry ice-acetone.

The distillates in the water-cooled trap were adjusted to pH 3 with 2N phosphoric acid and extracted
four times with portions of isopentane. The isopentane extracts were dried over anhydrous sodium
sulfate, filtered off, and isopentane was distilled off at atmsospheric pressure through a Widmer’s distilling
tube.

The dried isopentane soluble fraction was investigated by gas chromatography on an apparatus
equipped with thermal conductivity detector.

The isopentane insoluble fraction was used for chemical studies of carbonyl compounds, alcohols,
basic substances, acidic substances, and sulfur compounds.

The compounds which have been identified include ammonia, diacetyl, acetaldehyde, isobutyral-
dehyde, methyl-n-heptyl ketone, n-nonanal, methanol, ethanol, n-propanol, n-butanol, isopentanol, n-
hexanol, n-octanol, formic acid, propionic acid, isobutyric acid, n-butyric acid, isovaleric acid, n-valeric
acid, hydrogen sulfide, methanethiol, and ethanethiol.



