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Comparative Analysis of Volatile Compounds in Lean from Changbai Mountain Black Pig and Lean-type Pig
Analyzed by Purge and Trap Thermal Desorption Combined with Gas Chromatography-Mass Spectrometry
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(Beijing Key Laboratory of Meat Processing Technology, State Meat Processing and Engineering Center, China Meat Research Center,
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Abstract: The volatile flavor components of lean meat from Changbai Mountain black pig and lean-type pig were
comparatively analyzed by purge and trap thermal desorption combined with gas chromatography-mass spectrometry (P&T-
TDS-GC-MS). The results indicated that the odor activity values (OAVs) of five aldehydes and two ketone were higher, and
their contents in lean meat from Changbai Mountain black pig were significantly higher than in lean meat from lean-type pig.
The OAVs of hexanal, heptanal, octanal, decanal and (£)-2-nonenal were higher, which caused the flavor difference between
the breeds. The OAVs of acetophenone and 6-methyl-5-hepten-2-one were also higher, which had a potential contribution to
this difference.
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Table 1

Analytical results of volatile compounds in lean from

Changbai mountain black pig and lean-type pig

y i Bfe/ AR (ugky)
e e (ugke) AAER KA LLEER
L 157 3284040 5.81+0.69°
s 2% 035+0.04 ND
[l 455 9194113 2174259
P 3 982+101° 15.81+1.88°
2P 13" 2274028 3.1840.38°
TR 077 19.9+244° 32.35+3.86"
Kt-4-FHm — 4.0740.50" 1125+1.34°
229 TR 1% 1274241565 179.68+21.42°
Rat-2-FhiRs 008" 642+0.79" 11.08+1.32°
%1 0.1% 7007861 105.48+1257°
PORINE SR — 1.9140.23" 159£0.19"
TN HEE — 4674057 2074025
A2~ HEE — 3184039 4.15+049"
4-FUAF R — 7.33£0.90° 9.84+1.17°
S22 Ih 03" 7.04£0.86" 7444089
#it — 2769243402 41143£49.04°
2-THE: CE — 0.2940.04° 0.45£0.05
3Gk 1 — ND 0.4910.06
T 500" 0.17£0.02 ND
W - 0.3040.04 ND
IR — 0.49+0.06" 0.55+0.07"
TR 5000" 2504031 ND
PR WAy il — 0.52£0.06' 0.40+0.05"
% 2-2HCE 270 000" 104.53+12.84°  103.21+12.30°
2 RHED- N — 4.194051° 5.55+0.66"
1 3,7, 11-= R —  1301E160°  3.16£038°
25 — 1476+081°  17.87+1.13°
- 52,8~ e — 1.9840.24" 8.2840.99°
2-2H- 0T O — 1518+1.86°  5.53%0.66"
AR —  31461386°  971£116°
2-CVE- 124 — 11.14+137 9.26+1.10°
At — 2005142463 16446+19.6'
LW —  026%003 ND
HIR 20" 0572007 ND
L 22000%  10.63£131° 16671199
RTR — 0.51£0.06" 0.14£0.02"
T 2407 1524019 20.79+2.48°
2-HETR 120%" 0.3140.04° ND
2-HECR — ND 0.61£0.07
5 i 3000%  1.10£0.14° 1934023
mx @iy 3000”  4.97+0.61° 15794 1.88°
2-2HCR — 9.66+1.19°  26.17+3.12°
SREY 2N — 4674057 46%0.55"
¥ 3000%  1.38%0.17° 10.14%121°
TR - 0.54£0.07" 0.340.04°
T 30007 13264163 11.85%141°
3REAER — 0.30+0.04° 0.690.08"
13- i B — 2.9610.36" 3.814+045°
Hit — 52641647 11353+13.53°
el - ND 0912011
ik 3B TH 800™ 18144223 66.3+7.90°
3-Bifi — 0.77£0.09' 158+0.19°
7N | — 0.5140.06" 476£0.57

k1

s B/ HE (ugkg)

4l e (ughe) AAER  KOLLEER
2-FUEE-2-FR IR AR — 0.2840.03 ND
6-F1 J-5- B2 50% 5.0440.62° 1375+ 1.64°

KL 65" 16.19£099"  21.67+1.58
&it —  4093+503"  108.97+12.99"

HIER S — ND 0.15%0.02
LRI T B — 1424017 0.81£0.10°
TRCE 1> 0.32+0.04 ND

LT 66%  12.32+1510  1145+136"

A T R — 329+0.40° 6.38+0.76"
TR — 3934048 434051
R — 1.8240.22" 0.59+0.07°

Z R T ARSI — 7.73£0.95° 10.3741.24°
2-FIETIR-2- £ 3E-3- e O — 10024123 11.27+1.34°
ilF il —  M48+5510  4867+580°
ATEKER — Fi R — 23134284 68424815
ToWR- 5T — 43074529 24724295

22 SERE I — 5.9740.73° 370044

B T —  4378+538"  109.00+12.99
244-ZHRERE-13-= (RFRED)  —  21004£2580° 4732245640
1T B0 T JE g —  5694£7.00° 8.3941.00°
MR TH — 23744292 41.05+4.89
FHR2- 3 OB — 325841400 24454291
UL G — 8.611.06' 11.55+1.38
K HFFEE — 9.02£1.11° 1525+1.82°
X R I RR-2- . 3 AL g — 7.55+0.93° 5.73+0.68"
AR -HR_FTE —  7125+875"  81.66%9.73
AR — 2005+246°  19.01£227
AR R T —  9132£11.22"  119.97+14.30°
ait —  73271490.01° 1100.11£131.12°
3-FER- I A — 0.24£0.03" 0.17+0.02'
okt — 1808+222"  203+242°
1-FEJE- O — ND 0.140.02"
Fhi — 3174039 1.96+0.23
Thi — 3394042 49340.59"
3-FE-T 4% — ND 2.09+0.25
et — 8.19%1.01° 1330+1.59
3-Z - Pik — 4.06£0.5° 109441.30°
2-HEE-% — 5.74£0.71° 5.70+0.68"
3,5-HIEE-E — 240+0.29° ND
T — 10.65+1.31"  11.83+141°
2,6,10-=F -+ k5 — 2784034 1.30£0.15°
taFn 4- A — 2202027 ND

KR% 2B — 384t047 ND

T8 — 25.8613.18° 3334397
2,6-—FHE-t—i — 2961036 3.3540.40°
SR — 1.34£0.16" 046+0.05
3R — 1.04£0.13° 1.23£0.15°
2,3,58- T - 2845t — 927+ 1.14° 11.81+131°
3-HEA T — 3.01+0.37 3574043
2,6,10= -+ ki —  34374422'  3596+4.29°
A — 60071738 73.56+8.77°
3-FEA MR — 12454153 21874261
+HikE —  4366+536" 191132278
2,6,10-= FE+ Uk — 27264335 1833+218
7-F AT — 8.14+1.00° 209+249
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4E1 gkl
. g &l (ugkg) B/ i (uglkg)
K et Mt/ : £ Kam 4
’ d (ko) AIRA KA LLER i st (ko) TR KA LLERR
4- WA Tk — 7401091 933fLI R 1-HEsE — 4541056 449+054
2k ik —  WITELTF 839+100° (=] it — 173501421315 2366.63%282.08°
3-FE Tkt —  2568+3.15 27.22i3,24: S _ 031+0.04° L1013
J/\ﬁ - 7461092 21.67i2.521 (- FPEat 109 12.16+149° 10,094 1.20°
2,6,104?%—#‘@% - 40.604;4.99' 3674044 - DU~ B 0 33140412 9984119
10-*13%#71&;5 X —  1231+151 13.93i1466b e 25— HEE LK _ 917+113" ND
2,6,10714@- |‘£:ch — 22814280 57.63i6.87h Kt _ 1304090° 6404077
Jr%%-%ﬁ;km — 12.42i1,53’ 19.86i2.37h 24 PURH — uSHI0F 435759
3-FE Tkt — 13341164 23224277 At — S470 TLIG+84E
Tk = 3508£431°  73.01£870° . . rog
2,6,10,14-J9 -+ Tkt —  409+524 73024872 J E% 0‘23—0‘03‘ 0.57£0.07 .
TR _ sTtort 73940.88" % LR TR — 567£070°  10.76+1.28
ARAY — 19374238 52834630 'E'Aé:% B 9'78i+1'20 . o8 Jil'm:
2,6,10,14- T -7 %5¢ — 18562228 31.05£3.70° i 1146141 2225253
E+us —  ITBE095  9T3ELIE 56- 6B HE- - — ND 0.80£0.10°
&t — 5855547193 920.39+109.70° HIF (o) — 3694463 52264623
, ) HEIIE 191 35+19.21° .95+25.38"
GBS 200 6.34+0.78" 6.8810.82" gﬁ" o Zf#[ i o o Sb
e , . A& THACHER-Z LT — ND 12.68+151
& 5 — 29534363 32944393 ot . !
A — . . 3,6-— LR IR [b]E — 740%091° 9.05+1.08
AR — 50.147.26 60.877.26 . : .
74 B 245+0.30° D LI WAyl — 40695000 1081129
) . e I —  169942.09"  29.28+349"
ALY S — 3621445 3487%4.16° Aﬁr g  a04E 190942007
RE — 2761034 Ll6+014° o e R
kS _ BISE1.6 1401 £1.67 Ik 700" 3896+479"  39.78+4.74°
3L L 50354619 4639+5.5% NN-Z T 3B - 26.08+320°  39.70+4.73
135 4% —  E8EL0T  584%070° &R 6- - EEE - L91£023" 4894058
A% —  OI8ELIF 7454089 ftat ik = L9E020° 8.041096"
EEFFX — 51.11i6.282 49.19i5.86“ 2,2,4-;@%-1,2-:@@% - 38‘53i4.73a 57.30i6‘83b
* — 366L168  29.04+346" + SRR T M — 341744200 1569%187
2R —7354090° 946+ 113 aif — 1070721315 149.71417.84°
4 IEPAEHE —  846X10#  6724080° — 3- TR — 071009 ND
WHEFPEE — 1655+2.03 17484208 THIERI —  14235%1749°  197.98+23.60°
-2 k24— - 3842047 320£038" &it —  43.06%17.57"  197.98+23.60"
4-0;'5;1,23 LiFS — 2664278 18.08+2.15° WA I _ 0444005 ND
2R - 95IEL N i 3H2TE — 08600 L3012
. e _ . .
ﬁ% b ﬁa t [3T2ELE - BIELL0S 14— 187 219242690 24224289
Bl 1-&3;2-3,5-1?34» — 14.46+1.78 1521£1.81 s _ 29214285 252543.01°
IR T 30003 37038 Hit —  4286:431948' 5979.93£51274"
2-2 31 4-Z — 7.24£0.89" 8.07£0.96' - - - - P
B4R . J h VE: ND. Aftl: — ik ArE L A [T B,
% 6 298.94+36.72"  430.35+51.29 FEREREE (P<0.05) .
B-FEEEE — 142801754 335.11+39.94°
RIS —  13503%1659 183.74+21.90° BRI, K Ly BB RRT 8 (R A A o A
e T I0EIRI A00RIS0 iH 169 FRILTS AR PERIRAL A, BARK L il
1-23% —  1160%143"  12.79+1.52° e g "
7 A ] A i - Y g ) R N HE
o C mnsisw s WATSERIELE DR ELOBR DO . (1L
17 i3 — 40404496 4381%522° A A R BT 1 85 B R A R P R 1 751.33 pg/kge
i — MO M30EW07 2 R I R AL S IR WS, RSk, WSRI A
1, 3-ZHEZ — 4142.26° 70%1.63" <Al A = 9 A e S
e e BN S R I, TR SR A LKA
6~ BT RS R — 18£0. - .
S ya AL o) i
23,6- =L —  1120%138°  19.40+231° PVREAT 34T, IRTU2 FE AR 22 3 1R 4 o
% — 14551369 20630+24.59" 2.2 ANEFRERRAL S P L A BT
e e o a b e o
ﬁﬁ@iﬁ 358814410 8074096 221 EEEALSYIN LB AT
9 E — 37151456 49.54+590° s
K K A ok
DO e e HRRAMHT K Ll AR P TR S At 14 Kk
y i i 5 i M)
9-F 1L %) — 9S4ELIT 1215E145° G, 56 PR BLAERS . S5 PHAEAANS RS &S, LLE
a b N, e N, e Ny L N
¥* — 98541227 146531746 PRSP/ — b s, T R e o 12 pg/ke™,
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T P R AN S 38 B2 T PR KUK 22 3 (R S IR . LA
EoN, KAWL BEFERAPERLEGYN LS ERE
T ERRER, 55 h411.43 pg/kg F1276.92 ng/kg.
b, BR2-BEMERE. TR, ST RAERFERE. HE_F
ML 4-FRAE L IR R S X -2- B 2 A, HE ARSI
TR MBERPEERRE. A7 L (DR BE
W, FlE. T, SREERR-2- B 152 PO A
IOAVHRZ K T1, %A% P ) B4 XUk B A 25 22 DTk,
XA WA R T A R A B, HP s Mgk (2
B, PElE. ERE. MR- MBS ERK AR
AT EEEES THERAIEA, HPOAVE T2
ZEWE, I8 A AL R (Ll B AR 433 700.68
1054.80, HATHERMMAEE: HIKE TR, EHRE
AR AW WL EERN T OAVIE T B N127.42, 179.68,
HA MR AR Hn R a-2- Tl . s, Piisf
CUlE, (EENAE AT OAVA 7 N80.25. 28.43. 3.27H1
2.04, fEKEWLILERERFHOAVIIIIAL138.5. 46.22,
5.27f14.82, FEAA RN FSMKES K, CBEEA
R, FEAAMEEMREED, MU, X5
RAEK L1l B PR S A AU B 4 5 B FTO A VAL
eI R RRIRAR ) R R R 2 — o XEEEERNE
V) BRI TR . TR . U R IR S5 X X N A g
FR IR e, K 1y SRR P R UL R
AR AT, Jo R AR =
B A AR B A TR %) SR T AE L BE
PRI HP o IR R e T R B
222 EERAEVIN BT

MECE ST, KAWL B A EERA Y R B =
PLISE R BSE PR/D2 Fol, TR R P A R R
FrFs A, 3-2 - 1-INRE K A Wl BAE TR A 1, H
K JUFPP I & AR H 22 e AN 3, i DA o A XUk
ZREEARBRAE TR WNEES, Kl BENLA T
R GRS EEAREMT AN Mm2-fH 5
W -2- 58 ) BE A - AT 26 -2,8- M B AE K 1l
BRATHSERES THERNIEA, RN, BHiE
(A — 2 S A 2 T R (1), T 28405 0wk R R A
H TR 1 2 B N ANEE, R, R -2- 20
BRI SRR REXTIX 2 FhORE AR 22 5 — 2 sumk, HA
RAA A RREAE, FTCEOE e .
223 BRENEWINI R T

MECE BT, KAl B AR R R A Y L A
RRERD2 M, 2R HER. 2-HETRZERNEER
B 0, 2-H ORI E il BT R A 1. (M
TR, BRIV AL BRI e R R
EmTERMER. Eh, 4K FR. KR, TRKR. &
BR . 2-£FE CRRFI3-F25E H BERRAE K Bl A R i

BRFERTHERNAMEA, JUHETRAK AL EER
A B E1A20.79 ng/kg, ECERAEAE 12 0L L,
B3 LR R I BRI B ™), OAV/NT0.1, (R % A
1 AR TTHR AN K o
224 HIRAE RS BT

MR I, i S AR A g A AR
7, AR R PIE K Ll SR A TR, 2- R R-2-
R W 2 R B BT R, (RS LA, R KUk
KSR . NB RSN, BRI EYN 2
SRRV RI2.66 £ . Horf, 3R EE-2- TR, 3-BRHEH.
KM 6-H JE-5- s R 70 1 1 1 Ll 2R R A
Erm T HRALE A . 2K CEAAE LSR5 A A AU R
OAV{H /- #I240.33F10.26, AERIALE, MEERESA
AR, 6- F Bk -5- B Jai R 7 1L B R PR R A TR o
OAV/33l80.28F10.10, HAFEEMMAES, HikiX
2 Tl AT PRI 1 B BT 2 AN T AR A F o
225 EHEHAEDLLLE BT

KAl BEAR TS &b ad, thEpm
W22 F, Hrps,6-— FIE-6-F8 -1, 3- T fi%-2- B i A —
TRAR R - — - Fl 2K A B TR 1. R
BT, KA BEE R R SRR A ) e R A
FHRMIL.25 5. SWRAAE Y FERIET 2 LR AL R b
Z PRI IR SR L R A, A
AU ESMAE, SRR SERE, HERLED
JEAERME AR, DRIIX2 Al )5 AT e bl SR
HAEA AR TTMR

3 & #

45 PRk, SRFHP&T-TDS-GC-MSHl2 o A rh 4%
RAERIRREL S, SERERI: 2 Bl P A &P Rk
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