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Identification of Specific Volatile Flavor Compounds in Breast Muscle of Meat Duck
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HU Jian® . ZHAO Jinshan', ZHOU Zhengkut*" . HOU Shuisheng®’
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Abstract: This study aimed to lind the main volatile flavor compounds of fast-large meat duck and
small-size high meat-quality duck. and to construct the [laver profile of different meat duck
breeds and explore the effect of breed on meat flavor. The breast musecle of 9-week-old Pekin
ducks. Liancheng White ducks and Mallards were used as materials. and the flavor compounds

from hreast muscle of 3 breeds ducks were detected by solid-phase microextraction-gas chroma-
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tography-mass spectrometry (SPME-GC-MS). then the main volatile {lavor compounds in breast
muscles were detected by calculating the relative odor activity value (ROAV), Orthogonal partial
least squares discriminant analvsis (OPLS-DA) was used to screened the different volatile flavor
compounds in the breast muscles of 3 breeds of ducks, At the same time. the electronic nose was
used for detection. A total of 104 compounds were detected by SPME-GC-MS. These compounds
contained aldehydes, alcohols, ketones and furans. Alcohols accounted for 40, 01% of total vola-
tile substance in Pekin ducks. which was the highest. then followed by aldehydes and furans. Al-
dehvdes accounted for the highest proportion of volatile substances and followed by furans and al-
cohols in Liancheng White ducks and Mallards, There were 43 volatile compounds that contribu-
ted to the flavor of duck breast muscles by calculating ROAV . of which 32 compounds were com-
mon in 3 breeds ducks. Also. the electronic nose could distinguish the 3 types ol breast muscles
based on its volatile {lavor compounds. Based on the results of analvzing the volatile compounds
in the breast muscles of 3 breeds ducks. the characteristic aroma markers of the breast muscles of
the 3 breeds ducks were explored. The main flavor compounds in breast muscle of Pekin ducks
are (E)-2, 4-decadienal, nonanal, 2-octenal, Z-pentylfuran and l-octene-3-one; the main flavor
compounds in breast muscle of Liancheng White ducks are (E)-2Z,4-decadienal. nonanal. 2-pen-
tylfuran. 2-octenal and hexanal; the main flavor compounds in breast muscle of Mallards are non-
anal. 2-pentylfuran. N-octanal and hexanal, The results of OPLS-DA showed that the mainly dif
ferent flavors of the 3 breeds duck meats were basically concentrated in aldehydes and aleohols,
The volatile [lavar compounds in the hreast muscles of 3 cooked duck breast meats were detected
in this study. It is important [or construsting the {lavor profile of 3 breeds ducks and exploring
the effect of variety on meat flavor.

Key words: meat duck breast muscle; solid-phase microextraction-gas chromatography-mass spectrome-
try (SPME-GC-MS) ; relative odor activity value (ROAV ) ; electronic nose; volatile substances

# Corresponding authors: HOU Shuisheng. E-mail: houss@ 263, net; ZHOU Zhengkui. E-mail,

zhouzhengkui® caas, cn

) 45« 1R W UL 54 2 AL O 1 2 103

“RELE R LR B A R AT K
A4 e o AT T PR A AL 1 R o oA 55
HEMTERMEREANRE., @ IANANHE
R % PR Ao = S A PR £ R B s L 22 S A (o]
W B AE T R RO T L JRUBR R Y R
EHETHMBRZ —, 8RB RE . SRS
T - 6 e TH 9 AP AT P R i L {E A LA st fE B 4
bRt HAT. 06 P RS 3 A PR G A R
AT PIRG . OR RY RS AR TR B LA L (EAT
386 A Sy PR T R AN A O U5 D A R R R A TR )
RTINS 3 SR (M= NP0 s R AL Eul A DN
22 O R AU ) R Ak R T R RS R R
S DU B0 VT R 8 A AU o T 48 R 8 A o B
I A I DR i SO ) R A A S R LA T
BB kA (.

A A6 R PRl KU B A R R ok H A

JiE o DAL A A 0 A AR B F T A AR A R LS
o7 78 52 07 L I SR 2 IS AT 7 A A TR Y AL 4
JEN, WREEIEBA L 38 Sl RS A AT A LT R Y
JRUBE 90 5 . B 05 A Ak Al T DL A A b R R
I WY . X et Bl R A E— R
a0 = NN R S

Fol A Bk 4 - SO 6 30 - 5 ( SPME-GC-MS) BE
P A 285 T KU 4 T 0 46 00 . o X 95 22 vE ) I
{19 5 P S R ) 0 i T O M R ACTIE 5 B R 3%
Jr i K Wb 508 | B 1R R R A L A R 4R ) AN
[] it e 0% g UL P S O LR . R B
HE A 0 P A R . ol 8 S 0 A i A 5 T R
TR B RE R0 A B T R R R, BT AR
WA TR B 41 L Xt AN [ B 4 R A R b A i
TR R K A R AR AT R L A [ AR T
2 o TR o O A — e A 0 G S Y S R R AR T



404 woWo®

P57 ) TR — 2 Chn g L SESO PR L i SPME-GC-
MS 2 SR i, n B e X R PR KL R A Ay
i, R H A7 A E L &5 SPME-GC
MS 5 JEx 3 B0 e p 45 2 P KUk 4 WA — 25
GER AR

1 HMRS5HE
1.1 #HS5iE&

AU e EFEE S e 6 e UL A b ek B
o ot A 5 7 PO BRI 9 BT B O S0 88 Bk i ; 50/30 pm
DVB/CAR/PDMS [& #f #€ L 3k (3& [H Supeleo 24
Al s SOAH R L 5 A B R (L Q Exactive GC
Orbitrap ( Thermofisher Scientific/$E BE € 27 )
PEN 3 HL T 8 (i [H AIRSENSE 2 7]);2- 1 3-2- s
i \C 7-C 40 [EHEEHR(EE Sigma-Aldrich 24 8]),
1.2 HiE
1.2.1 HEahMfER MBS h 3 .09 b s
e | I G SRS S b R B A R 5 HRORE ] 7
ML, B ARE G B 3 M ERE . B fFE—20 C
VIR T R R AR A4 CC KR T R . SR
i, EES RS EKEM P 0 TRIETH
30 min. 285 BCAE MKOK P HGERE L. RS 7R AU
TiFF B A A AAR
1,202 A1 AT Bl A% HCA R I0E FH A ) 4% 2 g
Bif B F A B LR 5 T 20 ml TRZSHE A . A 10 pl.
PR L 0.5 pg o« pul " 2-H BE-3-HE /i A 4.

i T [T il 5 LAYy i 2 DRSO o p 2 O 4
k&, BT 55 CHH 20 min, Z 5% A B H R
WS AE 55 C KT A 40 min, By B FE R
s ' R AR B Bl AE SO A EERE e R
HERE MR 55 °C iR WFY 40 min, 4. VF-
WAXms A5 (60 m> 0. 25 mm > 0. 25 pm),

THRIEF . BEEE 40 TR 2 mind, Y,
4 °C » min~' B9EEBETHE] 230 C,44F 5 min. X
N He . M N 1 mL » min '3 O E R
250 CRHA R, Rk RS 1,

B &F . E1 8 7T b FRER R 70 eV. &l
SRR AE 250 C. 8 PR EE 280 C. R M & H M
L AR 30~400m 2",

1.3 EHEESF

SE P Gl i Xealibur 800 5 8056 i 56 #idis ot
eSS NIST B & FE 41
NSIT MS SearchZ. 3 mvbn i B3 8 B 8 41 Le . [R] B

40 mm -

R

53 4

A LS H Kovars (R 153 RI(E. 855 1F
VLt SIAH . S PR fd RSI{H 3 fh ikt i, RI
{HAHZE 2005 LN LRI RSI X F % F 800 (i K i
10000,

fEEfE RO AR,

RI=100 X {n+[t(i)—t(n)]/[t(n+1)—1t
(n)]}

AP on OB, oG Sk £ B 2H 43 A R R O BT A
[ st(n) R BA n 8RR T 09 1F B e 4 0 190 o8 £ B
B [E] st Cn+ 1) 8 BA (n+ 1D ANB8 5 09 1F 8 B 48 Y
A 4 i B9 A i)

SER T R N AR . UL 2- 1P BE-3-HE O Y
fr. R AXIMT .,

Ci=Cisx 2L

Horb Ci il Jnefe & 49 & & Cis B Rt
T AT R TR UM Al S TS I TR Ads IR
) 0,38 e T B
1.4 SkiFEEE(0AV)M

HEAXIT .,

P
OAV= T

AP AKKRAESHH S pg - g T Ri%
b & SR FE A mg « kg .

FA AT SO L (ROAVOH AR .

ROAV =100 X {%;ix I!??-’-‘

o Cri BEH A a3 & &, % Cmax b 3%
FF fi 5 A AU BT R e K TR B A RS R L M T N
B0V SE B pg » g ' Tmax X EE & BE {K
JRUA 7 ik 7 A (0 9 ) B B e e L
1.5 BFE&N

Bo.6 g BT 10 mL TH%8 B, K WA 8 T
K@ 60 TN 10 min, % E & B F M 30 min
J AT R, B W B R A 500 s,

2 # B
2.1 BEEREY R A TS

FEUL. 27 s Oy i R e A R 8 R A R
P £ i SPME-GC-MS ¥ i, 482 8 NIST & [H &
EASONE A U= B o N | GRS R R Rl s & B
W hE, 3 a4 B o By AR L, 3 RS P AT G
FI) 9 A R R 2 R B — B (B R E A R



2 )

[ 22 ¢ 7 W B BILES: S5 4 o P DR 0 I 1 % 5 405

ZFCGR 1o 3 A G Fi0g B LE 8600 1 104 Fhdg R
PR KU i SIS L M2 I3 kel oy U A

#1 3HERNELEEHAASHEREANER

BHEREA.ET0WE F(FE D,

Table 1  Categories and relative contents of volatile components in 3 breeds duck breast muscle pgeg !
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Breed Aldehyde Aleohol  Ester Ketone  Alkene Alkyvl  Benzene  Furan Other Total

LG
Pekin duck

19, 057

i Ik g
Liancheng White duck

HIF fie 5.7
Mallard
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29,775 0.763 3. 347
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4. 493 0. 237 1. 289
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a2. 983
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Table 2 Ratio of volatile subhstances in breast muscle of 3 breeds ducks 0
it i R 5 i L i e % wew Sl
Breed Aldehyde  Aleohol Ester Ketone Alkene Alkyl Senzens Furan (Mher
e a g 25. 61 10, 01 1. 02 7.18 i 65 2.25 1. 85 20. 08 1. 34
Pekin duck
T Il 38. 33 18. 77 0,79 5. 87 1. 51 2.17 2,14 29. 28 1.33
Liancheng White duck
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Fig. 2 Comparison of volatile substance composition of three kinds of duck breast muscle
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Fig. 3 Venn diagram of volatile substances in three kinds of
breast muscle of ducks
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Table 4 Comparison of different metabolites among three kinds of duck breast meat

AL WS ws, 3 I

bR v, BFEY HE 1S s, BT

A, e I Pekin duck ws. Liancheng Pekin duck ws. Liancheng White

Flavor substance White duck Mallard duck ws. Mallard
VIF log, FC VIP log: FC VIP log. FC

1-o 3. 068 3. 102 1. 351 2. 166

1-Hexanol

R T M 1.420 2. 407

Acetoin

A 2. 240 1. 751 2..302 1. GHO

Hexanal

e HEE 1.523 2. 184 1. 685 2. 308

Benzaldehyde

T it 1. 387 1. 853 1. 339 1. 626

Nonanal

e 1. 281 3.578 1. 376 1. 735

Pentanal

1-E4f-3-BF 2,231 2. 051 2,010 1. 603

1-Oetene-3-ane

25 B ok g 2. 598 1.513 3.019 1. 758

2-Pentylfuran

1-J4 e 1. 255 2. 469

1-Pentanal
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