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Abstract: To construct the characteristic flavor fingerprints of soy-marinated duck neck, three commercially available
soy-marinated duck necks (H brand, W brand and J brand) were analyzed by electronic nose, electronic tongue, gas
chromatography-mass spectrometry (GC-MS), and high-performance liquid chromatography (HPLC),combined with odor
activity value (OAV), taste activity value (TAV), and EUC (equivalent umami concentration). The results show that 44, 37
and 32 volatile flavor substances were identified in the W brand, J brand and H brand, respectively. Among them, compounds
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such as eugenol, linalool, ethyl cinnamate and anethole were identified as the common characteristic volatile flavor substances

because of their high OAVs and special aromas, which contributed to sweet, fruity, and fat aromas of the three types of duck

necks. The results of electronic nose showed that three kinds of duck necks differed in sulfur-containing compounds and

nitrogen oxides; Glutamic acid, alanine acid, 5'-inosinic acid and 5'-guanylic acid were identified as the characteristic taste

substances of soy-marinated duck necks owing to their TAVs higher than 1, which contributed significantly to umaminess

and sweetness. In addition, the EUC value of H brand (4.41 g MSG/100 g) was significantly higher than those of the other

two groups (P<0.05), indicating that the umaminess of H brand duck neck was better than J brand and W brand duck necks.

This result is also consistent with the results of the electronic tongue test. This study provides a theoretical foundation for

maintaining the characteristic flavor of soy-marinated duck neck and improving the flavor of the product.
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Table 1 The product information of three kinds of soy-
marinated duck neck
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Table 2 Sensory name and main properties of electronic nose
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Table 3 Sensory name and main properties of electronic tongue
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2 9.02 D- A7 M 1174 1198 MS, Rl 243.16+£7.97° 139.70+3.70° —
s 3 2186 % At 1576 1592 MS, RI  303.10£26.29"  328.63£49.96°  165.04£19.90
W 4 2423 - R L bt 1698 1671 MS, RI  188.81+13.94°  196.39+38.82" 69.82+6.03"
fi 5 2434 ES 1704 1715 MS, RI  634.05+43.74"  536.12+58.57°  181.59+£22.33"
A 6 2423 P-4 b 1711 1721 MS, RI  262.03+25.27°  287.37+68.35 98.28+9.35"
B us o- F et 1734 ND MS 72.22420.80° — —
8 2518 o- EH 1756 1774 MS, RI 2494.85+88.23" 3974.75+473.64" 1799.83+334.50°
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g 10 1227 3- 4 2- TH 1267 1271 MS, RI  388.68+92.10°  623.73+117.43°  328.51£53.91°
K11 2584 3-FAKAK-12-—F 1798 ND MS  2047.99+14.41° 1454.00£205.01° —
2 12 3112 24- AR LA 2204 ND MS 161.71+10.69" 115.0247.51°  1235.86+107.21°
Y13 2276 K LA 1619 1645 MS, RI — — 34.18+12.63"
14 17.74 L 1427 1435 MS, RI 61647+140.81°  696.58£91.15°  168.33+44.92°
g 15 2039 7 B 1514 1531 MS, RI  75.59+13.89" — —
X 16 2572 2- KA LB T 1790  ND MS 101.51+4.99° — —
ﬁﬁ 17 26.09 T 1819 1827 MS, RI  360.57+74.87°  364.32+125.67°  202.15+39.74°
%18 29.08 FiL 2034 2050 MS, RI  231.60+21.07" — 103.44+5.79
19 3329 KT 2401 2412 MS, Rl 422.90+39.53"  302.52+25.19°  193.30+4.89°
20 27.75 ¥k k& F 1943 1968 MS, RI  537.79:41.76° — 14362032
i\ 21 2845 TAEEFB 2042 2050 MS, RI 11606.47+416.31° 946.84+125.00"  505.15+20.17°
& 22 3243 R AT A8y 2321 ND MS — 171.35+62.05 —
i; 23 3036 T A8 2140 2146 MS, RI 2116.84+94.11" 1738.06£285.35" 1 130.74+50.71°
24 2830 Ky 1975 1978 MS, RI  3829+1.51° 23.73+4.62" 19.52+0.58°
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25 2093 AR 1537 1537 MS, RI 2600.19+1525" 1156.38+7.24"  293.07+39.06°
26 22.01 4- FE B 1583 1602 MS, RI  649.45£93.22"  378.87+40.72°  93.92+10.25°
27 23.09 HhBE 1636 1659 MS, RI  744.17+58.98"  159.47+15.61°  220.68+21.48"
28 23.86 o- ki BE 1678 1688 MS, RI  621.62445.31°  295.92+60.39" 99.2148.66°
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34 18.17 1- F 4 -3- B2 1440 1456 MS, RI — 27.71+1.03° —
35 21.44 2, 3- T8 1559 1544 MS, RI — 26.8242.05° —
36 21.19 1- F8 1548 1558 MS, RI  104.52+4.71° — —
37 16.10 T8 1375 1388 MS, RI — 42.18+3.09" 34384478°
38 18.73 KB 1491 1494 MS, RI  112.82+10.98" 71.68+3.13° 70.25+5.47°
§ 39 29.93 2,4- —H A KT B 2103 ND MS 427.26+54.49° — —
1 40 30.17 RIS 1944 1940 MS, RI  286.19+28.86° 64.89+11.27° 72.2246.53"
f; 41 25.70 2, 4- R Ik 1789  ND MS — 45.41+1.69° —
42 2859 xR R T B 1995 2011 MS, RI — 115.64+6.35" 86.39+8.15"
43 29.90 8] K = F B 2350 2341 MS, RI — 13.35+0.62° —
44 21.09 LB A g 1544 1553 MS, RI  455.23:40.16' — .
45 2492 LE At By 1740 1711 MS, RI  335.06+30.53" — —
46 27.66 )R -3- THANARBREE 1925 ND MS 5.57+7.89° — —
ia 47 29.99 P AR B T 2107 2095 MS, RI  777.85+34.26"  397.60+61.39"  163.15£22.29°
48 31.60 el o R 2248 ND MS 28.47+21.09" — —
f; 49 3541 M FHRANEBRIE 2608 ND MS 62.37+3.55 68.79+7.72° 25.04+3.02°
50 10.65 i TR B 1221 1241 MS, RI — 86.78+1.66° —
51 1443 2- BA R TEE 1330 1340 MS, RI — 24.01+1.94° 24.47+7.35"
52 3145 LB T A By g 2320 ND MS — 23.47+7.34° 20.33+2.81°
53 2327 HEm 1646 1655 Mé-,mf-{i 163.01+11.78" 5003148404 175.73426.40°
?f’f 54 25.90 B 1801 1815 MS, RI 1431.38+12.71° 2673.07£7.97° 1 177.18£15.07°
47; ety (24F)
;E'; 55 27.85 2- LBtk 1370 1393 MS, RI  399.67+1.45" — —
56 33.93 2,3,5,6- W F itk 1462 1459 MS, RI  57.98+15.59° — 28.10+5.49"

Z: ND AT AB B GG AN 49 5HRE 184

212 OAVH#7

“—7 BT AN BRI ELERAN . AT LAFNE T abe AT E
FRFMH (P<0.05). FLHNRY R G 5H ARG 154k B M 36 hitps://webbook.nist.gov/chemistry/.

] 0 17 45 R AR ) 52 FR) OAV i 3% 5 fais, BA
OAV =1 Jy i it 26 AF, T AL 19 Fb 32 2RI

R4 W 3R R ORE 5 R KR W) 5 E AT 2y
Je, A0S UK ) DT R P AN RE B — A R
P, 7 ESE— P4 E H S BRE TR OAV. 3 fif

PE) R, W 18 Fh, H R 14 Fho 3 Fh 9 i ot
ARG, WO, 3-8k 2- TR, T#&
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Wy, AWy, FSHEEE. HEEE. KO, a- MAHEE. W
FERR CWR 0 o R TR A I 12 Fh A ) AHE 1
Y. ARYE SR IR R SR RE (OAV>10),
W EE R 2.5 (4 078.75~19 446.25). . 3t % % Wy
(252.57~5 803.23). | & My (226.15~423.37), 7K
By (29.6~58.58). J5HEEE (48.85~856.04). 7K L. [iE
(133.35~191.06). FfE (83.93~391.67) a- iz
(21.57~135.13), @i & i (10.19~31.27). & & i
(78.48~178.20) Kl 5E Jy i B5 % 1xi 9 JE2 ) R A1E 45 K 1
KRV, Bk A E . REMEENE AR,
o B ) XK TR S . RIRE, WO p- R

M GBI . D- Fr88k (MR ). & (O
F) LREMNEE (FEF), THHH D- Frgls. 3-
5L 2- THd (M) 1- B0 -3- 1 (BLEE ).
Tl (EH). 24- B JGEE (L9F). CROM
(RE) DL H A1 OAV 1E 13.97~363.31
JEFEIN, T & BRI A SR R Tk
HeAh, WO (AR, K. O (I8H R
BR) | FETEEE (BORAEE . SERE) AR (G
AR 2- ZFRIEEG bk B THA D 2,3,5,6-
DO FFJEIEEE (R, [F 0.1 <OAV <1 X #E Ak X,
WRAS AT 2SR o

& 5 3T xRS ARIE A M KUK BT OAV

Table 5 OAV of volatile flavor substances of three kinds of soy-marinated duck necks

o 7t B OAV B R
g REIE g . L{;f;) T Sokdbid
1 8.03 p- AAEM 1.3 161.6 — — A, Fik
2 9.02 D- A4 10 24.32 13.97 — WA MAEA
3 21.86 & M i 64 4.74 5.13 258  REAE. #AE. RE. TAHA%
4 12.27 3- 4 2- TH 55 7.07 11.34 5.97 EUD R
5 22.76 ¥ LA 65 — — 053  B4F. Fk. AFER. Bk
6 26.09 TER 3 000 0.12 0.12 0.07 B AT B Rovk
7 29.08 FEg 148 1.56 — 0.7 ok, WnBkuk
8 28.45 THAF By 2 5803235 47342 252575 BAEA
9 30.36 T A8 5 42337  347.61  226.15 . Fik. TEHE%
10 28.30 RKEy 0.65 58.58 35.51 29.65 AR
11 20.93 AR 6 856.04  192.73 4885 A WHE
12 22.01 A- 7 HER 340 1.91 1.11 0.28 WA, LA KEE
13 23.09 3 1.9 391.67  83.93  116.15 BAEA
14 23.86 a- kb BE 4.6 13513 64.33  21.57 KEAE. Bk
15 26.30 Art Bz 1 363.31 — — HA . HORIE
16 27.09 F ot 45 191.06  134.11 13335 HORA
17 28.93 FEALARER 300 0.14 — — ¥R, FERAE
18 18.17 1- ¥4 -3- B2 1 — 27.71 — B3
19 16.10 FEE 1 — 42.18 3438 g Ak, BRI A A
20 18.73 ER S 350 0.32 0.2 0.2 F A=k
21 30.17 M 2 AR 53 5.4 1.22 1.36 RE ok HA&
22 25.70 2, 4- R _fhEk 0.2 — 227.05 — Reliek. ta A
23 28.59 xt F AR T B 27 — 428 3.2 BAME . LA, A
24 24.92 N &S] 9 37.23 — — FRE. BOLLA
25 29.99 P AR BR TR 0.04 1944625 9940 407875 #&. A RAE&. Fikk
26 10.65 hAN: 22 — 39.45 — A&, #E
27 23.27 HE 16 10.19 31.27 10.98 HE. HAk
28 25.90 EEE] 15 95.43 1782  78.48 B Ak, #eR. HE%
29 27.85 2- TEEAA 1000 0.4 — — k. HE. BRas
30 3393 2,3,5,6- W F koA 100 0.58 — 0.28 12 R ok

i AP LA EFE abc ATFEFEEM (P<0.05), “—
. Gk AARPT,

% g
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B2 2 3 Al IS RIS PEYI B (OAV > 1)
FE, ZERIRIEMR, HERRIER, Kt
AREBARME M - X 3 Pl s 5 Ji o B RS VEAL & )
BEATIRE M, KB T R W R BR IRBE AR, i
WY PP 2L i SR M B L B, R AR AR
MR T H 2B & S A, BRSOk
FEBRACT TR W R, g 2 kI, 5l -
I PR Z2 7 (K4 R AR ) I 2 B4 T BT W
1 OAV BUS A TTIG . SR M. T &M, 75
FlE . 4- WEGEE . AEERR 205, DL H R oRAS
() D- AP0 . HIE T, 3 b B SRR AR A U
ZE S EEARTPAERA S M. BESRAEE RS
Eo R HIX SR T T A N
WEE. A 1EM FDAEE R, RUIE R
&G ED 3 R o e R 22 S ) S R A Xt i
WY, AN S JEE A it 2 ) 7 S i L O i 22
57T AE-5 10 o 7 SRS I AT B DDA G

1.20

B /-Myreene 0.90
_ D-Limonene 0.60
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_ Acetoin 0.00

L -0.30
_ Octanoic acid 20.60
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2,4-Decadienal
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H Ji w R T
Hh 2 5
& 2 3 M RS RR SR E I R B R R K S AR

Fig.2 Heat map and cluster analysis of aroma active

compounds of three kinds of soy-marinated duck necks
2.13 LT HAML RS
B 3a & 3 s i G UK Y R Ok 4E o

WIW. W3C. W5C. W5S. WIC il W2W 4 & 28
Rl 2 7 3 HFE S ) 3 B R S, B A
K, AR B EY. BELED. FEMELE
Yo 3HFEMAKZEF EEEPE WIW CGF R
AU A WSS Y RA AR 1k
EE B, RS SAE A SV REZ T iE
IS Jir - TR XA 22 S ) B B4 R R &), P
FERFETEMAER (WHRER. FRER)
(10 % g 1 55 iz 8 g 2510, 4 43 (Principal
Component Analysis, PCA) AJ LLid i ig /N ds 11 4
FEFHR AR ARG S, 247 G 58 4 0
SRR, SREERIE S R Rt . B 3b
A& 3 PP Y FE ) PCA 0 T BT, 38 — 32 i ok
F i 66.1%, HFER TTERE (5 23.2%, Eitik
89.3%, DRI DL e 50 5 A G B B AR S B . K
T REFD W R 2R S e BB A AR L, (H
5 HMMESEAR, RKHW BT ER %R
FROESEInAHALL, T H MAESR EA TR E, A
R SRES 5, 5 GC-MS A 437 25 S —2L .

a —J i
— W
—H M
W2W W3C
Ww2S W6S
w1s
b O H
AT
5 + W
~ +
xX
N
g o +
< 0 Q 0o
E = +A A‘I'/\
,5_
-6 -4 -2 0 2 4

PCA (66.1%)

¥ 3 3 xRS AR SRR Y B iA FE 9L Bl ik ( a JFn PCA 34 EI( b )
Fig.3 Radar fingerprint profile (a) and PCA analysis (b) of

the odor of three kinds of soy-marinated duck necks

2.2 AR KRR A B AR 4 R

22.1 #BALRES TS
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SRR . AE W OREL TR H RS IE] T 17
FhE B, SEEHmEME: HE>THE>W R, 3
Fhis S B DA, B Z LR 5 3 AL, B
IR E N 203.97. 188.54. 26449 mg/100 g, 15 Lk
N 65.53%. 57.05%- 59.46%, ICHAERAITCRE LR .
W R H R A& S R 1) o SR FE dxe i, 9 68.18 mg/100 g,
JHMAMHM AP R 2B ARMAEEKR, SEN
47.81 mg/100 g A1 61.84 mg/100 g. Mt & BRAL 1
H kg, B85 E A 2.58 mg/100 g, {HIE
I T3 v G S R A B N v T A S R R

B 5 9 i 1 o TR 7 ) BT R A B R B, AR
U0 2 R ) B RN R R TR PEE, Y
TAV > 1 I 0] B e BEAR R DU iR 2 . W R B &
M 11 TAV 5 1.26, H P52, &R 1 TAV
191, 1.03, RABEE. WA W A H E
S fi o ) S SR A, SRR TR B R, ARG
SR R KIS R 5 4 s i U DL i
B S B R A PR 2 S AT R AR A 3 s e Y
BEARA R R Z — .

6 SMENBFHEESERSENRNER

Table 6 The results of free amino acid content in three kinds of soy-marinated duck necks

o . 4% /(mg/100 g) 48/
BRI ER EORAFE —_— T s (ng/100 g)
RAZ B gfek (+)  68.18+0.67°  25.77+0.39° 3436 +1.98° 100
BB ek (+)  21.12£0.96° 37.76 £ 0.67° 57.43 £0.43" 30
NgE (EfeRRURER ) 89.30 +1.63*  63.53+1.06° 91.79 +2.41°
EEN Bk (+) 1404+ 172 2668+379°  46.41+046" 150
H AR ek (+)  6.82+024° 11.40+0.71° 1471 £0.61° 130
il ek (+) 52,84+ 1.20° 4781 £5.16° 49.74 £2.42° 260
RN ek (+)  40.96+4.20°  39.12+3.89 61.84 + 4,63 60
NgE (HeARURER ) 114.67+7.4°  125.01 +13.55" 172.70 = 8.12°
i i Fek (-) 14434 £262°  408+241° 1071 £2.56" 0
AR Fek (=) 17.07+£152° 1922+1.73° 14.79 +0.55 50
B4 2R Fok (=) 1578 +0.34° 16.00+0.34°  21.43+0.94' —
HEBR Fok () 1.08 +0.44° 716+ 1.17° 20.46 +1.90° 40
TR Fek (-) 7.12+4.67° 12.06 +3.32° 20.82 +7.39° 30
F 7 2B ok (-) 3.95+1.31° 22.33+3.55° 18.24 £3.29° 90
ST RER ek (=) 4.59%0.96° 20.50 +2.94° 12.55+1.31° 190
KRR Fok (=) 25.53+339° 21.92 +6.36° 33.66 +2.28" 90
& (A RULE 89.55+15.25° 12328 +21.82° 167.67 20.06"
iGE=E Kook 5.96 +0.02° 623+007 6234003 300
F A B Tk 0 0 2.58+0.4% —
R Tk 11.76 = 0.04° 12.41+0.11° 15.87 +0.04° 50
& (AR ER) 17.72 £ 0.06° 18.65 +0.18" 24.69 *0.56"
%% (RHAR) 3112542234 33047+3661° 444843115
E: RF LA B FE abc AT EFBEM (P<0.05). “—” kRTAEEZAEILBG B,

222 ERMFBRASZHANIT

5. SR, 5- REFRM - PR S &
AR 2 [ B2 SR B R R PR AR 25 PR R T LA
=R IR R, Hoh - REESHH
EELR I B ER A R, SRS E
BEET 5- SEHRM - REFR (P<0.05), Mt
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Table 7 The results of flavor nucleotide content in three kinds of soy-marinated duck necks

BHBAE  ZABE @& /me/100¢) B1A
W g \p:a H %
5- BFER &R (+) 3.73+1.41° 13.88+1.41° 13.76+035" 125
5~ ML BR EEoR (+) 2730+ 1.06° 26.69+0.07° 2653+1.06 25
5. IR ER B /H#R (4)  6.06+022°  8.07+0.05" 7.15+0.10° 50
BT (BHFR) 37.09£2.69° 48.64+1.53" 4544=151°

E: AP EARDE FE abe AT EFBEMH (P<0.05).

5.0
a
| I
c I
W I H

4.5
4.0
3.5
3.0
B 205
& 4 3 #g xRS AEHY EUC &
Fig.4 EUC values of three kinds of marinated duck necks in sauce
E: FHARE AT IR SME DR EUC £+ 2

2.5
2.0
% (P<0.05),

1.5
1.0
0.5
0.0

T T T T T T T T 1

EUC & / (g MSG/100 g)

Scores Plot

o

al O H M
AT
+ + W
- 2 i
§ +
. A +
5 of o
S (o]
o A
=9 b .
_4_ )
-2 0 2 4

PC1 (55.4%)
5 3 e 1 RS R AR ) B A FE 9 i ( a JF PCA 3T E( b )
Fig.5 Radar fingerprint profile (a) and PCA analysis (b) of

the taste of three kinds of soy-marinated duck necks

2.2.3 EUCHHT

PA 1) it 140 965 A S 2 A TG R ) T AR B A Y 4
B, HpEkE R (REAER. faR) 58K
EHR (5 TR, - BRITFR. - IR Wi
EE R GBI R, WA 28 R 2k R M
T 4EAR, F DL S PRI EERAR . 75 3 i 1
FS AR fh o, H OB BUC {HIAE] 4.41 ¢ MSG/100 g,
Vo AR AL (P<<0.05) , Tt B H 5% 1 10 Ji7 ) et
WREMR T T R W R, W ANTENE AR & R AT
T R i R R AR B 3 R R AL TR
EWETHB. M2, HMPRERNTER
ZE T HAAF R (P<0.05), HTAV>1, F#£
B R EERR R DTHRBOR, U T A 2R 2 HL ALY
PR B A 1 O B T AR
224 BT ERM LR

BT AL S PR AR (R, &, . R
58 ) B i IR R R E 2 Ak o FRLAE 5 e SRR I 4y
AT HE I R R AE B A, S B PR A A T s R 5
= ASTREE HLF 5 1) 7 MEEK &, AHS fE /K 88 |
CTS fE 4% NMS fL 48, ANS L& 3%, SCS f&
JECHS A BT ER IR o VR L SRR L EHR L TR R BBURK
PKS I CPS 1% J&k2% it I f& 8, — Mk e ks
AL S BB A k. B 5 g3 4% sy e NMS 1%
JERAS 1 2 S AR, RIS  HRE > W R > T R,
VLA 3 K XS R EERAR v, H AR T T R
W e T FRAE SCS ARIRAS b S it (145 = i S2AE
e, UEEATETE IR BRI H . XF 3 i xS i e
Tl 7 ARSI AR AT F R b, K PCA
Xt T W RERT T REEAE S I X A OR AR, (HH
R 2 R B R B AN R RS 4, B W RN T
FER P 1) 1 PG PR SRR SRR AN, 5 H AT TR
(PG AE 22 57, I H 22 57 0l 6 3 B4R fp 7R SR A
TR AER o H A YRR AR K 2 TR
g ZimxE AR, MTTELEKANE, AH
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PoF i 22 TEJRERIOR 14 22 572 AT R 55 13 PR v BB A S sk 11 A
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3 ZHig
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HVRHIE B SR BE R 24T 1 3 2 Ao BT 1HL
3 Fhi S e R LSS e 56 Rl E R R T, H
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