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Abstract: [Objective] By using flavor detection technology, the effect of heat treatment on Nanjing water-boiled salted duck’s
warmed-over flavor (WOF) was investigated, and the main components of warmed-over flavor were identified. The study could fill
the gap in research on warmed-over flavor of Nanjing water-boiled salted duck, as well as provide a basis for controlling the odor
associated with poultry processing. [ Method ] The raw materials for the Nanjing water-boiled salted duck were 12 cherry valley duck
legs, washed, dry pickled, wet pickled, cooled, and boiled. The samples were vacuum packed in high-temperature retort pouches and
randomly divided into four groups after cooling. In order to examine the changes in volatile odor substances in water-boiled salted
ducks after heat treatment, one group was used as a control without heat treatment, and the other three groups were heated at different
temperatures (80 'C 50 min, 100 'C 30 min, and 121 C 15 min). By using HS-SPME-GC-MS in combination with electronic
nose and sensory evaluation, the effect of heat treatment on Nanjing water-boiled salted duck’s warmed-over flavor was studied by
cluster analysis and PLS-DA. [Result] Under different heat treatment conditions, Nanjing water-boiled salted duck contained
different volatile flavor substances. Sensory evaluation showed that the highest warmed-over flavor was found in the 121 C heat
treatment group, followed by 100 'C and 80 C group, and the best flavor was found in water-boiled salted duck without heat
treatment. A total of 78 flavor compounds were detected in the four groups, mainly including aldehydes, ketones, hydrocarbons,
alcohols, nitrogenous sulfur, and benzene. These 78 flavor substances were analyzed for OAV, and 22 active odors were detected with
OAV =1, among these 22 active odor substances, cluster analysis showed that Valeraldehyde, 2-Heptanone, Decanal, Dodecanal,
Octanal, Hexanal, Heptanal, Nonanal, 2,5-Octanedione, 1-Octen-3-ol and 2-Pentylfuran were the most abundant in the 121 'C group.
Monanal, Octanal, Valeraldehyde, 1-Octen-3-ol, and 2-Pentylfuran were found to have VIP>1 and the highest content at 121 C in
the OPLS-DA analysis (P<<0.05). [Conclusion] It has been found that heat treatment at 121 “C increased oxidative degradation of
lipids in water-boiled salted duck, significantly reduced the content of representative aroma substances, and increased the amount of
representative odor substances. Nanjing water-boiled salted duck’s warmed-over flavor mainly consisted of Nonanal, Octanal,
Valeraldehyde, 1-Octen-3-ol, and 2-Pentylfuran.

Key words: Nanjing water-boiled salted duck; heat treatment; warmed-over flavor; volatile compounds
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Fig. | Nanjing water-boiled salted duck electronic nose radar diagram (A) and PCA diagram (B) at different heat treatment

temperatures
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Table 2 Changes of volatile flavor substances in Nanjing water-boiled salted duck at different heat treatment temperatures
feamEwk st ks Sokih A1 Content (ugkg)
Compound Identification  Oder description CK 80 T 0o T 121 C
hasis

B2 Hydrocarbons
(3E)-3- 14240 P BEER |4 828 MS NC 520.10¢15.11a 84.69+3.03b 6038271k —
(3E}-3-prop-2-enylidenecyclabutene —
A HEdE —HE 1071 MS. Rl  HTFHS 669.16:20.31a - — —
Cyelohexene, 1-methyl-4-{ 1-methy Orange aroma
lethenyl -, (4R)-
3,7- -1 R 862 MS. RI  NC 308.56:11.33a — — —
3, 7-dimethyl- 1-Octene
i [ cis-Anethol 906 MS. RI Gt diffel. BEEECTH 22956+10.76b  5643+534a 928159 31a

Sweet, cool, fennel

smell
b4 Dodecane 1200 M3, RI NC 374.03£12.43b 198.99+£8 35a 131.35+6.33a 134.05+5.12a
2,6,10-= P - & 1456 MS. Rl WNC 73.0846.15a 54574433 S58124.10a 679245 32a
2,6,10-Trimethyltetradecane
2,61 1-=HR- Tk 1241 MS. RI NC 141.89£9.3 a 174.29£8.82a 120.05£10.05a 1258629330
2,6.11-Trimethyldodecane
+ MLt Tetradecane 1400 MS. RI  NC 97.76+9.11a 66.11£621a 5083333 72.3545.33a
2-8 4% 2-Chlorooctane 902 MS. RI NC — 106.63+6.30a — —
b Hbi Pentadecane 1504 MS. RI NC 153.31£10.33a 114889452 100.72+8.33a 1230410330
[I5-(1R* 4E95*}-4,11,11-=FF & 971 M3 NC 9.98+1.21a — - —_
8- PP LA 7. 2.00+— Bi-4-35
[1S-(1R* 4E85%)|-4,11,11-Trimet
hyl-8-methylenebicyelo [7.2.0]
undec-4-ene
iR it 1074 MS. RI FA, HEHGb: 64 58+4 304 — - —
Terpinolene Matsuki, citrus flavor
2.4 6-— B B4 1087 MS. RI NC 164.65£10.33a T0.5548 20k
2.4, 6-Trimethyldecane
ER 1033 MS. Rl FPHE. dilifek 65.91£7.01h 76.01:8.10b 543746330 37.44=4.02a
Limonene Lemon, mint flavoer
1,5,5-— B Bh-a-0F HH BE2E Ui 911 MS. Rl WNC 52984 3Th S1.20k6.12a - 12.5520.12h
G-methylene-1,5.5-Trimethyl
cyclohexene
ik 1468 MS. RI . Aknk #5.07£1033a - — —
f-Caryophyllene Spicy, woody Mavor
-l 1373 MS. RI [ R 4 121.60+11.12a — — —
a-Pinene Pine, coniferous aroma
7wkl Hexadecane 1618 MS. Rl NC = 161.39£12.33b - 89.67+7.33a
235810 BB S8 1080 MS. RI  NC 3521£1.02a
23,5 8-Tetramethyldecane
b4 Undecane 1101 MS., RI NC 63.67+4.33a 56.60+3,72a 52.1845.11a 64.2140.02a
%4% Decane 996 MS. RI NC 42, 75+8 33a 38.33+5.56a 288942 33a 28.01+1 8%
2,6 EEA—4f 1152 MS. RI NC 12350+F11.03a  89.69£8.02a T516z841a 95.15£7.73a
2,6-Dimethylundecane :
-85 1018 M3, RI Ak, g 32378236 33.63+1.03a 44, 114545 43,6043 33a

p-Terpinene

Wood, metallic smell
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4 2 Continued table 2
Ay Ef sI B R “BkdR &% Content (pgke™)
Compound Identification  Odor deseription CK 80 T 100 T FIs
basis

H-phe-3- 3 O §04 MS NC — 121.68+13.72a = =
11-Pentane-3-Methylhexane
12-F Y 1421 MS. RI  NC = 165814201 - 15.00:1 8%
1,2-Epoxytetradecane
3- Bl 3-Eicosane 1986 MS. RI  NC — 123.48£17.03a — —
EALE ML Octyleyclopropane 805 MS, Rl  NC = - 7412033 -
24" HEATE 1226 M8, RI  NC — = 94841 .64 —
2 4-Dimethyldodecane
3.+ 3-Docosanol 2281 MS. RI  NC — = 21.33341a 28,306,022
HHE =i Cycloheptatriene £13 MS. RI NC — — — 94,3410.05a
10- 4 10-Henicosene 2046 MS. Rl NC — — — 13,601 82a
BE¥ Aldehydes
i3 692 MS. BRI i, #3F, ek 28053£19332  285.13+1302a 256.59:17.36a  996.64:17.01b
Valeraldehyde Almond, malt, spicy

flavor
MR 1202 MS. RI BB, HEE. SRNERE 454944013 4501+3.01a 472043330 48,8954 11a
Decanal Soap, orange peel,

tallow flavor
(Z)-2- T30 1146 MS. RI @02, NEl. DERBE  2035+2.03a — 27.00+2.67a ==
{Z)-2-Nonenal Iris, fatty, cucumber

flavor
TfiE 1101 MS. RI  FERG. HisGuE 914532100 132939+£3237b  1316.03417.33h 15846034022
MNonanal Fatty, citrus flavor
i 1003 MS. RI  HERG. MBS, $pEEsE  102208:43.73c  1369.69534.56b  134781229.11b  1689.87+39.72a
Owctanal Fatty, soap, lemon

flavor
B 908 MS. BRI FElf. HEEG. MESLME  424.10£27.05a 32082+1862b 34796220.13ab  486.59:30.56a
Heptanal Fatty, citrus, rancid

smell
E ]2 961 MS. BRI  #{, fallink 91.38£10.33a 73.23+9.6Ta 65.3327.56a 80.31+0.02a
Benzaldehyde Almonds, burnt sugar

favor
LR 801 MS. RI  (E@PE: FEDG. %5 3286.68£312.65b 3788.73£275.13a 3824.27£266.42a 3960.89+302.33a
Hexanal B (EECRE: AR,

3 B

Low concentration:

fat, grassy flavor; high

concentration:

rancidity, spicy taste
I-FAETRE 638 MS. Rl WA, #{C, #IFEE 351.26£37.42a — — 22,7043.12b
Isovaleraldehyde Cocoa, almond, malt

flavor
b J\E Octadecanal 2052 MS. RI  jlill§uE Grease smell  7.7651.21b 15.24£2.73a 2044£3.32a 20.52+2.67a
758 Hexadecanal 1834 MS. Rl #il Garlic smell 16,8343 23¢ 31.57+4.02b 62,386,450 B102+6.12a
(£)-4- 55458 (£)-4-Decenal 667 MS., Rl 0k Green taste — 21.97+2.33b 56.9446.67a =
1 kAR 1198 MS. RI [RdG. ek — 3794+521a = =

Myristicin aldehyde

Fatty, waxy taste
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#4822 Continued table 2
HEWER sl BEHE it s 1k Content (ng-kg™)
Compound Identification  Odor description CK 80 T e T 121 ¢
basis

+-% 1423 MS. RI  HElf. feidek 13.05£1.01a 15.92+1.67a 13,260.92a 16,5641 93a
Dodecanal Fatty, pine oil flavor
LA Heptadecanal 1906 MS. RI NC - — 5.42+0.21a 5.35+0.73a
- =/ Tridecanal 1503 MS. RI i, FiliE Flower, sweet = — 4662091 =
+ /U Tetradecenal 1611 M5. RI  NC - — 2224372 511861 1a
(E)-2-SFHRAR 1056 MS. RI SR, R R = 769£2.12a
{£)-2-Octenal Gireen, nutty, fatty

flavor
B3 Alcohols
1 H5-3-FE 956 M3. Rl @ik 1367.97+121.42b  1582.81£14520b  1460.032133.65b  1747.05=113.67a
1-Octen-3-o] Mushroom flavor
ity 1100 MS. RI  {k, PAHI 0662622670 1163061733 13577413510 106.80211.01h
Linalool Flower, lavender

Aavor
2-E M- 1- 8 1104 MS. Rl  fER, " 62.19£7 93b 88.07+9.20b 21303128772 73.28£9.33b
2-Octen-1-0l Soap, plastic smell
et 1031 MS. BRI ESEESST, fFoiek  3488445221a  13101+1783b  15849:1501b  186.30:19.62b
Cineole Camphor-like aroma,

cool taste
d-hi e 907 MS Lo i P = 23349:2833a  14254x1667h  163.39:21.56b  I8R.70=19.38b
Terpinine-4-ol Turpentine, nutmeg
IR 1589 MS. RI g, 5 £7.03+£0.73a 46,303 20b 354923 45 30,8444 21b
1-Hexadecanol Flower, waxy smell
a-fi it AE 1189 MS. RI f50, Wf, MEEE 131.08£16310 — 57.36¢11.14a 46.45:8 42
Alpha-Terpineol Pine oil, fennel, mint

favor
e 760 MS. RI Mk 90048 .67h 109.13£13.62b 12392419330 17904221.77a
I Pemnol Viregar llwoe
{(-)-4-#5 W EE (-)-Terpinen-4-ol 904 MS. RI NC 366.92466.67a — — —
(R)-aa-d-=FIRE3 5 Cf-1-FRE 857 M3 NC 74.61+11.01a 74.84+0 825 = 82.24+7 3da
3-Cyclohexene- | -methanol, a,a.
4-trimethyl-, (R)-
6= - - 962 M3, Rl fh%E. PRk = — 19.28+2 78%a =
6-Methylheptanol Chemical, green
3% Ketones
2-Hifd 2-Heptanone 891 MS. Rl [Ek Soapy smell  24.51£3.12b 219.90£19.33a  247.3422356a  281.0722267a
2-FRAEER I A 921 MS NC 19766£18.03b  281.9562567a 31920433450 311.04£29.80
2-Methyleyelopentanone
2, 53 Hi 2.5-Heptanedione 984 MS3. Rl NC 4041 89245350 4392.15£168.62a 4181.72=160.67Ta  4410.86=217.45
i AL A i 2005 Ms. Rl BB, R R322611.026  42.8849.73a 42.4846.33a 41.9327.6Ta
Geranylacetone Roses, Flowers
B3 Esters
CLAE 2.5 1T 948 MS. Rl GHTIAE dFek 2489 36+344.78a
Vinyl hexanoate Sweet ether scent
(3-FRRE2 2 4= HUE G2 BIE 815 MS NC 2053042133 1155851145 17390+17.67a  121.79+13.80b

HEAR
Propancic acid, 2-methyl-, 3-hydroxy-
3,2,4+Trime1.‘hy_lpe_nty] ester
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#:3 2 Continued tahle 2

HEWER sl BEHE it s 1k Content (ng-kg™)

Compound Identification  Odor description CK 80 T e T 121 ¢
basis

EREMEERY Benzene and sulfur series containing nitrogen

2,6- - FLU T HER 1180 MS. Rl NC 23.69+4.02b 34.11+3.33a 40,6746 7da 47.05.6Ta

Butylated hydroxytoluene

P p-Xylene 845 MS. Rl "[E Plastic smell  26.69+4.33¢ 67.2048.67Th 107.6540.06a 15993411 430

£l Ethylamine 677 MS. Rl fabf Fishsmell 345.75£39.71a  203.44£22.04b  187.29223.33b —

AL Ether 816 MS. Rl  NC 25.68+3.31b 41.59+5.73a 49 51+6.01a 44.13+6.33a

[ 4 m-Xylene BeG MS5. Rl WIEng Plastic smell == — 42 B6a5.42a 854347 67h

2A-TRUT AR 1073 M5. Rl NC 194241 720 314742 B4a — 343343 .65

2 4-Di-t-butylphenol

34 Toluene 773 MS. RI itk Smell of paint = 42.27+6.78a — —

HRERFH o-Cymene 846 MS. RI NC 149.94+17.6Ta — — —

[a) 5 AEFTH m-Cymene 872 MS. RI NC 101.71+11.33a — — —

2 HEAMER T - 1A 2B 817 MS. RI NC 131.54+14.48 — — —

I-Azetidineethanamine

LM Furans

21 B G992 MS. |1 G, 8F 1386 48£110.73d  1887.56:18742c  2477944214.33b 288423267252

2-Pentylfuran Bean-aroma, fruity

Ak Others

bt 1 i 770 M3 NC - = 3.92+067a =

Dodecane- [-sulfony] chloride

ST B SRR 24-25T B K BT R G hetpfwww flavornet.org 1 hitp:www.odourorgauks  ASR] S IEER R B AR A ] 22 e B (P<C0.05),

=" JFenAknih: NC #nilAdig. T

References [24-25] describing odors and database websites: http:/www flavornetorg and http:www.odourorg uk; Different lowercase letters indicate significant
difference between different treatment groups (P<20.05); “—"" indicate that it 1s not detected; NC indicate it has not vet been determined, The same as below

BRI B P R, 3R R-2,24- =1
i 8 B2 - FF B P IR AR PR A 0 5 e ARG, 1 AR £ AR
AT e CK AP IR, (BRI Sk o i 35 il
e, DRI R A R B i A5 Y

M| A ) e B A A Ak B T v T A B
Ham, oo 2-PepE BAT IR R, 7 0P A OB
167 WdZedh 2-DEmd A 2,5-3 Wil OAV=>1, —#
it &R A R R EEAEH], B 121 CAbBE A 2,5-
SRR, PTRE R R K I A R Bk
g

Z530 121 CRRIRMAEBERS, 1 P o i 24 15
SEUETE (P<0.05) , HOAV>1, 2-[KHM
ARG S 0=, fEIRIRIE FHA BE. W F
LK —Fhgi S A A, Bk, 2-PR o ] fE AL 5
SR AR e A AR SR s —.
2.3 Eh7KRYFAALTRITIZ AR 0AV =1 BOIE & M R B

b3

IS 22 B OAV > | (¥4 52 1 Um0 i ik

TS AT, BE s T 0 Hl LA () — Pl ) 9 A [A) Ak
BEAH 2 1) (22 A . AP 2 PTRAG I, AP I
bRl 4 AP ACERAL. SAERh 22 B OAV =1
AR S AT S e, HaamiarRErmy
RS, R I R S SRR, |
B X R S B . AN E A B
(8] (4 A PR R T 5 AN TR) . TR K 4, B
HOCK A 3-FRRE TR, 7o 7 M e o I R s
PP H A PR A 5 R, PR el et SR K
W S A U ) T A 3 Tk g 80 "C LA AL 100 °C
I PR AN AT R ARG . (2)-2- THBE . (B)-2-ME LA &
-1 B RS, BeEd My Ga
16, 150 B ey I AN T AR A IO 1) FE
(] e L e A A e = AR T B SN 121 C bR
S1MRES R B, FEAIREE. 2-Di.
REE. 8. TE. O, BB, TR, 25-F=
il -3 -EROR 2- [ BEE g, T T AU A
FF AR AR R IR 2 E R A e A R R

=)



3444

Mok F

.f‘.‘%

56 4%

3 FRIBLIERE T R KRR Z 1S MR R e 0AV

Table 3 OAV of volatile flavor substances of Nanjing water-boiled salted duck at different heat treatment temperatures

LAy EoE L3 A OAV

Compound Sensitivity Ulg-l:g"] CK 80T 100 T TR &
BE Aldehydes

1%# Valeraldehyde 12 2338 23.76 2138 83.03
SEEE Decanal 0.1 454,90 450,10 472 488.90
(£)-2-THHfE (£)-2-Nonenal 4.1 496 — a6l —
T Nonanal 1 914,53 1329.39 1316.03 1584.6
¢ Octanal 0.7 1460.11 1956.7 102544 24144
[#E Heptanal 3 141,37 106.94 115,99 162.20
# 8% Benzaldehyde 350 0.26 0.21 0.19 0.23
G Hexanal 45 73037 84194 %4984 8802
3-HALTRE Isovaleraldehyde 02 1756.3 = — 113.5
- A% Dodecanal 2 6.53 7.96 6.63 .28
(E)-2-FAREE (E)-2-octenal 3 = = 2.56 =
B3 Alcohols

- 4-3-F1 1-Octen-3-0l 1 1367.97 158281 1469,03 1747.05
FHIRY Linalool 6 14.44 19.42 22,63 17.80
2-F 182 2-Octen-1-0l 40 1.55 2.0 533 1.83
Hentith® Cineole 140.04 249 0.94 1.13 1.33
4-iffi ;¢ Terpinine-d-ol 1240 0.19 011 0.13 0.15
a-# b Alpha-Terpineol 330 0,40 == 0.17 0.14
EEE Tsoamyl aleohol 4000 0.02 0.03 0.03 .04
B Ketones

2-Hifd 2-Heptanone 141 0.17 1.56 1.75 1.99
2,5-% A 2.5-Heptanedione 2.52 160392 1742,92 165941 1750.34
4L 48 Geranylacetone 60 1.39 0.71 0.71 0.7¢
Bi¥ Esters

LB Z 4B Vinyl hexanoate 14 177.81 - — —
A3 Furans

2- [ HEMERY 2-Pentylfuran 6 231.08 314.59 412,99 480,703
83 Hydrocarbons

HI PN cis-Anethol 0.14 025.43 403.07 66293

i Dodecane 2040 0,09 010 0.06 0.07
FebtithiS Terpinolene 3260 0,02 — — —
¥4 Limonene 10 6,59 7.60 544 3.74
-EITTHS f-Caryophyllene 64 1.33 — — —
a-{E4f a-pinene 6 2027 — — —
EEAWEERY Benzene and sulfur series containing nitrogen

W U p-Xylene 450.23 .06 0.15 0.24 0.36
3 Toluene 1550 003

T wofe ) 1 (1 25 %5 S0k [ 8][26]1 LA B2 it Flavor-Base 10th Edition ( Leffingwell & Associates, US.A BT

References [18][26] to flavor thresholds and search through Flavor-Base 10th Edition { Leffingwell & Associates, U8 AL
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Ckl CK2 CK3 LI L2 L3 M1

Frigti Limonene

i A cis-Anethol

FPAY Linalool

Ezvl iR Cineole

f-4117H f-Caryophyllene
L 2R Vinyl hexanoate
a-iittf; a-Pinene

3 TEE Isovaleraldehyde
29 Hi-1-B% 2-Octen-1-ol
(E)-2-2E156 Y (E)-2-octenal
(2)-2- AR (£)-2-Nonenal
H#RE Heptanal

o iE Octanal

1= 4i-3-BF 1-Octen-3-0l

| 2-2 ¥ 2-Heptanone

28 HEVEN 2-Amylfuran
CAE Hexanal

452 Decanal

2.5- " 2.5-Heptanedione
% Lauryl aldehyde

T: % Nonanal

HERE Valeraldehyde

M2 M3 HI HZ H3

CKI—3 {UEM A 3 P8, L1—3 {03 80 TAMEA 3 8 M1—3 {0 100 CTxbPEgl 3 P H1—3 {0 121 TR 3 1l
CK1-3 represent 3 replicates of the control group: L1-3 represent 3 replicates of the 80 T treatment group: MI-3 represent 3 replicates of the 100 C

treatment group; HI-3 represent 3 replicates of the 121 0 treatment group

E2 FEALIERET RS EE EFRER 0AV=1 AR E S AT E

Fig. 2 Cluster analysis heat map of volatile flavor substance OAV =1 of Nanjing water-boiled salted duck at different heat

treatment temperatures

2.4 KRGS IERTE B XCRIERERKY R AR

B ZRFAI AT

A 2270 OAV > 1 {193 R PR 8 SR EAT i B — T
FIR S AT . FURD VIP (5 i R A (7] b 25 441 ) 8% 7 6
ARSI, HELEA R . BH5
JICHT VIP=> 1, el GEAE i e brid B F Ko A AL B
anBEAT X4 T oz IR E B AT VIP I
AR5, Sgrp EREBELE (VIP) (8 R I

3 FiR, VIP &5 B PLS-DA #8471 B 77 1k &
v, LU B AR B Y £EAS [ 4 b A sk S,
PLS-DA 4r #7535 9 f VIP>1 #9485, 40 024k
TMEE, 2-E0E-1 BEL 1-SRIA-3-RE, TR, (B)-2-%4
ME. EME, SRR, (2)-2- BB 2 Akmkg,
IX 9 P P TR T VS 1 A2 A Ak L 6D 5
R, HE I Ak 38 5 o E KM 3 kU
B R uR i T i G R P iR R . o (2)-2- B RE
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7E CK 41 /% 100 CAabF4LH I, H(E)-2- Ml 2
100 CALBZLHBL, U WX B R AT mT LL{ES 100

ol ek H bR IE Y, 4 s BRETE 121 T
T A B RS, R 5 BRI (ERE.

CHEFRA (dRiC . AT g B 2-9E -1 BT, TR, JREE. 1-2F00-3-EE A0 2-10Fkmcms ) v fE Rt
Ay SIFE A HE4H % 100 CabM4 & B E s, Fikd 7K v 2 A Y b B
14F
1.2
1.0 — —T— —_ e Sy e A el | e 1 i S
am 0.8
&
0.6
04
0.2
0.0
B SN II A 55 3 5 o
P t:*q;ﬁ?gfﬁzﬂ@%ﬁ‘g@ f iﬁ«aﬂ% s %ﬁ fﬁ‘ ﬁf’;ﬁ
g 6 o gt Rl '«,,‘ > \\._ LR = 'Ef
PrLE S i & & o »{\’5’
o & W W 1.‘?':1 R \Q\% L

B3 ETEEFELMEMKME (OAV=1) BIVIP{E
Fig. 3 The variable importance in the projection (VIP) values based on key volatile compound data OAV =1

2.5 HERKRSFAALIR IR A REE S AR

TR VR AL VE S AR S R4 R
SLk LAY LR B 5 B A 1) A BRI A
AW ETEMRAE, Dk, HAURE 3 4Ty stk
KNS AT 4y SR WA 4 BroR, bR G K
MO7EGFmk . Feok. MRk, PHASTE. WESIRE
Jrindy a2 R B (P<0.05) o KUMRJT,
A AL A ek 5 T LA b FR AL (P<<0.05) , H
Jo s B A A B R AN B G, IR o
H(P<0.05) , Jul R 121 ChbEe, MEWFEA
AR — B0 HOS RS AL E, UER 121 C SR

Ak PRS0 SR KR MR BE 2, R . {H AL
il 2 1) el ke LA SR RE R FE A 22 e AN 3 (P>0.05)
150 3 A ALk B R ARG JRRR () S A, R HH
R B T TR B e, 3K 4 Ak B I Ak BT
ABIARIE P TR R S AN .
OFL G E b B AR G, X R A A R e e T
R AL SR Ty, 7K 43 5 5B Ak BER LAY 7 i
T AS B ARG, Ak R 1 PR e 2 6 FL AT k. &5
b b2 AR SR K PG At BT, ELBEAS AL R R
PR, ik K 6 T R B Ak I o A R R
Wk, (EIH 9 LR
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Saltiness

1) I 5

Meat compaciness
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Roughness

—— K
—8— K0 T
—— 100 T
—yr— 12142

ok

Peculiar smell

w

Delicate Mavour

LA

Chewiness

fil g

Rancid flavour

B4 FEANIERE TERAKBBE TN

Fig. 4 Sensory evaluation of Nanjing water-boiled salted duck at different heat treatment temperatures
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