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Aroma Compounds Profile In Skin And Meat From Beijing Roasted Duck (#368)
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Introduction

Beijing Roasted duck is Chinese traditional food, and very famous due to rich
aroma. The key aroma compounds of roasted duck are still not well clear and
systematically analyzed. Combination of detecting and recombination model
can avoid inaccurate drawback of traditional method by single gas chro-
matography-olfactometry-mass spectrometery (GC-O-MS), and be able to
accurately identify aroma compounds of products. The objective of the study
was to confirm key aroma compounds and aroma profile of Beijing roasted
duck by using headspace solid-phase microextraction/ gas chromatogra-
phy-olfactometry-mass spectrometry (HS-SPME-GC-O-MS), odor activity
value (OAV) and flavor omission experiments.

Methods

21 Sample preparation

The four most representative brands of Beijing roasted ducks were sampled
from traditional restaurants in Beijing, China. The ducks had the same growth
management with a daily age of 38 days and a weight of about 2 kg. The
ducks were roasted 60 min at 250K and the roasted leg skin and meat were
selected. The nonanal (99.5%), octanal (99%), 2-furfurylthiol (97%), 1-octen-
3-ol (98%), 2-methyl-3-heptanone (99%) (internal standard) and n-alkanes
(C7-C40, 297%) (external standard) and other standards were purchased.
2.2 Detection and recombination experiments of aroma compounds

The extraction and detection of aroma compounds were carried out by us-
ing HS-SPME-GC-0O-MS/SIM. The identification analysis was operated by
comparison with the mass spectrometry library, retention indices (RI), odor
qualities and authentic flavor standards. The quantitation analysis was de-
termined by 2-methyl-3-heptanone as internal standard and 5-point internal
standard curves of authentic flavor standards. The key aroma compounds
of Beijing roasted duck were confirmed by OAV, flavor recombination and
omission experiments based on triangulation test of sensory evaluation.

2.3 Statistical analysis

The aroma compounds from six roasted duck of each brand were analyzed.
All results were operated repeatedly for six times. All statistical analyses of
aroma compounds were conducted by SPSS 19.0 software (IBM Corpora-
tion, USA). The heatmap analysis of aroma compounds was made by Origin
2018 software (OriginLab Corporation, USA). The results were expressed as
the mean * standard deviation.

Results

As shown in Table 1, 41 aroma compounds were determined in Beijing roast-

ed duck, mainly containing aldehydes, ketones, alcohols, acids, phenols,
sulfur-containing compounds and nitrogen-containing compounds. The sul-
fur-containing compounds and aldehydes had higher contents, such as me-
thional (9.67-157.34 ng/g), dimethyl trisulfide (17.92-103.49 ng/g), 2-furfurylthi-
ol (11.05-165.00 ng/g), hexanal (11.35-778.87 ng/g), nonanal (30.74-1567.33
ng/g) and (E, E)-2,4-decadienal (53.89-85.62 ng/qg).

As shown in Figure 1, 18 aroma compounds with OAV higher than 1 were
determined, including 12 aldehydes, 3 sulfur-containing compounds and 1
alcohol, such as 2-furfurylthiol (2209.32<0OAV<32999.37), dimethyl trisul-
fide (3584.83<0AV<20698.97), methional(48.36<0AV<786.72), octanal
(69.71<0AV<371.88) and (£, E)-2,4-decadienal (269.47<0OAV<42812).

As shown in Figure 2, aroma recombination and omission experiments
demonstrated 9 aroma compounds significantly contributed to the charac-
teristic aroma of Beijing roasted duck. These 9 key aroma compounds were
2-furfurylthiol, dimethyl trisulfide, hexanal, heptanal, octanal, nonanal, methi-
onal, 1-octen-3-ol and (E, £)-2,4-decadienal, among which the 2-furfurylthiol
and dimethyl trisulfide significantly affected the aroma of roasted duck (p
<0.01). The sensory evaluation score of recombination model with 9 aroma
compounds was 4.5 points (0-5). The aroma characteristic of Beijing roasted
duck were fatty, roasty and meaty aroma.

Conclusion

The key aroma compounds of Beijing roasted duck were 2-furfurylthiol, di-
methyl trisulfide, hexanal, heptanal, octanal, nonanal, methional, 1-octen-3-ol
and (E, E)-2,4-decadienal. The major aroma profile of Beijing roasted duck
were strong fatty, roasty and meaty.
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Aroma profile of Beijing roasted duck (RD) compared with that of the
aroma recombination model (RM)
RD, roasted duck; RM, recombination model.
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Heatmap analysis of aroma compounds

A tp, roasted duck A leg skin; A tr, roasted duck A leg meat; B tp,
roasted duck B leg skin; B tr, roasted duck B leg meat; C tp, roast-
ed duck C leg skin; C tr, roasted duck C leg meat; D tp, roasted
duck D leg skin; D tr, roasted duck D leg meat.
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I roasted duck roasted duck B roasted duck C roasted duck D
leg skin Iog meat g skin leg meat leg skin Iog meat leg skin log meat
pentanal 137.7542344 3568725041 23354504 35332051 2812033 .66:7.42 2464048 60.04+477
hexanal 860851391 TISTAISAT 44404565 68043118 12494061 744241417 1135:045 84734403
heptanal 1841503421 G06BLI0237 1253812970 133.10060.98 1342257 1041703896 4202863 911411457
octanal 1084001164 2603245633 922001107 1253015175 4R0L190 1182013754 53.43:220 9038012.44
nonanal 07412093 TOM9I446 ASNI9ISSAD  ISGTIII6N21 G2I6LI0T6 261669 2353914268 G90.9214750
furfural 11282172 1795132 5142072 39552.00 5632046 3124091 3132028 1.52:020
benzaldehyde 8811331 25.5815.60 159111042 278311366 4401148 24.6817.79 82912.13 268516.32
i phenyl acetaldchyde 207821288 13912260 12262046 31.29212.10 1334421920 3530210.07 137663011 26725155
Smethylfuran L59+0.62 < 028:0.13 s 0.72:0.05 05140.14 s s
(E)-2-hexenal 206013691 183.95555.23 182.02253.56  68.69=9.88 36058742 415620.16 20912612 685125
(B 2-heptenal 1302441821 923241560 08436 58071122 490041126 28722266 1170842402 35754831
(E2-octenal ST00.2294  198.66.85.59 163422709 3349115496 2971752 IBLIGLIS 39821316 1510413024
(E-2-nonenal 10732366 24334332 36174857 5565670 14112200 31542070 13.472041 34747
{F)2-docenal 114520075 2690704 @OULIB 12 62202022 N6RLIGE 340911427 20862380 45611439
2.umdecenal - . 0882016 1454094 039=0,05 0.9620.18 0.40=0,07 1.56=0.67
(F, 1922 d-decadicnal 69012455 1891152 R1S82523 7%27:354 MILE 60296 6432147 8567990
2,3-octancdione 29820.43 §0.88425.50 6412102 583321334 15520.19 28724115 149:0.13 10.16£2.63
ketones 2-nonanone 0.0120.00 0.0120.00 21121 0012000 043008 034019 0992021 0212004
2(SH)-furanone 472184 2.8920.68 412:088 3242064 3752079 4112056 3642031 320066
ool L-pentanol 3781099 8034482 1L87:0.18 2854112 - 0.17+0.04 - -
1-octenc-3-ol 10472279 8042223 9.3327.07 528104 3792259 14.48=4.36 798050
propaoic acid 6.0512.07 - 2794101 1271019 148:024 0771024 09910.09 0614013
s butanoic acid 61292 0934031 8454337 1914099 219:0.70 09140.26 2964046 1725023
isovaleric acid 530105 4455196 2375185 - 1272027 < 0.4820,07 0.78=0.18
hexanoic acid 8271110 12361302 6100145 8221299 3.5810.99 2851083 3.1410.62 4600128
esters hexenyl acetate 1938750 - : - - . 27325521 5
gnatacol 17412657 58021 55 134853 4 K 1896165 10422194 4162087 83420 8
phenols maliol 9.7913.10 0.5710.20 9.74:2.75 13.7263.27 1.9610.34 4401104 110:034
phenol 13326679 0842026 1704071 0.67+0.28 15784165 780205 2254013 1734107
sulfur- containing ‘methional 323887 80542761 1321422277 743422199 650812865 26814531 157341960 9.67:693
dimethy] isulfide 17.92:4.58 103.49:26.86 35.0019.08 57.60:26.58 2000438 SSI84ILI 24331284 21741621
compounds 2 furfurylthiol 11052187 149.04235.34 GLSSEIL92  165.0084386 44208734 132482443 44708527 S7.00£12.07
2-methylpyrazine WRTALE 1937383 BB 1158448 18166190 12.50:4.54 QT2 9951120
2,5-dimethylpyrazine 4301150 5011105 13571325 3520181 3551041 1871054 15341315 209:0.25
nitrogen-containing 2-chylpyrazine 20320.72 - 102081 = 20520.89 - 1682128 1932021
compounds e - st ooz . . . .
2eethyl-G-methylpyrazine 1404050 - 3394103 1884082 2 0.8040.17 630+1.58 057000
pyrrole 29120.78 - 2432086 - 0.7720.06 - 2112054 314053
—_— 2-peutylfuan 4161081 6561144 7814101 7.9212.04 290:020 3.4510.54 2041029 400053
2acetylfuran 486076 2914106 6.7920.57 106423.70 3462085 5334185 6412171 2882048
hydrocarbon styrene 1.04£0.29 5204150 427:070 3534147 1.73:0.16 3584159 1.07:038 295059

Quantitation of aroma compounds in skin and meat from leg of Beijing
roasted duck
A tp, roasted duck A leg skin; A tr, roasted duck A leg meat; B tp,
roasted duck B leg skin; B tr, roasted duck B leg meat; C tp, roast-
ed duck C leg skin; C tr, roasted duck C leg meat; D tp, roasted

duck D leg skin; D tr, roasted duck D leg meat.
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