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Optimization of Preparation Technology of Duck Soup Flavoring
Powder and Analysis of Volatile Flavor Compounds
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3.Huangshanghuang Sauce and Marinade Culture in Nanchang City, Nanchang 330052, China)

Abstract: The duck oil microcapsule powder was prepared by spray drying with sodium starch octenyl succinate (wall
materials), maltodextrin (wall materials) and duck oil (core materials) to broaden the application of duck oil in food
industry. Then, the flavoring powder of duck soup was prepared with edible salt, granulated sugar, yeast extract and
disodium flavored nucleotides. The optimum formula of the flavoring powder of duck soup was determined using single
factor and response surface optimization test by taking the sensory score as the response value. The results showed that
205 g/L of duck oil microcapsule powder, 155 g/L of edible salt, 87.5 g/L of granulated sugar, 7.8 g/L of yeast extract and
7.5 g/L of disodium flavored nucleotides were the best in the sensory score of 84.9 and taste of the flavoring powder of

duck soup. In addition, the volatile flavor compounds of the flavoring powder of duck soup were determined by headspace
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solid phase microextraction combined with GC-MS. A total of 49 kinds of volatile flavor compounds were identified,

among which aldehydes and alcohols were the most abundant. The characteristic volatile flavor compounds of the flavoring

powder of duck soup were determined as nonanal, octanal and 3-octenol, by calculating the odor activity value, and all of

these compounds gave the flavoring powder of duck soup unique fresh aroma together. The study improved the utilization

of duck oil in the oil system, and will provide some theoretical guidance and reference for the application of microcapsule

powder.

Key words: duck oil microcapsule powder; duck soup seasoning powder; response surface test; sensory evaluation; flavor

compound
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Table 1 Sensory evaluation of duck soup seasoning powder
sample solution
bz it IR
GFY, BRI AE 17~25
% EEMALS], BRI AE 9~16
BEARYY), RREE 0~8
By —, iEW, ToZR B ULTEY) 17~25
HLULS B AN K —, ZR Bt K AUE AR 9~16
BHBARA T —, 2%t ST e WIAR B fik 0~8
AP AR, TSR 17~25
TR IR AN IS Y, WEAT 57k 9~16
BEIMATRANTE N, S0k 0~8
FITRERE 24, A5 DV URLRR, IS O 17~25
1 IR vk el e, ki 2, R LR 9~16
IRk 0~8

1.2.4 T8zl L2000

1.2.4.1 HREREIKIIT FEE—OEER, 4 HE

P4 1 52 2514 A PSR AR IR 150 g/L, FIRDBEGS
iR 100 g/L, &HEREGINE 100 g/L, EREFhEE YIS
I S g/L, SEMAZATER AREINE 5 g/L. B ANE]
WS IHAMEERY S INHE: 150, 175, 200, 225, 250 g/L; A~
R FHERES I 100, 125, 150, 175, 200 g/L; A[H]
FIRPES N : 50, 62.5, 75, 87.5. 100 g/L; A [F]
BRI INE:: 5. 6.25. 7.5, 8.75. 10 g/L; N[F&E
BRAZE TR 4N INeR: 5. 6.25. 7.5, 8.75. 10 g/L.
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Table 2 Response surface elements and levels of duck oil
microencapsulated powder

KT Aﬁ‘?‘iﬂﬂﬁ%*ﬁ ‘ BEH#: ?E?ﬂ‘?ﬂﬂ&fé%
Wi (g/L) W (g/L) W (g/L)
-1 175 125 6.25
0 200 150 7.5
225 175 8.75
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P RUBR B T REE A TRERE FE 4T o
1.2.5.3 HALIEPR 535122 GB/T 8967-2007(4+
SN (HRE ) Y7 GB/T 5009.39-2003 (¥ T AEFR
HERS AT T 12 )18 GB/T 5009.5-2016 £ 22 4= [
SRR i R R TR A I s YUY 00 S S 7 R AR
TR . SRR A SR, 454 GB 31644-
2018 it 28 4 [ AR E S A PR YU, XS 77 10
A P SR TR o
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1 mL/min; LR 230 °C; 3N He(>99.9%), R
Sy . FRITF FHR A 40 °C {REF 3 min, 76 LA
5 °C/min FYEETHEZ 230 °C, £A+F 10 min.
1.2.6.3 JuiE&MF ARG (ED &K, Fheh
70 eV, B TR 230 °C, VUM AT IR E N 250 C,
SCAN 7 30~400 m/z, #5FZER 0.5 min,
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], B B EdE S5 AL MS a2 PR % (NIST14-
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activity value, OAV) PEUT £ 1b G 9% AR XUk fY BT
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HAH RS R TR, HE(E(P>0.05)5E
TREE LT, M ERPEEES NG 87.5 g/L B, S
WA E P B, O 83.1 41 XA HEJE R H D
HEAE— R Rl Hh A 58] R R XU | $REEBRIOVE ., WS
S i = ST A LESPEr, S 7 XU, BEAIG™
AR AAR T, X RRE S A P BB A — R S
Z7 I, B DB ES sl 87.5 g/L.

& 1D mlHI, BYE PES(P<0.05) B B
IR KRS BFHE RS, REE(P<

B 100 RIS 130.5
@ [
90 130.0
P 80 '2945[
%
70 b 129.0
60 21185
75 100 125 150 175 200 225
HERAINE (g L)
D 100 = Y 129.5
@ [
b b
90 B b b 1o
= d I8 I In
R
70 b % / é// % / 128.0
"RER
375 500 625 750 875 10.00 11.25

7

NN
AN\

8

JEE BRI i (g L)

130.5
130.0
ab 172
€ o i T
% b %% 290
% % 27.5

el

10

SRR 8 (g L)
BT 2 DR ZO I T PR i R B 45 )

Fig.1

Effects of single factors on quality indexes of duck soup seasoning powder
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0.05)5% N L, fEEIER 6.25 g/L B}, £EREE
WHECE Vo, BB ERS  IXE5 R S5 XM
SER RO IE — 3, IR AT REAE T R R M AR R
SRR TTHRAR, YIRS BT 6.25 g/L
Hf, AN R LA ROy vhoAs ROXUBR, S i s
SR T 6.25 g/L, SR H, HERR T H B XK, 52
W 7 A E PO M B, 255 b, BEPRIRE AR
Wy e 7 TG A6 e T X R A 6.25~8.75 /L.

HHE TE A0, JBCE PP (P<0.05) B S R H R
ZANESI RIS IS TR RER S FIBEE S
EFHE TTRE, FEBINESR 7.5 g/L B, ARSI IR
PEIT A BEAR AR e s, 539910 81.2 531 29.74%(P<
0.05) . X T HESE R A S BRAZ H IR — 4N A a5
RFRIFNEEARTR SR —E RS, MR 4N
BINEART 7.5 o/L B, PR Bt — i, 4 SLRAZ%
FPR AN 7.5 g/L B, SRR RS, B P4y A
FIREE IR B e dr, Y S RAZ IR AN a1
7.5 g/L W, P2 AR B RURBEHE 35, BG40 IR, I
TN O, B 0 5 5 PR AZ T IR — AN A S i &
A 7.5 g/Ls
22 M ERAIRLEE
2.2.1 i RS T Mgl SEIBURL PSS M NS
IS, TG T EDRAS SR R 2R, [EE b
BEASINEE 87.5 o/L, IR BR 4NN 7.5 g/L,
56 G vl SO A S I (A) L B HER S I (B) |
B EEfER B i (C), FJH Box-Behnken JE#H %
T 3 PRER 3 K8 e s, e 45 R an sk 3
FR7S o

3 MG R 1 SR 4
Table 3 Response surface test results of duck oil
microencapsulated powder

ST AMGhGRAENT BREAEL  CERREREY  REEIIOD)
1 0 -1 -1 78.4+0.2
2 1 0 -1 79.6+0.3
3 -1 0 -1 76.5%0.1
4 0 1 1 81.7+0.2
5 -1 0 1 80.4+0.3
6 0 1 -1 78.4%0.1
7 -1 1 0 79.9+0.2
8 -1 -1 0 78.120.2
9 1 0 1 81.9+0.3
10 0 0 0 84.30.2
11 0 -1 1 79.8+0.4
12 0 0 0 84.6+0.2
13 1 1 0 82.2+0.3
14 0 0 0 85.3£0.3
15 0 0 0 84.8+0.2
16 1 -1 0 79.320.1
17 0 0 0 84.2+0.3

>R Design-Expert 10.0.7 #4-X) 3% 3 1905
25 VAT VA 53T, A5 3 9 R Z I B 5 72 R
R=84.64+1.01A+0.83B+1.36C+0.27AB—0.40AC+
0.48BC—2.37A2—2.40B>—2.67C?, [a] J=4% 151 5 25 43 Hf7
J b ZE RS IO A IR AN 4 s

K4 MR AR K 2 A5
Table 4 Regression model and significance test of duck soup
seasoning powder

FEAE  FHM BHE B FE PlH  BEE
TR 117.28 9 13.03  41.76  <0.0001 o
A-TSMEEER .20 1 820 2628 0.0014 o
B-&H#h 5.45 1 545 1745  0.0042 o
C-FEEHEREY)  14.85 1 14.85 4759  0.0002 o
AB 0.30 1 030 097 03576
AC 0.64 1 0.64 205 0.1952
BC 0.90 1 090 289 0.1328
A? 23.65 1 23.65 75.78 <0.0001 o
B? 24.15 1 24.15 77.39 <0.0001 E
c 30.02 1 30.02 96.18 <0.0001 o

B2z 2.18 7 0.31

PR 1.41 3 047 244 02044
W 0.77 4 0.19

SR 119.46 16

R 0.9817

R? 0.9582

adj

T Fe ol B3 (P<0.05); #+ 9 .3 (P<0.01),

FH 2 4 ], BEARUA 35 (P<0.01), H 2 #2135
P {HN 0.2044, A 83 (P>0.05), FABRITHRINIE S
SEEMERZERN, B RO HIE R, nT LAET 78K
P Mo Xt EIE T RS T o PR 5, 45 R0 R=
0.9817, FZFE A. HZE B. HZFE C WX 7 JH R
JEE PRS0 2 B B k25 /K (P<0.01), A AL
B. C = ZFE S5 AE Z A 5AT KA AHIC M, 7T LA
IS 7 RO RS 7 PR P AL T 2245, TR
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I IZAR Y BE A B 95.82% 1Y 32336 K] 22 5 1) Fy Wi 337
(AT . DRI AT AR R XS 32 YR A i 7 R4 743
BT R T
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PO S Vi e =R E B M AL M S 2 ca SR ETRL N
Jini: ()>RS B I i (A)>E FHER A I (B) .
2.2.3 TSN X IGUE i AR S
AR IATOCAL T, 248N 205.081 /L 15 7 i 2
By, 155.247 /L 03 7.823 o/L BRI, itk
A BB PR B, OGBSl 85.0 41 FeREIX 4%
AT SR, S IR, W 205 o/L RS yhiL
Y. 155 o/L B HER . 7.8 o/L Rl 15181
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Fig.2 Effects of the addition of microencapsulated duck oil powder, edible salt and yeast extract on the sensory score of duck soup
seasoning powder
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Table 5 Sensory test results

TiH Bt 2R

7SR Tork, Jom &
LI By —, TR, TIEH WA WS a

2.3.2 JEEPETES AT ZEAS AN, TS iz Ay
an AP R4 BA 50 °C IROK R ERARRT, SR 45,
HAT R XU

2.33 JUAERIEPR AT SIS, TSz R R Ay
BRI PRAS IS RANT 2 6 Frow, 45 RN
PR A IHEFRIIFT S GB 31644-2018CE i 42



. 342 - gﬁT\|V*+H

2023 4 10 A

GhRUE S G PR ) R
6 MR BRI TE RS,

Table 6 Physical and chemical indicators of duck soup
seasoning powder

oAl SEE it
THpLE(g/100 g) 2.6+0.12 <5.0
LA (LINaCliT) (g/100 g) 31.05+0.31 <50.0
MA(LAAEIT) (/100 g) 4.58+0.05 >1.40
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Fig.3 Total ion flow chromatogram of volatile compounds in
duck soup seasoning powder
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Table 7 Analysis of volatile flavor compounds in duck soup seasoning powder by SPME-GC-MS

a2 wEY LR ER I [E] (min) CAS% 12zt Frim(ngl/g)
223
1 -SRI R 15.6049 93-07-2 CoH,,0, 35.15+14.77
2 IR 18.8837 79-09-4 C;HO, 41.90+5.14
3 TR 19.6445 79-31-2 C,H;0, 80.40+0.56
4 SR 22.0784 503-74-2 C3H,,0, 126.20+10.74
5 ES R 23.6331 109-52-4 CsH,,0, 14.03+2.49
6 PR 28.4124 111-14-8 CH,,0, 22.16£10.75
7 R 30.7704 124-07-2 C¢H,0, 23.45+12.09
8 T 33.2450 112-05-0 CyH 40, 8.05+1.34
N 351.34
(223
9 s 6.9432 66-25-1 C,H,,0 275.15+68.80
10 PR 9.7304 111-71-7 C,H,,0 65.80+17.88
11 2-CU T 10.5533 505-57-7 CeH,,0 5.4043.25
12 FE 12.5467 124-13-0 CeH,O 140.05+54.80
13 2- Bk 13.4112 2463-63-0 C,H,,0 442.90+58.26
14 T 15.3547 124-19-6 C,H,0 1065.15+77.42
15 R 18.4137 100-52-7 C,H0 389.60+30.12
16 S -2 T-AiiE 18.9262 18829-56-6 C,H,,0 134.50+22.20
17 K 21.2746 122-78-1 C4H,O 230.20+21.21
18 2,4-%% IhlE 25.2849 2363-88-4 C,oH,s0 8.20+3.14
/it 2756.95
BA
19 pay 10.1211 5989-27-5 CioHy6 140.20+51.27
20 3-SR E-6- W H - 1-3R U 10.3109 555-10-2 CI10H16 8.17+4.55
21 +=ke 10.3842 112-40-3 C,Hyg 14.80+4.10
22 LB 12.0091 527-84-4 CioHyy 98.10+18.43
23 Ik 15.7648 629-59-4 C,Hy, 23.65+12.09
N2 284.92
.2
24 G mE 11.5777 30899-19-5 C,H,,0 255.03+23.24
25 IECBE 14.3524 111-27-3 C¢H,,0 53.15+4.73
26 -7 Jf5-3-F 16.8868 3391-86-4 CgH,0 382.05+6.01
27 B 17.0334 111-70-6 C,H,,0 178.40+3.11
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e Ny’ {5- B2 58] (min) CAS% [acm iz (ng/g)
28 2-CH-1- OB 17.9048 104-76-7 C4H,s0 195.40+3.53
29 iyt 19.3155 78-70-6 C,oH,;s0 25.30+1.83
30 ¥l 19.6029 111-87-5 CeH 0 118.80+111.86
31 (=) -4l it Pt 20.5996 20126-76-5 C,oH,;s0 2.50+0.56
32 KB 27.4018 60-12-8 CeH, 0 39.10+0.98
33 = 28.9152 112-70-9 C,3H,0 5.45+5.30
/it 1255.18
1223
34 1-2F -3 12.8224 4312-99-6 CgH,,0 23.4549.12
35 FH S BRI T 13.8009 110-93-0 CgH,,0 15.05+0.49
36 2-T-fifi 15.2407 821-55-6 CyH ;O 15.55+8.69
37 AR 21.5131 98-86-2 C,HO 31.75+0.91
38 2(5H)-IK I 23.7462 497-23-4 C,H,0, 0.95+0.21
/it 86.75
LS
39 ORI 5L TR 21.8218 3050-69-9 CgH,,0, 122.45+16.47
40 P MR 22.6680 695-06-7 C¢H,00, 5.60+1.70
N2 128.05
[
41 g 29.3709 108-95-2 CHO 4.80+0.70
42 I 29.5530 4940-11-8 C,H 04 167.10£36.62
N2 171.90
FHAt
43 2-FR Lk 11.8205 109-08-0 CsHN, 10.50+4.10
44 2,5- - HISLnE R 13.3856 123-32-0 C¢HgN, 151.16+39.90
45 2-ZFE-5- TR 15.1020 13360-64-0 C,H N, 22.40+0.98
46 Rk 16.6666 631-61-8 C,H,NO, 157.7+15.83
47 2-2.35-3,6- LNk 16.6896 13360-65-1 CgH,N, 36.5+0.98
48 g 25.5762 104-46-1 C,oH,,0 6.45+3.46
49 2-Z R FENE % 28.6162 1072-83-9 CH,NO 17.05+1.06
/N 401.76

PRI G FZERIE T REIT 43>, ARl
sy rh et 8 ARG, EEA RILR . 5T
FRFITNTR . Horh 5 THR & &N 126.20 ng/g, FZLMK
TP E AR, X 17 PR R A AR o S AR XU A Rl
B STVE, T BR AN IR 14 & =43 51 R 80.40 FlI
41.90 ng/g, XF 77 i FHBSEZ AN,

B A E R IE T AR DT it S8 Ak, BI(EAH
XPEARG, X 7= it RUSRAT 5 H I okt . 122 o fbé
PR SR FOANER R , S B3 I it BT I A e S FITIEE
P20 ARG A I Y 10 AREEEAEG Y,
A TR R R, Horh T A e,
S 1065.15 ng/g, FEMT MR, I
SO PP AS, XF 7 it JRUMR DTHIR AR 5 24 B i ARy 1t
B S5 3oh 389.60 ng/g Fll 140.05 ng/g, W& T 7= &
T AR I B R A, X HE AR KU AT — 52 19 BT kA
JH; I IGEIALAW), AN 2-BHAIE, 2- O et
FE SRR UK STER S /N, AHES A7 A=P%, e
RS R TR ST .

JEIEAAA ) ) B AR IR ARG, {H H UM [ (4
5, — B RIS W XTI 37 R Rk 5L R A R

PR = i iz e o b R AR AE AT LA A 11 )k
TENEE R, ARG IS 5 AR &Y, 3
PE AW AR SR N R 2K, S E B
140.20 ng/g F1 98.10 ng/g, XJ 7= i 484 XU A 521340 Y
PETAER .

BG4 ] RESC IR T 28 (T 4 fire . 28 SR
AR RO TR I R A FH Y . ) (5 3 i
A2 S B AR T, PR SR AR XU A — 2 Y
Tk ARUIRIEHENAT 10 P&, T84 1-°7
-3~ B, RN B, oA R il 255.03 ng/g,
BB F N 178.40 ng/g, BT Hr et i ig <
B, A TRIRTE T, T 12503 -TE e, H
B A 1 ng/g, RIS 45T . T HFES
R, AHER TR, ARDS -3 - RS R
R TSI XU )5

BRZEAL AP AT BESE HH AN IR D 1R iR # AR A Bk
R e A3 AR A I HY SRR RS
W), EEALRE 1-2F0-3-00 . H 3L PR | 2- TR . 48
ZoEAE, Horp 2K 2 AN 2- TR S 4o 31.75 ng/g
FI1 15.55 ng/g, FZETTHR LA T, X7 ol 34 XUk
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155, WP T NEE & EN 5.60 ng/g, X7 344X
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AR RS R — ARV E T .l A SCRik [32,35-36,38]
HARFILAT 14 FELVEY) SR BIE, 1A =0(03)
SR S R SRR Y OAV B, Z55RUn5R 8 FiR.
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Table 8 Odor activity volatile components in duck soup seasoning powder

A=) G2 I (ng/g) SRTE EE(E IRFFAE
223
1 TR 10.0 8.04 TSk
(223
2 B 3 21.93 TR 2SS | RRHS
3 I 0.7 200.07 B R T TR | MRS
4 T 1 1065.15 SRELIAR L, RS REBERANIE RS
5 ARHIE 320.0 1.22 U N
6 WL 4 57.55 B, MR
Bk
7 1-2F -3 1 382.05 BasE, T
8 PR 3 59.47 FERFIR MR R, I A
9 JF 15 16.87 A T A TR
10 FRE 110 1.08 SRFAHNE AR, I A IR . B AR
T2
11 2-T- 38.0 0.41 -
12 AR 36.0 0.88 LIRS
LS
13 AR ]I 12.0 0.47 W T
I B A2
14 2-2.3-3,6- — F Lk 1 36.50

T SR AR ER S RAFIE 1 251
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