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Abstract: Volatile components from chicken bouillons were extracted by headspace solid-phase microextraction (SPME) and identified by
gas chromatography-mass spectrometry (GC-MS). Subsequently, odor-specific magnitude estimation (OSME) method using gas
chromatography-olfactometry (GC-O) and odor activity value method (OAV) were used to determine the characteristic flavor components and
conclude their contributions on the overall flavor. The relationship between sensory attributes and volatile compounds analyzed by GC-MS were
established using partial least squares regression (PLS). The results identified 105 flavor compounds in chicken bouillons, including 13 sulfides,
26 alkanes, 18 aromatic compounds, 11 ketones, four alcohols, 15 alkenes, six aldehydes, ten heterocyclic compounds, and two esters. Among
these, 32 flavor compounds showed good correlation with sensory attributes according to the PLS models. Additionally, GC-O analysis detected
23 aroma components. The characteristic flavor compounds in chicken bouillon identified by OSME method and OAV method included
2-propene-1-thiol, allyl methyl sulfide, 3,3'-thiobis-1-propene, 3-(allyldisulfanyl)-1-propene, caryophyllene, and (E,E)-2,4-decadienal. The
results indicate that GC-MS, GC-O, and OAV methods coupled with PLS method can effectively and comprehensively evaluate the
characteristic flavor components of chicken bouillons.
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Fig.1 Total ion chromatogram of volatile compounds in the

chicken bouillon samples 203, 503, and 803
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Table 1 Volatile compounds in the three chicken bouillon samples (203, 503, and 803) identified by SPME/GC-MS (pg/g, n=3)

. asAF ¢
5% K Db
203 503 803
1 916 MS FAL R - - 0.04+0.00
ey (13) 2 981 K1, MS W R AR 0.04+0.00 0.41+0.04
TR
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3 1097  KI,MS ol ek 7 7. 0.09+0.02 0.14£0.01  0.07£0.00
4 1166 KI,MS i R BB 0.07+0.01 0.08£0.01  0.09+0.01
5 1248 MS L5 k7 0.03+0.04 - -
6 1279 MS 3k R B 0.35+0.06 0.51£0.09  0.27£0.07
7 1296 MS W P AR AR B 0.51+0.03 0.74+0.10 -
8 1393 KI,MS it ek 7 7. 0.07+0.02 - -
9 1400  KI,MS W = Bk 0.30+0.04 0.54£0.03  0.44+0.04
10 1478 MS T AR+ itk g - 0.02:0.00 -
11 1504 MS R 0.70+0.13 1.14+0.12  1.18+0.07
12 1792 MS 3- LM A-1,2-ZFRIR T4 1.64+0.20 1.14+0.08 1.59+0.08
13 1903 MS 2-THidh-13- =Rk - y 0.06::0.00
14 1016 KL, MS Rz 0.02+0.00 3 -
15 1060  KI,MS 3.6-—FHh+—k 0.02+0.00 - -
16 1208  KI,MS + =k 0.42+0.08 0.45+0.08  0.47+0.02
17 1243 MS 2,6,10,14-79 ¥ F 45005 - 0.32+0.09  0.47+0.02
18 1267 MS 2-F AR, B 0.06+0.05 -
19 1269 MS 3FET K - 0.1120.07  0.11x0.04
20 1274 MS 3-F Rt - 0.30+0.04  0.37+0.05
21 1276 MS 58-—CHt % - - 0.050.00
22 1310 KL, MS +=8% - 0.12+0.02 -
23 1321 MS 5-TRA-E - - 0.53+0.11
24 1328 MS 3-FHR+Ad - - 0.2120.05
25 1336 MS 2,29-Z F AR - 0.07+0.04  0.05+0.00
‘ 26 1338 MS 4,6-ZFE+—I% - 0.1120.04  0.13+0.05
KAz (26) ,
27 1366 MS 5-Akt =k - 0.39+0.06 -
28 1367 MS 8- -+ Ak - 0.07+0.02 -
29 1369 MS 2,6,10- =%+ Ak - 0.1540.09 0.20+0.02
30 1375 MS 3-F A+ =% 0.04+0.01 0.17£0.09  0.18+0.03
31 1378 MS 2,6,10,15-m9 ¥ A 4Lz - - 0.40+0.05
32 1380 MS 2,6,11-Z ¥+ % - - 0.07+0.04
33 1385 MS 3,7-=F ki - - 0.09+0.16
34 1393 MS 3.9-ZF R+ - 0.08+0.04 -
35 1403 MS 3,8-—F R - 0.21+0.09 0.2620.06
36 1407  KI,MS + iz 0.57+0.08 0.67+0.04  0.85+0.05
37 1477 MS 6-F A+ =ik 0.07+0.05 0.15+0.02 -
38 1489 MS 4,6-=F A+ )z - 0.05+0.02 -
39 1610  KI,MS +0% 0.0520.01 0.11£0.04  0.11x0.01
40 1456 MS 24-—F AR 0.1340.04 0.18+0.01 0.24+0.02
41 1465 MS A=K 0.04+0.02 0.02£0.00  0.06+0.01
42 1556  KI,MS F 0.08+0.01 0.11£0.01 0.12+0.01
FH&#% (18) 43 1812 MS 1-(1,5-=F A4-TH h)-4-F K 1.60:£0.14 1.63+0.09 1.51+0.08
44 1826 MS 8] ¥ AR LER 0.04+0.01 0.03£0.00 0.03+0.00
45 1833 MS 2-9 H 3k Ak 0.06:0.02 0.09+0.01 0.11+0.00
TR
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46 1874 MS A 0.1+0.04 0.15£0.03  0.08+0.01
47 1892  KLMS xR F A 0.08+0.03 0.08+0.01 0.08+0.01
48 1920 MS B R AR R 0.08+0.04 - 0.10+0.00
49 1930  KIMS ¥z 0.04+0.01 0.04£0.01  0.03%0.01
50 1957 MS 2,6- =4 T Fhxt T iy 0.27+0.02 1.99+0.13 2.46+0.10
51 1969  KIMS KB 0.03+0.01 0.06£0.01  0.07£0.00
52 2070 MS B-K % - 0.01£0.00  0.02+0.00
53 2153 MS it B 0.62::0.08 0.25£0.03  0.780.01
54 2162 MS i8] ¥ & - 0.31+0.01 -
55 2208 MS B LA TR 0.04+0.00 0.05£0.01  0.0520.01
56 2284 MS FRB 0.04+0.01 0.03+0.02 -
57 2336 MS TRAEZL G AR 0.07+0.01 0.08£0.01  0.12+0.01
58 927  KLMS 2-THR 0.0320.00 - -
59 1008  KILMS 23-T = 0.05+0.01 0.04£0.00  0.050.00
60 1160  KILMS 2- &R 0.33+0.08 0.4240.06  0.4520.01
61 1297  KLMS 2-F 1 1.30+0.06 1.75£0.12  2.29+0.10
62 1737 MS -3 [4.6] T —-7,9-=F-6-B1  0.0320.01 - -
L) 63 1748  KIMS 2,6,6-=F £ -2,4-3K r — Y- 1-FF) 0.02+0.01 0.02+0.00 -
64 1866  KIMS  JIA-2-5 7 2 AIR[4.3.0] -3 -8 - 0.0420.00 -
65 2247 MS £ 0.300.03 0.36£0.09 0.43+0.06
66 2301 MS eSSl 1.36+0.14 1.54+0.06 1.78+0.06
67 2302 MS ES i 0.57+0.09 0.60£0.06  0.82+0.08
68 2309  MS 15 i s 0.040.01 - 0.040.00
TH-1-FA
69 917 MS bt 0.02+0.01 - -
‘ 70 962 KILMS 8 0.08+0.02 - 0.20+0.02
B3 K (4) s
71 1144  KILMS It BE 0.04+0.01 - -
72 1733 KLMS o-ANTHEE 0.060.02 0.03£0.01  0.0520.01
73 1157 MS 3-8 - - 0.07+0.01
74 1211 KILMS XS - - 0.10+0.04
75 1288  KLMS 7% it M 0.03+0.01 - 0.19+0.02
76 1485  KLMS FLHRATRS(-FRLH - - 0.04=0.00
H)-1-(1-F AR TAR)-ZR b
77 1576 MS 1+=¥% - 0.03+0.00 -
B 1599 v AL-ETASERRREI20 o - 0.04:£0.00
W&(15) +—-4-Y
79 1627  KIMS 1-7% At 0.5120.10 0.73£0.08  0.830.02
80 1690  KILMS (B)-p-24 %M - 0.10£0.00  0.16£0.02
81 1706 MS a-B A Hs - 0.06+0.01 0.07+0.00
82 1722 KILMS y-EE M 0.16+0.00 0.24+0.04  0.25+0.04
$ s kms 0T PRACHBZTELS | o 093+0.13  1.20+0.09
KT =M
TR
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8 1759  KLMS LRRAG-PRIEFRACHE 004 026£0.03  0.28+0.02
H)- IR
85 1764  KIMS 4Lk b - - 0.03+0.00
86 1768 MS 3,7,11-=F 3-1,3,5,8,10-+ =4 - 0.02£0.00
g 1007 ms COSTTRATRRERTEE ois 1.07£0.10  1.15+0.08
T

88 1237 KIMS (B)-2- Tl 0.04+0.01 0.12£0.06  0.13+0.04
89 1675  KILMS (2)-2- i - - 0.03+0.01
- 90 1712 KIMS (E.E)-2,4-F =}t 0.39:£0.09 0.42+0.05  0.62+0.02
RO 91 1771 KILMS FPAREE 0.02+0.00 0.11x0.02 0.16+0.03
92 1855  KIMS (E,E)-2,4-% —tiis 0.23+0.09 0.26£0.05  0.36+0.03
93 2229 MS (2)-3,7-=F #-2,6-F Mt - 3 0.05+0.04

94 1269  KIMS 34-=F JhoEkey 0.03+0.01 - -

95 1315 MS 2- LK HhoEmy 0.03+0.05 - -
96 1337  KIMS 2,5- =% JhotkoA 0.05+0.03 0.11£0.04  0.13£0.05
97 1462 KIMS 3-T4-2,5- = F ol 0.09+0.02 0.14£0.01  0.08+0.00
Z A 98 1491  KILMS i3S = - 0.14+0.01
(10) 99 1535  KIMS 2- LBt Ak - - 0.14+0.01
100 1607 MS 5-H Fhok ek - - 0.08+0.00

101 1839  KIMS 3,4- = F H ek - 0.08+0.00 -

102 1902  KILMS 45-—5-1H, 3H-[3,4-CIE% - 0.06+0.00 -
103 2038  KIMS 2- LBk ik - - 0.09+0.00

3,7,11- = F 3 -3-% 306,10+ ==
B£Q) 104 2081 — - - 0.01+0.00
105 2126 MS =B 1.710.17 1.80+0.11 1.94+0.08
JE: a, KI, KA CW-20M EoATAT 89 Kovats 453K, b, %8 7 ik, KILMS KR5S 338 st B (Wiely 7n.1) E KI 5 Lik—3;

MS 4 Fit5 538 2t BB (Wiely Tn.l); ¢ AB3&E(uglg). 5, “kaithd.

22 AIREFH

SRS RE IR B GO, B, HENTE .
A EEARRA KR M TREEE, BE RN
(IS B B bRt 22 45 R L3 2.

1% 2 1%, XEH IR HraBH 203, 503 1803 ix
SAERERE R R B CORE . IRk, MENIE.

A SRR AVREAR R A W M = R

(p<0.5), RURGFFEA IR E JBVE EICEM EX 7,
HEEAR R 7> By, ARIZIRAONS BT B A Xk
SRAE. T BIETRE. BEE . AR EE
NRGRE I BRSO ROV R, RO BA R
B EEAR KR .

® 2 CHEFRIREITESER

Table 2 Sensory evaluation results of three bouillon samples

AR Lok JEeA P i A FHhE #h EARNeR
203 528+1.64"°  3.78+131°  450+£1.74°  5.43+1.99° 5.50+1.16° 6.64+0.74°
503 528133 421+1.89"  393x127°  536+1.74° 521+1.19° 6.430.76°
803 571£1.33  3.71£1.59"  428+1.90°  5.28+1.68" 5.78+1.25° 6.861.03°
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Fig.2 PLS plot of the correlation between the sensory attributes
and volatile compounds
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B TEZEMEM, REERXRYI. H OAV 43
A, JETIGREE. FRALETIIARERE. MR
IEREE R XS MPEli, 1A% g, 2.4-
T IEE . 2,4-28 IR A SIE JMERT 1, R
A SNEDETIRE ST A, XA R 5T
Bko HHPIMTIELE G TR RN, KIS &2
SOKEH IRHE AR T, Ho B EA R, (HE SRR
FRIEIMER FHEXBUEDNEERR, ZHEAN
KRS R SA 1% KG04, KesdE R =
A FBERIFET KA RS KR, 1RFRERAS
—FARRE PG EY), FEER N R BRI PR A A
[ FREAMBS A . HIk, 24-T J&0E. 2.4-
ZENERE. Ol BRI E IR R TS R
FERU, LEXS P RASFE R IR IR, SRR 5
—FEESHN. H OSME %M/ OAV i3L[F% e
(PIXSRERE i HARFE XA B, MRS FRAEIA A
FEWREE . TIRTNIERREE. IR R KRR
RSN, N T EEVEE R R . 2,4-28
s B MAPRSRE S, R TR E P RS A
F L OB REAREEERS, SHREVEE TR
JUERA DTk

& 3 HERREME SIE NEELE KRS DEHERIRYIER
Table 3 Identification of characteristic compounds by GC-OSME method and OAV method

B Kla IDb Aot 24 AR AR ¢ HABRMEd SEHEe FAFMEL FAREMA
1 915 MS W R BB BRAE KR 0.000005 0.04 7826.21 3.75
2 917 MS BRAL F . KR 0 1
3 981  KI,MS M R A K. & 0.0002 0.08 382.59 2.33
4 1072 KL, MS i 4 443 Bg 0.0041 0.01 343 1
5 1157 MS 3-& s ANKAE 0.5 0.14 0.28 3
6 1159 KI,MS 2-JR R IKRAHE 1.33 0.16 0.12 3.67
7 1166 KI,MS W R B BE. Kk 0.00005 0.15 3037.66 3.67
TR
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8 1211  KI,MS R ArAR 0.004 0.37 91.3 2
9 1249 MS T AR A FAH. HE 0.02 26
11 1255 MS *FRE TR AT 0.1 0.08 0.81 3.67
12 1274 MS - %5 BE 0.03 1
13 1276 MS - B0 0.03 3
10 1279 MS R R R KF 0.02 3
14 1295 MS Mo AR R Ak FE 0.32 3
15 1297  KI,MS A ) A B 0.041 0.46 11.22 1.67
16 1398 KL, MS =P = Bk R FRAA 0.19 3.8
17 1454 MS 24-ZFHRR UK ArAAE 0.09 3.67
18 1501 MS RSP Bk WA 0.0043 0.79 183.58 4
19 1625  KI,MS 1-% At AAE 0.064 0.54 8.4 25
20 1711 KL, MS 24-F ZHEk g 0.00009 0.03 332.11 233
21 g1 ms O REALZEAR FET WP 0.76 2.8
R4
22 1801  KI,MS 2,4-5K Zfik PRANG AR 0.00007 0.02 288.11 3.6
23 1954 MS  2,6-=ART st Ty A 0.55 2

JE: aKl: KA CW-20M AL 547049 Kovats 4544, b %52 Fik: KIMS AR5 S8 st F& (Wiely Tn.1) B K1 5 S #k—3; MS
A S5 BB EAT R (Wiely Tn.l); ¢ A48l BAZBEFINA R ATt a8 A48k % 4 miF, -5 http:/flavornet.org/flavornet. html
#= http://www.odour.org.uk/, # & & A 44i£; d HA B (ug/g): & W L.J. van Gemert. Odour thresholds [D]. Oliemans Punter and Partner BV,

the Netherlands; e &~ &3¥{A(ug/g). H: “AHARFMIR.
3 &g

KH SPME/GC-MS. GC-O I [f]-51 2, &35
IHEZE NTRCE AN BN ik A o T
X RGRERE M RFE AR B RS . B S, H
T T RBAH 0T - GC-MS FIAATASIN B4
RPN A 105 Fl, B PLS VAR 7 R 5 5 /8%
BRI LS TR IAA 32 A XSRS Rk 5
KOG B R AR SR I - F GC-O VA e 23 Rl
W A SRSy, OSME 25, OAV 3L (R4 5E HH )
R A it HR AR AR U o A A PR I PR b PR i
P\ N AEBRE . A R AR 1A TTIE N 2,4-
& IR ] GC-MS, GC-O. OAV %454 PLS
AT DAZRE VRN R i XSG R AE XU T, 4558
VR SRS VBE o,  SEA T BV AR A Y
REAE XU
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