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Characterization of the Key Odorants in Shaomai and Their Changes during Storage by Gas Chromatography-Mass
Spectrometry/Olfactometry Coupled with Odor Activity Value Calculation

LIU Binshan', WEI Xiaoming®, SHAO Danging’, DONG Zhizhong’, LIU Yupingl'*
(1. School of Light Industry, Beijing Technology and Business University, Beijing 100048, China;
2. COFCO Nutrition & Health Research Institute Co. Ltd., Beijing ~ 102209, China)

Abstract: In order to determine the key odorants in Shaomai (SM) and to investigate the changes of the odorants during SM
storage, volatiles were extracted by solvent extraction combined with solvent-assisted flavor evaporation. A total of 50 odor-
active compounds were identified by gas chromatography-olfactometry (GC-O) and gas chromatography-mass spectrometry
(GC-MS). Among these compounds, 1-octen-3-ol, anethole, guaiacol and 2-pentylfuran had the highest flavor dilution (FD)
of 6 561 as determined by aroma extract dilution analysis (AEDA). Thirty-seven compounds with FD factors = 81 were
quantitated by the internal standard method. Based on the quantitative results and odor thresholds reported in the literature,
their odor activity values (OAVs) were calculated. Totally 21 odorants with OAV = 1 were determined as the key odorants
of SM. The contents of the 37 compounds in SM stored for up to 13 months at room temperature were analyzed and their
OAVs were calculated. The results showed that the number of key odorants in SM did not change during storage. The levels
of 5-ethyl-4-hydroxy-2-methyl-3(2H)-furanone, hexanal and 4-vinylguaiacol decreased greatly, while most of the other
compounds changed little.
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HEFE (30 mX0.25 mm, 0.25 pm) . HP-5F40% (i
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Table1  Aroma active compounds identified in Shaomai and their FD factors
e , ﬁiﬂéﬁ%‘l : [RETRAL BRI FDET
AR T DB-Wax  HP-5
B%
| R n-pentanol 1246 776 e 1
2 FoE n-hexanol 1 346 880 HE 9
3 1630 I-octen-3-0l 1439 982 EHE 6561
4 22HICE 2-ethyl-1-hexanol 1481 1030 HE 2187
5 (RER%)-23-TZE  (R*R¥)-2,3-butanediol 1529 786 #E BE 8l
6 hit 13 linalool 1537 10 & A% 243
7 meso23-T EE  meso-2,3-butanediol 1567 91 @& BE 8l
8 iR furfuranol 1646 860 fiiEd 243
9 a-FnilEE o-terpineol 1689 1198 BE TE 9
10 3-FEHERE methionol 1704 - kB HF M
11 b 3453 phenylethanol 1893 121 %A fE 43
233
12 o hexanal 1092 805 HE 81
13 T nonanal 1391 1105 & 2% 8l
14 f furfural 1448 844 HiE BE 19
15 R benzaldehyde 1514 968 EHEE 81
16 KE 2-phenylethanal 1627 1049 R #HE 9
17 (RR)-24-% I (EE)-24-decadienal 1798 1320 mEE 2187
18 BE% vanillin 2539 1406 FEEEF 43
W%
19 LB acetoin 1258 m fiigs 7
20 TR acetol 1288 <500 iES 81
A IR 2-cyclopentene-1-one 1351 845 E 81
2 2GH)-MENE 2(5H)-furanone 1737 923 EhE 243
23 L] maltol 1947 1124 HHE 729
B R e 1S 109 EEE
B i erffy‘ly];z%d;l‘fr’;{lfne w5 116 BiE 81
2 KEAHEAF  4-methoxyphenylacetone 2137 - HWERE
277 FH L acetovanillone 2612 1495 W& 81

i1
we ‘ ﬁ%;‘&tﬁh&iﬁ: RERH S FDRT
PR FOUAR DB-Wax  HP-5
[iizd
28 18- % 18-cineole 1216 1037 K& 4% 243
29 G estragole 1662 1203 uE 9
30 A anethole 1816 1292 HE 6561
31 AT P-caryophyllene oxide 1974 1600 EE 9
723
3 a- o-pinene 1045 9 WE 81
33 i3 P-pinene 1118 %4 WEHEE Y
34 o- 17 B a-cubonene 1492 1386 #E HE 43
35 NN [-caryophyllene 1600 1436 HE KE 8
36 a-EHE g-curcumene 1764 1487 EFCHE 0
g2
3 oA 2-methylpyrazine 1264 833 W& 6561
38 25-THEME  25-dimethylpyrazine 1319 94 FEE REF 81
39 26-ZFHME  26-dimethylpyrazine 1326 915 KBE BAEF 3
0 =FRME trimethylpyrazine 1402 1003 & BREE 2187
2
4] AT guaiacol 1842 1094 HEE 6561
) THR eugenol 2147 133 T& HE 8l
43 4ZBERAIAR 4-vinylguaiacol 2175 1322 MEE 729
2
44 L acetic acid 1429 — mE 9
4 TR isobutyric acid 1549 - kS 9
£z
46 2NN 2-pentylfuran 1231 93 HEHE 6561
47 - TR y-butyrolactone 1618 923 o #BE 19
48 -LREEE 2-acetylthiazole 1637 1023 e 6561
49 2-ZEFE 2-acetylpyrrole 1951 1074 REF M3
50 =TS dipropyl trisulfide 1662 — AWM. HEF 8l
a.fR(R*,R*)-2,3-1 i fMimeso-2,3-1 ~Hghh, HAbawalimid 5

+T/Ennﬂ/]§ SURFIES B %ﬂf%mfaiﬂuﬁﬁtlﬁﬁﬁﬁﬁ o — RAH

B h 3L S g 11 ANEERYI T, HFDR 16 Fl 2
1~6 561, 1-F45-3-B B A & m MFDR T, & KR
HEFSYR, BAEHES, KIS REF kE $
) g 07 TR AT A A AR A S A L - 0 -3- Yy 10 -3-
T AT OR I A5 TE R B B SR, G AERE
Rk gl e ™ Ak, 10 -3-EE R e T
M ESR 2" 2-2.3-1-CEBEMFDR T X
2187, BEAHRENESUFE, FET KM il &
ZHRRP RN SRRRE . R 3-FUR S BRI 2
FE(FDIE 7 /2243, 2,3-T S5 &6 B AT Mk
M —ANXIFRI, BT LAAEAE — X T ik (R,R-2,3-T
TRENS,S-2,3-T ) FI—NAIHIEE (meso-2,3-T
B2, BT A B BEKE — 6 M A R 5 P e A
H, AHRAREHR,R-2,3-T S, S-2,3- T —EE 4 IF,
i ez i F12,3- T ZEEM S WLl Lk e . %
AR SCRRFIAR S AL B s B2, #ise o 3 Hi2,3-
T FERN(R* R*)-2,3-T —-FEMlmeso-2,3-T &, CATHP
AAT YA, HFDH ¥ N8, a-FAMEL. IECEAE
REEHIFDIE L (B<9) , HFSR AN .
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TR R E MR LS R, B OBREE. R
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TAEI~2 187200 Hrb, (J,[%)-2,4-%% Z )@ (I FD
Tis, HARZAMmMESS, ERELB-m.
BRI FIFDE 14729, R ERRER M=) . &2HM
FDA T /2243; . L. KHBMFDR T 281; %
LTEIFDIN 1 /29; X SefE Y 2 T Resk B Tk
AR EIEER . Il RE B S B Y,

U IR 2 A R I A — B R R i I AR
rh e LA S SR A, — R R AR R B I R R
EATEETTER T AEME . BEMEAE . 9 MR
FDJA FE1~7292 18] Hovh, 222 (MFDE - 5 i ok
729; 2(5H)-MEWGEAFD 182435 HREIEE. 2-3F K%
§5-1-BR AN R (O FD IR T 4815 ZABHA ANk IR B (X FD X
ToR27 . IR A g %

%5 4 ANBEEAL S YIRS AN IR A A e AT
RESK [ Jo8 22 Hh s FH 1) R B BB AL R P R B, 3K 26 Bl 43 #85
R E SRSy L8-AEM R mAEm . AATT
W o-TRIE B-IRMG . p-ATTId e s b it B BAARUT &
A oI R IR T LT e TR RL R BT B A
Tk b I & i AUFD I 7, 96 5615 1,8-14 M R IKFD
DA -7 2h243 ;B i A A A T I FD R F1CR 9. i iE
o~ B IFDIR T i im, 2435 o-JR MR B-F1 77 I 1)
FDIA ¥ H81; -7k Flla-22 85 I FD R 143 Sl 2 9 FI27

Y M4 AR A, 2- BRI g A1 — F
MERRIFD A T4, 437296 561 /12 187; 2,5- - H ALt
R AN12,6- — HI B BR UFD R 74X0IK, 200 98140243 it
W W) 2 2 h A SN [ PR, AT T A T R R
SR, R R ) B A R, RERE T T
I Py 5 7 0 R L

Y Iy RT3 B Hoh, @AIAKE FDXA
T, N6 561; T &HEFI4- 2053 @A AR E KFD R 1
Sy AR IAIT29. HEMIEATFER B B FH B % KRR AN
CLRRRRE, RN A A T R 4- 20 5 A B AR 7y 2 6 i
FKBRIOESEAT, TERRT & WHSEERT
FASY, ST RTREA .

BB R T ORMS TR, HFDRH-F#
N9, HEMRHREMEFESTMA K. SRR T R E
oK BT 0 i A0 R, HG Hh R A s il e ) R I
300 mg/L",

HE S P AR A Y 5 2 2- AR L - T
PG 2- L TEFEMEMe . 2- 2, T nt v R0 — 75 3 — i ok
Horr, 2- PR IR IR AN 2- 2, 15 KR [rJFD R - #6561

y- T INBR . 2- 15 R ik ng A — 7 Bk = B Ik ¥ F D B 1~ 43 31
52729, 243, 81, 2-JW MR 2R N A7 AR ) B A
AR, A SRR AT AR S 4008 P R R ) A o R
AR, 2-Z B REEME N2 - 7, R I H g T A b I pA ek
T e S i S N
23 ReEREBEFHSIEERS 1E BT 50AV T

K A bR AR AE i 2k e 22 vh 4 e I FD R T AMIK
T-8137 Fhfr SE ML AT E B A, IFas & HBME
THHOAV, R WFR2R.

H2 B RER GRS & iR ILOAY

Concentrations of important odor active compounds in
Shaomai and their OAVs

Table 2

s CERT e AR - o ClE
Rt e pixs aH 1tz (ughke) (ugke) 0AV

(i 74 04549 0991 WER3 11214421375 100000 1
(ReR23-TZE 45 11332 099%  WEFL 61514%127 9515 65

meso-2,3-1 HE 45 11487 0998 AfRL 388L7E1461 950 4

3 126 08453 0990  WMk4 2436241415 2100 12
i 98 17334 1000 B3 19428%173 45000 <1
2(SH)- Wk 55 14866 099 M3 65241402 T4 <L
of 56 14096 099 W3 6444179 24268
4l 142 08425 098 KR 499£331 049 918
FrE 152 12789 0991  MiE4 3684442 53 7
kT 148 L1448 099 A2 366850 5 4
ALE 122 09082 099 M4 3103£09 140° 2
21 8 08922 0997  FERL 2616%277 - -
a1 B4 16 0986 0995 W3 2514433 - -
) TR 8 07709 0999 HEE3 2357481 1000 <1
PR 133 06420 1000  MiF4 1259441 o4 2

2-Z B 94 07118 0999  Pits4 1183104 5858 <1
4CHERRIRR 150 14470 0998 iz 1055407 511

R 106 13736 0997 Wi 1039434 7500 <1
TR 9% L0459 0997 Wil 958410 9560 <l
2RI g 94 16955 099  Pifsl 924£0.1 300000 <1
2 ARG 81 25502 0998  pirl 674£19 580 12
T &5 149 06578 0995  Whi4 217402 071° 39

2- LA 12706709 1000  PifR4 264106 ¥ 9
13 4f-3-B2 57 19740 0999 Wizl 257403 15 17
YN 100 09321 099 MR 235402 084 28
T 9% L3S 0998 ks 233431 28 8

(RR)24ENGHE 8l 10500 1000 Aird 182427 007 672
ZREZHE 182 0691 1000  Pkr4 164102 019 86
2.5 A 108 17104 099 Wizl 142401 1750° <1

B 122 13382 098 Ml 132402 3002 <I
3-FE R 106 06452 0991 W4 115+08 6 <l
pigii 93 04827 1000 HER 112405 02 sl
HELM 151 12946 0998 kw2 832011 800 <l
a- kN 7170200 1000 KL 8.1402 ¢ <1
223 1-CF ST 16953 0998 Wil 35402 00 <1
1.8-Htt & 154 04755 099 Wizl 21401 LI 2

2,6-— AR 108 23675 099 izl 15400 78 <l
VE: ABRL 2-FRER-3-PERR; RS2 T SRR LHE: IAR3. 2- R NAR4.
2-SERFEIEY . a KUE T CHR[22]: bR T SCHR[20]: e IR T SCHR23].
— R A WARIE, OAVARIHE, #4lH.
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HR2W A, RN SRR D& RS, H
. ERRES RO 214.4 pe/ke, RBEE TS ERE
I 5T o R I S A S 2 KT P ), LR BN Tk
FERGARTR R, m] 5 SRR R B A B A
AR SRR EY, e, DT,
(R*,R*)-2,3-T . meso-2,3-T . M FIBERL &
L6 151.4, 3881.7. 2436.2 pg/kghill 942.8 ng/kg,
X e it AT DI I SR A SR A . R S FRE T Hh A
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Fig.1  Hierarchial cluster heatmap of OAV changes of important odor

active compounds in Shaomai during storage
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