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Study on the differences of volatile flavor of eight typical mature cheeses
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Abstract: The volatile compounds were analyzed by using solid-phase
microextraction- gas chromatography-mass spectrometry and com-
pared by using relative odor activity value to explain the discrepancy
among the eight typical natural cheeses”’ flavor. The results showed
that 74 kinds of volatile compounds were detected. The cheeses were
generally milky and fruity. Cheddar, Gouda, Parmesan, and Goat
Cheese were fruity with milky because of 3-methyl butanal, ethyl ac-
etate and the modification effect of undecanone and butyric acid.
Edam Cheeses were fruity because of the ethyl acetate, ethyl octano-
ate and ethyl decanoate. Brie Cheese and blue Cheese were fruity,
but the fruity smell of Brie Cheese was derived from ketones such as

undecanone, while in the two kinds of cheese, caproic acid, nonyl
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ketone and phenyl ethanol give fumes and rancidity, and the specific
compound 1-octanol of Brie Cheeses were also the cause of discomfort
odor. Emmental Cheeses were strongest milky because of the highest
relative activity of butyric acid in the eight cheeses, while the high
activity of hexanoic acid and 2-nonanone gives the cheeses fumes and
rancidity.
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Table 1 The main volatile flavor compounds and their relative contents of eight cheeses

e i 24 &S L2 [ B 28

i MRE RE/Y MR KM% KK AE/Y% RREC SR/Y O MRE SR/%
I3k T 8% 5 3.75 7 17.26 5.80 2 1.52 2 0.52
AT 4 2.35 4 9.49 1.72 2 0.52 1 0.59
WF D 25 T W& 7 3.98 7 64.74 0.45 3 0.32 4 0.90
A7 BT i 7 22.87 3 5.80 1.02 1 0.19 0 0.00
30k T R 4 3.27 6 52.36 0.82 1 0.07 3 1.57
[ITES e a3 4 7.58 5 5.58 4,01 3 0.79 2 0.22
kT 5 4.06 5 15.05 4.37 1 0.06 3 1.24
W8T g 6 8.50 9 58.02 2.03 1 0.10 14 10.25
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Table 2 The comparison of ketone compounds’ relative contents in eight cheeses %

AR TES 2-T 2-JR T 2-C B 2-JE T 3R AT 2-2FTif] 2-T- i 2= —i psSiiy
Y135 T W 0.91 — — 1.69 0.39 — 0.70 0.06 3.75
13k T — 0.61 — 0.13 1.56 — — 0.05 2.35
Iy 32 7% T % 0.21 1.06 0.20 1.98 — 0.03 0.46 0.04 3.98
i LT i 0.58 5.57 0.52 12.19 0.34 — 3.02 0.65 22.87
AR T — — — 0.78 2.22 — 0.19 0.08 3.27
IIES S 0.90 — — 1.54 4.86 — 0.28 — 7.58
IR T % 0.53 — — 0.92 2.22 — 0.26 0.13 4.06
W% 80T g 0.92 0.10 1.56 0.06 5.07 0.79 8.50
TR R .

TR MIE FWFR, S B BRI W T AR AR A A W ST R YRR AR KUBR
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B TR LR TSR T s v i SRR 2 2 R X3 A5 5
A FE 2 SCIR T R R I B DR A 1 N TR T RE R TE B R
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iy PR R P2 — 07 s CRRAE 8 A T P 2y A L AR Y
HRTWMAMEL TR ILESEFE SR T TRELS
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2.2.3 WERYIT BERYRAOEEEZEA 4 MO b
R I 2 @ WY R 2K R i @ R SRR R B R @ 1
TR SRR IR Y A . ph o 4 mT R0 8 b T R S AS I B 13 b
W2 J30 L HG oy T LB B A Ik 2 AR T A RE R 8
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Table 3 The comparison of acid compounds’ relative contents in eight cheeses %
AR TiES L (] 3 TR SR TR 2 F IR MR T PEN TS
Y3k T i 1.88 8.20 0.46 4.63 1.40 0.62 0.07 17.26
ik T 1.03 — 4.28 — — 3.46 0.72 — — 9.49
WA 7% T 4.03 0.14  22.28 — 0.41 28.49 7.24 2.15 — 65.31
i BT 1% — — — — — 3.75 1.26 0.79 — 5.80
430K T 1% 4.19 36.13 9.01 — — 2.04 0.80 0.19 — 52.36
IIES= e 1.16 1.85 1.60 0.71 0.26 5.58
YR 1K 1.30 — 5.54 — — 6.28 1.58 0.35 — 15.05
W8T 1.30 0.15 15.31 0.88 0.29 24.10 11.13 4.38 0.48 58.02
TR AR .
F4 SHIHEBRUAYWHENESSEXIL
Table 4 The comparison of alcohols compounds’ relative contents in eight cheeses %
RRLTES s 3-MJE-2-Te  1-T S 1= 1-cm 2- PR

P13k T 1.44 — — 3.15 0.23 0.06 0.25

f ik T g 1.30 — — — 0.30 — —

A 2R T W 0.25 0.10 — — — — —

A WL i 0.21 — — 0.45 — — —

LIk T 0.08 0.42 0.29 — — — —

26 LT i 1.35 — 0.21 0.88 — 0.39 0.19

Sk T 4.07 — — — 0.21 — —

W 80T B 0.51 — 0.06 0.59 0.04 — 0.21
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AR ES -2 B -7 i 2- T 2T g Y N S
B3k T W 0.35 — 0.10 — 0.22 5.80
&k T 0.05 — — 0.07 — 1.72
W35 75 T 1 0.03 — — 0.07 — 0.45
i BT & — 0.04 — 0.19 0.13 1.02
% 3CA T 0.03 — — — — 0.82
L2 2L T i 0.95 — — — 0.04 4,01
SR T i 0.09 — — — — 4.37
W LT — — 0.41 — 0.21 2.03

T RN AR

2.2.4 BERYT BERYRARE EERZAMAMENR U IONER S T UTE — 8 B b AR ST i
B AL s o LS EE IR A B B P = AR B e 2 il an s UK

SRR T A R L o 3 5 MR 8 T o A ) £
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Table 5 The comparison of aldehydes compounds’ relative

N contents in eight cheeses %
TR B F Kon] o E . ﬁﬁl\yﬁﬁfpﬁf%ﬁ?ﬁ%qjﬁ mRE  IFETE SRE TE #7E AR
DF] 2-HY BT R, BOA] T T A kT L33 019 o
225 WEWE WEHEIRREEARRO BEN o s o
B IR (G SR 0 Z BN B B MR I Z 6 wemerm ot ons 003 042
© EIERI . BRI RO B G 7 TP — R g - o o
BRI IR . B3R 6 AT, SR ST 7E RHF 4 19 T 1 b A 30K T g — — —  0.07 0.07
HIRY (oY i S R e S AT e o i o N ) IE RN — 0.63  0.11 0.5  0.79
R BB AT S A Al LR F i 8T i AR ST 0.06 0.06
27 O A BE2E A A  DE BT ST B b R B RS i BT — 0.10 — — 0.10
HE % () PRS2 107 T W 80T T 2 2% 1Y XUBR K &R L Trma V- Woll T RAR R .
®6 SHIHEBRALAUHANESRIENIL
Table 6 The comparison of ester compounds’ relative contents in eight cheeses %

RRLTES WERRER CIRCER WIRCE TIRWE TIRITE TRRLE WRAEE TRAEE CRPE CRN6

Y3k T i — 0.43 — — — — — — — —

fri 5 T I — 0.59 — — — — — — — —

34 2% T B — 0.18 — — — — — — — —

Ay BT 1% — — — — — — — — — —

L3R T B — — 0.07 — — — 0.25 1.25 — —

12 LT 1% 0.19 0.03 — — — — — — — —

SR T B — 0.70 — — — — — — — —

W80T B — 0.06 — 0.33 0.13 4.00 — — 0.88 0.05

TEEFh2E CRETE CRTE CRFPEE RO FROBE ¥R T BRTE RBROB ZMRTEH O

PIik T g — — — — 0.09 — — — — 0.52

35 % - — - — — — — — — 0.59

A 34 2% T % 0.04 0.34 0.34 0.90

A BT i 0.00

L3R T B 1.57

12 7L T % 0.22

pEey iy — — — — 0.11 — — 0.43 — 1.24

W BT 0.37 0.16 2.14 0.06 — 0.07 0.67 1.27 0.06 10.25
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2 TEMifE . 55 Makoto Shiota 4507 46 ] 45 5 AH IT 5 171 35
AT R e B T 2P R TR, R AR IR A BT
it P R 2SR o5 AR 28, B AN R 1 I R BN
PSR A 4 B A M S 8 BE R K 2 Javier Calzada 250 #E
A BT R B T R A 2S5 R ST T Bk
PR o A 2-BE 22— TR O R 1-T
FEFI R T LA SR 5 1L 2R FL T % AR KR R 4% RoA
SR MR T R, {H 48 i 25 ¥ IR & £, ML E. Carunchia
Whetstine 20 76 111 2 L1 [ v K2 0 2 80 & Fhiy i %) T
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Table 7 The key volatile flavor compounds and their ROAVs of eight cheeses

T i i 2 2-T i 2- 1% i 2-CL i 2-BE 1 2~ 2-T- il - — ] N iR Th
)ik F s 0.01 0.05 0.26 0.11 0.64
R 35 T 1% — 0.09 — 0.01 — — 0.28 — 1.01
) 35 2% T ik — 0.08 0.07 0.09 — 0.27 0.12 — 2.73
i B 0.30 21.42 8.89 27.58 — 92.92 100.00 — —
B IR ICT — — — 3.06 — 10.12 21.31 8.59 100.00
13 L T i 0.01 0.09 0.22 0.31
SR R 0.02 — — 0.12 — 0.47 1.18 — 2.10
T — 0.58 0.28 0.57 0.30 25.35 19.75 15.95

RS BLBR CiR FIR JE R 1-TH S B 1-CFE 2- P 1-27 i
)3k T W — 0.03 — — — 0.24 0.01 0.05 —
AT s — 0.07 — — — — — — —
1 35 25 B 0.02 0.28 — — — — — — —
i LT ik — 1.92 0.02 0.01 — 2.77 — — 1.14
3K 3T — 1.81 0.02 — 1.54 — — — —
ITE — 0.02 — — 0.02 0.14 0.08 0.08 —
SR T 0.19
W8T 0.15 2.01 0.03 0.01 0.03 0.59 0.53

T AR 2- T WO WETE Rk En 7 LMW HBRZER  TRWE
3% T B 0.01 0.09 — 100.00 — 0.01 1.62 — —
ik T — — — 100.00 1.30 — 6.70 — —
1 25 2% T 1 — — 3.68 22.35 — — 1.06 — —
Ay BT 1% — 4.44 — — — 0.97 — — —
23K 3T B — — — — — 0.62 0.00 18.65 —
12 5L T s — 0.04 — 100.00 1.25 0.01 0.24 — —
SR T — — — — — 0.02 12.73 — —
T w 0.37 1.17 — 100.00 — — 3.00 — 16.50

T i 2 TRRTHE CREE CRSIUE PRRCE  FRIE  BRTER BRI
I T 1% — — — — 16.92 — —
o5 38 T I — — — — — — —
35 2% T 1% — — — 0.01 100.00 — 0.50
A BT — — — — — — —
TR ST g — — — — — — —
ITE S — — - - - - -
SR T — — — — 100.00 — 1.95
W8T W 0.33 2.93 0.59 0.09 — 0.17 15.88

R = T
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