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The differences of taste characteristics of commercial natural mature cheeses
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Abstract; The main taste components of eight typical natural mature
cheeses were analyzed by gas chromatography-mass spectrometry
and amino acid analyzer. The taste activity values and sensory evalua-
tion were used to clarify the differences among the eight kinds of
cheeses, so as to provide a theoretical basis for precise control of
cheese flavor and market positioning. The results showed that in ad-
dition to Goat Cheese and Brie Cheese, free amino acids contributed
to the taste of the other six type of cheeses. The common taste amino
acids were valine and lysine. Cheeses were bitter and sweet. And blue
Cheese had the strongest taste because of the most of free amino
acids. In addition, eight kinds of cheese were detected 11 kinds of fat-
ty acids. The common taste fatty acids were caproic acid, nonanoic
acid, capric acid, lauric acid and tetradecanoic acid. The Edam
Cheese had the strongest acidity, and Parmesan Cheese had the
strongest mellow feeling. Meanwhile, the sodium chloride contents

of eight kinds of cheeses were significantly higher than their
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threshold. The cheeses could be clearly felt the salty taste. The taste
of cheeses was more salty and umami, and Blue Cheese was strongest
taste by sensory evaluation.

Keywords: cheese; taste characteristic; free amino acid; free fatty

acid; sensory evaluation
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Table 1 The information of eight kinds of cheese samples

RS T W R AL T S A J 7

LR U AN TH K I 2 2 T i bWl
KA LR CT B %+

i 3 T %

LT KA 3K T el
NTAL e 3K T % i ==

- B

FRETE  pan TamTE  fe
W R W8T w FH#

i
FRETE esam wrdTe UEES
O T T R T A BT 2

1.1.2 A5l

0.2 pern P8I : b1 22 05 S 90 BB B A BR A D 5

— W TR A 1 mL £ b S R B R
AR F

i B KR . 2 e B BE  NaOH . 43 #r 4l , [ 25 4 A 1k 2
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Table 2 The definition and references of cheeses attributes
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Table 3 The contents of seventeen kinds of free amino acids in eight cheeses mg/100 g
B TES Asp Thr Ser Glu Gly Ala
Yk 1% 26.1641.994 15.9441.20¢ 21.60+£1.45¢ 177.134+12.19f 17.03+1.26¢ 23.8942.27¢
=k Tk 52.69+4.09¢ 79.80+7.74¢ 77.9046.85" 591.43+25.62¢ 44,554 4.60" 58.7543.54¢
11 55 7% T 1 91.8948.60" 121.514+11.39" 205.60+16.84% 639.96+19.65" 69.7844.43" 74.0145.64"
A BT 7.9840.23¢ 3.77+0.19¢ 2.56+0.12¢ 24.75+4.50¢ 2.04+0.03¢ 8.3040.48f
30K T g 1.80+0.09f 54.7345.004 57.4548.00° 277.434+10.50¢ 30.89+1.43¢ 68.15+3.01b
[IIES S 2.9940.22f 2.24+0.09¢ 4.45+0.10¢ 19.10+4.33¢# 0.53+0.01¢ 5.4840.47f
YR 40.4141,59¢ 71.154£1.99¢ 62.98+2.89" 409.47+18.574 33.12+£1.82¢ 53.02+2.334
W% 8T 298.474+17.142 174.08+£9.95° 209.50410.38% 766.08+14.85% 80.2644.00" 143.73+12.29*
ER L ES Val Cys Met Tle Leu Tyr
Y13k T 49.6846.01¢ 0.82+0.01¢ 26.42+1.20° 22.94+2.374 161.27412.67¢ 29.71+£1.96¢
35 T 164.68+10.39¢ 0.0040.00° 61.18+4.90" 111.0147.23P 263.60+14.00¢ 59.88+4.87¢
A 325 2% T 1 230.114+12.26" 0.40+0.01¢ 71.1345.66° 221.60+10.73% 334,11419.13" 118.33+8.65"
i BT i 3.094£0.11¢ 5.2840.10° 1.7540.03¢ 1.6940.03¢ 7.494£0.33¢ 3.73£0.141
Uk TR 105.474+12.08¢ 0.00+0.00°¢ 32.89+1.20¢ 71.16£5.00° 164.29413.844 45.7641,28d
IIES RS 11.84+2.37¢ 0.20+0.01¢ 7.07+0.214 7.6240.50d® 21.77+2.02¢ 9.48+0.40"
BBy (i3l 169.364+10.51¢ 0.74+0.03¢ 62.88+2.10° 72.48+5.20° 295.58+13.97° 69.86+8.94°¢
W e g 288.584+13.09° 13.384+1.00* 176.87411.38* 217.424+11.07¢ 489.334+27.77¢ 187.43+11.162
BT EES Phe Lys His Arg Pro
P13k T W 90.7144.584 79.02+5.51°¢ 11.86+£1.27¢ 21.89+2.17¢ 30.9542.764
ik T 187.60+11.18¢ 230.39414.36°¢ 45.3845.55¢ 147.06+9.65 155.09413.01¢
P12 75 T s 172.9447.99¢ 341.92+21.78> 105.47+8.51° 2.2740.104 316.934+14.55"
A HLF g 5.10+0.42¢ 15.93+0.99f 4.6040.144 3.0640.094 4.4740.134
& 30K T 74.8344.454 157.294+8.124 56.06+3.23¢ 81.93+4.12° 171.9448.75¢
IIESS 7S 15.50+2.53¢ 7.38+0.65" 3.8340.264 1.88+0.19¢ 13.31+1.96¢
IR T AR 209.834+11.21" 185.80410.12¢ 40,4941.93¢ 127.54+6.88" 128.9649.16¢
W8T g 288.434+11.84¢ 516.22426.98% 154.02411.052 95.404+7.49" 353.164+18.95¢

T TSR TR 3R R 28 S 1 3 (P<C0.05)

R4 M ESERBERSELK
Table 4 The thresholds of seventeen kinds of free amino acids and their characteristic flavor mg/mL
AR Asp(Na) Thr Ser Glu(Na) Gly Ala  Val Cys Met Ile Leu Tyr Phe Lys His Arg Pro
5 {4 1.0 2.6 1.5 3.0 1.3 0.6 0.4 — 0.3 0.9 1.9 — 0.9 0.5 0.2 0.5 3.0
FRAEbR Bk RHER EER &fOR WEOROFHBR Bk — WER O EEER O WBR VIR WVER O ERR BRIk AR

bR
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Table 5 TAV of seventeen free amino acids in eight cheeses

BT ES Asp Thr Ser Glu Gly Ala Val Cys Met
Y13k T s 0.26 0.06 0.14 0.59 0.13 0.40 1.24 0.88
ik Tk 0.53 0.31 0.52 1.97 0.34 0.98 4.12 — 2.04
11 ¥4 7% T % 0.92 0.47 1.37 2.13 0.54 1.23 5.75 — 2.37
i BT % 0.08 0.01 0.02 0.08 0.02 0.14 0.08 — 0.06
2238 3T R 0.02 0.21 0.38 0.92 0.24 1.14 2.64 1.10
IIES RS 0.03 0.01 0.03 0.06 0.00 0.09 0.30 — 0.24
SR T s 0.40 0.27 0.42 1.36 0.25 0.88 4.23 — 2.10
W8T 2.98 0.67 1.40 2.55 0.62 2.40 7.21 — 5.90

BT ES Ile Leu Tyr Phe Lys His Arg Pro
Y13k T W 0.25 0.85 — 1.01 1.58 0.59 0.44 0.10
o 3K T 1.23 1.39 2.08 1.61 2.27 2.94 0.52
1A ¥4 7% T 1% 2.46 1.76 — 1.92 6.84 5.27 0.05 1.06
Ai B K 0.02 0.04 — 0.06 0.32 0.23 0.06 0.01
223K 3T R 0.79 0.86 — 0.83 3.15 2.80 1.64 0.57
IIE S 7S 0.08 0.11 0.17 0.15 0.19 0.04 0.04
IR AR 0.81 1.56 — 2.33 3.72 2.02 2.55 0.43
W8T g 2.42 2.58 — 3.20 10.32 7.70 1.91 1.18

T TRIR R .
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Figure 1 The comparison of free amino acids taste

intensity of eight cheeses
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Table 6 The contents of fatty acids in eight cheeses ng/g
T g Rk cmR ¥R TR SR AR A 25 R
Y3k T % 181.640.50° 167.95+0.23¢ 4.7740.02" 571.2040.61" 942.8740.18" 3 432.65+4.40
ik T 85.36+0.05" 81.08+0.03" 1.7940.04" 258.12+0.38" 590.82+0.10¢ 1737.00+1.284
e 1 7% T s 160.7540.24° 150.2640.34" 6.7140.02° 550.344-0.59° 857.1140.10¢ 2 934.7240.71°
i BT i 103.002£0.22¢ 94.3740.24f 2.994:0.01¢ 321.924-0.28¢ 472.8440.11° 1612.1043.22¢
B3RS0 T 94.4140.27° 83.840.28¢ 2.2940.01¢# 279.774-0.22¢ 403.4240.33¢ 1421.6940.70f
ISR 90.9640.01¢ 135.650.13¢ 2.5140.01¢ 625.844-1.99° 334.254-1.43" 1 030.3847.03¢
S8R T 155.310.46¢ 146.43+0.23¢ 3.43+0.00¢ 511.33+0.814 992.654-0.67% 2 933.1345.21°
W8T 128.1340.464 106.20+0.39¢ 4.0140.04¢ 358.524:0.06¢ 546.0241.25¢ 1 835.60+2.48¢
T A Fp K + IR A i 9 7R T R IR 15 iR R
135 T % 305.7140.39% 350.8040.32% 10 239.66+20.98% 339.0140.12° 1961.042£0.70°
1o ik T 130.04240.48" 148.070.25¢ 4 667.0743.77¢ 114.814£0.27h 1 033.8840.53¢
) 4 2% T i 264.9040.29" 296.7240.15" 7 739.94+2.09" 520.0140.49° 1 632.2142.50¢
5 T 139.610.31¢ 152.7540.11¢ 4174.9944.26" 230.694-0.144 1073.2742.184
B3RS0 T 114.36+0.09¢ 151.3040.34f 3 758.314+1.13¢ 158.51+0.75¢ 951.104-0.77°
ITESRR 59.90+0.05h 60.570.74" 3 653.194-6.93" 268.28+0.93¢ 653.924-1.55¢
3k T 221.4140.83¢ 233.254:0.36° 7 030.871.56° 201.324:0.16° 1661.525.26"
W ST s 150.07 41,444 170.5340.26¢ 4 979.85+2.33¢ 191.0840.46° 1 035.64+0.87¢

T ABUAR 7 8 32 7R 22 54k 8.3 (P<<0.05)
711 WA E R ERE 0

Table 7 The thresholds of fatty acids and their characteristic flavor ng/g
fig 15 B2 o iR Fm TR IR AR RWEER  FHER MR AR A R i i AR
5 80.00 101.00 1.50 120.00 0.50 400.00 — — 5 000.00 670.00 4 000.00

. @AM Rk AN E
PR SR dkmk DU mwk muk Mok msk @k e vk

WIEER R BRI

Tt =R AR .
x8 SHTE 11 FAEHE TAV'
Table 8 The TAV of fatty acids in eight cheeses

LS (=7 VR N MR HHE:ER  AEER +HkER R R ;R MIRR

Yl ik T ws 2.27 1.66 3.18 4.76 1 885.74 8.58 — — 2.05 0.51 0.49
=i T 1.07 0.8 1.19 2.15 1181.64 4.34 0.93 0.17 0.26
) 14 7% T 1§ 2.01 1.49 4.48 4.59 1714.23 7.34 1.55 0.78 0.41
A1 BT i 1.29 0.93 2.00 2.68 945.68 4.03 — — 0.83 0.34 0.27
Tk T R 1.18 0.83 1.53 2.33 806.83 3.55 — — 0.75 0.24 0.24
2R T 1.14 1.34 1.68 5.22 668.51 2.58 — — 0.73 0.40 0.16
3k 0T g 1.94 1.45 2.29 4.26 1985.29 7.33 — — 1.41 0.30 0.42
W8T 1.60 1.05 2.68 2.99 1 092.04 4.59 1.00 0.29 0.26

R E SN

L 2500 A 130, £O SHTMEMMERR TAVER'
£ 2 14.5 3
= 2000 D%E,ﬁk 4.0% Table 9 The sodium chloride content and TAV of eight
2 o 352 = .
= ‘*E 1500~ ,30‘*5 %E,j kinds of cheeses mg/100 g
e 12527 & P A =1
=Z 0000 Doidm RN TiiES Ao TAV
= 2 {5 = BI3k T M 1 360.67+5.03¢ 42.79
T 5000 110G . 0
= H HH H {058 i T 1509.67+4.51¢ 47.47
0 0.0 N
T 321.67+12.58' 11,
65@’ & & & x@ 5(@ & & W25 2R T 1% 1321.67+12.58 11.56
S\V éx. oz’i & 4, &Vk X_@i ¥ i BT & 932.3344.04°¢ 29.32
S g W ")?} N i B30T B 187.33+2.52¢ 5.89
%e S
Cheere g@é{ﬁ 27T 3 350.67434.00" 105.37
B 2 84T 85 Iy BRI R 5 E AT L Sk T g 1 662.00+6.24¢ 52.26
Figure 2 The comparison of fatty acids taste intensity of W80T g 4 388.334:26.54° 138.00
eight cheeses o RBA ] A R 25 F vk B 3 (P<0.05) .
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Table 10  Sensory evaluation of eight cheeses

N LS EUS LS TR Wk LS EHUS UK 5 Ik e B
Y3k T i 7.60+£2.66" 4.33+£2.28"  3.86+2.36" 3.5742.92¢ 7.7442.99¢ 2.25+1.21>  3.79+3.16>  6.85+2.76"
=k g 7.09+2.58>  4.22+2.64"  3.81+2.73" 3.9813.06" 8.15+2.83% 2.77+2.19*  3.56+1.91"  6.75+2.18"
AR R 7.65+£2.86°  4.10+£2.86®> 5.1443.16° 4.96+3.38% 7.7543.37¢ 3.15+2.61>  5.3042.90>  8.87+3.42¢
i B 4.83+2.39¢  3.02£1.69*  3.51+2.56° 4.56+3.23% 6.9843.26¢ 3.00+£2.60>  5.1943.65"  7.36+£3.79°
IR T H  4.50£3.50°  4.78£3.59° 4.3343.80¢ 4.2543.24¢ 6.684-3.04¢ 2.36+2.52>  4.25+3.12>  6.60£3.42°
WA TR 9.38+3.34°  2.24+1.11° 4.13+£3.03° 4.2043.51* 6.65+£3.05° 3.43+3.12%  5.51£3.85>  7.79£3.37°
AW T# 7.694+3.31"  3.61+1.72%  4.27+3.15° 4.0342.85¢ 4.02£3.03% 3.18+£2.95%>  3.68+2.76"  6.48+2.61°
W st 8.3243.55"  3.38+£2.38"  4.4443.33° 5.40+4.12¢ 7.52+3.64% 5.18+4.30%>  9.674+3.82* 11.47+1.99°

T RIBIA R T R B3 P 22 5 (P<C0.05) .

—— A T —e - V)3 T —e— M7 TR —— 23550 TR
—e— AT - o= UM TR —— ik TR —e 1 E 2L TR

A3 8 FEiEkAsFIiEdamE
Figure 3 Taste profile of eight kinds of cheeses
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