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Abstract: The flavor quality differences of four mango cultivars (Jin Mang, Qing Mang, Hongyu and Guifei) were studied electronic
tongue and headspace solid phase microextraction.combined with Gas Chromatography-Mass Spectrometry detection technology. The result of
principal component analysis (PCA). of electronic tongue showed that four cultivars of mangos can be well distinguished into two groups by
electronic tongue. Qing Mang and Hongyu have similar gustatory quality, to Jin Mang and Guifei. The physio-chemical indexes of water content,
pH, (and colors) soluble solids also showed similarity in Jing Mang and Guifei, as well as in Qing Mang and Hongyu, which was consistent with
the result of electronic tongue. HS-SPME/GC-MS results showed that there were 7 categories compounds detected in four cultivars of mangos,
mainly including terpenes, esters-and aldehydes. The terpenes were the dominant volatile compounds, whose relative content were more than
50% in all“four cultivars of mangoes. The PCA results of volatile compounds showed that the characteristic volatile compounds of Jin Mang
were (E,Z)-2, 6-nonadienal, isophenolene, 3-hexene-1-alcohol and palmitic acid, the characteristic volatile compounds of Guifei were 2-carene,
(E) loreleene and 4-carene, the characteristic volatile compounds of Qing Mang were a-eucalyptus, hexanal and (E) -3- hexenal, the

characteristic volatile compounds of Hongyu were 3- careen and limonene. The flavor of four mangos, which was shaped by the characteristic
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volatile compounds showed that the Qing Mang and the Hongyu were similar, the Jin Mang and the Guifei were similar, too. Comprehensive

analysis of the above results showed that the Qing Mang and Hongyu have similar flavors, Jin Mang and Guifei have similar flavors.

Key words: mango; solid-phase micro-extraction(SPME); gas chromatography-mass spectrometry(GC-MS); electronic tongue; principal

component analysis (PCA)
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Table 2 The comparison of edible rate, moisture content, pH and soluble solid of different varieties of mango

FA47 TR EI% KaE&% pH =T b ) 7 4 Brix
B 75.621.66° 84.3940.05° 4.2540.02° 15.306.05%
HE 53.67-4.72° 89.610.03% 3.0540.01° 11.5026.08"
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Fig.2 TIC chromatograms of volatile flavor components in

different varieties of mango
E: afLEE; b4 E; cF e dieE
R e i (B 2) Fse Sr A E, s
HEM S e 44 F, 36 Fi, 37 i, 35 FhER
PERC e VORI 16 Fk [F O R M R oy 43

218

WATEE. (EZ)-2,6-F )Gk, (BE)-EMmlE. Ik, p-
TRH p- ARG 3. 2-R5H . VEAEME . a- T
FEWIE ake iy 3-Cfs-1-BF. 1-COFF. ERAEER AN
1-FBR-A-(1-FER 2 Be) R . Horb, w2 &4
FHEAEREYR, 4T, &5, FEksiehsy
5l 92.55%. 52.47%. 93.20%. 81.50%. 4N 4 AJ
BN, AR, A R R I 3-8 (71.79%),
HUCNAEES (3.49%) FUGHITR (3.17%), HEH
FERMER T 8 Flle St HH AN S i (1 3-
Cf-1-1 (20.47%), FOh 3-#M%(1686%) 55+
PTG (14.01%), R R MR R -4-MIAAEE
RS T M. HEE, O 4-3545.(44.95%)
3-#E 47 (25.63%) FH a-F&iH)d (5.03%) A= E %
RV, RAERE A CRE. (B)-2-2dfiEs 7
Fho BicH, O 4-%80% (47.24%), 3-E8)% (23.22%)
PLE 3-CUfi-1-F% 1 (8:25% )/ N B[ HE K MEVI, HF
A IR AR =% 1 . Gustavo A ZEPg5¢
RITER P S B R E R A AR 3-8
Wi SEAATIMG . ARG TG DG, IRIGSE,

ARSI EF S —3. K, &5 B
KB IC FREE SR A Ao A 8 FiRN 13 Fh, 2
(RIS 8- Culf-1-B5. 1-CFE LA N 5 Rl 45 5 Jha
A02) )\ AR T R R BRI — B R
MRy Ol . EELL K& (EZ)-26-F Y
Zuobing X 2P AR A — 3, A, Olle®HiiE
TR SRR MBS N BRI S R
BEERG. AL, £15. FMRIEHESANEE
&G 1.10%, 7.18%, 0.45%7F1 2.98%, +
TR O FRRAEE. WAENES. HHERR 28
256 P . AT RRIL T AT SCHERH R WARIE
R, EAAHEH I RERES . N-[4-35-n-T 2E]UR
WERR O LR 2,3- 5 -3- R SE,
X A BT R RN H R


http://www.chemicalbook.com/javascript:showMsgDetail('ProductSynonyms.aspx?CBNumber=CB5222386&postData3=CN&SYMBOL_Type=D');

x4 FEIRMERNELMERS KBNS E

Table 4 Volatile compounds and their relative contents of different varieties of mango

Fr PRy 1%?5%‘ K AarFEF/%

z ii] & HY M QM GF
B

1 Hexanal T 3.78 713.8 - - 2.274024 -

2 2-Hexenal,(E)- (E) -2-TImBs 591 803.96 - - 0.1530.01 -

3 3-Hexenal,(2)- (E) -3-Ttmm 6.27 814.37 - - 3.540.68 -

4 Heptanal JREE 8.39 876.82 - - 0.0540.00 0.1640.02
5 2-Heptenal,(E)- (E) -2-f s 11.04 948.01 0.3940.13 - 0.0620.00 0.23#0.05
6 3-Methylbutyraldehyde 3 FHETES 15.04 1056 0.14#0.01 - - 0.2440.06
7 Nonanal B 16.89 1106.51 0.32#0.01 2.5740.31 0.3320.05 0.3620.04
8 2,6-Nonadienal,(E,E)- (E, Z2)-2, 6-L It 18.37 1159.66 0.3840.19 4.8340.34 0.1240.00 0.2740.04
9 2-Nonenal,(E)- (E) -Fhrmr 18.98 1166.97 0.1540.00 0.4540.14 0.0740.00 0.2040.01
10 Decanal BB 19.97 1210.83 - - 0.07+9.00 -

11 2-Furancarboxaldehyde, 5-(hydroxymethyl)- 5-% 9 A ARES 22.98 1288.41 2.5440.55 - 0.0420.00 -

12 cis-11-Hexadecenal MR-11-+ > BB 35.66 2060.33 0.25#0.01 - - -

13 cis-9-Hexadecenal R R -9-+ o Mk 35.73 2077.81 0.1840.00 - - -
S

1 1R-.alpha.-Pinene Tt 8.69 908.05 0.6440.03 0.4740.14 0.5140.03 0.5040.02
2 [-Pinene Bk 10.36 961.12 0.5440.06 0.6540.16 0.2240.00 0.2440.01
3 .beta.-Myrcene p-AAEH 1113 979.76 2494040 1.440.19 1.9620.23 1.9340.36
4 Bicyclo[4.1.0]hept-3-ene, 3,7, 7-trimethyl-,(1S)- 3-E b 12.56 1000.15 71.7945.72 16.8640.14 25.6343.07 22.2245.40
5 Bicyclo[4.1.0]hept-2-ene, 3,7, 7-trimethy- 2-% 4 13.08 1009.89 0.5940.06 0.6840.09 2.1540.22 2.2810.15
6 Cyclohexene, 1-methyl-5-(1-methylethenyl)- 1-FHES (I-FROHL) KTk 13.7 1019.03 0.21490.01 - 0.10200 0.050.00

61¢
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#EET
7 D-Limonene AT 13.65 - 1023.96 3.4940.16 2.3740.27 3.9440.07 3.9840.19
8 1,3,6-Octatriene,3,7-dimethyl-,(E)- (E) -B-Z #hili 14777 1044.21 0.2840.04 - 0.1720.01 0.1720.04
9 Cyclohexenel-methyl-4- (1-methylethylidene)- FAR T M 1544 1081.8" 0.3240.05 14.0140.05 - -
10 (+)-4-Carene OIR) 4-%FH 16/49,1086.81 3.0140.73 - 44.9540.68 47.2444.19
11 1,3,8-p-Menthatriene 1, 3, 8-x-Fir =M 17.43 11167 0.2440.04 0.7420.05 0.2720.01 0.2940.07
12 Seychellene HE W 22.68 1281.04 0.1320.01 0.23#0.03 0.0740.00 0.1140.00
13 Cyclohexane,1-ethenyl-1-methyl- 2,4-bis(1-methylethenyl)- BEAW 23.98 1395.21 - - 0.1240.01 -
14 Bicyclo[7.2.0]undec-4-ene,4,11,11-trimethyl-8-methylene-,[1R-( 1R*, 4 Z, 9S* )]- (-) -7 T &M 26.59 14252 0.1440.00 2.8240.05 0.1940.02 -
15 a — Caryophyllen a- B4 Hs 27.79 144243 0.3520.09 0.33#0.02 0.0540.00 0.1320.00
16 1H-Cycloprop[e]azulene,decahydro-1,1,7-trimethyl-4-methylene-, L 2934 147752 0.346.07 ) 0.6240.16 0,0846.00
[1aR-(1a.alpha., 4a.beta., 7.alpha.,7a.beta.,7b.alpha.)]-
17 _ Nephthalene. 1,234, S, 6, 8a-octahydro-da, a-tie 3042 149847 254032 2560.14 5.03+1.03 0.8140.02
8-dimethyl-2-(1-methylethenyl)-,[2R- (2.alpha.,4a.alpha,8a.beta.)]-
18 Naphthalene,decahydro-4a-methyl-1-methylene-7-(1-methylethenyl)-, Py 3121 150712 0.246.00 ) 0434003 ]
[ 4aR-(4a.alpha., 7.alpha., 8a.beta.)]
19 (-)--alpha.-Panasinsen (-) -a-ALM 319 1540.54 - - 0.1540.01 -
20 Ethyl5-(5-methyl-2-furyl)- 2,4-pentadienoate CING- (5-F k-2 ) -2, 4 R—WF 34.11 1721.94 0.1530.01 - - -
21 1-Heptadecene 1+t 34.63 1813.51 0.7640.08 - - -
22 16-Kaurene 16- M oA M 35.82 2098.72 0.0840.00 - - -
LR S
1 3-Hexen-1-ol 3-Ths-1-82 6.17 8353 0.94#0.03 20.47+1.32 2.3840.33 8.2540.89
2 1-Hexanol 1-TB% 6.82 846.02 0.140.00 2.33#0.43 1.1840.12 3.8540.35
3 2-Furanmethanol B 8.15 869.68 0.27#0.01 - - -
4 (E)-4-thuiano B-A-AhEE 9.48 991.71 - 0.7240.14 - -
5 1-Hexanol,2-ethyl- 2-THK-1-TEE 14,09 1040.83 0.140.00 2.3240.42 0.2140.02 0.15z0.01

BT


http://www.chemicalbook.com/javascript:showMsgDetail('ProductSynonyms.aspx?CBNumber=CB7147771&postData3=CN&SYMBOL_Type=D');
http://www.chemicalbook.com/javascript:showMsgDetail('ProductSynonyms.aspx?CBNumber=CB7730612&postData3=CN&SYMBOL_Type=D');

BER

6 Benzyl Alcohol R B 13.99 ~ 1068.99 - 0.70240.03 - -

7 1,6-Octadien-3-ol,3,7-dimethyl- F B 16:38 1114.37 - 1.5640.04 - -

8 Benzenemethanol, .alpha., .alpha., 4-trimethyl- 2- (4-F3FKK) R”-2-B3 2132 1217.29 - - 0.1040.00 -

BE &

1 Acetic acid,butyl ester BEBR T Bs 43 736.24 - - 0.240.02 -

2 2(3H)-Furanone,5-ethyldihydro- A B 1446 1061.48 - 0.4240.04 - 0.68+0.08
3 Ethy — octanoate FE LB 257.71 1174.24 0.1240.00 2.6030.14 0.0720.00 -

4 Butanoic acid,3-hexenyl ester, (2)- MR-3- T H T B 260.15 1184.75 0.0540.00 - 0.0740.00 0.2440.03
5 2(3H)-Furanone, 5-butyldihydro- AnE A B 2197 1272.71 0.1840.00 2.43#0.18 0.1140.00 2.0630.47
6 Ethyllaurat FIAEBR B 31.15 1597.58 0.1140.00 0.5340.04 - -

7 Didodecyl phthalate AR F B — A 3455 1882.14 0.53#0.07 1.240.13 - -

8 GlycerylLinolenat bt T2 FRER B 36 21427 0.1140.00 - - -

BRI %

1 4H-Pyran-4-one,2,3-dihydro-3,5-dihydroxy-6-methy!l- 20, 3F=A3, 5 —HM -6-FE4 (H) -siteh-4-F7 20.46 1190.58 0.06 #0.00 - - 0.75 #0.09
2 2-Piperidinone,N-[4-bromo-n-butyl]- N-[4-7&-n-T A ]9k AR 32.16 1701.04 0.08#0.00 0.3#0.05 - -
[

1 Cyclopentaneundecanoic acid FRA B 33.66 1662.41 - - - 0.0126.00
2 Heptadecanoic acid, heptadecy! ester F A AR 31.01 1727.69 - 0.330.07 - -

5 n-Hexadecanoic acid AFAR B 35.47 2009.59 3.1740.28 8.740.85 1.2440.18 1.7630.45
Hb K

1 Benzene,1-methyl-4-(1<methylethenyl)- 1-F-4- (1-FRIHL) K 16.6 1098.94 0.5720.07 1.13#0.13 0.8320.24 0.9230.21
2 Benzofuran,2,3-dihydro-2-methyl- 2, 3=E-2-¥ AR Hekh 18.49 1138.82 - - - 0.1240.01
3 Furan,2,3<dihydro-3-methyl- 2, 3-—&A-3-FHrkvh 20.44 1195.82 - - 0.2620.07 0.2140.03
4 1-Pyrrolidinecarboxaldehyde 1- ¥ Bretbedbe 2438 1298.7 - - - 0.2140.05
i 60 ¥ 44 36. 37. 35

1¢¢
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Fig.3 PCA score plots (a and loading plots (b) of volatile
components of different varieties of mango
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Table 5 Eigenvalues, cumulative contribution and predication

performance of different varieties of mango

IR OME AR R EATRE RirTlae )
a2 18 & R Q?
1 487  0.406 0.406 0.288
2 330 0275 0.681 0.362
3 290 0242 0.923 0.810
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Table 6 Potential markers of volatile components of different

varieties of mango
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Fig.4 Descriptive aroma profiles of different varieties of mango

by Aroma descriptors
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