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Comprehensive Evaluation of Quality Characteristics of Different
Mango Varieties Based on Principal Component Analysis and
HS-SPME-GC-MS Technology

HUANG Libiao', YUAN Yiyang', CHEN Lin', YANG Meiyan', PENG Zhiyuan®, LU Xiaoting’,
GAO Xiangyang"”

(1.Guangdong Provincial Key Laboratory of Nutraceuticals and Functional Foods, College of Food Science, South China
Agricultural University, Guangzhou 510642, China;
2.Dongguan Baolai Food Co., Ltd., Dongguan 523270, China)

Abstract: In order to characterize the quality characteristics of three varieties of mango (Tainong, Xiangya and Jinhuang),
the main quality indexes of mango was determined and a comprehensive scoring model of main quality of mango was
established by principal component analysis (PCA). The volatile flavor compounds of mango were analyzed by HS-SPME-
GC-MS technology, and its quality and processing characteristics were evaluated comprehensively. The results showed that
the content of soluble solids, total sugar and sugar acid ratio of Jinhuang were the highest, which were 19%, 24.18 mg/g and
10.86 respectively; The contents of V. and total phenol in Tainong were the highest, which were 9.52 mg/100 g and
1.03 mg/g respectively; The results of PCA analysis showed that the comprehensive score of Tainong was the highest,
indicating that its comprehensive quality was the best, followed by Jinhuang, and the comprehensive score of Xiangya was
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the lowest. A total of 116 volatile compounds were detected from three mangoes by HS-SPME-GC-MS, mainly including

olefins, phenols and aldehydes. The volatile compounds of Tainong and Xiangya were mainly olefins, with relative contents

of 45.52% and 58.12% respectively. The volatile compounds of Jinhuang were mainly phenols, with relative contents of

56.88%. Fifteen key flavor compounds were identified from three mango varieties by the analysis of relative activity value

(ROAV). Among them, (E,Z)-2,6-nonadienal contributed the most to the aroma in Tainong and Xiangya, 3-hexenal

contributed the most to the aroma in Jinhuang; Tainong had citrus and sweet aroma, Xiangya had cucumber flavor, and

Jinhuang had special wood flavor, which was mainly contributed by 2,4-di-tert-butylphenol. Comprehensive analysis

showed that Tainong and Xiangya were suitable for deep processing, while Jinhuang was more suitable for fresh food.

Key words: mango; quality; flavor; principal component analysis; headspace-solid phase microextraction-gas chromato-

graphy-mass spectrometry
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Table 1 Analysis on main quality indexes of three varieties
of mango
E N e il
B R s

pH 4.060.09° 4.45+0.07 4.58+0.04°
AR (%) 18.75+0.11° 11.50+0.00" 19.00+0.00°
A E R (g/L) 5.24+0.04° 1.81+0.01° 1.75+0.03"
B L, 3.58+0.03¢ 6.35+0.02° 10.86+0.20°
S (mg/g) 22244033 17.68+2.12"  24.18+0.34°
V(mg/100 g) 9.52+0.42° 4.45+0.4° 8.13+0.36
S8 (mg/g) 1.030.06" 0.57+0.01° 0.8620.02°

T R FREFOR ) — 8 bR T A AR i 22 5 135 (P<0.05) o

22 ERIEEGRFIERERS S

— AR 2 SRR AR > 1, By 22 TERkR
>85% K, JIrHEE 32 o T R R AR AR SRR 43 2
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AR, FEICAT 2 DEE R E ARG, Bty 2= TR
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2 EWUMRIEE KT 2 BTk
Table 2 Eigenvalue and variance contribution rate of
principal component

By AR JTZETTHOR (%) R T 2R (%)
1 3.936 56.233 56.233
2 2.631 37.580 93.813
3 0.241 3.440 97.253
4 0.118 1.681 98.934
5 0.046 0.661 99.595
6 0.028 0.404 100.000

SEAEE 2 FNEE 3 AT, Sy 1 YT 22 TamkR
A 56.233%, HoAOBERR HL . By . DI RS R A far gk 4
X, W] F A 1 AR R EER L . A
By . IR AR PR BOE R B S X A 1 1B MR
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Table 3  Principal component loading matrix

Ui iEt F s F s
pH(X,) -0.748 —0.647
AEPEETE Y (X)) 0.019 0.978
A E R (X,) 0.890 0.438
BERR 1L (X)) -0.965 0.178
SR (XS) —-0.224 0.890
Ve(Xe) 0.263 0.930

S (X,) 0.949 -0.119

B, A 1 Al /R R A ALRE T AR B
FERST 2 BITJT ZETTHRFN 37.58%, Hohal vk E
Y. V. SRR R HE R, RIS 2 2L
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Fig.1 Principal component analysis of quality of three
varieties of mango
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Table 4 Comprehensive score of principal component analysis
of three varieties of mango

fn Al F, F, F.. i
[EF 3 1.644 28.589 11.668 1
SZF -1.715 18.242 5.891 3
K] -3.321 28.682 8.911 2

F {EEIC, RSP R LA S T ils. R
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SIMTEEE S E R —E
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GC-MS 531 A [F] Sh At SR 4 22 P XU i 43, O
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F7R e = Ah S Ap e RGN Y 116 FRE A& E XY
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Fig.2 Total ion current map of volatile components in
different mango varieties
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(5.05%) F14: K5 (4.54% ) 5 BEISY) B AE S rh AR T 2
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Table 5 SPME-GC-MS analysis results of volatile flavor components in different mango varieties

N A~ EL (o
251 T ﬁ(ﬁ:{:)"ﬂ CAS%S £ o *HXZ;( %) o
=} SEAE
1 3.012 64-17-5 LB 2.63+1.32° 0.40+0.04° —
2 7.249 71-36-3 IETEE 0.80+1.01° — —
3 8.795 123-51-3 S 0.19+0.16" — —
4 11.78 556-82-1 ST — 0.27+0.04° —
5 11.912 1576-95-0 -2~ 7347 P 0.46+0.15" — —
6 12.871 111-27-3 O 0.89:0.06° — 1.01£0.15
7 13.801 928-96-1 i 5.07+£0.76" 2.18+0.20° 9.55+1.29°
8 14.142 5454-79-5 J5E-3-FF B 2R ) e — 0.17+0.16 —
9 15.973 5921-73-3 2-ToHe-1-F% 0.11£0.10° — —
10 15.978 105-30-6 2- PP B 1R 0.10+0.00° — —
11 17.032 104-76-7 2-ZFEC B — 0.31£0.02° —
12 18.734 78-70-6 Iy RREE — 0.14+0.00° —
o 13 19.039 111-87-5 TEE 0.14+0.02° 0.37+0.03" 0.19:+£0.04°
14 20.279 562-74-3 4- TG IF — 0.18+0.19* —
15 20.292 150-86-7 T — 0.24+0.23" —
16 21.418 15356-70-4 DL — 0.10+0.01° —
17 21.804 1066-42-8 R R - 0.19+0.2° —
18 22.015 143-08-8 1T 0.16+0.01° - —_
19 22.685 10339-61-4 S -3-T -1 - — — 0.04+0.04°
20 22.712 50598-21-5 2-Z k-2, 5- P Hk-4- O -1 — 0.09+0.09* -
21 23.015 98-55-5 oA — 0.120.005° -
2 24.494 56805-23-3 3,6-9F - JE- 1 -8 0.14+0.06° 0.15+0.03° 0.88+0.35°
23 26.649 1197-01-9 2-(4-H B ) N -2- T 0.64+0.32° 0.22+0.01° —
24 26.68 106-24-1 Aot wE — - 0.81+0.09°
25 28.64 112-53-8 A HERE - — 0.01+0.02°
26 31.159 112-72-1 1= DU — — 0.14+0.11°
1 1.798 75-07-0 L — 0.69+0.36° —
2 5.155 66-25-1 SN — 0.33+0.00° 0.43+0.03°
3 6.47 4440-65-7 3-CUTE 0.14+0.12° — 0.56£0.61°
4 7.648 111-71-7 PR — 0.51+0.49° —
5 8.498 6728-26-3 2-CV I 1.51£0.48° 5.60+0.81° 1.87+0.02°
6 10.364 124-13-0 T 0.27+0.05° — —
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Fig.3 Relative content of volatile components in different
mango varieties
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Table 6 Relative flavor activity values of volatile components in different mango varieties
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