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Abstract: In this thesis, four varieties of mangoes (Dahuang mango, Daqing mango, eagle-mouth mango, Tai mango),
which were all out put in Panzhihua, were investigated as the research objects. The comprehensive evaluation of the four
varieties of mangoes was carried out by measuring their various nutritional components combined with their volatile aroma
components. In the meantime, the principal component analysis (PCA) was established on the nutritional components. The
results showed that there were obvious differences in the quality of the four varieties of mangoes. The highest sugar-acid
ratio and fS-carotene content belonged to Dahuang mango, which were 16.47 and 4.06 mg/100 g, respectively. The highest
water content, content of soluble sugar, titratable acid and total phenols belonged to eagle-mouth mango, which were
82.96%, 21.22%, 2.03% and 0.73 mg/g, respectively. The highest soluble protein content belonged to Tai mango, which
was 7.83 mg/g, respectively. Principal component analysis (PCA) results showed that the mango evaluation system can be
characterized by two principal components. The highest comprehensive score was eagle-mouth mango, the second was Tai
mango, the third was Dahuang mango, and the fourth was Daqing mango. The proportions of terpenoids in the four varieties
of mangoes from high to low were Dahuang mango, eagle-mouth mango, Tai mango and Daqing mango. This research

provided a theoretical basis for the development of Panzhihua mango industry.
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Table 1 Nutritional composition of different varieties of mangoes
PIEFRR i
PN i s JEg B/t
RS (%) 74.96+4.46° 75.10+2.50° 68.28+4.44° 71.07+4.19®
KA (%) 82.76+1.12° 81.43+1.08° 82.96+1.18" 79.36+1.30°
AR R (mg/g) 7.0120.02¢ 7.17+0.05° 7.61£0.07° 7.83+0.01°
A E R (%) 0.79+0.03° 0.83+0.04° 2.03+0.03" 1.78+0.029°
Al (%) 13.03£0.19° 13.62+0.11° 21.22+0.37 19.78+0.28"
BERZ LG 16.47+0.48" 16.45+0.39" 10.45+0.25 11.1120.23
B (mg/g) 0.45+0.01° 0.47+0.02% 0.73+0.02° 0.55+0.02"
42 C(mg/100 g) 9.66+0.20" 4.29+0.20° 4.99+0.07° 5.96+0.18%
S8 N (mg/100 g) 4.06+0.05 2.67+0.06° 4.01+0.08% 3.87+0.05"

T AT B 22 57 .35 (P<0.05)

J2 RN AS ) S AP HLIR FIOBE S AELH 43 . 2 B LA LX)
BHEE A0 DT Jy AR E2E 0,

JRE I ) L B e E LA R A B, S H A
AP 255 (P<0.05) . MyRIbG R —Fh iz
FAAETF IR A R AR =00, B T 2 57K R XU
T A0 A IR S R BTE RSN, 18 BAT W LA N A
A3 BUIR TSR AL S A TG PR RER T, 24 T AT
TEMK T T PR 20 B IR E

PUFpP R4 E R C FTERIANE T 10 mg/100 g,
S ALK SR L, BTG (44K C E374H
32mg/100 g). PHR(19 mg/100 g). #iZ(16 mg/100 g)
& (HHLRE TAL(5 mg/100 g) . F#(0.4 mg/100 g) %%
RGNS 28 i 3 C NORRPUIR IR, & BE &2 a2 /K
R E A A TSRS, W HEA T Z AR
iRk,

M 1 RIEH, Rt R p-iHE hFE eI
R, REETE IR 4.06 mg/100 g, AR I Rt ik
F 2.67 mg/100 g PUFPTPERIY p-THE N Z S EAT
—E M2 5], AR I i T DLK SR, 29 A
FY 185 1. AR 123 4%, MY 93 . HEMY 65
%5 . AW 61 1% . HEAY 41 %5, SERFIFLAY 37 5.
BRAERES 27 £%. PEIREY 8 15000, p-HAE N ZRAE RS
WA N —FP, H SIS R bR E I 48%~
84%PN, T LATE L Z AN FEASHH B N R R APk
Wi FEEAS DR MLEZER A TR R, 25 Ak
T B ER A B, EREIRGEFEARPY, BT AT T 4R
F A= B, nZE TR,

2.2 ARIMEMERRSERERST T

H T ETE Y 9 M E RS et EAE2E 5 B
BAFERRIEIA — A, SR B s AT
BRI ATPE . FEEE] 2 MMFAEE R T 1 A FEAL
4y, BRI IT 22 TR RIEF 95.599%, W T PUA4 4
Fhet HL B9 IR G B R B B 95.599%, HEHT 2 I~
AR LR 9 DHEIR, B 9 1B IR TEIRFAL
M2 DAFHICLEGFEPR, DTS B REAE /R,
Nz 2 ron, 55 1 ESTTTHRE R 73.766%, EZE

2 BT HIRHIE(E R STk

Table 2 Eigenvalues and contribution rate of the principal

components
B %y FFAE(E TR (%) ST (%)
1 6.639 73.766 73.766
2 1.965 21.833 95.599
3 0.396 4.401 100.000

SR T AT E IR . MERR B . PTETERE IR A
A PTIESPEER U BOK A SR E R . B 2 Bk
Sy TIERR N 21.833%, FEEE AR T 4l ZE C Fil -
N EAMEE
FHIEL 1 AT, SR A SR 1 X A3 R4 4y,

ASLIGRE B 2SI T 95% EAS XN . K
Sy BSR4 AR, v BRI P TS —SR,
555 DU BRI R 25 I - i SR A2k, BRI
AT S AR, [RIHE, RSN G PSP A A B
Ak, B FP P IR S5 L T S AT . (HRE

BT SRR R, R
FEEn AT —E 0 o

t[2]
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K1 AREFER PCA 15350

Fig.1 PCA score diagram of different varieties of mangoes
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0.5 - Table 3 Principal components loading matrix
03| OAAEE R EH E
EQ g? | AR (X) 0.997 —0.074
01l mg'm% . 7%%&‘]%‘%@ R HE (X)) ~0.995 0.045
:gé P.ﬁiﬁg Hﬁ%fﬁ'ﬁﬁ e | ﬂ%jﬁﬂi&) 0.994 ~0.105
031 ‘E".m. ] R N HRAE R (X)) -0.983 0.049
-04 -03 02 -0.1 0 01 02 03 A (X,) 0.895 -0.176
pl1] AR A (X,) 0.891 -0.187
&2 RFEESFTR PCA #ifi &l KA ER(X,) 0.830 0.548
Fig.2 PCA loading diagram of different varieties of mangoes A FC(X,) —0.337 0.941
SRS R (X) 0.550 0.832

2.3 FEmMERMLEZEETEN

R T T BRAS R B, KBS d AN 1 2, o) 45 H
R TR T S IR AR B A TR AL B . AR AR
HEARS 1R85 S BT b S DR a7 R0 P4 34 R
T BT AR (3R 3) TP S F8 PR B R LA = s A4H
X AR IEAEL T J5 AR, 4531 2 A ks 448 A
JITXF I 1) ZR B BIVREAIE 0] 65, 15 2 A4S M5 KIR
Y Y, LURRE ] B ACE A 2 2 A 3o 145

Y,=—0.382X,+0.322X,+0.346X;—0.386X ,+
0.387X5—0.386X,+0.347X,—0.131X,+0.213X,

Y,=0.035X,+0.391X,—0.133X,—0.075X,+0.528
X—0.321X,—0.126X,+0.671X¢+0.594X,

PL 2 A TS 14 7 22 TTRR A AR, A e 21
LEAPERREL. Y=0.73766Y ,+0.21833Y,., AR ik
LRGPPSR AI I A AS R AP 2R I EE S PRI 4
{HL, S3(ERR T, R e R 25 S B =, ASTH] e
PRI ST S A IR 4 TR

%5

K4 ARSI RO

Table 4 Principal component scores of different varieties of
mangoes
For 53 o
E2 LAY He4
Yl YZ

K -1.32 0.93 -0.77 3
KEFE -1.75 —2.45 -1.82 4
JEEMELS 1.93 0.74 1.59 1

B 1.14 0.78 1.01 2
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Table 5 Volatile aroma of different varieties of mangoes

2251 . azs’] AHXF i (%)
i3 55'e PN S HIE B
[l 1 2-JR M .alpha.-Pinene 10.39 8.67 3.66 17.73
2 p-FHEN .beta.-Myrcene 0.60 — — —
3 2- B (+)-2-Carene 2213 6.29 — 9.28
4 R Cyclohexene,l—metlz};ll—{t—_( 1-methylethenyl)-, |04 o - -
5 it A A .gamma.-Terpinene 0.06 — — —
p [1R-( 1R*,4z,gs*)]-4,1 1,1 1-3Ffl #E-8- Bicyclo[7.2.0Jundec-4-ene, 4,11,11-trimethyl- 0.06 - - -
T HE- —FR[7.2.0)4- 14 8-methylene-,[1R-(1R*,4Z,9S%)]-
7 BN Cyclohexene, 1-methyl-5-(1-methylethenyl) - 0.71 — 0.14 0.40
8 % 1,3,6-Octatriene,3,7-dimethyl-, (3E)- — — 17.42 —
0 [1R-( 1R*,4Z,ES*)]-4,1 1,1 1-341 #E-8- Bicyclo[7.2.0Jundec-4-ene, 4,11,11-trimethyl- o - 0.50 0.03
7 - 3R [7.2.004-—) 8-methylene-,[ 1R-(1R*,4Z,9S*)]-
10 o- 7] LI a-copaene — — 0.20 0.04
11 B-FI f-copaene — — 0.48 0.15
12 1A ¥ 1-Caryophyllene — — — 0.01
13 a-A1 T is (1E,4E,8E)-a-humulene — — 0.13 0.01
14 (2)-3,7- W1 3-1,3,6- 1 /\Jot =4 1,3,6-Octatriene, 3,7-dimethyl-, (Z)- — 0.25 2.72 —

15 2,4-“ I LI

1-methyl-4-(1-methylethenyl)-Benzene — —
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gaRs
s e e AHXF 1 (%)
iD'a 5'e PN S S B s
16 (OF < (8)-(-)-Limonene — 0.95 — —
17 WS Limonene — — 0.17 —
18 3-FNIEEE-5,5- Z BRI Cyclopentene, 3-isopropenyl-5,5-dimethyl- — — 0.10 —
19 A3 (11T 2,36 FR L4 e e 3 - .
20 1,5-3138 0, 1,5- 1 5-8- 1.5-Cyclodecadiene, 1,5-dimethyl-8- o o 0.46 o
(1-HFET.23%)- (1-methylethylidene)-, (E,E)- ’
21 (3E, 5E)-2,6- W1 3E-1,3,5,7-7 DU 4% (3E,5E)-2,6-dimethyl-1,3,5,7-octatetraene — — 0.04 —
22 2,5- I IL3-20mdk-2,4- 0 2R 2,5-Dimethyl-3-vinyl-2,4-hexadien — — 5.85 —
23 WA .alpha.-Guaiene — — — 0.04
Cyclohexane, 1-ethenyl-1-methyl-2,4-bis(1-
24 Ho ke methylethenyl)-, [1S- 0.11 — 0.22 0.02
(1.alpha.,2.beta.,4.beta.)]-
25 (-)-a-muurolene (-)-a-muurolene _ _ _ 0.02
Naphthalene, decahydro-4a-methyl-1-
26 B- g methylene-7-(1-methylethenyl)-, [4aR- 2.39 3.35 0.06 2.55
(4a.alpha.,7.alpha.,8a.beta.)]-
2 ik el - Lmtyictantmptene. 04— — 009
28 A-FEANG (+)-8-cadinene — — _ 0.01
29 1’2’3’4’4&?’16_’;3%\7?%%55:*hﬁg'z' iagh(;}l]ﬂ:tr;;ll;fl4mti}fyl6ef}?e§;{?hy€2rlg 0.22 0.29 0.16 0.08
(2.alpha.,4a.alpha.,8a.beta.)]-
30 ! z(ismééggif?/%\ )ﬁl g,t}{:srgﬁ-% Az?ﬁgtiyllgils gl;/tﬁy?:t}(l)ecrtliflll))/drfl ;4 — — 0.98 0.09
) o (1.alpha.,7.alpha.,8a.beta.)]-
31 KARF Germacrene D — — — 0.05
32 a- T I a-Gurjunene 0.10 — — —
33 RIS TP 1-isopropyl-2-methylbenzene — — — —
34 [ 57 PR 3 FH 2 1-methyl-3-(1-methylethyl )-benzen — 0.27 — —
3 4,7-:Eﬁ%-1-@%%%%-1,2,3,5,6,83: 4,7-dimethyl-1-propan-2-yl-1,2,3,5,6,8a- - o 0.07 0.05
INEST hexahydronaphthalene
36 S 1“ﬁggﬁ}(’fﬁgg’gggizm'1’4' alpha.-Guaiene — — 0.46 0.32
37 (-)-Alpha-BE R Sl (-)-a-CUBEBENE _ _ _ 0.06
Bt 37.97 20.07 34.03 31.01
fLid 95.38%  63.45%  95.55%  98.23%
e 38 31Uk 3-Tetradecene, (Z)- 0.09 0.26 — —
39 1,5,8-XF 1 = Hi 1,5,8-p-Menthatriene 0.22 0.33 0.09 —
40 (32)-3-F 7~ (37)-3-Hexadecene 0.13 _ — —
41 2-3%0 2-Decenal, (Z)- — 0.40 _ _
42 - DU 1-Tetradecene — 0.47 — —
43 3\ 3-Octadecene, (E)- — 0.39 — —
44 2-(2,2- RN LE) -1,1- LR ASE  1,1-Bicyclopropyl, 2,2,2',2-tetramethyl- — — 0.01 —
45 3-ERA 3-Eicosene, (E)- — 0.22 — —
Esan 0.43 2.07 0.09 0.00
figed 0.01% 0.07% 0.00% 0.00%
heke 46 1Pk Tetradecane 0.36 0.57 0.03 0.04
47 SR ivsa Pentadecane 0.21 0.99 — —
48 1EF7kE Hexadecane — 0.86 — 0.12
49 ELk Heptadecane 0.09 0.37 — —
50 ET U Nonadecane — 0.25 — —
At 0.66 3.04 0.03 0.17
4 1.65% 9.61% 0.07% 0.62%
FFER 51 2,4-RUT SR 2,4-Di-tert-butylphenol — 0.23 0.04 —
At — 0.23 0.04 —
it 0.00% 0.01% 0.00% 0.00%
3 52 TR Nonanal 0.10 0.83 — —
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53 2T A 2-Nonenal, (E)- — 0.53 — —

54 IECEE Hexanal — 1.91 — —

55 ZEE Decanal — 0.20 0.06 —

56 -2 T 2-Octenal, (E)- — 0.12 — —

57 2- Il 2-Undecenal — 0.47 — —

58 2-W. 2, 3-6-F B Pike-3,5- —Jli 2-ethylidene-6-methylhepta-3,5-dienal — — 0.07 —

Bt 0.10 4.06 0.13 0.00
di ke 024%  12.83%  037%  0.00%

B s STRLSSESBR TS T
60 (2)-THR-3-C ik Butanoic acid, 3-hexenyl ester, (Z)- — — 0.28 0.02

61 2-ZICTR TR 2-ethylhexyl butanoate — — 0.23 —

62 TR LB Nonanoic acid, ethyl ester — — — —

63 3HIE2,24- FALRIE R T RS (hvdo R bimenpentyl) - S - —

64 LRI TR Leaf acetate — — 0.78 —

65 2,2,4-=HIE-13- R TWAE  2,2,4-Trimethyl-1,3-pentanediol diisobutyrate ~ — 0.32 — 0.10

66 TIRIN-3-C IR 2-Butenoic acid, 3-hexenyl ester, (E,Z)- — — — 0.02

67 2- T, 2- %_(’2(23)2_)_3_ - 1- 3R, (2)-(Z)-Hex-3-en-1-yl 2-methylbut-2-enoate _ —_ — 0.08

68 SRS T Lrbeenediabonieaid b2 o

Mt 0.00 0.78 1.29 0.24
itk 0.00%  2.46%  3.62%  0.90%

iz 69 RWAY n-Hexadecanoic acid — — — 0.01
70 AERRAR Linoelaidic acid — — — 0.04

71 -\ B TR cis-Vaccenic acid — — — 0.01

72 + /R (RE TR ) Octadecanoic acid — — — 0.09

J=¥an 0.00 0.00 0.00 0.15
itk 0.00%  0.00%  0.00%  0.49%

[ 73 -3 - T 3-Nonen-1-ol, (3Z)- — 1.13 — —

74 (2R,3R)-(-)-2,3-T i 2,3-Butanediol, [R-(R*,R*)]- — 0.25 _ _

Bt 0.00 1.39 0.00 0.00
ditt 0.00%  4.38%  0.00%  0.00%

E: —FR AR

AR YA () DU A SR e ARG I Y 74 R AR
Sy (CREETE 19 Fp, KEF TS 29 Fp, S 20 Ff, H -
32 Fp) . Hopis s i G0 37 B SRS G
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