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Quality Evaluation and Analysis of Major Mango Cultivars in the
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Abstract: Six mango varieties (Guigi Mang, Tainong Mang, Guifei Mang, Jinhuang Mang, Ivory Mang, and Jade Mang)
mainly planted in Baise were selected as the research objects, and 22 quality indicators (including appearance quality,
internal quality.) were analyzed. The results indicated that the coefficient of variation for indexes such as single fruit
weight and fruit shape index exceeded 10% among different varieties in appearance quality. For intrinsic quality, Guiqi
mango performed optimally in sweetness-related indexes (TSS, total sugar, soluble sugar) and flavor coordination (sol-
id-acid ratio, sugar-acid ratio), with the highest V¢ content reaching 36.6 mg/100 g, while Tainong mango had the lowest
V¢ content at 28.7 mg/100 g. Yumang mango had the highest contents of phenolic substances (4.33 mg/100 g) and fla-
vonoids (1.12 mg/100 g). Guifei mango and Yumang mango had relatively high protein contents, both at 1.0 g/100 g.
Further analysis indicated that there existed both relative independence and close correlation among multiple quality
index variables of mango. The 5 principal components extracted by principal component analysis accounted for 100% of
the information of the above indexes, and the comprehensive quality ranking was as follows: Yumang mango>Guiqi
mango>Tainong mango>Xiangya mango>Guifei mango>Jinhuang mango. Systematic clustering classified the 22 quali-
ty indexes into 3 categories. bioactive components (e.g., vitamins, flavonoids), fruit flavor characteristics (e.g., sug-
ar-acid related indexes), and mineral elements (e.g., potassium, calcium). The results revealed the characteristic differ-
ences in fruit quality among the main mango varieties in Baise, and suggested that principal component analysis and
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systematic clustering analysis could be applied to simplify the evaluation of mango fruit quality.

Keywords: mango; principal component analysis; cluster analysis; quality evaluation
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Tab. 1 Singlefruit weight, transverse and longitudinal diameters, fruit shape index and color difference
of different mango varieties

o o B eXe RILAA ) ) ) %

Variety Single fruit Transverse Lpngltudlnal Frqn shape a b L _Color
mass/g diameter/cm diameter/cm index difference

MLt 325.3 6.4 8.2 1.3 3 43 65 44.48
EES 260.5 5.7 8.1 1.4 13 50 73 41.71
iy 680.6 8.2 104 13 22 32 68 49.68
B 978.7 10.2 135 1.3 29 36 70 44.89
GFT: 450.5 6.8 11.3 17 8 60 81 36.56
Et 248.7 5.3 8.6 1.6 5 44 68 45.36
x/ME 248.7 5.3 8.1 13 3 32 65 36.56
HRME 978.7 10.2 135 1.7 29 60 81 49.68
XL 490.7 7.1 10.0 14 13.3 44.2 70.8 43.82
Bt 22 288.0 18 21 0.2 10.3 10.0 5.6 4.43
CV/% 58.69 25.35 21.00 14.29 77.44 22.62 7.91 10.11
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22 ARERBMAERRST
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SR Er s R B IE T, N 6.5 glkg; AE-E TR A
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P (FEIRRE . BEREL ) RBURM, & & Wi
At EE XUBR BT e AR SRR TR
(6.5 g/kg ) i 2 PR R F XU, 7T GBS & FF
MWK, SRTEMREENTERER
(>80%) , 7EMn T4 A R R RS &
AR 0 U] DR RO b, R R SR
an B N T T .

F2 FEAELERHMRIELTSS, 2. DB, TAMEE. TRE, EgLL. HRILE=E
Tab. 2 Contentsof TSS, TS, TA, SSC, edibe rate, solids-to-acid ratio and sugar-to-acid ratio of different mango varieties

& & Content

[=] % 7 ) 7
vzf;y TSS/% B R I P Ediffil% Solids[jé;]oﬂ—&ailiﬁd ratio Sugaji)zi&a(;t d ratio
TS/[g-(100g)™] TA/(g-kg™")  SSC/(mg-g™)
Rt 217 17.6 36 166.4 72.3 6.03 46.22
At 20.6 16.3 3.6 143.6 74.1 5.72 39.89
BT 18.3 14.5 6.5 141.8 79.8 2.82 21.82
AT 16.4 16.5 5.7 150.5 80.5 2.88 26.40
BRI 17.8 14.7 4.6 142.4 76.4 3.87 30.96
R 20.4 17.1 38 165.3 70.5 5.37 43.50
/M 16.4 14.5 3.6 141.8 70.5 2.82 21.82
RRME 21.7 17.6 6.5 166.4 80.5 6.03 46.22
TR 19.2 16.1 4.6 151.7 75.6 44 34.80
bz 2.01 1.26 1.22 11.42 4.04 1.44 9.86
CVI% 10.48 7.83 26.52 7.53 5.34 32.73 28.33

M 3 nlA, 6 PR AR ST
100 mg/100 g, 4 A 1 18 7 & i , 0 163.6 mg/
100 g; HK A4, #i % ik 158.4 mg/100 g;
M & AR 185 &A%, 4 136.5 mg/100 g; -2
PERPAR TR SRLTYRHEEAR X, 6
AN 5 i R 5 B YU AR 10.2~12.3 mg/100 g
ZME, F¥E N 11.0 mg/100 g, Hr, A4Em
B, N 12.3mg/100 g, FIfES AR
PRI R RE L AL i R 1 T ARSI A G, AR R
W, SRR L . SRR ERLITE,
SRR SRR, AT RERD A RCR S B M)
R E L, Srad e i S IR Ag S AR IR
WPLCTHAEREA C . 6 DT BIER . ey
RIS, 435124 0.4 mg/100 g 1 0.16 mg/100 g, %
FIEME RS S m, v DR AN e
A & K, NEENMIS%, L
0 Ve FEim, N 36.6mg/100g; A RTEM
Ve &A%, {00 28.7 mg/100 g, 5 I 7F iy 2

MBEAEY BT R E L, 40514 4.33 mg/100 g
M 1.12mg/100g, [F] W H AR W7 & & s, N
0.3132 ¢/100 g; SRUc T M1 K15 A0 8 FH B /AR XS
WE, b 1.09/100g, BARTELIIEbR LRI
W BIORE, B E A SR IRET R,
FAEAEPTAR FNRUER B EE A, R ] 25
A RE S AGRRPE L Rk A R B A R AR OG
23 AEERMMRRIERERS 5 HRLE
aiEM

& 4 AT, i ERr T (PCA ) $ERL
A ET 54~ E M43 principal component 1~5, PC1~5 )
BT 20 BR(CPV )ik 100%, i 3 & T Kaiser
WENHERE B H (80% ) , FBAH W] 7870 RAF LR
A RIS S E, B 1 g (PCL) 4R
fE{E Ik 9.317, J5 22 0THRFh 42.348%, EME EHE
R BEBE s S 1Y 42.348%, T8 T = LA Hhxf i
R R LR B 2 Fr (PC2) HYFE
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Tab. 3 Contents of mineral, V¢, protein, fat, phenolic compounds and flavonoids in fruits of different mango varieties

& Content

V”E"‘ﬁ K Ca Mg Fe Zn Ve ARl HG1l; Fat Ph%jél' - ﬁmﬁj.d
ariety  /[mg-(100 /[mg-(100 /[mg-(100  /[mg:(100 /[mg-(100 /[mg-(100  Protein L oenoic  bavonolds
9] 9] 97 97 9] 9 /g-(100gyy 1910 /[mg-(100 - /[mg-(100
9)] 91
e 150.3 102 134 0.2 0.18 36.6 09 0.1743 3.93 0.91
B i 1365 123 12.8 0.4 0.16 287 0.7 0.3056 412 0.89
iy v 144.2 105 11.2 05 017 325 1.0 0.2462 381 0.77
iy SN 158.4 11.2 13.9 0.4 0.15 304 0.7 0.2397 402 0.93
G 163.6 10.4 133 0.4 0.16 34.2 038 0.2678 3.92 0.95
B 1545 116 12.8 0.4 0.14 30.9 1.0 0.3132 433 1.12
SN 136.5 10.2 11.2 0.2 0.14 28.7 0.7 0.1743 381 0.77
SO NIER 163.6 12.3 13.9 05 0.18 36.6 1.0 0.3132 433 112
T 151.3 11.0 12.9 0.4 0.16 322 0.85 0.2578 4.02 0.93
Frifdm 25 9.82 0.82 0.93 0.10 0.01 2.85 0.14 0.0500 0.18 0.11
CV/% 6.49 7.45 7.20 25.00 6.25 8.85 46.47 19.3900 4.48 11.83
x4 ERBRERNSERSETERE. BEEE. HEERFTETRE
Tab. 4 principal component loading matrix, eigenvectors, eigenvalues and variance contribution
rates of mango quality indicators
A F2 3 #4744 Principal component loading matrix 54T 7] f: Eigenvector
Quality indicators PC1 PC2 PC3 PC4 PC5 Py P, Ps Ps Ps
X1 -0.203 0.110 0.705 0.666  -0.082  -0.07 0.05 0.37 0.43 -0.07
Xa 0.338  —0.739 0.087 0576  -0.009 0.11 -0.33 0.05 -0.37 —-0.01
Xs 0.223 0.203 0.843  —0.097  -0.435 0.07 0.09 0.44 -0.06 -0.35
Xa 0584 0738  -0.248 0.073 0219  -0.19 -0.33 -0.13 0.05 0.18
Xs -0.093 0767 0574 0068 0262  -0.03 0.34 -0.30 -0.04 -0.21
Xs 0.068 0.825  —0.098 0.544  —0.093 0.02 0.37 -0.05 0.35 -0.07
X7 0.175 0.159  —0.390 0.508 0.731 0.06 0.07 -0.20 0.33 0.59
Xs 0198  —0.979  -0.036 0.039 0.018 0.06 —-0.44 -0.02 0.03 0.01
Xo 0671  —0.557 0.399  —0.116 0.259 0.22 -0.25 0.21 -0.07 0.21
Xi0 0.623  —0.319 0.615 0.316 0.177 0.20 -0.14 0.32 0.20 0.14
X1 -0.145 0.729 0525  —0.302 0286  —0.05 0.32 0.27 -0.19 0.23
X2 0.881 0245 0381  -0.123 0.062 0.29 0.11 -0.20 -0.08 0.05
Xi3 0.708 0.316 0449  —0.388 0.216 0.23 0.14 0.23 -0.25 0.17
X14 -0.944  —0.013  -0.093 0.041 0314  —0.31 —-0.01 -0.05 0.03 0.25
Xis 0.683 0.423 0.378 0.051 0.458 0.22 0.19 0.20 0.03 0.37
Xas -0.986 0 0028 -0156  -0.058  —0.32 0 0.01 -0.10 -0.05
X7 0.963 0130 0110 -0143  —0.154 0.32 0.06 -0.06 -0.09 -0.12
X8 0.977 0.176 0.089  —0.061  -0.058 0.32 0.08 0.05 -0.04 -0.05
X0 -0.891 0.110 0.367  —0.190 0.154  —0.29 0.05 0.19 -0.12 0.12
Xz0 -0.874 0.201 0.362  —0.230 0.105  —0.29 0.09 0.19 -0.15 0.08
Xo1 -0.835  —0.049 0.539 0082 0065 027 -0.02 0.28 0.05 -0.05
Xaz 0.294  —0.506 0.160 0.744  -0.280 0.10 -0.23 0.08 0.48 -0.23
EINGEER ORI 9.317 5.035 3.681 2.424 1.543 9.317 5.035 3.681 2.424 1.543
TRk /% 42348 22888 16734  11.018 7.012 42348  22.888  16.734  11.018 7.012
ZitvimiR/% 42348 65236 81970  92.988 100 42348 65236  81.970 92988  100.000
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(PC3) [HHE{E R 3.681, TiHkE N 16.734%;

5 4 Ealr (PC4A) WRHIE(E N 2.424, TigkE N
11.018%; %f 5 F 4> (PC5) HUHFIE(E A 1.543,
TR N 7.012%, 163X 5 4> 32 oot 28 Sy
fifeBg 5 EL A X B /N o H BB 22 k% ok 100%,
FHTT 5 A E R i B S SE B A,

X5 AT DARSR G e B AR 2 .
HEREGZE, 193] 54 F 1553 IR AE ]
T S AN FE W4, 43lich P, Pay Ps. Pa.
Ps, A1 51 5 A A5 3 PRELER B B (X)) .
BE (X)) o BE (Xg) . # (Xq) . B (Xs5) . Ve
(Xe) « FEHF (X7) . BBl (Xg) . By
(Xo) . YT (Xyo) . BHEE (Xy) . TSS
(Xi2) o BBE (Xz) o BR (Xia) . WIEEMERE
(Xi5) « ATER (Xge)  BRRE (Xi7) . FEER
Fb (Xgg) « BAERJEE (X)) o H1E (X)) . 90
e (Xor) FURTESEE (Xa) 205 R % B FE bR
B AR IS R EE o AR A% 3 A o M i 22
i B F bR ELREL, MELZEE N BREL: Do=
42.348%P;+22.89%P,+16.734%P3+7.012%P,+
7.012%P,; P;=—0.07X;+0.11%,+0.07X5-0.19X,~0.03Xs+
0.02X+0.06X7+0.06Xg+0.22X¢+0.20X16—0.05X1,+0.29
X12+0.23X15-0.31X14+0.22X15-0.32X16+0.32X17+0.32
X15-0.29X16—0.29X20—0.27X51+0.1X5p; P»=0.05X;—
0.33X,+0.09X5—0.33X4—0.34X5+0.37Xg+0.07X7—
0.44Xg—0.25Xg—0.14X10+0.32X11+0.11X15+0.14X 53—
0.01X14—0.19X,5+0.05X16+0.06X;7+0.08X15+0.05X 16+
0.09X0-0.02X1-0.23X ;5 P5=0.37X;+0.05X,+0.44X5—
0.13X4—0.3X5-0.05X—0.2X7—0.02X5+0.21Xg+
0.32X10+0.27X11—0.20X1,+0.23X13-0.05X 14+
0.20X15+0.01X16—0.06X17+0.05X15+0.19X19+0.09% 0
—0.28%1—0.08X0; P4=0.43%X;—0.37X,—0.06X5+0.05X,—
0.04X5+0.35X5+0.33X7+0.03Xg—0.07Xg+0.20X 10—
0.19X47,—0.08X1,—0.25X13+0.03X14+0.03X15-0.01X 16
—0.09X;7-0.04X45+0.12X36-0.15X5+0.05Xp1+0.48X 2 ;
P=—0.07X;—0.01X,—0.35X5+0.18X,—0.21Xs—0.07Xg+

0.59X7+0.01Xg+0.21Xg+0.14X,¢+0.23X45+0.05X; o+
0.17X33+0.25X14+0.37X15-0.05X16-0.12X;7-0.05X; g+
0.12X39+0.08520—0.05X21-0.23X55.
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BERR L, NP RASRIENRAFIE s 55 3K T
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ALt TR PR A S ST B, %o SR ) SR S R R

*5 ARERMMERERSDPNEEHES
Tab.5 Comprehensive scores of principal component analysis for different mango varieties

154y Score

il i LA 44
Variety P, P, P, P, Ps Comprehensive score Ranking
e -28.28 18.94 28.24 2.05 6.18 27.13 2
B —22.86 14.34 23.53 2.32 4.80 22.13 3
BT —-80.17 19.68 37.49 -2.69 8.49 -17.21 5
oy Chi -116.60 24.74 49.50 -6.48 11.33 -37.51 6
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