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Abstract: This study aimed to investigate the in vitro bile salt adsorption capacity and digestive properties of mango pow-
ders from different parts to explore their health potential. Powders from the peel, sarcocarp, and kernel of four mango culti-
vars ('Tainong' Jinhuang' 'Xiangya' 'Guiqi') were prepared. Their dietary fiber content, particle morphology, in vitro adsorp-
tion capacities for water, oil, cholesterol, and bile salts, along with in vitro digestibility, were studied, followed by correla-
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tion and principal component analysis. The results showed that the total dietary fiber content of mango powders ranged
from 42.97 to 83.75 g/100 g, with insoluble dietary fiber accounting for over 84%. The kernel powder of 'Tainong' had the
highest insoluble dietary fiber content, reaching 81.26 g/100 g. Within the same cultivar, peel powders exhibited good dis-
persion and the highest water absorption capacity. Among different cultivars, 'Xiangya' powders showed a uniform and con-
centrated particle size distribution. The 'Xiangya' peel powder had the significantly highest water absorption capacity
(3.28 g/g, P < 0.05), while the 'Xiangya' kernel powder also exhibited the significantly highest oil absorption and bile salt
adsorption capacities (P<0.05). The in vitro digestibility and estimated glycemic index (eGI) of peel and kernel powders
were lower than those of sarcocarp powders across all four cultivars. After 180 minutes of in vitro digestion, the digestibility
and eGI of peel and kernel powders were only 6.08%~37.77% and 43.05~60.45, respectively, with the order of in vitro diges-
tibility and eGI for peel and kernel powders being 'Xiangya™'Guiqi">'Jinhuang™'Tainong'. Correlation and principal com-
ponent analyses indicated that the insoluble dietary fiber content in mango powders, particularly in peel and kernel powders,
influenced their in vitro bile salt adsorption capacity and digestive properties. Among the four cultivars, 'Xiangya' mango
powder demonstrated superior adsorption capacity and digestive characteristics, ranking first in the comprehensive evalua-
tion of indicators across different parts, while 'Tainong' had the lowest overall score. These findings suggest the potential
application of mango powders with varied functional properties in the food industry, thereby expanding the utilization of
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mango and its by-products.
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Fig.1 Dietary fiber content and proportion of mango powder from different parts
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Fig.2 Particle size distribution of mango powder from different parts
F 1 AR SEL
Table 1 Particle size parameters of mango powder from different parts
A Fdf D10(um) D50(pm) D90(pm) D[4,3](pm) D[3,2](um) S(m%kg) SPAN
TN-P 3.48+0.00° 19.01£0.00° 60.19+0.00° 26.61£0.00° 7.37+0.00° 301.70:£0.00° 2.98+0.00°
s JH-P 6.1120.01° 38.12+0.14* 131.30+£0.35° 56.37+0.22° 12.94:+0.04° 171.70+0.46¢ 3.29+0.00°
XY-P 7.09+0.06* 37.3420.30° 115.13+1.58° 51.42+0.52° 14.96+0.50* 146.87+2.11¢ 2.90+0.02¢
GQ-P 5.40+0.07° 28.93+0.55° 90.03+2.23° 40.06+0.82° 11.49+0.12° 193.40+2.00° 2.92+0.02°
TN-S 4.97+0.08 30.93+0.90° 106.40+4.00 45.72+1.61° 10.47+0.14° 212.20+2.80° 3.29+0.04°
s JH-S 13.50+1.18" 106.87+11.84° 419.80+48.27° 168.97+17.82° 27.70+2.30° 80.61+7.02° 3.80+0.02°
I~
XY-S 4.75+0.08" 25.07+2.85° 70.90+2.21° 32.09+0.86° 10.17+0.16° 218.43+3.31° 2.79+0.02¢
GQ-S 6.00£0.07° 33.50+0.68" 107.67+£2.55" 47.35£1.05° 12.83+0.12° 173.13+1.56 3.04+0.02¢
TN-K 3.50:£0.32¢ 27.52+9.03° 113.70+53.10° 46.19+19.76° 7.17+0.39° 311.20+16.90° 3.78+0.68°
P JH-K 3.130.01¢ 14.40+0.07° 40.85+0.32° 18.88+0.12° 6.65+0.02¢ 334.67+1.31° 2.62+0.01°
A XY-K 5.24+0.04° 30.99+0.57° 102.83+2.87° 44.64+1.09° 11.08+0.06" 200.50+1.10°¢ 3.1520.04b¢
GQ-K 4.57+0.13° 44.37+1.90° 204.70+10.60° 80.63+4.02" 8.87+0.18" 250.65+5.05° 4.51+0.04*

TE: R RIS RIS/ ING PR 2R P20 fh R ] 22 574 1 2 (P<0.05)

XA R AR ASE 22 Ry HEAT SEM OWLES AN &l 3 B X3 HEIG DAV ORI AR SR AN KR, 21 4
Ne HHRE 3A~IE 3C R R By Ry R RN, Hod TN-P 5 GQ-P BRI S5 5r#. 5] 3B
BIURIE S . A 3A Hal L, AS[E] S P R B2 A PR IR R DR A [ bl [, ORE AR5 3,
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Fig.4 Water absorption capacity and oil absorption capacity of mango powder from different parts
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Fig.5 Cholesterol adsorption capacity of mango powder
from different parts
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Fig.6 Adsorption capacity of sodium cholate and sodium tauro-
cholate in mango powder from different parts

T B RIS AR A ] /NG SR )R A0 14 28 it 1) 25 5
P 5.3 (P<0.05) .

TS ME RIS AR L AN E] 7 s . DNEL 7
HrR L 7E 180 min WNBfE TH AL AT B, P25 0y
AR S T 28 B 5 &L 35 TS (P<0.05), 7 0~30 min
A A 25 b T BB, 30~120 min # 2T HH & 5Li%
YT 1 0 43 T % i B, 120~180 min # T P28, TN,
JH, XY. GQ 55Ky HI S84 Mh & &b e —
0, HI A 0 min B} 19 0.67%~42.49% %] 180 min Hf

—=— TN-P —— XY-P

>

—=— TN-P — XY-P

oe}

a

I LA GQ-P . 40l HP T GQP . 407 a
257 - 35t c _ .
54.3 d ab a 30Fe d ab a 530- I
g f c c b —~ 25‘fd ¢ ¢ — c
— _fad a X 2 =
E 37 ¢ 0 = 20 £ 20¢
& 5 d T 15l =)
i r o
% ef ¢ 10 b x 10 +
i@ 1r 4 ¢ be b a g 5 _f d
€. €
1 1 1 1 1 1 0 1 1 1 1 1 1
00 30 60 90 120 150 180 0 30 60 90 120 150 180 TN-P  JH-P XY-P GQ-P
H ] (min) B8] (min)
D 19, TN-S +XYS E — TN-S —= XY-S F g0,
|- JHs 70 | = JH-S GQ-S a .
= b
E // 2 00| .
E 6f s ks = 7
o < E 40 %
g 4] . 2 T g ¢ %
= g d c 2 /
', e = 20+ /
Z 2, _
g X X X X X X X X X X X X
00 30 60 90 120 150 180 00 30 60 90 120 150 180 0 TN-S JH-S XY-S GQ-S
I} ] (min) A 1] (min)
G H = TN-K -+ XY-K I
_ 07— TNK — XYK 35| JHK GQ.E a 35| .
%] 5| - JHK GQ;K . ol
£ 4 £ < o5t
£ M S = =
1 3‘-d d ¢ b = g ¢ \
£, CyotF Eusp §
: 2 10
i = ¢ \
& | = st §
00 30 60 90 120 150 180 00 30 60 90 120 150 180 0Nk JHEK  XY-K GQ-K

8] (min)

Ff I (min)

K7 REERAL SR R NE L3
Fig.7 Invitro digestibility of mango powder from different parts
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Fig.9 Correlation among the measurement indicators of mango powder from different parts
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Fig.10 Screen plot for the PCA of mango powder
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Table 2 Eigenvalues and variance contribution rates
of principal component factor analysis of mango
powder from different parts

X VIR FFAE(E
gy —— — - —
BRI TETTRR (%) BIFF 225k (%)
PC1 7.92 60.91 60.91
I PC2 3.39 26.04 86.95
PCI 6.24 48.02 48.02
L] PC2 5.37 41.30 89.32
PC3 1.17 9.01 98.33
PC1 7.41 57.01 57.01
Bk PC2 4.27 32.87 89.87
PC3 1.06 8.16 98.03
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Table 3 Load matrix of principal components of mango powder from different parts
~ REZ A Rt
EfEy Gt
PC1 PC2 PC1 PC2 PC3 PC1 PC2 PC3
IDF X, —0.970 - -0.772 0.278 -0.564 —0.952 —0.155 0.262
SDF X, 0.838 —0.533 0.672 —-0.712 —0.194 0.802 0.571 —0.145
D[4,3] X 0.774 0.620 0.259 0.927 —-0.267 0.209 0.925 0.285
D[3,2] Xy 0.943 0.299 0.344 0.915 —-0.205 0.977 0.170 0.119
S X —0.962 —0.261 —0.353 —0.933 - —0.942 —0.298 —0.150
SPAN Xs —-0.133 0.856 —0.149 0.959 —-0.235 - 0.901 0.411
WAC X5 0.908 -0.215 —-0.701 0.56 0.333 0.749 —0.641 -
OAC Xg 0.896 - 0.43 0.594 0.636 0.938 —-0.159 0.127
CAC Xy 0.444 0.144 0.978 - 0.153 —0.758 0.497 —0.403
SCAC X0 —-0.205 0.961 —0.816 0.547 0.170 - —0.958 —0.104
STAC X 0.207 0.899 -0.934 0.182 0.278 0.444 —-0.725 0.517
180 min HI X 0.984 - 0.919 0.388 - 0.938 - —0.335
180 min eGI X3 0.984 - 0.919 0.388 - 0.938 - —0.335
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0.44X,—0.31X,—0.08X+0.24Xy—0.46X ,,—0.35X,
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Table 4 Principal component score coefficient matrix of mango powder from different parts

. Rz P R
fahR %S

PC1 PC2 PC1 PC2 PC3 PC1 PC2 PC3

IDF X, —0.121 0.03 —0.069 0.178 —0.462 —0.223 0.088 0.146
SDF X, 0.100 —0.161 —0.208 —0.032 —0.11 0.178 0.052 —0.117
D[4,3] X, 0.104 0.179 —0.055 0.245 —0.143 —0.044 0.324 0.114
D[3,2] Xy 0.122 0.084 —0.046 0.228 —0.092 0.079 0.098 0.126
S Xs —0.124 —0.073 —0.011 —0.183 —0.03 —0.068 —0.138 —0.132
SPAN X6 —0.008 0.253 0.012 0.223 —0.152 —0.124 0.377 0.192
AWC X 0.112 —0.067 0.248 —0.035 0.204 0.041 —0.099 0.154
AOC Xy 0.113 —-0.017 0.205 —0.069 0.515 0.056 0.035 0.166
CAC Xy 0.058 0.041 —=0.077 —0.003 0.189 0.088 —0.097 —0.389
SAC X0 —-0.016 0.285 0.207 0.005 0.076 —0.001 —0.242 0.032
STAC X 0.036 0.265 0.231 —0.093 0.133 —0.18 0.103 0.476
180 min HI X 0.123 —0.032 —0.088 0.102 0.094 0.246 —0.14 —-0.19
180 min eGI X3 0.123 —0.032 —0.088 0.102 0.094 0.246 —0.14 —-0.19
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Table 5 Principal component score and comprehensive
ranking of mango powder from different parts

WO FE F1 F2 F3 F 4
TN-P —4.375 -0.713 - -3.278 4
JH-P 0.266 2.661 - 0.983 2
R
XY-P 2.854 0.207 - 2.061 1
GQ-P 1.255 -2.154 - 0.234 3
TN-S —4.025 —-0.321 0.101 —2.091 4
JH-S 1.397 -0.576 -0.515 0.393 3
A
XY-S 2.021 0.058 —-0.030 1.009 1
GQ-S 0.607 0.838 0.444 0.689 2
TN-K —2.269 —0.049 —1.549 —1.464 4
) JH-K —2.009 0.205 -2.123 -1.276 3
R
XY-K 4.217 —0.073 —3.083 2.171 1
GQ-K 0.061 —0.084 —3.146 -0.254 2
2t 5 5
1t E i
& ° ! 5
i 1 |
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Fig.11 Principal component comprehensive score of mango

powder from different parts
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%} TN, JH. XY . GQ 15 5RIE Ry | SR FIRAZ S
SRS, T HRE B LT 4 RS AT L WK
HE 77 . W2 B [ PR AE R R B T DA AR S ME AR
KB, 4 Fh P LG B AT 4 S e 42.97~83.75 ¢/
100 g, HiAf IDF &5 L& T 84%, P A IDF & &
i Al Ik 81.26 g/100 g, SDF TET2 5 je b & B i vy
A 5.50~9.96 g/100 go 4 EFH TN -5 IDF
Tt e, SDF el XY & #R2 SDF & B o
TR B — 2 AU RERRER W BFHRE 71, ASTRIEAS S X AR iR
FR I EE S ANF], {BI4H STAC /5 F SCAC Y4
STAC W fff B Al ik 20.80 mg/g. TEHMELARSMNY
5, B XY-P. XY-H %b, R 5RZ0 eGL /N T
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