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Abstract: In this paper, the effects of colloid milling and freeze milling on the quality of mango pulp were compared.
The study showed that there were no significance differences in moisture, ash, protein, total acid, total sugar, and fiber
contents of mango pulp by the two milling methods (P>0.05). The total phenolic content and ABTS scavenging ability of
mango pulp prepared by colloid milling were 27.42 mg GAE/100 g and 9.04 umol TE/g respectively, while those of mango
pulp prepared by freezing milling were 31.18 mg GAE/100 g and 9.75 pumol TE/g, respectively. These results indicate
that freezing milling could better protect the antioxidant activity of mango pulp. The average particle size of mango pulp
prepared by colloid milling was 110.34 pm, whereas that of pulp prepared by freeze milling was only 59.49 um; thus the
texture and dispersion properties of mango pulp prepared by freeze milling were improved. The L', @” and b* values of mango
pulp prepared by freeze milling were significantly higher than those of pulp prepared by colloid milling (P<0.05). The total
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terpene compounds of mango pulp prepared by freeze milling was 1 805.56 pg/L, significantly higher than the 416.96 nug/L

of pulp prepared by colloid milling. The sensory evaluation scores of mango flavor, grass flavor, and texture were higher, and

mango pulp prepared by freeze milling had superior color, flavor, and eating quality. In summary, mango pulp prepared by

freeze milling was better in terms of antioxidant activity, microstructure, and sensory qualities. Freeze milling can effectively

preserve mango pulp quality and can be used as a new type of mango pulp processing technology.
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Fig.1 The flow chart of the production process of colloid
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colloid milling and freezing milling
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Table 4 The main volatile components of mango pulp prepared by colloid milling and freezing milling
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A2
= el A el
[8] /min R AR P Y A
1 20.52 A AE K 11.29 £0.79" 47.86+1.19°
2 21.45 3- by 69.80 +3.24° 395.44 £2.36"
3 21.70 0- AN K 14.14+£0.91° 123.19 £2.53"
4 . 2221 ATH 16.83 £0.14° 99.32 +1.72°
P M
5 22.29 T 9 0.67 £0.03" 2.06 +0.38"
6 23.46 Ao e W 244 £0.26° 32.99 £ 1.95
7 23.95 3,8- &t H AT — 5y 0.65 +0.08" 3.20 £ 0.65°
8 24.72 T P M 301.14 £ 6.57° 1101.50 £9.14°
9 4.62 LB F B 2.78 £0.25° 9.42 +0.30°
10 x 5.34 LB L BS 1.24 £0.68" 3.29+0.41°
5 %
11 8.90 TE T B 427 +0.36" 13.02 £ 1.06°
12 17.59 OB B 4.75+0.12° 13.50 £ 0.48"
13 8.00 ) %3 1.32 £0.04° 2.50£0.17°
14 10.13 R, -2- SR 10.38 £0.22° 21.80+0.51°
15 11.99 S 426+0.24° 7.43 £0.86"
16 14.37 2- MBS 11.64 + 0.68" 26.13 £ 0.90°
17 16.55 i3S 2.40£0.18° 4.66 +0.34"
18 1S 19.02 2- B Wk 0.90 £ 0.06" 2.60+0.18"
19 23.32 R -2- F 1.41+0.13° 5.65%0.25°
20 25.17 E S 3.10£0.29° 5.13+0.37°
21 2713 B, A -2,6- E S 29.07 £ 0.49° 73.23 £ 1.04°
22 28.49 (E)- A4 B 1.65+0.25" 8.83 £0.34"
23 30.20 - IR EE 1.49£0.16° 2.99 + (.48
24 - 7.65 1- XM -3- B 40.18 £0.45° 62.31+1.26"
25 36.47 Aot A A R 0.90 £ 0.05" 1.69 £0.18"
26 " 10.83 MR -2- KM -1- BE 8.39+0.25 27.71 £0.50°
27 14.57 2- T -1- B2 442 +0.12° 9.12 £ 0.48"
28 o 11.82 T 10.24 £0.53° 53.28 £0.68"
R ER
29 20.00 hAN 1.42+0.18 5.58 £ 0.48"
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Fig.9 Sensory evaluation of mango pulp prepared
by colloid milling and freezing milling
MR 2.4.2 S 52 P AR e SRR T SR &
KRGS &, KI: A URBRE T IR
WAL G BESRA S 500 ol o e PR e v 2R
HH) 433 £ 3.01 ff. WG S WREM T2 K
W RED: BRI WREMR T AR Rk,
SRR At 2 A R S R A XU B B S A,
RRPEF G R SRR ST, BRUNE S B4
R—H. PERKPEER. BRSNS T 5 ERE
PR EE . R4 PR T R R
KA W& AL 67.62. 12.81 pg/L ;s AIEBIRE TR
IR BERMW AW & & miE 160.95. 36.83 pg/L,
PO B BB T2 R 7 i e Y 138.02% 187.51%, 1%
RIS R 75 SR S s 2. AN, MR4E 231
T 5E PR REIRLAR 25 IR, VS VR IBRE 2 R IR R A A
£ 59.49 pm, LLRZ AR T IR T 46.08%,
REEIMANGL 223, dRERabrvr 7 i

3 ZHig

B REA L, A R R T SR AR I S AE
FEHAMEELREEEZR (P>0.05); BB &E.
ABTS" HHIEERREE 170 ml5em 1 13.71%. 7.85%,
W BH VA VR A 1 B G M AR A T 2 R IR B A
VA VAR TR SR S B R A T B R SR BRI T
46.08%, RIKPTHANGS, 7 BAREEA i E. A%
TR SR ) VB VS B s, R A AR A

RICTREEIE . U, BAT 4 8 Aot

ZR LRTIR, Ve URBE T R AL PUAAIETE .
WL R ST TR S AR . R URBR R RENS S 4F
M ORI PRI T, O AR RN A B R
L7 EIR K

I R

[1] CHIN CF TEOH E Y, CHEE M J Y, et al. Comparative
proteomic analysis on fruit ripening processes in two varieties
of tropical mango (Mangifera indica) [J]. The Protein Journal,
2019, 38(6): 704-715.

[2] PATEL M K, FANYUK M, FEYNGENBERG O, et al.
Phenylalanine induces mango fruit resistance against chilling
injuries during storage at suboptimal temperature [J]. Food
Chemistry, 2023, 405: 134909.

[3] AWAD M A, AL-QURASHI A D, EL-DENGAWY
E F A, et al. Quality and biochemical changes of ‘Hindi-
Besennara’  mangoes during shelf life as affected by chitosan,
trans-resveratrol and glycine betaine postharvest dipping [J].
Scientia Horticulturae, 2017, 217: 156-163.

[4] DIOP A, MEOT J, LECHAUDEL M, et al. Impact of
preharvest and postharvest on color changes during convective
drying of mangoes [J]. Foods, 2021, 10(3): 490.

[5] I 7% DT S 7 392 SR SR JEORHRR M T 9T S 77 T
K [D].74 % BRI K #,2016.

(6] Wl 2 VEUR, 7K oo, 55 T Al ) 2 B 32 ) 46 S8 B 7
FN L L2 ] 8 dh 1lk,2021,42(10):110-114.

[71 ZHENG L, ZHAO M M, XIAO C Q, et al. Practical

problems when using ABTS assay to assess the radical-

4

scavenging activity of peptides: importance of controlling
reaction pH and time [J]. Food Chemistry, 2016, 192: 288-
294.

(8] XU A ey Sz F& 32 B 20 73 400 o) SR YR A Y R AT
FL[D]. BB R R 22,2022,

(9] TG EAZN. RS IR B AN T o e ot o AR A B A ) O
FL[D]ET: T R ,2015.

(101 FRAH 27T A2 8 e s AN B TR 0 2 SR Ji 2 J3 5 ) L
] B TTRE,2010,31(4):104-107,110.

(11 SRHE AR, KM 1 5 A, 55 VT A5 8 o AP S E FR 1 o3
ST SV O] E e 5 97,2022,28(10):19-25.
[12] SIMONETTI G, BRASILI E, PASQUA G. Antifungal activity
of phenolic and polyphenolic compounds from different
matrices of Vitis vinifera L. against human pathogens [J].

Molecules, 2020, 25(16): 3748.

[13] RAINHA J, GOMES D, RODRIGUES L R, et al. Synthetic
biology approaches to engineer Saccharomyces cerevisiae
towards the industrial production of valuable polyphenolic
compounds [J]. Life, 2020, 10(5): 56.

179




HREEEH

Modern Food Science and Technology

2024, Vol.40, No.5

[14]

[15]

[16]

[17]

(18]

[19]

(20]

(22]

180

5t o 5 IR, VRSO SE AN R e SR E R R M
KUK R 2317 [0]. 60 TR ,2022,43(1):71-79.
GARCIA-ALONSO F J, BRAVO S, CASAS J, et al. Changes
in antioxidant compounds during the shelf life of commercial
tomato juices in different packaging materials [J]. Journal of
Agricultural and Food Chemistry, 2009, 57(15): 6815-6822.
SR IAH, AR, M SR, A AT B SR AR AT R & AN R T
FORIIECE 7 0] B & i RH,2022,38(11):158-165.
TOMMONARO G, PRISCO R D, ABBAMONDI G R, et al.
Bioactivity of tomato hybrid powder: antioxidant compounds
and their biological activities [J]. Journal of Medicinal Food,
2013, 16(4): 351-356.

KUBO M T K, AUGUSTO P E D, CRISTIANINI M. Effect
of high pressure homogenization (HPH) on the physical
stability of tomato juice [J]. Food Research International,
2013, 51(1): 170-179.

SAXENA S N, BARNWAL P, BALASUBRAMANIAN
S, et al. Cryogenic grinding for better aroma retention and
improved quality of indian spices and herbs: a review [J].
Journal of Food Process Engineering, 2018, 41(6): 12826.
XTI AT, 0k, 5K ST, 55 G0k T 0] 75 Rk Bk Tl &%
He) R Ty R PE A 2 [ A Mk T A %441, 2020,36(8):278-
286.

Pt B, B < U B OFF O, 56 TG T 25 /N 23 1 WE R ARy
7R3 R B e 35 T A e A D S i (). o [ 22 41,2022,
22(11):65-76.

MELENDEZ-MARTINEZ A J, ESQUIVEL P, RODRIGUEZ-

(23]

[26]

[29]

[30]

AMAYA D B. Comprehensive review on carotenoid
composition: transformations during processing and storage of
foods [J]. Food Research International, 2023, 169: 112773.
ZEPKA L Q, MERCADANTE A Z. Degradation compounds
of carotenoids formed during heating of a simulated cashew
apple juice [J]. Food Chemistry, 2009, 117(1): 28-34.

kR, Tk, i, A AL TR AT LRI B
A RHE,2016,37(23):211-215.

CSERHALMI Z, SASS-KISS A, TOTH-MARKUS M,
et al. Study of pulsed electric field treated citrus juices [J].
Innovative Food Science and Emerging Technologies, 20006,
7(1-2): 49-54.

W T, TR ORI, A R A T R A X R A R sk
5 M Ay (R0 L [J] . 3G R ) 5 4,2019,40(3):558-
566.

FiAR AR A o3 M B Lo AR e A ARG )
T FL[D].FE T P K %,2008.

KARAM M C, PETIT J, ZIMMER D, et al. Effects of drying
and grinding in production of fruit and vegetable powders: a
review [J]. Journal of Food Engineering, 2016, 188(11): 32-49.
TSLR, 5 2T BRI, 55 R T O 70 i FTHS -SPME-
GC-MSEARLZEE VR AN 7] ity A2 5 it SRR R[] & L
A RH,2023,44(3):297-306.

CAMELEYRE M, MADRELLE V, LYTRA G, et al. Impact
of whisky lactone diastereoisomers on red wine fruity aromatic
expression in model solution [J]. Journal of Agricultural and
Food Chemistry, 2020, 68(39): 10808-10814.






