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Abstract: Aspergillus niger was used to ferment litchi husk, and the effects of fermentation time, inoculum amount
and solid-to-solvent ratio on the yield of proanthocyanidins (LPPC) from litchi husk by were investigated, and the process
conditions for the fermentation of litchi husk were optimized. The changes in the contents of proanthocyanidins, total
polyphenols and total flavonoids and the composition and content of monomeric phenolics in litchi husk before and after
fermentation were analyzed. The antioxidant activity of LPPC before and after fermentation and the effect of LPPC on the
proliferation and migration of HaCaT cells were evaluated. The optimum process conditions determined through single
factor experiments combined with the orthogonal test were: fermentation time, 7 days; inoculum amount, 2% (V/V); solid-
to-solvent ratio 1:10 (g/mL). The yield of LPPC prepared under such process conditions was 3.77% (m/m). Compared with
those of the unfermented sample, the contents of procyanidins, total polyphenols and total flavonoids of the fermented
litchi husk increased by 112.75%, 53.86% and 73.02%, respectively, the contents of the seven main monomeric phenolics
increased significantly, and the antioxidant activity of LPPC as ABTS scavenging capacity and FRAP significantly increased
after fermentation. Before and after fermentation at a mass concentration of 10, 20 or 40 pg/mL, LPPC had no effect on
the proliferation of HaCaT cells, but significantly promoted cell migration, with the cell migration rate for the LPPC after
fermentation increasing by 7.89%, 40.89% and 75.37%, respectively, compared with that for the unfermented sample.
Therefore, the fermentation with Aspergillus niger can significantly increase the content of proanthocyanidins from litchi
husk, thereby increasing the antioxidant capacity and promoting wound healing by keratinocytes. The research results will
provide a theoretical basis for the application of LPPC in epidermal repair after skin injury.

Key words: litchi pericarp; Aspergillus niger fermentation; procyanidins; cell scratch; migration rate; wound healing
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Table 2 Results of orthogonal experiment
KES A B C  RKEBFE BE/%
1 1 1 1 AB,C, 2.03

2 1 2 2 AB,C, 2.90
3 1 3 3 AB:C, 2.65
4 2 1 2 AB,C, 2.11
5 2 2 3 AB,C, 3.58
6 2 3 1 AB.C, 2.92
7 3 1 3 AB/C, 2.65
8 3 2 1 AB,C, 3.97
9 3 3 2 AB:C, 3.43
k, 252 226 297
k, 287 348 28l
ks 335 3.00 296
R 083 122 0.16
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Table 3 Analysis of variance for the experimental results

of orthogonal array design
A& twmEFH54 BH@0A F1{& Sig.

A 1.159 2 32,626 0.009
B 2.464 2 69.394  0.003
C 0.048 2 1.355 0.381
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Table 4 Total contents of phenolics, flavonoids, and

procyanidins in litchi pericarp before and after fermentation

RitFE BBy b8 3l

o /(mg PE/g FW) /(mg GAE/g FW) /(mg RE/g FW)
AKBE 17.72+247° 9.32 £0.30° 14.68 £1.61°
KB 3770+137° 14.34 £ 0.45° 25.40  1.83°
E: R AR EFEEATEARE R (P<0.05),
TR,
50 000 -
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)]
T 20000}
10 000 >y
2 3 4 |\ 6
0 -

¢/ min
B 4 2B EHEREPEEREBMEALSYH B EEE
Fig.4 High liquid chromatogram of individual phenolic
compounds in litchi pericarp before and after fermentation
Z: 1L RILFF BL; 2URFE; 3. RLEE; 4 RiLH
FAL; 5. FT; 6. RitHE A2 7. L AE 3-0- 258,
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K5 ABNEHERETHEZEEAMEALSYHABKREE (mg/g FW)

Table 5 The composition and contents of individual phenolic compounds in litchi pericarp before and after fermentation (mg/g FW)

H#e  RitEE BI L& (IILEE RiLEE AL T BiEE A2 LWER 3-0- LE5EF
AK B — 0.06=0.01° 0.11+0.02° 0.39+0.02° 1.29+036"  3.11+0.24° 0.05 = 0.00"

K B 035+0.01  0.15+0.01" 1.43+0.13* 1.10+0.12° 3.75+041° 8.74+0.21° 0.16 +0.01°
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m, Al PR T 1.88 £ FH 2.81 £ (P<<0.001),
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