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IHALTE> T RS R T B> FH RO A G838 B BRI R A AL 2 By 1Y) 9 A — € DPPH it
AR . FRUEME S IS AR T, HOH DPPH BT 40 A 1 S IR 10 3% 4 4 15 LG i 55 AR
IR BRI FIZEAT . #5 B SRR FEW 1 AT R R ARG 5 58 B i SO IR, 3 i 75 A R
SAE R N HARAT L B RS2

XRIR: FBORI B PrAIEE; BREERNEE

Analysis of total flavonoids content, stability, antioxidant and whitening
activities of extracts from different parts of litchi fruit
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ABSTRACT: Objective To explore the total flavonoid content and stability, antioxidant and whitening activities of
polyphenol extracts from different parts of litchi fruit (pulp, fresh and dried seeds, and fresh and dried pericarps).
Methods The flavonoid content of polyphenol extracts from different parts of litchi fruits was determined by

sodium nitrite colorimetry, and their scavenging ability to 1,1-diphenyl-2-picrylhydrazyl (DPPH) free radicals,
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stability (temperature, pH and natural light) and inhibitory activity against tyrosinase were determined by UV
spectrophotometry. Results The total flavonoid content was relatively high in polyphenol extracts from different
parts of litchi fruit, with the highest percentage of flavonoids in the polyphenols of lychee pulp at 93.24%; the
diminishing sequence of their DPPH antioxidant activity was litchi pulp, fresh litchi seeds, dried litchi seeds, fresh
litchi pericarps, and dried litchi pericarps; Also, litchi pulp had the strongest inhibitory ability to tyrosinase, followed
by dried litchi seeds, fresh litchi seeds, fresh litchi pericarps, dried litchi pericarps. Among them, litchi pulp and dried
litchi seeds had strongest inhibitory activity, with the half maximal inhibitory concentration (ICsy) of 0.197 and 0.241,
respectively, and both better than arbutin (ICs, was 0.343); besides, the results showed that the descending order of
stability from dried litchi pericarps, dried litchi seeds, fresh litchi pericarps, fresh litchi seeds, and litchi pulp, under
the same conditions of temperature, pH and natural light. Conclusion There are certain DPPH antioxidant activity,
stability and tyrosinase inhibitory activity in polyphenol extracts from different parts of litchi fruit, and their DPPH
antioxidant activity and tyrosinase inhibitory activity are both related to their total flavonoid content and composition.
Litchi pulp and the usually discarded litchi pericarps and seeds can be a source of raw materials for natural

antioxidants and whitening ingredients, providing a reference for expanding the application of litchi fruit in the food

and daily chemical industry.
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Table 1 Inhibition of tyrosinase catalyzed reaction system by
litchi fruit extract (mL)

i 5§‘=§.8 0.05% '; Zik 1041(11/; AR
Zohilk PEERR RES BEEMRE /mL
A 1.0 1.0 — 1.0 3.0
B 2.0 1.0 — — 3.0
C 0.7 1.0 0.3 1.0 3.0
D 1.7 1.0 0.3 — 3.0
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Fig.1 Standard curve of rutin
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W3k B2 TE 0.20 mg/mL I, DPPH A Hi 315 BR 23 I 7E 80% L)
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Fig.3 Effects of different temperatures on the retention rate of flavonoids in extracts from different parts of litchi fruit



5511 XURJH, %5 7R SR [RIFB A I i S B & ik AR e e . Piselfh . L s b 279
R2 TREBELFHTHRRIFRBURINANZESH
Table 2 Kinetic parameters of extracts from different parts of litchi fruit under different temperature conditions
. ; —HE I “YE i
e R EE/°C . Tip/d
ky/d” R ky/[mL/(mg-d)] R
30 0.0462 0.9717 15.0032 0.0583 0.9402
e 50 0.1122 0.9810 6.1778 0.0209 0.6070
WHECERA
70 0.2094 0.9667 3.3102 0.0217 0.8520
90 0.3477 0.9408 1.9935 0.0210 0.9291
30 0.0437 0.9878 15.8615 0.0190 0.5399
N 50 0.0918 0.9704 7.5506 0.0249 0.5560
BT B
70 0.1548 0.9841 4.4777 0.0254 0.9119
90 0.2045 0.8965 3.3895 0.0266 0.8821
30 0.0383 0.9881 18.0978 -0.0133 0.0906
et 50 0.0835 0.9546 8.3012 0.0246 0.4950
B 75 A 5T
70 0.1333 0.9772 5.1999 0.0292 0.9427
90 0.1819 0.9588 3.8106 0.0273 0.9493
30 0.0263 0.9896 26.3554 0.0075 0.0194
e 50 0.0575 0.9781 12.0547 0.0390 0.9070
Tkt
70 0.1038 0.9449 6.6777 0.0377 0.9455
90 0.1309 0.9445 5.2952 0.0285 0.7565
30 0.0215 0.9947 32.2394 0.0213 0.2335
I 50 0.0447 0.9711 15.5066 0.0613 0.9400
Tankise
70 0.0817 0.9041 8.4841 0.0467 0.9586
90 0.0806 0.9486 8.5998 0.0438 0.9218
A 1000§§§ B 1004
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Fig.4 Effects of different pH on the retention rate of flavonoids in extracts from different parts of litchi fruit
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RS0, B2 AL A W JE R AR T 2 e IBaR S | 4E

WS, 5T OC, Hrb 30 30 4RI
B Syt HoeRasE s mafR R, AN S5 R i S 2Rk &
FR P g A R R S R—FEPY R, MR F—21
B 12, SRR 5B S A B 2 AL A W R R T i
Z&, (AN 6 MGE I, SERER A iR B K/ NEA 5 T
FAARTETEQ.2 ANTHMISE, BIFUALRE S, 2
M, T AT BT R AR TE T R 5, RS Tk ARk, )
2.3.1 5 2.3.2 MR E K pH RIS IRA BRI AT R H

®3 AFE pH FHTHERITRRBARBMNN NEEH

Table 3 Kinetic parameters of extracts from different parts of litchi fruit under different pH conditions

) — g i —hBh it
T b pH Tip/d
ky/d™! R ky/[mL/(mg-d)] R
3 0.0574 0.9847 12.0757 ~0.1050 0.7198
. 7 0.0805 0.9899 8.6105 ~0.0011 0.0243
FHER A
9 0.1357 0.9935 5.1079 0.0183 0.7940
11 0.1959 0.9587 3.5383 0.0233 0.8806
3 0.0477 0.9655 14.5314 ~0.1222 0.8838
. 7 0.0654 0.9870 10.5986 0.0145 0.2143
[ SuA
9 0.1227 0.9774 5.6491 0.0091 0.1591
11 0.1685 0.9799 4.1136 0.0212 0.8430
3 0.0406 0.9810 17.0726 -0.0225 0.7856
N 7 0.0541 0.9888 12.8123 0.0390 0.8430
fitf 75 4 5
9 0.0877 0.9738 7.9036 0.0289 0.6673
11 0.1372 0.9756 5.0521 0.0271 0.8900
3 0.0273 0.9699 25.3900 -0.3272 0.6640
. 7 0.0461 0.9967 15.0357 ~0.0113 0.4086
T
9 0.0746 0.9782 9.2915 0.0377 0.8195
11 0.1072 0.9801 6.4659 0.0301 0.8973
3 0.0206 0.9668 33.6479 ~0.1360 0.7054
N 7 0.0254 0.9544 27.2893 ~0.3966 0.8572
THEE
9 0.0601 0.9826 11.5332 0.0424 0.9700
11 0.0760 0.9762 9.1204 0.0271 0.8153
F4 ABTHRERITEBURIINZNZESH
Table 4 Kinetic parameters of extracts from different parts of litchi fruit under light exposure
) — B )i R E 1
FE i
ki/d™! R ko/[mL/(mg-d)] R
IR A 0.0795 0.9300 0.0164 0.9954
itk 7 A A% 0.0692 0.9206 0.0194 0.9562
i 75 A e 0.0627 0.9543 0.0152 0.9258
T Ri% 0.0628 0.9525 0.0117 0.9162
Tk 0.0333 0.8934 0.0411 0.9700
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Fig.5 Structure and photolysis products of flavonoids
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Fig.6  Effects of light exposure on the retention rate of flavonoids in
extracts from different parts of litchi fruit
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L5 FAAT, 75 B SEAN R A 22 4 TR 119 6 2 T
i SRENS R AR, HAPiRER pH AR
B3I 0.900 F1 0.890 (P<0.05), F @& VEAI, JEIRAH
KRHNH 0.739,
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IR e>TH M. P HERAS THEZZM 1Cs
11 0.197 5 0.241, LT RERTFACs o 0.343). 456
2.1.2 5 2.2 T4 0 LB ) &A1 DPPH A fi JEhu A b iE
PRI FR, Z5A TR SEAN [RIFB A $2 I Fry 1 2 1 T 00 o 3
A5 IS TR B A (R G 241 0.510) B I DPPH. [ | 5647T
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100 = 4RC
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= 40r
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Fig.7 Inhibition rates of tyrosinase by extracts from different parts
of litchi fruit, vitamin C, and arbutin

RS5 HRRITEIMCRMMOELEE R C. BBREWEHREREEH ICs

Table 5 1Cs of extracts from different parts of litchi fruit, vitamin C, and arbutin on tyrosinase

il Az C FEALAY AR A B Bok% TH R B B Tk
ICs0/(mg/mL) 0.128 0.343 0.225 0.859 0.390 0.859 1.609
ICso/(mg/mL)* 0.128 0.343 0.197 0.733 0.241 0.783 1.030

s 4l 98% L i T
3 4 ip Z2 MR I PSR R R, AR AR R R AR

AR5 38 o A R A . TR T 5 R A R AL
GHECRI . BEG R . Tabl . BEEse. THEGE)

PEX A B R B BRSSP A B
i bR 0 BCRSLA ERAL R I DPPH [ 635 BRBE
TI SR FN SO A s A 2R A > 55 A>T 3 B> e 5
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