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Evaluation on the Browning Related Factorsin the Pericarp of Guiwel
and Y uhebao Litchi During Storage
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Abstract: The pericarp color, browning-related enzyme activity and variations in phenolic compounds during the
browning process of litchi pericarp were evaluated to investigate the alterations in ingredients caused by pericarp
browning of two litchi varieties (Guiwei and Yuhebao) during storage. The indicators were comprehensively evaluated
using correlation analysis and principal component analysis. The results showed that at a storage temperature of 4 C,
the pericarp of Yuhebao was more likely to brown than that of Guiwei. After being stored for three days, the pericarp of
Yuhebao exhibited noticeable browning, but Guiwei only displayed a similar phenomenon after seven days of storage.
Over the period of 0—14 days of storage, both Guiwei and Yuhebao showed a decline in the total phenolic, flavonoid and
proanthocyanidin levels in the pericarps due to browning. Both Guiwei and Yuhebao pericarps exhibited an increased
trend in pH value, with the lower rise rate in pH value of Guiwei pericarp compared with that of Yuhebao. Additionally,
the level of polyphenol oxidase (PPO) activity in the pericarps of both litchis exhibited a declining pattern, with a more
pronounced decline observed in Yuhebao compared to Guiwei. The peroxidase (POD) enzyme activity in the two litchi
pericarps exhibited a little decline, whereas the POD enzyme activity in the Yuhebao pericarp was approximately 1.33
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times higher than that of Guiwei. Correlation analysis and principal component analysis revealed that total phenols,
flavonoids, PPO and pH value were found to have a significant correlation with the browning color of the two litchi
varieties. There was a noticeable correlation between the selected litchi varieties and the browning process, indicating
distinct differences in the browning status of the pericarp. The findings of this study could offer fundamental data sup-
port for future research on suppressing the browning phenomena of litchi pericarp, extracting and processing phenolic
active compounds from litchi pericarp.

Keywords: litchi; browning; polyphenols; enzyme activity

DOI: 10.3969/j.issn.1000-2561.2024.10.022

#4 4% ( Litchi chinensis Sonn. ) J& JC & T &}
( Sapindaceae Juss. ) 74 4% /& ( Litchi Sonn. ) R4,
FEATERE T . AR, H
PISTAR . 708, R M, AR E
FEMPH LA KR —, mFh s, R
S, ERMENE, B “RPE2ET B
EFR, WZENINE R E N EEN R AT e
. T BT TR A R L A, BRI
BEHURT . REELYE, Hn TR YRR
K. RENEAEFEENZEH . w2y R, B4
WA FROEM . Al PUBSEDIRL, TN
T 250 B ESE R m,

KERZ B RE, g bk, im
T2 A 0 B S TR, R 2 R 1k AR
DIER ORI . HESTE CHREF ) Hg i,
HEA TR “—HmeA, ZHINEZ, —Him
RAE, PR HAN, AFRR LR R EE R
Wir 75 AR B — R AR, R B E OR TE
BB W SR G R 2R o 7 A R e d e ) 21 €7 /2
F T B AR SR B AR R B N S R S
#HW AZFERRE W ES T EREEY, SRS
0 1Y SR 7 T B A I UE R G, RS
FHA A, DT R AR A 7 0 R
KM B AN T LU T RSk . Ryt .
TR U SRR AR N RO TR =2
—, HAR 78 575 BUR B vh Z2 Wy S A B AN L A AL A il
25 Wi A AL A B 2 B PR VAR 5 42 e g
PRUDHE T 350 R B v i T 2IS 3 ) o Rk
AR A, AT T 7 A S B T 213 M40 o ) 4 B A
T R E N AN B AR 2 56 T 7 A R 8
AR TR 2o ms ai Ak e > 1 e ey
DR [ it o 5 A 4 728 2 7 Ko W o3 784k o

R, AT EEAE R b it a2 3 A
s FPAE R R Aar B A TR 2, XA R R 6 faf £
KGR AE AT B rh R i . Wy, W, R

T R LB R MG R i T R IE
IR RS A I T v SR B € B SE R AR A T A
KAESIHT, LA B A R Ay, 75 BCR B 1 4 78
B R A5 oy AR AR S, D Ja S il 5 R
B 78 LG I TS B 7 B 2R B 9y 230 P o 11 9
B T3 PRl a4

1 #MR5FZE

1.1 ##

111 BRArAt REBR . Earfl 2 DR R R
SE (RN —, Rt HICHU B ), T 2023
AE 7 AW A BT C R KR R T, EEAN
25kg, 1 hNizik ELEEIHITACEE,

1.1.2 X5 RIS B I 2 E R A
BT Z By S AR B e il & . A
Yy i it % 0 I R 0 A AR A TR A
BT BREREN . SEALEN . ToK SRS A
b B hr T A AR e dn A BR A W

1.13 BEL5EE&E M8 BN LI WG
R, LSRR IR AR A ; IXFSTPRP-
I-01 AP, e S0l & JRA RA
ELX800 4 [ zhifitr{l, E BIO-TEX /3H];
3-30K ik H .o fl, EE Sigma A Al
CPA225D A% AT K1, FE2FIRL 24
(At O BRA R FREE A, )N = B 3nh )
£,

12 A&

12,1 REFMRAE P L R 075 AR 5
20 kg, EBREM, A 2.5%ME/KIZH 5 min,
HAAK T G2 TR M h &%, ReE T
A1) CE&M T A7 14do A 3I#E 0, 1,3, 7, 10,
14 d BUkEE 2 kg R I AH A8 AR o

122 Rhez Mmunz SHBRE2EE )y
Pl e SRR B 25 . SR Tt 2500 2R iz B
o, WASAFPEER O TiFp AL, W HSLH . T



5510 1]

BEAE A CEERR . B ) RERARMCIN R M 2215

(ARIEHS ). BEBiE, AFRFRAME 5 %K, W
HL a', bfE 3 ABEERASR LI, AE N
B2,

A= (L -1y ) (@ - ) (0 -t
X, AE FoRFES SR B R 2 I a2 L
Lo 43 B RE S MU BERE SIS 1 5 TR ay
3 BB i AT BERE BT 5 YA by 43 3
TN b BT SRR S R
123 BB4E8mE M Folin-Ciocalteu 3!
WE Z W&, WETIRAREZ N y=0.002x+
0.1175 (R=0.998 ), LI BT Y4&E (GAE) &
INZ W& (mg/g), FEARIEBRE I Z T 54T A
sl HH A R
124 XFH@AETHME KA AlC;-NaOH-
NaNO; #2005 s & . 2 T hnde i 2ol
y=0.0007x+0.046 ( R==0.999 ), LI/% T 44 (RTE)
FOREN S i (mg/g ), FHARIERMEIT &I 1
R A b R B B o
125 RitHE4FTnE M DBI2/T 885—
2019 MEFH AR FEA TR G, FAEETR
FRUEMIZE A y=0.0012x+0.0087 ( R?=0.998 ), ik
bR i 2 A AR b I RIE T R &
12.6 A3y pH ME SEZEFHEIN)
BIEMUAE . SR PR A B ASCAT I8 7 i K o
HIA 10 mL Z8M8K5E A 15 mL B0, IREdR
¥% 15 min, #E 30 min J51E 5000 t/min 554 N &
> 10 min, FFH pH & L35 -

1.2.7 BEAMNZT  RHZEHE L polyphenol
oxidase, PPO ) L7 &E PPO % J1; k]
L E LI (peroxidase, POD ) i & =&
POD i /1.

1.3 #iELE

R BRI ARfE 2 R 7R, R Excel
B TR g 52K, R SPSS 17.0 #
AT W E AT .

2 HR5HMH

21 HEREBFEHNTHL

I IR B )€ R T L T U S B 75 A5 1) o S5
B E . E 1 B, AERRRE far A AR IR
(4°C) THEfE 14 d BFRZEIEHZEAZ, 0 d
B 7 A Bt e AR TG, OIS, TEEAE 250
3 REF, DEEMEEHAHBE TS, £

B JRyHR U W IR e A TR R SR B B
B ARk FEfEAE 7 d I, BRI R 2 Rl
BOR B3 B R p B i, Horh B AT i
UL AR AR G, AR B AT DR
ZLE O PEAUR AR A S BB TR s it 14 d
i, EERS T R B B AR AL

EfE

wvirrav
P Y R
G0 §o 6§ b Y Y
PP ee @ H Y

MV?“ ""f

Bl 4CHTFIAIEHRERNEBEFET
Fig. 1 Color changes of litchi pericarp during 14 days
storage at 4 C
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Tab. 1 Color difference of litchi pericarp during 14 days
storage at 4 ‘C

Ei LN rxeaingi] FHUS iR
Index Storage time/d Guiwei Yuhebao
L* 0 47.07+1.66* 42.23+1.97°
1 43.38+1.90° 36.29+2.04°
3 41.36+1.88° 34.43+2.07"
7 37.70+2.32° 33.30+2.57%
10 35.21+2.44% 31.19+1.46%
14 33.99+3.03¢ 29.39+0.98°
a 0 26.51+1.93% 21.94+2.76™
1 29.17+1.94° 23.34+2.58"
3 28.63+2.48" 22.18+2.05°
7 27.18+2.54™ 20.77+2.34%
10 24.80+3.38" 19.24+2 .35
14 19.59+3.38° 16.63+2.52°
b 0 24.75+1.68% 21.88+2.57%
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7 22.75+2.15% 19.15+2.93%
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1 58.58+2.11° 48.90+2.58°
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W RFIAS R /NG b3R8 [/ — A 7 i 7 0 22 5 1 35
( P<0.05 ),

Note: Different lowercase letters in the same column indicate
significant difference in different storage periods of the same vari-
ety (P<0.05).
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Fig. 2 Changes of phenolic content in litchi pericarp during storage
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Fig. 3 Changes of enzyme activity in litchi pericarp during storage
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Fig. 5 Correlation analysis between each evaluation index in browning process of litchi pericarp
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Tab. 2 95% confidence intervals of evaluation indicators in litchi browning process

FobE FER Guiwei il Yuhebao
Index YI(H Average PR Max. IR Min. {4 Average R Max. T FR Min.
REENiS 52.790 68 49.639 66 55.941 69 44.671 03 41.892 02 47.450 04
STy 20.636 59 16.862 24 24.410 94 19.240 13 16.882 57 21.597 69
B 58.734 52 53.196 36 64.272 67 51.978 50 45.144 83 58.812 17
FAELE R 78.938 67 67.292 33 90.585 00 98.152 00 87.264 99 109.039 00
PPO 56.733 33 46.043 60 67.423 07 44.966 67 34.084 54 55.84879
POD 725.595 20 674.398 40 776.792 10 1455.952 00 1330.479 00 1581.42 600
pH 5.086 11 5.063 35 5.108 88 4.869 44 4.832 49 4.906 40

x3 HBHRBEIRDRZITENERNERST ST
Tab. 3 Principal component analysis of evaluation indexes
in litchi browning process

1T FE 4> Principal component
Index PC1 PC2
NS 0.465 96 0.269 04
T 0.468 55 —-0.007 90
BT 0.501 46 0.080 67
FAEER 0.188 15 —0.406 99
PPO 0.503 33 0.074 68
POD 0.061 78 ~0.609 85
pH ~0.139 00 0.614 75
EE NN 3.6260 2.2829
J7 2 k%% 51.795 32.612
B 5TERR % 51.795 84.406
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