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Study on the extraction, antioxidant and antibacterial activities of
polyphenols from different varieties of longan kernels

XIE Xi', YANG Da-Ming', GUO Shu-Xian', LIN Jia-Yi', LIU Dong-Jie'?,
XIAO Geng-Sheng', LIANG Yi-Ming®, LIU Yi-Fan', WANG Qin"*"

(1. College of Light Industry and Food, Zhongkai University of Agriculture and Engineering, Gangzhou 510225, China;
2. Maoming Branch, Guangdong Laboratory for Lingnan Modern Agriculture, Maoming 525000, China;
3. Guangzhou Wanzhu Central Kitchen Co., Ltd., Guangzhou 510070, China)

ABSTRACT: Objective To enhance the bioavailability of longan kernels, investigate the bioactive properties of

their polyphenols from different cultivars. Methods In this study, polyphenolic compounds were extracted and
purified from longan kernels of 8 cultivars (Chuliang, Daguangyan, Shuangzimu, Shuizhang, Fenglisui, Thai, Shixia
and Fuyan). The antioxidant and antibacterial functions were analyzed by 2,2-diphenyl-1-picrylhydrazyl (DPPH) free
radical scavenging capacity test, 2,2’-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) and inhibition zone
experiment, and the differences among different varieties were compared Results Polyphenols from all longan
kernels exhibited substantial antioxidant activity, with DPPH and ABTS highest scavenging rates reaching 98.70%
and 91.88%, respectively. Moreover, these polyphenols effectively inhibited the growth of Staphylococcus aureus,
Listeria monocytogenes and Bacillus subtilis, with inhibition zone diameters ranging from 17.0 to 22.6 mm. The
results of the half-maximal inhibitory concentration of polyphenols extracted from longan kernels of different
cultivars indicated that Shuangzimu longan exhibited the highest inhibition rate against Saphylococcus aureus, at
82.50%. Similarly, Shixia longan showed the highest inhibition rate against Listeria monocytogenes, at 84.60%.
Thai longan had the highest inhibition rate of Bacillus subtilis, which was 83.8%. Correlation analysis showed that
the correlation coefficients between total phenol content and DPPH free radical and ABTS cation free radical were
higher than 0.9, indicating that 8 varieties of longan kernel polyphenols had good antioxidant capacity. The total
phenol content of Fuyan longan showed medium correlation to its resistance to Bacillus subtilis and Listeria
monocytogenes (correlation coefficient 0.8-0.9). Specifically, Shuangzimu and Shixia longans demonstrated
inhibitory effects against Staphylococcus aureus, while Thai longan showed strong inhibitory ability against
Bacillus subtilis, and Shuliang longan effectively inhibited Listeria monocytogenes. Conclusion This study
investigates the variation in total phenolic content as well as the antioxidant and antibacterial properties of longan
kernel polyphenols across different cultivars. These observed differences may provide targeted selection of longan
kernel polyphenols for specific applications and serve as a reference for understanding their biological activities
across cultivars.

KEY WORDS: longan kernel; polyphenol; varieties; antioxidant; antibacterial
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U2, T 2 B P AE AR RE Ty, AR R R I IR A
T AR S 25 2 5 /0N BRI P 04 68 16 4 15 46 i (superoxide
dismutase, SOD) . % Mt H Kk & 5 & ¥ B (glutathione
peroxidase, GSH-Px)S BT A (B IE 1, [RSNGB
i & Ak ¥ N . B (malondialdehyde, MDA) & & .
RANGKADILOK 45U A oy M e HRAZ Fp 43 185 H ] B 5,
Ik B IR AZ M SE B AE TS R B R A T F A B
FO A B R . WA Z WA A P RE — R
i 4 W A A ERE . KA. a8 e 355 L IR IR
B 95% AR BT B0 Jo ot 4 B €6 4 28 Bk T B 0 i 1
Rtk B2, MR EA S 27.95 mm. Ak, ZIEHY)
FF AN 6 BN B AR B R B AS R R R A o
R . SUDJAROEN! Vg fff 5 438 Hh e HR A% $2 B4 BE 408 1 i
SO ABRE | S SRR A SBRE AR, X
Vero 4l il B A AP A BUE TG PE, oA B tErEH . ZHANG
GV 5 2 W s R A 45 B T LK 2 i ok 2P T HAT —
SEMIER

WL TR ARIBESY, K BH A R IRt 2 B2y
BT oE B AE A R IR R N RS S R A 2 W, Tk
R A% 22 Wy I 5 P ) 1 22 S5 Ak /D i . R R B S b AN [
H A2z Y R R RS AS T i B e R A% A A K
WS B HBEE T WA FEESR, X REH 26 Ko

AR I 1E (9 AN T] o ASBIF 5 £ BBOAS [ i b D R A P 19 22 5,

ol oE 2,2- BE R B -1- 7 & PF & (2,2-diphenyl-
1-picrylhydrazyl, DPPH) H L5 BREE /1 AT 2,2-BRA-—(3-
& Hk - R JF WE R -6- B R ) — Bk Eh [2,2°-Azinobis-(3-
ethylbenzthiazoline-6- sulphonate), ABTS]FH & ¥ H i £
B, PR AS ] 5 RO IR A% 2 B i B S AR TG 1 o SR AR
BRI, 05 AN [ i ol R A% 22 T 5 DL 80 8 O A
VRS TR Y B TR TG P, AN [RD R R IR A 2 19 1 e TR
B 7o DT 0 2 8 Bt 420 Ak R A 208 SR J 5 ) B R, LA
Sk e MR A2 22 W 1) 1o FH B AR 2= A0 B

1 #MR5EZE

e

1.1 &

4x ¥ 5 % % ¥k B (Saphylococcus aureus, GDMCC
NO.1.1348) . 2% i % [# (Listeria monocytogenes, GDMCC
NO.1.5143) . A B ZF 1 4T & (Bacillus subtiliss, GDMCC
NO.1.131), KM#T i (Escherichia coli, GDMCC NO.1.1917),
Fi P %3 Saccharomyces cerevisiae, GDMCC NO.2.44)3) 1
TR MR

1.2 #MR5IKF

8 AR IR R T4 Hu T 7, £ RJEAR | XA
JEMRAA IR IR R A ) R84 Ik Kutipa s KTk

IR BT RN B3R AT, A IR AR B e IR R
BB T R % XIS ; fmIRJEIRR A B RN
Wk iy, Z8EJRARR B A IE FAR 5™

ToKCEE . FALEN . RTBRRRER . D-JC/KHA B (B
ali, Kk KA ARG BRA D), 2,2-BR K- 157 3L ik
FEEERE 96%). 2,27-BR - X (3- 2 HETE I e k- 6T iR ) —
iz b (18 22 S MR A AR B A A B A W), e A 3
(B A ARSI ), WERHRHRY) . TSA [ SR
I, BEAM. YPD MUAR R . A REE . BREIE(T
IR WRHE A B HD) .

1.3 UE5E%

MA203E HL FFRFCREBE 0.1 mg, FIsHaE 4t £
FRA BRI T]); RV 10 digital pro V Complete F.45 iefE 28 KX
RT3 A BRA F]; Infinite 200 PRO BEARM Y (B
+ i A A BRA F]); UV 1800 £ 4MaT WA 66 REH(
TR A R, 600 Y 253 ZINAEM IRHLGK
7 4H BR T 4 1 & A BR 2 |)); LHS-HC-II 18 i 18 32 41 .
DHG-9013 A HL IR R T4 (L 1 — B R 30 A FRA F);
L 550 & U 250 L G pe 4S8 5 AR T R AT RS
)o
14 75 &%

1.4.1 RBAZBRRE K%

S Am A Ny I AT B L, T IR SR A A B,
10, BRI 1.000 g #3K, ##% 1:30 (gmL)RHE LA 75%
H Z AW, TE 70 °CTF #EAT 40 min BRI, AR5 (2
LHLEL 4000 r/min AL GBS L 8 min, FIFFREERSE 100 mL
b, PR 75%0 CBEEROHTE Y, femilid FoS jiE
BEZR R ASGIA T4, AT e IR A% 22 ) 1 SR BORE TR
1.42 EBA&ENE

EREI SR T, B2 S B R R AR TR RN,
T A B —Fp HLA B AR LA, X FE A P fEt
TER 760 nm 4 AL R B R A TR AU 3 ARG B U
X— AT BROGE, ASBF ST AT LAA RO R L
SR ) o IXRP O AN AT S, T HL N B 2R Y
FE R HTHRAE T — R A T B AT M A ) S
RS AT I E
1.4.3 DPPH & vy 2k ifrk Fm e

IR R AP Oy e S A T — e i ek, SO
7K Z B E I 0.04 mg/mL B9 DPPH %, 4 H & T 4 °C
HEE N ROLRAaES M. B 100 pL #2BUK, iInA 100 pL
DPPH &I EYG 3 I % 30 min, FJC/KZEAE RS,
1E 517 nm T IUESEBUR RS A, K DPPH ¥ K 2,
FEAE Rt BRI GAE R A, 3B AR BN DPPH F1
TR EZS A 1 WOEEN Ay, FISFIRFRIJOK SR
EH 2 WIEEHN Ao HEARIL):
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e, 1= (A = A)
DPPH A B 3E3E B R /%= ——1—2 100% 1
A (D

144 ABTS & F & b AFRFNE

HERFRI 0.192 g ABTS 7, BffF R 2.45 mg/mL 11
I BRRREMNA TR TR IR, EAZE 50 mL, HEEE R DGR
EAF 12 he R TIREMIRKTE, 4 ABTS I 11524
Tkt ELEWOGIEIAF] 0.70+£0.02 (734 nm) 7L FElIN B 50 pL
PEEGEIFINA 150 pL ABTS FRIR S, FFHDEN 6 min,
£ 734 nm FSE BEBORW O ALY, H4 ABTS W RILZ%1E
IKVER N IR R Ay, B R INEBGRAUNZ% 18K i
ABTS 1E25 41 1 WOGIE A Ay, HIEERBRAZE KRS B2
2WAER Ao HEAILQ):

AMSM%?E&%%%%MJ%gffﬁﬂm%(m

145 B4R FNPHE A2

(AR IR

P RAEM PARERD T 518 P AR SR 2 b, B TEIR
Rigefavh, 37 °C/30 °C(FREEERR)RE IR 24 h (FRFEZ I8, M
SRR L PRECA TR, HER R Rt b, 2k
AYES, FRIRIEFE 24 h, LUSABLERNETE

(2P T R T VAR 1 il

FH v i BERD IR PR B B 205 3% 1 (0 AR 1 BT R
e P T AH N R W AR R SR, B TR R R R AL T,
37 °C/30 °C(FRTIIERE) . 150 r/min ¥535% 12 h, BUEFRIFH
T, M WAEEE TN EHAE 600 nm B AYIOB(A,
HRAER I T 2L, MR EEE OD (EMTRTR, AAFFTI
OD4y=0.3-

QYIRS IR LA

T 200 pL A5 MDAV, FHICTHRAT #4551k
A7 T B A AR A 7 3 1 S T A LMK S P & 4R H T L
HRAHR 6 mm BI/NAACH, HEEREFENLAE 121 °CR RF#ETK
B 15 min, TGRSR A0 R MFER A U7 A4 L, iR
IEACR SRR AR BB WA . BSR4 ANIRACH, 4
AR 4 A-EEFD, 8 ASEF A AT, DA —A%8 xR
AR, AT 3 UK

(DFESRIIN S 5557

FATLFE K DI BAFIEE S, & 4 DMREEMEE, 29
FIEW . 2. 4. 8%, B 10 pL FRIEES:, L 5% L BEA W
s X R, SRS ER e AT R b e, RO b e AR
BURAC o I BRI AL BRAF AR Gds, PRIEHAZ 5 Y,
CATE RS FA Y, 37 °C/30 °C(IERFTE) B 5% 24 he

()P B R 4 SR AR

BEFR s AE BUH AR, AER /KO SR R4
i, B EH S A Image] 2.0 A FHE AR, WELNE
40 & A BRT P A I B O, AR i P R S o 15 000, 0 410 R
B E.

1.4.6  Fp 4 4050 sk 6wl 2
2 1 il ¥k J& (half maximal inhibitory concentration,
ICso)o MAEFRBRMEAL 0, 2. 4. 8, 16, 32, 64 AbHEFRS, iF
AT, I A AR A X TRl T IE = . A KA
W 1.5 mL B0, AN RBRARRFRIE, PRI, TCIRK,
TR R RERE L 2 FARATEL, TR IR 1:1000 19 L
P BT, TR HRAR DAL AL =19 MBI LA, ASHF
FURF 36 pL FEGIN 324 uL B AREE TR, LA
BRI TETRAE R BT HE, R (R A w, JIRE SR A BRI
MR A, FATHRES 31K, 37 °C/30 °C(BEEEH) G 48 h
J&i, #£ 600 nm FillE OD ff, JEMER. HEWAREA):
W%%/%:M x100% 3)

Ay

1.5 HUBALIE

AR IS 3 OPAT, ARSI bR 25 %
7N o BT B EAR R Imagel 2.0 B44; B BdE o #rk
JH GraphPad Prism 10 3X{FE4743#7, {1 Excel 2019 i
Origin 2021 1A,

2 HREHR

21 AEEREBMESELERSH

8 i R e IR AZ R S s W 1 TR, AR IR AZ AR B
ZW LAY BB & B R, M 99.12 umol/g, 5 HAh
an R MR 2R R AR R OEER L KT R IR AR K R
ARt 0 LA 5 v 0 R T 5 i, AP AR RIR K2z, 53 AR
BB AR L Ak 3 SRR S R A, b DUZR E
IR A ik, o 94.34 pumol/g. MR I 25 400145 1 WK,
AN Rl 22 (8] 2 i LA 3 P 25 5 (P<0.05) . AN
Fp 2z ) Bk 22 57, AT RE 5 AR K M b R IR R (A0
fit . HHEE)H LR,

SRR/ (umol/g)
o
o

A

TE: AFVNE FREROR 22 5% W38, P<0.05, T,
1 AR SRR OE IR 2 1 S 7 &
Fig.1 Total polyphenol content of different varieties of
longan kernels
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22 AEIERIMEMMEERERSHT

e 2A FOR, &AW DPPH [ B EEIE BR30
I 93.42%~98.70%, THBRFHIE, A4 90%LL I, E
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B BE f B AT 2 25 R (P<0.05), DL IR i BR R
. ABTS FHEF At B BRBMRITN KT (91.88%)>
A A (91.18%)> 1 12 (90.02%)> 47 HR (89.72%)> /K ik
(85.59%)> fifr K (85.83%)> % [H (84.86%)> X %!
(84.72%). I . KBk . XL HEAN 2 1= 1T A 10 350 R T
5o B4 5%t DPPH H i FE LI & ABTS FHE T B f1 3t
TWERER, K7 BFAR ., AR IR AR R = A H
LB BRFKE, R2Z, ER . KK XEBE A2 =A%
P BAR Y B R BR AT, Rtk 8 A SR i BR AR
M KA —E MR, X AT 6E S e MR A% Hh i 4
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2 RE(NESRENCE Si0)rd A
23 AEERINEEERERSHT

TR S B0 45 5 BoR R IR A 2 Tt 4 i A ek s . 2=
ST DRRIVRS B 2R R AT S0 T R 1 B, A T D
W EARLE 17.0~22.6 mm Yo, AT LAUEE R AR 2 B BAT
AR LR RE S

W% 1 PR, 3 AN TARN 30 B P B AR 25 S AT Rl R
B, A ARRREC RN, B0 R 0 AR R e, BERA AR
RIS, IR 2 4 CRAERE . 20T
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Fig.2 Antioxidant capacity of different varieties of longan kernels

R1 FERALIRE S EBIIEEEZ(mm)

Table 1 Diameters of the antibacterial inhibition zones of polyphenols from different longan varieties (mm)
i e , . . o ) o
- fitt B PN WA 7KK KA 7 Al A HR
0 19.09+£0.8™  21.73+0.33*  19.80+0.42°  18.04+0.72° 17.99+0.09° 19.83+0.22° 19.80+0.41° 17.97+0.20°
4t 2 15.07£0.68° 16.93£0.27* 16.76£0.35° 16.38+0.17 15.16£0.23° 15.73+0.44* 17.07£0.19° 15.45+0.43°
WEERE 4 1307206 1246+1.13%  11.7240.63°  11.65+1.01° 13.25+0.49% 13.40£0.35% 13.9240.74° 12.89+0.25"
8 11.31£0.63% 10.94+£0.42°"  11.72+£0.13°  11.14£0.12> 10.09£0.22° 10.34+0.28% 12.47+0.32* 11.03+0.48"¢
0 19.25+0.44°  20.49+0.25* 22.03+1.43"™  20.80+1.07*° 20.06+0.27° 20.76£0.77° 22.60+0.62° 20.28+0.74°
O 2 16.93+0.51° 18.80+0.71™ 19.53+0.32"  18.97+0.43" 18.46+0.43™ 17.83+0.31* 18.83+1.33™ 18.00+0.85"
4 15.11£1.34°  17.38+1.49"  17.08+0.99"  17.34%1.05* 13.96+0.75° 14.23£0.46" 15.56+0.62" 13.83+0.53"
8 11.86£0.42% 13.65+1.9"  14.65£1.22"  13.38+1.56™ 11.97+0.71* 12.71£0.63™ 13.52+0.93" 10.97+0.69°
0 19.59+2.48% 20.69+1.12%  21.96+0.83*  20.37+0.75" 18.66+1.39°° 17.00£1.17°  19.99+0.39% 19.34+1.21"°
it 37 2 16.16+0.45° 16.86£0.19°  19.50£0.14*  18.55+0.51° 17.68+0.03° 17.37£0.15% 17.84+0.44° 18.58+0.04°
g 4 12.57£0.23% 13.49+0.44° 15.75+0.30°  15.94£0.29° 12.62£0.20° 11.84+0.20° 15.74+0.30* 14.23+0.38"
8 11.44+0.31% 11.30£0.59* 13.36+0.08"  12.80+1.08® 10.90+1.39° 10.87+0.72°  11.75+1.09" 11.98+1.10"°

T ) —HARAAR NG TR O 28 5 3, SEIR S R G A R AR R R 5 22 047 (P<0.05)
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BRTA MR AR e HA P B4 SS, X TR N 4
(I RTER T A0 RBE AR, o) 22 B 2 ot ] A Ak Hsk
R RS A AR A R T — B, X
JZ L5 A AR AR AR P ot E S XA P S ).

J T ERARAE ST PR, A DA IR A% 22 T
U i 1 410 A B A B A A BT o R 4 € 4 K
DEAVE AR AR R T MZEE, 551 (21.73+0.33)
(19.83+0.22) mm, T R AR IR I B ROCR A2, (h
(17.99+0.09) . (17.97+0.20) mm; RELFE . i B FI4E IR H
ZWTRRTRRBCR AR T HAD SRR 22, 76 20 mm Z2Ay; XUFF
RPN B ZE AT T ) 100 T B AR e v, AR R AR U B
Fb HLAth, S R RS SR RAT P RSCR 25, Ok 17 mm A
(P<0.05).
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BRI ARFA . AR, B NER . & L
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R B IR A AR IR S 50%, FHIRS, A, Kk
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Fig.3 Antibacterial rate of different varieties of longan kernels polyphenols
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Xof FA HE ZE AL A A A ISR LR 3C . fifs R AR AL
1) ICso MFRREATEL 4 5, ToASFIIRARAY ICs, AR R4k 8
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UPr R E AR, HrpZRE 0 RRBIIER RS 83.8%;
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