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Abstract: In view of the problem that edible Areca catechu seeds treated as waste and cannot be massively used after
processing, in this study, the waste seeds after edible Areca catechu processing (PAS) are used. 75% ethanol extract of PAS
(processed seed extraction, PSE) was extracted assisted by ultrasonic with a 75% ethanol solution as the extraction solvent.
The contents of total polyphenols, total flavonoids and proanthocyanidins in the PSE were determined. Three methods
(radical scavenging activities and Fe** reduction) were used to evaluate the antioxidant activity of PSE. Then the inhibitory
of PSE on the activity of a-glucosidase was studied. The result showed that PSE was rich in polyphenols and flavonoid. The
total contents of polyphenols, flavonoids and proanthocyanidins were (127.2945.16) milligram gallic acid, (421.84+13.82)
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milligram rutin, and (87.83+6.60) milligram epicatechin in per gram of PSE, respectively. PSE contains 44 flavonoids were

detected in PSE, in which the relative content of catechins was up to 77.27%. The ICy, for scavenging DPPH free radical
and ABTS" free radical of PSE were (310.10£0.62) and (150.10+11.57) pg/mL, respectively. In addition, PSE had
significant inhibitory effect on a-glucosidase, and its ability to inhibit a-glucosidase (IC5,=(90.10+1.89) ug/mL) was

significantly stronger (P<0.05) than acabosose as a positive control (IC;;=(453.60+4.02) ug/mL). Therefore, it is necessary

to recycle the PAS.
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WE TR A T AJLAS R EIRUET | o-# 49 HE 5 i
CRIFRTHEREREERE, 14.5 U/mL)  PUASFLBALE B 25 (|
) R oA BRAF] 1, 1- 8- 2- 75 5L (DPPH) | [
R b R R A R F; 2, 2-BRAEL(3-
ZIEFE IR -6- R ) T EEEL (ABTS") kAl
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1.2 LWHE
1.2.1 FEMREEFEFAE TR TR 1SRRI, AR
HEEAT 60 °C AIRIEME T, SR 5 FH & 33 v 25 8 R LA
%, LA 75% 14 LB E BB, Ml B4R K
WL 1:10 (g/mL), AT IAEE 40 kHz, &L 3 K4
X 30 min, 400 HZA U8, 4 I8, 1500 r/min, &5
> 30 min, IEE ISR, (IRHEZERR L CBE R R T
Ko HGE PR BT T B, 453 200 mg/mL [ fif
W, i 0.20 pm PYTHFLIEIRS - T—20 °C & .
1.2.2 WGBS EE
1221 REHSEMANE SZ2HE RN ER
FHFEMI ALY, FEI K 765 nm AR 5E K SEAHE,

S COER], B2 B TIRAIPRAEITZ . BT IR
HeHE C=86.966%A5—7.0379, R*=0.9987 ., Ff 4% &
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1.2.2.2 BOEEHSEANE SRR S 5 I e SR
FHAS IR EN-TE IR ARTARY . AEPC 510 nm AN S
{8, FH P AR 2 AR, LIMRE C(Y, ug/mL)
XTI COVERE], 1520 T brEfh g, M T HeBs
C=296.84%A,,—15.207, R>=0.9987 . ¥ fi ¥ & AH W]
A7 2 G, S TR & B DL s R Th i
T

1.2.2.3 JFAEHESEONE JFAEH RS =0
RE R BLE - R R, T REAL I W 30 min, SRS
FEPAS 510 nm AP SGAE, FH R B AR o as L
R, DI C(Y, pg/mL) X SEE COFER], 453 L
ZRRNbREINZR . JLASERURE C=415.1xA4,,—15.304,
R*=0.9994 . #5438 FaAH R 09 7 1200 a2 FLR O GAE, TR
WHESEDEIRE T LA E S EIT

1.2.2.4 BWEHIZRILGWHSNE  FEEIZEE YA
G300 I R 23 RESCRER [24]

BRI A HE G B 10 mg PSE iNA 5 mL &5
LA, A 2000 pL $F2BUR A(75% HEEE 1% LBR)
WHE 30 s JE VKK A 60 min J&, 12000 r/min 25
sC> 15 min; B 1500 pL _VER AT, i 1500 pL
PG B(50% FEES 0.1% HER) E#; IRE 30 s J5
PKIKVEHE S 15 min, 12000 r/min 25.0> 15 min; HX -
T 2 mL YERSI_EAHLAGI

i 454 @i HE: ACQUITY ULC BEH Cq {4
JEAE (1.7 pmx21 mmx150 mm) ; F1 15 46 18 B % H
40 °C, H BRI 8 °C, #FRA AR 2 ul,
WA ARE TR BIAH, A: 0.1% IR KIEEW; B: 100% 2,
I B A 300 pL/min; FRBIAH B 6 5 BE R P
“4: 0~0.50 min, 0%~10%; 0.51~15.00 min, 10%~60%;
15.01~18.00 min, 60%~98%; 18.01~20.00 min, 98%~
10%.

SR SE BORAERT, D22 I Waill (MRM) 458
KIEAT RIS B FIESEUAN T : 3 Fmissh
FE, +5000/—4500 V; A7 ET7, 35 Psi; MU, 500 °C;
BIRSUARIET) 1, 55 Psis & TIRAUAE D) 2, 60 Psio
1.2.3 HEALBES I MIE
1.2.3.1 DPPH IHRZFRME SHESCHK [25], HERELE
JZ N 20 min J5 FHBFAR A PE 1 492 nm Ak S
B DA EEVERZS AXTHR, DL Ve S RAE R RS
R, IR LU AR,

— A

DPPHH H3TEBR R (%) = (1 - A*“"”; )x 100

A Ao MEESL S DPPH W B W OGAE .,
Ay NFESAS B Y IROGAE, A o DPPH A B (111
B 1=k
1.2.3.2 ABTS"H HEIERRRME S FICHR [25],
B 10 pL AR EE AR S5 200 pl 0.1 mmol/L FY

ABTS H B TARMRASINE] 96 LA, JHBEFRL
DAE 734 nm AP SCAE . A BsAE Sy == 1 00 B

A — A

T
ol Ao WFEG S ABTS W I W G1HE,

A R AR B EAE, A ABTS A8 51
PRI
1.2.3.3 iRJESME  SHESCHER [26], B 1 mL FE5,
JefE m H A A 2.5 mL pH6.6 #5822 rh Uk,
2.5 mL 1% ZEAERER, 185, T 50 °C 7K 20 min,
A 2.5 mL 10% = MR LI 0.5 mL 0.1% —4
tbeik, IRA], BE 10 min, T 700 nm M SGIEH, DL
aliK M 25 FEZR, Ve BERCA BRPEXT IR, WG (8 ks,
FIAPE R BT
1.2.4 o~ F 2B BEVE a0 diss: S sk 127],
HY 0.4 mL ¥ JE R 0.04 U/mL 14 o~ 250 TE 7 W
(F1 0.1 mol/L 1 pH6.8 BEMiRER 2% i 45 1 s e fic il 1M
JE) FNAS [F R 1R & T4 b, 37 °C 7K 5 min,
SRIGINA 0.2 mL 4 J5t i) 5L ¥ B o/ 0.5 mmol/L 1)
pNPG U, 151,37 °C /K 30 min JSILA 0.5 mL
B JR ARl 0.2 mol/L 1Y Na,CO5 ¥ 28 1k )2
Mo ZIEHE 5 min J5, TP 405 nm AL 56
{H. N3% 1 i, DAGE e 5 (A BT < I3 i3 A E
BHPEXT HE, LA SR 2 S WAVE RS REE . &4
1E 3 YCOPATESE, BOFBIME, 3 I8 LU A I 5E R
B

ABTS" H HIETHERRR (%) = ( )x 100
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Experimental reaction system of a-glucoside enzyme
vitality inhibition experimental reaction system

Table 1

4131 i3S | PBS pNPG  Na,CO;
(mL) (mL) (mL) (mL) (mL)
RS 0.4 0.4 0 0.2 0.5
VT AR 0 0.4 0.4 0.2 0.5
popiiikcy 0.4 0 0.4 0.2 0.5
23 X R AE 0 0 0.8 0.2 0.5

1.3 HEAIE

A RIS B G I 3 YO TS, I 4s SR A
S R v 222k TR o FH Excel 2019 4144l
SPSS 26.0 FRA4AbHRE
2 RS9
2.1 EWNEMYIREEST
2.1.1 EWEER A S e 2 AT PSE M
ZWyr e~ (127.2945.16) mg/g, BB &S5, N
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Table 2 Total polyphenols, total flavonoids and progesterone content in processed betel nut seeds

bR K2 (mg e £ AR/ g B L)) KR (g T /e B L)) JRAETT 3 (mg LA 2 /e B L))
CE 127.2945.16 421.84+13.82 87.83+6.60

(421.84+13.82) mg/g, M L&A —E W EA T £, H
Er M (87.83+6.60) mg/g.

FH PRI IR AN ], T ASAE 5 T AR A= 4
MRS SR WA TR, SKFHEERY LI 9 H
O3 W R A AR SR S i ga A sk, FH 70% 1Y B BUS
AP HNFER T H L08R CBRHSALFNE T AL, A
WU 2R & ERFRAL B Z2 3 & 7 (7.47+0.047) mg/g F
SRR (121.25+1.25) mg/g PR TIE T B
A 5 22 Wy o 5 (4.91+0.034) mg/g F A PR 2
(34.07+0.88) mg/g, ¥I/NT A4S PSE Ay 2 W&
H(127.29+5.16) mg/g LR FEE &5 (421.84+13.82)
mg/g. M HIEEAER 38 58X B AR AR AT
FEAF N, S A AL T 2R 009 i AR BN/ IMKIR
TE T B> 218 L BRFS > B B> 7K AH> A
Pt FRAN, ST 2 AR B IMK IR SR 218 L BRFRASE
>IKAE>1E T B> £ BRI > A BT o

FAN, ASTE BN 7 B im e R B s A
ARl . =R PRAEPS X G AN R 5 320 T 7 = AEARR
R AT T 5T, 85 RFRH: Lad RNFEISEIN TS &
B B i . BN AR T B A e Al GRAR
B S AN T A in T, RARIRALT ), Hidr
25 A LH BVET TR 5 5 oh (3.76+0.62) mg/g, Sy SN
(3.91+0.78) mg/g. SATEMN S i LAZE FAS BN IRE S

ferm, Hotr 58 (6.96+0.36) mg/g, Wik ikhik =z, Hi
4 (5.50+0.47) mg/g, THIEMH R IEMEr, H&
H 4391 (4.2940.81) F1(4.12+0.93) mg/g. &
T DL 22 SR AR B AR S i s, HE i Ol (8,54
0.69) mg/g, FHAMNN T 771 s 32 Uy i) Sn il 3 2t DA
e BRI 2 1, & 5209 (7.53+0.41) meg/g, T
Kk, Hig 209 (5.18+0.32) mg/g, HH K ik, His &
H(4.77+£0.62) mg/g. W& w= EHES SRR R
[

2.1.2 EEAZEWH AT S EE EERZE
A1 (flavonoids ) XA JEE N, 1248 2 MO HF IR (A I
B B i@ it g 3 Ak R BRI Al — R4k
HW, FEARBT YN C-C3-Cyo NI E W57 —
£ ¥ AW (2H-flavanones) . T il ( flavones) . 55 2 i
(isoflavones) . 5 (flavonols) . E el (flavanols)
FIAED 2 /S K s (anthoyanidins )P0, XF R 40T |
BB | I SRR SE SO A A T I E AR, [EEE RS
PR IMAS . FEBERERS . 38 TR, A3 B S FHH
KOERY . R 2 AR, REE R S e, S A
PSE "S- BRI G LH 53 AR B &, ARSIk
T 86 FhEEERASALEWEbnuESh, X PSE A1 #e R
KA G ST A TR 0] 2 MRS E o SRR T, M
PSE Hrabd5 e ) 44 P ERZRIL G, R 35T

%3 PSE 2R B R 3 ARX 5 &

Table 3 Relative contents of flavonoids in PSE

b= URELIEA0 43F 47 B3] (min) JFifafm/z FRXS 2 (%)
1 Cianidanol L5 & C,sH,406 3.64 290.94 77.27
2 L-Epicatechin JLAS R CsH,,04 4.49 291.3 8.53
3 Procyanidin BI /£ ZBI1 Cy0Hx015 2.95 579.5 4.66
4 Procyanidin B2JF{L 7 B2 CyoH,601, 4.03 578.992 3.45
5 Rutinj ]° CyH;046 5.68 610.974 1.10
6 Ononin Il AR AL H C,H,,0, 8.19 431.4 0.71
7 Tangeretinf 3 CyoHy0; 14.38 372781 0.64
8 Isorhamnetin? 4= % C,¢H,,0; 10.58 317.085 0.45
9 Liquiritin % C,,H,,0, 6.06 416.984 0.43
10 Chalconaringenin/ 1755 E- i C,sH,,054 10.14 272.913 0.23
11 Nobiletin) I iz % C,Hyp,04 13.18 403.4 0.23
12 Quercetinffi ¥ K C,5H,40, 8.88 300.89 0.20
13 Diosmetin 7 A C,6H,,04 10.37 301.3 0.20
14 Apigenin-7-glucoside)tHIC-7-Hj A M 1T CyHy04 6.98 432.967 0.20
15 Naringeninf j7 % C,sH),0; 10.11 273.3 0.19
16 Pinocembrinf & % C,sH,0, 13.62 257.3 0.18
17 TaxifolinfEHIFAZE C\sH),0, 6.31 304.802 0.13
18 Genkwaninso £ C,6H,,054 13.58 284.943 0.11
19 Eriocitrin & HCH Cy,H;,0,5 5.85 595.003 0.11
20 Isoliquiritigenin 7 H & 2% C,sH,0, 11.29 256.927 0.11
21 St 99.11
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20 FPAEXT SR T 0.10% BB ERZR kG4, Hb L
AR SR, N 77.27%, B oNZLASER(8.53%) .
JFAETE R B1(4.66%) . JFAETH R B2(3.45%) % . 5
W 2 URGE G T, AR B BR T Bk Ol B
e, —fgFE JLAS R AR LA KDY, AR R Lk
Yy EA Z RGP, SRR B ERE BRI AT
EALR, HoaPiss. bukadt. Puihisg . busss, Wiy
UG IMUAE IS, T s kAR R AL S5 1R 0,

22 EMKEE

2.2.1 Xt DPPH HHEEMIHFRIEA HE 1 TLE
Y, FESEEG U FE VLRI, PSE %7 DPPH [ iy B9 7&K
BT S B TEARSG, RIS M g inmidegas . AN
BE A, AR — D AHFEHE TS, BHPEXT R Ve /Y
THEREE IR PSE. MIRETERIE 0~1000 pg/mL
B, PSE (1) DPPH [ Hi JE05 B S bfivfe B2 2UmIB8 C, Bl
JE TGN EE, VR B IR BE I EEAANAE . Uk E
JE I 10~200 pg/mL B, PSE Hil V. #5Ek DPPH [l
FH EE A BE ) AH 22 R TS, SR B e B iR, 1R
O BRBCR I Z IR WA /N, A T A28, PSE
i) DPPH H HiJLi BREE JJ (1C, fH >~ (310.10+0.62)
peg/mL) 55 F BHPEXT RRZH V. (ICs, 14 (177.53+0.89)
pg/mL), 3% Vo W 0y 2 —, HEA BEFEMH2E
(P<0.05),

100
90
80
70
60
50

TR (%)

0 500 1000 1500 2000 2500
WRE (ug/mL)

K1 PSE #ll Vo X} DPPH [ Fi LT R AE )
Fig.1  Ability to scavenge DPPH radicals of PSE and V.

Lin 8507 PPN T 77 1 1 w5 A AR S 08 Bl 34 B
DPPH H HALEETT, 45 R R, MBIk E ) 200
peg/mL B, XF DPPH H H 3L 7ERR N 60.37%. 1M
A I PSE WSl 200 pg/mL B, X DPPH 4
FEAYTEBRFN 28.34%., HULR] LIFE H, AR R AT
BARIEK DPPH H i 3LRE 11 XS £555, (B 2AT5 2R3
H—EMTERIE T SR PGPS BST S5 3R, Fr et
KRR 218 2R FIIE T 5B 48 — 21 DPPH
H HEEREETT, IC, (HAT 52N 14.60 F1 44.32 pg/mL,
¥J58 T A< 5 PSE 19 DPPH H i 335 58 1 (1C,,
{B4 310.10 pg/mL),

SRS SRS L D E = A N Ei [ D73 e I N
PR AR BBV g 2 X PR A5 5 DPPH [ 21968
FRAEANRIRR EE R RE N . B ERREARR AR TR B AR
Hppyd AR b R B 2N AT, MiARTH . KFFE

T AR AR AL ) T SRR B s Ak
ST BT AR B, NS PSE bt A A6/
FEXT Y o

222 X ABTS'HHIEMEREA HE 2 TLE
Y, TESZEO MR BETG I N, PSE X ABTS' 14 HH BL 09T %
BB S BE S IEAHSG, RIBEAG M R inmidgsg ., M
BAR A, AT — D AHFEIHE T, BHPEXT R Ve 1Y
ERRAE SR T PSE. 24Uk YL Fl 2 0~200 pg/mL
B, PSE X ABTS' I Hi 3L I8 55 38 15 [ vk B g 149 SR
LURIME T, B PRI B, TR L ANAE, e
J& 600 pg/mL A, PSE X ABTS' [ i 31073 Bk iE
JLTik5 %] 100%. PSE ) ABTS'H i 3L 7E K 6E
(ICs, fH 47 (150.10+11.57) pg/mL) 55 T BHMEXT FE2H
V(ICs, 14 (64.122.55) pg/mL), 202 Vi 51
=z —, HEA #2257 (P<0.05) .

100
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40

W (%)

20

0 1 1 1 1 1 1 1
0 100 200 300 400 500 600 700
¥ (ug/mL)

P2 PSE Ml Vo X ABTS™ [ HZEAYIEFRAE S
Fig.2 Ability to scavenge ABTS" radicals of PSE and V.

Lin 8507 7= T AR AR A IR ABTS™
E B ERRE I AT T AFSY, M S 100 pg/mL B,
PSE X} ABTS'H H E: 1975 53N 42.20% ., ASTLE
ZEIRRA, IR E S 100 pg/mL B, X ABTS®
A A IEATE R 45.27%, 5459258 PSE % ABTS”
FI RV BREE 1 25 5 AN K. bl I, Jin s ks
RAF 5 fof SR AR ARRFAH L, XF ABTS™ [ HH 3R A3 BR
RESI L1855 . 1 B, In TS BA=RRFFXT ABTS™
FI E TS BREE 71 (IC s, 1H~(150.10+11.57) pg/mL)
AH BT X DPPH H i 3k 19 3 B B 71 (1Cs, H R
310.10 pug/mL ) %50
2.2.3 MJE Fe*' BUHE R AE 1 S TR
—E BIAHSSE, B RE T e H PR P
oY, T ELIC 7 2 A A 45 SR I B AN S
—Fi S BRACE, TR ) S bR R RE
71, AN H T E Z R s e it . bréa i)
PG ALET TP B =M O AR T, RS
T2 - 2%, A 700 nm AN R
Pt EIAE 700 nm R AROGIERR &, FRIIZPLAE
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