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Tab. 1 Fruit samples of Areca catechu L collected from different habitats in Hainan

4“5 Number {15 Code FFHEER IR Source of samples SKAEHTA] Sampling time
1 BSLI TEF A A8 B T A 2016-03
2 BSL2 TP A BT A0 2016-03
3 BSL3 TP A BT A0 2016-03
4 BSL4 TP A BT A0 2016-03
5 BSL5 TP A BT A0 2016-03
6 BSL6 TP A BT A0 2016-03
7 BSL7 TP A BT A0 2016-03
8 BSLS TP A BT A0 2016-03
9 BSL9 TP A BT A0 2016-03
10 BSL10 TP A BT A0 2016-03
11 LK1 TR 2 2 508 F 2016-03
12 LKX2 TR 2 2 508 F 2016-03
13 LKD3 TR 2 2 508 F 2016-03
14 LK4 TR 2 2 508 F 2016-03
15 LK5 TR 2 2 B8 F 2016-03
16 LK6 TR 2 2 508 F 2016-03
17 LK7 TR 2 2 B8 F 2016-03
18 LK8 TR 2 2 508 F 2016-03
19 LK9 TR 2 2 B8 F 2016-03
20 WSl [(E3e KR U SR = REVEY (27 2016-03
21 WS2 [(E3 KR U SR = REVEY (27 2016-03
22 WSIX3 [(E3 KR U SR = REVEY (27 2016-03
23 WS4 [(E3e KR U SR = REVEY (277 2016-03
24 WS5 [(E3R =R U SR = REVEY (27 2016-03
25 WS6 [(E3R =R U SR = REVEY (27 2016-03
26 WS7 [(E3 KR U SR = REVEY (27 2016-03
27 wS8 [(E3E KR LR = RV EY (27 2016-03

1.2 DPPH EEEBMREEME S M SCHR (13189707 1k, B & 45 R LA umol-L ™' Trolox 4 &4 A fL ik
(Trolox equal antioxidant capacity, TEAC) F7/~ o K H R AL St A [5] 09 77 7%, ) FH AR TV W 22 il b v
2.y =-0.000 3x + 0.940 3, (R> = 0.997 8).,

1.3 ABTS BHEBREENME SHOCH [14109 757, mAS5 L mmol L' Trolox it E fLAE )%
TNo T RFE STV, P2 y=—0.000 4x+0.635 4, (R* = 0.993 6).

1.4 FRAP BRJREESIME ZMOCH [15] 197, B 45 R L) mmol L' Trolox i Hit LA 1 KIR .
P Trolox FRifEiA ik 1 FEFE R 5 125, 257 FRAP FnifEfh£k: y=0.000 1x+0.022 1, (R>=0.986 0).

1.5 REMMEE RWAE (AICL) W Eak, SO [16] A, %M AL 0.01 ~0.10 g L
(7 T RR W ST ARMEIT 28 y =1.635 9x + 0.009 3, R>=0.992 3., 7E 420 nm AbMASMOGAA, BrOGE T
ABRUERMZ A, 15 S EEER E & (%)
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SR 4 OB = (my X Va X 100)/(m>< Vi x 106)

s m ARAEARAE IR BT 5 & (pg)s m-HEX R B ()5 V- Fr DR /3 B AAFR (mL); V-1l
W SRR (mL),

1.6 EYWESENE RASCH [17] BT, 26FRHERTZE: y=1.558 2x—0.190 4, R>=0.998 6., 7F 618 nm
SRR SCAE (o), B CIEHT APRUEITZE AL, 15 0 AR W0 & i, 38 2 X B i A 4 & 1 (%):

AN 53 i = (my x V2 x 100) / (mx Vi x 10°),

Kb m-RIEARAE N 2t h AR 1 (ng); m-EERS R (g); V) -TSF DR 2 B AR (mL); V-8l
W SRR (mL)

1.7 BIBESHIT S FIH IBM SPSS Statistics 23.0 55044 X K AR 7 1 55 S0 A5 (1) B4k 047 40 G 4y
B AR FE RS 53H7

2 HRS5S

21 EMPRIMESERR L 2 AR, SRS A B (9.73£1.30) ~ (53.65+3.00) g, KB Il Hl 2
T2 AEMRLEITASIRAR

Tab. 2  Fruit morphological indicators of Areca catechu L

%55 Code WAL Fruit weight/g K JZF Length/cm H#2 Diameter/cm
BSL1 53.65+3.00 6.52+0.20 4.53+0.44
BSL2 40.32+5.13 5.82+0.28 4.12+0.31
BSL3 46.09+6.99 5.93+0.27 4.41+0.40
BSL4 48.79+5.31 5.42+0.24 4.69+0.24
BSL5 38.20+3.79 5.58+0.17 4.13+£0.13
BSL6 24.51+5.05 5.81+0.40 3.19+0.22
BSL7 40.83+5.95 5.41+£0.28 4.42+0.19
BSLS 39.33+1.38 1.25+0.20 3.98+0.15
BSL9 33.954+3.44 5.90+0.16 3.724+0.24
BSL10 20.45+2.88 5.16+£0.20 3.23+£0.23
LK1 48.81+5.55 6.51+0.30 4.27+0.22
LK2 9.73£1.30 4.33+0.19 2.26+0.22
LK3 38.91+2.65 6.09+0.18 3.77+£0.13
LK4 32.09+2.89 5.08+0.21 3.88+0.20
LKS5 46.97+4.45 6.54+0.18 4.03£0.22
LK6 47.27+£5.95 6.21+0.32 4.24+0.25
LK7 37.49+3.74 6.54+0.24 3.80+0.18
LK8 32.82+2.96 5.29+0.25 3.98+0.18
LK9 35.88+2.22 5.30+0.13 5.30+0.32
WSI1 39.69+8.08 5.92+0.21 4.15+0.26
WS2 40.98+5.75 6.16+0.27 4.12+0.25
WS3 41.22+0.68 6.05+0.17 4.41+0.14
WS4 43.77+2.81 6.41+0.19 3.95+0.20
WS5 41.00+4.86 6.27+0.22 4.15+0.41
WS6 43.00+1.23 6.08+0.21 4.12+0.13
WS7 42.00+2.12 6.12+0.10 4.13+0.29
WS8 11.28+1.22 4.36+0.32 2.42+0.17

T X a0 + iR 2%

Note: Data is mean =+ standard error.
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(1.25+0.20) ~ (6.54+0.24) cm, & AW 2 (2.2640.22) ~ (5.30£0.32) cm. [14704 1(BSL1) AYREAPAR S5
K (53.65+3.00) g, W4 1 9(LK9) AR L AR KA (5.3040.32) g,
22 IEMFTEAORLASIEAR AR 3 nlAL, R SR AYVE R (0.16+0.03) ~ (13.51£2.36) g, KL
(1.00+0.01) ~ (2.80+0.11) cm, EARIEHE (0.56+0.02) ~ (2.84+0.20) cm.,,

#3 AR FRASHER

Tab.3 Seed morphological indicators of Areca catechu L

R Code ¥ i i Seed weight/g K JF Length/cm ‘H#% Diameter/cm
BSL1 13.51+£2.36 2.67+0.08 2.67+0.37
BSL2 9.37+1.30 2.28+0.09 2.60+0.15
BSL3 8.26+1.98 2.33+0.15 2.54+0.31
BSL4 10.59+1.29 2.22+0.07 2.84+0.20
BSL5 9.62+1.83 2.26+0.15 2.68+0.27
BSL6 7.81£1.42 2.37+0.10 2.48+0.18
BSL7 9.73+2.99 2.39+0.14 2.67+0.41
BSL8 0.33+0.08 1.01£0.26 0.72+0.05
BSL9 6.56+0.86 2.43+0.17 2.21+0.11
BSL10 0.36+0.09 1.22+0.09 0.79+0.07
LK1 10.98+2.53 2.41+0.85 2.61+0.36
LK2 0.16+0.03 1.12+0.09 0.56+0.02
LK3 8.65+1.38 2.59+0.10 2.43+0.46
LK4 6.62+1.11 2.07+0.07 2.39+0.18
LK5 11.18+1.88 2.73+0.13 2.71+0.15
LK6 7.97+1.05 2.42+0.13 2.45+0.16
LK7 7.67£1.76 2.51+0.06 2.30+0.24
LKS8 7.59+0.84 2.04+0.09 2.52+0.12
LK9 11.01+0.37 2.51£0.02 2.71£0.12
WSI1 8.69+0.93 2.34+0.16 2.53+0.11
WS2 12.35+1.61 2.58+0.08 2.83+0.15
WS3 0.31+0.02 1.00+0.01 0.65+0.01
WS4 9.94+1.14 2.61+0.09 2.56+0.15
WS5 11.38+1.41 2.80+0.11 2.64+0.12
WS6 11.20+1.02 2.70+0.19 2.62+0.08
WS7 9.56+0.98 2.44+0.09 2.62+0.06
WS8 9.12+1.29 2.13+0.14 2.75+0.10

T B A I ME + prEiR 2 .

Note: Data is mean =+ standard error.
2.3 RRBVERFh TR E RN R E (& 1), 27 TR P R AR R T DPPH [ i 35 BR AE
TZEFAK, Hrh 5 3(WS3) 1547 S(WS5) HITE BR g J) ik, 434 239.53, 234.36 pmol-L™' Trolox
DW. HAMAEREFP A3 0 A S RREE T, A 4(WS4), B 6(WS6) F1E5 41 7(WS7) H H L5 kR
fie 13k 3| T 221.78, 224.58, 224.72 pmol-L™' Trolox DW.,
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K2 FRAP BiLJAES
Fig.2 FRAP total reduction capacity

27 FAEAEAE 5 ABTS H HHZIEBRAE S AH2ZE A K, Hirdr, 1A 18 (BSL)4 ik % 5 K 128.42 mmol- L™
Trolox DW, I8 11 1(LK1) H/NA 92.60 mmol- L™ Trolox DW (/& 3),
24 EWMMFHEEMERSEE MNE 4097 H, (AW (BSL) (R F AW S w4 B 25
(0.291% ~ 2.603%), F1411% 4(BSL4) FrF AV & i 2, i5%) 2.603%, 4114 6(BSL6) Fl A= Hyhe & &
B, R 0.291%, AR UL, HAW 1,2,3,6,7, 0 RIFFAEY & 22 2 A 2, A8 5(BSLS) Al
147 I8 10(BSL10) Ff 72 ¥y i & B AH T . 04 11 (LK) AR Fh 7 4= Wil & A W i 2% 5% (1.167% ~
0.292%), I& 1 (LK)2 F A= W08 & 5 22, 153 1.167%, W8 10 (LK) 1 Fl 4 Wm0, 4 0.292%, I
1 8(LKS) Fl 7 A= Wy il & #4570, h 0.310%, 8 11 3,4, 5,7, 9 Fh 1A Wil & B AP 4% 0T 0.400%. 147
(WS) BEHRAD 7 2E M0 & 84 B B 22 5 (0.287% ~ 0.770%), 247 4(WS4) F 1A= Wi & i %2, 5 5
0.770%, 261 6(WS6) A= ¥t & it e/, 4 0.289%, 47 2(WS2) Fl A7 8(WS8) F -5 Wi 25 A 42 30T
0.400%, HAR AP A i % 1t 2 (0] 25 AN B, # 2 0.300%
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Fig. 4 Content of arecoline in Areca catechu L seeds

MIEL S BT HL, AS[R] = Mk b R s 7 i A — 2 i 22 8E, a8 (LK), 14 1T 3(LK3) ANk [
2(LK2) ELA AN 55 e () A B 5 1, HoA B0 50 8.409%, 8.135% Al 7.591%., HiAth AR Ah -t HA
A v ) BT o e PR B R R U P A A A R T B 1 PR R RE R, BRI A B SRR AR
JI780, R, A4 9(LK9)., U4 1 3(LK3) FIld [ 2(LK2) Bt A RE 1 B R i
25 XM MR 6 N RIEEIR S 5 NPUAMH ST PRI TA IS T (3R 4) 0 3R 4 W],
RAHA SR ABTS F 3600 (A HA FHOCHE, AR ECH 0.389, HRSC it i+ i i HoA o 35 AH ¢
P, MSE R ECH 0.533, AL SRR K | FF BRI EA M. DPPH A 35k AE
715 FRAP Hif e S HA B M, M5 RB0A 0902, ABTS [ HiILiERAE 115 M & B HA T
FARICHE, KF] T 0.703, HEHPRD A Wi S DPPH [ i JEVE R AE ) HA 35 AH Gk, A E R
0.492, 5 SR & E A EAT A G .

2.6 BBESHT  WSEFEHIREE AT AL R bR BT SE AL R AR A A e S B A T R (K 6), 4

W, 27 ARERBREATT LAY R 6 2 R FH B (A (BSL) B 10 AARFESRIERER R h—2%, kA &
1 (WS) R 8 NAFIRIE L9 R S —25, Sk A (LK) 19 9 DAFRIEAERBR T 15,25
6 Soh, N —2 . G5V, SIRIEARLL, PR (BLRRES, S7 3 51, AR AT B 55 ) Xk

ift =y H R ARk
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Fig. 5 Content of total flavonoids in Areca catechu L seeds

®4 EMESSRENIEREMEX R

Tab. 4 Coefficient of correlation between morphological and antioxidant indicators of Areca catechu L.

5%

. DPPH ABTS ABTS Total Fruit
Indicator

flavonoids weight

S ORI CRSCEAR R R BE AT AR M TR

G710

Fruit Seed Seed Seed Alkaloid

diameter circumference weight diameter circumference

DPPH —-0.174
ABTS —0.195 0.703

FRAP 0.902"-0.174  0.256

SHETR

Total 0.497 0.703™ 0.389"

flavonoids

R

Fruit 0.000 0.256 —0.119 -0.251

weight

REHRZ

Fruit —0.105 0.389" 0.096 —0.387" 0.942™
diameter

RO K

Fruit 029 -0.119 0.111 0.19 0.432"
circumference

P

Seed 0.064 0.096 —0.02 —0.167 0.533"
weight

¥ HRA

Seed -0.002 0.111 0.327 —0.204 0.443"
diameter

G RN

Seed 0.109 -0.02 ABTS 0.009 0.485"
circumference

P

Alkaloid —0.492" 0.327 —0.174 —0.385" —0.001

0.585™

0.545™ 0.957"

0.676™ 0.929™  0.920"

—-0.336 -0.173 -0.176  —0.293

: *FoR P<0.05; **3£7R P<0.01; DPPHZE/RDPPH [ i 3L 15 BRAE J1 il %2 (; ABTSFR/RABTS H i 3L 15 BRAE 1l 2 14

FRAPZ /R B JRAE i R 1A

Note: *: P<0.05; **: P<0.01; DPPH indicates DPPH free radical scavenging capacity; ABTS indicates ABTS free radical
scavenging capacity; FRAP indicates a measurement of total reducing capacity.
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Fig. 6 Cluster analysis of antioxidant indicators of Areca catechu L in different habitats

BSL means Baishiling; LK means Lingkou; WS means Wushi.

SRR 5 P L B AR RS B
2.7 AREFHIEMERSEFHAE X 11 MERFEPRET F 0 A& 7), 251K, /i 3 DL
IR Y>1, NS 4 A F A TT UG, a2k & %47 Bl Gravel map

Ity B 28, AT 3 A1 AR AE G (35 4). f
W, Bt 3 AR, Ir 2 BT TR R N 78.229%, ERI
B 3 A T LTS ] 22 A A0 853 531
PEIRFEHR. =hy! \
2 S B S IR o7 B 9 H R = RN
ANBEATRI A, 40 0.5 EUUAE T it . 45 1 WA - | T~
SRS i . AR R, T R AR R R BT
K, AR R S 180 4 2 M A BLEALE 4145 Component number
PRI 4 DFEFR FIFERR IR 4, Eob, DPPH H H 3& B 7 ORIA] = AR AR AR i B A AR A AT e A A
TR AE /7. FRAP 34 JELRE 1 1 2 s & & ELAT 75 Fig. 7 Principal component analysis of the basic quality

indicators of Areca catechu L seeds collected from

kE%ﬁ, ABTS EI EE %?%Elz/%ﬁléjj %ﬂﬁﬁﬁﬁ}ﬂéﬁ-ﬁﬁ different habitats
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ZH, T LIS 2 TSI HIRRS DPPH [ fi 3GV AE J1 . FRAP K76 J5AE 11 24 3 A it b2 K,
i ABTS [ i1 3675 WA ) RO & B 20025 55 3 R SM 4% DPPH [ (LT I AE JJ A FRAP JE
FhE S, B I RA, S5 EMAVERTIEK (3% 5).

Fz5 AREFHIER 11 MERFHEEMBRETE

Tab. 5 Characteristic values and explanatory variables of 11 indicators of Areca catechu L from different habitats

izt WG RAE AT /%
Indicators Initial eigenvalue Percentage of variance Accumulation

DPPH 4211 38.281 38.281
ABTS 3.09 28.095 66.376
FRAP 1.304 11.853 78.229
ST Total flavonoids 0.886 8.058 86.287
H: B Alkaloid 0.684 6.218 92.505
FS B Fruit weight 0.426 3.87 96.376
FSIHAZ Fruit diameter 0.223 2.023 98.399
SRS Fruit circumference 0.063 0.573 98.972
Fp—F i i Seed weight 0.057 0.523 99.494
7 HA4% Seed diameter 0.035 0318 99.813
7 JA 1K Seed circumference 0.021 0.002 100

{E: DPPH#/RDPPH [ f1 HE5 B AE F7 1032 (H; ABTSZ/RABTS [ 1 HE bR A8 F7100 22 (; FRAP /R S 5 Ak 5 (.
Note: DPPH indicates DPPH free radical scavenging capacity; ABTS indicates ABTS free radical scavenging capacity;
FRAP indicates a measurement of total reducing capacity.

*6 ANEHIRSBRETNHF

Tab. 6 Ranking of quality evaluation of Areca catechu L fruit samples collected from different habitats in Hainan

SR Fruit sample D' D Ci HEFF Ranking
BSLI 0.653 0.089 0.121 25
BSL2 0.674 0.071 0.096 27
BSL3 0.673 0.081 0.107 26
BSL4 0.316 0.626 0.665 1
BSL5 0.571 0.145 0.202 18
BSL6 0.662 0.184 0.217 14
BSL7 0.664 0.093 0.122 24
BSLS8 0.506 0.217 0.300 8
BSL9 0.655 0.177 0.213 16
BSL10 0.564 0.155 0.216 15
LK1 0.640 0.203 0.241 13
LK2 0.409 0.323 0.441 2
LK3 0.624 0.154 0.199 19
LK4 0.618 0.158 0.204 17
LK5 0.627 0.132 0.174 20
LK6 0.538 0.231 0.300 7
LK7 0.636 0.125 0.164 21
LK8 0.657 0.114 0.148 23
LK9 0.620 0.112 0.153 22
WSI1 0.630 0.236 0.273 11
WS2 0.602 0.223 0.271 12
WS3 0.621 0.309 0.333 4
WS4 0.496 0.308 0.383 3
WS5 0.624 0.289 0.316 5
WS6 0.624 0.279 0.309 6
WS7 0.625 0.258 0.292 9

WS8 0.607 0.234 0.279 10
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AEXGT LA™ 1 55 7 (WS) RIRERBHTL AL RE T ik (35 6).
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7), HARE R NS A DU EALRE T ERHEAE 27 (WS) KRR AT (55 13, 17, 19, 20, 21, 22, 23), MBI
AU (BSL) MR ZE A PUAALBE I 22 8K . FETHUAAIR BRI RS M4l R W, A [R] 7= A A A 1
AR A —2, UL S RIE A LL, PR VR (RIS, ST A, R BRI 55 ) X B A R 76
B3 O B SR B K PR ok, E A TR 2 (B 52 T R ), 5 BB il = A 5% . MRSk S i
FW], ABTS [ HHFEIH AR 1 5 550 BAR B AH G (0.389), HESL Ay HARMR T T RS2 A FRBE, X 10 Ik
MR S AR AR BE 1T S5 P AIL RE BT — B I R, B R MO0 T 2 B 8 K, e MR A e AL 1 T g
Bl K5 . AE RS, A 2 9 ABTS [ JET5 BRAE S REERER A4 AH ] 1 2 505 M b B
A —E0rE, ULAAERRAR & = ABTS H HSETE RS B — 3tk UL, 738 T &AM = i (14 s i 7T
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A Comparison of Main Active Components and Antioxidant Activity
of Areca catechu L Fruits with Different Shapes from

Different Habitats in Hainan

CHEN Mingyang, ZHUO Xiaolei, DAI Jiani, YU Jing, QI Huasha, WU Yougen
(College of Horticulture, Hainan University, Haikou, Hainan 570228, China)

Abstract: Total alkaloids and total flavonoids content of the skin and seeds of the mature fruit of Areca catechu
L. were determined by using colorimetric method to systematically study the main active ingredients and
antioxidant activities of 4. catechu L. fruit with different fruit shapes collected from different habitats in
Hainan. The antioxidant capacity of the skin and seeds of the fruit was determined by using DPPH, ABTS and
FRAP assays. SPSS software was used for principal component analysis and cluster analysis, and TOPSIS
method was used for evaluation. The results showed that the morphological indicators and antioxidant capacity
of mature 4. catechu L. fruit from different habitats in Hainan were significantly different. The comprehensive
ranking of TOPSIS showed that the fruit sample Baishiling 4 of A. catechu L. had the highest antioxidant

capacity and that the fruit in full shape had a higher ABTS free radical scavenging capacity.
Keywords: Areca catechu L.; antioxidant capacity; correlation analysis; cluster analysis
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