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Abstract: In order to investigate the edible quality of different provenances of areca nuts, this study was carried out to
determine the contents of cellulose, hemicellulose, lignin, protopectin and arecoline, and to analyze the textural struc-
ture of hardness, chewiness, viscosity, springiness and cohesion of areca nut from different varieties planted in Hainan.
The results showed that there were significant differences between different provenances of areca nuts in terms of fruit
shape, hemicellulose, chewiness, viscosity, cohesion and arecoline content. HN-TY showed good quality characteristics
of soft fiber and high viscosity. HN-YG had the least hardness and high elasticity. HN-TY and HN-CG had high are-
coline contents of 5910.61 and 7121.70 ng/g, respectively. In addition, among all the traits, arecoline content varied most
frequently among betel nuts of different varieties and the coefficients of variation were large. Protopectin content was the
most unstable, with the coefficients of variation ranging from 27.78% to 74.88%. The coefficients of variation for each trait
of the TW were generally large, resulting in a rich genetic diversity. The present study would provide information on the
important quality of different provenances of areca nuts available in Hainan province, while the determination of the coef-
ficients of variation of thirteen trait indexes of areca nuts in six groups provide a basis for parental selection in areca nut
improvement.
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Fig. 1 Appearance of areca nuts from different provenances
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Tab. 1 Dimensions of areca nuts from
different provenances
FhR e TN KL
Provenances Length/mm Width/mm Length/Width
HN-TY 49.10+£3.72° 30.86+2.50° 1.60£0.16°
HN-YG 46.55+1.33° 35.45+3.18° 1.32+0.09°
HN-CG 52.69+5.80° 29.20+2.22°¢ 1.81+0.23%
™ 47.50+4.44° 25.82+2.60¢ 1.85+0.18°
TG 41.53+1.94° 34.36+1.26° 1.21£0.07°
YN 50.04£7.11°°  29.45+3.17* 1.70£0.20"

H: FIZVEAE AR /NG TR AL B 22 5 1 3 (P<0.05) .
Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05).

2.2 AEIFIFEEREAILE R R 5 53

et o Y e o AR 5 NI CEA B S NIt
RMF IR Y A . £ 2 25 52 Wi SR S 45 4 A
LYEbE, RICHMEEE IR . 3 2 A1, TG 4F
e, M 353.02 mg/g; YN 4 EEEH

A, b 223.88 mg/g, PEFYER AT LIS IR LAY
PR, A SRS OR R , [R] st SR S A% 111k
U H R . HN-YG %R SRR, N
74.82 mg/g; TW P4 R & i di, o4 37.04 mg/g.
ARSI A, A Fh ISR R A R
HENAK, 7 65.19~78.73 mg/g Zib), Hr, TW
AKFEZEFRERR, HN-YG KRESERMIK, R
2 5 Wi SR S92 A R A R e B L TR LA K
PR, RSSO, MR LN EZITER, fE6d
R, HN-YG RIS afmm, o~ 21.53 me/g,
YN JFAR I F ik, M 13.50 mg/g (R 2 ).

LA FIRAMHT, HN-TY ZF4E ROk PR =, 2
ARG RMATTER TR, PA4ER &R
W Er . TW Ml YN G4 5 8%, HARE
S, [N, o o 2 B R R A I
BB T . RRCRE , 1R MR A L 508
A | AR T 2 [ AR A A 11 RO 4
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Tab. 2  Fibroid, hemicellulose, lignin and protopectin content in areca nuts

o g FYE e Lf YR NS J R

Provenances Cellulose/(mg-g ") Hemicellulose/(mg-g ") Lignin/(mg-g™") Protopectin/(mg-g ")
HN-TY 334.62+102.95 64.63+15.60° 67.20+15.15% 19.74+5.91°
HN-YG 259.02+66.51* 74.82+19.82° 65.19+13.42% 21.53+5.98"
HN-CG 285.14+114.62" 58.89+16.79* 66.00+11.82° 19.06+5.69*
W 256.62+58.55™ 37.04+5.36° 78.73+14.96° 16.50+6.36™
TG 353.02+125.72" 50.68+9.55" 65.87+11.64" 18.39+13.77%
YN 223.88+40.64° 37.89+1.87° 76.59+7.72% 13.50+5.10°

T FSVEHE R AR NG PR BRI 25 2 2% (P<0.05) .

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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248.64~279.07 N; MUHIEVE 5 W Bt brok &
FEAC ) 2% S %, HN-TY PHIEPER S . B PE
B, 4Rk 537.29 mI. 166.53 N, TW RHIE

P i BEEE M f /N, 430 361.62 mJ ., 113.45
No MR PRE , 4IRS TE TW stk i/,
4 3.10 mm; HN-YG #itEf K, A 3.53 mm;
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Tab. 3 Textural characterization of areca nuts

Tt YAt T MFL g1 Jie Rl i N
Provenances Hardness/N Chewiness/mJ Viscosity/N Springiness/mm Cohesion
HN-TY 279.07+37.90° 537.29+104.60° 166.53+24.65" 3.20+0.22° 0.60+0.03*
HN-YG 248.64+32.79° 494.79+110.41% 137.47+19.35" 3.53£0.25" 0.56+0.06™
HN-CG 258.07+37.79* 463.04+70.90° 143.72+21.53° 3.24£0.51% 0.560.08
™ 261.18+61.55 361.62+160.60° 113.45+35.38° 3.10£0.95% 0.43+0.09¢
TG 272.45+21.97° 497.00+93.83 142.70+£26.66" 3.45+£0.21% 0.52+0.07"
YN 269.70+53.92° 497.32+82.43% 145.18+30.47* 3.49+0.64™ 0.54+0.04°

T WS A /NG S R m A B 22 52 2% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Fig.2 The arecoline content in areca nuts from
different provenances

2.5 AEF RS R @R T F5HE
M 4 LR, AN FIEAE AR 0 13 A

PRFE N R RE B AR S o ZEANIER Oy T, A

MR K BEAE 36.48~60.46 mm 28], 2R ZRECH

10.84%; TiEEAE 22.55~40.66 mm Z [f], 7255 2%k
H12.05%; KTEHAE 1.16~2.28 6], 255 2%
4 16.06%, FEREMBR ST, FHERSE
TE 136.92~528.75 mg/g 0], 25 RECH 35.59%:;

HAYER S EAE 31.11~98.90 mg/g Z ], R R
O 33.42%; AR S B AE 33.12~ 94.06 mg/g 2
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Tab. 4 Characterization of variation in quality traits of areca nut fruits of different provenances

e EEME o AR SR g . , b R ARM
D BRME &/MA Coefficient FHE BRME  f/IME Coefficient
Index Mean Max. Min. Stal}dgrd of varia- Prove- Mean value  Max. Min. Stapdz}rd of varia-
value deviation tion/% nances deviation tion/%

i /mm 49.14 6046 3648 533 10.84  HN-TY 49.10 60.46 44.29 3.72 7.57
HN-YG 46.55 48.23 44.19 1.33 2.86

HN-CG 52.69 59.59 36.48 5.80 11.01

™ 47.50 54.20 39.40 4.44 9.36

TG 41.53 44.03 39.91 1.94 4.67

YN 50.04 57.43 39.51 7.11 14.22

FE ¥ /mm 3037 40.66 2255  3.66 12.05  HN-TY 30.86 35.99 26.30 2.50 8.11
HN-YG 35.45 40.66 32.00 3.18 8.98

HN-CG 29.20 32.83 26.11 222 7.61

™ 25.82 30.90 22.55 2.60 10.09

TG 3436 36.21 33.53 1.26 3.66

YN 29.45 3238 24.44 3.17 10.75

K55 1 1.64 2.28 1.16 0.26 16.06  HN-TY 1.60 1.92 1.37 0.16 9.74
HN-YG 1.32 1.46 1.19 0.09 7.01

HN-CG 1.81 2.28 1.16 0.23 12.89

™ 1.85 2.07 1.50 0.18 9.72

TG 121 1.31 1.16 0.07 5.76

YN 1.70 1.92 1.44 0.20 11.93

Y 29236  528.75 136.92 104.05 3559  HN-TY  334.62 528.75  176.78  102.95 30.77
/(mg-g ") HN-YG  259.02 349.25  184.21 66.51 25.68
HN-CG  285.14 52822 13692 114.62 40.20

™ 256.62 376.69  152.60 58.55 22.82

TG 353.02 46827  162.84 12572 35.61

YN 223.88 279.76  172.00 40.64 18.15

oo 57.01 98.90 31.11  19.05 3342  HN-TY 64.63 95.47 46.75 15.60 24.14
/(mg-g™) HN-YG 7482 98.90 47.86 19.82 26.49
HN-CG 58.89 95.81 45.20 16.79 28.51

™ 37.04 46.38 31.11 5.36 14.47

TG 50.68 66.41 40.99 9.55 18.84

YN 37.89 40.54 35.47 1.87 4.94

PN 69.03 9406 33.12  14.26 20.65  HN-TY 67.20 93.48 40.04 15.15 22.54
/(mg-g™") HN-YG  65.19 76.59 33.12 13.42 20.59
HN-CG 66.00 86.63 40.04 11.82 17.91

™ 78.73 94.06 49.80 14.96 19.00

TG 65.87 84.16 52.05 11.64 17.67

YN 76.59 88.09 64.06 7.72 10.08

EEN 18.62 4221 977 7.07 37.96  HN-TY 19.74 28.99 11.54 5.91 29.94
f(mg-g™) HN-YG 21.53 30.76 11.68 5.98 27.78
HN-CG 19.06 30.35 10.04 5.69 29.85

™ 16.50 29.53 10.18 6.36 38.55

TG 18.39 4221 9.77 13.77 74.88

YN 13.50 22.72 9.77 5.10 37.78
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Tab. 4 Characterization of variation in quality traits of areca nut fruits of different provenances (continued)

bR T/Iifa{f wARME H/ME ?ﬁgﬁf}: Coefficient Pii}i- - HMH wARME  H/ME g}ﬁﬁf Coefficient
Index value Max. Min. 4 ation Otfigs/roi/il_ nances  Viean value - Max. Min. deviation Otfigs/roi/il_
i B /N 266.16 371.70 152.40 43.98 16.53 HN-TY 279.07 363.20 204.10 37.90 13.58
HN-YG 248.64 293.30 198.60 32.79 13.19
HN-CG 258.07 326.90 184.40 37.79 14.64
™ 261.18 348.70  152.40 61.55 23.57
TG 272.45 309.90 254.40 21.97 8.06
YN 269.70 371.70  216.40 53.92 19.99
RELAE4 /m] 482.43 769.27 134.24 119.26 24.72 HN-TY 537.29 769.27 371.27 104.60 19.47
HN-YG 494.79 71571 380.27 110.41 22.31
HN-CG 463.04 586.66  345.50 70.90 15.31
™ 361.62 591.37 134.24 160.6 44.41
TG 497.00 660.91 364.98 93.83 18.88
YN 497.32 660.91 400.77 82.43 16.57
/N 146.26 220.20 65.8 31.12 21.28 HN-TY 166.53 220.20 125.50 24.65 14.80
HN-YG 137.47 170.60  110.30 19.35 14.08
HN-CG 143.72 180.00 108.50 21.53 14.98
™ 113.45 175.50 65.80 35.38 31.19
TG 142.70 184.60 113.90 26.66 18.68
YN 145.18 199.50  102.30 30.47 20.99
L4 /mm 3.28 4.89 2.02 0.53 16.11 HN-TY 3.20 3.60 2.80 0.22 6.88
HN-YG 3.53 4.04 3.24 0.25 7.08
HN-CG 3.24 4.56 2.66 0.51 15.74
™ 3.10 4.36 2.02 0.95 30.65
TG 3.45 3.72 3.15 0.21 6.09
YN 3.49 4.89 3.03 0.64 18.34
N B 0.55 0.67 0.32 0.08 15.04 HN-TY 0.60 0.65 0.52 0.03 5.00
HN-YG 0.56 0.65 0.47 0.06 10.71
HN-CG 0.56 0.67 0.37 0.08 14.29
™ 0.43 0.64 0.32 0.09 20.93
TG 0.52 0.59 0.43 0.07 13.46
YN 0.54 0.60 0.47 0.04 7.41
FERP O, 5163.47 12173.5 1059.3 2499.78 48.41 HN-TY 5910.61 11288.00 2709.48 2199.37 37.21
Mngg™ HN-YG  3990.68  6292.75 2203.13  1291.34 32.36
HN-CG 7121.70  12173.5 3942.10 242891 34.11
™ 3232.40  4283.21 1299.89 914.29 28.29
TG 4058.00 6996.39 1948.98  2142.42 52.79
YN 2596.23 5903.56 1059.30 1447.57 55.76

3 i

ASBIEFE HH RS SR 4R B ARSI SR AL 25 AR IR 23
4, oy g itE g AR R 2R | g AR AN 5 2R |
FAMEIR I B OR, | B AR AR . MR R .
IEHEMRR 6 4l 6 MR AEIE S RRE b 22 5 1]

W, TR R T8 e R 1 s

ISR
W

M) o0 T S AR ARR T A A B, T TE B 4 A T LA
1.03~1.56, 5 9¢ 7 LA Vi F 4 0.32~0.49 HAE AR
i RN T 5 AR R e . TEARRIGENY 6 4tk
SR i R R AR IR SR L 2 A SR DA R o ]
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