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Abstract: In order to study the fruit quality characteristics of different varieties of Phyllanthus emblica L., a total of
8 varieties of Phyllanthus emblica L. from Guangdong and Guangxi provinces were selected as the research objects, and 31
indexes such as their appearance characteristics, active substances and nutritional components were determined. The varieties
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with good nutritional quality and processing characteristics were selected by the principal component analysis. The results
showed that the fruit weight, and the contents of total sugars, total acids, total flavonoids, total phenols, ascorbic acid, organic
acid and monomer phenol in different varieties of Phyllanthus emblica L. fruit different significantly, but their juice yield and
edible rate showed little difference. The six factors with characteristic values higher than 1 were extracted by the principal
component analysis, and the cumulative contribution rate reached 96.95%. The factors affecting the first principal component
were total acids, total phenols, malic acid and lactic acid; The factor affecting the second principal component were single
fruit weight, longitudinal diameter, transverse diameter and pulp weight; The factor affecting the third principal component
were tartaric acid, citric acid, and claritin acid. The cumulative contribution rate of the first three principal components was
75.84%. Taking the 6 factors into consideration, “Zhi Sheng Miao” and “Ping Dan 1” varieties were suitable for the extraction
of active substances, “Ling Shan 4”, “Bing Tian” and “Bo Li” varieties were suitable for processing into juice. The results
of this study provided a reference for the selection of varieties suitable for fruit juice processing and extraction of active
substances.
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Table 2 Fruit shape characteristics and quality characteristics of 8 varieties of Phyllanthus emblica L.

S AP $RRE/lg  YE/mm #R/mm  REAEHK% RAREE  TRE% & & /%
75 9.99£0.88" 21.12+0.81° 26.08+1.05° 81.01+3.10 8.73+0.81" 90.39+0.83* 61.91+1.11"
I 1141 £1.12° 2276 £1.10° 27.57+0.99° 82.58+3.44' 10.15+1.10° 88.91+0.43" 5926+ 1.25°
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Table 3 Contents of ascorbic acid and organic acid in the fruits of 8 varieties of Phyllanthus emblica L.

B} 4% /(mg/100 g)
i P i B ERE® P e %D
A 35.80+4.51° 16.770.75° 6425+2.88" 514.28+12.38"  666.74+2491°  52.96+2.70° 3.94+0.13"
Ei ¢ 21.71%0.17° 13.98+1.13° 68.14+4.50" 691.83+22.71°  904.10 £28.79" 9597 +8.64"  3.11 £0.25°
FRA 28.11£2.09° 17.31 £0.39" 56.64 =545 552,13 +21.36°  604.47+62.08°  63.35+7.47° 4.01+0.06"
CES 1741 £0.67° 17.40+028" 52.65+1.07° 380.80+13.79°  657.91+4541°  79.71+237™  4.80+0.24"
FIF 15 7278 +3.82° 13.10 £0.46° 60.37+4.17% 955.19+25.10° 1183.63+43.01° 68.74 +10.45 129 +0.06'
Kb 4496 +5.09° 16.76+1.52° 5629 +4.75° 780.32+2237° 94516+ 19.69°  54.41£551°  4.44+0.42°
Zh45  6143+3.71° 11.72+0.89° 3563 +4.54° 714.94+25.87° 1094.48+37.79° 89.09+7.31°  1.49*0.30
A 30.74 £ 1.66% 20.71 £0.67° 56.21 £1.91°° 1092.03 +24.90" 1325.55+47.20° 90.97+0.51° 1.27+0.16
¥ 1E 39.12 15.97 56.27 710.19 922.76 74.40 3.04
T/ B % 49.66 18.00 17.26 32.93 28.89 22.70 48.75
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DPPH H HEERERRBEE AR EE R, “HAEH”
Xf ABTS' H HHEE R FRAE J ek, B3 T HAh
Bl (P<0.05), $L 1Cs, M 0.47 mg/mL, H e “F
FH157 F1 “Rali 457, “PEH” 1) ABTS' H i
THBRRE IR, AT 8 AN AR T R L MBTEA
RIS HEMEERRR, KR HTREMIEA
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Table 4 Types and contents of monomer phenols in the fruits of 8 varieties of Phyllanthus emblica L.

o PARENF (ng/g)
i=1=4
HETFER LR RBR MEEF TF G GAE g E
R 113.26 £4.47° 5916327  73.92+425 5238529 2898+ 1.72"  25.02+0.76"
3% 332.74 £ 1274 47.77£237°  134.66+1.44° 113.90£7.68° 14591 £4.79°  9.49+(0.32°
i) 4 25220+9.29°  48.99+4.79"°  84.18+7.36°  87.47+3.44°  12037+7.41°  14.41 £0.66°
SEA 116.80 £8.44"  48.84+3.50° 90.35+4.59*  86.28 +2.30" 49.93+579"  12.66 £0.57°
P15 123.88 £18.32° 4998 £5.56°  9528+4.72°  109.91£6.49° 143.51 £8.30™  15.40 £ 0.50°
K 321.94+19.24°  51.18+5.93"  66.93+6.02° 5620+4.22° 10839+11.42° 15.30£0.86°
Fh45 209.06 £2.32° 5578 £2.12" 12094 £3.12° 95.67+3.52°  132.30+8.35¢ 883 £0.27
HAWY 201.89 £8.83°  59.66£5.26" 267.44+221° 24588+297° 176.16t4.36" 17.61 £0.48"
FHME 208.97 52.67 116.71 105.96 113.19 14.84
T F RIS % 42.38 9.14 55.70 57.34 44.16 34.31
a 16 b 30
&) 2.5
E 12 £
ED 1.0 £ 2.0
~ 08 3 15
) Q
Clg 0.6 T 1.0
T 04 &
& 02 2 05
0.0 0.0
' OE o2 #Woomp ”E P E A S R L% =
O ® & O % 3 ﬁ B & & @ % 3 ﬁ
Ly Ly

B 58 MR HEFREX DPPH (a) #1 ABTS (b ) BHEMERE
Fig.5 DPPH (a) and ABTS" (b) free radical scavenging ability of 8 varieties of Phyllanthus emblica L.

x5 8T mMARH FRIEMEIERER S ATHFHEER 77 E M E

Table 5 Characteristic values and variance contribution rates of principal component analysis of fruit quality indexes of 8

varieties of Phyllanthus emblica L.

PN K AEAE RIRBAT - 75 Ao

A FETRE% BRI ETRES%  FEE FETRE% ERFTETREY%
PC1 14.12 45.55 45.55 14.12 45.55 45.55
PC2 6.30 20.32 65.87 6.30 20.32 65.87
PC3 3.09 9.97 75.84 3.09 9.97 75.84
PC4 2.71 8.75 84.59 2.71 8.75 84.59
PC5 2.13 6.86 91.45 2.13 6.86 91.45
PC6 1.71 5.51 96.95 1.71 5.51 96.95
PC7 0.95 3.05 100.00

2.9 AR &MRETRLE RS RIS
F 5 AWM

R du it F R 5 o R 4847 R R I
K H SPSS 22.0 X 47 #E 4k Ab R 5 1 B0H 3E 4T 3
BRAY T, ERILER 5. RIEFHEE AT 1.00 B
75 ZETTERER KT 80% (1 J5U I Aff 5 =6 o B30
MR SR, TR 1. 20 30 4. 5. 6 MIHFIEMY

29.1

BIRF 1, FERr 6 MFRIEE N 1.71, KB %
TTHRZE N 96.95%. L, EELET 6 /T 1E A

] PR SRS R 2R A PR FE A
F 6 AR AR AR H T RS R AR AR I 3 A
BT AR R, B R B PR U % 2 o 0 R A
BRI MFERE. HE6 A, PClIELER. K.
SRR AR L EAT EIER R, HAUE RE 505
N 0.92. 0916, 0.923. 0.949, FHEAL TRREE. I
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PEVIRAE DURR 5 1H A5 2 PC2 fER &, 2.
At RABE BB EECOR, HARUE R
4 0.733. 0.860. 0.715. 0.777, FEME 7 R4
TERHMEAA HLRREE 7 1 15 & PC3 FENATR . F7%
P AT By i b R I ROR,  HAE R0
N 0.535. 0.524. 0.549, FEME THVLER. By

AP E TS . PCATESHRTR . M &R
EREAE S BOR. PCS AR SRR HEHE
EREAES R R, PCOTER BE, WE TR, Hi
RS LB BN, R ER M a5 R, T
6 N ERIT R A S T AH TR SR S b
M5 .

& 6 8P mMRHFREMEIEIRAER S BT ER

Table 6 Principal component loading matrix of fruit quality indexes of 8 varieties of Phyllanthus emblica L.

o A AT PC1 PC2 PC3 PC4 PC5 PC6
$RAE -0.571 0.733 0.274 -0.013 0.13 -0.21
PIeE -0.479 0.86 0.13 -0.038 0.022 -0.112
G g -0.636 0.715 0.166 -0.051 0.094 -0.214
EXEE 4 0.863 -0.193 -0.093 0.117 -0.234 0.373
RARZE -0.533 0.777 0.292 0.012 0.113 -0.111
TRE -0.274 0.711 0.09 0.321 -0.056 0.525
d ot & -0.473 0.724 -0.446 0.124 -0.13 0.082
pH {& -0.781 -0.502 0.023 -0.297 -0.06 0.089
TSS 0.803 0.075 -0.335 -0.241 0.272 0.249
B -0.84 -0.255 0.001 -0.236 0.299 0.186
BB 0.92 0.323 0.05 0.174 -0.123 0
BBy 0.916 0.023 0.121 -0.04 0.209 -0.157
5S40 0.855 0.4 -0.272 -0.022 0.151 -0.101
IR B 0.443 0.584 -0.589 0.278 0.04 0.121
F R 0.087 -0.927 0.256 0.221 -0.094 -0.048
B T B -0.279 -0.089 0.535 0.334 -0.47 -0.184
FRE 0.923 0.101 0.118 0.231 -0.212 0.11
B 0.949 0.259 0.067 0.122 -0.058 -0.049
AT B 0.454 0.212 0.524 -0.57 0.277 -0.213
g LER -0.834 -0.384 -0.083 -0.084 -0.332 -0.041
AT 0.037 0.116 0.346 -0.375 -0.592 0.585
SRR 0.321 -0.132 0.148 0.684 0.482 0.146
FTEHT 0.754 -0.26 0.549 -0.023 0.217 -0.046
WTF R 0.806 -0.311 0.455 -0.063 0.173 -0.1
BB 0.82 0.143 0.24 -0.312 -0.153 0.297
AR FE -0.174 -0.369 0.02 0.898 0.07 -0.034
R -0.81 0.054 0.417 0.328 0.116 0.215
A -0.707 0.139 0.412 -0.01 0.252 0.489
RAE -0.286 -0.382 -0.214 -0.192 0.717 0.384
DPPH -0.6 -0.471 -0.583 -0.136 -0.114 -0.143
ABTS -0.947 -0.183 0.181 0.15 0.077 0.004
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Table 7 Principal component analysis and comprehensive evaluation index of 8 varieties of Phyllanthus emblica L.

T e IS TGS
PC1 PC2 PC3 PC4 PC5 PCoé
A —2.177 0.039 0.064 0.282 0.074 -0.001 -1.720 7
WA -0.717 0.549 0.329 -0.120 -0.071 -0.006 -0.037 4
FRA -1.080 -0.550 -0.059 -0.118 0.031 0.105 -1.670 6
SEN -1.335 -0.436 -0.085 -0.139 0.027 -0.129 —-2.097 8
FH15 1.497 0.464 -0.171 0.061 -0.031 -0.061 1.759 2
K dh -0.072 -0.080 -0.138 0.056 -0.196 0.045 -0.385 5
Ko 45 0.821 0.641 -0.116 -0.085 0.132 0.052 1.446 3
A 3.063 -0.627 0.176 0.064 0.034 -0.005 2.704 1
292 AR &SAPRH TR E &0 5T IR R LB, BRIEPRIBOR, AT, & 5 N

W B AFFAE ) B PR AL B RN & F BT
1345, I PCI~PC6 [1) 77 % DTk R AE ABEL, 4
MIFE ARy, SR WNE T PR, PCLAASE S
e “EHAW” M “FM 157, RPBR. B,
SRR FLER A 2 TR AV W S 3 E AR AR,
HWEFRMER S, &M TEERS R, PC2
VB R 457 BT M “SFERE 1S,
RUIRIRFTE. e, B, RABTEX
AR, I TR, &S TR T PC3
PO E R R “BEE” M CEHAN”, REEAR.
PR ] B 5 0 L I R I K s PC4.
PC5.PC6 W-orfmi ol “HEt ™ Rl 4 578
B g mhr, “HEAEW” Parkm, R\HLGE
s ST T A

3 #ip

9T R E SRR I TR R0
HF AR, ASCOAF MK 8 AR RO A H T
GRS, AP LB R AR 1 T RSE A A
FUACHR . BRALS . ATHUBRALIG. MR AL AT
SRR 7 5. BALAS 8 /A A HT 0 31
STURARAEAT G A AP HE A, A R B
SRR CTAE 1S R4S SR ok
BRI R AR SRR R TR,
eV 3R S A H T R SR AE 2 T R
T E, P BT A R4S R
Bk, . B SRR T S
AT AR R, TR R, SE ST
RURTE. CEETT R TS 1S R
BRI AT USRI o B, B R
G TR IR R B R
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