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Quality Evaluation of Eight Ginseng Fruit Varieties (Lines)
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Abstract: The fruit quality of different varieties (lines) of cultivated ginseng fruit in Shilin county was tested and eval-
uated to provide guidance for the development of ginseng fruit industry. Seven fruit quality indexes of soluble sugar,
soluble protein, soluble solid, mineral elements, vitamin C, cellulose and amino acid were determined by using eight
main ginseng fruit varieties (lines) of Dayuangguo, Yuangguo No. 1, Yuangguo No. 2, Yuangguo No. 3, Shiyou No. 1,
Shiyou No. 2, Shiyou No. 3 and Ruiyu cultivated in the field of Shilin county. By multiple comparison of quality in-
dexes of Panax ginseng fruit, it was found that the content of soluble sugar in Yuanguo No. 2 was the highest, while that
in Dayuanguo and Yuanguo No. 3 was the lowest; The soluble protein content of Shiyou No. 2 was the highest, and that
of Shiyou No. 1 and Ruiyu was the lowest; The content of soluble solids of Yuanguo No. 2 was the highest, while that of
big round fruit was the lowest; Shiyou No. 3 has the highest content of vitamin C and Yuanguo No. 3 has the lowest
content; The crude fiber content of Yuanguo No. 2 was the highest, and that of Shiyou No. 1 was the lowest; The content
of trace elements in Yuanguo No. 2 was the highest, while that in Yuanguo No. 3 was the lowest; The amino acid content
of big round fruit was the highest, and that of Shiyou No. 2 was the lowest. There were significant correlations between
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the quality indicators of different varieties (lines), among which soluble sugar and soluble solids were significantly
correlated with each other (P<0.05). The principal component analysis of 6 quality indicators was carried out, and the
cumulative contribution of the first three principal components reached 83.955%, which could reflect most of the in-
formation of the original quality index. The resulting comprehensive evaluation system was established to evaluate eight
different varieties (lines) of ginseng fruit. In conclusion, the above eight ginseng fruit varieties (lines) all contain rich

nutritional components, among which Yuanguo No. 2 has the best comprehensive quality, and can be selected as the

parent material for the main variety or new germplasm creation.
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Tab. 1 Analysis of soluble sugars, soluble proteins, soluble solids, vitamin C and crude fibre of
eight ginseng fruits (lines)
b i IR e AR AT DR ) 4iA:% C FHLAT 4t
Cultivar Soluble sugar/(mg-kg™')  Soluble protein/(mg-kg')  Soluble solids/% Vitamin C/(mg-kg™")  Crude fibre/%
N 31 000.00+£3000.00° 4200.00+£556.78" 8.10+0.46¢ 610.00+£30.41° 0.40+0.04°
B3R 15 81 900.00:1200.00* 5200.00+888.82% 9.96+0.58" 510.00+30.79¢ 0.21£0.01¢
B 2 5 85 900.00+3386.74° 4500.00+264.58" 11.68+0.81° 391.00£18.73° 0.64+0.04"
B3R 3 = 31 000.00+264.58° 5700.00+£793.73" 8.40+0.66 379.00+51.00° 0.40+0.02°
a1 34 000.00£360.56" 3500.00+£360.56° 9.70£0.56* 689.00+26.06" 0.40+0.02°
a2 34 000.00+871.78™ 5800.00+£624.50° 9.00:£0.59" 539.00+32.70° 0.200.03¢
A3 5 36 000.00+2451.53% 4200.00+800.00° 10.50+1.35% 752.00+£38.22° 0.30+0.01°
B & 40 000.00+2475.88° 3500.00+264.58° 8.70x1.60 516.00+33.65¢ 0.30+0.02°

T WS A /NG 5 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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Tab. 2 Mineral element content analysis of eight ginseng fruits (lines) mg/kg
A Cultivar P Zn Mn Mg Ca Cu Na K Se Fe B Total
PNEES 64.8 2.00 0.300 59.9 81.8 0.444  4.130 1430 0.006 6.25 1649.630
FEHE 15 207.0 2.00 0.300 71.0 54.9 0.658 3.000 1480 0.006 3.00 1821.864
B 2 5 177.0 2.00 0.302 79.5 100.0 0.642 3.000 1680 0.006 3.00 2045.450
B 35 40.8 2.00 0.359 78.5 72.3 0.762 3.950 1040 0.006 3.00 1241.677
aft 1% 121.0 2.00 0.300 62.9 29.3 0.666 3.000 1520 0.006 3.00 1742.172
aft 2% 78.3 3.87 0.300 46.2 68.8 38.800  3.520 1300 0.006 3.00 1542.796
A3 5 114.0 4.90 0.300 52.4 38.5 32.200  3.000 1310 0.006 3.00 1558.306
Fifi £ 87.0 2.00 0.300 50.6 60.3 0.680 3.000 1330 0.006 3.00 1536.886
FEHE 111.238 2.596 0.308 62.625 63.238 9.357 3.325 1386.25 0.006 3.406 1642.348
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Tab. 3  Analysis of amino acid content of eight ginseng fruits (lines) mg/kg
BR ORAE WE 4B aE HE R AR TR T ma mm B o oam mE ME um
Cultivar X Asp R Thr /& Ser 2 Glu /& Gly iz Ala /& Val l&it %Eﬁ 2 Leu M2 Tyr ?};ﬂf 2 Lys 2 His ik Arg 2 Pro Total
NGBS 1100 160 190 670 190 160 160 52 150 260 170 150 250 110 160 210 4142
BA 145 1480 100 130 480 160 130 150 40 110 190 90 110 180 130 120 180 3780
BR 245 1390 110 110 460 170 120 140 40 130 230 110 120 170 135 130 210 3775
B35 1400 120 150 440 160 140 130 44 120 210 130 130 200 92 140 250 3856
fAth1%5 750 110 120 470 140 120 110 57 110 170 100 100 170 74 110 130 2841
fAth2% 500 89 140 340 130 120 110 45 100 170 110 110 160 69 110 100 2403
At 3% 1000 120 150 500 130 130 110 57 100 170 100 120 160 78 130 130 3185
Ffi k. 490 110 170 420 150 130 110 57 110 200 100 120 180 77 130 130 2684
A 1014 115 145 473 154 131 128 49 116 200 114 120 184 96 129 168 3333
x4 ARG (R) ASRBREREXES
Tab. 4 Correlation analysis of different varieties of ginseng fruits (lines)
ERN VAR CIRGc 48| A PEREDE Y &K C HH 2T 2 IR
Character Soluble sugar Soluble protein Soluble solids Vitamin C Crude fibre Amino acid
DR 1.000
AR A 0.113 1.000
A 0.717 -0.122 1.000
dir % C —0.444 -0.515 0.001 1.000
HLEF 4 0.308 -0.265 0.439 -0.354 1.000
B 0.348 0.166 0.037 -0.331 0.455 1.000
TE: R BEME (P<0.05) .
Note: " indicates significant correlation (P<0.05).
fAT A R DB LA G55 728 1 S I JEK it BT IR 1) 2R ®5 ASRERIERERD
HOPIOFE L. J S AT, SIASIEGTAT 1y TS Principl componentamalyshs seuls of uaity
B, PR3 ARG, 8 TRy TR Yy ——
40.403%, 5 FWATTIRE R 26.27%, 5 — Item PC1 PC2 PC3
FRAITTECR N 17.282%, BIFSTMARAR s 2.424 1576 1.037
83.955%, Al LIS 8 AR FH ( R ) AS RN TR/ % 40.403 26.27 17.282
KER i BURAAE o SRR % 40.403 66.673 83.955
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Tab. 6 Eigenvector and load values of quality characters of ginseng fruit
FHsr 1 F s 2 FHsr 3
Motk PC1 PC2 PC3
Character FEAE ) LSRRI FEAE ) LSRRI FEAE ) LSRRI
Eigenvector Load values Eigenvector Load values Eigenvector Load values
Al RS 0.538 0.838 0.088 0.111 0.403 0.410
AT PR 0.148 0.186 -0.837 -0.852 0.328 0.334
Al [T ) 0.625 0.636 0.447 0.561 0.457 0.465
$er:F C -0.414 -0.644 0.590 0.601 0.033 0.034
HHET 4 0.557 0.699 0.266 0.334 -0.484 -0.493
AR 0.605 0.616 -0.219 -0.223 -0.535 -0.545

¥2=0.088X,—-0.837%,10.447X310.590%4+0.266Xs
~0.219%6

y3=0.403X,+0.328%,+0.457%3+0.033x,—0.484xs
~0.535%6
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FE25, BRI, A3 5. At 15, 5
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Tab. 7 Data standardization processing of quality characters

fhFR Cultivar X1 X2 X3 X4 Xs Xo

INGES —0.679 —0.414 -1.172 0.469 0.311 1.262
R 15 1.520 0.689 0.379 -0.291 -1.040 0.697
B5% 2 5 1.692 -0.083 1.814 ~1.196 2.018 0.690
BIR 35 —0.679 1.241 -0.922 ~1.287 0.311 0.816
a1 % -0.550 -1.186 0.163 1.070 0.311 —0.768
Ak 2% -0.550 1.351 —0.421 -0.070 ~1.111 ~1.452
A3 5 —0.463 -0.414 0.830 1.549 —0.400 -0.231
B E -0.291 -1.186 -0.671 ~0.245 ~0.400 -1.013

*8 ARE&EM (&) ASRBRERESTNES
Tab. 8 Comprehensive evaluation scores of quality char-
acters of ginseng fruit of different varieties (lines)

A Cultivar Vi Vs Vs F
KIAER -0.416  -0.154  -1.755 -0.610
BR 15 1.120 -0.875 1.133 0.498
B3R 25 4.068 0.709 0.099 2.200
FR 35 0.442 -2.365 —0.918 -0.716
a1 % ~1.104 1.899  —0.240 0.013
a2 % -1.827  -1.387 1.341 -1.037
i35 -0.796 1.535 0.425 0.185
i & -1.486 0.638  —0.085 —0.533
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