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Grade Standard of Ginseng Radix et Rhizoma
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[ Abstract ] Objective; Through the analysis of the characteristics and main chemical components of
Ginseng Radix et Rhizoma, the correlation between the characteristics and components of Ginseng Radix et
Rhizoma was explored, and a new evaluation standard of Ginseng Radix et Rhizoma grade was established to
provide a more comprehensive and scientific basis for the quality evaluation of Ginseng Radix et Rhizoma.
Method : The appearance characteristics of 48 batches of Ginseng Radix et Rhizoma samples were quantitatively
measured. The contents of 9 kinds of Ginseng Radix et Rhizoma were determined. The results of correlation

analysis, principal component analysis and cluster analysis were used to classify ginseng medicinal materials
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according to the analysis results, and the grade evaluation criteria were constructed. Result: First-class ginseng
medicinal materials: diameter of main root >1.72 cm, length of reed head >2. 61 c¢cm, weight of single branch >
14.15 g, content of ginsenoside Rb, >0. 612 1% , content of ginsenoside Re >0. 385 8% , content of ginsenoside
Rg, >0.320 8% , no scar, impurities, moth, mildew. Second-class ginseng medicinal materials: the diameter of
main root is 1. 55-1.72 cm, the length of reed head is 1.74-2.61 cm, the weight of single branch is 10.24-
14. 15 g,the content of ginsenoside Rb, is 0.496 8% -0. 612 1% , the content of ginsenoside Re is 0.323 3% -
0.385 8% , the content of ginsenoside Rg, is 0. 263 6% -0. 320 8% , and there are no scars, impurities, worms
and mildew. Third-class ginseng medicinal materials: main root diameter 1.29-1.55 c¢m, reed head length 1. 34-
1.74 cm, single branch weight 6. 90-10. 24 g, ginsenoside Rb, content 0. 389 5% -0. 496 8% , ginsenoside Re
content 0. 235 2% -0. 323 3% , ginsenoside Rg, content 0.217 1% -0. 263 6% , no impurities, worms, mildew.
Fourth-class ginseng medicinal materials; diameter of main root < 1.29 cm, length of reed head < 1.34 cm,
weight of single branch < 6.90 g, content of ginsenoside Rb, < 0.389 5% , the content of ginsenoside Re <
0.235 2% , content of ginsenoside Rg, <0.217 1% , without impurities, worms and mildew. Conclusion: The
appearance indexes of ginseng medicinal materials were divided according to the standards of taproot diameter,
reed head length and single ginseng weight, and the content of ginsenoside Rg,, Re, Rb, was used as the internal
quality evaluation index. Ginseng commercial specifications were divided into four grades, which integrated the

appearance and internal indicators, and had more scientific and comprehensive characteristics, which could be

used as the basis for the classification of Ginseng Radix et Rhizoma medicinal materials.

[ Key words |

characteristics; grade evaluation
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Table 1 Information of 48 batches Ginseng Radix et Rhizoma sample
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BHEMI NS Panax ginseng W) T JE MR FIAR 25, HRE
mfE B L,

No. 7 e Eil=2 No. 7 HL L EilRe2
RS1 E B ERT — rsze1 20170815 RS25 A TR — rsd2-20170813
RS2 B BT - rsze1 20170815 RS26 R A - rsd2-20170813
RS3 S CF e = rszc1-20170815 RS27 R R B = rsd2-20170813
RS4 A T ] rszc1-20170815 RS28 A e B it rsd2-20170813
RS5 oA s B — 1rsz¢2-20170815 RS29 HARE K AL — rsd3-20170816
RS6 A A B ft 1s2¢2-20170815 RS30 HME KAWL - rsd3-20170816
RS7 A T B = rszc2-20170815 RS31 HEHhEEK AW = rsd3-20170816
RS8 A TR B jut} rsz¢2-20170815 RS32 HHREK AL g rsd3-20170816
RS9 A K AW — rs2¢3-20170817 RS33 1T PR S A B — rsd12-20170815
RS10 HME K AW - rszc3-20170817 RS34 0T R G - rsd12-20170815
RS11 oA KL = rsz¢3-20170817 RS35 TR i B = rsd12-20170815
RS12 FHE K AW Py rs2¢3-20170817 RS36 1T PR S A B Py rsd12-20170815
RS13 JVE E AR — rsz11-20170818 RS37 AR I T — rsj1-20170818
RS14 IV A - rszl1-20170818 RS38 MG I - 1sj1-20170818
RS15 J7PE E AR = rsz11-20170818 RS39 PR I T = rsj1-20170818
RS16 IR N it} rszl1-20170818 RS40 AR I L ] rsj1-20170818
RS17 RN — rsz12-20170816 RS41 A 5 T — rsj2-20170816
RS18 RN - 1521220170816 RS42 & MG - 1sj2-20170816
RS19 ZREZEM = rsz12-20170816 RS43 A 1sj2-20170816
RS20 RN it} rsz12-20170816 RS44 A I ] 1sj2-20170816
RS21 ] b 2% [ — rsz13-20170820 RS45 AR He ) — 15j3-20170819
RS22 Wb %2 = - rsz13-20170820 RS46 R R - rsj3-20170819
RS23 b % [ = rsz13-20170820 RS47 A HE = rsj3-20170819
RS24 L% Py rsz13-20170820 RS48 TR HE ) it} 1sj3-20170819
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(4.6 mm x250 mm,5 pm), JsHAH N (A)-K
(B) B8 Ji ¥E B (0 ~ 35 min, 19% A;35 ~ 55 min,
19% ~29% A;55 ~ 70 min,29% A;70 ~ 100 min,
29% ~40% A) Kl 203 nm, # A2 2 Rg,
g T AR RS A R R AN IR T 6 000

2.3.2 XTMESHEWEOHES  EERBOT S AS
BAF Rg, , AZ B AT Re, A B Af Rb,, A S BT
Re, AZ 147 Rb, , AZ 17 Rd, AZ 21T Rg,, A S
BAF Rby, NS B A7 RE, I H EE B A 1 mL & &
0.2 mg MRS, B2, BAS . FE 0B & il
AVKFH R AR EE R AT
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i) 29 1 g K% ARE , BRI, i =S H b
PRl 3 b, 555 AW BEW, 25 1 TR, & R
IEARTT % A 100 mL HEIE I 6 25 /K A FIE T B
50 mL, % JE , JBCE LA, 7 DB (D) # 250 W, i
50 kHz)30 min, JE i, 75 200 8 W, K % i B 22 08 W
25 mL, B2 E M ZE T, 5 b M BRIt R 2
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Table 2 Shape determination of Ginseng Radix et Rhizoma
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2.3.4  FESINGE S g o WG BORT B A S
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2.4 MM SR SPSS 23.0 Giit R4k BEAT
R B M . XA B T8 bR S 2 R A R 2 (R LA
K N AMEFE bR EA T 20 PR AH OGP 43 B, 0 8 TN TE 48 A
B S35 AN AR B4 AH 56 P AR B, O BB B 1 5 A g
PR B2 A 0 1) PN AE 98 B B 43 R0 AR IR A L W
0 e NS 25 b S G R A A bR

2.5 EWMSANT B LR e B 0 HE AR AT &
RSB, 0 B 2 S R A A5 A

2.6 RIS AREE LA VMR AR B R
AT RGER 0T, K- EH R BB NS
W REA R4 90
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3.1 KMAEARINE NS 256 AN IR IR $8 A 4
ERER IR 20 NS 250 B I8 AR 19 I e 45 5 L
%3,

No. EWRKE ERER ALKE FMLER R No. FREKE ERER FKE ALERE g
L/em  D,/em  L,/em  D,/cm M/g L//em  D,/em  L,/em  D,/cm M/g

RSI 5.61 1.72 2.80 0.88 16.51 RS25 7.34 1.85 3.76 0.94 14.99
RS2 5.63 1.60 2.11 0.83 12.67 RS26 5.44 1.63 2.40 0.94 12.94
RS3 5.50 1.52 1.68 0.61 10.10 || RS27 6.08 1.48 1.55 0.80 9.49
RS4 5.01 1.60 1.19 0.74 7.46 || RS28 5.93 1.09 1.39 0.81 6.50
RS5 6.35 1.72 2.70 0.97 14.44 | RS29 6.68 1.77 2.84 1.04 14.94
RS6 6.07 1.67 1.76 0.82 11.88 RS30 5.54 1.61 1.76 0.95 11.74
RS7 5.32 1.62 1.46 0.81 9.38 RS31 5.58 1.45 1.62 0.78 10.55
RS8 4.85 1.46 1.32 0.87 6.36 || RS32 5.25 1.33 1.55 0.91 8.35
RS9 6.00 1.58 3.11 0.82 13.34 || Rs33 5.10 1.96 2.78 1.04 14.86
RSI10 5.92 1.57 2.21 0.88 10.24 || RS34 6.37 1.78 2.23 1.03 11.79
RSI1 5.83 1.45 1.41 0.84 9.02 | Rs35 4.88 1.59 1.69 1.00 8.99
RSI2 4.95 1.30 111 0.76 7.98 RS36 5.86 1.35 1.48 0.85 6.74
RSI3 6.00 1.73 2.61 0.95 14.48 RS37 5.35 1.85 2.57 0.95 13.78
RSI4 6.12 1.64 1.84 0.93 11.86 || RS38 5.02 1.55 1.77 0.86 10.76
RSIS 5.75 1.43 1.44 0.92 9.24 || RS39 4.98 1.38 1.51 0.87 9.00
RS16 5.72 1.30 1.27 0.83 6.22 || Rs40 4.87 1.13 1.28 0.75 7.13
RS17 5.84 1.80 2.96 0.85 15.14 || Rs41 6.26 1.56 2.36 0.80 13.18
RSI8 5.66 1.70 2.15 0.82 12.50 || Rs42 5.29 1.48 1.78 0.77 11.08
RS19 5.47 1.64 1.77 0.82 9.76 || Rs43 4.48 1.39 1.46 0.76 9.30
RS20 5.56 1.27 1.39 0.79 5.76 || Rs44 4.81 1.21 1.28 0.65 6.26
RS21 5.47 1.80 3.00 1.02 14.21 RS45 6.59 1.73 1.97 1.04 15.26
RS22 5.19 1.82 2.68 0.97 11.56 || RS46 5.81 1.51 1.62 1.02 13.16
RS23 4.16 1.65 1.76 0.85 9.36 || Rs47 5.07 1.37 1.45 0.91 9.79
RS24 3.26 1.43 1.54 0.95 7.66 | Rs48 4.72 1.00 1.24 0.80 6.33
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£3 ASHH 500 g THME

Table 3  Determination of 500 g branches of Ginseng Radix et
Rhizoma
No. 500 ¢ SZHR(S) No. 500 g SZL(S)
RS1 34 RS25 37
RS2 47 RS26 41
RS3 55 RS27 54
RS4 67 RS28 79
RS5 38 RS29 36
RS6 44 RS30 45
RS7 53 RS31 53
RS8 80 RS32 66
RS9 41 RS33 38
RS10 48 RS34 43
RS11 61 RS35 59
RS12 66 RS36 77
RS13 39 RS37 38
RS14 45 RS38 47
RS15 56 RS39 56
RS16 91 RS40 71
RS17 33 RS41 40
RS18 46 RS42 45
RS19 54 RS43 57
RS20 87 RS44 83
RS21 39 RS45 34
RS22 47 RS46 41
RS23 54 RS47 53
RS24 69 RS48 71

3.2 M EREIE  ASHE RO 3 1R L
L, X 48 fHE A9 NS 254 AT % I E , 45 R
W4,
3.3 IERRAAEPE T AR ARG 2R AR G O
P HT A RIS

WL S WM, NS AM ERKES ERER,
PR, X2 H, AS B H Rg,,Re,Rb, ,Rg, 1
e A IR AN G, U AR AR BOL
S RS M E , NS T Rg,,Re,Rb, ,Rg, &
BME NSAMERERSHMERE, RXSE,
ANZHAF Rg,,Re,Rb, W& EEM B FIEMK, 5
NS Rg, £ REMC, B AS TR, Mk
KEBRK, A3 Z8EH, AZH Rg ,Re,Rb,, R,
FRBE; ASHM R RKRES RIS EH, NS RHE
Rg,,Re,Rb, , Rg, B9 & & AR IEA G, BEWT Mk

0 25 50 Jmin 75 100

1. AZ R Rg, ;2. ABRTF Re;3. AZ BT R4 A S B1F Re,;
5. AZ BRI Rb, ;6. AZRH Re;7. ASREH Rb,;8. AR
Rb; ;9. AZ B4 Rd; AL 25 FIRE N B IR A X IR C.

E1 AZ#% HPLC

Fig.1 HPLC of Ginseng Radix et Rhizoma

KEBK, 225 WE, NS 21 Rg ,Re,Rb,,Rg,
TEREEASHMELERSR LS E AS BT
Rg, BB HFEMIK, 5AS B Re 2 | FH X,
UL Sk OoHL, X S EME, AS BT Rg, ,Re &%
W E ASAM P LS EH NS BT Rg, Re,
Rb,,Rg, M B F IEMC, AR Z S E, NS 8
1 Rg, ,Re,Rb, ,Rg, & & M,

T NS H 500 g SCHCS B30 S B U G
ORI LR A5, S S, W 25 44 500 g 1 3
Bob b, It H A S 258 500 g S H A 46 b 4B 5
TR oG, LI N HE AR ol DL LBk, R X S &
Ry,

AHSC R 3 B R, FE T 3 55 5 AR
MR FRER AR E R ER S
EIA WD FE EMCHE(P <0.01),5 500 g 8%
e 5 35 A M S AEINFE S s AR, T SRS 9
MAZBA Y Re, ,Re, Rb,, Re, A1) 2 3 1IEAH XK
PE(P <0.01), 1M 5 H AL B AFAHSCH RN B %, 25 |,
AU EE NS ERKE . ZREE ALK
Bk ER VRS E N NS BT R, Re, Rb,,
Rg, W &1 SR AT 32 B4 20 #T o
3.4 ERNT K ERKE CERESE ALK
JE PL A TR &S 21T Rg, ,Re,Rb, ,Rg, 1)
X9 A8 AR, B 3, #E AT Ol A
OF AT o 45 R WL 6 MRS T2 B A3 4 AT I BRI B
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x4 ASUHIMASEHELBAHEIENE

Table 4 Determination of nine kinds of saponins in Ginseng Radix et Rhizoma %

No. Rg, Re Rf Rg, Rb, Re Rb, Rb, Rd

RS1 0.390 8 0.473 8 0.1209 0.049 5 0. 867 6 0.330 5 0.359 4 0.061 5 0.230 5
RS2 0.269 7 0.356 7 0.077 0 0.0359 0.571 4 0.193 4 0.205 4 0.030 7 0.097 0
RS3 0.261 2 0.3529 0.098 2 0.027 2 0.509 9 0.240 0 0.272 4 0.040 9 0.130 6
RS4 0.212 6 0.287 0 0.077 9 0.028 1 0.479 2 0.1523 0.148 3 0.021 9 0.108 4
RS5 0.3055 0.4850 0.086 9 0.062 1 0.724 2 0.240 3 0.268 9 0.039 9 0.134 1
RS6 0.304 4 0.434 4 0.089 5 0.031 0 0.652 5 0.247 9 0.275 1 0.044 6 0.1417
RS7 0.287 2 0.3653 0.073 3 0.030 5 0.597 5 0.210 1 0.233 5 0.040 3 0.118 3
RS8 0.268 6 0.293 1 0.104 4 0. 040 6 0.546 9 0.234 2 0.249 8 0.045 6 0.180 6
RS9 0.328 1 0.394 9 0.113 4 0.049 2 0.712 1 0.276 6 0.293 3 0.039 8 0.198 8
RS10 0.279 0 0.382 7 0.083 6 0.027 2 0.590 8 0.185 1 0.198 9 0.026 5 0.087 6
RS11 0.250 9 0.332 8 0.080 7 0.029 5 0.504 2 0.211 6 0.228 0 0.030 3 0.107 1
RS12 0.222 4 0.2950 0.088 0 0.040 8 0.487 6 0.202 7 0.206 6 0.028 1 0.169 0
RS13 0.290 4 0.271 2 0. 060 4 0.027 2 0.505 1 0.101 9 0.1153 0.014 2 0.036 7
RS14 0.248 2 0.269 4 0.116 1 0.020 4 0.369 0 0. 146 6 0.161 5 0.021 0 0.093 7
RS15 0.228 4 0.244 0 0.070 9 0.025 7 0.305 6 0.114 3 0.123 3 0.015 3 0.059 0
RS16 0.218 8 0.175 0 0.130 8 0.016 6 0.272 0 0.166 4 0.170 3 0.021 1 0.1222
RS17 0.272 3 0.463 1 0.099 5 0.058 9 0.616 3 0.192 3 0.2325 0.029 8 0.126 4
RS18 0.244 5 0.395 4 0.0715 0.055 4 0.5415 0.222 6 0.2713 0.043 0 0.154 6
RS19 0.230 7 0.305 4 0.083 7 0.030 6 0.536 1 0.256 4 0.296 0 0.045 4 0.167 9
RS20 0.196 5 0.1523 0. 066 8 0.007 4 0.327 7 0.119 8 0.139 2 0.019 0 0.050 7
RS21 0.263 6 0.3307 0.084 1 0.027 4 0.567 5 0.170 8 0.191 9 0.032 2 0.127 0
RS22 0.264 6 0.3129 0.090 9 0.025 3 0.521 6 0.124 7 0.128 5 0.017 5 0.083 0
RS23 0.220 6 0.247 5 0.101 8 0.034 6 0.361 1 0.204 7 0.219 1 0.029 4 0.138 7
RS24 0.203 1 0.173 3 0.088 5 0.014 8 0.329 5 0.109 8 0.125 4 0.016 7 0.071 6
RS25 0.470 5 0.548 4 0.149 5 0.072 7 0.816 9 0.209 8 0.2103 0.030 0 0.163 2
RS26 0.352 8 0.446 4 0.193 1 0.070 6 0. 644 0 0.316 9 0.360 4 0.051 7 0.180 1
RS27 0.3117 0.463 7 0.205 5 0.058 2 0. 662 2 0.246 0 0.282 4 0.036 8 0.137 3
RS28 0.310 1 0.367 3 0.178 0 0.050 7 0.545 8 0.200 5 0.2115 0.028 5 0.126 8
RS29 0.3326 0.5327 0.107 2 0.040 3 0.5259 0.217 1 0.244 0 0.035 3 0.113 5
RS30 0.279 1 0.422 2 0.118 6 0.023 3 0.699 6 0.140 1 0.157 6 0.023 0 0.071 8
RS31 0.263 0 0.378 3 0.149 9 0.047 2 0.559 2 0.228 7 0.240 0 0.0335 0.1151
RS32 0.186 7 0.223 8 0.240 0 0.0519 0.3593 0.277 4 0.312 7 0.042 3 0.156 1
RS33 0.374 4 0.4319 0.1211 0.044 0 0.790 9 0.173 2 0.177 7 0.023 2 0.093 4
RS34 0.3511 0.413 8 0.130 8 0.043 5 0.679 9 0.248 3 0.2857 0.038 5 0.141 3
RS35 0.284 0 0.398 7 0.138 0 0.0319 0.649 1 0.245 4 0.265 0 0.038 5 0.171 0
RS36 0.246 3 0.302 1 0.107 7 0.0399 0.457 2 0.287 0 0.330 8 0.044 0 0.161 0
RS37 0.275 4 0.238 7 0.069 1 0.024 9 0.5215 0.1357 0.154 1 0.019 2 0.047 2
RS38 0.253 5 0.232°8 0.084 8 0.020 8 0.3750 0.114 9 0.129 6 0.015 6 0.052 6
RS39 0.204 2 0.221 1 0.076 0 0.012 4 0.345 1 0.129 4 0.146 3 0.020 4 0.053 5
RS40 0.1393 0.168 0 0.0353 0.012 7 0.289 5 0.075 7 0.072 4 0.010 4 0.038 2
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HR4 %
No. Rg, Re Rf Rg, Rb, Re Rb, Rb, Rd

RS41 0.3317 0.289 3 0.081 5 0.060 6 0.5215 0.120 4 0.124 6 0.016 1 0. 069 7
RS42 0.260 9 0.257 0 0.110 2 0.042 6 0.3750 0.155 4 0.177 2 0.0250 0.082 6
RS43 0.259 3 0.228 6 0.066 1 0.0320 0.345 1 0.129 7 0.127 5 0.018 3 0.070 1
RS44 0.170 6 0.1828 0.054 6 0.024 9 0.289 5 0.117 5 0.130 4 0.015 5 0.047 3
RS45 0.365 1 0.3519 0.099 6 0.036 8 0.538 7 0.216 6 0.260 0 0.032 5 0.085 1
RS46 0.266 2 0.162 7 0.084 3 0.013 1 0.328 7 0.119 5 0.140 7 0.017 1 0.045 7
RS47 0.230 2 0.202 4 0.083 5 0.008 7 0.296 8 0.117 8 0.1313 0.022 5 0.053 3
RS48 0.230 1 0.202 2 0.065 9 0.013 9 0.290 0 0.119 6 0.143 0 0.022 3 0.055 2

x5 BERSHMESRHEXEIN

Table 5 Correlation analysis of index and grade

T . ) e H
T R AT T = S SR R R Rg, R, Re  Rb,  Rb, Rd
KB HRE KB HRA ZH (500 g) - ’

B 1.000

FRKE  0.551%  1.000

ERER 08180 0.373%  1.000

PR 0.8707  0.503%  0.774%  1.000

EEA 0.528% 0.255  0.5677  0.494%  1.000

BEEBE 0,966 0.5267  0.8267  0.851%  0.540% 1.000

SH(500 ) -0.930% -0.4882) -0.819%) —-0.759% -0.505% -0.949% 1.000

Rg, 0.7012  0.6302  0.619%  0.704% 0.443  0.709> -0.642% 1.000

Re 0.5692)  0.589% 0.602% 0.628% 0.273  0.607%) -0.580 0.777° 1.000

Rf -0.026 0.235  0.040 0.111  0.191  0.052 -0.035  0.366" 0.402% 1.000

Rg, 0.390  0.4622  0.364"  0.514%  0.064  0.442% -0.393%  0.6402 0.7272 0.572% 1.000

Rb, 0.596>  0.481%  0.655% 0.658% 0.300" 0.622% -0.575> 0.808% 0.898% 0.344" 0.664% 1.000

Re 0.128  0.321" 0.257  0.239  0.051  0.219 -0.183  0.460° 0.650% 0.595% 0.652% 0.626> 1.000

Rb, 0.146  0.330" 0.263 0.232 0075 0237 -0.205  0.434% 0.632% 0.576” 0.630 0.593% 0.989% 1.000

Rb, 0.129  0.254  0.261  0.216 0.04 0.224  -0.192  0.414”  0.620° 0.4672 0.564> 0.606> 0.956> 0.961> 1.000

Rd 0.064  0.208  0.241  0.262  0.004  0.149 -0.095  0.410° 0.599% 0.532% 0.6412 0.610° 0.9112 0.871> 0.882% 1.000

VP <0.05;,2P<0.01,

ST RRAE(E FRAEE > 1, 25 BR A H — s
FEE R W ARAEAE > 1, Forp 8 — J2 o R AR AR
5.695, TTHER HAT 63.277% , 55 — F 4 1 FRAE AR
1.267, o7 ik % N 14.078% , 2 if 51 @k & W
77.355% , &5 45 75 JE AR AE AR A1 TR 2 1 K0, 158 B 3
2 A T2 LS O H BURT DAAR G i S W ST A R A R
O3AE B o FEAR S 50 B 45 5 1 AR — 32 043 R REAE 1]
HEKRMIEA ERER, LK E, A ZSHE, A
ZBAY Rg,,Re & Rb, [ & &, # >0.8, fLEF —
F LA KA BTk, ] DR B £ 10 (5 8 16 5R
AR P Sk BLAR A RRAE 1] SR, T AR AR —

3 IR A7 RS B B A o 7 A AR AR A A
N S AT LI 7RSS A i Sk B
BE NS BH Re WA MM, H 5 HAl 8 b5 19 A1
KMk FR BN, N SE B 2% 5 114 1 i 1 A R4 1 O
PR, AT LL S BR A 3k AR, B — o v i
AR EAR R VRS EX 3 MRl 4]
PARE RIS MAE B ZEa Ll B UASRH
Rg, ,Re,Rb, mLIMEN B HEANSHERE 3 DPNAET
BARAR, IR EAR O Sk KB B S S E AR O A WL
ARFEFR 1K 6 A48 b JE AR RE 0% 42 T Sz e A\ 2 1 JE A

(EPSE
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Table 6 Analysis of indicators of first and second principal components

ABRAY o C S TR
febr EBRKE ERER ARKE MLER BLSE FEE N
Rg, Re Rg,  Rb, /% /%
H— 3y 0.67 0.817 0. 868 0.526 0. 865 0.897 0.87 0. 693 0. 871 5.695 63.277 63.277
B EMS -0.201 0.376 0.214 0. 684 0.304 -0.112 -0.333 -0.544 -0.246 1. 267 14.078 77.355

3.5 RESH MIEERLHER 6 MRS H R
VG 16 b B K 48 HEN S 2 RE AT R R R
¥ ARILIE 2.
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Fig.2 Cluster pedigree of Ginseng Radix et Rhizoma sample

R o LA TR AR AR K-S SRR M b 7L, A
S MM SF G K- E R R A R I P DA
[J—ILJ%% 70

RT ASHUHABRERN K-HERLEINRLREFOE
Table 7 Final cluster center value of K-mean clustering method of

Ginseng Radix et Rhizoma

REMHT ERER PMAKE B L SE ASBH AS8H ASRH

g /em Jem /¢ Rb/% Re/% Reg /%
1 1.72 2.61 14.15 0.6121 0.3858 0.3208
2 1.55 1.74  10.24 0.4968 0.3233 0.263 6
3 1.29 1.34 6.90 0.3895 0.2352 0.217 1

Wi BRI, S AS M ERER >
1.72 em, P53k KB >2.61 cm, AL B & >14.15 g,
ANZ AT Rb, Fif 5340 >0.612 1% , A Z 2 1F Re
JT i 5 48 > 0.385 8% , A S AT Rg, Jit it 4r 41 >
0.320 8% , JoRJE , = o, ik, ®mA, NS
M:ERERR 155 ~1.72 em, 2L KEF1.74 ~
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2.61 em, i B 10.24 ~14.15 g, A S B 4F Rb,
W 441 0. 496 8% ~0.612 1% , A2 1 4F Re Jfi &t
/3%70.323 3% ~0.385 8% , A& RAF Re, Fifk )
#0.263 6% ~0.320 8% , JC R JE 2% L SR uE
A, CEENSHM ERERN1.29 ~1.55 cm,
JKJE1.34~1.74 em, LK 5 6.90 ~10.24 g, A
ZEAF Rb, 441 0.389 5% ~0.496 8% , \ &
BYF Re i 4040 0. 235 2% ~0.323 3% , A S 5 Af
Rg, JEH400.217 1% ~0.263 6% , To4% )5 | dulk |
BAE, WHEASHM: ERERE R <1.29 em, f3k
KB <1.34 cm, B X5 <6.90 g, A S 51 Rb,
JitE sy %0 <0.389 5% , N2 B H Re JitiE 4041 <
0.2352% , A= 2 4F Rg, 40 <0.217 1% , I
Fe R Al REAE
4 it

AR SCARAE - /S Bl 245 61 5 o B AR bR oE ) A A=
FEALBR G B, E A S5 1L G0 22 06 S8 I B S RE | 45 A 2
AR A 38 ok A DGR A3 AT L T2 3 G BT R R 2 A A A
T LA T NS A MR AR R 5 N TE 35 bR =2
[ AER R W 2 M 5 S 4 AR T A
Kb, WX NS A FR S5 NS B SR
B AT A M 2 BT, B A5 2] B A9 A S 11 5 50 0
SRR RGN, AESEENE, B TAS
MR BN S, — LA B RN T B R B S &
VR 25, AP R AR R R, RS 12 1 N S AR 25
Jat (] PN A8 A5 R RORELH: SO AMIRPER SR 7, R L
R 03 R A G ) — 2 EUR T S A Y L E R AR B
N7 R PR I B A R AR /b Xt it
A SIS A PR S S5 AR 25 R H: R ) 2 b 1 i o A
% WARIESE S R g5

TEAR YRS 56 v 3 FAE G0t N S [ 2 0F 5% 1) L il
EHOIMT AME bR R R A R 2K P
R8T 85 R W A A5 90 [T, X0 N2 25 6 S R 3
KMl P B R 3 3L, ELTR S A A o A S AE
sl JOT ) PR B B 4 1w BLR AT AR AT AR O A
SO MR ERER NS %, 8GR h ik v 45 &
EAPIL € PR R INIEZ i N kS |
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