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Application of Relative Quality Constant in Grade Evaluation of Codonopsis Radix Slices
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[ Abstract] Objective: To establish the grade evaluation method for Codonopsis Radix slices based
relative quality constants, in order to provide scientific theoretical basis for grading of Codonopsis Radix slices.
Method: Through literature and market research, the main production areas of Codonopsis Radix slices were
determined, and 67 batches of Ludangshen slices (52 batches) and Baitiaodang slices (15 batches) were
collected. The appearance traits (average quality and average thickness of Codonopsis Radix slices) were
observed and measured. According to Chinese Pharmacopoeia (2015 edition) , the extract and the content of
Codonopsis pilosula polysaccharide was determined by phenol-sulphoacid method. Then the relative quality
constant was calculated, and the results of grade evaluation were evaluated through systematic cluster analysis
and correlation analysis. Result: Relative quality constants of 67 batches of Codonopsis Radix slices were
between 0.32-2.97. If these samples were divided into three grades: the first-grade relative quality constants were

greater than or equal to 2.08, the second grade was greater than or equal to 0.89 but less than 2.08, while the third
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grade was less than 0.89. The results of systematic cluster analysis showed that 67 batches of Codonopsis Radix
slices were clustered into 3 categories, and the results were basically consistent with the classification. The
correlation analysis showed a positive correlation between the content of the extracts and the polysaccharide
content (P<0.05). Conclusion: This method links the extrinsic characteristics to the intrinsic quality, and
objectively grade Codonopsis Radix slices, so as to provide a basis for its grade standards.

[Key words] Codonopsis Radix slices; relative quality constant; Codonopsis pilosula polysaccharide;

grade evaluation
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Table 1 Samples information of 15 batches Codonopsis Radix slices( Baitiaodang)

% 7ol £33 EERc 7 F
YP-11-A-1 Hf E P iiE R B IR AL R, K ik YP-T-D  Hl & (b HEE 251 ) i
YP-11-A-2 H 48 2 VU7 IH P AT AT ik YP-T-E-1  Hlr & (% TR 255 250 ) HA£0.5cm b I
YP-11-A-3  HR& E PR R B IR AL R, ke YP-11-E-2 Hl & (%R 255 25 ) H4£0.2~0.8 cm
YP-11-A-4 HR&EEP TR R B IREaOA ik YP-TI-F  Hl & (& A2 i
YP-1-A-5 Hb & &P il A R DA S0 YP-I-G  Hilt# (2 MW ATE %) i
YP-T-B  H4s (Wb 5 245000 ) 0 YP-T-H  Hft 4 Gl b xes 25:0k) i
YP-M-C-1 H A (22N athe ik v A R ) (L) YP-T-1 HRE(ZBGMBE AR ARAR)  H5
YP-M-C-2 H A (M athe th h A R WS ()

TR B A2 0.8 cm DL F s Kk . H A% 0.6~0.8 cm; L . A% 0.4~0.6 cm;/NBE . H AR 0.3~0.4 e i K/N A (K2 .
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Table 2 Samples information of 52 batches Codonopsis Radix slices( Ludangshen)
% 7 R B 7 3 &3
YP-1-A-1  Wv§ KA R R R /NE -1 BHA£0.6~08cm | YP-1-G-4 PG KATHAERN-1 Stk
YP-1-A-2  IPGH KGR BB R /M -1 B £ 0.4~0.6 cm YP-1-H-1 WP E A H A e KA -2 HAE0.6~0.8 cm
YP-1-A-3 W79 KA MR R R /NAF -1 Ff£0.3~0.4 cm YP- [ -H-2 INPYE KA M PR ER N -2 HA£0.4~0.6 cm
YP-1-A-4  WIPEE KA IR R B R /NE -1 Gitk YP-1-H-3  WPEHRATHEBEERMN-2  HZ03~04cm
YP-1-B-1 PG4 KA R BB /NA R -2 H 4 0.6~0.8 cm YP-1-H-4 NPT PR ER N -2 Gtk
YP-1-B-2 P44 KA B &R /AN s R -2 H 4 0.4~0.6 cm YP-1-I-1 WP E AT 7k 2 kAt HA£0.6~0.8 cm
YP-1-B-3 W44 KA R R B R /NA F -2 B4 03~04cm | YP-T-I-2 g KET <k S8k H204~0.6 cm
YP- 1 -B-4 N7 KA R & B /N -2 Gtk YP-1-1-3 WP KIGTEk £ 8k HA£0.3~04 cm
YP-1-C-1 7645 KA T 1 T2 o 0 - 1 H4£0.6~0.8 cm YP-1-I1-4 IR KET Sk S5F RN Gt
YP-1-C-2 v 16 i P s i -1 HA04~06cm || YP-1-J L PG A5 Ry T A G B ENC
YP-1-C-3 PG48 K T 1 T2 0 -1 HA03~04cm | YP-T-K-1 L1 PG A5 S T I )1 LN H#0.6~0.8 cm
YP-1-C-4 648 KR T 1 T2 04 -1 gite YP- I -K-2 LG 28 3l e 1L S 4 B4 0.4~0.6 cm
YP-1-D-1 il PG48 4 if i P S 0 -2 A% 0.6~08cm | YP-T-K-3 L PG A5 S T I )1 LN B4 0.3~0.4 cm
YP-1-D-2  (hPG 45 K if i P2 a0 -2 H#04~06cm | YP-1-L-1 L1 PG A5 S T 02 )1 L B I B4 0.6~0.8 cm
YP-1-D-3 il PG48 1 if i P2 0 -2 B4 03~04cm | YP-T-L-2 LG A8 38 Sl T e 1 R B4 0.4~0.6 cm
YP-1-D-4 il PG48 4 ih P 0B a0 -2 N YP-1-L-3 LG A8 38 Sl T 1 R B4 0.3~0.4 cm
YP-1-E-1 144 KA T A Sl 0e 5 A 4% 0.6~0.8 cm YP-1-M-1 (Lva 2 8 3 7l b 1 L3 H4£0.6~0.8 cm
YP-1-E-2 L7948 KA 17 A LA ) b HAZ04~0.6cm | YP-T-M-2  1L7G 45l e )1 B3 B4 0.4~0.6 cm
YP-1-E-3 7G5 K36 17 A LA 5 b HAZ03~04cm | YP-1-M-3  1L7G 43l e )1 BV 3 B4 0.3~0.4 cm
YP-1-E-4 LG8 K36 7 A TS 5 b gite YP-1-N-0  IWPGHKIAT HA0.8embd |-
YP-T-F-1 LG4 A 1177 PR Tk H 4 0.6~0.8 cm YP- 1 -N-1 WPy KR T EA%0.6~0.8 cm
YP-1-F-2 g4 3R 17 I Dk EL £ 0.4~0.6 cm YP- 1 -N-2 WPy KR T EA%0.4~0.6 cm
YP-1-F-3  IN7G4 KA B ik H 4% 0.3~0.4 cm YP-1-N-4 PG KR T itk
YP-1-G-1 W P94 KR T va A Je 5t -1 T4 0.6~0.8 cm YP-1-0-0 LWL P 45 IR T FHA£0.8 cm b I
YP-1-G-2 WPy KR va e Je 5t -1 4% 0.4~0.6 cm YP- [ -O-1 WPy KR T T4 0.6~0.8 cm
YP-1-G-3  IhP94 KA vuia e 5t -1 Ff£0.3~0.4 cm YP-1-0-2 IIELE R S T4 0.4~0.6 cm
2 7?;‘%"—32‘—“ Shy ) B X 4R i 53 JE R RN 5 O R A 2 P 2 R
2.1 J#?E.ﬁbiz o (H), FH i f(m) , 25580 % 3,
2.1.1 o BYINE %2015 FMRCPEZY 23 R E B A X TR RS P2 R R R
B ( Kﬁ% XA)@%?@‘@‘&H Pyl o 2 00 PR 1 (A) TR B B M, 58 S BALar qjgzj R 43 0 R
AR (M) 55 HEFE ()T 7 2 e A = 0 g s X
2.1.2 SR RS R E TR PR R h*

matﬁwi SR FH R B - e v 0 T G R RS K
MR W 0.1 mL, i ZE M8 K 2 2.0 mL, il A 5% %
1% 1.0 mL, 8 5] , B 2% 0 A WG ER 5 mL, #5) ,
B K RN 15 min, J5 % H E =, 7 490 nm
WS AT 2o i a5 R R 3.

22 WESURFIRESENNE 6T#HESUR A
Jp BRI | B TP 25 2 3048 A 5 BUEK 7 1) JE 9
KN BEHERE S RE AL B 3 41, B 41 100 4K A 1
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E1 s2#{WERSHRAECT)
Fig. 1 52 batches Codonopsis Radix slices( Ludangshen)( 1 )
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AN TR E B MR R A 3SR R A B R

Bk CH g 4R B B R 5 A7 X R 3
¢ H 48 B 45 25 B (1 (2015 48 i (o 51 25 ) o

=

B SR R N WA RLE 2 W R R, P R
A FBAE G 2 B IR IMECH € g VT HAE X BT
) s AT NIRRT AR TR R AT R i TR B
R RH X JB R (i=1,2,30m) o

FRAE LA B2 2, 315 AN TRt vk 58 20K R 16 Al
Xof S E R, A5 R IR 3. 67 b A B AR A B A X
HH RO 0.32~2.97,
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B2 s2#tBESRACD)

Fig. 2 52 batches Codonopsis Radix slices( Ludangshen)( Il )

24 SESRAERR G R G R) 5
T T b A B L U E RV R N o i R AL G
B, 454 T 91 2 2% M G SCk[4-9] 5 3 S0k O Rl
I3 3AGEG NG A 5SRO B 100% , [
AT 30% A — 2%, LR AT 30%~70% 9 — g%, Al
SRR A3 B £ M G SCHR [4-10 RN 3 SR R 5K

PRAvlE ) s I, 67 HEAE i rf L — 2058 2 R0 B9 HTXT
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B3 15#AERRE
Fig. 3 15 batches Codonopsis Radix slices(Baitiaodang)

R3 ESSH NERSEFRESH. REFL AXNREBEHMER =3)
Table 3 Relative quality constant, quality constant, index component contents, morphological parameters and grade of Codonopsis Radix

slices (n=3)

55 BESH PP O3 s 5 4 5 B Ji it % X Bk s
Hlem mlg Bl 8% gk EZ =i ZW HBYOT

YP-1 -E-1 35.30 14.90 66.88 12.74 0.799 0.152 1.454 1.520 2.974 — %
YP-1-C-2 30.06 8.31 66.16 15.43 0.609 0.142 1.107 1.417 2.523 — %
YP-1I -E-2 37.47 11.45 66.51 16.51 0.542 0.135 0.986 1.344 2.330 —%
YP- 1 -E-1 58.72 23.17 80.40 19.99 0.540 0.134 0.983 1.341 2.323 — %
YP- 1 -F-1 53.89 2220 70.52 16.14 0.539 0.123 0.980 1232 2212 —%
vyp-1-B 31.89 8.14 67.60 13.73 0.541 0.110 0.984 1.097 2.082 —%
YP-1-C-1 38.53 10.18 65.94 14.27 0.452 0.098 0.822 0.976 1.798 ft
YP- 1 -1-1 57.03 20.23 69.67 15.68 0.433 0.098 0.788 0.973 1.761 it
YP-1-D 32.49 7.55 67.97 10.78 0.486 0.077 0.884 0.770 1.654 —%
YP- 1 -B-1 60.66 19.88 73.45 15.44 0.397 0.083 0.721 0.832 1.554 it
YP- 1 -H-1 58.16 18.58 73.39 14.71 0.403 0.081 0.733 0.807 1.540 —%
YP-T-A-1 59.93 19.28 69.74 14.41 0.374 0.077 0.681 0.772 1.453 —%
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s S P FE 1034 s TR ik 43 B JoC ik 5 AN T ik %R oy
Hlem mlg B W% B £ =iy EZ/ 2 O

YP-1-G-1 58.09 18.58 68.99 12.79 0.380 0.070 0.691 0.703 1.394 —Y
YP-1 -F-2 49.70 10.03 71.28 19.85 0.289 0.081 0.526 0.804 1.331 —Y
YP-1-L-1 69.02 21.64 73.19 15.53 0.332 0.071 0.604 0.704 1.308 —Y
YP-1I-A-1 121.68 68.17 69.17 15.62 0.319 0.072 0.579 0.718 1.297 Y
YP-1 -D-1 61.70 18.57 68.01 13.31 0.332 0.065 0.603 0.648 1.251 — %
YP-1 -M-1 67.31 20.58 74.73 13.74 0.339 0.062 0.617 0.623 1.240 Y
YP-1-B-4 57.92 11.47 74.86 20.43 0.256 0.070 0.465 0.697 1.162 —9
YP- 1 -K-1 69.22 22.09 73.02 11.44 0.337 0.053 0.612 0.526 1.138 -/
YP- 1 -1-4 56.65 12.01 74.65 16.29 0.279 0.061 0.508 0.609 1.117 —Y
YP- 1 -E-2 58.62 10.81 78.95 21.06 0.248 0.066 0.452 0.661 1.113 —%
YP-1-C-1 60.45 16.76 74.35 10.64 0.341 0.049 0.620 0.487 1.107 —%
YP- 1 -1-2 54.80 10.07 69.65 19.41 0.233 0.065 0.425 0.649 1.074 %
YP- 1 -E-4 60.36 12.94 74.26 15.72 0.264 0.056 0.480 0.557 1.037 — %
YP-1-H-2 53.41 8.84 68.26 19.67 0.212 0.061 0.385 0.609 0.993 —%
YP-1-B-2 58.57 11.03 73.42 17.57 0.236 0.057 0.429 0.564 0.994 — %
YP-1-C-4 59.39 11.43 66.60 16.45 0.216 0.053 0.393 0.532 0.925 —%
YP-1-A-4 59.42 10.99 75.61 15.92 0.235 0.050 0.428 0.495 0.923 —%
YP-1-0-0 95.95 33.94 71.90 10.80 0.265 0.040 0.482 0.397 0.879 =Y
YP-1-D-4 59.76 11.61 70.93 13.71 0.231 0.045 0.419 0.445 0.864 =
YP- 1 -N-0 84.27 25.26 70.58 11.09 0.251 0.039 0.456 0.394 0.850 =
YP-1-G-2 55.94 9.98 70.51 13.22 0.225 0.042 0.409 0.421 0.830 =
YP-1-A-2 57.30 9.74 71.04 14.89 0.211 0.044 0.383 0.441 0.824 =9
YP-1-C-2 59.88 10.97 74.38 12.95 0.227 0.040 0.414 0.395 0.809 =%
YP-1-G-4 56.93 10.57 63.08 13.00 0.206 0.042 0.374 0.423 0.797 =9
YP-1 -G 83.18 17.90 66.31 18.14 0.172 0.047 0.312 0.468 0.780 =
YP-1-D-2 58.88 9.60 65.78 16.24 0.182 0.045 0.331 0.449 0.780 =9
YP-1-J 60.40 11.02 65.19 13.14 0.197 0.040 0.358 0.396 0.754 =Y
YP- 1 -N-1 87.91 20.57 71.90 13.89 0.191 0.037 0.348 0.369 0.717 =%
YP-1 -H-4 54.83 9.07 65.98 11.51 0.199 0.035 0.362 0.347 0.708 =%
YP-1-L-2 67.00 10.02 74.08 17.84 0.165 0.040 0.301 0.397 0.698 =9
YP-1 -F-3 51.56 4.56 79.91 25.78 0.137 0.044 0.249 0.441 0.690 =4
YP-1 -M-2 67.34 9.93 71.32 17.64 0.156 0.039 0.284 0.386 0.670 =9
YP-1-0-1 80.14 17.54 72.36 11.05 0.198 0.030 0.359 0.301 0.661 =
YP-1-0-2 85.94 15.47 75.75 15.04 0.159 0.032 0.289 0.314 0.603 =4
YP-1-A-2 122.12 29.91 71.35 15.48 0.143 0.031 0.260 0.310 0.570 =4
YP-1 -K-2 67.51 9.75 71.87 13.56 0.154 0.029 0.280 0.290 0.569 =4
YP-1-A-5 120.97 26.48 70.10 16.86 0.127 0.031 0.231 0.305 0.535 /1
YP- 1 -H-3 55.97 4.18 72.44 25.13 0.097 0.034 0.176 0.335 0.511 /1
YP-1I -1 87.29 15.55 64.74 13.16 0.132 0.027 0.240 0.268 0.508 =
YP-1-1-3 53.20 4.14 71.68 21.40 0.105 0.031 0.191 0.313 0.503 =
YP-1-N-2 83.91 13.90 69.36 12.89 0.137 0.025 0.249 0.254 0.503 =
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s S P FE 1034 s TR ik 43 JoC ik 5 R Tk 4 oy
Hiem mlg R BHE% B £ =iy EZ/ 2 O

YP-1I -F 91.07 14.94 68.10 14.31 0.123 0.026 0.223 0.257 0.480 =7
YP-1-N-4 93.76 15.15 68.49 13.60 0.118 0.023 0.215 0.234 0.449 =%
YP- 1 -E-3 57.52 4.08 75.36 22.48 0.093 0.028 0.169 0.277 0.446 =%
YP-1-B-3 57.30 4.07 76.09 21.56 0.094 0.027 0.171 0.267 0.438 =7
YP-1-A-3 57.78 4.43 70.78 20.11 0.094 0.027 0.171 0.266 0.437 =%
YP-1-L-3 66.28 5.28 73.40 21.11 0.088 0.025 0.160 0.253 0.414 =%
YP-11-A-4 120.25 21.13 67.12 15.47 0.098 0.023 0.178 0.225 0.404 =4
YP-1-G-3 61.11 4.84 71.51 17.11 0.093 0.022 0.169 0.221 0.390 =4
YP-1-M-3 67.16 5.08 71.84 19.56 0.081 0.022 0.147 0.220 0.367 =9
YP-1I -H 112.20 20.40 66.24 10.02 0.107 0.016 0.195 0.162 0.357 =4
YP-1-C-3 62.14 4.65 74.19 15.88 0.089 0.019 0.162 0.191 0.353 =4
YP-1-A-3 124.30 17.19 69.19 17.71 0.077 0.020 0.140 0.197 0.337 =9
YP-1-D-3 59.75 3.80 64.75 18.91 0.069 0.020 0.125 0.201 0.326 =
YP-1 -K-3 65.55 4.62 74.28 16.66 0.080 0.018 0.145 0.179 0.324 =

4, LAAE X 5T 6 5 Rk A8 Ar , X 67 L 58 2k R A i
AT RGE R B, 45 R WIE 3,

ARG REMILE AL, 67 B TR 32,
AH X %K 2.974~2.082 B o 1 25, 45 6 L KE
d L o EVRE AR 1Y 8.96% 5 AH X T it H %X 1.798~0.994
BRI A5G 20 A A, BE AR 31.34% 5 4H
Xif 3 R %000.925~0.324 3R 0 M2, AL 45 40 L BE A
B EFEAR Y 59.70% . R G0 R 5 R o 5 R
A% —F, R W] 53 BRSO A 2
2.6 ANRIGEGARN kxR T PEO A T R
BB 3 0 A B L S DA S R o S 1 O S
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Fig. 3 Systematic cluster analysis of 67 batches of Codonopsis

Radix slices
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(n=42)
Table 4 Correlation analysis of grade, extract and polysaccharide

content of Codonopsis Radix slices (n=42)
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KIS (n=42)
Table 5 Correlation analysis of grade, extract and polysaccharide

content of Codonopsis Radix slices (n=42)
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Table 6 Comparison of extracts and polysaccharides content in

different classification methods (x+s) %
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m
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72.30+3.13 16.00+2.95

71.36+3.62 16.39+4.20
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