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[ Abstract | Objective: To investigate the correlation between the characteristics and internal quality of

Ophiopogonis Radix from Sichuan province through various quality evaluation, and provide reference for the
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formulation of grading standard of this herb. Method: For 28 batches of Ophiopogonis Radix, the characters,
microscopic characteristics, thin-layer chromatography (TLC) , the content of moisture, ash content, acid insoluble
ash content, residues of sulfur dioxide, heavy metals, hazardous elements and paclobutrazol, water-soluble extract,
contents of total saponins and three major components [ ophiopogonin D ( OPD ), methylophiopogonanone A
(MPOA) and methylophiopogonanone B ( MPOB) | were determined. The relationships between various indicators
and the grade of Ophiopogonis Radix were analyzed. Result: Ophiopogonis Radix exhibited specific properties in
characters, microscopic characteristics and TLC. The contents of impurity, moisture, total ash, acid-insoluble ash
and water-soluble extract existed differences in four grades of Ophiopogonis Radix from Sichuan province. For
grade [ , grain number was 80-120 grains per 50 g, the moisture content was 11. 1% -14. 9% , total ash content
was 1.6% -2. 1% , acid-insoluble ash content was 0.03% -0. 14% , water-soluble extract content was 77.0% -
86.5% . For grade II , grain number was 120-160 grains per 50 g, the moisture content was 13. 1% -14. 2% , total
ash content was 1.3% -2. 2% , acid-insoluble ash content was 0. 06% -0. 22% , water-soluble extract content was
75.9% -83.3% . For grade Il , grain number was 160-300 grains per 50 g, the impurity was 0.2% -8. 4% , the
moisture content was 12. 6% -14. 0% , total ash content was 1. 2% -1. 5% , acid-insoluble ash content was 0. 06% -
0.22% , water-soluble extract content was 74. 0% -86. 5% . For grade IV, grain number was 80-300 grains per
50 g, impurity was 1.2% -22. 6% , the moisture content was 13.0% -15.4% , the total ash content was 1.4% -
2.0% , acid-insoluble ash content was 0.03% -0. 15% , water-soluble extract content was 79.8% -85.2% .
Conclusion: It is reasonable and feasible to classify the grade of Ophiopogonis Radix from Sichuan province
according to the appearance characteristics such as the grain number per 50 g and internal indexes such as impurity

and water-soluble extract, which can be used as a reference for grading standards of Ophiopogonis Radix from

Sichuan province.
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Table 3 Determination of intrinsic indexes of Ophiopogonis Radix from Sichuan province %
ETRE En K5y BIRGy  BRAEMRK  RMY BRI OPD MPOA MPOB
MD I -1 - 11.1 1.6 0.03 85.6 0.18 0.029 1 0.020 8 0.028 5
MD I -2 - 12.6 1.6 0. 06 78.5 0.14 0.005 0 0.019 6 0.028 7
MD I -3 - 11.7 1.6 0.10 80.6 0.11 0.014 3 0.016 9 0. 006 7
MDI 4 - 12.0 1.7 0.05 77.6 0.15 0.016 9 0.003 8 0.002 3
MD I -5 - 11.8 1.8 0.09 82.6 0.16 0.009 4 0.003 9 0.002 3
MD I -6 - 14.9 2.1 0.13 77.0 0.16 0.012 0 0.004 1 0.001 9
MD I -7 - 13.1 2.1 0.14 86.5 0.16 0.012 8 0.003 1 0.002 1
MDII -1 - 13.3 1.3 0.12 81.8 0.16 0.012 4 0.005 7 0.002 5
MDI -2 - 13.3 1.7 0.21 82.8 0.16 0.014 1 0.003 9 0. 006 7
MDII -3 - 13.1 1.7 0.10 82.8 0.17 0.005 1 0.008 6 0.012 0
MDII 4 - 13.4 1.4 0.16 77.9 0.16 0.012 7 0.010 2 0.008 9
MDII -5 - 13.3 1.4 0.12 81.4 0.14 0.014 7 0.002 4 0.002 3
MDII -6 - 14.2 1.6 0. 06 75.9 0.16 0.012 4 0.004 7 0. 000 6
MDII -7 - 14.0 2.2 0.22 83.3 0.14 0.0139 0.0112 0.003 0
MDII -1 1.4 13.2 1.4 0. 06 75.0 0.16 0.014 8 0.0119 0.001 3
MDII -2 0.2 12.9 1.2 0.13 75.2 0.11 0.0117 0.002 8 0.008 5
MDIII -3 0.6 12.6 1.4 0.20 74.6 0.12 0.012 2 0.004 1 0.003 3
MD II -4 5.2 13.2 1.4 0.07 80.2 0.15 0.010 7 0.004 1 0.002 5
MDII -5 4.6 14.0 1.4 0.22 81.2 0.14 0.013 4 0.002 8 0. 006 7
MD I -6 8.4 13.1 1.5 0.14 86.5 0.16 0.014 7 0.0153 0.012 0
MD I -7 1.0 12.9 1.2 0.13 74.0 0.20 0.012 8 0.004 1 0.008 8
MDIV-1 2.0 14. 4 1.6 0.09 85.2 0.20 0.014 7 0.007 1 0.003 4
MDIV -2 22.6 14.1 2.0 0.15 82.2 0.07 0.005 0 0.002 3 0.010 8
MDIV-3 3.8 14.6 1.6 0.03 84.4 0.12 0.013 3 0.007 3 0.014 1
MDIV -4 1.2 13.7 1.4 0. 06 81.8 0.16 0.013 4 0.002 8 0.012 1
MDIV-5 7.1 13.0 1.6 0.10 81.8 0.18 0.005 3 0.002 1 0.012 4
MDIV -6 4.4 13.2 1.7 0.05 79.8 0.15 0.009 7 0.000 9 0.009 6
MDIV-7 1.2 15.4 1.7 0.09 85.0 0.18 0.012 6 0.009 9 0.003 5
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Fig.1 Microscopic characteristics of powder of Ophiopogonis Radix from Sichuan province
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Table 4 Contents of sulfur dioxide,heavy metals and paclobutrazol in Ophiopogonis Radix samples mg-kg ™!
95 Cu As Cd Hg Pb XA EA

MD I -1 2.71 0.075 8 0.189 7 0.010 8 0.034 5 0 0.21
MD I -2 3.19 0.050 8 0.197 0 0.010 6 0.053 5 0 0.21
MDI -3 2.76 0.048 8 0.178 0 0.008 0 0.047 0 0 0.17
MD] 4 3.52 0.070 5 0.180 7 0.008 5 0.093 8 3.2 0.54
MDI -5 8.72 0.051 8 0.159 9 0.010 0 0.071 6 0 0.47
MD I -6 2.93 0.030 5 0.1554 0.005 5 0.048 5 2.9 0.48
MD [ -7 2.89 0.040 0 0.144 5 0. 006 2 0.039 9 6.4 0.37
MDII -1 3.09 0.065 1 0.201 4 0.008 5 0.078 7 1.6 0.56
MDII -2 2.68 0. 060 5 0.200 5 0.009 3 0.082 5 0 0.47
MDI -3 3.85 0.0515 0.156 5 0.006 1 0.077 6 0 0.36
MDII 4 2.89 0.0450 0.186 0 0.005 5 0.079 4 4.8 1.95
MDII -5 2.77 0.048 8 0.176 1 0. 006 1 0.069 9 0 0.41
MDII -6 2.58 0.043 9 0.161 3 0.003 2 0.022 1 4.8 0.45
MDII -7 3.04 0.048 5 0.136 8 0.004 8 0. 060 6 70.5 0. 63
MDII -1 3.63 0.047 4 0.118 3 0.005 4 0.041 7 0 0.30
MD I -2 3.07 0.046 6 0.133 7 0.004 3 0.042 2 3 0.19
MDIII -3 2.62 0.0459 0.1110 0.003 7 0.040 8 0 0.29
MD Il -4 3.69 0.056 8 0.159 5 0. 006 4 0.077 9 52.6 0.28
MD I -5 2.35 0.030 1 0.172 7 0. 005 2 0.056 5 0 0.23
MD III -6 2.68 0.052 8 0.146 0 0.005 0 0.077 3 4.8 0.26
MD I -7 2.38 0.059 3 0.147 1 0. 000 9 0.397 3 3.2 0.30
MDIV-1 5.52 0.062 2 0.164 6 0.003 2 0.082 3 0 0.49
MDIV -2 3.22 0.052 6 0.267 2 0.004 7 0.067 8 0 0.26
MDIV-3 2.76 0. 050 7 0.130 6 0.004 2 0. 065 6 0 0.38
MDIV 4 3.32 0.092 9 0.1816 0. 006 2 0.1390 0 0.42
MDIV -5 2.95 0.049 7 0.1529 0. 006 0 0.077 8 1.6 0.29
MDIV -6 2.94 0.064 8 0.172 6 0.004 3 0.099 6 22.4 0.55
MDIV-7 3.15 0.044 9 0.104 8 0.001 5 0.042 3 3.2 0.46

0.18%, 0.14% ~ 0.17%, 0.11% ~ 0.20% ,
0.07% ~0.20% ; F ¥ {E K & H 0.15% ,0.16% ,
0.15% ,0.15% ,

2.8 OPD,MPOA F1 MPOB ) & £ €

2.8.1 A% CAPCELL PAK C,, MG S5 {aj&
FE(4.6 mm x 150 mm,5 pm), Jidh A0 2 (A)-/K
(B)BEE BN (0 ~6 min,45% A ;6 ~12 min,45% ~
48% A ;12 ~18 min,48% ~53% A ;18 ~24 min,53%
A;24 ~30 min,53% ~65% A) , i 1.0 mL-min "',
FEIR 30 °C 5 78 & O HO R i % 5 88 A IR BE 105 °C
AARWEE 2.5 Lemin ™' K5 I % K 296 nm, ifF BB
20 pl,

2.8.2 MMAERAE A 0B FRE MPOA,
MPOB,OPD X i i 20. 50,14. 10,16. 40 mg, fill 80%
FH S S 10 ~ 15 min {355 i JF 22 25 2 50 mL, il BL
Jo T 43 5 0. 41,0.28,0.33 g- L' IR A X IR

R
2.8.3 s ml & BN EZ AR (d

) 4.0 g, K5 B BRI EE 50 mL, 7S $R

30 min, i3 8, HCZE JE WK 40 mL 98 R4 = T, D

80% F VL 14 IF 4% A 2 mL 3, fin 80% HR i

KEZE, 2 0.45 pm HALIEBEIE, BIFS .

2.8.4 FESMSE ¥ HPLC-UV-ELSD | 58 & #f

a3 AR R SR, R 3, SR AM
- 199 -
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FEdh H OPD, MPOA K. MPOB ) Ji 4 43 %043 51 K
0.005 0% ~ 0.029 1% ,0.000 9% ~ 0.020 8% #I
0.000 6% ~0.028 7% , ¥ {HAK K} 0.012 5% ,
0.007 0% 1 0.007 8% , H.rh—% 5 d OPD, MPOA
K MPOB (1) Jfi 543 %543 %1 4 0. 005 0% ~0.029 1% ,
0.003 1% ~0.020 8% #10.001 9% ~0.028 7% ,F-
BB 4514 0. 014 2% ,0. 010 3% F10. 010 4% ; %
gt OPD, MPOA Jz MPOB ) Jit & 4 4 o0 il &
0.005 1% ~0.014 7% ,0.002 4% ~0.011 2% #
0.000 6% ~0.012 0% , ¥ & 4> 51 0. 012 2% ,
0.006 7% #1 0. 005 1% ; =4 5t OPD, MPOA J%
MPOB () [ & 4> %4> %14 0.010 7% ~0.014 8% ,
0.002 8% ~0.015 3% 1 0.001 3% ~0.012 0% ,F
I 43 5k 0. 012 9% ,0. 006 4% F10. 006 2% ; 5i 5
i OPD, MPOA & MPOB (% & & 7> % 2> % N
0.005 0% ~0.014 7% ,0.000 9% ~ 0.009 9% #
0.003 4% ~0.014 1% , ¥ {H 451K 0.010 6% ,
0.004 6% £10.009 4% , JI| & & 4L AL 5y 3 F
B B i 25 SRR K, Horp 78, 6% 1)1 22 4 FE
OPD [y i it 43 0 =0. 01% ,{U 25. 0% Wy 1| 22 & 4 i
fr MPOA DL K 28. 6% 1) )1] % 4 ¥ i b MPOB &9 &
B8 =0.01%,
2.9 AN[RIEEGLN A 2 b 5 45 4R bR 0 22 S 4 A
FIJH GraphPad Prism 7 {4 X5 AN [6] 45 9% )11 22 4 245 44
() 45 BT 8 AR R AT 22 5 MR 4 A, 40 ol T 03 4% 48 s A
AN T) 45 G0 22 8] 19 4 A 15 0 5T 1E AT SR R O 2240 W
EEXEAK Ay, — M S gR 2 m HA W 2R
(P<0.01), %M &k M ZE =FmE55RZ
] B At 22 5 (P <0.05) 5 &1 XF SR 43, — 46 it Al
AR B R EEZER (P <0.01), 45
A=Az 0] =5 58t 2z i) B v 2
(P <0.05); A MR AE Ky St BA
BEEZER(P<0.05); =S KEERIYS
G Z M EA R EEZESF (P <0.05); NN E
RS R MR R B E R
(P<0.05), 3 Fh 32 a5 DL KR AR I & B e A
[ S 20 2 [ 38 00 o 5 pE 25 5%
2,10 AR bR A E B 4 Hr (PCA) R H
SIMCA-P 13. 0 B4 % 78 K 7] 55 % )1 22 & 2 44 o B
A — 8 22 SR N TSR bR (K 43 K 53 (BR AW K
oy B B AT B A ) #E T PCA b3 (A 48
FRiE4T PCA AbHRJS A AARE &), LI 3. &5 &
WA AFRIINEZ LA BAR — X o, K
G0t 5 H A 3 AN SFR MG E PC1 BliGE R B4 I,
- 200 -

B o Wi — A i AR R = AR AL IR PC2 BRE
WL T, A N 22 R BN, T 5 W B R A s o
— A5 il A BB A B IX ), A A — S
=Rz E, BEEE B S R R A F T AN [E]
SEGN F2 2 21 B

0.3
0.2
0.1
0.0

-0.1
-0.2
-0.3

-0.4 T T T T T T T T
-1 -08 -06 -04 -02 00 02 04 06 08

1.000 01%¢[1]

B3 JIZZAHEHRIZEIRN PCA F45
Fig.3  Score plot of PCA analysis for multiple quality control

1.000 15*¢[2]

indexes of Ophiopogonis Radix from Sichuan province

3 it

X EH AT S L Z B2 58— 1 22 & M
B 00 IR, A0 52 38 28 7 S B, 25565 22 Ao i
X IAT 4 DER)N 2 L DG BT R I A A . 45
BRI Z 4K o CROR 5 RN K 43 DL K
AALEL E A A FEICRRE RIS E RN
ME. A 3L (MD T -3, MDII-2, MDIV -
2) BB R BT A A3 BOIC T (b [ 2 ) 2015 4F A
KT 0. 12% WIRREE , I AR B A% 250 o 75 22 50 ms ik
B I A v, 17, 9% 1)1 22 4 2 0 vh Z2 0 mk ik 7
R R A E P 0.5 mg- kg R,
22 3 WA SR A 0 A R TR T R 1 22 A& B ARl A 7
BTz A0 A SOk 2 ko ) il S B v I £
K Z M, R OPD g i L R, g
WU X 1] 22 4 v Z2 30 e 5% B o E A7 P A B, DAl
TREGH I 2R UM IR B 2 & 2 I
Febm , FEOR ORI 22 4 25 01 1l T 22 2 MR T4 R 64T
GRG0 NN L DM 220 & ARG HR 2
] HL A K 25 5, A A0 T S ] RS 00 45 5, s R
E—FM M MRS E T 1.0% , =& M A
F5.0% WA BET7.0%, JIELAIREY
(R°F- (8 80. 8% , 3 vy T € v [& 2 81 ) 2015 4F i
AR T 60. 0% 19 B 45 B2 5 P 0L, s nT 42 i R
[ S )1 22 4 25 04 12 1 P PR, o — 45 b D . 5
AN KT 65.0% , = % 4 f 448 N AR KT
60.0% . 7E 3 FlFE b5 B4 19 & B0 2 b, A 78, 6%
(1 22 4 254 OPD & 4 =0. 01% #2781 43 & &
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AT AR R N 22 4 25 0% 00 4 B o 2 DF R 46 o

FEXTAN [R]85 )1 22 2 2508 1) 4% Tl 1 48 b afE A 7 5
K2R J7 2250 Tt R, K 4 IR Gy (BRANIEYE IR 53 %
RO B% B i KPR R D ) TS TR G5 g 2 TR Y AT —
EFES ., HE— il PCA KIS AL, 4 D F R
J 2 & 25 0 HL A 5 W 4 04 DX 43, Ud B 1T 22 4 245 1
mi S AP WL AR, A0 g 50 g 250 P S KL RS, 5
AR T 22 () A7 AE — E A G M, BRI, el i 2
e 1 22 2 2568 IR B S AN AR, 25 A 2% i K
Ve T 12 A DN A I 2 AT AR R A, —
S50 R 50 g 250 B 80 ~ 120 A, 2 i < 1. 0% , /K ¥
PRI ) =65. 0% ; — %5 55 50 g 256 77 120 ~ 160
K, 22 <1.0% , KIEHERHY =65. 0% ; =45 i
50 g 254 7 160 ~300 Hi, 42 i1 <5. 0% , K #E PR
¥ =60.0% ; Bi 5 4 50 g 2541 & 80 ~ 300 Hi, 4
JE<7.0% , KEMWR B =60.0% ; & F R &4
MK Ir <2.5% ,BRAEPE K 53 <0. 5% , H At 4
T 8355 A7 5 BRAT WL [ 24 8 ) (R A G 25K
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