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Quality Standard and HPLC Fingerprint of Rehmanniae Radix Praeparata Standard Decoction
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Abstract: Objective To investigate the quality standard of Rehmanniae Radix Praeparata standard decoction,and to establish its high —
performance liquid chromatography (HPLC) fingerprint. Methods The total polysaccharide content was determined by ultraviolet — visible
spectrophotometry. HPLC method was used for the content determination of rehmannioside D,the chromatographic column was Diamonsil
Cis column (250 mm x 4.6 mm,5 um),the mobile phase was methanol —=0. 1% phosphoric acid solution (5 :95, V/ V), the flow rate
was 1.0 mL/min,the detection wavelength was 203 nm,the column temperature was 23 °C ,and the injection volume was 10 pL. The
HPLC chromatograms of 15 batches of Rehmanniae Radix Praeparata standard decoction were determined with rehmannioside D as the
reference, the  Similarity Evaluation System for Chromatographic Fingerprint of traditional Chinese medicine ( Version 2004 A) was used
to evaluate the similarity and determine the common peaks. Results The average dry extract rate of the 15 batches of Rehmanniae
Radix Praeparata standard decoction was 67.01% , and the average content of total polysaccharide was 3.58% . There were two common
peaks in its HPLC chromatograms,and the similarity of fingerprints was greater than 0.95. Conclusion The established quality standard

and HPLC fingerprint can provide a reference for the quality evaluation of Rehmanniae Radix Praeparata standard decoction.

Key words: Rehmanniae Radix Praeparata;standard decoction;quality standard ;fingerprint ; rehmannioside D;HPLC
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1 UBE5RG

1.1 {4s§

1260 7 = RO € 354 (35 B Agilent A ] ) ;U -
2910 HY LA — ] UL 43 6% B 11 ( H A Hitachi 24 ] );
BT25S AU T KV R N T 143 2 —) \BS210S #HL 1
RN-CREEE T 5y 2 —) 390 A FE 2 R4 (AL a0)
A BRZAF] 5 CP2102 B AL T - (B EET AR < # I > 4
B F) RSN 0 2 —) s RM2135 B4 5611 | #L (18
Leica 23 7)) ; KQ — 500DE %48 7 i 3 v e (R 1
TR A S A RN ) 5202V 280 B P i T4 (it
SCHAN AR A BRAE]D) s YR 3 ok i L (VB
B A BRA ], 255k 100 g) 6

1.2 k%

Hu DO RS CRV R A R A BR )L it
5 121010Y100752, % 5 =98 % ) ; Bk W 4 X) HE
i (458 111761 —=200601, 58 =98 % ), D - oK %%
BT (5 110833 201908, &5 =99. 8% ), #4111k
T EE 2 SR E AT ; HY R Bl (i ali, ik
TN Hr 4l K M HEAEK o 15 HEPH BT IR F, 4% 2020 4F
R H ] 24 0 (—35) D e T R, A TR R B
)22 AT S ), B P A v R 2 S B i R W P
FE N IE s A TIK A LR ST SBRANTES R S R, I  E
R I SEAEET T D EiE L PEILER 1.

2 HEE&R
2.1 FREFHE

B 15 LA SO £ 100 g, A RIS 2 056 1
A T A K B 30 min, AR R 60 min, 2 HE
i AR TEIR, 5 2 KA 6 fi5 80K, Bl HEHL 40 min, 2
PR, BIF 2 BRIV 4E 2 500 mL, F5ARAEZA
2.2 FEEXRIHE

A3 RS 25 i 15 HEB G EARHEA S 5 mL, 40 B
TH H 2R ML, K ZE T 3R T 105 C T4 3 h, B,
A3 E T PR 30 min, FRE R ITETER.T
R ) =T HFE(g) x B (mL) /[ BURER x 4
A2 (g) ] x 100% o 455 T8 RV {E R 67.01% , 3
W3k 2,

2.3 BREWEEENTE
VSR T B - PRI 105 °C T8 22 5 14 0 7K i 2 0

F1 15 MERAEER (%)

Tab.1 Information of 15 batches of Rehmanniae Radix Praeparata(% )

B HE u e e
PP " A BRBEAS Py WHFED

S1 20190310 [k 7 5.59 82.02 4. 45 1.91 0.034 0. 095
S2 20190320 [ % 5.69 83.96 6.00 1. 86 0.041 0.082
S3 20190508 [k 7 5.40 82.72 4.79 1.93 0.026 0.125
S4 20190522 T 5.63 79. 54 6.76 1.82 0. 040 0.116
S5 20190609 o) 5.77 82. 87 5.47 2.05 0.025 0. 096
S6 20191001 o) 6. 06 81. 46 5.84 2.66 0.051 0. 067
S7 20191022 i 6.01 79. 88 6.75 2.19 0. 030 0.075
S8 20190501 o) 5.89 80. 31 7.58 2.22 0. 048 0.074
S9 20190922 b3 6.09 76. 86 5.62 1.74 0.021 0.099
S10 20191228 g} 6. 10 74. 83 4.07 2.33 0. 040 0. 094
S11 20191101 bE o) 6.90 76. 38 2.49 2.69 0.051 0.063
S12 20200112 T 6.70 83.09 6.76 1.67 0.029 0. 066
S13 20200201 T 6. 15 79. 38 7. 66 1.97 0.022 0. 089
S14 20200202 o) 5.69 80. 72 7.56 2.08 0.037 0.082
S15 20200108 b3 5.26 83.59 5.87 1.71 0.037 0.089
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Tab.2 Determination of dry extract rate, total polysaccharide and

rehmannioside D content in the samples(% )

N . Yo WEFD
aETRR R T wr aes
S1 06. 61 3.33 0.062 0.082 75.610
S2 05. 46 3.59 0.087 0.125 69. 600
S3 67.61 3.65 0. 060 0.116 51.724
S4 66. 83 3.55 0.075 0. 096 78. 125
S5 72.01 3.57 0.058 0.067 86.567
S6 68.92 3.61 0. 055 0.075 73.333
S7 67.01 3.62 0.059 0.074 79.730
S8 68. 57 3.63 0.070 0.099 70.707
S9 63. 85 3.69 0. 069 0.094 73. 404
S10 70. 42 3.53 0.057 0.063 90. 476
M 66. 88 3.56 0.058 0. 066 87.879
S12 64.59 3. 68 0. 055 0.089 61.798
S13 66.77 3.72 0.062 0.082 75.610
S14 64. 02 3.62 0. 066 0.089 74. 157
S15 65.53 3.35 0.062 0.095 65.263
HEAh 43,43 mg KB FRE , B 25 mL A, Ik g i f

SEAS L FEA, WURE R R R 1. 737 2 mg/ mL F 5 45 4
Xof R 5 VTR o 43 DR SRR 15 AR ETA 45 0. 5 mL, 43 1]
10 mL B0, in 8 mL Jo/K 2B, IR e IR A, TE:
T, B0 S RV, TTTE ] 80 % LUk 2 U TTTE
IR 3550, 4, RIS A R

RE G R B ORG BURT % E X BRI R 0,
0.2,0.4,0.6,0.8,1.2,1.6,2.0,3.0 mL, 43| & 50 mL
ZE R, K E 7S RS e R R 3 0 0,
2.084 64,4.169 28, 6.253 92, 8.338 56, 12. 507 84,
16. 677 12,20. 846 40,31. 269 60 g/ mL [ Z 51 %} B8 &,
VSR o 53 S 2% F B 3 mL, 45 10 mL A, 0 5 %
ARV 1.0 mL, AT, i MR B ER 6 mL, i gl
57,50 C/KI 40 min, HUH , EKH R AT R =R RS,
DL 0 wg/mL Ry 2s U, T 490 nm i 440 0 5 WS

B AOGEE (V) AR AR TR B (X) N A AR adh AT
P, A5 R 2 HE RS R Y=0.04777X -0. 02282,
R*=0.997 17(n=9), 45 R F W, B 2 0 JF ¥ 2 15
2. 08464 ~31.269 60 mg 5 [H NS5 CREELMELR RIT,
ERIE B R 2. 1 WR 15 bR s
0.5 mL, 7358 10 mL 25 5, oK 2.5 mL, $#55) 4%
P o R A 00 s, B NS % RA TR 1.0 mL”
AL E WG R , T, B B2 i A5 R
SRR 3.58% , FEILE 2.
2.4 HWEEDARENE
2.4.1 BELH
{354 : Diamonsil Cis £ (250 mm x4. 6 mm, 5 Mm);
TENAH B - 0.1 % BEFRIA (5 : 95, V/ V) ; Ji i
1.0 mL/min; KM 0203 nm; AR 23 CU s JEREE .

10 uL7-%1,
2.4.2  EWRH &

I B D X RE LS B RSB RE, D 25 % WP
Vi, b B D BRI 76. 6 g/ mL 6 AR
VWA HIRE 2 B 2.1 TR 15 #AREA 4 5 mL, /K
WAL T, FRIEH 25 % WEEE, B2 10 mL 258
o MRS A E 2 B850, Uk BRI, ROAS A
T o K % IR 10 mlL, [R] A€ 5 8 45 ik il 4 B
P XS HE VA TR o
2.4.3 FHEEFEFE

F G PR - U B DO AR S 7 R0 it ik
ARV VR A IS R 4 2. 401 TR kA R R E L 45 R
PSR AL LA B D TR T 5 000, 55 AH SR £ 35 04 53
BIEHRT 153 WE 1,

L JE MR U AT DX R S I ORI B A X R
ARV VR A TG A 4 2. 401 TR Rk A R E L 4
FIPE Xl T U € 3 [T, E S b T DR R VR
3% A [l 44 B i 18] (30. 3 min) Zb JC 400, 260 & @ 1
RAFFEWE 1,

mAU mAU mAU
50+ 504 |f\ ) 50
40+ 40 ‘ ll i 40
30+ 304 \A | 30
| i
20+ : 204 W ‘J.ﬂg; | | 20
10 104 | A A 10
Ot - 0+ 0 A —
-10rr—TrrTrr T t/min - 10+ 177 t/min - 104 t/min
0 4 8§ 12 16 20 24 28 32 0o 4 8 12 16 20 24 28 32 0 4 8 12 16 20 24 28 32
A B C
1. ¥353 D

A A SR
1

B. k&R C
B Rk ik E

T M T BB, 8 VR

1. rehmannioside D

A. Reference solution

B. Test solution

C. Negative reference solution

Fig.1 HPLC chromatograms
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LR R EE 43 HDRG HOH B DO IR
# 0.1,0.5,0.8,1.0,1.2,1.6,2.0 mL, & 10 mL % &
I 25 9 W EEE 75, 4850, LA ZRT BR S V
2.4, 1 TR 3% 2R 0ERE 10 L M52 , 3 i W 1t AR LA
B TF DT (X, wg/mL) Ak b e T AL (Y)
F AR AR IEAT LA B AR B H R Y=5.614 15X +
4.56344, R =0.99998(n =7) S50, B4 D JbFE
HAE 15. 32 ~306. 40 mg N S LM R R 1T

K% B O BT D X IR L RO 2. 4.2 T
TGRSR A 10 WL, 7 2. 4. 1 T F (3% 5 i 2k
FEM A2 6 YK, 0 s W i AL 45 SR (19 RSD 4399 4 0. 89%
0.64% (n=6), TN L R AT

e PR B 2. 4.2 WUF (i, i TR
IR CE 0,2,4,8,12,16,24 h B 2. 4. 1 TR (a4 4%
PRI e SR AR S5 R RSD 2 0. 87 % (n=1),
FE L TV VR S TR 24 h PIIEARTRE

F AR BUbRE 5 mL, 3k 6 15, 7% 2. 4.2 T
IO A B SR IA TR, 4 2. 4. 1 TR O3 SRR
E ORI R, R B D S R A R M D
44N 0. 118 mg/mL, RSD 4 1.85 % (n=6),%
W R R AT

TRE 1T 56 - S N AR E T (LS
20200201)0. 5 mL, 3t 9 fy, 43 5IKS % in A ML B 17 D XF
WA (61. 28 wg/mL)0. 5,1. 0 mL, Wb #5HE D % B 5,
W (122,56 pg/mL)0. 7 mL, % 2. 4.2 Wi F 77 Bl 4%
P S AT, PR 2. 40 1 TR Ak R ERE I 22, 3T
FRCR BRI 3,

£3 MEEKABRER(n=9)

Tab.3 Results of the recovery test(n=9)

HasE(ng) mAZ(g) MEE(ue) =kE(%) X(%)  RSD(%)
59. 14 30. 64 88. 44 95. 63
59. 14 30. 64 88.49 95.79
59. 14 30. 64 89. 52 9. 15
59. 14 61.28 122.79 103. 87
59. 14 61.28 120.73 100. 51 98.18 2. 74
59. 14 61.28 119. 17 97.96
59. 14 85.79 143.22 98.01
59. 14 85.79 141. 85 96.41
59. 14 85.79 141.73 96.27

2.4.4 HHEENRE

I 15 HEHOBEAR U 25 35 &, o0 B4 2. 4.2 BT 7
P A5 B A, T 2. 4. 1 TR (433 45 1 AR
SE LTI R, AR MED RO P D A
FERE R 10 R R (9 ) = ARIFEAR S i /K
R CE—FR97) 8 AR B4 5 1 x 100% o 25 b i ik
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R D S E Ao 0. 064% F10. 087% , F:
BRI 74.275% ,FENFE 2,
2.5 BEERIEEYLEEEL

VSR £ 7 s BT VA P B4R 2. 4 T L 15
iR I 2. 4.2 TR 7 A AR A
Fie 2. 4.1 WUN A5 S HEREIN E B 15 Fb 2 85
Vo) PEUBCE 5 N 2 £ 348 S RS AR LR TE A 3R
45 (2004A Jf)™, LAS BRI, ST, B[R] 58 B2 1520 0. 10,
KHZ S AE, A ShICEL, A okt B IE S (R, 3R A
FELTEDLE 2 8 3 Figk 40255 15 #Lah i bR iE A1 8L
P 3 R 0L 5500 T 1 ARARLEE 8 K F 0. 95, B — 3K
PEAR G- 1s1

mAU

146. 53 1
]

106. 56 1

70.624

32.661

-5.03+ T T T T T t/min
0 5.07 10. 15 15.22 20.29 25.36 30. 44 35.51

B2 15#tEtEREFNSIRIBRIES MBS EE
Fig.2 HPLC superimposed fingerprint of 15 batches of Rehmanniae

Radix Praeparata standard decoction
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1. BeetMHEF 2. EHD
B3 thEREZENEERIETBIESEE

1. aucubin 2. rehmannioside D

Fig.3 HPLC reference fingerprint of Rehmanniae Radix Praeparata

standard decoction
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R4 15 AN ERAE T B KAE RIS S EERME TN
Tab.4 Similarity of HPLC fingerprints of 15 batches of Rehmanniae Radix Praeparata standard decoction

HE S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 R

S1 1.000 0.985 0.984 0.978 0.976 0.989 0.990 0.978 0.987 0.995 0.988 0.993 0.991 0.991 0.993 0.995
S2 0.985 1.000 0.968 0.998 0.945 0.996 0.996 0.997 0.999 0.988 0.997 0.985 0.976 0.974 0.972 0.99%4
S3 0.984 0.968 1.000 0.961 0.982 0.969 0.979 0.965 0.969 0.982 0.969 0.989 0.987 0.989 0.991 0.985
S4 0.978 0.998 0.961 1.000 0.936 0.993 0.992 0.996 0.996 0.981 0.994 0.975 0.965 0.961 0.959 0.989
S5 0.976 0.945 0.982 0.936 1.000 0.955 0.959 0.939 0.948 0.973 0.955 0.978 0.981 0.974 0.980 0.971
S6 0.989 0.996 0.969 0.993 0.955 1.000 0.996 0.996 0.998 0.994 0.999 0.989 0.982 0.977 0.976 0.996
S7 0.990 0.996 0.979 0.992 0.959 0.996 1.000 0.994 0.996 0.994 0.996 0.992 0.985 0.983 0.983 0.998
S8 0.978 0.997 0.965 0.996 0.939 0.996 0.994 1.000 0.998 0.987 0.995 0.983 0.972 0.968 0.966 0.992
S9 0.987 0.999 0.969 0.996 0.948 0.998 0.996 0.998 1.000 0.993 0.997 0.987 0.978 0.974 0.974 0.996
S10 0.995 0.988 0.982 0.981 0.973 0.994 0.994 0.987 0.993 1.000 0.991 0.997 0.992 0.986 0.990 0.998
S11 0.988 0.997 0.969 0.994 0.955 0.999 0.996 0.995 0.997 0.991 1.000 0.989 0.983 0.978 0.976 0.996
S12 0.993 0.985 0.989 0.975 0.978 0.989 0.992 0.983 0.987 0.997 0.989 1.000 0.997 0.994 0.995 0.997
S13 0.991 0.976 0.987 0.965 0.981 0.982 0.985 0.972 0.978 0.992 0.983 0.997 1.000 0.994 0.995 0.992
S14 0.991 0.974 0.989 0.961 0.974 0.977 0.983 0.968 0.974 0.986 0.978 0.994 0.994 1.000 0.999 0.989
S15 0.993 0.972 0.991 0.959 0.980 0.976 0.983 0.966 0.974 0.990 0.976 0.995 0.995 0.999 1.000 0.990
R 0.995 0.994 0.985 0.989 0.971 0.996 0.998 0.992 0.996 0.998 0.996 0.997 0.992 0.989 0.990 1.000

R 2 AL SR I 19 34— P, PRIt 3R 2T D S B i P B 35 % &,2016,41(8):1367 - 1375.
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