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Study on quality standard of fresh Rehmanniae Radix formula granules based on
standard decoction
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Abstract: Objective The quality standard of fresh Rehimanniae Radix formula granules based on standard decoction was
established to provide reference for the quality control of fresh Rehmanniae Radix formula granules. Methods According to the
Technical Requirements for Quality Control and Standard Formulation of Chinese Medicine Formula Granules, 25 batches of fresh
Rehmannia standard decoction were prepared, the extraction rate and the contents of catalpol and rehmannioside D were determined
in each batch of standard decoction, and the UPLC characteristic chromatogram that can fully characterize the iridoid glycosides and
phenylethanolic glycosides of fresh Rehmanniae Radix was constructed; Three batches of fresh Rehmanniae Radix formula granules
were prepared based on the consistency with the extraction rate, index component content and characteristic chromatogram of the
standard decoction to verify the rationality of the standard formulation. Results The measured range of the extraction rate of fresh
Rehmanniae Radix standard decoction was 13.93%—20.09%; The measured contents of catalpol and rehmannioside D were 36.14—
73.37 mg/g and 2.96—5.33 mg/g; Ten common peaks were identified in the characteristic chromatogram of iridoid glycosides. The
identified peaks 3, 4 and 6 were catalpol, rehmannioside D and leonuride; Eight common peaks were calibrated in the characteristic
chromatogram of phenylethanolic glycosides, and peaks 1, 4, 5 and 6 were identified as purpureaside C, verbascoside, jionoside Bl

and isoacteoside; The extract rate, index component content and characteristic chromatogram of the three batches of fresh
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Rehmanniae Radix formula granules were close to the standard decoction prepared from the same batch of medicinal materials, and

were within the scope of the quality standard. Conclusion The quality standard of fresh Rehmanniae Radix formula granules based

on standard decoction established in this study is scientific, reasonable, stable and feasible, and can provide a reference for the

quality control of fresh Rehmanniae Radix formula granules.

Key words: fresh Rehmanniae Radix; standard decoction; formulation granules; quality standard; catalpol, rehmannioside D;

leonuride; purpureaside C; verbascoside; jionoside B1; isoacteoside
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F1 25 MEHDEAMKIFER
Table 1 Origin of 25 batches of fresh Rehmanniae Radix

Jrs it KU ) | 5 72 SRS )| PP P SRUSCHR [i]
Y1 AR R 2019-10-20 | Y10 i AEMETHRE  2019-11-29| Y19 WLPAIEIRTTPIME 2019-12-03
Y2 EASEETRE  2019-10-20 | Y11 JREAEMETRE  2019-11-29 | Y20 R EAEETTEBEE 2019-12-15
Y3 AREEEET RN 2019-10-20 | Y12 JREAEETRE  2019-11-29 | Y21 A AEETTEBEE 2019-12-15
Y4 AEAEETREE 2019-11-29 | Y13 R EEETRE  2019-11-29 | Y22 A EETRE  2019-12-15
Y5 A EETREE 2019-11-29| Y14 WREEETRE  2019-11-29| Y23 LA HIEEIT A B 2019-12-22
Y6 AEASEETREE 2019-11-29 | YI5 A EETRE  2019-11-29 | Y24 b A HEMSHT 2 B 2019-12-22
Y7 AEAEETREE 2019-11-29 | Yie R EEMETTREEE 2019-11-29 | Y25 b A HEMS AT 2 B 2019-12-22
Y8 R AEETTERBEE 2019-11-29 | Y17 WA EETRBE 2019-11-30
Y9 mEAEETREE 2019-11-29 | Y18 JA R A EETEINT 2019-11-30
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Table 2 Extract rate of 25 batches of standard decoctions

and three batches of formula granules

Gis  HEER% | 4T HER% | T HER%
S1 13.93 S11 14.83 S21 19.00
S2 14.37 S12 18.75 S22 20.09
S3 14.43 S13 15.00 S23 18.14
S4 19.38 S14 17.75 S24 18.92
S5 16.53 S15 17.14 S25 17.63
S6 17.47 S16 17.95 C20 18.03
S7 16.59 S17 16.60 C21 18.15
S8 18.74 S18 16.57 C22 19.07
S9 18.19 S19 16.62

S10 17.47 S20 18.67

S1~825 24 25 itk (Y1~Y25) #I#HIbREZF, C20~C22
N 820~S22 [EHLIRZIH (Y20~Y22) il 4 (I )7 $UkL, S20~
S22 "N RRBEATRR

S1—S25 are standard decoction prepared from 25 batches of
medicinal materials (Y1—Y25), C20—C22 are formula particles
prepared from the same batch of medicinal materials (Y20—Y22) in
S20 — S22, and S20 — S22 are hereinafter referred to as

accompanying standard decoction
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1 EMERAREAT (A) MEFEXRM B) B UPLC
Fig. 1 UPLC of fresh Rehmanniae Radix

decoction (A) and catalpol reference substance (B)
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JRESH RSD AN 2.17%, # W% E 2 M R 4.
2.3.8 IFEMIWERELE  HUEEH AR AEA ] (S3)

FEL O 43, B4 0.05 g, FEHFRE, B THEME,
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Table 3 Determination results of index component content of 25 batches of standard decoction

B #/(mg-g™)

B H/(mg-g ™)

s T, Tl S 20.0% TS E 20.0% | H5 T, TR 20.0% 2GR 20.0%
TR PrHE M D P RE R PrHE M D
SI 5490  3.44 38.23 2.40 SI5 5044  3.92 43.23 3.36
S2 5167 327 37.12 2.35 S16 42.89  3.85 38.48 3.46
S3 5344 373 38.56 2.69 S17 7337  4.14 60.88 3.43
S4 6579  3.06 63.75 2.96 SI8 4648  4.63 38.52 3.83
S5  59.18  3.44 48.92 2.85 S19 5797  3.85 48.19 3.20
S6 5673 4.40 49.54 3.84 S20 51.52  3.57 48.10 3.33
S7 6851 299 56.82 2.48 S21 47.09  3.99 4475 3.79
S8 5493  3.17 51.47 2.97 S22 57.69  3.80 57.69 3.80
S9  61.06 430 55.55 3.91 S23 4495 320 40.76 2.91
SI0 5455  3.17 47.66 2.77 S24 4393  3.10 41.56 2.93
SI1 4246 533 31.49 3.96 S25 43.55  3.40 38.38 3.00
SI2 5480 3.4 51.37 3.04 C20 42.65 3.15
SI3  36.14 428 27.11 3.21 C21 39.79 3.26
S14 4682  4.05 41.55 3.59 C22 38.66 3.16
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Fig. 2 UPLC of fresh Rehmanniae Radix standard

decoction (A) and rehmannioside D reference substance (B)
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25 #LEEHL T AR AE ) LB D R HCN 2.96~
533 mg/g, “F¥MEN (3.73+0.57) mg/g; 3 LS
WORLHHL BT D BUEE0r i 3,15, 3.26. 3.16
mg/g, 5 3 MEEITARAEZ AL HI R 20.0%3T 5 5
15 B B AR — 2L

2.5 IRGGERmEE SRR S FHEEE S

250 RS A A B b AR U R/
JrRLE R, WA, BXZ 02 g, AEERRE, BHZ%E
HEET, RSN 60%H B 25 mL, FR5E &,
B AR (ThE 250 WL A% 45 kHz) 60 min, Ji
A, BRRGERE, H 60%FBEANERHFRE, 7
5], JE, KEEEHELEW 10 mL, WRAFRIET,
BRI 0.1% B R/KIEIAE, % 10 mL &)l
B, I 0.1 %R KIS B %, #5), JERt, Hus:
e, Bif.

252 PHEMVASIH] S RS RRIORERE . R T
D. s RFEA XIS R, FERRE, N 0.1%BR
KIS IRIE B2, i BSTR & IR A

253 mik%M K Waters Acquity HSS T3 (100
mmX2.1 mm, 1.8mm) ifi:; PLLIE-0.1%mR
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AKIEWONIBIAE, BREEDEL: 0~5 min, 100% 0.1%
WERR/KVEW: 5~7 min, 0~5%ZJfE; 7~10 min,

5% 10~16 min, 5%~11%ZfE; 16~18 min,
11%~16%Z.JE; 18~35min, 16%~30%ZfE;
I 30 °C; A K 203 nm; AFAE 0.3 mL/min;
AR 2 ule

254 FEEEHEE U EREZF (S3)
MVETR, 1% €2.5.37 TN IS AIE, SR 6 X,
DL 4 SHbdF D AikiE S RIE (S, M TR
M RFEAF, 4 SR UMY D, {REE R AN
VAR JE R, BAE NG ERGE =, ER(EfL S
RO FR RN, MR RS RIE), THEAS &
fEVES S U 1A O B ) TR) 5 AR G U T AL Y RSD
BINT 4%, R\ R A

255 FaEtEEE BT AREZF (S3)
MVATR, 1% “2.5.37 TR RS, 4 BITERE S
BIGH 0. 20 4. 8. 164 24 h HERER, HEASR
RRAE U S UG (1) AR X £ B s ) 55 AR G TR ALY RSD
BINTF 3%, RIPERSIEEAE 24 h NERETE R 4T
25.6 EEMEL HERHL TR (S3) E &,
% “2.5.17 WUR TG A s, AT 6 1

P “2.5.37 WUF IS FAERENE, THEASSRHE
W5 S W PR AR X DR B BN ] 5 ARG I AR RSD 3
INF 4%, RENZTEEENERLT.

2.5.7 FRAEEER ST LA R e L 25 it
e I AR E A 7T (S1~S25), %M “2.5.17 Wi R J7
S AR AT, TR “2.5.37 TR itk 4Rk
FERE I, 235 25 RFAIE W AFDGT £ B BT 1) FHAR X W TRT AL
THRAPIME, 4R IEK 4.

W S MR FRUEZFARAE S A SN “Hh2ith
PR SR E AU Y RGE (2012 FRD” BAFHEAT
ARBR, 5 37 T AR AR 1 77 B0 HEARRAE B (RO,
ZERWIE 3 . THEARBUEE, 25 #tEEHhhn it
A (S1~825) 5 R BIAHLEE 45125 0.999. 0.999.
0.999. 0.999. 0.999. 0.999. 0.999. 0.998. 1.000-
0.999. 0.997. 0.999. 0.995. 0.998. 1.000. 0.998.
0.999. 0.994. 1.000. 1.000. 0.999. 0.999. 0.998.
0.998. 0.993, ¥J KT 0.99, 2 BE T RIFHE B
WJTEEIE R B, FFEbndEz R EsR . @2
FHIEEREILhR e T 10 NG I, T8I0 8 i Lu Xt
XT3 CRFERE). 4 (B H D). 6 (iBRRHE) it
ITTHRIN, 2R 0E 4 fis.

0 3 HEEEHL B AL 7 Wik (C20~C22), %M

x4 HAEBRXRERESHEMERRE CREETE
EES)
Table 4 Average value of relative retention time and

relative peak area of common peaks (iridoid glycosides)

AHXAREE AT RSD/%
FRIF UG N " N
i [] VEETHIAR AR BRI TR] A Yok 0 i AR
1 0.27 2.26 2.23 30.95
2 0.31 0.62 1.74 58.64
3 0.58 16.78 2.39 24.57
4(S) 1.00 1.00 0.00 0.00
5 1.03 0.30 0.39 42.78
6 1.15 0.89 0.21 28.62
7 1.34 0.61 1.48 26.07
8 1.81 0.26 1.64 35.18
9 1.91 0.54 1.73 58.78
10 2.03 0.36 1.68 59.62
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B3 25 #tEtith AR E AT UPLCYFERLYE GREBTEHEZ5)
Fig. 3 UPLC characteristic chromatograms of 25 batches
of fresh Rehmanniae Radix standard decoction (iridoid
glycosides)
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J 1ﬁ2 56 7
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t/min

3-FERE AR D 6-af BEELE

3-catalpol 4-rehmannioside D  6-leonuride
B4 SRREZTIRRE Q). FERIEEERTES
HER& (B) B9 UPLC & (RGERFEEZ)
Fig. 4 UPLC of standard decoction of fresh Rehmanniae

Radix (A) and iridoid glycosides mixed reference substances
(B) (iridoid glycosides)

3
! 4(9)

) L_MJL_ A . 522
U | S ; S21
BTV P A AA—J__.: S20
- , A C22
o ; , 21
_ L___.L_..uJ 00 R U 0 ¢ W €20

0o R 16 4 32
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5 3 HtBEMEREC 7 R SREITAREZ IR UPLC $5EE
TE R REEENE (R) CREBTEH 2)

Fig. 5 UPLC of three batches of fresh Rehmanniae Radix
formula granules and accompanying standard decoction as

well as control characteristic atlas (R) (iridoid glycosides)

R 5 3 HESEEC S BN SRR TR E AT HE ELE R R
HERTEILLAS GRGEEREE 2

Table 5 Comparison of relative retention time between
three batches of fresh Rehmanniae Radix formula granules

and accompanying standard decoction (iridoid glycosides)

&6 3 HEBEMERED 75 BUR SREITARE A T HHE EE A X 1%
EREEE CRERTEH 2)

Table 6 Comparison of relative peak areas of characteristic
spectra between three batches of fresh Rehmanniae Radix
formula granules and accompanying standard decoction

(iridoid glycosides)

FEX T AR

1 U2 g3 g4 g5 &6 KT &8 IE9 IE 10
S20 2.38 0.75 16.67 1.00 0.23 1.27 0.77 0.15 0.42 0.24
C20 2.86 0.37 16.81 1.00 0.19 1.15 0.55 0.18 0.46 0.24
S21 1.46 0.57 13.17 1.00 0.18 0.91 0.42 0.13 0.35 0.18
C21 2.87 0.92 15.00 1.00 0.16 1.11 0.49 0.17 0.66 0.37
S22 2.65 0.75 17.68 1.00 0.20 1.37 0.77 0.15 0.28 0.15
C22 2.84 0.37 16.24 1.00 0.15 1.09 0.54 0.17 0.57 0.32

P it

R R B 1)

F fib
W1 g2 IE3 U4 IES K6 IE7 1E8 B9 IE10

S20 0.28 0.31 0.59 1.00 1.03 1.15 1.35 1.81 1.92 2.04
C20 0.28 0.32 0.61 1.00 1.04 1.16 1.38 1.75 1.85 1.97
S21 0.28 0.31 0.59 1.00 1.03 1.15 1.35 1.81 1.92 2.04
C21 0.28 0.32 0.61 1.00 1.04 1.16 1.39 1.77 1.87 1.99
S22 0.28 0.31 0.59 1.00 1.03 1.15 1.35 1.81 1.92 2.04
C22 0.28 0.32 0.61 1.00 1.04 1.16 1.38 1.76 1.85 1.98

AMFFAEDE,  HLRRFAE UG (1) R X (i B BT ) AFERF X Uit T
S BEAT PR I A — S

2.6 FIEEEHEROTFHEREEL

2.6.1 AL BRI R/ 7 ROk IE
&, W, 202 g, FEEME, ERERVIRY,
FEEMN 30% Il 20 mL, %%, HERE, @
Ao (ThEE 250 W Hi#% 40 kHz) 20 min, J30%,
MAREE, F 30%F NSRS E, A,
Jert, HustyEm, BRSARR S IA

2.6.2  OFREGIEMRH A RS PR b B
C. BT, AR ORI Bl B0
TSR, MERRE, RS EFES,
JRVR A5 HE AR

2.6.3 ikt K Waters Acquity HSS T3 (100
mmX2.1 mm, 1.8mm) ifi:; PLLIE-0.1%mR
AKIEWONIRBNAE, BREEDEHL: 0~3 min, 0~16%4
E: 3~10 min, 16%~17.5%ZMf; 10~20 min,
17.5%~21%ZMfE: 20~22 min, 21%~26%Zfi;
22~27 min, 26%~30%ZMiE; 27~30 min, 30%Z
s AR 35 Cs A 330 nm; AAFRGE 0.3
mL/min; B 4 ul.

2.6.4 FEEEHE B EEERAEAT (S3) R
RV, % €2.6.37 TR S IE, IESEERE 6 X,
PLS SR L T Bl ik S IE [(S, 45
N 4 DNSHEVEIS NI 2Ty, PR -7
C HIgm R R, Sk 8 MifT, NEfEASR
U U 4 FNUE 6 ABEICHEH M R BT, 2
IEAHE AL, RIEHER ST, RNEE NS
s U 5 CEEMMWEEOR ZBEH B fREREES, %
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AR AR E, WukFENSIRIE ], THEA & RHEIES
S WS PR ARG (4% B B ) 5 4 6 0 T AR ) RSD {340/ T
4%, RIS IIRG 5 RIF

2,65 FaEMEEE  BERHEFRHEZT (S3) R
MV, % “2.6.37 TR EE SRR, S BITERE ]
ZIEH 0. 20 4. 8. 16+ 24 h HERERI, HEASX
RRAE I 15 S UG )R 5o (3% B sF 1) -5 40 Yo TR B P RSD
BINT 4%, R\ SIERAE 24 h R ETE R 4T
2.6.6 FHEEMFE LR TAREZF (S3) EE,
% “2.6.17 TUR I & A mIsw, AT 6 s
% “2.6.37 WU B FAFEREIE, THER SRHIE
W5 S U AR £R B I 6] 5 AR XTI T AR Y RSD 3
INT 4%, REPZTEEEE R

2.6.7 RHAEEE RS AR SE H 25 #t
ff B FRUEZ 7 (S1~825), %M “2.6.17 T T )7
RS AR AL EIR €2.6.37 TUT itk st
FERSIN, e 3% 25 R AR WA A XoF f B IS TR AFTAF Yo g T AR
THEFI8ME, ZRIE T,

B BAHORBRIEZ AL SRR SN “Fhzi
TSRS EE A UE VAN R GE (2012 RRO” 3R AFEET
AbFE, FESTERHIEARAEA T R, 45 RUWIE 6 s
THEARLRE, 25 ftEEH AR HEZ A (S1~S25) 5
R IIAHBLUEE 2351 0.975.0.978.0.978.0.994.0.976.
0.937. 0.943. 0.887. 0.873. 0.890. 0.948. 0.958.
0.985. 0.969. 0.974. 0.933. 0.954. 0.934. 0.895.
0.894. 0.975. 0.852. 0.837. 0.901. 0.847, ¥J KT
0.83, & BHE ST [ ARRAIE PR A WU 7 v B M R
Fre bR A 2K .

LIRS AR E T 8 N g, @i Xy
MR LT, XU 1 CEEHE T C). 4 (CRESTERE
=7 HBEHHRERESHENIETRE RTEEY)
Table 7 Average value of relative retention time and

relative peak area of the common peak (phenylethanol

glycosides)
FRAEWE  FEXTRBE N A (RSD/%)  AHXFIETH AR (RSD/%)

1 0.46 (0.82) 1.88 (58.41)

2 0.61 (0.83) 1.66 (36.44)

3 0.66 (0.00) 1.11 (27.59)

4 0.86 (0.00) 0.38 (99.16)
5(S) 1.00 (0.00) 1.00 (0.00)

6 1.06 (0.41) 1.03 (109.65)

7 1.60 (0.45) 3.28 (41.05)

8 2.14 (0.62) 0.42 (57.36)

1

2 6
3 45 " 8 R

A S25
i S24
S23
S22
S21
S20
S19
LA ha . S18
S17
S16
S15
S14
S13
S12
S11
S10
S9

L b L
i
f

S O oy W

.

S6

S4
S3

0 8 16 24 32
t/min

6 25 M EFRAEA T UPLC $HEELE (KZEBHEZ)
Fig. 6 UPLC characteristic chromatograms of 25 batches
of fresh Radix
(phenylethanol glycosides)

). 5 CEMER LT B, 6 (GBS
AT TN, SR WK 7 R,

He 3 fiefie b e i 7 Wik (C20~C22), %@
“2.6.17 T T i &AW, F5IR “2.6.37 T
RS R, SR A 8. IdFERHIEIE
FEOOT R B B[] FIAR S e T AR, L3R 8. 9. 25 SRR,
3 HHPC 5 RORL AR Ll 1) 52 305 0] AR AIE [T 1 A 1]

Rehmanniae standard decoction

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

t/min

LB C 4-BEMMHET SRR AT Bl 6-7E

AR

1-purpureaside C  4-verbascoside 5-jionoside B1 ~ 6-isoacteoside
7 EMERRESIFRRR QOFREMNR®E B) B
UPLC B (RZEEZ)
Fig. 7 UPLC of standard decoction of fresh Rehmanniae
Radix (A)
(phenylethanol glycosides)

and mixed reference substances (B)
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E8 3 HteEthEEL 7 B SREITAREA IR UPLC $HEE
ERXRAFEEE (R) (KZEBHEX)

Fig. 8 UPLC of three batches of fresh Rehmanniae Radix
formula granules and accompanying standard decoction as
well as control characteristic atlas (R) (phenylethanol
glycosides)

* 8 3 B EEC S BN SRR TR AT HE B HE R R
BEfELLE (R ZBFHL)

Table 8 Comparison of relative retention time between
three batches of fresh Rehmanniae Radix formula granules
and accompanying standard decoction (phenylethanol

glycosides)

G OR B B 1)

g1 g2 W3 g4 1ES ke g7 £
S20 046 061 0.66 086 1.00 1.07 1.60 2.14
C20 0.44 060 067 087 1.00 1.07 158 1.96
S21 046 061 066 086 1.00 107 1.60 2.15
C21 044 060 067 087 1.00 1.07 158 1.96
S22 046 060 066 086 1.00 107 1.61 2.15
C22 044 060 067 087 1.00 1.07 158 1.97
F 9 3 LB ER S TR SR TR AT B X I
ERLLER (RZEHEZ)

Table 9 Comparison of relative peak areas of characteristic

P

spectra between three batches of fresh Rehmanniae Radix
formula granules and accompanying standard decoction

(phenylethanol glycosides)

AR U TH AR

g1 g2 W3 g4 1ES e g7 I1ES
S20 127 1.15 124 0.11 1.00 031 504 048
C20 393 241 046 064 1.00 231 493 046
S21 273 1.61 106 027 1.00 0.73 4.03 0.6
C21 516 322 053 137 1.00 474 422 059
S22 1.12 091 127 0.13 1.00 028 6.01 042
C22 425 265 041 142 1.00 433 3.62 0.69

FE

(1) 8 AMFFAENE,  H AR AR VA PR AR X FR B B () FHAE X
W THT R 5 AT BR i 1 71 S AR — B
3 g
3.1 HEFRCEMFRAE

(R 2 77 FORL o 52428 1) 5 7 v 1) o AR 225K
PRHEZ IR S BT &, LBt ER
BRI EwmZE, CAMEINE 3 fi5 SD (S41E
1) 70%~130%) NHERPRVFLE. 25 fifh
WAMEZ T B R PEMEAN (17.1911.57) %. 45
i iy B FR U 5 B RSB 3 % SD S Bl X
PIE ) 70% ~ 130% , BI 12.49% ~ 21.88% Hf
12.03%~22.34%, 3BT NIk
KA P o (i ik e B TC 7 R ) H B 28, DR IR B A B
Fic 75 UKL 1 53 R ¥ — R AR e , 456 25 HEEEHh B AR iE
B B R TE S LA 3 HERC 5 5ok B R 1
SEBRE L, HH I 2R 5 ROR ) R A 2 A 20.0%
T VA b B P 7 R IR B H R R S A )
70%~ffill & 20%, BPFEHIAE 12.03%~20.0% M H ,
1B21°8 12.0%~20.0%.
3.2 ERERTEERESETCENHRE

WEFLRI,  FERE B PRI B s 15 R o) KA
Ree T A A3 A ) 3 2 24 0 o Rk s), JmT DL
15 JIE 0 4 B A BB AR AR, AL T L R R
P ERRSZAA, (2RE B- P MEROREI,  $2 &R E
8 -4 (glucose transporter 4, GLUT-4) [J3RiX,
I EE A P Ia %, B AR, 05pE
AR, FRARAEE PR R 25 75 3 ROBR PR K BRI B o171,
TRAFTEUSUE I T D ] RE A M R IE BUARAE
MM EEY TR —, kT D v M m
TR R R 75 S 01 PC-12 4545, FLAE R ML AT
A& = BDNF %Kik, @it BDNF-TrkB @ K
FEHITARH, RART WA, N REDH
A FUOT, 13k B A B A 28 D 35 A 1 38 1R 7% 1 A%
45, H CREZ8) 2020 H2 AR — 5 e 2 2 0 1
TR AR IR R R AN S D, HCASHE T AR
W1 B D A A 1 S TC 7 R o 4 1 R R AR
By AW 558 T IREGE A $REO AL W
R B DA R B EA T, o 2 b B s v 2 7510/ 5 kL
FEEE AL G F D S mIRem . 450K, A 60%
HEE 25 mL, A HE 30 min, RCRE. ORI
BHIHED,

(R 20 5 UKL 5242 1) 5 i v 1) R AR SR )
FREZ I RAE S R IR &, iR & 2 0E 1S
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FIFaAR R W &, DAME IR 3 fi SD (53
fHE) 70%~130%) A& &0E P RvrERE. 25 #t
i by 35 Ay A 3 77 R ORE BT = 4y B ME Y 52.83
mg/g, SD AN 8.79 mg/g. & & IEHATEISE MK 3
¥ SD (75N 26.46~79.21 mg/g, 25 #thriE
FERE S EITETE N, YaRE S, AT S
= FBIME 70%~130%H7EE A 36.98~
68.68 mg/g, 25 #LEFHIEARAEA T A 2 HALETE
FlN, N SI3 (36.14mg/g) F1S17 (73.37 mg/g),
FIT 7 BB A8 /0, ) B b 8 T 5 SR P 2 e A
KA B ], MO S S AR AR 7 7 R R
EVOEBUIIER 70%~ 130%EB &R, B 45 £E
36.98~68.68 mg/g NE . AHNPIEEHEE C T Bk F
WL PR 7 2 30 L DU ¥ 3 77 e o B 20.0% 4T 575 34
A 70%~130%, B 31.91~59.26 mg/g, 3 fitEh
T 7 WORLRE I B B3 AE ML TE L Y

25 Lt B bR UEZ R P BT D O E 0
{4 3.73 mg/g, SD N 0.57 mg/g. FiE s EuRlE
ISE Inos 3 £ SD HIvuE, Bl 2.01~5.46 mg/g,
25 fithriEZ IR D SRR N, JuET
B, AFIT B E A 2 BOSME 70%~130%
(IYEFE A 2.61~4.85 mg/g, 25 FLEEH B bRtk 77
A 1 RUREJEEIN, A S11 (5.33 mg/g), Al i Eb il
BN, R B TC 7 R ) o AR E AN AR IR
EREEH], SRR HEZ IR D S 2
FEI UML) 70%~ 130%5 A 5, BIEHI7E 2.61~
4.85 mg/g N'H. HINFEEHEEL ORI EE D
(1) 25 530 B U AE I R 4 B 20.0% 4 B 3518
) 70%~130%, Bl 2.24~4.16 mg/g, 3 LT
Ji WKL B D S E I E T AN .
3.3 4HEEEHE xR BB R ) 5 A8 Xt g E AR SE E 89
TE

ficf 1y B BB A PRI RS AN R 2R R
55, MM T SR B R, B BT KA
HAE 203 nm KA BERIIRILG K OEEH K
BRAT MRS, 7 330 nm FRIE K AL B IR,
P T 6 b 8 o PR S I R R R ) B R, R
LTSN B IR, e DK 2045 Bk i 17 25 A
KO R BEE R — ISR F, N T RIES
RRAEUE (A 28007 B LA R SR 2GR, BRAIR AR U ) 1
o, AT GRS T SRAE M RS 1 ISR or AR
TR FIRFE RS . Bhah, WFTREE, i
TN AR B8 RN B 3 (Rt RE v, B0 Tk s 17

KT KAEVERRINL, W2spide, AR 838
TG R, BRARAR B S e e L i 8 5 A R0,
AU L 7 s . Af b B R B T W R
I Tk s 5 2 o R AE B, R A M A At B
Bt 77 kL sk kg 8, H B Hb B L 7 B0RL LT
VRS I 3 CRERE), WO ST IS Tk T 25 1 7
TR, wy T v O 7 R R M

BeAk, Hh B R 2B RS B R E B
AT PERO, ST IR BT SR R AT I o
by B T 7 RS B A ) B B L AR i
HHR T AFTRPUAR FelOT . VR DR
EI A i) xof i by 3 74 32 751/ 0 7 UKL AR IE B 1 5
M, S55RRE, T 60%FH B 25 mL, HiFSHEE 60
min, IR EERE T 28 R4 B KRR W BB L, W
FIFH D 0 30%F EE 20 mL, # A $2E 20 min,
I TR RSy SRR AE W AR 55 v VA R D
eI

IR H R 8. DA 4 Hh B H D gy 20
W S, 25 fEfH AR MEA TS RHEIE S S WER AR
(BN A] ) RSD 7E 0.21%~2.23%; 5t I & RRE I
(AR R BRI [ A, BRI, AT DA FH ARG £/ B
N () BN RFAE 0 AT 78 67 o AR AT 25 HLEHh SR v
7 B FRRAE A S, S bR A AR
s N 2H 10 NMEFIEKE, S D S ¢
FEXT RLAUE S S U, THELSRFIEIE S S WERIAF XS fR
RIS IR], AR OR B B[R] RO A R (1) £ 10% 2
W, BUEMAN 027 (1§ 1), 031 (I§E2), 0.58 (%
3). 1.03 (I 5), 1.15 (I 6). 1.34 (& 7). 1.81
(I 8), 1.91 (I 9), 2.03 (1K 10D, F4HFIEE S
W FRY R X D THI AR Y RSD 7E 24.57%~59.62%, i W]
AN FEIRER IR A U T AR A Z2 50K, RIS AL
YR I S ARAE 12771 25 R TE UG T AR R Ik 2 1 20 1 B
BUAFAERER I ZE 5, N UK 0 D P A %o U T AR
TEHHE -

ROTEF RSy DE 5 K T Bl
NS IRIE S, 25 e E bR EZ S RHIEIE S S
W Py AR B B 1] ) RSD 7E 0~0.83%; 14 B %5
TIEVEE PR ARG R B B TR s, BRIk, AT DA ARG
R B B TA) BB R A WA T 58 A7 o AR 25 L dh 3
PRAEZ 0T BRRAE S R, SR SR HE 7t
WA S R 2RI 8 AMRRIE I, 5 AR TR AR
Bl ZHRYIEARXT RIFIE R S Ig, TS RHEIES S
WS Py AR G B B 16, SRR X o B B 1) N7 2% 1 0 o 1
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£ 10%2 P, FUEEN 0.46 (1§ 1), 0.61 (I 2D,

0.66 (& 3), 0.86 (1% 4). 1.06 (I% 6). 1.60 (& 7).

2.14 (W§ ), HFHIEIEL S IR AH XTI HIAR ) RSD

1E 27.59%~109.65%, 15t BIAS[FIFH O B4 i AR G

THARFHZEROKR, R R LR B R T bR AE 7 77 25

iU BT AR IO AL 22 73 B BE PR AR R B 22 57, A

FaE DK R 06 (1) R XS U TR ARLAE HH A 5
AR I T SR AR AR R — Bk, 3T

BC 7 RORL ) £ T RS, B 1B S 7 Rk

AP T2, S B 5 R & P AR 3 LE AR E 12 77

ETEEN . FIRy, ARSI 1A A o v

Be 77 JURL PR 24 280 LA, R UL B b B T 7 R

X i 22 W S5O BRI b T (R 4 56 B S i T A b B

[T T VAR £ £ 1S 1 IR N S e VAR ) = L Y TR

KR EAMER A, BT BRI i % T 23R

AT AT A I S I 7 R [ S bR AE 1 i s P e
RBAR FAVEEHEARGEAZFR

SE 3k
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