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WE. BB & AFHE Dichocarpum dalzielii ( Drumm. et Hutch.) W. T. Wang et Hsiao R E, Ak  HPLC EE
ARZIE AR, BRTEYOR ke B AR YRS A B, 2015 4EM (P EZGLY BRIE KAy . MRSy . BRI IK
Ay, TR S AR, R OKRZEMIE 0.200 2~10.01 pg WHRINLIEXCRRE (r=0.999 9), FXhnke RN
g 100.70% , RSD 29 2.9% ; S/EMIAE 4. 048~20. 24 mg/L {EE LR R BIF (r=0.999 8), FEHyinAE ml &
}196.70% , RSD 47 3.6% ., 12 {bAE& T, AR22AET, BEWTL, Ko, BIKA . BRAEHIKS . BE R Y B
B NH 0.27% ~1. 49% | 3.35% ~5.98% . 6.45% ~8.50% . 9.11% ~13.35% . 0.27% ~2.96% . 18.41% ~25.06% .
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Quality standard for Dichocarpum dalzielii

ZHAO Chao, XU Wen-fen",  SUN Qing-wen,  BAI Cai-hong
( Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China)

ABSTRACT : AIM To establish the quality standard for Dichocarpum dalzielii ( Drumm. et Hutch.) W. T. Wang
et Hsiao. MEHORDS HPLC was adopted in the content determination of magnoflorine, acid-dye colorimetry
method was applied to determining total alkaloids content, and the contents of water, total ash, acid-insoluble ash
and alcohol-soluble extract were determined according to Chinese Pharmacopoeia (2015 edition). RESULTS
Magnoflorine showed a good linear relationship within the range of 0.200 2-10.01 pg (r=0.999 9), whose
average recovery was 100. 70% with the RSD of 2. 9% . Total alkaloids showed a good linear relationship within the
range of 4. 048-20.24 mg/L (r=0.999 8), whose average recovery was 96. 70% with the RSD of 3. 6% . The
mass fractions of magnoflorine, total alkaloids, water, total ash, acid-insoluble ash and alcohol-soluble extract were
0.27%-1.49% , 3.35% -5.98% , 6.45% —8.50% , 9. 11% —13.35% , 0.27% —2.96% and 18. 41% —-25. 06% ,
respectively. CONCLUSION  This accurate, reliable and reproducible method can be used for the quality control
of D. dalzielii.

KEY WORDS: Dichocarpum dalzielii ( Drumm. et Hutch.) W. T. Wang et Hsiao; magnoflorine; total alkaloids;
HPLC; acid-dye colorimetry; Chinese Pharmacopoeia (2015 edition)
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(BB . RIGZ5M it bniE) , B AFHR
H R b 2544 ol

HAET, XFANFROBIGRE D, 0 Ko
Dt L RTR A LC-MS | X A K SCilk
R o S T NS = S LR S N T
BHEHAPR, BUDES ., PSS, W EXE O
WEEA — W EE RN X 5% 25 T b
ISR TRCEVIARDG , AT R i T Be iy e = ™ 2 o]
ATHREMRRE, Hit, ALK HPLC-DAD
F M gutet Lty 43 ) 1 U e N7 AR TR 22 R
AN S A R, R 2015 AFRR (P E 2 i)
DU 38 VA A K 4y ER G BRANE T IR 47
FEEER M e A R, DU S HHZ 256
ORI, o R SR & R B SR
1 W8
1.1 A% UliiMate-3000 %155 508 AH (B354, BE
B DAD Kl e (€18 Thermo 22 F]) 3 UV1800 AU %L
R-FIUL A YEE B (HARBHEAR]); AGI3S B
7K (Hit Mettler-Toledo 23 7 ) ; KQ-500DE
RIHCR R A PR e as (B L B8 A A ss A BR 2
®]); Pntulips BP—CIX@,?E%*I QRGN RN
ABRAF) .
1.2 KA 5% RZEH RS (RE 2 B
AR A R L, S MUST-17071711, 43
99.02% ), LG A el (FEKMAR); B
e, =M. KA S, RE BEmIE.
AW B, WEE, CEEYIN M Al K O E 2
K,
1.3 254 AT R L M 5N 3250045
DRI AE i, G0N P B 2 K2R S i 4
ENTE EBAE Y R N FH Dichocarpum. dalzielii
(Drumm. et Hutch.) W. T. Wang et Hsiao i) 114
HORMBGE R 1, 29M7E 40 CTHT, #HiF
Jaid 3 5, BT RS
2 HiESER
2.1 wAMRRESZEMEAENE Rk
HR2015 4Ep (P2 L) PUFSsE i 0832 7K 3l 5
PR L 2302 KA DN E L 2201 R H A Tk
(k) MK, BIKS . BAREIK S, B
BRI S AR, SRR 2,
2.2 RERBAEAFTMNE
2.2.1 XHESEWEIE  RHERIRCT R EEER R
2EAERIT A 5 25,02 mg, BT 25 mL P, 75%
W EREZIE, #5), B (1000.8 mg/L),
2580

*k1 H#RER
Tab.1 Information of samples

His  REENTE KA ML 2 2
18 2016. 06. 15 FMEZHE  28°01'23"  107°05'36"
28 2016. 06. 15 FNA AR 28°01'45”  107°05'18"
38 2016.06. 15 FMAEZAE  28°01'37"  107°05'29"
48 2016.08.07 FONEMINE  25°54'48"  107°41'57"
58 2015. 08. 28 FMATLOE 27°21'10"  108°82'67”
6S 2016. 10. 29 FMATOE  27°42'64"  108°49'33"
7S 2016.10.29 BFNEITOE 27°88'12"  108°72'56"
8S  2017.04.03 FMEFLE  26°22'67"  108°10'70"
98 2017.04.03 HMEFLE  26°22'31"  108°10'62"
10S  2017.04.03 FNEFILE  26°22'19"  108°10'84”
11S  2017.04.03 FMEFELE  26°22'45"  108°10'97"
128 2017.04.03 FMEFELE  26°22/05"  108°10'34”

x2 BRW., Ky, Bk, BABRERSRBENE
Z£R (n=3)
Tab.2 Results of content determination of extract, water,

total ash and acid-insoluble ash (n=3)

Gis RHP/% K53/ % RISy /% BRAEIK S/ %
1S 40.25 6. 87 13.35 0. 34
28 36. 64 7.34 12.77 0.71
3S 38.01 6.45 13.15 0.28
4s 44.31 7.58 10. 66 0. 60
58 46.18 8.49 9.11 0.35
6S 46.28 8.50 9.25 0.32
78 42.93 7.73 9.36 0.29
8S 47.47 7.63 9.79 0.45
9 46. 03 7.61 9.11 0.35
108 41.90 7.37 11.83 0. 88
118 47.28 7.66 9.74 0.32
128 49. 68 7.71 9.86 0.27
2.2.2 MEAAAHS BEGMm AR 1.0 g, K

WhRE, BT 50 mL RIS, KA
75% W BE 25 ml, FRE &, A (100 W,
40 Hz) 4201 h, WU, B2, 75% B EEAR 2 ik
M, #8240, L, B 1S mL 2UEW, 25 mL A
HEE (30~60 °C) ZEHL 3 ~4 YK % A k)= T U] i
A, FIZAEUK 2 0.45 wm f8 L ok B it g,
IFE

2.2.3  {ui% %  Pnwlips BP-C, {0 % #
(250 mmx4.6 mm, 5 pm); WM IHE (A) -
(0. 1% BEAR-0. 1% = M) (B), BREEVEM (0~
10 min, 5% ~20% A; 10~30 min, 20% ~40% A) ;
R 1.0 ml/ming AR 25 C; Kok K
270 nm; FEFEE 10 pL,

2.2.4 REMEFEEE AW IS | Bl g
W, FHEWA 10 pL, 78 “2.2.37 T &0k
TFHEREI A, AEARILE 1, bR, AR
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Fig.1 HPLC chromatograms of magnoflorine

2.2.5 LRPEXRRFEH MHEWE “2.2.17 WTF
B A W 0.1, 0.5, 1.0, 2.0, 3.0, 4.0,
5.0 mL, BT 5mL &, 75% WEMRBEES R
ZIRE, FEA), R “2.2.37 T35 AT BERE
B VAZERE G AR bR (X)), UG T AR A Ak AR
(Y) JEAFRIE, 5N Y=21.796X - 0. 644 1
(r=0.9999), 7£0.2002~10.01 pg 7 F R Lt
AR,

2.2.6 KW ERE ORE MR “2.2.17 TR X
PRSI 10 WL, 78 “2.2.37 J(a3% 504 T dhkt
M 6 U, M5 A = LEHH 0% [ FL RSD 24 0. 47% ,
T ARG B AT

2.2.7 RoEMRE BEMBKR (58) 41.0 ¢,
FEBMRaE, i <2.2.27 T 5 3 & R
W, T0,2, 4,8, 12, 24 48h7E “2.2.3” T
G S T HEREI E , AR R 22 280K & A i RSD
9 0.60% , FIATWAE 48 h WREH RLT,
2.2.8 WEMIRE BZMBEK (55) 6 4, %
W251.0 g, KEME, % “2.2.2" IR ikl
LR IATR, 7E “2.2.37 TRAGE ST gERE
FE, SR ZENE A5 RSD R 1. 1%, £
HEAEERL.

2.2.9  foAEEICEE FRIOR Z S A R E
HIWZIR R A (5S) 90y, B9 0.5 ¢, KEFK
L, HE 0.5, 11, 1 1.5 Fefilhm AR BE

MR, AR €2.2.27 TR 5 i A A A
B “2.2.37 WS R T SR E, 5 ik
R, PR3,

R3 AREZWMHLRKRIXGLER (n=9)
Tab.3 Results of recovery tests for magnoflorine (n=9)
Frbfie/ JEA R, MAGR/ TSR/ [/ FHEL RSD/

g mg mg mg % /% %
0.5001 2.2723 1.0008 3.3096 103.6
0.5001 2.2723 1.0008 3.2955 102.2
0.5000 2.2718 1.0008 3.3245 105.2
0.5000 2.2718 2.0016 4.2858 100.6
0.5002 2.2727 2.0016 4.2833 100.5
0.500 1 2.2723 2.0016 4.2804 100.3
0.5002 2.2727 3.0024 5.1948 97.3
0.5002 2.2727 3.0024 5.2164 98.0
0.5000 2.2718 3.0024 5.2156 98.0

2.2.10 HEMEAENE 12 #t2imR, #%
“2.2.27 TN FEER AU, fE 92.2.37
Witk 5 TR E, IR SAHE, 4RI
#*4,

100. 70 2.9

x4 R=ZUHSBEEWUEER (n=3)

Tab.4 Results of content determination of magnoflorine

(n=3)

5 AR 22 AE8/ %
1S 0.27
28 0.32
38 0.31
48 1.49
58 0.50
6S 0.57
78 0.73
8S 0.61
93 0.71
108 0.62
118 0.71
128 0.96

2.3 BRAMBASAETMNE
2.3.1 XEREAWHIAS KPR R R E
A 22 AR L 5. 06 mg, BT 50 mL B3,
IKFEBEERZZE, 5, I (101.2 mg/L),
2.3.2 fl@mEmol g B “2.2.2” TR R
PO 8 mL, #BERES0 mLEiff, RIFE,
2.3.3  ZZwhikH g B 0.2 mol/L BiMR — A AN
WodE, ECHI pH A 4.5 B, BIAS
2.3.4 BERH S BOREREHE .15 ¢,
2.5 mL NaOH iAW (1 mol/L) V&M, /KR BE
25% 500 mL, RS,
2.3.5 Rl RO A B WO BRI TR
2 mL, AW (6S) 1 mL, & T4WFh,
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A 12 mL B, $E5), FEMA 2 mL 2 @5,
FE5T, B 15 mL S W ke, A IREE 2 min,
FHE L h R A R B 12 mL SR,
AL 428 R TR, %08 2015 4R R (P 2 i)
ZIK, 1E300~600 nm KA AT, KIS
i BRI AV T AR RS YRR B 4 B ) A
409 nm AbFIAT R E I B R, ki B AR S R
MK

2.3.6 &MEXRFLR KEWMR “2.3.1" WFXT
AW 0.6, 1.0, 1.4, 1.8, 2.2, 2.6, 3.0 mL,
IKFEREERE 3 mL, ¥ “2.3.57 Wi [ kil e
WOCREE, FE “2.2.37 @ISR T HAREE ., L
VEWRTT B WR FE R AR AR (X)), WG RE YA bR
(A) #ATRIE, 157 FE A A =36.094X - 0. 056 3
(r=0.999 8), fE 4.048 ~20. 24 mg/L i [l N £k
KRR,

2.3.7 FEEERE B “2.3.17 TR X
W2 mL, % “2.3.57 W HEROLE 6 K,
MFSF RSD 1 0. 65% , FREA{UARHRG % B R 4T,
2.3.8 fEMAE WAMBAR (55) 41.0g,
KERBPRE, % “2.3.27 TR 7 v il & Ak B s
W, F®mEB 1 mL, T 05, 1.0, 1.5, 2.0,
2.5.3.0, 3.5, 4.0, 50h#% “2.3.57 W FJf
P E WG, A E A W e S A & RSD {H N
2.2% , FWIRWAES.0 h NEaETERL,

2.3.9 HEEMWIKEK WAMBAE (55) 6, &
W2 1.0 g, FEMRE, % “2.3.27 TR Jr kil
AU, RS IA W 1 mL, %
“2.3.5" TR 7 g WO R, AR AR B
AH RSD N 1. 1% , RUNZIEREE IR
2.3.10 fnAERNRRE  BUEAEYS A R A
MM EIA (58) 91, BH210.5 g, KEWE,
F1:0.5,1:1, 1: 1.5 B AXESIRR,
fie “2.3.27 WU rER A RIS, B E
1 mL, # “2.3.57 WU JrkilE o, 5 m
W, SERIES,

2.3.11 FEREAENE B2 LMK, #%
“2.3.27 WUR 5k A A IA TR, R E I
1 mL, ¥ “2.3.57 WUF ke woes, iHES
A, ZERIE6,

3 itig

3.1 RZRBAHEMNE P EELEME, RRF &
ik ARSI AR T HEE-K . HEE-IRK . LBE-TR
K. CHE- (0.1% BEBR-0. 1% = Z ) HVENL 20 B
2582

x5 BEYHEMERKRELEER (n=9)
Tab.5 Results of recovery tests for total alkaloids (r=9)
FRbERL/ R R A, WASE BICE/ SFHEL RSD/
B/ % %

g mg mg mg %
0.5000 16.1298 8.0016 23.7141 94.79
0.500 0 16.129 8 8.001 6 23.5063 92.19
0.500 0 16.129 8 8.001 6 23.701 1 94.62
0.500 0 16.129 8 15.003 0 30.590 7 96.39
0.500 0 16.129 8 15.003 0 30.3245 94.61 96.70 3.6
0.500 0 16.129 8 15.003 0 30.5128 95.87
0.500 0 16.129 8 25.005 0 41.649 1 102.06
0.500 0 16.129 8 25.005 0 41.253 0 100.47
0.500 0 16.129 8 25.005 0 40.9543 99.28

®6 BEVHESFEENESER (n=3)

Tab. 6 Results of content determination of total alkaloids

(n=3)

s AW %
1S 3.35
28 3.68
38 3.53
4s 5.98
58 3.52
6S 4.07
7S 4.55
8S 3.47
9 4.02
108 5.03
118 4.52
128 5.68

TE KRR 4S 128 R B 0.5 mLL, A VR RR i R 25 ik B

1 mL,
L, BN (0.1% BER-0. 1% =2 1%) ;5
3T Thermo Accucore C4(150 mmx4. 6 mm, 2.6 pm) .
WEH H# Hypersil ODS (250 mm x4.6 mm, 5 pm) .
Agilent StableBond Analytical (250 mm X 4.6 mm,
5 wm) . Pntulips BP-C,; (250 mmx4.6 mm, 5 um) %
TR B, KILLL Ptulips BP-C g A A
IS 2 AR (LB IRIETY | 70 B A FRLEEE T AN
FER, SRR AR IEIETE | 4B R R, R4,
Bl “2.2.37 WM&,

SRIG, HEET 30% . 50% . 75% . 90% F A
AR IR A I R 22 AR R SR IR R 2T T5%
FEE, Pee Vs | s s s e, R
BN ER, RERPEIRER AT ; HFILE
PRI E] | ORHA XS AR 22 AR R AR, B
&K, WaER “2.2.27 TiRREOT,

3.2 RAYBAATMNETRRG &, REL&MH
Jhit  ARSCEG AL T 75% SRR F I . 75% HEEAE N
FEICA I, B AR VI S R R P o i 2
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5, RAEBHIE TN R TR pH A
(3.5, 4.0, 45, 5.0, 55, 60) MHE (8.
10, 12, 14, 16 mL) Z& Wi N 4490 (W 6 B
K pH E 4.5, FHE 12 mL Ik, Y56 kE
B SRR R OCREY), SORSEE I
BMTARMAE (1.5, 2.0, 2.5, 3.0, 3.5 mL)
FRPEYL R T & GG, A AR 2 mL B
K

hE, T ZE b, S B A A
SR B A P A BRI, R B 3 0 I I 22
5, RAEBIHHER/NNIETE . FE, R TN
I (8, 10, 12, 15,20, 25 mL) & W% F
AR, KR 15 mL K, JFHEA
OB, LR B R, SRR E, R
A YRR — BB R Ak LT s, A TiA R4 ie
WA, HEZE W E RS, AT R, A1,
2 RETARCR IO 25 5, BGE$E 1 IR, 3dh, HE
AT R T AR 5 43 W e < DR IE K2 5 A
G2 e e, k2l B, 3FH
W o B v R g A i H o 2, A A3k 3 43 fic
A
4 it

ARSI RS, T N OR AR, B
WA A R ik, HEEML, REnE, [
BFIN A Lok o BOKGr . BRANES IR 4Y . B
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