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Simultaneous determination of eight constituetns in Mori Cortex by UPLC
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ABSTRACT: AIM To establish a UPLC method for simultaneously determining the contents of mulberroside A,
moracin M-6, 3'-di-O-B-D-glucopyranoside, 5, 7-dihydroxycoumarin, scopoletin, moracin M, moracin M-3"-0-
B-D-glucopyranoside, kuwanon G and moracin in 30% , 50% and 80% ethanol extracts of Mori Cortex. METH-
ODS The analysis was performed on Dionex Acclaim™ RSLC 120 C,4 column (2.1 mm x 100 mm, 2.2 pm),
mobile phases were 0. 1% acetic acid aqueous solution ( A) -methanol (B) (30% ethanol), 0.1% phosphoric
acid aqueous solution (A) -methanol (B) (50% ethanol) and 0. 1% phosphoric acid aqueous solution (A) -
acetonitrile (B) (80% ethanol) for gradient elution, flow rate was 0. 3 mL/min, column temperature was main-
tained at 20 °C, and detection wavelengths were set at 305 nm (30% ethanol), 315 nm (50% ethanol) and
280 nm (80% ethanol). RESULTS These eight constituents showed good linear relationships (r >0.999 0),
whose average recoveries were 95% —105% with the RSDs of less than 5% . CONCLUSION The method is ac-
curate and simple with high sensitivity, which is suitable for the determination of chemical constituents in
Mori Cortex.

KEY WORDS: Mori Cortex; chemical constituents; UPLC

R EM: 20160301

BEEUR: PAHORERE AT IR (973 314) (2013CB531800) «  [E ¢ s Al T 98 & 114 (2013CB531802)

EEEA: B W (1989—), o, MitA, MFA 2y PEaisr KAEALHIARSE . Tel: 18236159652, E-mail: 18236159652@ 163. com

«EEMEE BIRE (1961—), Zr, 14, #d2, WA, WF P 2im s L AERIPLEI#FSE . Tel: (0371) 65680011, E-mail:
zhengxk. 2006@ 163. com

1754



2016 4E 8 A
38 A8

TR %

Chinese Traditional Patent Medicine

August 2016
Vol. 38 No. 8

2GRS S T 2 AL BRI, RIS
I PR FH 25 10 BE A HIE , I N 24 3 R T 2 T B
UL IR, AT H A B R R E
S2EIE o L S 3V NS E7/D e S D R 7 SN |
HET X—F R, e G B R ST AE A Y
HAl b, B SEX 3 A H2 Mori Cortex L. 1Y) Bt LRl
HEAT T AR PEWR ST, O SR FH T AL 8 A P ik 24 3
SEPEAR N5 20 o0 2 FR IS M EAT I ST, DA 52
IR . 0 T PR UEA R 53 25 B M ) R
PERIRREE, AR SEU0 BT XHZAE B 45 37 43 4 43 19 o
S H AT

RN ZPBHEY ZF Morus Cortex L. )&
WE, HRET (FRAZZ), F1 i, Hopk
€, WH, AMZ, BATSHER, RKIEMT)
o BTHABFIYLASE A B RSx4, iz HEA b2
B EAXS R AT T AT R RS, Ik
RG> RSy EASE X 6 A5, B R . g
M. BEUT. 30% L0, 50% £ A1 80% £, 140
5y, 454 HPLC, UPLC R & Fifb2#it Bk muE T
HE AN IE it — 2 RIF T 25 BT,
SR H UPLC Bk, XF 30% ZWE4H 4 5 i 4F
A, REER M6, 3-0-3-D-" A BT . 5,7- 27
HEETER, 50% CFEHSTRES S, XFEEM,
F¥R M3'-0-B-D-H A BT K 80% £ FEd] 43 vh 5
W G, REZENEAEF TR, R
R AR 4321 0 1) T e s o) 25 Lt

1 {EE5RG
L1 A% #7 Ulimate 3000 #2544 W HH (0 1%
1, BeE —=JCHE . DAD f il as . AEiRASE. A shik
%% . Chromeleon Xpress 8% T fEul . Hystar 204
([ Dionex 23 7)) ; Milli-Q @4k &G (£
Millipore 2% ) ; SB25-12DTD #I#8 7 I 75 ¥ Al
(TUFZ YRR A A R AR ) 5 BT-25S AlH
FTRY (Phnz—, HEEEZHEAA);
AB204-N B, 7 KR (J7 732 —, 18 5 My 47 )
ACIDR

Diaion HP-20 RALWIHIE (HA=22/47])
s, OG- R EIGa (RERMAHR); 95% LB
Jiortrel (b4 )5 BEER . LR R 4rHrdl
(R Ea b= A RA R 5 K hatiK.
1.2 X% RO AT 237,
2RI e T R 27 B 24 2 B B B S W RBLRE
T 5% Morus alba L. - THEAR K

FH G (fit'5 CHB-S-044) | R¥xE (5
CHB-S-005) XJHj & A =R T 98% , Hi A v
W AE YRR R A A, R M6, 3'-0-8-
D-— M. 5, T-REFGTR. REI AL
KEFS . RER M, R¥ER M3'-0-B-D-H &4
HHmALRENZAEL DG, SHEHKR
F98% M,
2 HEEER
2.1 &dfm Wik,

&1 UPLC &if&M
Tab.1 UPLC chromatogram conditions

50% W 80% £ FEZH 5y

A 30% Z R 5y
" Acclaim™ RSLC 120 C g (2. 1 mm x
(N
100 mm,2.2 um)
sl 0. 1% LKW (A)-HEE(B)
0 ~3 min,5% B;3 ~7 min,5% ~
Ve 30% B;7 ~17 min,30% ~33% B;
17 ~25 min,33% ~35% B
Kk K/ nm 305
AR i/ (mL-min~") 0.3
KR/ C 20
biig=san 2

Acclaim™ RSLC 120 C (2. 1 mm x
100 mm,2.2 pum)

0. 1% BERR/K IR (A) - EE(B)

0 ~5 min,10% ~35% B;5 ~10 min,
35% ~46% B;10 ~23 min,46% ~
60% B;23 ~25 min,60% ~60% B

Acclaim™ RSLC 120 Cg (2. 1 mm x
100 mm,2.2 pm)

0. 1% BER/KER(A) -2 (B)
0 ~5 min,10% ~70% B;5 ~

15 min,70% ~75% B;15 ~

25 min,75% ~80% B

315 280

0.3 0.3
20 20
2 2

2.2 MBKHERGE S OKEIRI30% LEEH T
HFEET A, REFE M6, 3'-0-B-D-H %M.
5, T-ZRIFETEMN MM E S, T 10 mL 5
H, WEDE R B2 KWL mL, ARG B
%5 mL, AL A0.131 8 mg/mL, FFFE

M-6, 3'-0-B-D- %1 0.053 4 mg/mL., 5, 7-
TRIAFT R 0.029 mg/mL FIRG X IEER L .

KPR 50% LA h R ES . R¥ER
M. FEF M-3'-0-B-D-4i F0E % LIS 5, &
T 10 mL HEHEr, WEE A 2205 % R
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lmL, WERBEZE S mL, Hl K& K275
0.016 4 mg/mL, F&¥Z& M 0.013 4 mg/mL, ¥
% M-3'-0-B-D-#i%8E 1 0. 020 8 mg/mL R4 % R
(TRpeeal |

KPR 80% LM s h R G, ¥R
XPREGE B, BT 10 mL ®t, PEEAE R
B, REBRI 1 mL, HERRER S5 mL, HlpESR
Hifi G 0.059 2 mg/mL, F3EZ 0.002 8 mg/mL &
A IR S
2.3 BHXSBERGE S KEERBEA KM
25 g, BT 500 mL FREEH, i1 h, 10 f5it
KR 3 R, IR h, SEBORITR MRS 2 1 A5,
SEURFRA T S, A3 243 B A ik k2 A
2, WRE L, W EE W4 2k &, | Diaion
HP-20 KALWE BfF A A A, IR 7K. 30% | 50%
80% L FEHREEVENL, KVEBIA MR REDTS , i
WIEA 30% & BEPE 40 4 v, f 24453 5] 30% |
50% F180% L BEL 5y, £ VRN 4E T4, 4l
155 30% 2, B4y 1.83 g, 50% 2,443 0.094 g
80% L TEH 43 0.049 g, WEE AR, €5 T
25 mLEfEH, 0.22 pm GAFLUERE NS, HEEW,
HIFE
2.4 FZ%iE pHiREE
2.4.1 30% LREH Sy HEWmWIE L H AL R¥E
M6, 3-0-B-D-—HHEM. 5, T-—REFL
RIRG XTI, . A4S 2 pl, FER 1 A
AT AT E , S5 1, iR, DL R
A3 R A B ] -5 R A X B A TR G s R — 2,
H 5 ARLE (1 0 ih B 2k 73 85

LA
A AR
25 50 75 100 125 150 17.5 20.0 22.5 t/min
ABER S

3

il
e

25 50 75 100 125 150 17.5 20.0 22.5 #/min
B.IRA X
1. BEHFA 2. FEEM6, 3-0--D-— WM 3.5, 7-—%
RELR
1. mulberroside A 2. moracin M-6, 3’-di-O-B-D-glucopyranoside

3.5, 7-dihydroxycoumarin
1 UPLC &ifE (30% Zi)
Fig.1 UPLC chromatograms (30% ethanol)

2.4.2 50% LWEH S REWHURES S, RF
1756

R M, F R M-3'-0-B-D-H % B H 1R A X B

BEAIRAS 2 wl, TER 1 EIEAME T AT E,

SORULE 2, R, DA bR B4R B B[] 5 A

o7 XTI R 3 BT — B, T L AR 48 i 0
LS| BS2

2

. 3

A JL..%. .“V 'NH. S r“‘l A A A

25 50 75 100 125 150 175 200 225 t/min
A AR

2
3
1 (\ i _

e B0 UV | W | W— —— -
25 50 75 100 125 150 17.5 20.0 22.5 #/min
BB AT

L REFEZ 2. RYEREM 3. YR M3-0-3-D- A
1. scopoletin 2. moracin M 3. moracin M-3'-0-B-D-glucopyrano-

side
B2 UPLC &igHE (50% ZE)
Fig.2 UPLC chromatograms (50% ethanol)

2.4.3 80% LPE4Sr KW HLR BN G FIR
RIREGXTIE S . MM WA 2 pl, AR 1 A
AT TINGE , S5 LE 3, mEaTE, LB
3P B st TR0 -5 0 7 8 X6 R R A € T PR — 3, i
H 5 HARGR (% e A B e 2k 73

1
]
N

)

25 50 75 100 125 150 175 20.0 225 t/min

AfEAS
1
2
AN
25 50 75 100 125 150 17.5 200 22.5 ¢/min
BIRAXT S

1. REM G 2. FFEE
1. kuwanon G 2. moracin
E3 UPLC &i%E (80% ZBF)
Fig. 3 UPLC chromatograms (80% ethanol)

2.5 FixFHEK

2.5.1 ZRMEXRHR REUIR “2.27 BITIRAX
WOV 1, 2, 3, 4,5, 6 uL, A ETEY
o, DR (pg) WEARAR (X)), AN
AR (Y) Zefilbrue g, SR WER2, KWL L
BT TES ATE RN et e R R AT

2.5.2 AW A RO B IR 2 pl,
FE 2,17 TR A N SRR 6 IR, 0 SR
L, AR5 B W T FR RSD 435308 3. 6% 2. 9%
2.0% , 1.5% . 3.1% . 1.6% . 1.4% . 1.4% , %
ARG 5 R
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xR2 BEROLKHEXER (n=6)

Tab.2 Linear relationships of various constituents (7 =6)

L% EE Yy r LM ng

ZR A Y=2914.2X-14.0350 1.000 O 0.131 8 ~0.790 8

E- 3 M-6,3'-0-B-D- —Hj it Y=1262.3X+6.299 8 0.999 6 0.053 4 ~0.320 4

5,7-RIEFEGE Y =3426.8X-2.8327 0.999 4 0.0290~0.174 0

RHEET Y=2217.9X-1.503 7 0.999 3 0.016 4 ~0. 098 4

BYEEM Y=4245.2X-1.4805 0.999 9 0.013 4 ~0.080 4

E- 3 M-3’-0-B-D-%’+—£Eﬂ§’§ﬁ Y =3670.6X -3.551 0 0.999 7 0.020 8 ~0. 124 8

FZHW G Y=2843.2 X - 3.809 6 0.999 9 0.059 2 ~0.3552

BYEE Y =10 845.8X -4.501 0 0.999 1 0.002 8 ~0.016 8
2.5.3 HEREMERXE WEAKAHM 6, #% “2.17 WiARESAE T T 0, 2, 4, 6, 8, 12 h ik
“2.37 WUkl A 6 B AW, RS ERIC e, DUAS A5 By g TE AR RSD {E 43 i R 3..0% |

2 pL, 7E “2.17 BEAGESAMET 8, 1545 5
A Ry W M 2,105 6. 0.386 3. 0.436 7.
4.0425, 2.813 8, 5.678 6, 32.511 7. 1.281 1
mg/g, RSD 43 Bl 4 0.71% . 0.98% . 0.49% .
0.84% . 1.1% . 0.88% . 2.0% . 3.4% , # W%
IrEEE R

0.38% . 0.68% , 0.54% . 0.24% . 1.1% . 1.1% .
1.2% , RUPEKSHEHAE 12 h WRENE R .

2.5.5 JFREMCRIAE ORI A R TR
RELZM 6 07, 25 g, HIFEM A E—F
[¥)80% . 100% F1120% HIAXTIE &, % “2.3” I
FIrikd A 6 A, fE U217 @I

2.5.4 faEtRE WRE MR EW, £ BT, ZRIARS.
R3 MERKRAGER (2=6)
Tab.3 Results of recovery tests (n =6)
% AR/ g J5A i/ mg JNA SR/ mg 754/ mg Bl 32/ % TR
(RSD/% )

FZH A 25.01 3.815 1.525 5.377 102. 4 98.6
25.20 3.870 1.525 5.293 93.3 (3.2)
25.10 3. 898 1. 947 5. 865 101.0
25.21 3.850 1. 947 5.776 98.9
25. 00 3.870 2.230 6. 152 98. 4
25.20 3.817 2.230 6.074 97.3 98.1

ST M6,3'-0-3-D- R 25.01 0.707 5 0.283 0 0.988 2 99.2 (0.78)
25.20 0.684 8 0.2830 0.963 8 98. 6
25.10 0.703 6 0.359 3 1. 055 97.9
25.21 0.718 6 0.359 3 1. 069 97.4
25. 00 0.7250 0.4350 1. 148 97.3
25.20 0.701 8 0.4350 1. 131 98.7

5,1-"RIEFTER 25.01 0.792 6 0.3170 1. 108 99.5 102.5
25.20 0.792 0 0.317 0 1. 179 104.2 (2.4)
25.10 0.798 8 0.399 4 1. 201 100. 8
25.21 0.802 5 0.399 4 1. 206 102.5
25.00 0.804 5 0.482 7 1.295 101.7
25.20 0.8050 0.482 7 1.319 106. 5

R 25.01 0.377 5 0.1510 0.5311 101.7 100. 1
25.20 0.3750 0.1510 0.522 8 97.9 (1.3)
25.10 0.3800 0.1913 0.573 0 100. 9
25.21 0.3825 0.1913 0.573 4 99.8
25.00 0.3800 0.2310 0.6117 100. 3
25.20 0.3850 0.2310 0.6103 99.7

FEZEEM 25.01 0.267 5 0.107 0 0.373 9 99. 4 100. 1
25.20 0.2570 0.107 0 0.365 7 101. 6 (1. 1)
25.10 0.267 5 0.1350 0.402 9 100. 3
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2R3
By AR g J5 A fi/ mg JA %/ mg 754/ mg iR/ % i E ok
(RSD/% )
25.21 0.270 0 0.1350 0. 406 6 101.2
25.00 0.267 5 0.162 0 0.427 7 98.9
25.20 0.270 0 0.162 0 0.430 5 99.1
FA R M3'-0-B-D-HjF M 25.01 0.5325 0.213 0 0.745 7 100. 1 99.5
25.20 0.5120 0.2130 0.724 4 99.7 (0.54)
25.10 0.5333 0.271 3 0.802 2 99. 1
25.21 0.542°5 0.271 3 0.8119 99.3
25.00 0.5375 0.3270 0. 860 6 98. 8
25.20 0.5450 0.3270 0.872 3 100. 1
FIEHE G 25.01 1.588 0.635 2 2.221 99.6 100. 1
25.20 1. 604 0.6352 2.243 100. 6 (1.0)
25.10 1. 600 0. 800 0 2.414 101.7
25.21 1.597 0. 800 0 2.395 99. 8
25. 00 1. 596 1.176 0 2.757 98.7
25.20 1.576 1.176 0 2.757 100. 4
S S 25.01 0.056 3 0.024 2 0.0813 103. 4 98.7
25.20 0. 060 6 0.024 2 0.084 1 97.2 (3.4)
25.10 0.057 2 0.0350 0.090 9 96.2
25.21 0.070 5 0.0350 0. 106 4 102.5
25.00 0.061 9 0.042 0 0.102 0 95.6
25.20 0.070 2 0.042 0 0. 1111 97.3
26 HRmaemEalE WMEHEAM6 M, &  EFT oM, ZRILE4,
“2.37 WU ks g, fE U217 T
x4 SBEENELER (mg/g, n=6)
Tab.4 Results of content determination (mg/g, n =6)
Z 57 4 '_O_R_ _ YA v ' O-R-
BB R A Kq;i;;;@; b2 ;%;% KEEE REEM %q;zg;@; ' zeme sz
1 2. 085 0.386 6 0.433 1 4.016 2. 846 5. 665 32.30 1. 149
2 2. 115 0.374 2 0.432 8 3.989 2. 601 5. 447 32.72 1.237
3 2.130 0.384 5 0.436 5 4. 043 2. 846 5.673 32.65 1. 168
4 2. 104 0.3927 0.438 5 4. 069 2.872 5.771 32.64 1.438
5 2. 115 0.396 2 0.439 6 4.043 2. 846 5.718 32.58 1.263
6 2. 086 0.3835 0.4399 4. 096 2.872 5.798 32.17 1.432
SEHE 2,106 0.386 3 0.436 7 4.043 2.814 5.679 32.51 1. 281
3 itig HXT &35 23 2H 73 Ak 2 0 AT SR U0 B Al 1y

w2 B B R R O B 2R A A 2
P, TR RIRIEEETr, AR Z o i —
ANEGIR, LS8 bR 25 e AR AN
FE VAR WA B o MXHZF 5320 53 (1 248 F5 i
SrIFB AT B, ATERR LR A, DLRIEI
ISR A RIS E

S H B PR o BN B R DR
ROI . FEHE RIEE &, LU I AR YRk
W o AT JLARZY RPN, B HA s
MEImBE . YO R, PURSMEATTY, R CmA
Ay kAT eyt k' s
R, L3 R HE A PRAE 00 0 R SR
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WE, KRIL30% | 50% . 80% L EELH R EEA
B ORGEK G S DRI TR OB R b
RO TR 25 25 A S LA, i LRl — 2R A I
gk EARAT SR AR AR, 5O S5 D S i A
ARPFR IR Ry FEEARARVERL ST, REEAR 5320 4 IR B
AT, IMHEAT B PEAT o

S0k [21-24 ], %R shAH FHEE-0. 2% iR
K. CHE-0. 1% BERIK . ZNE-0. 2% Wl /K . H BE-
0. 1% WK . W EE-0. 1% LK FEAT I vE, R&
WE 30% . 50% . 80% <&M 4H 43 1 i 3h AR 4 51 hy
HEE0.1% &R /K. H EE-0.1% B R K. & -
0. 1% WEfR/K, BCAFUEBEBOR e fd:, PR, g
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B R 215, 315 nm, FRERM R KRB KN
252 nm %, \A&HfE, KA 305, 315, 280 nm 43
BIHER 30% . 50% . 80% ZMsZH 43l iE I K
4 Zig

ARSI ST T UPLC X3 2 30% | 50% |
80% LTHVEML /I ThREH AL R¥ER M6, 3'-0-
B-D-— A, 5, T-—REFIER, KEEZ.
RFEREM, R¥EFE M3'-0-B-D-HE T . &
G, RERXRTARMATIE, 5 HPLC B, W
KRGR S Hra ], I m e rges, T iy Xy
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