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Studies on Contents Variation of Main Components
in Fructus Corni after Combination with Radix Rehmanniae Preparata

ZHOU Li-1i***, YANG Shi-bin®*, LIU Zhi-giang®,
ZHANG Hui? , HU Mei* ,ZHU Jian-hua®
(1. Changchun Center of Mass Spectrometry, Changchun Institute of Applied Chemistry,
Chinese Academy of Sciences, Changchun 130022, China;
2. Shandong Provincial Institute of Product Quality Supervision & Inspection, Ji’nan 250100, China;
3. Aerospace 731 Hospital, Beijing 100074, China)

Abstract: To study the contents variation of main components in Fructus Corni (FC) after
combination with Radix Rehmanniae Prepatrata (RRP). The reciprocity of FC with RRP
were investigated by means of high performance liquid chromatography (HPLC) and elec-
trospray ionization mass spectrometry (ESI-MS) technique in the negative ion mode. FC
with RRP was decocted separately, and then the separate aqueous extracts were combined
partly. Different proportions of FC with RRP were decocted together. The contents of
Morroniside, Loganin and Gallic acid in these samples were analyzed, synchronously, mass
action of these samples were examined. FC with RRP promoted each other in dissolving

percents in certain suitable quality proportion (FC : RRP < 4 : 8). Together-decocted and
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single-decocted merger can produce different new materials. The existence of RRP has great

influence on the dissolution of components in FC which would not restricted by tempera-

ture. It provides a certain science basis for the reasonable Chinese herbal medicine.

Key words: Fructus corni; Radix Rehmanniae Prepatrata ; combination; HPLC; ESI-MS

I R ILFE R Y ILZE B Cornus
of ficinalis Seib et Zucc. & 2= T 89 T 8 L 3K
RALBERLTFRHEAREZR), RS G2
KEBEHY . T DR SN AR
KALBW R INZEE R B R KIEEE S, B R
REAMHNIE AR IR . WE FRRE ILEFKER
FEEHPOETIR A5y, REMFREIELRE
FEEEA DU R HE B PR B R i B
ShEYEER, ZetEe,

I ZE B8 B 25 X LT (/N LZGE B 0 ) b
(S BEER)ES I (EEE ST T )%
T . B E RSB, FANTFE 05 2
AN I, 35 TS, MR . Bt A 1k
ThE, T3 L4 B [ A 1k 0 2 Hy s B E AR I 2
BN B, WRFE 2 hER., A,
ANEE, 35 MR L Lk I YERE Th s . R &L
ZKHE 6~15 g, b 9~30 g, R A&
Bl mUZERE) : m(B) =4 : 8, BFEE"
EEXPBE IR B R AR B R B MR ER L, &%
e 2, &b B R, X T B R RE O B AT R
BB RFEL EFY AT ET. HE
R SR Ok B 3 . H H RTIE B A XX 4 25 Bl
A # B ITiRE .

ARSI LR [ 75 2 A ] B A9 L 26 38 b
i {38 3 V2 1R 2R L R RO A £ 3 (HPLC) | H MBS
Z G (ESI-MS) %43 T F B R 25 M SR &
FURN B RT A 3 A2 P BV AT N AR TR A B 1
B 1L 2% B8 2 (R R, L 2 B8 P R B 4 AR 4L
LR S 2 44 18] G B B AR EAE .

1 XIE#EES
1.1 {UHFEMiEE

Waters(Milford, MA, USA) 2695 HPLC
ARG, MBS (DAD) K 2% , Waters H 3k
FERS: £ B Waters 24 &) 7= i ; LCQ™ 7Y o 5 55
2 H B TIEY : £ B Finnigan 24 8 7= i .
1.2 XA SHE

ZHEH R EE R (B3 46) . 32 E Fisher 24
A 77 s FAR Y R A al AL R AR )
K AHBLEK (18,2 MQ » cm) ;0. 45 pm JE . 3£
H Agilent /A& 5 .

11 Z& B ( Cornus officinalis Seib et
Zucc. ) , B (Radix Rehmanniae Preparata) :
WEFECE, HKEPTEZN R ERHBRLE
E. REH DERYT KRETRAES WA E
25 i A W ] R E T
1.3 ZWAHE
1.3.1 HmBRH& BIRPZyILZRE 53
ﬁ%ﬂﬁ?*iﬁﬁﬁ,m%ﬁ'—ﬁfﬁ&ﬂﬁﬁ 4:1,4:2,4:
4,4 8,4 12 R EKER; RARKE MR
BlEH . DBRT: FRI— E 8 5 L1 2 38R Bt
& BRIRATERT AR &, o B A H e, K
ANBEFRF LA 250 mL 48 /K #3230 min, &
KOBEFFJE PR 3 B IR 3 B, RTAE 2 IR, Bk 45
min, & IR, WUE W 4 0F € A 15 IR B 5 2
WA RO . FRZ4E T 40 CTHTRER,
FHHBMAERENRE. 2)A R %R E L
FRAT Y L 28 B8 AN 24 0 78 [R] — SR D A v, $2 B AT
&R R SRR, DB E, 25T
40 CTPTMTZIEE, H N HRBANEEHNRE.
3)BRUE I« 43 i B 1L 2 BE BA ROV AN 2 b B BT
W 4R AR 2 B VR B A S 4 0T, #7210 2R B B B B
b 4 ¢+ 8 FLfF BRI & I
1.3.2 JRigE&M REHMEEE m/z 100~
1500, % MK 5 kV, B ANASR, TRE 6
MPa, 4 J& B4 E R E 250 C,HE 10 V, FTik
o IR B K
1.3.3 @Big4&MH @5k Capcell Pak Cy
(4.6 mmX250 mm X5 pm) ;B | D41
E: VLI : VUKk)=15: 8 WIB BB, &
WK 240 nms E FRIWE . VFED : V(L
fE) + V(0. 3% EER) =5 ¢ 6 : 89 MIRA W, K
MWK 270 nm; F#E 0. 7 mL/min; H{E 35 C,
LI 26 B8 5 B 3 FOB A S B s T L,

1.4 FAEFER

.41 LMEXRFEEEHE 25 2.4.6.8,10 pL
3 BRI S VR AR, DAAR ME & B (o) X AE L
U TET ARAR 43 () #4781 13, 45 5] )5 07 72 f 4k
Y0 H

HiEH:y=2.08X10°2z+1. 35 X 10*,r=
0.999 7,2 P 0. 4~2. 02 pg.
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Fig.1 HPLC chromatograms of the decoction of Fructus Corni with Radix Rehmanniae Prepatrata

TEF . y=4.25X10°2+3. 36 X 10*,r=
0.999 6, &ML 0.52~2. 60 pg.

BEFR: y=>5. 84 X102+ 2. 36 X 10%,
r=0.999 9, & MEIEHE 0. 112~0. 56 pg.
1.4.2 FEHELE BE—0FF &R, & 23
5 W, 3 A>3k s fR B B A RSD 43 5 &
0.15%.0. 14%.0. 18% , & /i F RSD 4 5l &
0.25%.0.23%.0.28%,
1.4.3 REMELE WRE M0, 54
h #FRE 1 W M 2 5 K, 3 A>3k 1 £ B B A
RSD 43 5] 5 0.52% . 0. 46%. 0. 58 %, & T 1
RSD 4351 40.84%.0.94%.1. 07 %,
1.4.4 FEIHESLE K L2 B B B ROR %
FREH 4: 8 AH,. BB S MHEAREHE. 455
# 1.3 kR4 A, 3 A 35 1R B B ] RSD
S8 R1.58% 1. 25% 1. 97% , W 1 F1 RSD 43
MHK1.92%.1.80%.1.61%,
1.4.5 fndrECELE EER S S &R
e AAMA—EEMEET . GRTMERET
BR ARV i, A S A A T R AT AL B, 3R &R AT
WE 2 . 3 Fp LA 19 35 m A 8] W 26 45 5] 4

99. 98% . 100. 57%. 100. 24%, RSD 4} %] %
2.84%.2.36%.2.74% .

2
2.1

ER59Hm
A A R

L ZE B AN B B BT A RUAT G TR R AR b R
HR TR LW R 3 REZLEHFEY
{8, AR AR EIR 22 (n=3)FE 0. 7% ~3. 0% Z i,
LA X I AP 5, 1L 5 35 B B i v
A 67, 61% , I B 5 B e AR, B KR
BH W 124, A RS I ZE 5 A7 H 3ER
BB 38 0, {HL B 25 2 EL 91 A9 386 i, L 2R BE VA
RELWETHR, ARRELL R 42 8B, 5HRRK
Vi H SRAH T 5 X BT B, A BT L BB /N, B BT
J& B b B 75 3R B BT A B, A BT EE i K
BLRZ. ST RE R, B &H KE
FNE A AT B S RORORS B KL R T
HRE., BHELREREN, E—SRE LA
(m(INZEHE) : m(BH) <4 = 8), INZEH 533
A AH AR 3 24 43 7E 7K B9V L B R L B IRV
B RENE 5 Tt B 1L 5 B8 R b 1R 7R FE AR AR

F1 LUXESHMBHERER

Table 1 Result of dissolving percentage

mCIUZEED ¢+ m (D

4:0 0:4 41 42 44 4: 8 412
ZEs 12.001 5 — 3.999 9 4.001 5 3.999 6 3.999 9 4.000 8
FURT PR/ g
2 - 5.999 6 0.999 8 2.0021 4.000 8 8.001 8 12.003 9
ZEEE 3.886 8 — 1.120 0 1.163 3 1.288 7 1.294 1 1.575 5
MG PR /g
— 1.418 4 0.137 2 0.377 8 0.828 7 2.0331 4.155 2
ZEs 67.61 — 72.00 70.93 67.78 67.65 60. 62
wHER/%
2 - 76. 36 86. 28 81.13 79. 29 74.59 65. 38
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2.2 HmEaBNE

1.3 Ik BRAE, BEEE 10 pL, P I 2R B
5 RS [R) BC AR B 1) 45 P SR L SR AN
BRETHRO& R, SRII TR 2. AR 2 M,
PP A TAHR 3 A, TRE 45 R BRI R I
FINRBEF Ry, WREFX 3 AP E
HFRMEMILEZEGRRRTE 2, AR 2 M
Bl 2 7T RAE 1A BRI R B SR R B ek
H 89 E 25 8 BE 2 BT He 1) B 3 i 2
PR, B R TIRR BN RE TR &
ARACEENAR R , & FRIL AR P R R TRAS
B 23 B RE R T A LU 51 A 38 i R SR R
{E 397 T 1L 2R B8 B R 5 2) 2 48 B TC L L 497 i o
B mQUZRED = m(BHh) =4 + 8 BRI I W]
TR S EH B & B AR T R B H Y
BB ERTROSER TRERE LN
RO X 53X 3 Fhé 70| 2 & B AE A R S A L 451
WAL BRI & . X PR IR, BN 2
RPRAERATNEHIEBEREW. Rk
Xt B BR 25 B HEAT R AR5 0 B RO AT I ARG
FE %, T LA BR 25 44 34 BT 7R R Ll AR B A
W o Z BB AHEAE R . X EE 45 R UL, Bt
1LY 2% 52 20 7 ) 5 W AN AUAUEE R R AR R AT
BT WA RIS T . R E P, R ARG R
BERRGHFW BRI WA xS
J& » 450 B B AR AL AT BRI R D B P Y 35 B AR
G 2R SR AN BRI B 2, B rp B A A 0 e
TERETRREVH T 2 AP A B 45 T 0 28 A
05 2R B P PR A B R —— S0 O S R
FEFERHES FIIEBREFNDERFEMET
W, B B T2 T B AL & W T A0 T SE U A
DHRERTRKES.

x2 BEREMBPEEE.
DHREMERFRNFETHCE
Table 2 Percentage of Morroniside,

Loganin and Gallic acid in samples

m(NEFD + mCGB)  HiEH  DERE BRTR
0:4 0 0 0
4:0 1.068 0.473  0.0785
431 0.568 0. 282 0.194
432 0.679 0.298 0.171
414 0.701 0. 340 0.140
4:8 0.724 0. 386 0.135
4:12 0.790 0. 453 0.134

HAEIHORE 4:8)  0.607 0. 244 0.157

Content

0. 4r \__‘/'/‘/‘

0-2r /\——‘_‘

4:0 I 4:1 I 4:2 I 4:4 I 4:8 I4:12
m (W ZEBE) < m (B )

2 3MASKHEBEERFSESSEZANTLER
Fig. 2 Variations of fractional contents of Morroniside,

Loganin and Gallic acid at different proportions
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L Y 35 5% i SR Y e 8 55 #EL B (ESD) L JB T
BB BN 8 W AT R B T, RIE
OB T U, BRG] LA O, R RS B R —
A B 593 & P A& e ST R Y
ALY . 2R BB BT i () L B B R
B (b) RS R LL ] 4 ¢ 8 598 RURE i (o)
48 BRELE I WA f (DB TR T
L 5 — R T B R T I8 3. He A& il Al o
3 T8 e % J5R AT B AR X e B4R BE , JF X LI B B
FEMBAEYHTIHE, R TR, AU
B DBRT m/z 837 By, HETE 15 5 HRY
9 P AT LA 00 ) ) J5R T U, - BV BRI O
Y P AR T ARG 0 1 5 T 8 23 6 S B RO AP AT L
U F B S 1, R AE A RO EUE B RE I
HBL. 2)7E6 BB BT 1 B ROR P R AF
f9 m/z 623.879 I 1 418 W, 75 BRI H 98 P 4R
BT AR R R L m/2 1 143 F1 1 305
W, X BEGEIRR O, AT LR B S B S R
B 1128 B P A 22 R 0 52 B B9 R A D » T
e 2 B T 3 L B, 25 B A AR A
IR A LE B RS AR AT AR S i A
R B RGBS, AP =T
PR I ARG RORM B RS P R ET
AR B A 2 SR
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Fig. 3 ESI full mass spectra of typical samples in the negative ion mode
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£33 ABHAPFUEHE

Table 3 ESI full mass spectral data of typical samples in the negative ion mode

mQUZEHD + mGAD AR .
L2 B4 B R b B RO . AW 8 M E
133 (19 133 (29 133 (30) Malic acid
191 (15) 191 (10) 191 (8) Citric acid
290 (6) 290 (18) 290 (10)
295 (100) 295 (100) 295 (100)
361 (34) 361 (42) 361 (36) 7-O-Galloyl-D-sedoheptulose
371 (19) 371 (20) 371 (9)
377 (10) 377 (22) 377 (6)
379 (13) 379 (7)
457 (16) 457 (18) 457 (16) Trihydroxyolean-12-ene
462 (9)
495 (15) 495 (14) 495 (19)
503 (19) 503 (14) 503 (14)
505 (30) 505 (18) 505 (10)
513 (2D 513 (14) 513 (20) 1,7-Di-O-Galloyl-D-glucose
521 (25) 521 (20) 521 (9)
539 (100) 539 (57) 539 (23)
541 (90) 541 (80) 541 (61) Cornuside T
601 (17) 601 (11D 601 (8)
623 (17)
632 (35)
637 (24) 637 (10) 637 (9)
657 (33) 657 (8) 657 (12)
675 (21D 675 (7 675 (11D
701 (41) 701 (12) 701 (9)
763 (17) 763 (11D
794 (33)
799 (20) 799 (32) 799 (34)
837 (35)
863 (18)
879 (11
961 (11D 961 (16)
1007 (32) 1007 (16) 1007 (10)
1097 (13) 1097 (10) 1097 (5)
1137 (14)
1139 (1) 1139 (16) 1139 (8)
1143 (13)
1169 (24)
1179 (15)
1305 (14)
1418 (1D
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