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Influence of compatibility of Notoginseng Radix et Rhizoma with Salviae
Miltiorrhizae Radix et Rhizoma on the extraction and dissolution of Salviae
Miltiorrhizae Radix et Rhizoma compositions

XU Yu-ling, BAI Ting-yu, FU Chun-mei, TAN Yue-qi, ZHENG Yan, LIU Tao
College of Pharmacy and Biological Engineering, Chengdu University, Chengdu 610106, China

Abstract: Objective To study the effect of compatibility of Notoginseng Radix et Rhizoma (NRR) with Salviae Miltiorrhizae Radix et
Rhizoma (SMRR) on the extraction of SMRR compositions. Methods The optimum technology conditions of aqueous and alcohol
extraction of SMRR were elected by single factor and orthogonal experiments with the contents of cryptotanshinone, tanshinone Il,,
rosmarinic acid, salvianolic acid B and solid content as the investigation index. Under the optimum extraction conditions, the
dissolution compositions of SMRR were detected as it was compatible with NRR by HPLC, and data were analyzed. Results The
optimum technology conditions of the SMRR’s alcohol extraction were 10 times amount of 75% alcohol refluxing and extracting twice,
each time 1.5 h, and soaking for 0 h. The optimum technology conditions of the SMRR’s aqueous extraction were 8 times amount of
water refluxing and extracting 3 times, each time 2 h. NRR had no significant effect on the extraction of tanshinone II, and salvianolic
acid B as principal components from SMRR, and the effect of NRR on other alcohol-soluble components and water-soluble extraction
of SMRR also had no significant improvement. Conclusion NRR had no obvious effect on the dissolution of SMRR compositions.
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#7s BS-6KH 17K, Bl A28 A IR A
Ichrom5100 /= R0BAH A, RIEMFRFCAS Tk
AR P230IT =y SGRAH (LA, KA
BT RAT

TR BE PSR (S 140929, R £ >
98%). WIEFMR (L5 140311, FHE/IE>98%)-
FHR B (L5 140929, i n40>98%), WU
e A AEVIRH A IR A R IS 1, (S
120910, JFihi/r%$>98%), WASHbrMb 4l EYH A
BRRAHE . —LZik GitS 20160713). FH&2i44
(£S5 20151101 20160715, HWT A T 7 4 i
MY, GRS 5 ) TR 2 B v
WRNSE, FIZAMNEERREREEBEYTZS
Salvia miltiorrhiza Bge. [ THARFIMRZE, =B
J BRI Z JEAEY) — & Panax notoginseng (Burk.)
F. H. Chen W TARARZE . HIEE, 2, ¥AE
WEal, A VeI R A (D) RO IRATE];
IK A LRI B A R 2K, HARFIIE Ry el
M.
2 AEEER
21 ASEBRSEIZEHMIE
211 BFIBHE. IS 0, e e

(1) BiE4F: R SinoPak Cg fAiliFE (250
mmX4.6 mm, 5 pm); PAHEE-IK (7525 Ak
AH; AL 20 C; BRI 1.0 mL/min; dEFE &
10 pL; AP K A 270 nm; PRSI HCEIL P20
1, WETHE KT 2 000

(2) XTI BRFES . FH2
T 6 FER G F, RS SRR, N H T T e R T 20
WA RS S0 52.8 pg/mL. FFSH 11, 90.7 pg/mL
(RIVER 5 %o R ot VAR o

(3) BRI & RIS 258 100 g,
FE BT O A RIS B SRR, ER g,

FIFC

(4) BFIS. FES M, v E e 5
“2.1.1 (3)” T N SO T I, TR
BOR TP BEFHSE. FESE 1, B8, 5SS
Zit R (100 g MLk, BIABEAFS. PSR 11,
.

2.1.2 FEYNE R EDERBOR 50 mL,
O e R 2 R LR, K BTG,
105 CF4# 3 h, BT AH 30 min, HHE
R FRE U, 4L IR R S R SRR L
AT S5 B ot [ 5 40 e

2.1.3 FIBERRSE T 2R UEASH. 2
fi TLx V5 5 A 5 B ok 5 58 dahn, SR 3=
WU K EAT IR LW T 2 R e T 246 AF

(1) BT LEE: ] 5D 32350 0 L I
[ EATIRGE . FREUPFZ 2584 3 4, 454 100 g, 43931
=i 0. 0.5, 1.0 h, 8 f%H 70%LEERIREEI 3 X,
FER 0.5 he PEIE, AHHRIGH, e SLRE ST S
FHZH 1, 5 R e, A IG5kt
TR, S, 2 0, Wi, B2
WHE 3 HIIBEERECN 20%. 50%. 30%, Zifr
PEor = (15 e 1/ 1] 5 40 e i e K AEL) X 20% +
(BPFZ W% /B P S v H i KAL) X 30%+
(PHS Lo %5 H 5/ PF S0 10 %5 1 5 K ME) X 50%,
SR WA 1. g5 RREE RGN AR, AL
PR TR, WORSZIRIERHRI 0 h, BRI,

F1 RENEMRIE

Table 1 Optimization of soaking time

iﬁﬁ%/(mg-gﬁ)

[ E2/% B2 /%
G SR IEm I, ‘

BB A]/h

0 7.889 14.164 19.69 97.79
0.5 7.157 13.774 22.13 95.84
1.0 7.475 13.418 20.57 94.38

(2) PEHUNTILE: PRSI 11, AR
s TR RGE R & Ao, 20 1.5h
JERAT R B ARl O R B R 2R B )
PN TR HEAT T3 « I 258 3 4, B4R 100 g,
=IO h, 8 1%E 70%CREHEIN 3 Ik, BFRS M ER
FEHL 0.5, 1.0. 1.5 ho €1, SFHEHGR, el
SR IV R I VNS e eh s A it 7/ o 1 A6
BOPMEAT IO, @5 RN 2. 450K, &
PRI A E K, AP BB T, WA SERG i $E
LM 1.5 he
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Table 2 Optimization of extraction time

Wi E/(mgg ™

(3) ERHRBH R T E2H: IR
AR (AD LR (B, $REKEL (O
NN Z, UBREYE. IS0 0, Wil B

T e romn, | I e i 3 B LR b . PRI 52
0.5 6.519 12.644 17.30 82.79 o6y, #4100 g, 4% Lo(3") IEATIRE R HHATIR
1.0 6.373 12.095 30.83 88.15 . IERWRIG WA IR 3, Wit g
1.5 7.031 14.099 34.14 100.00 W3, FEHTILE 4,

%3 LG EXREMESSERERSIERTIE
Table 3 Optimization of extraction of alcohol soluble components from SMRR by L9(34) orthogonal experiment
WIE A% BAF Ok DR iR/ e ) BT L Vv
R FHE0 1,
1 75 (1) 6 (1) 1(1) (1) 520.2 1055.8 12.25 80.36
2 75 (1) 8(2) 2(2) ) 563.9 1088.1 20.66 89.87
3 75 (1) 10 3) 3(3) (3) 517.9 1003.5 28.25 89.28
4 85 (2) 6 (1) 2(2) (3) 544.0 1056.0 9.24 79.40
5 85 (2) 8(2) 3(3) (1) 522.3 996.9 12.83 78.29
6 85 (2) 10 3) 1(1) ®) 524.8 1118.1 5.45 78.50
7 95 (3) 6 (1) 3(3) ®) 615.3 1028.7 217 76.67
8 95 (3) 8(2) 1(1) (3) 570.7 1091.8 1.56 76.83
9 95 (3) 10 (3) 2(2) 1) 564.9 11395 2.07 79.00
K, 259.51 23643 235.69 237.65
K, 236.19 24499 24827 245.04
K; 23250 24678 24424 245.51
R 27.01 10.35 12.58 7.86
R4 PEEEIZHEN GEITH) 1.92%; [0 205 0 20.72%- 20.90% 22.58%,

Table 4 Variance analysis of alcohol extraction process of

SMRR (comprehensive score)

WZESRE mZEEAM AmE P BN
A 142.998 2 11.036 ¥

B 20.400 2 1.574 p

C 190.909 2 14.734 ¥
D (& H) 12.957 2

Foos(2,2)=19.00

EMAHT A5, & KRR SR T 25
W R C>A>B. 3 4 520, HE A,
B. C Mgy o Z s . Bk, e mikie
BT EH ABsCy, BN 10 55 75% 28, 42H 2
R, B 1.5he

(4) Wikiks: RTS8 3 4, B 50 g
HATIUR AL, &5 RIS W &5k 467.5.
494.9. 471.1 pg/g, RSD 4 3.12%; JFZM 11, % H
04 1.409 8. 1.359 4. 1.399 5 mg/g, RSD

RSD 4 4.78%; &5 KW Prik £ L 2A8 e 1T,
22 ASKIEREIZEMHMIE
221 RIEFR. SIRR B i R e

(1) 4 KH SinoPak Cg faifikE (250
mmX4.6 mm, 5um); PLFEE-ZME-/K-FE (30 :
10 259 0 1) AFsiH; Al 20 C; AT E 1.0
mL/min; ZEFEE 10 pL; AIBE KN 286 nm; #ig
SRR B BIR B WK T 2 000

(2) WM B BORIEEIR . PHRIR
B OGSO R, OREEAROE, I AR RS R
R IKIE R 37.0 pg/mL. FHHR B 118.2 ug/mL
(IR KT R VL

(3 PERAE R & RIS 24 50 g,
FEFT VR 0 T 24 MmO pERt, K%
FUL 1 mL 3T 5 mL &R, KR £ ZI 5,
Ay, Wi,

(4) KIEFIR « FHOER B % H &le: Be2.2.1
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KAH) X 30% + CGRIET IR /R IET IRV B i
KAE) X 30%+ (FHE IR B ¥ tH S/ P HD R B % H e

KD X40%] hfabs, FREPFS26 9 4, Ry
50 g, % Lo(3Y) IEATIRE R AT RS . IEAT IR
THRZEACE I 5, WK LR WK S, 525
T WL 6.

B M AT 50, & N ZRH S KR T 20 5%
WA C>B>A. % 6 2R M, K% B,
C s AT B MR, R A s G i
FPER . B, M BRI T E N ABsCs, B
I 8 firmaK, $EEC3 IR, FFIK 2.0 he
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Table 5 Optimization of extraction of aqueous soluble components from SMRR by Ly(3*) orthogonal experiment

Wi/ (mgg™h

e s A% B/h CIR D (% H) — e It &4/ % LRGN %
1 8(1) 1.0 (1) 1(1) (1) 0.203 0 3.0972 15.56 15.58
2 8(1) 1.5(2) 2(2) @) 1.438 6 19.202 8 4334 69.15
3 8(1) 2.0 (3) 3(3) 3) 23936 28.592 6 53.56 99.98
4 10 (2) 1.0 (1) 2(2) 3) 0.9152 12.936 0 29.94 46.32
5 10 (2) 1.5(2) 3(3) (1) 2.079 0 28.606 6 47.18 92.48
6 10 (2) 2.0 (3) 1(1) ) 0.670 8 9.839 8 26.68 37.10
7 12(3) 1.0 (1) 3(3) ) 1.516 0 18.728 8 43.54 69.57
8 12(3) 1.5(2) 1(1) 3) 0.675 8 9.827 4 21.42 34.21
9 12(3) 2.0 (3) 2(2) (1) 1.595 0 21.2520 46.82 75.93

K 184.71 131.47 86.89 183.99
K> 175.90 195.84 191.40 175.82
K 179.71 213.01 262.03 180.51
R 8.81 81.54 175.14 8.17

x6 ASKRIZAHENT GGRIED)
Table 6 Variance analysis of water extraction process of

SMRR (comprehensive score)

WRZERIE WZETEM HME FE BEE
A 13.015 2 1.161

B 1231.897 2 109.932  P<0.01
C 5176.106 2 461905 P<0.01
D (% %) 11.206 2

Fo0s(2,2)=19.00  Fo01(2,2)=99.00 Foo01(2,2)=999.00

223 WURE IS0 3 4, R 50 g,
fedse T 2T, 45 R IRIEH R =5
524 0.329 5. 0.333 5. 0.316 7 mg/g, RSD Jj 2.70%:
FHER B ¥ H 520514 8.049 2. 7.961 7. 7.803 6
mg/g, RSD K 1.57%: [EW5rnlh 55.45%.
55.86%- 54.81%, RSD K 0.96%; RHFTiLEPEn T
ZRE AT,

23 =ZtEXASHEERSBFHBEIE
231 WEEA RS S A 150

(1) B4 KM SinoPak C g A iA: (250
mmX4.6 mm, 5pum), LL0.02%BFRKE K- N
BN, BEEEVEME: 0~6 min, 61%Z.JE; 6~20 min,
61%~90%Z.fi: 20~20.5 min, 90%~61%Z.fiF:
20.5~25 min, 61%ZJME; FEil 20 C; AR 1.0
mL/min; #EFEE 10 pL, KKK 270 nm; B i
WE AL TS0 10, W5 KT 6 0001,

2) Pl Tl FRIC=-6258 30 g,
W34y, PS80 50 g, 44y, 44 (FESH
P, =B 1. 20 39) SFATEIE 0 h,
10 f5 58 75% LBEFIRPEE 2 K, R 1.5 h, &I
PRI, $REMURDER, B, RI1E.

(3) =L-FZSEAMNFHZE 1A B 5 .
9231 (207 T MFFS M. —=-t5 S
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W 7.

T=|X,—X|/s
X HTTEEA, X LS T SR N IR, s hbinEz

x7T ZEXMASHASE 1, B HF0
Table 7 Effect of NRR on extraction of tanshinone II,

2H 51 FEBE I, B R/ (mgg ) THE
P2 R EL 1.463 7 0.663 9
R Wil s 1.482 4 0.795 6
=R 2 5 1.5579 1.4749
=M SR 3 T 1.467 8 0.5713

#if) Smirnov VLI E, n=4 I}, T>1.689 %W
HRFES, R 7P THEYNT 1.689, #HH=
EX S S 1, (RIS .

2.3.2 NIRRT PR B (15200

(1) B4 R SinoPak C g (A4 (250
mmX4.6 mm, 5 um); LLZJE-0.1%0 7K %5
(22 :78) JyiahAH; #ilh 20 °C; B E 1.2
mL/min; FEFFE 10 pL; KUK A 286 nm; B it
BB PHEYIR B 65T KT 6 000,

(2) P I Hl e FRIC=E258 30 g,
K34y, FI328 50 g, 44y, 44 PESHM
PHL, =-B-PFEWAL 4. 5. 6 5D PAT 8 f KAl
WA 3 K, BRHR 2h, HIFREHGR, FESEL,
g, B,

(3) =SSR PHB IR B % ¥ 520 1Y
“23.2 ()7 TU NS MR, L5 S
B ST e il e, TR B S A,
TARPE A E “TTEEE” A5 & 71 Smirnov ¥, T
BT, &8RNk S.

i) Smirnov VLI, n=4 I, T>1.689 £

#8 =LtXMASHAEHEE B iFH IR
Table 8 Effect of NRR on extraction of salvianolic acid B

iR FHEYE B R /(mgg™)  THH
2 BRI 7.893 2 1.3263
=Ml 4 5 9.3594 0.9529
=L-F R 5 5 9.097 1 0.5470
=L-HEhi 6 5 8.624 9 0.183 8

HRELER, MR8+ THHYNT 1.689, Hi=
EX TSR B % G 2 5
24 =tEXASHEMESBHFIE
LIRSS RE, =B TSR TS
Fii TLy FHZKESPE S FHR R B IHE 0 H G W 2 1
. HA SCERIAA = LREME R S o i,
SRR 8 28 T P SN = IR SR, R W)
2, ZAHRUL G R — e R Rt 2
185085y BRI E T MHS . =l
& RUKRR s B, 258K, ARIECL T
BRI A BKER A BT 43 5 () O AR 4 50
(IR £1xESCIRT S A = L REIE BT 2
WL, ARSI T =B S b H A
T B O3 B A 10 TR S
2.4.1 —EXSFS R HABREA A R R
“2.3.17 TUR J7iE, FR At i Ao rry s T AR B 2 R
YIPFSM 1, (TR T LA, DL 1, £33
Mz th, s TE, 458 0% 9, £ T
/T 1,689, F B = AN PFZ rp AR R P B o3 1R
I T W55
242  —BXHSFSPIAKE R R %R
“2.3.27 TR 76, KRR I 1o s T AR 2 IR
YL B (MU AEAT IR, WK 2, £33
Rz b, I T, Wk 10, £b THEZ/NT

. A

t/min

L-EBSIZ/] 4-FF 2 s

1-cryptotanshinone 4-tanshinone Il

1 FASEMHREN A) URAS-=EEMERR B) &
HPLC

Fig.1 HPLC of extraction of SMRR (A), SMRR and NRR
compatible extraction (B)
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Table 9 Ratio of correlation peak area and tanshinone II, peak area, and 7 value
3 TR 2 L T{E
e 1 I 2 I 3 & 4 I 1 & 2 I 3 I 4
P12 B R R 0.244 4 0.093 0 0.166 9 0.8879  1.0745 0.992 8 0.1217 0.706 9
T AE . Wil 0.223 7 0.096 8 0.166 6 0.9080  1.1497 0.026 8 0.1739 0.064 0
=tL-FEmiin2 5 0.2395 0.1018 0.1753 0.9548  0.5480 1.368 4 1.3389 14330
—L-HEEm3 S 0.2300 0.0953 0.161 4 0.8892 04728 0.3756 1.078 1 0.665 3

0 5 10 15 20 25
t/min

2-ILFE  5-JHBR B
2-rosmarinic acid 5-salvianolic acid B
2 ASHEMIER A) URAS-=tERMARR B) M
HPLC
Fig. 2 HPLC of extraction of SMRR (A), SMRR and NRR

compatible extraction (B)

1.689, K W] =X F+ 2 rh HoAth K Ve e 23 I3 B0
R
3 g

WS FE b R IR BN P2 R B+ 5
i Ty SRR R B, 2 A SO, s 22
K JH B 3 B 2% SN [ AR Ry S0 S5 P2 W
I, MR R, 45 R BRI 11, JERU R 2
BNT 85%. EIXTIIN G, 1132 o (o [ 24 i)
2010 RS FHESHIFIGFEE T EHAT T 007,
R FEAFAEEFDEREA Y . SR A $2H
WA PRIOREOE Z DRSS 1, S AR
5 S5 ) L

ARSI SR A 5 “ T BE(E” B8 A5 4 77 1) Smirnov
A T{E, Smimov K — M ESEHK, W
DARESG 2 AR A5k A Rl — 2040, EARIFSUH,

F10 BEXEEERSSRYAHE B IEHRZ LR TE

Table 10 Ratio of correlation peak area and salvianolic acid B peak area, and 7 value

5l WA L 14
ZH

U 1 I 2 I 3 &4 WS ke U1 I 2 I 3 4 S IE6
F12 AR 0.4160 0.4503 0.3362 0.3093 3.1619 02438 1.4968 1.3897 1.3768 0.7433 1.3531 1.4465

=H-FIEEA 45 02811 04028 0.3024 03090 3.8215
=t-JFBEUL S 5 02777 03960 02910 0.3009 3.707 3
=t-FIZEML 65 02701 03746 02781 0.2872 3.5192

0.2027 0.4303 0.0979 0.0201 0.7144 0.9318 0.158 1
0.1944 04789 03108 0.4375 0.0676 0.5362 0.4822
0.1861 0.5875 09810 09553 13901 0.1153 0.8062

N TR =-EX S o I, - Smirmov
PR R PAT S A 2 0 2 Rt A rgevt- b, 3
L5528 H IARAT o

BURSCERARE TS 22 R e = R R R
SRR, EARSEIG 5 RR Y] =X B &
LR III S s HPHIRR B ASEIGH R TE
PEsgmy,  H =X 2 b AL BRI 8  ARE T
WG & R

MR A R ZE I AT REBR IR O RS A
J: AR S LSS A 80 HALH, Wk

T REEBUR v 22 2k o FHRAL B |
=SB RETIREG IS =B 40
i LA EA T s 1T AR S 504 A RS Ay A it 2564
[ERZ AP 7 s wPE 174 8 4y NGA Vs - (S
FFBUIRIR A E 1~3 em /ML =-EFEEE 1 em
NRHHMTIRIN . @=L 5 S EAMmE: Rk
2Bz vh = B 5P SRARLLGIA 101, REEAR
R L A5 R B s R RS TIE ST T 4205 T 2 A b
BIXTPES A28 oy s, — -5 PSR
BIM 0 210 2463 10 0 1, SiREFW=LE =0l
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AL R 5 0 3 I PF2 b B o v th i desn, I DA
ARSI K =B S PHFSEUL LG 5 0 3. @3
2 BT =53 8 R T0% L8
INARER I 3 K, AR 90 min, (HAR IR TZ

PRIEAFSE, DRI, BRI T 20nT ReAE e AR AR

PR R RCAOR IR 4 . R TS T2, T

Pl uR el IR B N W e Eia A SO o ST s S A ]

ASZH N PSR L 2ZATI0E, ISR A3

ZHRMSHCHAT =L H SRR, @F it 07

e R RN MR S S s T A

TEEHE e vt A DL m ICEA T 0T, 1ok S

PATEAR GV B . ACSERR I AE “ Al BE{E

AETT & 71 Smirnov VAUTHE THE, Fllr=-txi 1=

D% e EE WAk T 052! P w8 PSSR S NE3 s AL ]

IR, AR B THR

S 3k

[1] EZ# [S]. —¥. 2015.

2] Fioze, PR, WP, % ZIPS ROWBTR K
BRIE K M P S SRR Pl 2 I B FE M R [J]. Hh
24, 2004, 35(8): 905-907.

[B] Awtt, B F, £ F & SHSHAIKEE
Py JE Ly B R [J]. R 2y, 2012, 43(11):
2236-2241.

[4] WK, S, & B, S S THE R gl H
W R N [ 52 05 15 R v RO RE AT A vE A T
[J]. H%24, 2010, 41(6): 885-888.

[5] wahfe, Hoeds, k& =L ERR B ERT ST
[0]. W RfESEE 24, 2013, 9(7): 43-44.

(6]

[10]

[11]

[12]

[17]

W, Tk, BHE. SBT3 R B EN LEE
I P K B SOD & MDA 540 [1]. BE2£RIE S5k
Bk, 2011, 24(17): 2017-2018.

MAER, O, Ha, & E S AL L
W E R R 7] @i, 2004, 22(2):
141-143.

BRek, EDUNE, ZEin, & A=t
ANFRI T EX IS A SR [7]. REY
BE2EHERE, 2011, 11(1): 127-130

2 B T OH kel ERWRRIMNE AR ER
T2 [1]. hEEZy, 2013, 44(3): 286-290.

IR, b, AR, FFSIRI T 2 ML
[7]. P2y, 1996, 18(1): 4-6.

T4, MR, FHSRRE VR SO 5T 0],
FH%24, 2010, 32(4): 585-588

PETR &, BEILARY BOMAL AR S 5 75 38 2 SR A it e
SRR L S W ET 5T [D]. RN R ES
K2, 2015.

A RE. SWIL LT R VAT IA 4 AR IR R AR (R A
9t [D]. K KGEBEFRIK, 2015.

WO, wER, ke, % SR LB
MESL [3]. HP I SEEG 5 722 R, 2009, 15(2): 85.

WM PSS RRHUOK R 2EAE BRI (D).
b3 dEnth R 25K, 2004.

B85, HAE, M. FHERaEbE BoK e o4
AR L EWSE [ hE R EE 2 E B k&, 2009,
16(3): 54-55.

L 00, RESL, 4R35, 5. 2010 4FR (P s 25 0)
HE PSRRI T Z 0T (7], ESER
ek, 2013, 19(19): 361-364.





