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Based on fingerprint and multi-index components to evaluate difference of
Salvia miltiorrhiza between microwave extraction method and traditional
extraction method

XU Xue, XU Jian, ZHANG Yong-ping, MIAO Yan-yan, LIU Yao, ZHOU Xue-jiao
Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China

Abstract: Objective To establish the UPLC fingerprint of Salvia miltiorrhiza microwave extraction method and traditional extraction
method and identify the main chromatographic peaks, the chemometrics method was used to compare the chemical differences of different
extraction methods. Methods The separation was performed on a chromatographic Waters ACQUITY UPLC BEH sheid C,g column (100
mm X 2.1 mm, 1.7 um), with acetonitrile (A)-0.1% aqueous formic acid (B) as the mobile phase gradient elution. The flow rate was 0.3
mL/min, the detection wavelength was 270 nm, and the fingerprints of traditional extraction method and microwave extraction method of S.
miltiorrhiza; The content of eight index components was determined, and SPSS 22.0 software was used for principal component analysis and
t-test analysis to further evaluate the difference between microwave extraction method and traditional extraction method. Results The
traditional extraction method and the microwave extraction method respectively calibrate 16 and 17 common peaks, and the content of eight
index components was different. In the similarity evaluation, the fingerprints of different extraction methods of S. miltiorrhiza were
compared, and the similarity was > 0.945. The content of the index components and the comprehensive mass fraction of the index
components in the microwave extraction method were higher than the traditional extraction method, and the mean value of the eight index
components showed that the microwave extraction method was higher than the traditional extraction method. Compared with the traditional
extraction method, there were significant differences in the content of salvianic acid A sodium, protocatechuic aldehyde, rosmarinic acid,

lithospermic acid, salvianolic acid B, cryptotanshinone, and tanshinone II, (P <0.05, 0.01). Conclusion Through the comparison of
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fingerprints and chemometric methods, the overall chemical composition of S. miltiorrhiza under different extraction methods is

similar. The content of chemical components is different by #-test, and the content of S. miltiorrhiza microwave extraction method is

higher than traditional extraction method. It is concluded that the microwave extraction method has certain advantages compared

with the traditional extraction method. The establishment of this method can lay a foundation for the wide application of microwave

extraction method in the field of traditional Chinese medicine.

Key words: traditional extraction; microwave extraction; fingerprint; multi-index components; principal component analysis;

danshensu sodium; protocatechuic aldehyde; rosmarinic acid; lithospermic acid; salvianolic acid B; cryptotanshinone; tanshinone II,;

tanshinone I
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Table 1 Sample information of S. miltiorrhiza

FEf g5 FEH A S eI

1 G C180612 DM [E e R 2R A PR A F
2 G 181201 2T BT AR AT

3 I AR 18103109 T —E 2l A PR A F

4 I AR 160107 SO [E e R 2R A PR A F
5 % D8050108 WX e iR AR AR
6 ik 20180810 DHEREENGAERAR
7 i 4R 20181219 VLA ZDI R A IR A A
8 % 20190104 VLR 2R A IR A A
9 I AR 181203 B TR AR AR AF
10 I AR 180628 BN EIR 2R B IR A A
11 I AR 2018120801 g AR R A F
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SWI11 (RBHRBGED .,
2 FAEEHR
2.1 BiEEH

Waters ACQUITY UPLC BEH sheid C;5 (100
mmXx2.1 mm, 1.7 um) &3 MR 25 °C; sl
FHRCHE (A 0.1%FRAKIFR (B), BREEFEN: 0~
3 min, 7%~10% A; 3~5 min, 10%~16% A; 5~
25 min, 16%~30%A; 25~38 min, 30%~54%A;
38~51 min, 54% A; 51~55 min, 54%~7% A; {&
FME 0.3 mL/min; FFFEE 1 ul; AR 270 nm.
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Table 2 Similarity of 22 batches of samples

FE b2 5 HHABLEE FE i 5 HHABLEE
SC1 0.997 SW1 0.990
SC2 0.995 SW2 0.994
SC3 0.994 SW3 0.998
SC4 0.991 Sw4 0.993
SCs 0.987 SW5 0.992
SCé6 0.988 SW6 0.989
SC7 0.986 SW7 0.991
SC8 0.983 SW8 0.962
SC9 0.997 SW9 0.998
SC10 0.998 SW10 0.997
SC11 0.984 SW11 0.946
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Fig. 1 PCA diagram of different extraction methods of S.

miltiorrhiza
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fingerprint overlay of 11 batches of S. miltiorrhiza
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Table 3 Regressive equations, linear ranges of investigated components and correlation coefficients
D% EVEY¥E s LMk /(ng-mL ™)
VAE S X4 Y=1519 X—9.726 0.999 0 4.662~ 492.0
JR )L Y=1067 X—6.997 1.000 0 6.930~ 110.0
HRIEFR Y=3419 X—3.457 0.999 0 6.615~ 105.0
B Y=2 633 X—3.891 1.000 0 3.199~ 457.0
FHOER B Y=1970 X+11.07 1.000 0 8.568~2 526.0
(SR L] Y=1223 X—1.721 0.999 0 6.867~ 109.0
P 1 Y=1767 X+5.126 0.999 0 1.960~ 96.2
FHZHEH 11, Y= 237 X+49.57 0.999 0 9.620~ 481.0

2.6.3 FEEERL  HUSC1 SRS AR A
$2 217 TN g 2 B SLERE 6 K, dsRIETAR,
EMS R, LR, REER. LK.
MR B. SIS, FH2E 1. FHZE 1, 1 RSD
3N 0.41%-0.98%- 0.85%- 0.33%- 0.32%- 0.27%-
1.42%- 0.55%, RIAICEHFERE R I

2.6.4 FaEMEREE  HUSCL S FE R AR 5 R,
AYFILE 0. 24 4. 8. 12, 24 h FHFEIIC I AN,
EMASRW. LR, REEFR. LER. FH
Mg B, P20 FHZ0 1. FF2EE 1, B RSD
AN 0.84%. 0.82%-+ 0.85%-+ 0.87%- 0.70%-
0.63%- 1.43%- 2.96%, K AT IERIFRE I R I
2.6.5 FEEMRK E SC1 SEEM, f&IE “237
TR I PAT i & 6 B s, 4% “2.17 TR
BB XA FAT AT, ISR AR ST S R
JR LA . SRIERR. HER. 0K B BFHZ
il FFZEFF 20 1. PH2E 0 ) RSD B4 510N
0.64%-+ 0.42%-+ 0.85%. 0.61%-. 0.35%-. 0.37%-
2.670%- 1.94%, FKIARTTEMEZNER .
2.6.6 INFEMIYERIRES RS E IO E E ) SC1
SEEMIERGHE 2 mL, 6 4, IIAJRA X AE R,
el “2.37 WUR 7kl & A0 w12 “2.1”
TR % 2 AR 3E AT 20 B, 0 Sik 0 T AR R F 55 BT U
K, GRFAN SR, FILREE. RIEFR. &
IR FHRR By BFHZE. FF2E L P2 1,
(-2 [ 2R 53 )N 98.61% 101.20%- 102.80%-
100.30%. 102.60%. 96.87%- 98.26%-. 99.18%,
RSD 4374 1.49%- 0.88%- 0.93%- 0.72%- 0.52%-
0.97%- 2.06%- 0.72%, FI/NTF 2%, f56 (HEZ
B) 2015 FERRHLE, KPR EF, HiET .
2.6.7 FEMIE KPR S L, 4044 2.3”

T 7 e i VA, 7R “2.17 TR A S5
TWE, ARYEEE GRS R SR, SR IE
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B AL G . FES R SR R AR R
I R R R B S i T AR G R G . R RRE
P3SME FH BB A, FFSHMERNERN S &S
TGk, Ht—2RH SPSS AFx 8 MEhR
PERRYHEAT ¢ 1056, SAEGIREUEMEL, (&St
SR FILEE. RER. FHRR B RS SH.
PSR, BAEWEEEZR (P<0.01), XRiEH
REAREEZES (P<0.05).
3 e
3.1 BiERHRRK
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1E EIR A FIAT AR R, 7E 270 nm K
T, Bk EEE S, NG . 2% 25, 30,
35 CHIARTHE, EH 25 CRIARR, @il
VPRIV T AT, AR FRABOT /N o 23 0% 13 1.5 2 ul
3ANEFEARFEAT S, A 1 uL BEEREARRR T P
2 B AareA kg, AR . 2
()€ 3% 262K Fl Waters ACQUITY UPLC BEH
sheid C;g (100 mmX2.1 mm, 1.7 pm) ik, ¥
AN CHE (B)-0.1% R/ (A, AR 25 C,
HFEE 1 pl, BIPK 270 nm, ABRE 0.3
mL/min.
3.2 FASEGIRISHUE IR BUELE RIEN

fRotiE B “BOMbE” F CRpRME”, TR
SN B T RBT O BT R BT e O A s
B R A F IR BT VERT 11 P S 250 314752,
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Table 4 Determination of eight components in 11 batches of S. miltiorrhiza by different extraction methods
- e JRE D/ (mg-g ) REsy
7 Y RsEW BULER HAEN LUR SMBB BASE ABW1 ASEIL, Hmeg)
RRFERE SCl 1.427 0.114 1.178 1.693 43210 0.694 0.471 0.469 49.260
SC2 1.707 0.116 2.088 2.565 53.830 0.804 0.551 0.168 61.830
SC3 1.452 0.114 1.760 2.154 53.400 0.866 0.789 0.174 60.700
SC4 2.321 0.162 2.399 2427 36.200 0.342 0.439 0.054 44.340
SC5 1.880 0.127 0.916 1.666 31.970 0.686 0.608 0.416 38.260
SC6 2.209 0.056 2.439 1.720 54.720 0.323 0.142 0.124 61.730
SC7 2.118 0.163 2.678 2225 38.320 0.176 0.155 0.004 45.840
SC8 1.597 0.150 0.987 1.625 29.900 1.296 0.509 0.606 36.670
SC9 1.583 0.119 2.098 1.715 49.950 1.037 0.585 0.686 57.780
SC10 1.457 0.113 2.309 1.878 46.080 0.841 0.456 0.267 53.410
SC11 1.715 0.101 1.116 2.268 31.780 1.122 0.727 0.522 39.350
FEIME 1.770 0.121 1.815 1.994 42.670 0.744 0.494 0.317
IAREGE  SWI 2.339 0.173 1.412 2213 48.060 0.836 0.677 0.538 56.250
SW2 2.862 0.307 2.239 2.742 53.790 1.020 0213 1.194 64.370
SW3 2.573 0.190 2.785 2.855 69.310 1.160 0.783 1.231 80.890
SW4 3.054 0.263 2.444 2.874 39.170 0.404 0.544 0.056 48.810
SW5 2.336 0.226 1.139 2.131 38.750 0.888 0.750 1.130 47.340
SW6 3.077 0.124 2.694 2.482 68.860 0.416 0.172 0.619 78.450
SW7 2.721 0.258 2.882 2.539 39.230 0.236 0.163 0.385 48.420
SW8 1.726 0.232 1.187 2.085 31.670 1.516 0.493 1.592 40.510
SW9 2482 0.273 3.040 2434 72.340 1.363 0.879 1.080 83.890
SWI10  2.719 0.267 3.873 2.794 61.560 1.172 0.614 0.979 73.980
SW11 2.030 0.163 1.150 2.280 37.210 1.815 0.949 2.148 47.750
FHE S 2538 02257 22597 2494 509107 0984  0.567 0.996"

SEgRIUEE: TP<0.05, T P<0.01

*P <0.05, **P <0.01, vs traditional extraction method

LT AR L FE S B 6 AR LR AT 4 BT
GERPISIEN R R R F R R ZER .
BRI F AR X, 2 FhHEE T 2 AR AL 35
L F] 0.950 LA b, Ui BH SRS 20 R AR ZE R AR,
PRI Z 8] )40 22 1 A B AR ABL, R B AR N AR
SE o B i A G BRI AR B X P 48 0 A
XFE S PFS R SRS A e TR S B 1) A AU
FER KT 0.945, U B SRBUZEX FF 2 0 =4
OF RN o 3 — 35 R PCA 3" xh H gk Lt
AT 530> 45 FERARACURE 1 45 3 — 20, SW11 Al SW8
MRS REG —EER, XEHAMAY
5T TR E Y o
33 BENW

ARSI R ] UPLC M58 P2 ik S B 5 1% i 4
Boh SR, BLRE. RIEER. KER. T

N

MR By BRPIZSE. PFSEH 1. PFSE L 8 DRSS
fIer e, 22 MESHTHE, BT SW2. SW3 K&
SWS8 FEi I PFS i 1 s ok, HRME &Y e S
REGEM &, HEEZMMZEREN. NBRES
25 T LUE H B SR B2 35 K T % e i
FF2 40 2 o) 32 B HE PF S B 28 1 g M o)
RO RS K T I 0, AR Sz i s i Al B
BRI A BRI TRy, T B A R B A
JRE I m ARG EGE, B A SR B2 X A
VR R R KV V35 B B AR B . R ¢
R g8 AT 70, 45 BRI S UL S L iR B0
BEZRME, SE5EENEREE N, B
AR FAE G R IGE
ENSRINERE MV s s on e Y NCIE I CERINEIEA'S
BB, FrINT 2 FHREGEIEA 1 8 MUy, E



<4144 -

)

Chinese Traditional and Herbal Drugs 2% 50 % 35 17 3§ 201949 A

PEA TS5 BRI 1 P2 A IR IGE AR A 220

IR . e R R TR, AFESEPEN PSS

B EAAZERE ARSI SR E I i A R

VR IR ARACME LUK 23 B AS R G2 2 TR F) 22

e, AT AN ESUE Z [ 22 e itk o FESRES

SO s S o 1 7)€ 7= M T N AN gy S Y |

b SAESIRBUEIRYF 30 VY 2 FiASE i OT X

(EEHUEN P2 o ISR, A5 AN R4

HUEXS PF S Ab 22 i oy A S 3 1 22 53 HLAOE 3 B 1)

TREETAGRIE . MR RO PSR A [H

MR RS WIS GBI, W TR

7T B A RS A R B AR S8R FH )2 K FIAS [R] L

BT W o ASSEES R T8 e il R0 Hh 1) ] g

WABERTT,  EFEHUN Ky AE R B 1t 5 1 4t

PEHUELRFF— 2, AT SELF My PAN et B2 B0 5 7%

GrhE B [ 22 et S SR B B T4 0 TR,

HHFAERERIPMER. ZHECT ZNH T

AU, T ENLERBRIERE ki ik

SRR T AR I . AR SEIR A 1 ik B B X

P24 5 B0y To W R ARAY, DT Al Hh 241k

SRR T AL SEIL IR (EBRIR AR HE , RT3

2y ML A K FAT B HERN R H

Sk

[1]  FEdde. Sk 250 JUs s S8 it 5t [D]. Ri:
REER A, 2006.

[2] &ME, BoLE, 1 8 % BT 2N S
TR SR S A5 SR U TR LURE T (0], TP
ZE, 2016, 43(10): 2160-2163.

B] FREH. AR RIS AR TR [1]. 16K
AHR#, 2013, 6(17): 178-179.

[4]

(3]

(6]

[10]

[11]

[12]

[13]

[14]

[15]

Kit W C, Shir R C, Sze Y L, et al. Enhanced microalgal
protein extraction and purification using sustainable
microwave-assisted multiphase partitioning technique [J].
Chem Engin J, 2019, 367: 1-8.

B WL ORI A R B 2 R T AT M
FC [D]. ME/RIE: ARALMOIR A, 2014,

AN, BASTHEIRMAZ B L2 D] Bt 5
WIRER, 2015.

HEZj g [S]. —#8. 2015.

BRI, BT S AU T B2 40 22 i R B
FIRIH] [D]. K& HHORAE, 2010.

T, SO B AR M B2 YRR At i A S R
ZFHIWTFL [D]. KF: HMOREE, 2007.

ok &, MRy, HEFR, % R T HPLC feo BT
M) 2 AR L 1 G2 12 770 5 TC 7 JURE i3 750 ) F 20 22 57
M [3]. EZY, 2019, 50(11): 2567-2574.

JA . 3B AR BB A A T T A DG
[D]. W/RVE: BIETLR, 2018.

% 55, BikH, & Bk & AR SRR E HPLC
5 SUIE G B A 2 BRI T (0], REZG, 2018,
49(21): 4998-5003.

WELE, WS, R, 5. 112 RSN KEY
UPLC 1RELEREH S PR R K & &4 [3]. 24
W Hideik, 2017, 37(4): 602-609.

JORk, B BB, S BT R TES
A IS g5 /s — 353 73 Mt BRI B AR F HPLC 4]
RERFFE [J]. FHEZE, 2019, 50(9): 2194-2200.

MRS, WHEH, B, & AR S
UPLC R QUEWE 5402 BRI HF 78 (0], B2y,
2017, 48(4): 767-772.

2 M, R, 2R, L B SR AP E S
SR B ST [J]. P EZ, 2018, 4909):
2000-2006.



