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WE: BW RIS Salvia miltiorrhiza Bge M TS B b2 B B SR ME, Fix HAHSn B ERIN 5
HisR 1] Waters ACQUITY UPLC BEH C,4F (2.1 mmx50 mm, 1.7 um) ; WEIHHZIE-0. 4% WKW, BEEEVENG, &
T 20 °C ;5 Rz KA RN B B 9 433310 8 328, 354, 328 286 nm; AU 0.6 mL/min, Z5R T, Rk, #
YEER . FHER B 43 HITE 0.336 0~16.800 0, 0.043 2~21.600 0, 0.722 6~361.276 0, 0. 114 0~57. 000 0 ng HIFE FE P
LMRARY (R =0.999 9), 30 ke [l R 4 518 102.43% . 101.36% . 100.76% . 98.11% , RSD 43 % N
1.70% . 0.63% . 2.60% . 1.94% ., #&i& FETHRLSESD, IS BUKEMNL RS TARAREZW, THR5K
SR, BT SR TR,

KW . FHZ; 0 A2l &4k UPLC
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Dynamic changes of chemical constituents in different drying processes of the
leaves from Salvia miltiorrhiza
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ABSTRACT: AIM To study the dynamic changes of chemical constituents in different drying processes of the
leaves from Salvia miltiorrhiza Bge.. METHODS  The analysis of methanol extract of the leaves from S. miltiorrhi-
za was performed on a 20 “C thermostatic Waters ACQUITY UPLC BEH C ; column (2. 1 mmx50 mm, 1.7 pm),
with the mobile phase comprising of acetonitrile—0. 4% formic acid flowing at 0. 6 mL/min in a gradient elution
manner, and the detection wavelength was set at 328, 354, 328, 286 nm during different time. RESULTS
Rutin, isoquercitrin, rosmarinicacid and salvianolic acid B showed good linear relationships within 0. 336 0-
16.800 0, 0.043 2-21.600 0, 0.722 6-361.276 0, 0. 114 0-57.000 0 ng (R*=0.999 9), whose average
recoveries were 102.43% , 101.36% , 100.76% , 98.11% , with the RSDs of 1.70%, 0.63%, 2.60% ,
1.94% , respectively. CONCLUSION In the drying process, the dehydration rate of the leaves from S. miliior-
rhiza has a significant effect on the contents of each chemical constituent, and the contents are negatively correlated
with moisture. Besides, drying in the shade is the best processing method for fresh leaves from S. miltiorrhiza.
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P2 AEE R R B EEMY) P2 Salvia miltior-
rhiza Bge. BT IRAR MARZE, E/=F N, WEg .,
75, Vg, BEVEAE | HAT I A, O
Bl 4 o sk, FE A TR 9T 0 I A AF R
W AR, FEEWRE R, HIER A
FH&th o 28 bk E5E . WS 2R T A T
R, nTARE AR, RGEY, B
RPFS 280 S 7 AR o COUSCGER T 2015 4 Wbk 7Y
BN, S5FESTRHML, TR Y7 BB
. BERE R . OBURIREES RS g g
FORS MR TS, S ERR |
RIERIR , FHOIR B, T . S H4E,

Bt S (RRARZE) TR & A 7K
it (M9 B S A #<0.41%), MT/E S A=
EHN (FIHER B S AR =3.0%)"Y , B StS
HFPHBIR B A R <0. 1%, 4 50~160 °C T4 )57+
BhiR B A & 1 A S0 8 = BUA I 9T & R,
BEE PSR A A A A R, (AR T
PR A o S A A B I, AW IR
UPLC 3102 3 i F 2t 1 50 CHE+ ., W]
TR R . FHBER B, AT ST
TARA 3 FIRA B R, SRS S
i R P A o M S S AR, S
(RSO T AR PR Z ik Ak, X6l 2t i
i, FHFLMSHRIE, BAEENLE L,

1 UE5HH

1.1 A% ACQUITY UPLC system 3 =5 R AH (1
AL (EE Waters 24 7] ) 3 KQ-300 %8 7 % 1 7k
1 (R A A A PRAF] ) 5 DHG-9240A Al
PR ST 48 (LR R LR A ARA
A]); DFT-200 7 FHE 2 m s AR AL (R4 T pRoR
BB BR AT 3 HSY2-SP BUfE IR K8 (dtatth
AOEHESFALES) ) ; AUW220D B HL 7 K (+
Tz —, HARBHAFR); Milli-Q Integral 3 Kl
afiZkHL (3£ E Millipore 22 F] ) .

.2 KA XM HERFR (HS 111871-
201706, FAH 90.5% ) . FHHIR B (% 111562-
201615, & A & 96.2% ). ;T (#t*5 100080-
201408, A 92.8% ) W HE A 2 R E
SR X B S 2 B (dit45 MUST-18051005,
TAHT99.7% ) W 8 AR 2 B AR YRR BR A
Al N (i, 3£ Fisher W) ; WEE (4>
Mraf, ST RN fE TAKw) ) ; IR (4rdrat,
WA R AL TR ) 5 7K (EAlik, Eaikl
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1.3 #& HifEFEZT 2018 4F 11 A 4351k A 1Y

N R AR S MG S £ WR S, &g
TR 2GR B AT A B e N R R R R
YIS Salvia miltiorrhiza Bge. . MR 0] SL B =
S8 R A AbFE

2 HESHER

2.1 HmaAEzk HEUPILE AR 2 M i
FRSEHF . TEMAR PSS IR R 13 1y, By
70g, 480 X, H, S, Y@, XA 1K, T
-80 CH-(7 48 h &M (H&EESZ&0t XX), H, S,
Y B 4 Dy RS, SR 50 CHET L W
P =R BE, LARGIK R 2 20% R HR, 434 IRHL
Fe, ZEKEL N 20% . 40% . 60% . 80% , FRiE
FRi, BT 3 AR T -80 CIRIE 48 h & H,
A NRESL (KR 80% ) B FHses, bk
-80 CIRfEFEMERY, Bl UL T, &M
it 350, A, Wk,

J T 2o M UE B K R S 0 R AR
B EA RN ERRE, SEPTLENIES
TR 4. TP S e IR S 17
By, B 70 g, A X, H, Y4, XH1HHEm,
T-80 CIRAF 48 h &M CHifff+&nt XX), H, Y
RRe 45 8 it dh, 43l AT 50 CHETAIBI, A
HRE, DABAKCRZ 20% MFEFR 1L E 4 AL
P BE, BEATHERTELAS 2 odedd, 1 I A E . M
K (HI~H4, Y1~Y4), 51 HABEE . A
K (HI'~H4', YI'~Y4"), VERFATXR, +
S8 R [R) B2 A0 BE v IR) b, DLER 1,

2.2 AR RERA A AN SR, K
WRRE, MHEE-K (8 :2) HIEUS T . Stz .
LR, PR B Fa W E 53508 0.016 8,
0.021 6, 0.399 2, 0.057 0 mg/mL YR & XF I8 5
W
2.3 BXSEREE BURRM AL 0.25 ¢, K
FRRE, BT 100 mL B EHIEHE S, KA R
FEK (8 :2) WM 25 mL, FRE B &, R
30 min, MEFRGFRETE, HFE-K (8:2)
VAN R BT, FR5T, B, UEWEAT 0.22 pm
AL, BT,
2.4 &i#4&MH  Waters ACQUITY UPLC BEH C g
M (2.1 mmx50 mm, 1.7 wm); #iE 20 C; sl
MG (A) -0.4% HRR/KEEW (B), BT
(0~2.0 min, 5% ~12% A; 2.0~2.2 min, 12% ~
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Tab.1 Information of samples
SRR M5 W Fikt/g JK 2% VISR Y& 2
VORI R A IR S MR X XX 70.0 0.0 -80 CA,HT
H H1 57.1 18.4 Ht0.5h,-80 C¥%, AT
H2 43.5 37.9 HE1.5h,-80 C¥%,FHT
H3 30. 1 57.0 HEt 3 h,-80 CEE,HT
H4 15.7 71.6 7 h T
S S1 56 20.0 i 1.5 h,-80 C¥ %, B+
S2 43 38.6 2.5 h,-80 C¥&%, BT
S3 26.8 61.7 i 4.5 h,-80 CA %, HT
S4 15.1 78. 4 i 8 h T4
Y Y1 56.7 19.0 994 h,-80 C¥ R, BT
Y2 41.4 40.9 9917 h,-80 C¥%, BT
Y3 29.6 57.7 923 h,-80 C¥%, BT
Y4 16.2 76.9 [ 96 h T
PN TR S £ RARE X XX 70.0 0.0 -80 C¥&, T
H HI1 57.0 18.6 0.5 h,-80 T, T
H1' 70.0 0.0 0.5 h,-80 TR, BT
H2 44.0 37.1 1.5 h,-80 CH&%, 1T
H2' 54.8 21.7 HEO.5 h, B 1 h,-80 TR, T
H3 31.2 55.4 HE3 h,-80 CH%, BT
H3’ 39.3 43.9 HE1.5 h, %80 1.5 h,-80 C¥ R, BT
H4 17.1 75.6 M7 h T
H4' 32.1 54. 1 e 3 h, BEEHE 4 b, -80 CHR U, T
Y Y1 56. 8 18.9 B4 h,-80 C¥ %, BT
Y1’ 70.0 0.0 HE 4 h,-80 CHE, BT
Y2 42.6 39. 1 B3 17 h,-80 C¥ %, AT
Y2 57.0 18.6 B34 h, %= 13 h,-80 C¥& %, BT
Y3 30.7 56. 1 923 h,-80 C¥%,BHT
Y3’ 41.0 41.4 B3 17 h, %387 6 h,-80 CA %, BT
Y4 17.9 74.4 4 96 h T4
Y4 32.3 53.9 B9 23 h, %87 73 h,-80 C¥ %, T

16% A; 2.2~4.0 min, 16% ~17% A; 4.0~6.5 min,
17% ~30% A; 6.5~7.5 min, 30% ~90% A; 7.5~
8.5 min, 90% ~5%A); AFUHE 0.6 mL/min; i
M 0~2.5 min, 328 nm; 2.5~4 min, 354 nm;
4~5 min, 328 nm; 5~8.5 min, 286 nm; A=
1 pl, TRAXT S ARG AT UPLC iR WA 1,
2.5 HEFER

2.5.1 ZLMEXRRELE KEWE “2.27 WTHIR
AN RS ARGE R, DU EE-K (8 :2) WM
FN53 A R R Wk B I RV, #E “2.47
TS NI, DI BEE, Tk B R AR (X)),
WETAUE AR (), #ATEIE, Z5RILEK 2,
2.5.2 RIS KEEIOR “2.2” WFIRA
PRI 1w, 76 “2.47 TSP T Bt 6
W, WA XT BE S 0 TR ARG RSD 43 124 0. 90% |
0.74% . 0.69% . 0.73% , FEI{NFEKE R B 1T,
2948
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Tab.2 Linear relationships of various constituents

% a0 51 )5 R? LM /ng
P Y=2905. 1X-85.092 0.9999  0.033 6~16.800 0
SMRT Y=3470.3X-142.23 0.999 9  0.043 2~21.600 0
HIEEMR  Y=5262.2X-2328.5 1.0000 0.722 6~361.276 0
FHSER B Y=2025.9X-156.52 1.0000 0. 114 0~57.000 0
2.5.3 RUEMERE 4% 2.3 TRy ikl &t

R, 16 “2.47 AT, 49T 0, 4. 8,
12, 16, 24 h #FH, M5 & T RSD 43510
1.13% . 0.87% . 1.50% . 1.42% , HIHEE 5 %
WAE 24 h NEE M R AT

2.5.4 HEMWRALE WFE—-HAES 6 )y, 1%
“2.37 Rkl A S, TR “2.47 WSk
FETMAE , A5 45 ot 2 53 B0OF- Y08 23 90 R 0. 265,
0.274. 2.481, 0.315 mg/g, RSD 43510 1.41% .
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f/min
AJRERHE
0 1 2 3 4 5 6
#/min
B AR TR
0 1 2 3 4 5 6
#/min
C.EXIFT R
LKA a 2. KHEBERD 3. BT 4. BHYLIEE 50 K
HBE 6. RIAFEE 7. JIEHIER B
1. unknown phenolic acid a 2. unknown phenolic acid b 3. rutin

4. isoquercitrin 5. unknown flavonoid 6. rosmarinicacid
7. salvianolic acid B

1 {A% UPLC &igE

Fig.1 UPLC chromatograms of various constituents

1.56% . 0.63% . 0.81% , FWiZIEEEMERI,
2.5.5 JmEERMCREE:  BUE e S A 20
FEMZ70.125 ¢, dL 6y, WMERE, MEMAS
T it T S B 53 2 4 o T B — L o BRI U,
“2.37 TR JrEdl S U AR, fE 2.4 Tk
PR HERE, 0 g A, I S o A

i, R RCR, SUR IR 3,
2.6 #ZR55H
2.6.1 FEREABRME BOR 1 hHEa, %

“2.3" RNk A AR, FE <247 TSk
FRHERE, S53RE 4~5,

2.6.2 THIFAXSHASEHERNFN £4D
N, PEEMT 50 CHET L T BT TR AR,
gy 2 R T 1S 3 ) 5 A S A S R, LS K
FAAK , MO AR S & B B A A ER T, L
K2, F£H, BAERNT 20% 0, 20855 w7
AR MK R KT 20% B, 45 o3 7 47
B E RN, K R 0~ 18. 4% ~37.9% ~
57.0% ~77.6% , HiEFR A EIS NG 0.4,
17.2, 89.5, 291.5 1%, KPSt TRt f b4
JL3 A e SR U S B B R B P R AR
B, TERUHIEERT B, TS ok s i

R3I BHSMBEEKELEER (n=6)

Tab.3 Results of recovery tests for various constituents (n=6)

% ke /mg JFAT i/ mg JAAE/mg M/ mg [T/ % SR /% RSD/%
BT 124. 4 0.033 0 0.033 1 0. 066 8 102. 34 102. 43 1.70
124. 6 0.033 0 0.033 1 0. 066 6 101. 38
124. 8 0.033 1 0.033 1 0. 066 7 101. 65
124.6 0.033 0 0.033 1 0.067 6 104.59
124. 6 0.033 0 0.033 1 0. 066 2 100. 20
124. 8 0.033 1 0.033 1 0.067 6 104. 39
L2 iaes 124. 4 0.034 1 0.034 3 0. 069 2 102. 47 101. 36 0.63
124.6 0.034 1 0.034 3 0. 068 7 100. 85
124. 8 0.034 2 0.034 3 0. 068 7 100. 67
124.6 0.034 1 0.034 3 0. 068 9 101.23
124.6 0.034 1 0.034 3 0. 068 9 101. 39
124. 8 0.034 2 0.034 3 0.069 0 101.53
P EER 124. 4 0.308 6 0.310 7 0.630 7 103. 66 100. 76 2. 60
124.6 0.309 1 0.310 7 0.6115 97.32
124. 8 0.309 6 0.310 7 0.613 6 97.83
124.6 0.309 1 0.310 7 0.623 3 101. 12
124. 6 0.309 1 0.310 7 0.6257 101. 89
124. 8 0.309 6 0.310 7 0.628 8 102.73
FHIR B 124. 4 0.039 2 0.039 1 0.078 3 100. 12 98.11 1.94
124. 6 0.039 2 0.039 1 0.078 6 100. 61
124.8 0.039 3 0.039 1 0.076 8 95.98
124.6 0.039 2 0.039 1 0.077 2 97.00
124.6 0.039 2 0.039 1 0.077 7 98.25
124. 8 0.039 3 0.039 1 0.077 1 96. 67
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Tab.4 Results of content determination of various constituents in samples from Linjiagou

. BNEL J W4 T X
w5 Bk g PO ) - o :
S T HIEFIR FH L B RENW AL a RANEBR b S0
XX 0.0 0.028 0. 126 0.097 58 1519 152
H1 18. 4 0.038 0. 160 0.129 72 1416 239
H2 37.9 0. 141 0. 802 0. 165 139 1926 1051
H3 57.0 0.492 7.437 0. 425 759 4 020 4 220
H4 77.6 1. 099 21.412 1. 855 1916 8 156 10 267
S1 20.0 0. 036 0. 158 0.119 72 1392 211
S2 38.6 0. 175 1.722 0.231 215 2 396 1384
S3 61.7 0.717 10. 990 1. 254 1780 8 453 6 847
S4 78.4 1. 246 29. 004 3.084 3 569 13 245 11 708
Y1 19.0 0. 040 0.172 0. 128 91 2 706 280
Y2 40.9 0. 201 2.293 0. 401 425 3933 1 806
Y3 57.7 0. 699 11. 407 1.358 1754 8 270 6 840
Y4 76.9 1.313 36. 854 4.722 3 889 13 317 14 196
x5 EFRTHEREHRSRBEENELER
Tab.5 Results of content determination of various constituents in samples from Leijiaping
. . i/ (mg- g WA T AR
I . T i i T
T stk EEEFR SRR B KA a AHEER b KAV BT
XX 0.0 0.038 0.033 0.129 0.061 49 2715 329
H1 18.6 0. 058 0. 056 0. 139 0. 065 58 2 865 564
HI' 0.0 0. 033 0. 035 0.117 0. 064 42 2 956 318
H2 37.1 0.173 0.170 0.715 0. 128 182 3081 2 042
H2' 21.7 0.074 0. 082 0. 150 0.093 56 3026 820
H3 55.4 0. 641 0.515 8. 441 0.907 1565 6 526 6 876
H3' 43.9 0. 184 0. 189 0.319 0. 108 141 3639 1934
H4 75.6 1.421 0.914 29.873 3.895 5612 16 816 12 696
H4' 54.1 0.384 0.325 0.796 0. 187 453 5382 3430
Y1 18.9 0. 054 0. 050 0. 146 0.071 60 2 615 517
Yl 0.0 0. 049 0. 049 0.268 0. 084 80 2 447 461
Y2 39.1 0. 268 0.271 2.442 0.323 668 4 398 3130
Y2’ 18. 6 0. 049 0. 048 0.123 0.075 42 2 528 478
Y3 56. 1 0. 786 0.709 11. 866 1.332 2312 8 423 8 173
Y3’ 41.4 0.263 0. 243 0. 555 0. 199 345 3947 3011
Y4 74. 4 1. 685 1. 090 34.732 5.678 6 131 16 910 16 426
Y4’ 53.9 0. 248 0.193 0. 238 0. 328 132 4617 2 099
B, AR RRRCRBAR, TETRMARrLE R BB, G AR S HIOR H2' bk ik R
r, MBK R © T2 40% I, 46U BBUCR IS RGN XX (BERE) | HI S BEAY
BER, TARIEN, WA, RA4FE 2K ELEJE P R B BoA i B AR, a0 H3A

B, & r& A o Sl > A, B
SRR

2.6.3 WS AR SGBKEGHECHE S ERuEk
IKIEFI S MM B v 2% o A BN 32
WE, S TS E TR (k) S%E
T CORBK) ROXFEscss, Wk 1, %5 R,
PRt BT AR R, B R R R A A
MR, 53R 4 4R, M EAE A A
EG D T K, A A A YA
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HA'mh Rk /IR & A W& 8T H2, H3 M
A, RABKEMSH TR B &SS5A
et d N RIS

i H SPSS 25. 0 X3 4 Fdflg b 17 Ab 3, i —20
DA I R RS W e SR B ST BUR SR
B R AR EOR B Y RIS AR i MBS S AR ]
TR TR Tk, S50 0% 6, RPETH
R R A KRR (K &
Wy, ELAE 0 Rk
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Fig. 2 Dynamic changes of various constituents in the leaves of various samples of different drying methods

3 iFig

3.1 m4EE ARBEIEME S T RO,
SIRVRRET S IR SRR B, K
MR a (150) | RAMR b (2 50) FARA
WO (550, Hirr 1 S0 2 S IE Y S8 A I
ik Sk ERRARR], e R, 5 TR EAh
WIS 5 T RS AR ], e R, R
UL 73 LA BAANE IO (1 Vg TR B RAE L A A fb .
FEMAFRIEFFS 5 R 25 5K

3.2 kK L PDA K ZER Ak A T
FEAGREST 2B, SRR T 2
BeAf . EEHFR ., PR B, RHIBER a, b FIA

VR e K EE AN A3 il o 354 354, 328 286,
328, 328, 354 nm, N H Empower # {f, F H
PDA R &%, AT U A U0 0k DL A% €033 08 1Y) e K
W WSO SR R I A D B i, B T R U EL
DT R TL, RAE “2.47 TR AR
3.3 M Tra® 5 KIMSTSETERBUK,
KR 25 B B A R N IR G, TR 7R
H L2 20% 45 LUK R A3 4 RBRE | 1T 3 oK 5842
TRERIRE S AP S BT 2 -80 TR 48 h )5, F
BT Ry e & A i, RIOR T Mg A rp 4515 i 52
NEAE,
3.4 SAEHENESM £4~58R, HEES
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Tab. 6 Correlation analysis between dehydration rate and various constituents of the leaves
W AR AL
Ak % S Rz HIEFR FHE R B KAWL a RA R b R

LK 1. 000

SRR T 0.988 ** 1. 000

R R 0.980 ™ 0. 998 ** 1. 000

FIEREL B 0.945* 0.937* 0.940 * 1. 000

AT 1 0.967 ** 0.981 " 0. 989 ** 0.972* 1. 000

RAR 2 0.936" 0.953 " 0.962 " 0.987 * 0.987 " 1. 000

TR 0. 990 ** 1. 000 ** 0.998 ** 0.937" 0.981* 0.951" 1. 000
Wi K R 1. 000

SRR 0.981* 1. 000

HIEFR 0.979 * 0. 999 ** 1. 000

FHE TR B 0. 969 ** 0.973** 0. 969 ** 1. 000

KRR 1 0.973 * 0.984 * 0.980* 0. 998 ** 1. 000

KENE R 2 0.948" 0.967 ** 0.962 " 0. 996 ** 0. 996 ** 1. 000

E N 0.982* 1. 000 ** 0. 999 ** 0.973 * 0.984 ™ 0. 966 ** 1. 000
BBk R 1. 000

Sz 0.985 ™ 1. 000

KL 0.983 * 0. 999 ** 1. 000

FHB TR B 0.981* 0.984 0.983* 1. 000

KRR 1 0. 988 ** 0.997 * 0. 996 ** 0. 994 * 1. 000

KENEER 2 0.992 ** 0.978 ** 0.971* 0.982* 0. 986 * 1. 000

0B T 0.989 ** 1. 000 ** 0.998 ** 0.982* 0.997 ** 0.980 ** 1. 000

T B AR Z A E L3, * P<0. 05, ™ P<0. 01

S v Iy R R A o0 A ARG, TR R
WO AR SEKER (KKK BIEMX, T
BT REHOREREAL (HI'~HA', Y1'~Y4') LA B4
A, BB BIK, SR A N T
BN B K ARG (HL~H4, Y1~Y4), i#f—
R T EE T RE S HL /XX, H2'/HL (R Bk 3R
&SRR, B T EDUKEMY, £l
AR, R, B TR S A AR R R,
TSRS St 7 b & o & A Y
HERNZE, OGP BURN B, %85S4
Oy ORI RO W AR, SEg <RI N
TIHEMSIRR B &4 BB ER IS —8

3.5 RE By RS ER YR N — R LL G
BIEAGE, FEE TS 2SS, 7
FET- AR RE Y A Yl A7 B R, R S
e Kom B, DRSS yLEtE, S eirE
TR R, BRI R, HER | B
AT RETESEAPAILR (%) 300 34 AR Al g A s R i R

R, HAFFIPLBE S A R TR — 2P
5% .
(1] fadok, BT, AN, . ETUA R T 025

MIEM MR —PL . PSR 6I[)]. hEP 24K,
2016, 41(17) : 3202-3208.
FE R R 4. i NRILFE 2588, 2015 4E R — &6

[5]

[10]

[11]
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