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Effects of five drying methods on the quality of Leonurus japonicas

WANG Meng-xi', WU Qi-nan"**, LI Xu-ran',  DAI Shi-lin'
(1. College of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210023, China; 2. Jiangsu Provincial Collaborative Innovation Center of Chi-

HE Rong-rong',

nese Medicinal Resources Industrialization, National and Local Joint Engineering Research Center for Industrialization of Traditional Chinese Medicine Re-

sources and Innovative Drug Prescriptions, Nanjing 210023, China)

ABSTRACT: AIM To investigate the effects of five drying methods on the quality of Leonurus japonicus Houtt.
METHODS With the contents of alkaloids ( stachydrine, leonurine) and flavonoids (rutin, quercetin, apigenin,
genkwanin) as evaluation indices, the quality of L. japonicus after sun drying, shade drying, hot-air drying, infra-
red drying and microwave drying was evaluated, respectively. Then the analysis was performed by TOPSIS method.
RESULTS After hot-air drying, the retentions of various constituents were the best. After microwave drying, the
losses of various constituents were the most. Compared with dissection drying, whole plant drying could hold more
constituents. The higher drying temperature was, the less various constituents lost. CONCLUSION Whole plant
hot-air drying at 70 °C is the most suitable method for drying L. japonicus.
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SRR

ARSCH VIR IR, o bR, T MR
FERER . e R T ARV RIS, Wi R A A
[y 20 (XU 200 T8 Bl T48)
PEATIRIE, I SEgm . BIF T IbE, hHA
BN THARIEBEA £5 RR
1 ([ 5##
L1 A& Waters 2695 i RO AH (35X (TiC &
Waters 2998 PDA il &% . mif [ UTHEE R . A
ShPERERS . Empower (U35 TAEM) 5 28 KOGHU G
ey (RERELTAT); BT 125D L7708 KF
(thnz—, B HH R REARATA) ;
HH-S HEBVE R K A (I SO S0 A% )
AGA-10TY SES =g AiKas (F a5 S ik BHE
RIEATBRT]) 5 PMBS3 SCARI K 43 e AL (4l
Adam 2H])) 5 HARGKTIRAL (Rl HRR AL
A BRAT) s rPREIELLANTIRAL (VTLIRZ N 2%
FHIAMHARAT]) 5 BRE R TRl (Bat
WREMBEE) ) .
1.2 #H EFEF 2015 487 31 AR E LR
AIGRITHITSE, 2o at v BE 2 Ry SR i B 4
ENBIERHEYI 25 B3 Leonurus japonicus Houtt.
i EA, WA E KR 77.12% o ERFRIK TR
B2 $89440) | ERPR £ BE AL (525 SL8020) |
T (555 SR8250) | Mt ER (75 S90083) |
KER (5195 890113) | SEfER (6% SG8890) X*f
TR A ALt R BRI BRA R, SRR
T 98% , Wl (fikaf, TLIaRDORPHEA RA A
srpral, ITHTEA TARAR); BR (6%
afi, EEEL ARG RAE) .
2 FEEHER
2.1 FrRaE WA RERIRR AR HIK VR,
3R 3 i, AR 6 BRI, R T R
S LU R T A Be TR AT, AT 3 . T
MR R A2, D Al n &K E, TR
g 30 min IS BRI E K, Y KR DT

13% FFfs 11 T4
2.1 1 Bt RIS R, B

TREE AT RYLT, BEE 100 CH 60 s DIBR
BTy BRI R, SR T AT AP Bl
BRSO AR, IR RN
K AHEBR L, AT PRIE S 6 26—
2.1.2 BT 525 E T A AN O B E
FANLEE 38 °C, 2SR 49%
2.1.3 BT RegibrE T E N BlntE XA A 5T
M, TRE 37 °C, AERRE 45%
2. 1.4 PUATEE R E TR TR,
50, 60, 70 CF 14, ML 10% ,
2.1.5 5T B EET TR L, BT
FPLLAMT IR, 50, 60, 70 CF T4k,
2.1.6 T EE R 2Gbr ) R AT A
L, EBTREEA TR, 50, 60, 70 CH
T
2.2 AkEME  BORRE TR0 25 5 225
%34y, B170.5 g, VIM/NEL, BT PMB5S3 L1E
WK A I, F A EKE = (R
Bk REm TR x 100% 115, SR,
x1 BKkEWNELER
Tab.1 Results of water content determination

75 Tk TR /D EKE/%
1 1 BT 12 9.38
2 LR T 12 10. 07
3 YIBET 24 10. 89
4 BRI T 24 11.24
5 YIBHAR 50 °C )k 10 13.04
6 YIBHAR 60 °C Tk 4 12.45
7 YIBEHAK 70 C Tk 2 9.91
8 BRRPR 50 °C 1 10 11.98
9 R 60 C Tk 4 10. 43
10 BRI T0 C T 2 10. 05
11 YIBL14h 50 C T4 8 11.15
12 YIBLTA1 60 C T4 3 10.76
13 YIBELT 41 70 C T4 1.5 8.92
14 FERRLLAL 50 C T 8 11.07
15 R AL 60 °CF gk 3 10. 58
16 HRRLT AL 70 °C T4 1.5 9.96
17 VIB ik 50 C Tk 5 9.85
18 VIB: ik 60 C T4 2 9.76
19 VIB A 70 °C 4 1 8.83
20 R 50 °C T 5 9.62
21 R 60 °C T 2 9.54
22 MR 70 °C 1 1 8. 81

2.3 ASKFEME

2.3.1  JKIRHH

2.3.1.1 @4t Waters Sphen'sorb© NH, {4
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(4.6 mm x 150 mm, 5 pm); JishHH S HE-7K
(80:20); {AFHMH 1.0 mL/min; F:iE 30 C; 7
KGRI SR AG I, AR & 2.4 L/min;
RS AEIRE 80 C
2.3.1.2 XTHRSAWRHI A R B AR IR R 2K 5 e
XFHESHIE &, I 70% L mE] AR 0. 519 mg/mL 3
W, 150.22 wm fEALUERE, BP1S,
2.3, 1.3 MR AR A RS B BREURE R R
(I 350) 91 g, BFRIRKEM T, K%nA
70% W25 mL, FRaEFiED, AR 2 h, B2,
70% £ AN R UK W BT, FEAT, b UE, HRELUE
W, 0.22 pm LGRS NE, HRFH,
2.3.1.4 Jrkse#sx

R B 00 . RS % R B BE S A RGE i, 7
“2.3. 117 WEGESAAE T IERE 6 Yk, A5 0% 1
FLRSD 2 0. 87% , RUMUASHE R B RAT

o M . IO B AU T e it g L3
W, 75 “2.3.1.17 @& FO0, 2, 4, 8,
16, 24 h kA, A5 H G L RSD 24 0.58% , #
AL A AR 24 h NRRUE M R AT

R B —FE R (DB TR,
e “2.3.1.37 WUF ikl & a s, AT 6
Oy, #E “2.3. 117 Ttk s FubRE, A ik
AL RSD iy 1. 12% , RHZHFEEE R

piE=aCIlee ST TP o T G SRR ST R TIE
PO ERAE S 9 By, By 0.1 g, O HEAH = IW
80% . 100% . 120% 7K~V AR RS, % “2.3.1.37
TN 77 S VA R, A AR [ SR
100.43% , RSD A 2.32% .
23,15 WNE L KGR U HOG BRIV S .
10 pL, fHKG %W 10, 20 pL, FABEN, b
P T S 7200 2
2.3.2 iR RFEES EEZA
2.3.2.1 @354 Waters X BridgeTM Cq 035+
(4.6 mm x250 mm, 5 pm); WA EE (A) -
0.1% #Eg (B), BAEMME (0 ~10 min, 10% ~
30% A; 10 ~28 min, 30% ~45% A; 28 ~43 min,
45% ~55% A; 43 ~58 min, 55% ~70% A); (KA
W 1.0 mL/min; &M 270 nm; FEiE 30 °C;
RS L
2.3.2.2 KMEXRRFLE WEPRBGERNR #5 BE w00
FITL MR R SRR SCAEE RN, Eo S
Bk B 4y W A 0.500, 0.880., 0.100, 0.102,
0.100 mg/mL, W% B, 16 “2.3.2.17 T
1008

OISR TR, DI AU R bR (X)), Bk
WY Abs (V) gEAT A, SR 2, A
F IO ER FIE RN R R AT

x2 SHBSLMEXRR

Tab.2 Linear relationships of five constituents

W Yt e e
PR Y =2 x 107X +218 676 0.999 0 0.1~0.5
BT Y=2x107X +86 443 0.999 4 0.018 ~0. 88
it & Y=3x107X +11 554 0.999 8 0.001 ~0.02
e Y=4x107X +31 755 0.9990 0.001 ~0. 102
SEAEE Y=4x107X-31 123 0.9993  0.01~0.1

2.3.2.3 MBS WA RS B AR EURE SR R

(i3 50 3 g, BFRIKEMS, A B
50 mL, J#ARIE 2 h, B, U8, JEWE T
EILH/KEZEEET, BT EEMR AR
5mL, 0.22 pm LSRR IE, HIFH,

2.3.2.4 iseHsR

K B 0 K A IO BRI W, TE
“2.3.2.17 TERESAM N SR 6 IR, A4S A AL
SyUEETHT AR RSD $5/F3.0% |, FREA{GERAE %8 R 4F

FOE PRI . BT B XTI i ) 3t i
W, fE “2.3.2.17 WiEaERAFTFFO0, 2, 4, 8,
16, 24 h JEAE, W45 4% % 43 06 AL RSD ¥/ F
3.0% , FRUIMLE T 24 h WFE R IT

FEMIRALE . WFE AN (DBEHRXTR),
e “2.3.2.37 TR ikl &AW, AT 6
By, 7€ “2.3.2.17 GG T IERE, AT & AR
Sy T AL RSD B/NF3.0% , R EEL
PER AT,

IR ECRIALS . AR PRICE A T C i ) Bk
WAEAES 9 1, B 3 g, FLOMEA T 80% |
100% | 120% 7KSPIIARTRES,, % “2.3.2.37 TR J5
Dol g R S W, AR AR R AR, T MR
TR E. BRI R 50 R
99.78% . 101.32% . 95.35% . 97.81% . 98.66%
RSD ¥I/hT5.0% .
2.3.2.5 W FE “2.3.2.37 IR 7k
A, PAT 3 Ay, fE (2.3.2.17 mifagE
SR I TR AR, BRoERR R IR RE
3 4£8
3.1 smEaE Z5RWE~2, &3, diknl
HY, R 2 RE R R K IR B 25 B O A A R,
AR RRSA BRI, & TREAHm, Fe
KRN R A A TIRGA AR ERAL,
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1 k758 HPLC &ikE
Fig.1 HPLC chromatograms of stachydrine
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Fig.2 HPLC chromatograms of leonurine and flavonoids

Ja, PGEAERBRAED, XS TR R K
SR FRIEGE ), W IR A e o e 5
Ab, SO AR S TR A G, mid T
W K LA RS OR B T Z A ROy, ATRER M T
T RE PR T v INF, 00 SR IR T g BE R PR T R
P, DTS 2R B O A AR

K3 6HHESEBENEER (mg/g)

Tab.3 Results of content determination of six constituents (mg/g)

FE IK I8 B B T &S FrRE JSEEE
et 19. 864 7 1.037 7 1.135 8 0.030 8 0.008 5 0.0515
VIIE{RS 11.714 4 0.715 5 0.824 8 0.021 4 0.0155 0.022 2
AR T 12.927 3 0.834 8 0.982 5 0.022 0 0.018 3 0.034 3
YIBSFAF 11.374 6 0.743 9 0. 809 3 0.017 2 0.016 4 0.019 7
BRRHAT 13.446 3 0.856 0 0.976 1 0.021 8 0.018 7 0.029 7
P BEHUR, 50 °C 13.022 9 0.767 7 0.9859 0.015 1 0.0155 0.026 2
PIBEHUR 60 °C T 13.100 4 0.840 8 1.049 1 0.019 3 0.017 8 0.0313
P BEHUR, 70 °C T 14. 060 7 0.933 4 1.369 1 0.024 9 0.019 4 0.036 2
LRI 50 °C T4 13.511 2 0.8889 1.1357 0.023 2 0.018 5 0.037 9
LRI 60 °C T4t 13.928 8 0.890 0 1.150 7 0. 024 7 0.021 4 0.037 4
FERRIURL 70 °C T4 14.295 8 0.990 8 1.450 5 0.027 5 0.024 4 0.039 1
YIB L1 Ak 50 C T4 12.010 6 0.775 8 0.948 5 0.015 4 0.014 1 0.0319
YIB LT H) 60 °C T4 13.339 4 0.807 5 0.997 2 0.016 1 0.018 3 0.034 0
PIBEL1Ah 70 C T 12.958 3 0. 808 1 1.150 6 0.018 1 0.019 7 0.0356
HBARL AP 50 C T 12.921 6 0.817 8 1.098 4 0.018 7 0.017 5 0.034 3
AR AD 60 C T 13.502 7 0.920 5 1.110 4 0.020 5 0.020 5 0.034 6
HERRLT AN 70 C T4 13.961 2 0. 909 8 1.194 5 0.024 7 0.023 8 0.037 6
YIB ek 50 °C 48 10.452 2 0.498 4 0.524 2 0. 009 2 0.011 8 0.025 6
Y1 Bk 60 °C 48 12.528 2 0. 663 6 0.754 7 0. 009 9 0.013 0 0.030 6
Y1 B 70 °C 4 10.039 5 0.709 0 0. 664 0 0.008 5 0.011 3 0.026 8
RIS 50 °C 4 11.741 5 0.675 3 0.6399 0.012 3 0.016 7 0.031 7
IR 60 °C 4 12.942 6 0.754 6 0.870 2 0.014 8 0.018 4 0.0327
LRI 70 °C T4 10.553 4 0.773 7 0.791 3 0.013 0 0.012 5 0.029 3
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3.2 &R F®RyEHL KRH TOPSIS 28 & oA
2, XANETHEETT IR T R AT . %07 R
I E A TR bR AR BRARE 2 A AR Z 7, oK
M T4 7 2 5 T Z ) AL R RS DT A
D™, WNIMAF2I4 T4 07 1 5 3 T e i e
C., 1ENVPI T R bRE " SR ILE 4,
#4 TOPSIS ZAETENHER
Tab.4 Results of TOPSIS comprehensive evaluation

5 D* D~ G HEF

10 0 0.379 114 1 1

0.072 707 0.319 963 0. 814 839 2

0. 084 793 0.301 393 0. 780 435 3
8 0. 112 496 0.270 188 0.706 034 4
15 0. 122 855 0.261 501 0. 680 362 5
13 0. 147 566 0.237 814 0.617 090 6
2 0. 149 027 0.237 599 0. 614 546 7
4 0. 155 974 0.232 520 0.598 516 8
16 0.217 937 0. 320 098 0. 594 938 9
14 0. 160 555 0.222 753 0.581 134 10
6 0. 163 109 0.218 797 0.572 908 11
12 0. 186 604 0.200 834 0.518 364 12
21 0.217 176 0. 171 598 0. 441 382 13
1 0.231 183 0.178 175 0.435 255 14
5 0.227 505 0. 161 291 0.414 848 15
11 0.228 285 0.161 118 0. 413 757 16
3 0.253 544 0. 148 241 0. 368 955 17
22 0.279 436 0. 116 507 0.294 251 18
20 0.280 961 0. 116 305 0.292 764 19
18 0.302 713 0. 099 096 0.246 624 20
19 0.339 882 0. 070 267 0. 171 320 21
17 0. 365 546 0. 025 107 0. 064 269 22

T, 25 TR B PERE IR U A
T > W > B > 20504 > Bl TR i HAR
TR S VIBE, RIRTE TR E 2 A
RGBSR R, 2R R R
45 75h, AERATRMZIAN R, R
B, A RO o G R —
EAHYE, HFERHC, THZ BRI, HELLE
H2ip Bk L5 TIRRER MBI AIR, AhESE
A TR 10 mm (25045 BDET IR XS
RIZAS J0 B O B SCBRAEL, EGH A WIS P A 2R
BOR o L B B RN Tt A P s oy 25
A TR A VRIS AR AR, e
TEPEREBRINIA 70 C A HRAT 1% 25 b r s B A T4
Tk
4 itig

BB R RIE R, (B R &
A, BeZ 4 SR I A53 LA 0.083% 5 7038
SNSRI B A U AR LRI T 25, R
1010

P 1 0.03% o [FRF, H AT g e 25 325 20
PN R Z AR TR YIRS I B M 2E A, XA R
M EEAHGE . I, ARSI AREELI
gy, WiAE P2y SRRl L T B R A
PN S 15 A O W Nl o - Wl A ]
JiHE

2015 i (P EZ5de) g RE R AR O T
WE AR B S B RERI A, W DB, ARSI
K, SeVIBUR RS S B B A O B
K, MNITEMA R, SO 24 67 i Jin TR R
FHEERRIAX TR A BRIk, 48 i P R i
PR TR e, HAZ RN Hii
g BERR T AT VI BOL B, (B — L )
HIEA, TR R TR AT I, X
A RERS BRI Bt .
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For', @&}, FmA',  2u4g', Zai
(1. 2P EAR %K, ZENFTEATF R/ ZNBE LR RFR, K4 2N 236800; 2. Z#FEH KA
R A R 230012)

WE: BW 005 RGN (8.9, 10, 11, 12 ) L 0iF Ligustri lucidi Frucius 15 FilsrMshiS 2k, Ak &L
1T R B (4 HPLC 43 M7 5% 1 Aglient Zorbax SB-C g f8354% (4.6 mm x250 mm, 5 pm); LLZJE-0. 1% 8RR MR 5
A, BREEVESG; PRBURR 1.0 mL/ming #EIE 25 C; AU 224 nm, Z5R  LDERAY. EEEE. REBEYF . L oUir A
e S ATEEINY 2 RS ERR (r>0.999 0), HIEEREIILER 99.56% ~ 100.30% , RSD 0.89% ~1.23% ,
By (BREEEESN) A RBAE 9 ARBRE S i, 10 ARz, &t il FrEaERIg 9 AR 10 A,
KR Lol LRKAE; BB RBEH; Loiir; fFRirids; Righ; HPLC

HhESHEE . R284. 1 XHEIREG: A NEHS . 1001-1528(2017)05-1011-04
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Dynamic changes of five constituents in Ligustri lucidi Fructus at five
picking time

WANG Fu-cheng',  JI Dong-han',  FANG Cheng-wu'>,  GONG Dao-feng',  XIA Cheng-kai'
(1. Anhui Academy of Chinese Medicine, Bozhou Institute of Chinese Materia Medica/Bozhou Vocational and Technical College, Bozhou 236800, China;
2. Anhui University of Chinese Medicine, Hefei 230012, China)

ABSTRACT : AIM To analyze the dynamic changes of five constituents in Ligusiri lucidi Fructus at five picking
time ( August, September, October, November, December). METHODS The HPLC analysis of Ligustri lucidi
Fructus ethanol extract was performed on a 25 °C thermostatic Aglient Zorbax SB-C ¢ column (4.6 mm x250 mm,
5 pm), with the mobile phase comprising of acetonitrile-0. 1% phosphoric acid flowing at 1 mL/min in a gradient
elution manner, and the detection wavelength was set at 224 nm. RESULTS Salidroside, tyrosol, luteolin-7-0-
glucoside, ligustroflavone and specnuezhenide showed good linear relationships within their own ranges (r >
0.999 0) , whose average recoveries were 99. 56% —100.30% with the RSDs of 0. 89% —1.23% . The contents
of various constituents ( except for tyrosol) were the highest in samples picked up in September, followed by those
picked up in October. CONCLUSION The suitable picking time of Ligustri lucidi Fructus is September and Oc-
tober.

KEY WORDS: Ligustri lucidi Fructus; salidroside; tyrosol; luteolin-7-O-glucoside; ligustroflavone; specnu-
ezhenide; picking time; HPLC
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