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Abstract: The effect of different processing methods on the chemical components of Leonuri Herba and the action

of Leonuri Herba on promoting blood circulation and removing blood stasis was studied to provide guidance for



rational use of drugs. The Leonuri hydrochloride, Stachydrine hydrochloride, Rutin, Hyperin and Isoquercitrin
were chose as the index to evaluate the effect of different processing methods on the alkaloid components and
flavonoid components in Leonuri Herba.The thrombin time , fibrinogen , whole blood high shear viscosity , whole
blood mid shear viscosity , whole blood low shear viscosity , whole blood high shear reduced viscosity , whole
blood mid shear reduced viscosity , whole blood low shear reduced viscosity and plasma viscosity were chose as
the index to evaluate the effect of different processing methods on the action of Leonuri Herba on promoting blood
circulation and removing blood stasis based on acute blood stasis model rats.The results show that the contents of
alkaloid components such as Leonurine hydrochloride and Stachydrine hydrochloride in Leonuri Herba were
decreased slightly compared with before processing, and the flavonoid components such as Rutin, Hyperin and
Isoquercitrin were decreased significantly. Leonuri Herba processed with different methods could differently
improve the hemorheology index of acute blood stasis model rats. The study show that different processing
methods have a little effect on the alkaloid components of Leonuri Herba, but have great effect on the flavonoid
components. Different processing methods can differently improve the action of Leonuri Herba on promoting
blood circulation and removing blood stasis.
Key words: processing method; Leonuri Herba;chemical components; promoting blood circulation and removing
blood stasis
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b s BRE RO (N TR FE AR B AR AR, . R, S
02-20072401).

T (AN SRR AT PR A RIS, WK E 15% vol), 9K (1l ZBRESHE A4 IR A
Al, HE£=9.00 g/100 mL); FEfilEh (AR, TAREHVERARAFD, AW GEKRE,
50% vol) FIfEZE GE@mife®Eniyy): (JLIMEFEEVHAGRAR, #5: 20240301),
HR'E EERRES GERELTEARAF, HME: 1mL:1mg, #t5: 240209); #HiER
BERRR (AL : 93.4%, it : 111823-201704) ERFR /K T30 (4EEE - 99.2%, L5 : 110712-201916)
P CAlEE: 90.2%, it : 10080-201408) 422 Bk (ZlAE: 94.9%, #L5: 111521-201809).
SRR (4R 92.9%, #t5: 111809-201403) i Sl 3410 [ r [ £ 245 it A 5 o 7 B »
1-FLE iR (R T EE YRR IR AR, fit'5: DE821040); 4FF ()7 ALK
A 5 2019030118, 73 Hr4E); BR CREETE A4 LA R AR, #6%5: 20150804B,
el s CRTRm MG AR, Gika) 4.
1.2 {428

Waters €2695 A & RCHUAH (35 (X (SEEREFI A F]), Agilent 1260 Infinity 1T 1288
BOBARR NS CZEEIE AT, XS205 B4 HT KT GERF#-FERI 2 A R)), PS-100A
R IE Ve (CRZETTE RO A B AR A ], WL TDZS-WS B B0l (RIS
WA RABR AT, ABS NUEHYIRREENL (L EHRRA AR AR, CS-5100
R4 FENBREM AT CHARARFERE), South 990FT3 4 [ B MK EEh A M (EE KRS
JIBAE R R A IR A D .
1.3 &4

48 A SPF ZMfEME SD K, 35~42 Hi%, MWH ) RELEFLWAN YL, S8 BN 4 7=
YPAIE S SCXK () 2022-0002, Z1¥)EHIES No.44007200135765. K BRIEFE T MIEEF
KM RIEZE R GEiZm NRER) SCishrh OB RIS, Seatsh 4 A v aliE 5
SYXK () 2024-0206, % T @FrAEIRL, B HEEMYOK, FAFRAERE (23+£3) °C,
FHXHRE 55%+15%, J6/MEJE M 12 h/12 he ZHPSRIG LT M BERER 7 M@ F T E R (Hz T
ANREERR) SERsPe B i ocfibiE, "5 : LAEC-2024-022.
1.4 1o @ & 755k

%5 25 FE % (Leonuri Herba processed with Chinese Baijiu, LHB): B4 il 25 fE 54K T
200 g, HI 10%EEWONPES], JHiE, SCKRIBFBA,

09 25 FEE (Leonuri Herba processed with millet wine, LHM): B ] 25 FEE K 200

g 15%S PR, JHIE, ORI TR



fifi ] 25 £E 5 (Leonuri Herba processed with vinegar, LHV): Uil 25 B EAR H 200 g,
I 20%KEEPES], R B, 7K 1h, 50 cCIRIEH T [

Z) 23 FE L (Leonuri Herba processed with ginger and wine, LHGW ): H{i% ] & £} ¥
W 200g, H10% . 10%4E 2RGSO G, 76 2h, 50 °CIRIRMLET.

] Z: VUi 25 BF 5 (Guangdong Sizhi Leonuri Herba, LHDS): HUiFil 25 £F 54K 200 g,
HI 2% 10%KHEE . 10%300 . 10% 4 2R EREE AR S, 28 2 h, S0°CRiRMT.

I PE DY 2% 25 BE L (Guangxi Sizhizheng Leonuri Herba, LHXS): HUi4 il 25 BEFLK 200
g, FH 1%Eh. 10%KEE. 5% 10%E 2RI E, ZZERA, S0°CRiEHt
F81,

J PG PO 25 FEH (Guangxi Sizhichao Leonuri Herba, LHXC): B4 25 FEEIK A 200
g 1%, 10%KEE. 5% 10%EZ MRS G, SCRIBTB,

L5 ERER T S EMNE A
1.5.1 %P8 5 s i ) &

SRR K TR0 IR A VAV IR R K 25 ot R I B, RSB RROE, N 70% S BERI SRR 1 mL
T2 0.5 mg FIEW, RIf5.

SRR A0 BERLHION B AT . B TR A B ARG HE S B, RS AR E I 70% L E
1 mL %% 30 pg S, BEIfR.

1.5.2 X S0 5 ik H) &

BRSO R G 3 S 4 1g, F%HE, BREHPHED, BEIA 70%4
BE25mL, PROEES, MFAENR2h, B4, HREESR, H 70%OEEANEATNEE, #
5, ek, ENERyE, BIfR.

153 HBR & B FmeEN T

i (rp e NRILFNEZ580) (DURfRR (R EZ580)) 2020 AR 7 BERL & &0 E T
J7VEIN 2 ERER 2 B ELAN & &), SR A Phenomenex Kinetex®XB Cis (4.6 mmx250 mm, 5 pm)
BRERE, DL (A) -0.4%FLeRRENIN 0.1 % BERRIAT (B) (24:76) AIRANAHSE LB,
KA 277 nm,  BERERDA 10 pL, AR 30 °C, Y 1 mL/min. 735K 2 R IR
i BERLHEO0T HE SO R A, e, RIAS
1.5.4 B R aa 0 2

FHE (b [ 24 80) 2020 AR S B RS SN E IR 7RI E R /K I w0, SR K

Rl4% JADE-PAK A JE Bl S REE (4.6 mmx250 mm, 5 pm) ik, L2 FE-0.2% KBS 2
4



W (80:20) ANENAHEEBEML, AR SIEBOEFEE Ay 5, 10 pL, B VA R R
BN 10l , AIEN 25°C, JE A 1.0 mL/min, ZEROCHEET KNS GEBEEE 80°C, %
AR E 60 °C, ZSIRIE 1.6 Limin) o F3 7RG %5 I HCER BR 7K J3 0 o) JE R 5+ 10 pL, fit
RAAW 10 L, W5E, EfS.

1.6 BEIEK DS EMNESE

1.6.1 &% &m

K H Phenomenex Kinetex®XB Cis (4.6 mm*250 mm, 5pum) ik, PLZE (A) -0.1
Wi (B) AIiahM, BEEVEN (0~15min, 12% A; 15~20 min, 12%—>15% A; 20~40 min,
15%—17% A; 40~42min, 17%—12% A; 42~50 min, 12% A), Rl K: 355 nm, HEFE
H: 10uL, HiE: 30°C, i#: 1 mL/min.

1.6.2 3t P8 b i il 1 %

FEEMBOE R T« S22 hif. Bl Ee, & SomL |4, A 70% LB
fRIFERZEZE, HAE 1mL 57T 69.661 5 ng. 422k 27.065 5 ng. M1 26.244
0 pg IR AT HE S VAT -

1.6.3 X S0 i ik h) &

P B PRI BERL I WoBy R 1.0 g G 3 5, B 100 mL HEEHETE A, A& IMA 70%
225 mL, #%E, WEREE, WAL 60 min, A, FREER, IN70% ZEEANERED
WER, 25, R, WEEREE.

1.6.4 ik H# R
1.6.4.1 E &R

B“1.6.2° T T [0 B A AT B M RE, ERESR AT, DMEMELL (S/ND Z75 10 BFAH
W E HE IR
1.6.4.2 il fR

B1.6.27 T T (0] B8 St VAT B MRS, HERE AT, LUMEMREL (SAND 2904 3 I AH
IR 1 AT IR o
1.6.4.3 MR RFEE

I SR BRI T S 22 W RN AR B T TR A S BT 1. 24 44 5. 64 8. 10mL,
S ET 10 mL IR, N 70% OREESR, A $ZC1.6. 10U Nk Sf kAT Il e, DA
FERONBALER (X0, WETRNARE (YD, 15 5% 1A 5 FE 2R 1 56 2 R 2R 1tV L
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B FSR VR A0 I T, 4216, 170 il R AT I8, EEHERE 7 0k, e T,
G 22 B AN S B B I TR, TS AR X bR 1 (R ZE (relative standard deviation, RSD) »
1.6.4.5 faE Ml

B —BOR S A T, P BIESS 04 1. 24 4. 8. 12, 24h 5, 1%“1.6.1750 N (il 3t
APIGE, AT T, A e kRS I T AR, 53 RSD.
1.6.4.6 HEMERLE

R 2 ARHL R — A28 BEEC A 7 43, ) W, 4216, B0 (i & A AT M 5
THRPT L A e Mot A B 0 & i X RSD.
1.6.4.7 AL K5

R PRI CL N B 2 BF R 5 9 £, BF07 1.0 g, ARERL & B4 50%- 100%- 150%
SIRIINTS T A 2o M A S e R, 41,6300 R vkl & i B s T, 141.6.17
TN GG A AT, TR T G2 MR A K [0 K RSD.

1.6.5 #&HAaENz

F21.6.37 I T J7 11| 46 el BEECH ]G ALK R, 42167 T0 R (il SRR E 2 T &
22 R AN S T R
1.7 SEMWRMERMARTGE
1.7.1 Z4% &

Wl af BEEORY R (G 3 59 50 g, BRRFIMRS, 030 &K, ke
HY 60 min, & 200 H i€, BB E 200 mL, ] BAH 2 T4E 2 0.25 g/mL 1)
i WIS BER . SOV AR BERE. TV DU i) 2%t BF R 25 4% 5 R o 28 BE R
1.7.2 A R 4%

SD KRGS FE 7d, @R ERAL S NIEF 4 (contol, Con)y AL (model,
Mod) ##ill 73 BFHE4H (Leonuri Herba, LH) . Mt i £F 540 (LHV) | BP9 il & £FHL2H (LHMD
JUPE D AR A AR AL (LHXS), 3k 641, A48 H. FRibw AR 4 K R B 4Kkt
HARFHRKREE S THMNZY) 2.5 gk, #EH BN 10 mLkg. BRHEF 1K, 1E5:7d.
1.7.3 &gt K RAEA 4] &

SECROTEN, G —IRE AR A SOKESR, B A NN SR A K,
HASMHE FESERYE FIRRESE (0.8 mL/kg), 352Kk, MG 4h, FHES 1L T
A 2 h JFH K BRIEAN 0~2 °CUKIKIA 5 min, B Hl Sk ILHE K BB
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Sl 2R B 12 h 5, T bR, I ESIBCRIL, 2 mL 2R M (M
IR 1:9 Pt a4 2 mL, 3000 r/min 250 15 min, B FEMHK, 4> H3hEk o4t
AN € Bk ML BN TR] (thrombin time, TT) MIZF4EERH S (fibrinogen, Fib); 5 mL HAR I
F OO RAPUED WAL 5 mL, 4> E 3 MB0RS B2 B 25 43 ORI 42 i i DIRS FE (200/8)

(whole blood high shear viscosity, HS) 2 Ifil. 1 UKL & (50/s) (whole blood mid shear viscosity,

>

s

MS). A MK IS (1/s) (whole blood low shear viscosity, LS)+ 4= Ifil & P18 JERG E (200/s)
(whole blood high shear reduced viscosity, HSR)+ 4= Ifil 13 JFoR: B (50/s) (whole blood mid
shear reduced viscosity, MSR). 4 MK YIEJE G (1/s) (whole blood low shear reduced
viscosity, LSR) LK IMZHKEEE (plasma viscosity, PV) ZFIRIRAR 246 5 o
1.8 ZitFEHEE

R SPSS16.0 Giit HAEAT M AT e 0BT, BB DL ibrii 2 ( x+5) FoR.
FFZEF, SRR R TT 200 B ¢ K5 J7 AR, RAHESHR AR .
2 BERESR
21 HRAER S EEMNEFEFER

5E B PRANET I PR IRIG 00 e 7 T s G 2k AN 4 R e PR 29 0.234 0.27. 0.26
pg/mL, R 2504 0.08. 0.09. 0.09 pg/mL. ZRiEk RAEL T | S Wk R A
M rERT 0999, RPLEHGREMERRARL, SRNE L BEERRST. &4
BRFF RIS FF U TR B ) RSD 40504 0.94%. 0.94%. 0.93%, RUMXIKEEE RLF; o
PERIG S Ty A 22 e A S FR I T AR K RSD 0 50H 2.2%- 2.3%. 2.2%, FKHIHER
WAE 24 h WHRsE : RIS Wt A 5 5 10735 &40 518 0.016 0%. 0.012
3%- 0.008 3%, RSD 73414 0.83%. 1.1%. 1.1%, RKFIZTEEEM RIF; IIEE R
Bpi Ty AN S B P 2 R [ WA 2353009 100.8%. 100.6%. 100.2%, RSD 73
N 21% 1.5% 1.3%, RUNZITERE AT, 2R NE 2.

1 £ HR AWK HPLC & RAMEELSE

Table 1 The HPLC linear relationship and ranges of target compounds

G REL A
WA Compound FriERIZE Standard curve
correlation coefficient () Linear range (pg/mL)

7T Rutin =24 680.763 6x+2 899.866 2 0.999 9 6.967~69.665

S4Bk Hypericin - y=32 144.811 2x+1 142.443 7 0.999 9 2.707~27.066



SR Isoquercitin+ y=31 593.064 3x+537.190 1 0.9999 2.624~26.244
£ 2 I EIEERR AR
Table 2 The result of recovery rate test
BHE HEREE A& K Sy ae2ciliEs
EER) EIL &
WwEY) Sample Sample Added Measured Average RSD
Reference Recovery
Compound weight amount amount amount recovery (%)
number rate (%)
(g) (ug) (ug) (pg) rate (%)
1 1.0151 157.544 78.369 2 235.429 99.38
2 1.0151 157.544 78.369 2 240.474 105.8
3 1.0151 157.544 78.369 2 236.015 100.1
4 1.076 6 167.088 156.738 3 321.181 98.31
71 Rutin 5 1.076 6 167.088 156.738 3 325.234 100.9 100.8 2.1
6 1.076 6 167.088 156.738 3 322.329 99.04
7 1.034 1 160.492 229.882 8 394.632 101.9
8 1.034 1 160.492 229.882 8 391.119 100.3
9 1.034 1 160.492 229.882 8 393.328 101.3
1 1.0151 121.112 60.897 3 181.947 99.90
2 1.0151 121.112 60.897 3 180.960 98.28
3 1.0151 121.112 60.897 3 183.307 102.1
4 1.076 6 128.449 121.794 7 252.548 101.9
o220 S
5 1.076 6 128.449 121.794 7 249.083 99.05 100.6 1.5
Hypericin
6 1.076 6 128.449 121.794 7 250.662 100.3
7 1.034 1 123.379 178.632 2 304.665 101.5
8 1.034 1 123.379 178.632 2 301.640 99.79
9 1.034 1 123.379 178.632 2 306.544 102.5
1 1.015 1 81.726 39.366 0 120.628 98.82
S B 2 1.015 1 81.726 39.366 0 120.358 98.14
100.2 1.3
Isoquercitin 3 1.0151 81.726 39.366 0 121.679 101.5
4 1.076 6 86.677 78.732 0 166.024 100.8



5 1.076 6 86.677 78.732 0 165.025 99.51

6 1.076 6 86.677 78.732 0 165.942 100.7
7 1.034 1 83.255 157.464 0 241.943 100.9
8 1.034 1 83.255 157.464 0 243.883 102.0
9 1.034 1 83.255 157.464 0 239.370 99.14

2.2 [EEHF5 AR 1 R IR AR 43 OS2
JO )5 o BF o SRR 2 B RO SRR K IR S R AT R PR, AN R M DT VR TR T PR
JEANIR], S WIAS [F) M ) 77 9208 ft B 55 AL VDRI B HRO R WA A7 A6 22 5 o BT A 15 9 6 1) o 2
BERSE BLr ISAEAE 72 5, BAR IR R 5t — 2D 0T ST I KD ) 2 B 5 v A= Wi
A3 SEMAROR R R AT e 2 vl o AR VDR B A SE MR EOR o T 2R DU ) 2 BR B e AR A B )
BERART VU DU AR A B, R PR AT e A I TRV AR T B R AT UG EE A e
BRIV (B M 2 B R P AR i S S R R, AR T RS AR S A, A5 R
W 3.

F 3 REMAHII N G EEMRERS TBMEM (x5, n=3)
Table 3 The effects of different processing methods on the content of alkaloid components of Leonuri Herba

(x+s,n=3)

J ] it FhR ol BFH AR ERERIKIFIR N K
Processed product Leonurine hydrochloride (%) Stachydrine hydrochloride (%) Alkaloids component (%)
LH 0.277+0.001 1.970+0.012 2.247+0.013
LHV 0.264+0.001% 1.9454+0.018 2.209+0.017
LHB 0.271+0.003 1.823+0.050" 2.094+0.053"

LHM 0.256+0.000% 1.660+0.020% 1.916+0.020%
LHGW 0.256+0.001% 1.887+0.007# 2.145+0.007%
LHDS 0.250 +0.003* 1.885+0.032" 2.135+0.034"
LHXS 0.270+0.004 1.927+0.037 2.197+0.041
LHXC 0.251%0.006" 1.820+0.020" 2.071+0.009%

. 5 LHL, *P<0.05, #P<0.01.

Note: Compared with LH,#*P<0.05, #P<0.01.
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AFETTFMEE G, SRR T SR AR S ISR L B R A AR
Pk, T LB W BB, AR WM X a RS B R R AR R MK AN R M ) 7 ik Pl S/
MR AN s 2R AN (R J ] D 320F 2 B S SRS s R MR 22 57 o BECTR R 1 9 X B B3
B2 B3 IR AL 22 57, BRI RIS Rp it — DT U B o 3l R 2 DU ) o B0 5 B 2K
J o3 B R LR, TR AT T 2 2 B T S A P i ) 17 W ) e 2 o) B 28 1 D 35
B2 oy 5 B R L, HEDN AT RE R IO IR R R A . AR LI 1. R 4.

A
23
R e e e e e B e e R e e AELESI R e |
0.00 5.00 10.00 15.00 20.00 _25.00 30.00 35.00 40.00 45.00 50.00
fisf [6] Time (min)
B
1
2
=TT 7 e T
0.00 5.00 10.00 15.00 20.00 30.00 35.00 40.00 45.00 50.0C

] Fime (min)
B 1 REXEE (A MEHE (B) MIRBHGIER
Fig.1 HPLC chromatogram of mixed chemical reference standards(A) and Leonuri Herba(B)
LT 2. 28 3. BREE.
Note: 1. Rutin; 2. Hypericin; 3.Isoquercitin.
F 4 REJEBIF N B EEREERS SROPM ( xxs, n=3)
Table 4 The effects of different processing methods on the content of flavonoid components of Leonuri Herba

(x+s,n=3)

J ] it T KA SE ST Wi
Processed product Rutin (%) Hypericin (%) Isoquercitin (%)  Flavonoids (%)
LH 0.0214 0.0159 0.0104 0.047 7
+0.000 0 +0.000 0 +0.000 0 +0.000 0
LHV 0.0200 0.013 4 0.009 4 0.042 8
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+0.000 1% +0.000 0% +0.000 07 +0.000 3%

LHB 0.018 1 0.012 4 0.008 6 0.0392
+0.000 0% +0.000 0% +0.000 07 +0.000 0%

LHM 0.0150 0.0102 0.007 0 0.0322
+0.000 1% +0.000 0% +0.000 07 +0.000 2%

LHGW 0.0123 0.008 2 0.005 7 0.026 2
+0.000 1% +0.000 0% +0.000 07 +0.000 2%

LHDS 0.0127 0.008 6 0.0059 0.027 2
+0.000 1% +0.000 1% +0.000 07 +0.000 3%

LHXS 0.0195 0.013 8 0.009 3 0.042 6
+0.000 0% +0.000 0% +0.000 07 +0.000 0%

LHXC 0.0172 0.010 8 0.008 0 0.036 0
+0.000 1% +0.000 1% +0.000 07 +0.000 27

vE: S5 LH L, “P<0.05 #P<0.01.
Note: Compared with LH, * P<0.05, #P<0.01.
2.4 AEHEGEES] RIS AR K R ML T RE R R A F21d
HIER AR, S i A K R LA I () 2B 405 (P<0.01), H4EEAESER
FZHIN (P<0.01). SHEYH LI, |78 DY ) 78 fi £k F 4 K B ok AL Al P 1) 42 2 SE G (P<0.05)),
YR RS BB (P<0.05), T 7 £ 2H R 5 9G] 2 £ 2 4 K SR RE L IS [H) AT 42
K. Hhlat BEe 4l b, |78 DY ) 78 i BF 5 4K Sk LB I R A7 K ey, 474k
HARSEHRDIES, HRMADNEHBNANE ., SR NES.
F 5 NF 2 BRI St S M AR R R I T BEFARIIEE M ( x %5, n=8)
Table 5 Effects of different processed Leonuri Herba on the coagulation funtion index of acute blood stasis model

rats ( x+s,n=8)

2H %1 Group LB (3] TT (s) 4% )R Fib (g/L)
Con 32.70+£5.004 4 2.96+£0.4744
Mod 26.49+0.40 4.13+0.18
LH 26.83+0.17 4.08+0.10
LHV 27.18+0.65 4.134+0.11
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LHM 27.51+0.70 4.08+0.12

LHXS 31.10+1.424 3.27+0.454

i 5 Mod L, AP<0.05, A4P<0.01.

Note: Compared with Mod, 4 P<0.05, 44P<0.01.
2.5 AN[E m B E SR m 2 M AR B K FRUL& R B F iR a2

5 153 2H B, S B AR K B 4 e DD RG 2 i DIDRG FEE L AIRUIRE B B 2 7 /i (P<0.05),

IR+ A A JERGEE . TG R L« AR DI R A THR a3, SR WAL ] &%
e SRR, RN R MR REYIA RS i a8 B 4R R 41l )
FEPE S HUDRSRE . ARUIKEEEIA T REREE S Wi ot B 2K SRS IR R A T BRI
T ) i B 2R RIS VIS RG22 N I (P<0.05), HRIBARIA NS Tl
1l 2% 2 BE L2 K R S T AR 48 B 20 (P<0.05 8 P<0.01). 5l ai REAL L, &452
AR BRERMIRAERESS, RS TR A A FRESE, 4R IE 6.

% 6 7N [F 3 B 3 B M MR AR ALK B R AR AR AR I ( x5, n=8)

N

Table 6 Effects of different processed Leonuri Herba on the hemorheology index of acute blood stasis model rats

(x+s,n=8)

HA fEYIR . AMPUIRE AMRYIREE M R OR B SRR AMYLEER A AR R R
Group HS (mPa.s) MS (mPa.s) LS (mPas)  PV(mPas)  HSR(mPa.s) J MSR (mPa.s) LSR (mPa.s)
Con 6.84+0.364 8.12+0.494 20.99+1.734 1.69+0.13 5.66+0.31 7.04+0.50 20.81+0.87
Mod 8.33+0.54 9.85+0.52 26.80+2.18 1.97+0.11 6.03+0.32 7.49+0.31 23.20+1.20
LH 7.83+0.36 9.09+0.38 25.78+0.57 1.74+0.08 6.27+0.28 7.56+0.26 24.92+1.03
LHV 7.18+0.55 8.56+0.60 24.93+1.64 1.83+0.14 5.33+0.41* 6.70+0.42 22.91+1.15
LHM 7.16+0.49 8.48+0.36 22.19+1.79 1.83+0.10 5.21+0.31% 6.50+0.35% 19.90+1.364#
LHXS 6.72+0.434 7.91+0.5244 21.25+1.444 1.84+0.05 4.59+0.24 A A% 5.70+0.204 A 18.26+0.454 A##

#: 5 Mod LL#;, 4P<0.05,44P<0.01;

5 LH k#, #P<0.05,#P<0.01,

Note: Compared with Mod, 4 P<0.05, 44 P<0.01; Compared with LH, #¥P<0.05, #P<0.01.
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