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Study on the Extraction Process of Chinese Medicinal Materials in Danlian Gankang Granules
LI Zhi-yong, WANG Luo-lin, SHI Zhi-qi, XU Wen-jie, CHEN Xue-ting (Guangdong Province Engineering Tech-
nology Research Institute of Chinese Medicine, Guangzhou 510095, China)

ABSTRACT OBJECTIVE: To optimize the extraction process of Chinese medicinal materials in Danlian gankang granules.
METHODS: With the index of extraction rate of Tanshinone I » and dry extract yielding rate, uniform design was conducted to
optimize the alcohol extraction process of Salvia and Arnebiae Radix in respects of alcohol concentration, the amount of ethanol,
soaking time, extraction time and extraction times. With the index of extraction rate and dry extract yielding rate of scutellarin and
Sal B, orthogonal experiment method was conducted for the optimization of water extraction amount, extraction time and extrac-
tion times and verification of optimal formulation process. RESULTS: The optimum alcohol extraction process was as follows, Sal-
via and Arnebiae Radix were added 9.6 times of 95% ethanol with 3 h soaking time and twice of extraction time each for 20 min.
The average extraction rate of 3 Tanshinon II , verification tests was 44.73% ; dry extract yielding rate was 25.55%. And the residu-
al dregs with other remaining herbs were extracted three times with water, 12 times the amount of water was added for the first
time, 10 times for the second and third time, with 1 h extract each time. In three verification tests, Sal B extraction rates were
with an average of 47.67% ; scutellarin extraction rates were with an average of 71.67% ; dry extract yielding rate were with an av-
erage of 24.63%. CONCLUSIONS: The optimized extraction process is stable and feasible. It provides a scientific reference for the
preparation of Danlian gankang granules.

KEYWORDS Danlian gankang granules; Extraction process; Tanshinone II »; Sal B; Scutellarin
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T AT R (Bt AR 4B 2 28R 5 11300 2l 7
ST RIS ) s DHG Y B #AE 5 57 XT84 (LR
TR AP AA])
1.2 Z@m A 5iRF

FIS 1% RS (52 110766-200619 , (155 %E ) |

FHE R B X BE 5 (51 111562-200908, 4 + 95.4% ) FIEf i

TSN RR L (5 110842-201207, 463 :92.1% ) 34 i vp [E A
025 S S WIT ST B AR AL ; 2 ARG 5% (Scutellariae barbatae herba,
#5:121028) F1Z(Salviae miltiorrhizae radix et rhizoma, 5 .
121028) 485 (Arnebiae radix, 15 : 121130) . 774 (Paeoniae
radix rubra, It 5 : 121028) | ¥ B! (Trionycis carapax, #lt 5 :
120821) & A (Curcumae rhizoma, #t5 : 120903 ) 34 1 |~ M Tl
IR 2 IR FRAL I R R TR RIS
e I AT R 25 IS e B B, o S GRS T,
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2 HEEER

2.1 E=NE

2.1 TEMARNME K% R 4R 7 20 ml, &
FEFEEEFRERZEA N KEZET 3 F e )
EL A TEER. TESRER%) =(mx1)/(20xm)*x100% (m
920 mlAE I R TRE O, VRERIRER, moZR T .
2.1.2 FFSEE A& IEY (D)X AR B H . R
BEFRSS T % BE S IE e, B T AR SR, 0 s R al A
L ml & FFSH L 40.2 pg B, BIAS . (2) 433 5l 7 T 0 i
il o 2 W ORI B VR 4 1 mi, B 50 mls i, A
45 ml FEE, PSRRI (B2 . 100 W, 4% . 50 kHz) 15 min, X
I s 2 0 B R AT, uk s, RS (3) i Stk S et
5%, {O3%FF : Eclipse XDB-Cis (150 mmx4.6 mm, 5 pm) ; Jii 5l
A B 7K (80:20, V/V) , i 3K - 1 ml/min; A0 % 4 - 270 nmy;
FEHR 25 °C 3 FRER 10 plo AW TRIAN () AR AR, o e
() oM A A, 45 1H J7 i - y=25.278x+1.76 (+=0.999 90, n=
5), SRR, FFS T A TE 6.4~32 pg/ml Ik G BN 5
DT R RAF LR R o SIS TR 2% IR 5 RSD
0.73% (n=5) , FWARE % R A7 5 i i VA TR 7E 8 h N 3R TR
FE,RSD H} 1.26% (n=5) ; - INFE [EISCR Ky 98.23% , RSD
1.55% (n=6) . aiEE RHRIRsE TR, FREBAExT Ik
Fn AT AL PE S 1T B O (0 £ B I )b G e 306, e i
BH XS BG4

2.1.3  FHEYER B AU HOMED (D)X B8 AR BT o AS 2%
FREUPH R B2 B X B8 o =, i ) AL AR 1 mil 5 P R B
282.5 pg HXT BRI o (2) A fd A5 VR P B ) o OFS 235 2 IRO
SERFREHR A7 5 ml, BT 50 mlEHH A, A % 40 ml, #8745 ik
PR (T3, 220 W, 351% . 50 kHz ) 30 min, B, 50, I i % %)
BEBRAT U BREE IR, RIS . (3) Bl Sk S vk 5 5%
{3545  Eclipse XDB-Cis(150 mmx=4.6 mm, 5 pm) ; JiahAH : [P
BE-Z G (321, VIV)]-1% B R /K W (38 : 62, V/V) , i g : 1 ml/
min; KK ;286 nm; AL 25 °C s AR 10 pl, LLTRIFR
() MM R, U B (x) g B A A5, 45 (8100 5 72 . y=
12.26x — 142.64 (r=0.999 95, n=5) , 45 %L , FHEy 2 B 7E
22.6~282.50 pg/ml JiT 5 Vi JEE I Pl PN 5 0 T AR 2 RGP 2k o
Fo FHBR BAS % B RSD M 1.61% (n=5) , & U ks 25 )i
FLAT s B W TE 8 h INJEARFRE ,RSD M 1.86% (n=5) ;°F-
YA [Esc % K 97.59% ,RSD K 1.35% (n=6) , fai% @tk
RIGZE R BoR  FESBAPEXT B (R e P R B X HE S AR
D7 PR BA st )1 TG a0, e B B M BE G T3

2.1.4  WPEEHEESEIED (DX SEREH . %
FREUET #5215 %t B8 7.96 mg, BT 50 ml 8P, in s &5 %)
BE L BRAT R 1 ml B 159.20 pg (9 BF SRR IR A R L (2)
PER R IA B o A% o U E VR 4R T 5 ml, B F 50
ml £, A K 40 ml, A RS Ah B (L2 . 220 W, 4R < 50
kHz) 30 min, BUH , ¥, K E20RE, #24), 98 5, ISR e,
BUAE, (3) il o 5 k%48, A% 4E : Eclipse XDB-Cs
(150 mmx4.6 mm, 5 pwm) ; 3t s A1 « B 0.1 % B R V4 i (33 :
67, V/V), it : 1 ml/min; KKK : 335 nm; A7 - 25 °C, DAIE
TR () AR, TR BT (x) AR AR bR, 45 A 5 A . y=
34.685x— 11.517(r=0.999 96) , 45 T B, 5 ¥ 215 4E 7.96~
159.20 pg/ml J5 Gt 4% B S B P9 5 06 T R At R AT R SR 2R
PG B R IG RSD M 1.33% (n="5) , HWIKE BB KLt
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HER LA RE 8 h N FEAERE ,RSD 2 1.08% (n=5) ; -k
[ i % A 98.61% ,RSD N 1.54% (n=6) . (ai¥+% J& Ihik 5645
SRR AT B X eI € T o B S X R AR
PR B B ] I € 0, R BH B 1k ) RS T3
22 HEGITHEMRIEEHRN T EMR
221 HZFEKT ARAEFHS GRS R08 5 L
J, B2 AR A B (X, % ) S R (X, £75) IR TS ]
(X, h) FEEUEE (X, min) FREGRE OO VE ML 2, LU
S T AAZBCR (FFSH T ARBR % = B0 S-S0 1,8
/2R PSR 1T A% 100% ) (Y, A B2 500.7) 5 TH15%
(Yo AEFRE0.3) WIS R AR UL(127) %
HER G . AR 6 20 HE , FRIUPT 2 60 g MR HE 40 g, N A 2B
12 HLIE 2], (250 70 A, A B R, B, AT
[T 2 T, Ve 4 T 18 25 8 250 mil, 4% 2. 117 F1“2.1.27 Wi R Jy s
MR E RGPS SR, RESKERELRGER
HERZE R 2,

*1 HESKE

Tab 1 Factors and levels

KF
A 2 3 4 5 6 T 8 9 10 1 1
Y40 45 50 5 60 6 M0 75 8 85 %0 9%
rYonoouno w9 8§ 7 1 1 10 9 8§ 7
Y o0 1 2 3 0 1 2 3 0 1 21 3
Yo 20 40 60 80 100 120 20 40 60 80 100 120
Y 2 1 2 1 1 1 2 1 2 1 2

F2 HEEHARTHER
Tab 2 Schedule and results of uniform design U3 (12°) test
%5 X X X X X W% B9 YERTR

1 1(40) 3100 403) 9(60)  122) 3116 2690 7892
2 A4) 6(7) 8(3) 5(100) 11(1) 1676 155 4357
3 3(50) 9(10)  1203) 1020 1002) 4355 2094 9332
4405 nm 3(2) 10080)  9(1) 3126 1618 6759
5 5(60) A1) 702) 601200 8(2) 2945 2799 7734
6 665) 5(8) 11(2) 2400 (1) 3113 177 69.02
7 70) 8(11) 2(1) 11(100) ~ 6(2)  41.06 2606 93.93
§ 875 1(8) 6(1) 70200 s(1) 3504 1393 7125
9 9(80) 1012)  10(1) 3600 402) 1759 1657 46.03
10 10(85) 49) 1(0) 120200 3(1) 1254 1449 3569
1 11(90) 7(12) 5(0) 8(40) 202 3584 1523 791
212005 1009) 9(0) 480 11 339 620 6121

T 2 Y=Y/ Yima) X0.7% 100+ ( Yo/ Yoman) X0.3x 100

Note: Y= (Y1/Yima ) ¥0.7X100+( Yo/ Yoax ) x0.3% 100
222 2550 Hr R DPS v6.55 MU b B 2R 40 % 4
WikAr & A&\, B 5 FE R . Y=— 333.39 +0.32X, +
129.72X, — 339.13X; — 8.921 2X:* — 0.000 1X*+0.084 2X.X;+
3.432 TX.X:+31.856 TXoXs— 19.527 5X.X:, H BB r=0.945 4,
§=6.115,F=112.835. iR FFEL FRIIREA BEE L (P<
0.05), F/R 22 HA G F3 X o IENH FRE AT DR AR AE
SR AT R PSR N 9.6 % 95 % 1 LI, R
3h, REC2 K, FRRIZEL 20 min,
223 BEREE WO R 3 407, AR 200 g, A 9.6 i
1 95% M LB, ¥R 3 h, AR 2 ¥k, B3R 20 min, JEIT, &
I, e, B 25 2 500 ml, ARIEME o 3 RIS UEIR IR 25 R Eow
FFE 1 SRBCE 90K 45.23% . 43.96% .44.99% , 34918 K
44.73% ; T EARZ43 0K 24.59% .25.91% .26.15% , F-2{E Ky
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25.55% 5 £ 4 PE 4> 43 B M 99.06, 98.44 ., 100.35, F- ¥ {H Ky
99.28, RSD=0.98% (n=3) . LA EEIGML T4 2 b &30 45
T FWNZARICT 2R v 5 (A LT
2.3 KERIZHR
231 WKEMFEEE BRI 2R 3 07, B 130 g, 4
S L0 AR A KR, A RR 1 hWiEE 1 IRIE B ORI, T 2 2
MRS WE, PRI, 715 20 b WK R [ 2 4 K
(%)= (W1 T — 254 T ) /2456 0 B < 100 % 1, 45 5433
H151.09% ,159.24% .153.80% ,F-HI{H HJ 154.71% . A L5 R
KRR T 5%,
2.3.2  IEACHEATRIE ALK EE T 29T 2 R B K
(A) FEIEHE] (B, min) 7K & (C, ) VE R ERHE  JE1T
Lo(3") IEACIREE™, LLFHE R B LR [T R B AR BUK (% ) =
PRIUR T FHEAER B S i/25 64 T PHI R B A< 100 9% 1 (Ys, AU
FH0.4) B85 B IOCR [ B B R TR IR % = S UK Hh B
B M2 R T B AR X 1009 1 (Y, AL 22 %00.4) FI
TEARR(Y: ANTE R BL0.2) WHEEIRIRLE G, fi e fE T
2o RGOV WS R KSR R A, Ty 2500 0
%5,

*3 BEE5KFE

Tab 3 Factors and levels

i A%
i A B C
1 1 30 12,10,10
2 2 60 14,12,12
3 3 90 16,14,14
F4 RWIEITRER
Tab 4 Design and results of tests
i ng ¢ o e LA L ?%/;ﬂ’iﬁ}
1 1 1 1 1 424 43.09 13.56 5458
2 | 2 2 2 3233 4997 1492 66.26
3 1 3 3 3 32.94 52.06 1751 69.77
4 2 1 2 3 30.62 72.08 1832 7843
5 2 2 3 1 43.26 7832 21.16 95.36
6 2 3 1 2 3733 70.62 2535 89.01
7 3 | 3 2 35.89 67.74 23.94 85.16
8 3 2 1 3 4097 68.01 25.87 9141
9 3 3 2 1 LA 70.13 27.54 94.87
Ko 19060 21817 23499 24481
K 26280 253.03 239.56 24043 YX=12485172
K 27144 25365 25030 239.61 P=58378.89
R 2695 1183 510 173
1Y =Y/ Youact Yo/ Yima) X0.4%100+Y5/ Y20 2 0.2x 100
Note: Y =( Yo/ Yimut Yi/ Vina) X0.4% 100+ Y5/ V5 ¥0.2x 100
x5 FESW
Tab 5 Variance analysis
TR RBEVIN_ ARE i F B
A 1313.65 2 656.83 251.83 <0.01
B 274.86 2 13743 52.69 <0.05
C 41.20 2 20.60 790
ZH 50 2 261 1.00

if:F001(2,2):99.007Fv.05(2,2>:1900
Note: Foo(2,2)=99.00, Fy5(2,2) =19.00
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3. %4 Ko I, et T2 44N ABCae 722001
2% YL W HR IR0 KRN 2 JRCRRF (7] 24 o 45 &% SR AT W 2 5 v
(P<<0.05) , MK F5 %o 45 SR TG i 2 52 i . 255 % R AR = 3L
RMTREES N R, ek T LA A b ABC, BNk
PR3 YR, 208 1 K 12 F5 & 56 2 3 IRASIK 10 fis &, ARk e
B2 90 min.
2.3.3 WIS ALy He i, REL 3 M 2k, Ay 220 g,
BT PFS MR A 9.6 555 95% 14 2., 53 3 h, [1]
AR 2 YK, BRI 20 min, JELL A I IR S A 20iE 5
ALK FREL3 U, 55 LU 12 5 8K, 56 2 3 & 10 %
HK, BRI 90 min, A FF KSR , ¥R 4R, E 25 2 500 ml,
FEo 3R IR A H WoR , FHEY R B #EHUCR 4351 46.84% |
48.96% A7.21% , T-¥I{1 K 47.67 % ; BF ¥ 2T 4R BUR A 71k
71.57% .73.21% .70.22% ,"F-¥MH N 71.67 % ; T B35 50 0
25.09% .24.88% .23.91% , “F-HIMH K 24.63% ; L ATF4 35 R
98.09.,100.74.,96.89, -1/ 98.57, RSD 7 2.00% . iX 3]
B T 2340808 Al 1T
3 iTig
3.1 EHRIZHR
B AT LRI SR 2 145 KB &) S Bore 52
S EN, LHGE A 24k Jr ik ARECT 2 fe S w v &
LR ZKFRRY, H AT S A P 254k 55 5 ke il
SRR AL T2 0 e 5 Ak 0 25 30 2y 8% i e St 55 op
B RIS ik 2 — o AR ST R B Y ATk X
% BB T A4, bR 25 R B R % T 4R
E AT
3.2 KIRIZMR
DIPHEY R B AP B ST AR ECR T B 1R W 23548,
K ZAEARIA— AL , 255 PF U D0 P35 B Uk 11 7K
BT, MFE I A aisr 42 B ST 1) (g
BN, S5 225 3Gk 7R, 20 i DA 0.1 % B ERVA T . LG -
FLBIAR 0.1 % BERRVA AT R TSR , I AW 7 sh AR 0 L]
2L W 0.1 % WETR A W (3367, VIV) Jim s Al , JE7EI &
Je L - 3t s A S 8 0 R o &5 R Ak o B st () 3
o B 24 I BTG 38 AR R S A A S A o
25 F R, ARWFSE R s R K 3R T 2000 R4S R4y 5 00 vk
GRS, R T AE . T A& E 1.
S & ik
[1] SE R EHIRRITT RN s P ES L&,
2003,37(1):16.
[2] ERYMER L F AR S E % —3([S].2010 4F
Al P B 2R Bk, 2010 71 B SR 51
[37 MibH, Yd, Xk, 5 RP-HPLC ¥ & & )y SV I
PRI RS S R[0S E 25, 2005,9(5) : 348.
[4] IIFZE.3% 494 53 4305 A ML a0 B2z i,
1994.72.
[5] VFAETE KRB, ¥R 23R E I e f i 2l i
SN R T 2501 F B 2597 ,2014, 17(3) : 366.
[61 FFR,5KE, /M, 5 FT g AR & 2457853
Peor A A AL EC A ST (0] B 237 w5 e &
2013,19(3):321.
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 E R AT REHARBRNE I BT L, B & FERILR 2K TR R -K 5 4 £ F E(PLGA-TPGS) # K 42
(SPTN) 2 4t T L RATHAL . T % : YA PLGA-TPGS 4 # Ak, R A AL 5 SUAL-78 7 48 4k 4 & SPTN, A Aafz B2 e dt &
F RN Ae AR, it R & H B A R ORI ALF AR AR 4G L | SLALA) TPGS /K 73 89 3% (/100 ml) AR /& o % fa il 5
BHR], I xE A AL AT IR E . 4R 5 456 AR SPTN, KA F T A FiksmS HARELIL A 3:10 TPGS K ik R IE A
0.06 g/100 ml A8 7 o % % 200 W A2 /5 B [a] 4 6 min, Pi) &89 3P SPTN 4T3 52 KRBT AR £ 554 (1946 £2.8) nm,
(9.5+0.7)% .(41.3+1.6) %

KR FEHEAGARE URAR LR ERY KRS T E B RS F; 084 F

Optimization of Preparation and Formula Technique of Sinomenine-loaded Polylactic-co-glycolic Acid/
D-a-tocopherol Polyethylene Glycol 1000 Succinate Nanoparticles

XU Hong', GAO Meng’, ZHANG Cheng-hong', XU Jing', SUN Yi-ping', WANG Hong-gang®(1.College of Basic
Medical Sciences, Dalian Medical University, Liaoning Dalian 116044, China; 2.College of Pharmacy, Dalian
Medical University, Liaoning Dalian 116044, China; 3.Dept. of Pharmacy, The First Affiliated Hospital of Da-
lian Medical University, Liaoning Dalian 116011, China)

ABSTRACT OBJECTIVE: To prepare Sinomenine (SIN)-loaded polylactic-co-glycolic acid/D-a-tocopherol polyethylene glycol
1000 succinate (PLGA-TPGS) nanoparticles (SPTN) and optimize its formula technical conditions in order to improve the stability
of SIN and slow down the release of it. METHODS: SPTN were prepared by ultrasonic emulsion/solvent evaporation technique us-
ing PLGA-TPGS as carrier. Using particle size, drug-loading amount and entrapment efficiency as index, single factor and orthogo-
nal design were adopted to optimize the ratio of SIN to PLGA-TPGS, concentration of TPGS, ultrasonic power and ultrasonic time.
The optimal formula was validated. RESULTS & CONCLUSIONS: SPTN is prepared successfully. The optimal formula was as fol-
lows with the ratio of SIN to PLGA-TPGS 3:10, concentration TPGS 0.06 g/100 ml, ultrasonic power 200 W, ultrasonic time 6
min. Mean particle size, drug-loading amount and entrapment efficiency were (194.6 +2.8) nm, (9.5+0.7)% and (41.3+1.6)%,
respectively.

KEYWORDS Sinomenine; Nanoparticles; PLGA-TPGS; Particle size; Drug-loading amount; Entrapment efficiency
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