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[(HE] BM:RELSWIEAERG4EFHBEDTRARENEE L, NIZAMERG TR SAHEESH, Fik:
DL 38 il R 2l b ROR IR R & e e, Bl N R IR A 55 1 I R ZE BRI . SRR KTk B 3 12
BN E Ry, @ R T A&, R HPLC M @4 FHMASEFHF I EE, RAMIIE(A)0.1%
WA KW (B) B BEVERE (0 ~5 min,30% ~35% A5 ~ 13 min,35% ~45% A;13 ~ 15 min,45% ~48% A;15 ~20 min,48% ~
53% A ;20 ~29 min,53% ~80% A ;29 ~40 min,80% ~100% A) ,# il K 280 nm, LR k£ T b N BUAB M . K&
TZRn 8 Ak 70% Z BN HR I3 Y, A 1 b BEROBUE FICE 0.5 g-mL ™ 32 B0 12 A% Bk K BTEE , A W A1 60 min;
SARNBRLEE >50% % >80% . G5k B AK VLG M T4 32 Fh BRI RO & A difb, ki T2 vl 17,
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Optimization of Enrichment Process for Total Lignans from
Arctii Fructus Residue After Subcritical Extraction

LU Ying-cai, GAO Ying, XIONG Shu-ping, LI Wei-min"~
(School of Chinese Materia Medica, Guangzhou University of Chinese Medicine, Guangzhou 510006, China)

[ Abstract | Objective: To optimize enrichment technology of total lignans from Arctii Fructus residue after
subcritical extraction. Method: Taking yield of Arctii Fructus oil and the content of total lignans in residue as
indexes, subcritical extraction solvent of Arctii Fructus was investigated by single factor test. Total lignans in
residue was enriched by alcohol extraction and water precipitation method, process parameters was optimized by
single factor tests. HPLC was employed to determine contents of arctiin and arctigenin with mobile phase of
acetonitrile (A) -0.1% phosphoric acid solution (B) for gradient elution (0-5 min, 30% -35% A; 5-13 min,
35%-45% A; 13-15 min, 45% -48% A; 15-20 min, 48% -53% A; 20-29 min, 53%-80% A; 29-40 min,
80% -100% A ) and detection wavelength at 280 nm. Result: Butane was selected as extraction solvent for
degreasing. Optimum enrichment process was as follows: reflux extracted thrice with 8 times the amount of 70%
ethanol for 1 h each time, filtrate pressure recoveried to 0.5 g -mL ™", precipitation with 12 time the amount of
water according to quantity of dregs, reflux boiling time of 60 minutes; purity of total lignans was more than 50% |,
transfer rate reached more than 80% . Conclusion: Alcohol extraction and water precipitation method is suitable
for enrichment and purification of total lignans in Arctii Fructus, this optimized process is stable and feasible.

[ Key words | Arctii Fructus; suberitical extraction technology; arctiin; arctigenin; total lignans
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10 g, A 2 R BESE R W B TR
FERBVE 0 FE A BN M B AR R (F 31 4
EHI0) 7 B ORI A dE g B OK B 2 B R L,
A =AW Bk M BE S A P A Bk
U e IS Y, MBI L CO, Wi MR A HUE
AREYEZES T 4085 AR B 35 7oA ok
EL2 T R BE R ) SR v o I i U A A5
E NS & N 87 N NP 7/ R LT & 9 1= R 2/
IR TE A AR RS T ZE I, AR IR, AR A,
WA IR I Tl AR A B R AR s
55 DAAR 3% 0 Bk, SR FH I I A R 26 B A= 35 -,
23 3 o AR K O W R 3 T R R 2R,
RZ LM GEIRTT RS R R 2%
1

AUY120 B Ht 7 K SFFl LC-10AT vp Plus &5
RO AL ( B A B AR ) 1 LB R I 5t 6
WE(MABREYBREARAA) . F3ETHH
W B T 25 4 R Z AR 2 (455 YPA3DOO0OT , 7
M) LGN B 24 K AR 2 BIE AR RO i S R
Y e A R R ) 4 3% Arcrium lappa 19+ 1 il 2R
S RE R BR AR AL E T RS
TUR B A (R A W) R AR 2 A S 4 R
MUST-12122113 ,MUST-12053001 , 4fi if 5 = 98% ) ,
CIE Rkt K Ak, HoAbiR 75035 4 43 4t
2 HEEER
2.1 AW A BM T N 5 e T b .
TP DU b R A BORE, LA 3R AR A 2
BHEBEARBRS®E IR HEWREMHNED
2 MPa i 35 C, f# HT JE 71 0.5 MPa, fif b7 i &
60 C,AEHUHFA] 2 h, A B & 20 L-h ™' L3 1,9
TEHE T be Ay 26 U L

F1 4EFTLRAB BT ZPEIAREER %
T ﬁFiim FETH EFTHIL  EAKR
T 18. 00 10. 60 1.20 11. 80
ik 20. 00 7.56 0. 14 7.70
VU9 2 h 2.30 6.12 0.17 6.29

2.2 AT T OC M BORIE R 10w E

2.2.1 XSS WOAO W B R PR HUA 35 X R
it 5. 10 mg, B 5 mL B 0 I A OT R 2=
ZVBE 4] K5 WS mL 2 50 mL R B
BB ZIE 50 A4 25 11 0 IR AR I . AR
BeAs 254 U XS gk 5. 20 mg, B F 5 mL A5 A,

P IS A O A R R 20 B 38 5 s R B RS mL, 8 50
mL O, FHH B AR R 2 20 L A0 AR B T
JUXT B R

2.2.2 MRS RS S RS T 4K 0.5 ¢,
BT 50 mL R, P 40 mL G S A O R
BRI 555 08, g, BIA .

2.2.3 o 3% & Phenomenex C,, {4 i
(4.6 mm x250 mm,5 pm) , WML (A)-0.1%
WERR KW (B) BB BEBEME (0 ~5 min,30% ~35% A;
5~13 min,35% ~45% A;13 ~15 min,45% ~48%
A;15 ~20 min,48% ~53% A ;20 ~29 min,53% ~80%
A;29 ~40 min,80% ~100% A) , %3 1.0 mL+min ",
i K 280 nm, HEVR F R, #EFE R 10 pL, WA 1

A
0 5 10 15 20 25 30 35
IL B
0 5 10715 20025 30 35
2 [¢
: i
0 5 10 15 20 25 30 35
1 D
2
0 5 10 15 20 25 30 35

t/min

A7 FTREG B COX IR 5 D. A6
L 48T H;2. FETHIT
B 1 4% Fz5E HPLC

2.2.4 KMEXRRFHE HEWURFZFH 42T
U BRI 45 2,4,6,8,10 mL, 4351 & T 10 mL
s R R R 20 B AR AR 3 4
2P JCFR YN RS, 4% 2. 2.3 T 48335 45 4 DU
B, DA TR BRO0 A i R AT 2 M [l IS, A5 [l 05 5 #2 3
Bk Y =5.952 x10°X +1.663 x10* (r =0.999 8) ,Y =
1.349 x 107X +2 232.600(r =0.999 8) , £k V£ & Fl 45
51k 0.020 4 ~0.102,0.020 8 ~0. 104 g-L ",
2.2.5 WimERE SEWREETE 4ETH
TN IR R4S 10w, % 2.2, 3 I 83 K R
SRR 6 W, TT A TE ARE 1 RSD 4351 2.6% ,
2.2% , RULEAG B R U4F
2.2.6 HEEMEIRXE RS WCBCRE] — R S
L 2. 2.3 T Ak A EE I E 6 KR AR
TH .4 oo Es e 10.79%
1.18% ,RSD 43 5H 2.5% ,2. 8% , 3 WA v 8 & 1
R&f
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2.2.7 FaEMERE OREWIRAESETH R
JCHE S WA 10 WL, 2305 35 0.5,1,2,4,8,16 h
Fie 2.2, 3 WUT 3% S50 a2, TH 5 W T AR Y RSD 1y
H2.8% , KUMKW AE 16 h NERSE .
2.2.8 AR EICREE A SR 2R, B, 0
50 [ R % BRI 0. 25 g (435 T4 70 mg-g ™', 7
BEFAFC 10 mg-g™ '), 3L 5 By, KA 43T
17.5 mg M43 FHIC 2.5 mg, #% 2. 2.2 Wi T F ik
il £ B A TR, 2 2. 203 TR {035 A I A, 4
W 2, F BT R R T A

R2 GEFFH.GEFEHELAIENENMHEBKELE

RI 4EFFERIZEHGEARELRER

"Iy FETH FET O BAKER

eftbig AR IR ROR SRR RSD
/mg /% /% /%

L%
/mg /mg

FEFH 70.5 17.5 87.4 96. 6 97.9 2.1
69.8 17.5 87.1 98.8
71.3 17.5 88.3 97. 1
68.7 17.5 85.8 101. 14

71. 6 17.5 88.6 96

4FETHIT 10.3 2.5 12.7 96. 4 99.3 3.4
9.6 2.5 12.2 104.3
11.2 2.5 13.7 99.2
10.7 2.5 13.2 99.2
9.4 2.5 11.8 96. 8

2.2.9 FEmRE KRR TAEIE R, LS
By 4% 2. 2.2 BT J5 vk il £ At i R, 9% 2. 2. 3 T
RN LR PTEE R e S i o S N o S & A TTINS 7 N
Ne 2 & 4 B4 Mok 10.57% ,1.14% ,11.72%
RSD KK H 2. 6% ,2. 7% ,2.4% ,

2.3 4EFRRTAEER

2.3.1 PR EL FRELA-Z5 7245k 10 g, 3k 5
By, A in 8 £ &t 50% ,60% ,70% ,80% ,90% 1) Z,
Pt (] g 4 B 3 UK, B 1 b, U, A IR, R [
WE 0.5 g-mL™" , A 12 A5 K UL, 2 Wb [ 5
30 min, filiE, W AT UE W, THRAR AR5 TR . R
B 0.1 g, 4% 2.2.2 T F J7 i il 4 Ak o v
W3 2,203 TR 83k S R e, A5 R DL AR 3, ik
BOTEIRF A E T0%

2.3.2 FAIHE OWRECAESE T2 10 g, 305 iy,
39N 6,7,8,9,10 £ 4 70% £ B W 4R 03 WKk, 4
W1 h 4% 2. 3.1 U J7 ik il A 2R 35 5 Y . BRI
PRI 0.1 g, 2.2.2 TR J7 vk 1 45 R 38 0 1
Fie 2.2.3 TR 35 SR e, 45 L L3R 3, MOk B
FIH] 8 £

.32 .

S ZH _
/g /% 1 IT/ % /%
LR 8 50% 1.42 30. 60 4.51 35.11
60% 1.56 38.55 6.81 45.36
70% 1.88 43.07 7.02 50. 09
80% 1.88 42.02 7.31 49.33
90% 1.91 41.71 7.42 49.13
5 ) 6 fi 1.32 41.61 6.96 48.57
7 fi 1.53 41.92 7.06 48.98
8 i 1.88 43.07 7.21 50.28
9 fi 1.92 43.08 7.22 50.03
10 fi% 1.95 43.06 7.20 50.26
] 37 b ] 0.5h 1.46 41.23 6.21 47.44
1.0 h 1.88 43.05 7.21 50.26
1.5h 1.88 43.06 7.20 50.26
2.0 h 1.89 43.05 7.18 50.23
2.5h 1.88 43.01 7.01 50. 02
BB 1R 1.35 30.21 5.32 35.53
2% 1.63 38.32 6.21 44.53
3k 1.88 43.70 7.01 50.71
4 R 1.89 43.68 7.06 50.74
5% 1.89 43.60 7.02 50. 62

2.3.3 [l AS ] BRICAR3E T2 10 g, 2L 5 iy,
8 £ &t 70% LT Il 4 B 3 U, 42 B[R] 43 51 hy
0.5,1.0,1.5,2.0,2.5 h 4% 2. 3.1 3 F 44
BRI FRBUREY 0.1 ¢, 4% 2. 2.2 T F ik
A R VAL 2. 2.3 T T (A3 S E |, 45
UL 3, W B M ] 1 ho

2.3.4  [IGRREC FRECAR 3250 10 g, 4k 5 4y,
8 A% 70% L WE I G FEHL 1 b, [nL R 8 0 R 1,
2,3,4,5 %, H 2.3, 1 R Oy gl 4425 TR I
FRECEE U 0.1 g, 4% 2.2, 2 T0F J7 i 4 sk 5 v
W, HE 2,203 TR (5 A5 R, 25 R L AR 3,
Bl s 3 Ko

2.3.5 mEls MREAR SR 10 g, 3k S
AR T2 2 PE A7 I 4R B, 15 T . R
I TRE 2. 2.2 TR J7 7 il A HE K S,
2.2.3 T T AGE SR, SR Wk 4, RUIILE W
TR ENTT .

2.4 KULT Z P FEI %5

2.4.1 WK R IUEERY 0.1 g, 3k 6
By, 53 4,6,8,10, 12,14 £ &t /K YT UE , 2 9 181
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F4 FEFRRIZHIERE

AR
FRE CEETE FEF —
e sm o ROVEC SR M
/% /% /%
1.89 43.1 6.95 50. 05 80.5
1.91 43.0 7.00 50. 00 80.7
1.89 43.0 7.02 50. 02 80.2 80. 38
1.90 42.5 7.50 50. 00 80.6
1.88 42.6 7.30 49.90 79.9

30 min, fli 38, THRAS 4R35 PRI, B 43 0T
JREAEA N 41.4% ,42.1% ,42.2% ,42. 6% ,
42.8% ,42.8% , 4 35 + 4F JU B i o B IR
7.0% ,7.2% ,7.1% ,7.2% ,7.3% ,8. 1% , ¥ £E 0
K 12 4% (240 mL)

2.4.2 fRZpEEAymKE BREEY 0.1 g, 3k 6
B, i gy it hn 4,6,8,10, 12,14 £ f1 K ULIE,
AW P 30 min, flUE, TR 432 TR VY 1T
B P R AN RO o 30. 1% ,33. 5% ,35. 8%
40.5% ,42. 8% ,43.0% , - 35 F1F 70 Jit 8 4> Bk ik
H4.2% ,5.6% ,6.1% ,6.8% ,7.8% ,7.8% , ¥k £
JK & 12 4% (120 mL) |, #e £54% 24 i B hnoK .
2.4.3  [AlmiEtE] HCEEERY 0.1 g, 3k 6 iy, 3 Hilm
12 A5 24 1K YLUE , 43 0] 28 Wk [l s 30,60, 90,120,
150,180 min, fili 8, THAG 425 F 2 LY , 1T 4 3%
TAH RSS9 R 43.0%,43.1% , 42.5% ,
40.2% ,36. 1% ,34.2% , 4~ 3% F 45 J0 Ji & 43 Bk ik
1 7.8% ,8.0% ,7.1% ,5.9% ,5.9% ,4.9% , &
PEM BT E] 60 min,

2.4.4 FERE WEASE T 10 g, 35y 4%
e ) T2 AT BESR K UL, 15 TR B, 1 2. 2.2
TN Iy il A i S, 4% 2. 2.3 TR A5 S
e 25 5 W3 5 UEBH AR e /Y T 2880 v 47,

#5 SETFARNIERIFRR

AR R
R FFETE T
¥ F R R A
/e 1% 155/% pESE FeRR FXE
/% /% /%
1.89 43.1 6.95 50. 05 80. 4
1.87 43.2 7.40 50. 60 80.3
1.88 43.5 7.02 50.52 80.6 80.2
1. 86 43.4 7.61 51.01 80. 4
1.89 41.9 7.60 49.50 79.2
3 g

35T P R AR R LA, 3 A R AR i

LD 11, R KA (el o e o A Oy N SR X
e LA IS, 6 IS S i S AL T A T R
R SR T S T | 2 T AU A e v 0 v 1R
TR ] 0 7 50 2 35 T HEAT BRGS0 i 53 B
BB EA Tk W EE R ke, Hh Uz
Fi R —FR A 5 R12,R22 25408 M I B A0, 52 4
RN R GEUZ R0 A 0] I 4l 45 A B £ )
Vo R, B R A OIS VR ME R, LR T Rk
) 53 % 5 M T B e . VR Ty I K o
MRS SR, Fh T B M 2 50 AL A R
T L7 WA, Bl 5 /7 20 W sl R VA R B S
HHAE ) 2 P 3 0030 W SRS TR ) . T e S AL A T
S G, AR R, WO TR R Y
W, £ A ATl 8 AR Gy C, , v A 2 5 4 o
() C,C, P Wb AR, fH 2 i AR 125, 5 i BT 10 24 B
YRR AR SO X 3 AR OA BE  HeA, R
oyt TIE A BUG 435 T b MARBE R & s, o
18 T J5 AN 00 B R Atk

AR SC e B 3 T AF B A 2 T T R AR RR A
M3 HPLC 2 SR B 2 i & it X Fh 7 i BN fE
PR MR MRS R AR H A AR R DX 2 f
SR B i A, AT R e ORI R A
B T35 SR FH R K 0 1 b B 75 ) 10 95 7 oh 4 3
TRANE R AT >50% HH R >80% , Bk vk /Y
TS R

[ &% 3Tk ]
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[(FZE] B0 R R BRI 98 br 08 18 8 5 5 5 IR BB IS i b 77 o J5 3« LUTRI& VD 10 407,188 Jy g Jie ik
W03, LA B U B R 4 A L 3R A AR AR 22 T AR M S A R S R T -0 TR VR P 35 ) B R A A T IR GO R AL T o LA U B TR] B 5
KB R IT N bR g AT AL T Al . SR« B A R VT -0 T ik PRk 19 b 7 B E R o A A TR RO IR ) S R Ak T o 1%
B, 17 % 8 U 1 407 R 1. 5% 019 V0 18 188 5 e 8 1L 132 | Jie 6 B [ B g e 4 8 43 5 9 (30.3 £0.1) C, (18.9 £1.9) s,
(0.7 +0.6) cm, Z5if il 55 09 55 MR BURE AT A 5 0 00 4R 3 v S 3 U Pk A 25K, 48 A 3T 6 o7 LA PR T e 1 &5
S, SR A R SO R Ak Oy s R S
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Optimization and Evaluation of Baicalin Thermosensitive Gels

for External Application

LIANG Hao-ming, LONG Xiao-ying " , LU Bin
(School of Traditional Chinese Medicine, Guangdong Pharmaceutical University, Guangzhou 510006, China)

[ Abstract ] Objective: To prepare baicalin thermosensitive gels for external application through different
mathematical models and evaluation indexes. Method: Taking poloxamer 407 ( P407 ) and poloxamer 188
(P188) as gel matrices, gelation temperature was applied as a target to compare formulations of baicalin
thermosensitive gels, which were optimized by all sample multiple linear regression model and central composite
design-response surface methodology (CCD-RSM), while combination of gelation time and length were adopted to

optimize formulation. Result: Counting on high reliability of CCD-RSM. Gels formulation was finally confirmed as
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