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Optimization of Extraction Technology of Lobetyolin and Total Polysaccharides from Miaoyu Codonopsis
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[ Abstract ] Objective: To optimize ultrasonic-assisted extraction process of lobetyolin and total
polysaccharides from Miaoyu Codonopsis Radix. Method: On the basis of single factor experiments, with yields of
lobetyolin and total polysaccharides as indexes, Box-Behnken experimental design and response surface
methodology was adopted to optimize extraction conditions by taking extraction temperature, extracion time and
solid-liquid ratio as factors. RP-HPLC and ultraviolet spectrophotometry was used to determine contents of
lobetyolin and total polysaccharides, respectively. Result; Optimal extraction technology was as following:
extraction temperature of 52 °C , extracion time of 32 min and solid-liquid ratio of 1: 26. Extracting amount of
lobetyolin and mass fraction of total polysaccharides from Miaoyu Codonopsis Radix was (78.18 £0.21) pg-g”'
and (21.02 £ 0.13)% , respectively; which was consistent with these predicted values. Conclusion: This
optimized extraction process is reasonable and reliable with high yield of effective components.
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1260 #1735 2 AH 635 X (36 B ZHEfe A A,
U-301074 5 51 43 66 B2 3 ( H A H 324 ] ) |, Sorvall
Legend Micro 17 %I B .0 #1 ( 3£ Thermo 73 #] ),
BSA224S AU+ KO- [ FE 2 R BF A AU (dbst) A
B2 H] ], Aquelix5 AL 4fi K R 48 (3% B Millipore /A
Ao TS TERW AL R, WA E
PR A L 25l ey A BR > ), 28 H R — ke [ 2 A%
T Bb 2 R aK M B AR RS R I A 2
Codonopsis tangshen B R ; 5% 2 B | JG 7K 55 28 08 %)
R (& 2 0 A F T B, it S AR
111732-201206,110833-201205) , Z. JiF . B st hy {0 i
afi K Ry LB oK, HAB IR Y Ry oy B 4k
2 FESER
2.1 BB EmE"

211 XFHRARIE IR ECH] RS B PR IOHL T B AE
TC/KH A XS B 100 mg, £ 2 100 mL &, fn
KBS 1. 002 g« L7 S VA

2.1.2 bRdEMTZEl o o W R 2 E G RE A
W 0.1,0.2,0.4,0.6,0.8,1.0 mL, % 5l /m K% %
1.O mL, &0 A 5% % 1.0 mL FI¥FEE 5.0 mL,
51,04 1.0 mL 7K 2 1, & R iKE 25 min J5 7E
490 nm b A2 UGB AL LA R YNAR AR, AR B i
W B Sy AR bR, A IR H U7 Y = 0. 149X - 0. 078
(R*=0.999 5) , 2kt 14.31 ~143. 14 mg-L ™",
2.1.3 HEMIE BTHBR2EEENESLSZER
B 0.1 g, K % FKE , 7K 3 fi# T 100 mL & i
LR mL E 10 mL # P, HKEREZ
AW mL 2 B ZE R P 4k 2012 IR AR, I
SEAE AR AR HE I ZOR BN T 58 2 A 2
T

2.2 SEBHATRERE

2.2.1 o5 Agilent C, 4% (4.6 mm x
250 mm,5 pm) , i S A HE-/K (21:79) , ik 1.0

mL-min ™", J& B 25 C, K 3% K 268 nm, JFFf &
10 ulL,
2.2.2 HRAEMMKREST AR RRICE S X B
10 mg, & T 10 mL &, A FH B8 ik O o 25, 196
B o B At A% W TRC B i vk B AR IRl 5..0,10.0,
20.0,40.0,80.0,160. 0 mg-L ™" [y 2 51 % B 5 15 Wk, 3%
2.2, 1 TR A58 25 A 43 A, AU T AR 6] o 6 Uk E AT
LRME R T, 45 [ 9 )7 R Y = 53.67X +649.68 (R =
0.999 1), 2k 5.0 ~160.0 mg-L ™",
2.2.3 FERWE HHFRESGMIEE AT B
i i 0 (FL42 0. 355 mm, F[a]) , 76 60 C T4, %
FRICIE 8 /5 9 i T 56 Z 2B R 10,0 g, 4% 33t iy ik
9 SR A R AT 4R, SR IBOAR AT 8, BB 0. 22 pm AL
DR 4 2. 2. 1 T (0,335 4R 5E
2.3 RRHNERRE S
2.3.1 4REURE KB AR IUR T 58 2 4 M B OR
10. 0 g, [ % $& HCAS [A] 20 min, BHEE LE 1120, 23550 °F
30,40,50,60,70,80 °C k178 7§ B, 45 R 5k S bk
FEHE EUR 4> 5K 44. 26 ,53. 43 ,75. 85,76.53,75. 47,
74.51 pg-g ', B R L BN R B N
7.63% , 13.35% , 19.28% , 18.58% , 12.35% ,
13.77% , 2545 7% 1% i FR BUR EE 50 C
2.3.2  {RELWIE] O OKE B AR HUSR T S 4 MR
10. 0 g, [& & $E O BE 50 °C R EL 1: 20, 43 51 8 7
$LH 10,15,20,25,30,35,40 min, 45 5 9% 5 P 5 2
HUHEE 4 Bk 29.27, 38.43, 60.78, 73.85, 72. 46,
69.71,68.07 wg-g ™', 5t 5 M 2 05 & 5 5o ol oA
7.36% , 11.53% , 15.81% , 17.68% , 20.25% ,
23.17% ,19. 46 % , 3%k £ 7 i 8] 30 min,
2.3.3 B WMEMBMFRESLMH R
10. 0 g, [& 7 #8745 45 B ] 30 min, $2 HUR A2 50 C,
B 50 1:10,1:15,1:20,1:25,1:30,1: 35,
1:40, 25 B 58 2 e $2 HU it 4y il oy 14.76,25. 31,
46.86,67.92,71.06,71.27,71.35 pg-g ', 4% & 5
SRR B Bk 6.85% ,12.21% ,16.36% ,
20.31% ,19.43% ,18.35% ,18.21% , Kt i £ R He
1:25,
2.4 T Z0E 7R R B % AR
BUR T B 298 R 10.0 g, M4 4 P2 09 45 5 &%
SR R B 3 R P L B L B BB ] OB LG A AR
A0 S R U R 2 T A B R AR R
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Table 1  Box-Behnken test analysis of extraction technology of

lobetyolin and total polysaccharides from Miaoyu Codonopsis Radix

ARSEIE B BAIE CRWL  ESRE %3

" /C /min JgemL ™l JpgegT! BEHE/ %
1 40 30 1:35 69.37 16. 25
2 50 30 1:25 76. 86 21.57
3 50 30 1:25 76. 44 20. 63
4 50 30 1:25 78. 11 21. 09
5 40 30 1:35 63.26 15.76
6 50 40 1:35 68. 64 17. 45
7 60 20 1:25 64.91 14. 59
8 50 40 1:15 67.13 16. 48
9 40 20 1:25 58.04 13.97
10 60 40 1:25 72.93 15.76
11 40 30 1:15 59. 67 14.27
12 60 30 1:15 67.98 14.97
13 50 20 1:15 60. 39 13.76
14 50 30 1:25 77.19 20.49
15 50 30 1:25 77.43 20.73
16 40 40 1:25 62.51 15.34
17 50 20 1:35 65.54 17. 64

H1 77 22 0 B TR, RLAE 2 B A 32 BOE O A5 A
A,B,C,AB,BC,A* ,B*,C* Jy B MEF WA % LL &
LR BORHE bR B, C,BC,A* B, C* 3
FEMA N5 o R Design-Expert 7. 1 B3 10 45 4 fis
®2 MAFBRAESH

Table 2 Variance analysis of regression equation

77.21 + 3.964 + 2.79B + 1.46C + 0.894B
0.55AC —0.91BC - 6. 484> — 6. 13B> —=5.65C*,Y =
20.90 + 0.284 + 0.63B + 0.95C - 0.0504B -
0. 0534C -0.73BC - 3.504> =2.48B*> =2.09C", H
T Wk R A PR R R AR A A OGRS
Ao O 1 3 A, W 1, R4 R R AB L BC X
TS RAT L HAE B3 BC XS 20 HAE
HEETE
2.5 IGUEIAES i id Design Expert V8. 0. 6. 1 #f}f
HEAT W B R B S S R AR T2
FAF R EE 53,19 °C A I [E] 32. 44 min, BHE L
1:25. 93, 36 Z et 48 BUi BB {1 78. 25 pg-g '3 3
Z: AR AR BT 2 56 iR BE 50. 38 °C
ff ] 30. 96 min, BHE L 1:27. 11, %8 2 5 2 0 i &
SPECPRIBAE 21.04% o 4545 SEBRERAE % I8 K4 =
BRI 5 2 i 220 0 S [ 45 0T 25 A A48 1 R i
52 C A EFE] 32 min, BRAE HE 1026, K 25 PR HUS
FASAMBAR 10.0 g, #i% T 2347 5 W IR
B, 45 5 S AT 1 U RN 58 2 0 2 0 i 0 B0y
W% (78.18 £0.21) pg-g  M(21.02 £0.13)% ,
5N A — 3, FWZ = o0 RO RS LR
LB BT, FE AT B UE T T EEA R A o M
3 itig

AKICLIGE S B2 WM ST & B e
br, 7E A R R 50 L il B8R T >R Box-Behnken

SESIRAT e s 21

J7 2R

SS MS F P f SS MS F P
HLHY 9 737.19 81.91 149.53 0.000 1 9 119.74 13.30 71.72 0.000 1
A 1 125. 69 125. 69 229.46 0.000 1 1 0.62 0. 62 3.35 0.109 9
B 1 62.33 62.33 113.79 0.000 1 1 3.21 3.21 17.32 0.004 2
C 1 16. 94 16. 94 30.92 0.000 9 1 7.26 7.26 39.13 0. 000 4
AB 1 3.15 3.15 5.75 0.047 6 1 1.LOx10™2 1.0x107% 0.054 0.8230
AC 1 1.21 1.21 2.21 0.180 8 1 0.011 0.011 0. 059 0.814 4
BC 1 3.31 3.31 6.05 0.043 5 1 2.12 2.12 11. 41 0.018 8
A? 1 176. 90 176. 90 322.94 0.000 1 1 51.68 51.68 278.61 0.000 1
B’ 1 158. 05 158. 05 288. 54 0.000 1 1 25.97 25.97 140. 00 0.000 1
c? 1 134. 61 134. 61 245.75 0.000 1 1 18.32 18.32 98.77 0.000 1
2= 7 3.83 0.55 7 1.30 0.19
E3 el 3 2.26 0.75 1.97 0.268 7 3 0.54 0.18 0.96 0.492 9
ali R 2= 4 1.57 0. 39 4 0.75 0.19
w2 16 741. 02 16 121. 04
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Fig.1 Response surfaces of effects of extraction temperature, time and ratio of solid to liquid on extraction process of lobetyolin and total

polysaccharides from Miaoyu Codonopsis Radix
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