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[ Abstract]  Objective: This paper aims to optimize the extraction process of Canggui granule by using star point de-
sign-effect surface method. Methods: the effects of immersion time, extraction time, extraction multiples and extraction times
on the content of magnoliin, chlorogenic acid and cinnamic aldehyde were studied by single factor test. Based on the results of
single factor and bacteriostatic test in vitro . The effects of the study on the time of extraction time, the time of addition and the
time of soaking were studied. The effect of the three factors on the content of magnoliin, chlorogenic acid, cinnamic aldehyde
and bacteriostasis was studied, the results were binomial equation fitting, by using the response surface method to predict the
best water extraction process. Results: The predictive value of the binomial fitting equation was relatively low. In the best ex-
traction technology conditions ( soaking time for 60 minutes, eight times the amount of twice water extraction, exiraction of

', the average content of chlorogenic acid was

80 minutes every time), the mean content of magnoliin was 9.58 mg- g~
11.49 w-g™", the average content of cinnamic aldehyde was 11.33 mg+g™"', and the antibacterial effect was 88.11% ,
Conclusion ; The design of star point design-effect surface method can optimize the extraction process of the Canggui granules
accurately and rapidly.

[ Keywords | Canggui granule; lignin; chlorogenic acid; cinnamaldehyde; antibacterial effect; star point design-
effect surface method; extraction process
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(150 mm x4.6 mm, 5 pm); FEH: ZHF-PUARK
M-/K (35:1:64); Jid: 1.0 mL-min~'; HEif:
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2. 1.5 pRifEMT R B HIME R B AR IBUR 22 5 2 6 BR
i, WA, IAGE & R (A al) , BB AL
—EWREERAA AW KR BE R S AN AR FR Y
AW, B TAE AT A s (i
aiMmBERZE, B, A, Mgy Y=
116 447.45X +1 127.9, r=0.998 2,
2.1, 6 MRS RS RO BV, HBORT R
ATATRAR 2. 11 TN A8 SRR SR A 6 I, TR
ARZNGZRIEHIFRR RSD 4 0.81% , FWI UG % L
R4f.
2.1.7 wEEMRE Rl S W L A 6
W, BUGHERR 20 pl, MRIEE5 R HE % RSD
50.57% ,
2. 1.8 e kil Bt s, e 0L 2,
4.6, 8, 12, 24 hlEFE SR Z BB R IEHFL, RSD
H1.25%
2. 1.9 JnkE RS g O MR B Y AR I R 6
By, AEIMA 2.5 mg (PARZNE R XTI, 4% 2. 1.2
T 7 ik A i S VR, R 2. 101 TR B A
AT & s I, HOF YR 103.4% , RSD
H2.24%
2.2 FERES B
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WV R AMIE T 30001
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2.2.5 ARUEMT R B HIME R PR BURE B 1 B 3
i, WEERRE, AR E(GiSal), BER—
FEWRBEBIGER W KGR R FE W S AN R FR B i
W, oo BT AR R AR S, (R
i) B RZEE, 5, RVSARER R . pniEfh &
Y =525491.8X -179 850.8, r=0.999 7,
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TR T— o - HRACRAN (G E TR AP, 2T
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L5h .36 14,85 12.45 A (MIC) P 37 24 ~48 h IR
2.0h 7.51 13.92 11.42 VIR T o R b, PRRIEHE 24 ~48 h, WL
2.5h 7.37 13.07 10. 94 SOV LR TEIE A7 (CFU) . CFU S BB A A&

AR 8 4% 10.54 13.28 12.38 WWEE, 12 “ -7 %, CFU>S5 WIREENTCAREIER,
10 & 11. 66 14.56 13.29 8+ e DA EAE I B N BE A B AR T
12 4 8.56 12.59 11. 41 WeRE(MBC) . 455, ARMXT & OMEIKE . SR
s T4 12.05 10.54 B ZVEMAPERERR . e REBR T . ST 0 e
64 68 1144 9.68 EMEREEA RN 2, 2, 2, 2, 2 goml ™, FfRAE

RIKE 1R 10.94 12.24 11.03 W4, 2.2, 2, 2 g-mL™", g5HIFE2, iF
2k o B st BUREEATERIIER, ARSI, B
3% 12. 11 13. 62 12.56 PRI R

x2 FIMIEZE
. . ‘ PIYIHRE/g-mL !
P il W5 R I5Hp4:
4 2 1 0.5 0.25 0.125 0. 063

S Bk 260003 3 - -0 + + " + + + _

SRR 10104 3 - -MOo + + + + + + -

LHEBR 32210 2 - -MOo + + + + + + -

filiE BR A 31001 3 - MO + + i . + + _

AT 49005 3 - -MO + + + + + + -

Vi AR YRR (MBC) 5 O S fipvi fE (MIC)

2.6 RECT ik

2.6. 1 mapyE A g it AR R AR L, 2
PRIZ A [a] | A5 ECASE 18] K A% RO A 5 R 2R
] SRR R 2 IR 40 B A 5 o B2 O 2 vk 4
BWIREE 2 g-mL ™", SRJG LAR A 5 TR K A T %
BOHATEAR AP (P TEECH 0928 100 4y, WiEEZ
HIEHEIE A 1 4, 100 - Y& £0/100, B o1
E AL ALHLS 75 8 AR FP R B T 2% 5 A58 0 B 1R
BRI, TR ) AR AR SR, 4
GV (ORZMER . BRmE . o=, MEiEN
PE) PR FEAR (ARG A T vh 45 AL 2= 48 broxd A )5 245
BOTERAR BE I RN A BAS 7 FE AR IR N 5
g, Yo HAUE RE N 30% . 20% . 20% |
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30% ), & Design-Expert8. 0.4 % {4} Central Com-
posite IRJG BT Y J7 R HEAT ST, O 8 duc A 4R AR
PR ERILER 3 ~ 4,

2.6.2 BRI HIA R ANOVA Xf 4 R Rt i7 £
L EH, 733 kG T Y =82.68 -
0.73A -4.10B +9.36C - 0.51AB - 7.50 x 10 *
AC+1.41BC —1.16A% — 1. 68B> - 7. 18C>, w1t
AT 20, WA B, C, B CCHA B EME
M, R >0.05, REIRMIUA R E, HXK
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®3 mEEREETRER

o) B PIVICERA AR I 5] ﬁéﬂ‘a_%/ ﬁ&’ﬁ? 5’%)?@2/ MEAEH LEAIESY
(A)/min (B)/f% (C)/min mg-g”! mg-g~' peg”! W (%) (%)
1 60. 00 10. 00 9.55 4.55 12. 85 10. 05 12.57 49. 38
2 9.55 10. 00 60. 00 4.93 14. 61 13. 67 92.59 82.20
3 90. 00 8.00 30. 00 6.33 11.29 11. 61 59.03 68.70
4 60. 00 10. 00 110. 45 10.13 12.50 9.68 47.74 75.32
5 60. 00 10. 00 60. 00 5.76 14. 64 13.67 93.31 84.59
6 60. 00 10. 00 60. 00 5.73 14. 08 12.95 92.37 82.70
7 60. 00 10. 00 60. 00 5.77 14.55 13.35 92.37 84.05
8 60. 00 10. 00 60. 00 5.21 14. 36 13. 65 90. 41 82
9 110. 45 10. 00 60. 00 4,93 14. 61 13. 67 73.72 76. 54
10 60. 00 10. 00 60. 00 5.61 14. 67 12.53 92. 49 82.58
11 90. 00 12. 00 90. 00 8.03 11.88 9.32 83.50 78.51
12 30. 00 8.00 90. 00 8.48 12.65 11.59 89. 66 86. 05
13 30. 00 12. 00 30. 00 5.81 13. 14 11. 44 13. 42 55.78
14 30. 00 8.00 30. 00 5.68 13.07 12. 56 52.50 68. 65
15 30. 00 12. 00 90. 00 9.25 9.76 10. 58 81.74 80. 52
16 90. 00 8.00 90. 00 10. 20 10. 62 11.59 87.82 87.79
17 60. 00 6. 64 60. 00 8.16 9.58 11.88 93.27 82. 42
18 90. 00 12. 00 30. 00 5.21 13.83 11.70 14.11 55.52
19 60. 00 10. 00 60. 00 5.30 13.96 13.45 86. 24 80. 19
20 60. 00 13.36 60. 00 8.30 8.92 11. 50 66. 65 73.39
x4 FEHH

T ZE R df SS MS F P

LY 9 2209. 89 245. 54 36.04 <0.000 1

A 1 7.32 7.32 1.07 0.324 4

B 1 230. 01 230. 01 33.76 0. 000 2

C 1 1 196. 80 1 196. 80 175. 66 <0.000 1

AB 1 2.06 2.06 0.30 0.59% 4

AC 1 4.50 x10°* 4.50 x10 ~* 6.605 x 10 ~° 0.993 7

BC 1 15.79 15.79 2.32 0.158 9

A? 1 19. 40 19. 40 2.85 0.1225

B? 1 40. 58 40. 58 5.96 0.034 8

c? 1 742. 44 742. 44 108. 97 <0.000 1

B 10 68.13 6. 81 — —

L 45 5 55.94 11.19 4.59 0. 060 0

afiR 5 12.20 2.44 — —

B 19 2278.02 — — —

W =" HIEE A

2.6.3 WUFKE: WXL G, W 80 ming FEHEAT 3 IR, 4R AR =R R P
FURM T2 MR 56. 96 min, il 8. 05 f5H/KIEH2 &% & 9.58 mg - g™y HHW PR N
W, B T6. 71 min, ZBEITFRA T, KR 11.33 mgeg™'y SRR TG RN 11.49 pg-g™;

ZE MR 60 min, i 8 R KFEEC2 K, HIK WEAIEAFEPE 88 11% o ZRG PR S PTNEY
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C
e A B R SR EON SR G A RS 5
B. IR ERAEEORNHE T [E) % 255 P40 A 5 ) 5
C. 300} i) FR 4 IR E) % 25 A5 P40 IR 5 T
E4 RERIZHEERENES TS

254 0. 47% , Wiz — T AR5 ROR R AT,
AERE R PR AR T ZARIBUA Ty, A ST
SRy, BEATURA AN, AEIRAS A X 4 B 0 A Bk
L SRR . ORI PERERKE . Al EERkE . TP
FFRI BRI AT BN 2, 2, 2, 2, 2 g'ml ™, IR
IRARBIREEST 4, 2,2, 2, 2 g'ml ™',
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