¢ £ % Chinese Traditional and Herbal Drugs 2f 46 % 55 11 #1 201546 A 1615 ¢

E TR XKEKE S B4 Caco-2 A S B T 2R

o', £ 3, ZEAe LY kgt
1 TP EGRFEHER, L7 KIE 116600

2. WA THTREERDIR L, 07 KIE 116600
3. AT AT TR, T KIE 116600

B ZE. B W IKEOOCIE SN HR KX Caco-2 [V 4 18 5 17 250 P 52 T SR PEAN R 8 2T K F LR BB g afidb 125
Fik DLEHOT AR B S AR A 2 SR hR 0t 1 AL R AR 25, SR A BRI 3R, IR I Alif SR ) T2 A
FHR A MTT 1L E Caco-2 A HIINHIZE, [ B N AR CLOCIDE BE A AT, T A0 S I o 2t 0 00 0 e &40 M 4 o 28 1) G
BCHE 855 HPD-400 ZYRFLIK AR TR I 7 i s 3 e R B 3 B Pk R TR 2984 LA 0.1 g/mL AR 24 TR FE L 0.8 g/mL
(M REAIE) I AR A, H 2 AR (BV) /KukkrZy, FH 8 BV. 70%LEENATYEME, ABUREYIH 4 BV/A, W4
YRR, $ET, ENEBETES 2 ek, REERE SN 92.15%, X Caco-2 A1 MIETHANBEIFR N 86.17%, K HEHE R
LR K BRI R Ay 0.950 2, &5 W T 24 MR 14T, AARSMIT Caco-2 MR 4l 2R BAH, A JF & LAIRITT 5 s 4t
AW = A3 TR 24 B Bl

SEHEIE: IR EIERR; HPD-400 ZUKFLIR MR 2k T2 Caco-2 4UMl; KGR

RESES: R2842 NHEFRERD: A XE/HRS: 0253 -26702015)11 - 1615 - 05

DOI: 10.7501/j.issn.0253-2670.2015.11.009

Study on purification technology of total flavonoids from Schizonepetae Herba
with resistance of Caco-2 cells based on grey correlation degree analysis
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Abstract: Objective Through the grey correlation analysis technology and the effect of Caco-2 colon cancer cell proliferation to
evaluate the optimization of purification process in total flavonoids of Schizonepetae Herba by macroporous adsorption resin.
Methods By static adsorption and desorption rate of total flavonoids as examining indexes to screen the ratios of macroporous
adsorption resin, using single factor experiment to optimize its purification process conditions of total flavonoids; The Caco-2 cell
inhibition rate was determined by MTT method; At the same time, using the grey correlation degree analysis technology, the
correlation between the purity of total flavonoids and proliferation inhibition rate of the tumor cell was calculated. Results HPD-400
macroporous adsorption resin has the good adsorption separation performance of the total flavonoids from Schizonepetae Herba,
Schizonepetae Herba at the concentration of 0.1 g/mL, 0.8 g/mL (medicine/wet resin) on the amount of column, using 2 BV water to
remove impurity, eluting by 9 BV 70% ethanol and all of the flow rate are 4 BV/h, collecting the eluent and dry it; With the same
method to do the secondary purification, the purity of total flavonoids is 92.15%, the inhibitory rate of Caco-2 cell proliferation is
86.17%, the greycorrelation coefficient of flavonoids purity and inhibition is 0.950 2. Conclusion This optimization process and the
conditions are feasible and stable, the inhibitory efficacy of the in vitro Caco-2 cells is clearly. It lays the foundation of the new
anti-cancer drugs based on the purification of total flavonoids in Schizonepetae Herba.
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T+ Schizonepetae Herba N )& ¥ #}(Labiatae)
FYIHITF Schizonepeta tenuifolia Briq. )5 I
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WEFT. [AIIF, 0TI A S I 24 R Bt 9 3 B DAL
PV 1515 1 221, T TR T R
AR o WA S 5638 b % 3R TR S AR
watith, MW AR S Caco-2 4 i 39 5E A5 0 1)
S, ANCKE S B 5 2 BN 30% 42 1 2
90% LA b, i HUE B TS B A i B e A
R, 3] g N B R R Tk AR 7= 8 1A ) LA,
B4 LU B NP B 29 1R T R 35 e Al . b4k,
ARSI I v RO T S S A S S 1 IR 2
AL =) 1) i 53 305 X Caco-2 48 i 14 5 )
2 A DG R E,  3E— 20 1) B 3R I 28 ke o) A
LTI 1A R84 -

1 NESHH

HD2-BCN-1360B R!/EW)id TAEG, MR/RIE
IR FHARTF R AR A F s Sunrise BYEEAR{L, B
Hi A Tecan /A 7]; UAIRETM US Autoflow % CO,
Kigiff, 1 E Nuaire A w5 UV-1750 BUEE4b-n] UL 4y
JOGEETE, JbnRtERA BT AES A F] s LC-10Avp
WOBAH TR, HA

ki, AB-8. D-101. HPD-100. HPD-300.
HPD-400. HPD-600. NKA-9. X-5 ALK S,
WINFERAR AR HF, KIERKTPRAHRA
Fl, fibS C130442, &0 TR KR A BU% %
SE NIFIIT Schizonepeta tenuifolia Briq. HT- 1M L3
grs BERCHEXT RS, S 2y A e e, kS
110721-200512, JFiit 7 50=98%; N vo b 45 I i
Caco-2 4liffd, FFEZAEVAIRAR; M. b
MeiE (MTT). DMEM =ifiisssedt, S Gibeo AT,
2 HAEEER
21 FITFEEmagED
211 bRUERMZRIZ ] R AR IR B T 6
10.0 mg & T 25 mL &, o 2B A0

MR R AW IR 0.4 mg/mL (RS B2 T
X I A 0.24 0.41 0.6, 0.8, 1.0, 1.2mL, & T
25 mL S, SMAFEES 10 mL, 1A 5% AH
PR 1 mL, $85), JBCE 6 min, M1 10%AH RS
W1 mL, $841, JUE 6 min, I 4% A N
W10 mL, FRINHRERZIRE, #84), JCE 15 min,
DA R [V 26 2 I, T 338 nm AbMEEIIE
XF IR RO E (4D (51, DL A (i D ABKE, TR
HIRIE (O AR, 132 MR E 5 FE N 4=55.938
C—0.0215, r=0.999 7, FKWIFFITFELTE E LUFS K7
THE 3.2~19.2 pg/mL B RIF&MER R,
212 AW E & T aii T2k
FER AL, W4, I 70% LBEE 25T 50 mL Hfl
i, RIS
213 FEMIGE KRS A% 0.2 mL T
25 mL &), B “SIMAREES 10 mL” &, [F
“2.1.17 WU J7ETIE .
22 @I ZMk
221  AREMRIEIS RS PRGN IR RY 5.0 g,
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222 RALKIGRIPUAREE e A AL EE 9 Ff
PG, 5G] 95% L WER 24 h, (R, K
FHIRVESERE, T 95% LWV 2 LI Vel K A
B e TRl R AT 5 S K R M 2 O VR T R
QLR [ o 515 S SN T TR 9 R
2.2.3  RALWRLBRBS IR0 e B AR IR S B
(SR SRR IR (R B PR e, B 9 AR LS
FRVRR G AT IR0 o ERFIRR B 20 T Ak T 3 ) S b T -
2.0g, 43AET 50 mL HIERE DM, RN
NJREWRE A& 425 0.1 g/mL (AL SR 20 mL,
FEi FRY (120 v/min) WL 24 h, 7870,
W1 mL B3EW, USRS OGREVE, e S i)
i, VRS IR R B R (AR B R = (BB T 24
YT F AR S — WS B 245 B R R ) X2 AR R
JETpTEE] IR (W5 B 238 = (BB iy 24 0o ik i
— I8 A I 24 90T A )/ T 24 9 e 3 1,
E P ARG B T A I PR RS I 2 ) o e 2
AW, KN 30 mL 70% 487, =i M (120
r/min) f# 24 h, FEMARRE, X 1 mL ARG
e S, VAR (R = AR
TR X MR IR T ) SRR (R R = fi#
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Table 1 Adsorption and desorption of nine kinds of macroporous adsorption resins to flavonoids in Schizonepetae Herba

MRS Rif/mm  ORIBY (P g ) SFALAMm Bt R mee ) W% R (mgg ) /%
HPD-100 0.30~1.25 650~700 8.5~9.0 | 72¢s 29.50 78.85 21.03 71.31
HPD-300 0.30~1.20 800~870 5.0~5.5 | 72¢s 29.36 78.50 19.62 66.81
HPD-400 0.30~1.20 500~550 7.5~8.0 g9t 30.27 79.58 25.67 84.81
HPD-600 0.30~1.20 550~600 8.0 etk 27.52 73.58 19.57 71.12
NKA-9  0.30~1.25 250~290 155~16.5 ik 29.28 78.28 20.04 68.44
AB-8 0.30~1.25 480~520 13.0~14.0 5382k 29.55 79.00 24.21 81.93
X-5 0.30~1.25 500~600 29.0~30.0  FEARME 29.41 78.63 22.72 77.24
D-101 0.20~0.60 400~600 10.0~12.0  94%PE 28.50 76.20 21.28 74.67
FWthz  0.17~0.21 5~10 1.5~3.5 etk 21.92 58.60 13.43 61.27
224  LFRBSUEIREE S S nl R EIRIE R 30

SAZ50.1. 020 03, 0.4, 0.5 g/mL MIZ5H, A
H4 100, 50. 33, 25. 20 mL, [#5E 4 BV/h )1k
PR BT AWM G, H 2 A (BV) 2810
KLL 4 BV/h ARG R MIgE, 2 0TYE# Molish W
B, T 70% 2B 4 BV/h BRI S 3EATk
it A BE A TG, CARVEI, 42T S0 mL &
TR E R, AHKVEN A A B, 45 AR B
B 573591 4y 80.05. 48.78. 25.08. 20.96. 14.75 mg/g,
B e EREBROTR IR B A B 422 0.1 g/mL.

225 LFF pH (EMFEEE Rl BUREIREE A S
4225 0.1 g/mL (pH 5.0) 253 6 13, B4 50 mL,
i PR T AT B AW, 2325 %% pH B 2.0
3.0, 4.0, 5.0, 6.0~ 7.0 BRI BRHE L, AR5 5E A
T R B R, AR B R B 4 ik 39.02.

40.34. 40.16. 41.57. 30.58. 27.08 mg/g, A W, pH
E 5.0 I 38 i R B e R, WA S rh R
R P PR R LR B AT

226 MtEEMhZE g WM 150 mL, 4% Bk JTE
AE, B 10 A 1 gy, ME S A IR
MR ), A B AR B AR BR, S a
RVTER () R AR, R B 2 . &5 R DL
K1, 4 EREAR 90 mL I, EVECER T AR MR,

DRI, e oK ERE RO A 8 4, R IR EE BAT &
0.8 g/mL (A AR

2.2.7 VEMA CWEARR BN S BZGH 80
mL, % FR4At BAE, 3 50 mL ARk
30%- 50%-+ 60%+ 70%- 80%- 90% L EEHEAT UM,
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Bl ot
Fig. 1 Leak curve

WCAE VRO, BT 50 mL Efrh, ARVEN E i
il P £ o 85 SR BT 1 0 il Ky 38.25.57.73.65.31
84.67. 84.34. 84.11 mg/g, 70%-. 80%. 90%Z.fiE
VM B R T ) 43 5 84.67 84.34. 84.11 mg/g,
FAZEAKR, B, FREBETE R, el 70%Z
i A P 711 o

228 70%CFE MR RS B2 80 mL,
Fi FIRGAE AR, P 150 mL (8 70% L EERE T UE
JB, 3 BRSCAE VR (10 mL/A7y ), g Wk it v o
Ml it i, DAVEE R oA AR AR, R R i A
AAFR, 2 AR 2 o 25 SR LI 2, 8 i) (80 mL)
DEME R R SR B LT 0, KBRS SR
FEAVE e 4, WMOkPE 8 BV (KWL A fcfd: &
229 LZKUFRE  EEE 3 4 HPD-400 KL
WA AR 10 mL, 23 2AE, ¥4 80 mL 24i4% ik
PRIE ) T2 REAT W R, RIFRITFZ544 LA 0.1
g/mL (RFEWE . 0.8 g/mL (25438 IE) L
FEfE BAE, HI 2 BV KBERRZY, HI 8 BV 70% &1k
ATVERL, AR E N 4 BV/h, WSRO, $442.17
T A 0 5 B ) o, SR B OR
S R TR B0 A 79.80%- 79.52%- 79.37%,
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Fig. 2 Curve of alcohol consumption in 70% ethanol elution

SPEIEN 79.56%, RSD 4 1.03%; o B s 4373l
Hy 88.69%. 88.37%. 88.90%, “F-IA{H A 88.65%,
RSD 4 1.26%. #iREWZ T ZHEE .
2210 FRRALAESER: B 1 RAb ST R R
IR 88.65%, TR SN 79.56%,
WG HEAT BRI A, WOR B S AR 2l T AT
552 RSB AR 2l , [RIFEPAT 3 4, 42 2.1
T SR A0 B B ), VAR R B ROR
g5 W W T B o 91.67% . 93.32%
91.44%, ~“FIME A 92.15%, RSD 4 1.03%; i #ifi
WK 84.36%. 83.85%. 84.35%, ~F-IfH N
84.17%, RSD }j 0.35%.
2.3 RN FEIR
231 KSR EI RS RRE T 2 R R
Y. o 1 REAL Y KR 2 IREEAL P A 5 mg, S
BT 2 mL 75 10%/M -1 1) DMEM #5380,
PRSI 0.14 0.2 0.4 mL AN[HZ5, BT 5 mL
BT, I 10%/NE i ) DMEM 5 38 kiRt
B, MeHIEE - e ARG 2R =L, 4R
B 5 4 500 100, 200 pg/mL, 28 0.22 pm
FLUERSIERE, EPf.
232 MTT LG g )z Bk 10k £ K
W, RE R LI Caco-2 418, F 0.25%R A (114
Ak, BL 5 X 10%/mL () 41 B e R+ 96 FLES I,
F4L 100 uL, HHREFRAM 24 h 5, FERFRW
HOPUM 100 pL Hrif 35 723, 543t mlinA 100
ul “2.3.17 WUNPrR 25, &A% 5 MEAL, [
I B Rl OISR BRI R85 9%, 24 h
JEEFFERRERFL N MTT (200 ng/mL) 20 pL, [FIFf
FAFGREERTE 4 h, N0 B, AL
FEF K (DMSO) 150 pL, 7E9R % a4y L4 5 min
Jii» HEEFRACT 492 nm AN 4 {8, B S FLV391HE,
IR, St EE 3K, 4RI 2.
NN =1—A spn/A 2w

F2 AEEERZEEXT Caco-2 MAIEFERISINE (X s, n=23)
Table 2 Effects of solution in different groups on Caco-2
cell proliferation (X £s, n=3)

ikl Auon MTT #i%/%

A 0.905+0.005 —

bkt /L A nlhei] 0.575+0.005"" 36.51
itk /L ekl i 0.523+0.002"" 42.19
FHLg& ) a4l 0.455+0.006" 49.75
51 IRGEAL AR AL 0.416+0.0037 54.05
51 RGP R AR 4L 0.31540.009 65.21
51 RGP R R AL 0.264+0.008 70.84
5 2 REiAL AL 0.255+0.0117 71.84
5 2 AP R AR 4L 0.205+£0.007 77.40
5 2 AL R R AL 0.12540.009 86.17

LA TP<0.01
P <0.01 vs model group

& 2 i LUEH, 5 1 RS il AR
THEERY, A5 2 IRAAL A EI AL T A 1 k4l
o=, HBAE RS EL FIEMEEE, kRS
WEWI (P<0.01), 2JESE. FIREKBCR.
24 IRGBXREESH

N GTMS3.0 Kt RGBS AL E1E, LUK
P LRGP B 2 IREL S T A
B KT Caco-2 IR 4 M s s 4 il 2 R F8 b, 5301
TS IR O RIS . AR AR ORI . 25 K (0
KIRRE, 4i RN 3. 4, HrpDLZEA IR i L
azHEME",

LRI KA 04, v LA AN R4 RE )
FRITT A B TDOS e e RE 1 FH D ik R ORIk 555 2 IR
aifl = > 55 1 IRaiAb =) > M), UF Al
Fs FAITT A B P 2 2508 B
3 itig

ARSI T 0 B IR I 2555 2% L8 B4 T R AR
LERIMARRIFLAR S N 35, e 2 455 -0 T 1 e
Btk fg, 1% FH HPD-400 #8523 25 44k F0) 7
P R v 1 O N M 798 o = 7 792N
FFE pHAE . DEBGAE RIS, XRH HPD-400 2R i
XPIRITT R (1) T 24T AL, A IR S B
28 KA g 4l J5 o 23 2O 29.81% CHAEY it
TR R B0 BT 92.15%, At
W, IXAEE PN SCER P JCRIE . R, R R TR
28 1 IRAAL G SB35 S0 73 BRI %73 1) A
79.56%F1 88.65%. H1 T~ 80% 1 i i 73 FUA A g 18 2]
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Table 3 Purity and inhibitory rate of total flavonoids in crude extract, first, and secondary purification product

A

1 IRGiAL =

55 2 kAL )

FTE 5 U % /% T HU % HHI%/% FE U % T2 /%
1 29.93 49.75 79.39 70.84 91.44 86.17
2 29.64 48.34 78.93 71.32 92.32 87.45
3 30.48 50.56 79.87 69.56 91.78 85.98
4 29.77 47.98 80.23 70.56 91.56 86.74
5 28.24 48.76 80.52 69.98 92.14 87.23
FHME 29.81 49.08 79.79 70.45 91.85 86.71
RSD/% 2.78 2.16 0.80 0.99 0.41 0.74

x4 REBEBXEEHEER

Table 4 Calculation results of grey correlation

415 YT IR RIRSE AR IRIR L £33 I RIRE

Y 0.685 0 0.970 7 0.827 8
1 kgitbr=4  0.843 6 0.991 4 0.917 5
2 Raifhr=y 0907 1 0.993 3 0.950 2

BEATHITT IR 2 o T VEHIALRIAE N — 20 st
WU ESK,  HIHWCGRE S, WMol AT 28 2 kalifl.
SEEGUE WSR2 IRElAL I Sl ik W) 138 i & o BOIRCR
SRER] T 92.15%K1 84.17%, AU E 2> HiiG 3
T W, i SRR A D, AR T
T2 v WA R S R o Ll T HR R BARLIF
ST 0 2 RS R 24 B S A

ARSI R MTT VA0 I 5 5 R 2l A0 ) 44
AMpUMR I PE, Gl B B L IRali )
FES 2 IR AAL =% Caco-2 87 4 M (3041 1
RIREH JoT i 53 K0 45 2 700 B R 1S I, 40 vt i
R, 4 M Wd>, JF ELE SR A R
FEAHSEM AT T, 2 kit = Ziscam T 1 k4t
A= 255, H I U B AR S0 03 HH i aliAb 12
AU SE = 3 90% L b, i K R$E T 253,
N T 27 . Ak, IR DI o B R R AT 43
Mt 255 25 D 38 IO AH DGk WA 92 565K FH % 0 BT s
AR DLERA RIS B, e T AR 4l )9 F
psygl bR R R R (S i NI NN S i
DU IR V6 ) 2 v R o AN T 40 R 3R 3 AR B
P 0T 24 28O R (1) R/ b — 20 E B IR e i 4l A
Wyl F IR 40 B K, IR B SR S T R
AR W2 BRI P, A AR I R B R A

TEAE IR PR 25 P DU B O 1 i S0 6 R Ak A 24
BT o

SE Ik

[1]1 +EZ [S]. —#6. 2010.

[2] Chun M H, Kim E K, Lee J Y, et al. Quality control of
Schizonepeta  tenuifolia  Briq by  solid-phase
microextraction gas chromatography/mass spectrometry
and principal component analysis [J]. Microchem J, 2010,
95(1): 25-31.

(31 F& &, B W ORALA IR B A4 I b 8 B
[J]. HEZ5E, 2011, 20(3): 30-31.

[4] A B, T W wE, SRR RERGE RS 2
I ASN TR A SR (1], 2 EERE 2y, 2013,
24(1): 19-21.

[51 #A UR. TRIOTREA RO A A O S S E TR AR HER 5T
[D]. dext: dbsth By kg, 2005.

(61 K& i, B W ORALA 20 B Al AR I b 8 B
(7. HE 2k, 2011, 20(3): 30-31.

(71 BRKRK, BIKEE, £ O, 55 B QMBS o B
afifh 290 [J]. "hiZ, 2014, 36(6): 1306-1309.

(8] #VEYL, E b, EaKEE, S LA R B R K
aifh T2 [J]. T EZ KA, 2014, 16(6):
70-72.

(91 2% # £ b, %A, S5 AT GSE-1 41fAH s
PEVPAN A 2 O 3E 1 2R S AL A I AL T 25T ().
HH 2, 2014, 36(1): 56-61.

[10] Frrgid, 77obE, TR, 55 BRGLLL Ao i
L HGUEEACGTE YRR MR RITTT (1] T M P BE 2y Ry
23], 2012, 29(6): 702-706.

[11] ek, WER, & @, 5% JURERIEES S it
RAE VLR B CTEE AT (9] o SE 5 ) 27 2% K,
2013, 19(4): 338-342.





