FARF=HITFSE 5 FF % Nat Prod Res Dev 2024 ,36:293-302

B4 UPLC 55 EE S5 A& WA MG63 H
R B B R MR R IR KR R R
AW, KB, KRR

R R 2GR AP G TE T h 2 bR R SR &, I 201203

A TEAME AR SR I R UPLC $8 20 B3, T IIF 58 B AN IR 5 O F PR 40 MG63 Hh sl P %
PR (ALP) {G PEZ A IEHOC R o SR UPLC SE LB WA i FIZ Gl B R S &1 O i 4. UPLC-Q-TOF MS 14
Mo HEAT M0 5 A I s MG63 2R ALP 35 A B AR AN U X MG63 240 i B 73 A RS2 5 R K €856
W B2 7 A OUAE S A S A LA B B 5/ 3 [0 50 23 Ak 70 A B B R 2 el A1 22 i 1) UPLC 45 AIE 45 200 55 FLAE ALP
EPEZ RIS ROC R . TERRE R 12 DA BE 1 4.5 .12 5085 ALP 35 1 5L TEARSC , Xk R i 49 BT U o
HERR-4-0-B-D-ML MG AR LR T- R0 Rl ECH , TR ABIEFE B TN G2 A6 1 ) B Ak B A0
SRR B WAL s UPLC SR A0 s B MR BRI 1 5 TS ROC & s N AR 2 MG63

hESZES R284. 1 XEFRIRAG A X E4HS:1001-6880(2024)2-0293-10
DOI:10. 16333/5.1001-6880. 2024.2. 012

Study on the spectrum-effect relationship between UPLC fingerprint
and alkaline phosphatase activity in osteosarcoma
MG63 cell of Drynariae Rhizoma
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Shanghai University of Traditional Chinese Medicine ,Shanghai 201203, China

Abstract: To establish a UPLC fingerprint of the extract of Drynariae Rhizoma before and after processing,and to study the
spectrum-effect relationship between the extract of Drynariae Rhizoma and alkaline phosphatase ( ALP) activity in osteosarco-
ma MG63 cell line. Using UPLC method to establish the fingerprint of raw materials and processing slices of Drynariae Rhizo-
ma and identified their chemical components by UPLC-Q-TOF MS;The ALP activity was measured to determine the effect of
Drynariae Rhizoma extract on osteosarcoma MG63 cell line ; Grey correlation analysis, bivariate correlation analysis, and partial
least square regression analysis were used to analyze the spectrum-effect relationship between the UPLC characteristic finger-
print peaks and ALP activity of the raw and processed products of Drynariae Rhizoma. Among the 12 characteristic fingerprint
peaks calibrated , it was determined that peaks 4,5 and 12 were positively correlated with ALP activity,and the corresponding
substances were caffeic acid 4-0-B8-D-glucopyranoside , catechin 7-glucoside and naringin. It provides a reference for in-depth
research on the active material basis of Drynariae Rhizoma in promoting osteogenic differentiation effect.

Key words ; Drynariae Rhizoma; UPLC fingerprint; alkaline phosphatase activity ; spectrum-effect relationship ; osteosarcoma
MG63 cell line
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A IR AR BE 1T (BT WA LA R Y
RO W 9 I AR DL G o B PR 1 ( alkaline
phosphatase , ALP ) J2 i B 41 Jifd 73 1k L2 0 A 2 40
L ALP f 3% PR 7K P A8 Ak R L) Wy B 48 A i) S
fbfie f1o RIEAR S8 13 UPLC 4880 3% 5 A s
R MG6O3 2t (1) ALP G PEIERROC R AT 007, 1R
TR REAME T B 40 M 0 32 507 o

2 RSO DI ARE A A2 1o 8 B RS
SHAGHAE IR &, {98 SRS Ak i o R 3
HH AN (R 2455, ] B o) ] i o Pl i R A1 0 5 2481
AHESEZR B AFNE 1) 24 25000 Jo ity , DA Tk v 245 3
A BRI A RATEM

ARG ST B AN A i R UPLC 6 8083
J£H] UPLC-Q-TOF MS Hz A HAb 27 i 5347 %]
SR FH VR 8 DI B BUAE 8 A DG 43 B i i e /) — 3fe
AL B R D T SRS AT ALP 3 M B 153506 R
Sy B8 Y T ) 245 2050 40 ol R R o A T B 1 —
S ZARKE
1 M#R5FEZ*
1.1 (X548
1.1.1 »E

Waters 8 /5 S0 AH (35 ( 56 [E Waters A H] )
ACQUITY UPLC HSS T3 H:(2.1 mm x 100 mm,1.8
pm ) 5 Q-TOF & BT Ik FHAX (&2 A8 W AR £538%-G650 F
G1) DU -6 7 I (R BT RS AN o
112 3X50 5 A4t

MR (HE5 . 10236472, 4l . KT 98% , i
HRAEARAL A A YR A BR A F] ) s DMEM 15 5% 58 (it
5:11995081 , Gibeo ) ; Bl i W2 il ( ALP/ AKP ) il 3
&R ) (it A0529-2-2, g mt LA ) T 72
5% ) ; PierceTM BCA & [ & & il F & (5.
23227 ,Thermo Fisher Scientific, USA) ; f& 3% 2 F iz |
H R (Fisher A F)) 3 /AT 4 75% £ 15 (1E 25 48 A ik
AT PRA D) o S5 BT B A 25 14 1 B 2= M
s, b T R 2GR AL PO SRR WTSE
K TE K B RHEYINI R Drynaria fortunei (Kunze)
J. Sm BT EEARZE AR A 4 5 Oy 20201001 -7, fRAFTE
g R 2 R A v 2GS i RN 2R 7 AR R
TEWR 1, Hh 5 1 ~3(DRT 1 ~3) 3 i 2B i 1
~ 3 FE IR AR N R LN E 245 8L ) (2020 4 R — )
Tk A il .

®1 BRIAMTHER

Table 1~ Origin information of Drynariae Rhizoma

i 7
No. Producing area
S 1(DRS 1) WdeE X
A 2(DRS 2) EHRAE =M
A 3(DRS 3) JUARBE R
i 4(DRS 4) 3
A 5(DRS 5) iy i
2 1(DRT 1) WAL B X
2k 2(DRT 2) TR =M
il 3(DRT 3) JARB R
2 4(DRT 4) LA A % E
Z i S(DRT 5) THEP I

1.2 7mi&
1.2.1 B seimik vy #) &

IRE R R 0.25 ¢, WG PR, B B IEHE I
ORI 75% £1% 20 mL, FRE 8,45 CHA
FEHL 30 min( TR 180 W, 41K 40 kHz) , il¥% , FRFR
EH T, 75% LA R R A R, A, IR
IRSEDEHL, BN
1.2.2 &#adr &t

% ACQUITY UPLC HSS T3(2.1 mm x 100
mm, 1.8 wm) @ %FE, FEECA) F10. 1% 1) H R 7K
(B) MU shAH, 76 25 CHIR AT 708, ik 0.3
mL/min, #FFEE 5 pl,

Vet BRI .0 ~8 min,96% —92% B;8 ~ 11 min,
92% —84% B;11 ~ 16 min,84% —82% B;16 ~ 19
min,82% —70% B ;19 ~22 min,70% —65% B;22 ~
27 min,65% —55% B ;27 ~35 min,55% —45% B;
35 ~38 min,45% —5% B, 0 ~6.5 min BRI % K
3514 283 nm ;6.5 ~ 13 min AIREINE 7 260 nm;
13 ~ 18 min AT R 283 nm ;18 ~23 min A
M A 260 nm ;23 ~ 38 min {4 K 3% Kk 283
nm,

1.2.3 RS H 54

i 25 A4 B i Y (m/z) 1100 ~ 1700 ; #
AR 250 C B : 11 L/ min; B HL % 500
VAR 45 psis BATFIIE 3.5 ~4.0 KV,
METRIE 350 C; THRAF I .S L/ ming T4 28R
J:300 °C ; fiffiE g & .20 ~50 V,
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1.2.4  BHAMLEMY ALP E ey 2

W 10 SRS 75% Z EEEEIYT , 4357 F DMSO
LB A% 100 mg A= 24/ mL {9 EE,0. 22 pum fLFL U8 5
g, 5 MG63 4l ALP G M EM A 5T

W MG63 AL 2 x 107 A~/ LAY 25 B 47 40 422
Tl T 6 fLAR T, BALAIARR R 2 mL, R A0 R0 BE J
U2 5 EE N 0.01 mg A= 24/ mL, 4524 48 h J5 4%
ALP 5550 & e B ALP 35
1.3 HEHH

NS g &/ IO S QY TR G A i e
S fre /> — 3 81 )4 43 #7 > H SPSSPRO ,SPSS21. 0,
SIMCA-14. 1 Bk 4b 3, 41 e ALP %% F GraphPad
Prism 9. 0. 0 #K{AE K 2017 o
2 ERS55H
2.1 BRIMELEIEHEL
2.1.1 HEEERE

R — 13 By WA ML VS M A 1. 2. 27 T A
TSI RE 6 YR, B WE AN FL AT W AR X B st
[ A X AR AR 22 (RSD < 0. 37% ) , AH XS i T £ RSD
< 1. 11% , RWULLHE 5 BB -
2.1.2 THEMHTEK

PRI 6 17 [F]— L5 A9 B b, il £ 6 1T H

bt , WU A3 M, 105048 A WA AF G £ B I ] S AH
XU TR AR RSD . 55 W , Ay AR X £ B4 B
[B] RSD <0.05% , #HXF W T L RSD < 1. 67% , & H]
Wk EE R,
2.1.3 FEMHERE

] — Oy A S AR 3 #E 0.2 4 .8 .12 .24 48 h
FEOL2.27 WUT A4 S5 A AT, 15545 S A I
AT LR B B[] K AH X D TR B, 45 SRR W, AR X ) B
ff 1] RSD <0.34% ,AHXFE AL RSD < 1.91% , 3R]
B A IRTE 48 h NERE PRI
2.2 B UPLC fa4r B A9 2 L R AR BV E 0

FEL 2,17 TR Iy ik il & 5 HE B wEkh AR SR S
it AN 2 A TS, PR L 2,27 T 8
TSR A HE AN S 0 SR a3 B B i Bl = A
(gl (o 3% 45 2 K% AR LR IE A &R 4E (2012, 1
W) ), &2 A IE IS, R H b 8500k 2B i iR AR A
an FVE R AN 2 S ) UPLC & hnds a0 &% . 458
AN,S HUERRANE SR S HEE EEANE S 12 A3
AUE(ULE 1) o 5 HEBRRANE SR S B R AR 2 i
RO AL BE Y K F 0.9, R E R ANME i
G ABLEE R, XA AN I (L3R 2) .

B 1 BEMERNRHBBMIELEEL

Fig. 1 Superimposed fingerprint of raw and processed Drynariae Rhizoma

R2 SHEBAMERMNS HT RIS EIEEUE

Table 2 Fingerprint similarity of five batches of raw and five batches of processed Drynariae Rhizoma

Xf HEHR S
% . . . . . P 3
DRS 1 DRS 2 DRS 3 DRS 4 DRS 5 DRT 1 DRT 2 DRT 3 DRT 4 DRT 5
No. Reference
fingerprint
DRS 1 1 0.999 0.871 0.999 0.959 0.976 0.982 0.98 0.982 0.979 0.989
DRS 2 0.999 1 0.873 0.999 0.96 0.976 0.984 0.982 0.984 0.981 0.99
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2:5% 2 ( Continued Tab. 2)

PONE RS
Gy DRS 1 DRS 2 DRS 3 DRS 4 DRS 5 DRT 1 DRT 2 DRT 3 DRT 4 DRT 5 Hli
No. Reference
fingerprint
DRS 3 0.871 0.873 1 0. 869 0. 896 0.925 0.922 0.923 0.922 0.931 0.918
DRS 4 0.999 0.999 0. 869 1 0.961 0.975 0.982 0.98 0.982 0.98 0.989
DRS 5 0.959 0.96 0. 896 0.961 1 0.96 0.969 0.968 0.969 0.972 0.976
DRT 1 0.976 0.976 0.925 0.975 0.96 1 0.995 0.998 0.995 0.994 0.995
DRT 2 0.982 0.984 0.922 0.982 0.969 0.995 1 0.998 1 0.998 0.998
DRT 3 0.98 0.982 0.923 0.98 0.968 0.998 0.998 1 0.998 0.997 0.998
DRT 4 0.982 0.984 0.922 0.982 0.969 0.995 1 0.998 1 0.998 0.998
DRT 5 0.979 0.981 0.931 0.98 0.972 0.994 0.998 0.997 0.998 1 0.997
X} BEHE 8
Wl 0.989 0.99 0.918 0.989 0.976 0.995 0.998 0.998 0.998 0.997 1
Reference
fingerprint
2.3 UPLC-Q-TOF MS L3I FfE4MP B FER 5 Y TE BTN SRS 1 HA U, AR DA S

e TR E S AP I 4% 1. 2. 47 R BT 5340 27 ML S W B REAMEL R TS Y SRS TR
WK A UPLC-Q-TOF MS R AT /47, il ULIET 2, Bl S ml 45 R W3 3
MSDIL %4/ % | PubChem 456 128 1 A 5¢ SCHK L X

3
A 28

—— 77— 1T T T—T— T T T T T T T T T
456 7 8 9 1011 12 1314 1516 17 18 1920 21 22 2324 252627 28 2930 31 32 33 34 3536 3738 39 4041 42 43 44
B8] Time (min)

¥
w

1 23 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 4344

B4/8) Time (min)

2 B4 UPLC-Q-TOF MS BB FiE
Fig. 2 UPLC-Q-TOF MS total ion chromatogram of Drynariae Rhizoma
VE A CEFEAME B S BEANZ i o Note: A :Raw Drynariae Rhizoma;B: Processed Drynariae Rhizoma.



Vol. 36 PRI SE B TR Ah UPLC S840 S 5 N AR 4R i MG63 it i i 7 4 1 52800 R 9T 297
xR3 E ZEBIMERSHRIEHIEREESR
Table 3 Mass spectrum data and identification results of chemical components of raw and processed Drynariae Rhizoma
m/z [M-H]~ ..
it .. BT
e A~ ; N 3
i tp (min) Molecular ﬂ:‘ H %d SR S it 22 F;ror Fragment
No. formula Compoun Measured Theoretical (x107) ion
value value
335.132 6,
] 243.061 0
Cy Hyy N, O6S alti * - N
1 3.224 21 Hay Ny Og Raltitrexed 457.117 1 457.118 7 3.5 117.018 8.
147.029 2
429.122 8,
A 333.128 8
. . S-Hf T -L-[A] 7Y 2 B & 2 S-Adenosyl-L- N
2 3.475  CyHyNg0sS hﬂ?‘ﬁ T 24 i S AR S-Adenosy 383.1177  383.117 3 1.0 295.102 1,
omocysteine 200. 055 7.
156.066 0
295.101 6,
3 3.663 C,Hy Oy a-1,2-H & % 2-a-Mannobiose * 341.107 2 341.107 6 -1.2 265.091 2,
161.044 5
LA 3 3-0-(1,6-Z 2K O 4i-1- 383.117 3,
i) 295.101 7
Cy, H,, 0y . . . ?
4 4.353 282D ctechin 3-0-(1, 6-dihydroxy-2-cyclohex- 420 1191 4291191 0.02 186.076 3 ,
ene-1-carboxylate ) * 134.987 4
279.107 3,
162.838 4
Ci3H;60 ic aci - * N
5 7.429 13H6Og Benzoic acid +10,0-Hex 299.077 6 299.077 2 1.3 137.024 0.
116.927 9
279.107 3,
6 7.806 Ci3Hi09 Benzoic acid + 20,0-Hex * 315.070 0  315.070 0 0.03 216.980 4,
162.838 6,
153.018 8
449.127 6,
279.107 3
C.-H., O - [10] % N
7 8.057 17024 Oy Secoxyloganin 403.971 7 403.971 6 0.2 167.034 3
123.044 8
275.303 4,
203.013 2
C15Hy, 0 ic acid B* *
8 8.998 15 124 Og Phyllaemblic acid B 347.916 6 347.915 8 2.3 161.044 9 .
116.927 9
Fiin
9 9.688 C;HgO, SRR . NS 153.019 3 153.019 3 0.2 109.029 2
Protocatechuic acid
E)-3-[4-2 i 4 -3-(3-F 3L T7-2-
: ey, 20018,
10 11.194 G, Hy 04 335.135'1 335.1350 0.3 137.023 9,
(E) -3-[ 4-Benzoyl oxy-3-(3-methylbut - 116.092 8
2-enyl ) phenyl] prop-2 -enoic acid * ’
r 167.034 2
CiHys0 lic aci idel12] .
11 11.822 14 H18Og Vanillic acid glucoside 329.086 3 329.087 8 4.3 162.838 7
351.081 7,
12 12.198 CyHyy Oy Aspalathin * 451.1215 451.124 5 6.6 313.091 3,
121.039 6
13 12.700 C,HgO;4 X2 IR H R p-Hydroxybenzoic acid 13] 137.023 9 137.024 4 3.6
(2R,3R.,4S,5R,6R)3-[ (2R, 3R, 4,
. 55, 6R )-3, 5-Dihydroxy-4-methoxy-6-
14 14. 145 3,40, ) Hyaroxy = -methoxy 323.1332  323.1329 0.9 162.838 3

methyloxan-2-yl | oxy-6-methyloxane-2 , 4,
5-triol *
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%23 3 ( Continued Tab. 3)
m/z [M-H]"
i e . WRET
e 7 & prom ) : Forr =
w5 tg (min) Molecular et SEE B E i 22 Ei:or Fragment
No. formula Compound Measured Theoretical (x107) ion
value value
- R 163.039 0
4-0-B-D-ILN WL S ik 4-0-8-D- .
15 14.647 €15 Hig Oy -D-NE I 5 B [f‘ﬁs] B 325.0014  325.0917 0.9 151.039 7,
glucopyranosylcoumaric acid'™** 119.049 8
W72 4 -O-B-D-HL W 4 26 683.179 1,
16 15.212 CisH 304 Caffeic acid4-0-B-D-glucopyrano-  341.087 1 341.087 8 2.1 179.034 4 |
sidel11-14.15) 135.044 8
3,5-Dimethoxy4-[ (25,3R 4R, 5R,65)- ggz' }gg ;
17 16.718 Ci5Hy0 09 3,4, 5-trihydroxy-6-methyloxan-2-yl ] oxy- ~ 343.101 8 343.103 4 5.1 181. 049 9 X
benzoic acid * 134.988 0
289.071 1,
18 17.220 Cy Hyy Oy JLZE & 7-FBEAF Catechin-7-glucoside * 451.124 6 451.124 6 0.06 178.977 2,
134.987 4
T T, 711.209 8
. W 2R iRk 4 -0-B-D-NiLh eg N
19 18.286 Ci6Hy 09 IE‘T@H?@& ~'d50 ”:Dmiﬁjbﬂ*ﬁ;ﬁ: ol 15 355.101 7 355.103 4 4.8 193.049 9,
erulic acid-4-0-B-D-glucopyranoside 134.036 8
4- AR 4-Hyd henyl ic
20 19.355 CoHg 0, %%Zﬁﬁmm YEIOXYPRENVIPYIUVIC 199 0344 179.035 3.9 135.045 0
aci
341.087 1
. A BTELIR4-0- %) 7 ’
21 19.480 CisHy 0y Tl‘j@é@( ﬁ%*ﬁﬁ:@ﬁ . 371.096 7 371.098 4 4.6 292.082 1,
Dihydroferulic acid4-0-glucuronide
177.019 1
E) -P-iNsF R -B-D-M W 8 2 55 4 (1) - .
2 19.08  CpHy0, EPBHESDMBEGEED e 50 g 14 4.4 220009,
p-Pinoicacid -B-D-glucopyranoside' 178.920 3
5,7-ZF A5 E-7-0- 5 F M 5,7-Di- 531.134 6
2 20.421 C, HyO ’ T oten 485.12 485.130 1 3.7 :
3 0 HeTn hydroxychromone-7-0-rutinoside! ' +1¢] 85.1283  485.130 3 177.019 2
447.089 5 |
24 22.555 Cy;H3044 Kaempferol-3-0-B-sophoroside * 609.142 8 609. 146 1 5.4 163.039 6,
193.049 9
25 23.120 CyH3 045 Mulberroside E * 551.1743  551.176 2 3.4 193.049 9
. % 85 % 7-0-B-D-Hi A Eriodic-
26 24.312 CyHpo, — LRERRTOL ffé%*’?ﬁ MO 449.106 6 449.108 9 5.1 287.055 2
tyol-7-0-B-D-glucoside" -
LLZE1-3-0-B-D-NL I - (154 ) -a- 118 7.307 0
. L-ig il B 2= Wi K ferol-3-0-8-D- . A
27 24.375 €y Hy 05 M L A Kaemplerol 3-0-6-D- o0 406 503,151 2 4.4 512.101 6.,
glucopyranose-(1 — 4) -a-L-thamnopyr- 449,108 3
anoside! 8] ’
R s 119 1.335 4,
28 25.379 CyHypOis rIb3E R #FF Neoeriocitrin' 116 595.1646  595.166 8 37 459.112 0
% 7-0-B-D-T A BEAF Naringenin-7-
29 26,85  CyMy0,,  ERTOLDMHGH NaringeninT- 40y 40 33 114 4.4 271.060 9
0-B-D-glucoside*
30 27.452 CyyH3, 044 il 2 4 Naringint!!+1¢] 579.169 6 579.171 9 4.0 “257]9'3215 11 )
5-Hydroxy-2-(4-hydroxyphenyl ) -7-(3 ,4,
5-trihydroxy-6-methyloxan-2-yl ) oxy-3-(3, 427.196 6
H ’ R
31 28.582 Cagtlas Os 4, 5-trihydroxyoxan-2-yl ) oxychromen-4- 363.1376  563.140 6 5.3 353.102 1
one *
e e 1155.313 8.
32 29.084 Cy;Hyg Oy JEAETT % Bl Proanthocyadin B1 577.153 1 577.156 3 5.5 425180 2
b = . [19] = 425.180 1,
33 29.523 CyrHzp 0y JEAEF 2 B2 Proanthocyadin B2 577.153 4 577.156 3 5.0

287.056 0
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2:5% 3 ( Continued Tab. 3)

m/z [M-H]"

ATt . AT
i . 4 S s - Y Err ]
%5 tg (min) Molecular (aexy) SEE BLEAYIE] i 22 iwr Fragment
No. formula Compound Measured Theoretical (x107) jon
value value
34 29.649 CysHy, 06 L) Eriodictyol 7 287.056 1 287.056 1 0.07 287.056 1
35 30. 151 Cy Hy 04, Luteolin-7-0-glucoside 2"’ 447.090 9 447.093 3 5.4 285.169 2
3, 4-dimethoxy-myricetin-3-0-dideoxyhex- 431.226 2
36 31.909 CyyH3y O ’ ’ 637.1739  637.177 4 5.5 :
276 osyl(1-2) -dideoxyhexoside * 171.102 2
37 32.725 Cy Hyy Oy Afzelin * 431.096 1  431.098 4 5.3 284.031 3
38 33.290 CisHy, Os Hli iz 2 Naringenin!!!+1¢] 271.0612  271.061 2 0.04 271.061 2
39 34.545 CyH3, 045 Pectolinarin * 621.178 8  621.182 5 6.0 267.159 8
40 39.817 CyH5eO B-7 1§ B-sitosterol (1117 413.2157  413.2159 0.5 413.215 7

T " fed¥yiEid MSDIL 5 PubChem 04 FE%EE
Note: * The compound was identified by MSDIL or PubChem database.

2.4 BFRMREUIELEILS ALP FEZ B
KR
2.4.1  FHANMERUY AT MGO3 ALP #6970
B E B IR it ( ALP ) J2 BB 20 B o0 Ak i i b i
Yy, 385 ALP B TEPE K22 A AT LT T 1k 4 1Y)
SAACRE 1o BB RRANMY S BERE IR L) 0. 01 mg A
24/ mL (R BEAE T MG63 41 ffd, I 10 nmol/L
WE i (estradiol , K, ) 15 Ay BHPE X B, DA (AT AT 42

BEY MGO3 2 L AE k25 11 4 B 4H ( control, Con ) , il
EYHALAYT ALP 35 M KT (F B U 20K, DR e
HTE 37 CHEFAEA 15 min 7242 1 mg Bk 14>
4 IRHLAT , ALP 35 M 1Y B2 10 R - 4 IR B3/ gprot )
SER R W F — bk b 2 1 2 I R Ok
MG63 AR ALP 5 14 () 48 4357 B X 107 1 2 o s
LA R EEES (WE3),

3 Bt MG63 AR ALP FE IR (x £ 5,0 =3)
Fig. 3  Effect of Drynariae Rhizoma on ALP activity in MG63 (:ell(; +s,n=3)
S HARAME, " P < 0.05," P < 0.01,"**P < 0.001, Note:;Compared with Con, *P < 0.05,**P < 0.01,"**P < 0.001.

2.4.2 F#AN UPLC #5450 B3k 2 Aid 5 ALP & H
89 48 K AT
2.4.2.1 RGBT

HR 8 37 A8 OIS , BB b I T S 4
SrEE AR E ) 12 A HF IR A T A S ALP

TEVESEATADGE 3T . SRHT SPSSPRO FE£R 4K {4, Xt
10 HLE PN A R 12 AR SR I TS ALP 7
PESEAT IR (IR b, 45 R s, 1.2.6.8.11 5
g Fry B DA THT R 55 ALLP 3 P B4 K €21 56 6 R BB AF
0.8 ~0.9 Z i), F/nA HIXF & 5, H A i
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P AL S ALP 35 P 0 G R B KT 0.9, & B
SR (W 4)
2.4.2.2 XU EAFNESHT

R4 BEMP2ANHFIES MC3 41 ALP FHHRKBXKRYRNEERX R

Table 4  Grey correlation coefficient and bivariate correlation coefficient between 12 common

K SPSS 21. 0 &R 4 547 WS 1 AH S 437 o
SEHLE R W4 165 516 12 5 ALP 15 M 1 WA
A RECR IEASG, HI KT 0.3( L% 4).

peaks of Drynariae Rhizoma and ALP activity in MG63 cell

55 ALP 35 B (0. X R ALP TSV R R
No. Grey correlation coefficient Bivariate correlation
of ALP activity coefficient of ALP activity
1 0.823 0.264
2 0.855 0.121
3 0.915 0.069
4 0.934 0.402
5 0.962 0.448
6 0.801 0.275
7 0.911 0.024
8 0.858 -0.305
9 0.945 0.119
10 0.915 0.179
11 0.869 0.254
12 0.931 0.460

2.4.2.3 A/ 3 HIEH 5By

FIHT SIMCA-14. 1 B4, R A 5 /s — 3 [al 19
SR TS O DG A AR B 12 A
5 ALP 3G FR ALl R E0f VIP (E (WL 5)
VIP {8, Tk 38, VIP i > 1 i, 3722 & 7E i

x5 BEMFRI12/)EFIES MG63 4T ALP iEMEAIRAEL BT RS

Table 5 Standardized regression coefficients between 12 common peaks of Drynariae Rhizoma and ALP activity in MG63 cell

By B T P 1 g 2 W 4 Ik
50 10 550 12 5 [ 04 56 KO0 IE (L, B0 15
ALP JGPEIEARDC, Horbr 0 4 (06 5 04 12 9 VIP {H K
T 1, RXT ALP J& 0% B A # 2 oimk, /& ALP i
) AR g, 5 R A R BT A R — 2

B No. ' ALP ﬁﬁﬂq,@ﬁ N ALP ?.ﬁ"rtk VIP {
Regression coefficient of ALP activity ALP activity VIP value
1 0.021 1.275
2 0.240 0.711
3 -0.091 0.997
4 0.135 1.501
5 0.286 1.332
6 -0.239 0.801
7 0. 151 0.417
8 -0.351 1.024
9 -0.059 0.379
10 0.225 0.652
11 -0.057 1.042
12 0.376 1.460
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ZRAA AT HT IR A8 OCHREE OBUAR 18AH G R B R e/
T R ELA VIP fH, AT 4 16 5 Je g 12 5
ALP 35 M HA 55 i QR , H2 IEAH ¢, XF ALP
PR TR S, 52 ALP TR PR A8 5,
JOT TS 53 235 SR 2 U 4 SR iR 4- O-B-D- ML g 48] 26
WEH 06 5 LA ER TR 5 06 12 Sl i

TEIX =B a3 T, AR R AT ) SIE 316 R
10 pmol/L #l1 f¢ #4E H1 T MG63 4Hfitg, 7 10 nmol/
L i — i (estradiol , E, ) /5y BHH X iR, I & ALP %
P, 45 R R WA R 1 A] 835 4 F MG63 41 il b ALP
TEPECULIE 4) | B00E T AH Mo B 0 HERf M

B4 ABIEXS MC63 4RBR ALP EIERIBN (x +5,n =3)
Fig. 4 Effect of naringin on the ALP activity
in MG63 cell line(;is,n =3)
- HEAX AL, " P < 0.05," " P < 0.01,
Note : Compared with Con, * P < 0.05," " P < 0.01.

3 Wiess
ABIFERI UPLC H45 £ 2 KRR 57 T
W A RIS O350 R T VK T A
SRIZAT 12 43647 i, ELAIE K T 0.9, %]
SH AR, DA ALP R AL
WA IR BT 0, S I R 2 A AR — o 3 it
ALP 93K 25 T LA AP 40 6 43 1L
Jro CUATBEFEF N, AT AR 0T G A 4 B S
6. AT BN B B A T MG63
A SEATIERS ALP RO . 452, —
HEVCHO BTN 0 I, T % R MG63 4L
WS ALP ERFC RN MG63 BT 4 LAY T
FERRSS 46 ALP S 53580 b 52 R A WA T
ARG . Ay AT TN AL
IEWE 5 AL SEHERISCR R, A SR o RN A
XCIBEE 3P KU R e 43 07 /I — e

T =R AR 4 6 5 50 12 5 ALP 35k
HATBGS QIR B, IR OE, X ALP 3% P4 (4 5T ik
JEf R, SR ALP 35 R (4 20
UPLC-Q-TOF/MS #{ A HA sk £ P | R ¥
14 R i AR B B T RS R B i 23 R SRR A, ]
DASE 4 T 5 PR 38 A0 58 00k B B AN AL A 4
SE . ASHEGE R UPLC-Q-TOF/MS 7 71 8§ 745
AN S A FEAN R 40 Sy BERS ALP 3%
PEEAT BB TR Y 0 o 0 4 kR 4-0-8-D-NiL iR
G 06 S JLZRR T BE 5 8 12 Al BCH T XS
B RIS R T TRk A B R — R i A
B, RGBT A I, Al B n] F YR Y7 ek
W; Z2 B0 , s Bgiin B A AL DU B
O RGBT DR S R I, i e 2
FNEGRA v T BLRG VALY it R 4-0-B-D-
NER g o 260 W ML 3R 7 - 1) 25 B9 1 i
AR WARIE , (EAFE— 2P IT BT SE . AWETEE RS
HFEANTURE G LRI R B —E S
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