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ABSTRACT . AIM To optimize the extraction and purification process for total flavonoids from Trollius chinensis
Bge., and to evaluate their anti-photoaging effect. METHODS  With ethanol concentration, solid-liquid ratio,
extraction time and extraction temperature as influencing factors, total flavonoids yield as an evaluation index, the
extraction process was optimized by Box-Behnken response surface method on the basis of single factor test. With
sample loading concentration, height-to-diameter ratio, sample loading volumetric flow rate, eluent ( ethanol)
concentration, elution volumetric flow rate and elution volume as influencing factors, total flavonoids purity as an

evaluation index, the purification process was optimized by single factor test. Subsequently, the scavenging rates of
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DPPH - , ABTS® -, OH - , 0,
ultraviolet radiation B (UVB) -induced human dermal fibroblasts ( HDF) photoaging model was established, the
cell survival rate, ROS, MDA, IL-6, MMP-1, COL-1 levels and SOD activity were detected. RESULTS The

optimal extraction process was determined to be 70% for ethanol concentration, 1 : 9 for solid-liquid ratio, 110 min

+ free radicals and inhibitory rate of elastase were determined, after which the

for extraction time, and 75 °C for exiraction temperature, the total flavonoids yield was 12.47%. The optimal
purification process was determined to be 0. 3 mg/ml. for sample loading concentration, 1 : 9 for height-to-diameter
ratio, 1.5 BV/h for sample loading volumetric flow rate, 30% for eluent concentration, 3 BV/h for elution
volumetric flow rate, and 4 BV for elution volume, total flavonoids purity was 89.33%. The IC,, values of total
flavonoids on 4 free radicals were 13. 52 wg/mL, 5. 608 pg/mL, 5. 103 mg/mL, 28. 11 mg/mL, respectively, and
the scavenging rates demonstrated a dose-dependent manner. The inhibitory rate of elastase demonstrated a dose-
dependent manner, which reached 49. 78% when the total flavonoids concentration was 2 mg/mL. Compared with
the model group, the 25, 50, 100 pwg/mL total flavonoids groups displayed increased cell survival rate and SOD
activity (P<0.01), decreased MMP-1 level (P<0.01) and inhibited ROS production; the 50, 100 pg/mL total
flavonoids groups displayed decreased MDA, IL-6 levels (P<0.05, P<0.01) and increased COL-1 level (P<
0.05, P<0.01). CONCLUSION This stable and reliable method can be used for the extraction and purification
of total flavonoids from 7. chinensis with strong anti-photoaging effect.

KEY WORDS: Trollius chinensis Bge.; total flavonoids; extraction and purification process; anti-photoaging
effect; ultraviolet radiation B (UVB) ; human dermal fibroblasts ( HDF) ; Box-Behnken response surface method ;

single factor test
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WHRELZGHE 20.0 ¢, BETBRUKEM S, A 120
mL 70% & B, IR L H 30 min, FRE BT AL,
A EE R, 70% SEEANERUR R, R, o
UE, BOEW, RS

2.2 ARSRERAE  KEPREOS T XS 10,0
mg, BT 10 mL &I, A —& &= W,
KIEER, S E=RRE, PEEREZE, HidE
RIRA), WHBE S mL, BT 25 mL &I,
KERZBZE, HA, B (51 mL 0.2 mg %
BT

2.3 BREWAETMNE LIS T ORXEEE, KA
NaNO,-Al (NO,),-NaOH & i f& 22 43 5iKs %%
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mL, BT 25 mL &ffF, MA 1 mL 5% .65 f2 44
VW, IR, #E 6 min, fIIA 1 mL 10% B2 50 1%
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SRR 1.0 mL, 4% “2.37 TR 5Bl E WOGHE 6
W, WIF5I RSD 7 0.24% , FEW{L 2K 25 BF BLAT
2.4.2 HEEMERE KA EE <2017 T X
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PRV 0.5 mL, & “2.37 Wi Ny kAR 2 h E
1RO, 6 Wk, MIFFH RSD 4 1.87% , KM
VSURAE 12 h WEETE R T,

2.4.4  IEERIBCRIAE RS E IR 2.1 IR
XTREAIA I 0.5 mL, 3L 6y, Ki%mA 0.5 mL
0.500 0 mg/mL X HE LA, #2 “2.3” T ik
MEMWOEREE , THRRCR, 2558, SR ke
[l %k 98. 18% , RSD 4 0. 99% .
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RN (D) MmN E, BEEGE (V) A
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Tab. 1 Factors and levels for Box-Behnken response
surface method

K A BB EU% B R € $REUEHR]/h D HEEUGEEE/C

-1 50 1:8 1 60
0 60 1:10 2 70
1 70 1:12 3 80
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B4 Hr, 507 F2 R V=12.01+0.794-0.37B +
0.21C+0.31D~-0.0634AB+0.33AC-1.0x 102 AD -
0.078BC - 0. 19BD — 1.35CD - 0. 704> - 0. 42B* -
0.61C*-1.44D", J7 224 Hr W3 3, UL, #
B P<0.01, HAREREWE;, HXRER K
0.931 4, FUATME 5 52505 Z [ £7 75 35 40 ¢
P, AR K P>0.05, KHLKIRE
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E1 JBERMIEEMSENZM (n=3)

Fig.1 Effects of various factors on total flavonoids yield (n=3)

% 2 Box-Behnken IR HEEIZIT 54 R

Tab.2  Design and results for Box-Behnken response
surface method
e A B C D Y BEEISE%
1 1 -1 0 0 12.24
2 0 1 -1 0 10. 94
3 0 0 -1 1 11.32
4 0 -1 1 0 11.32
5 -1 0 0 1 9.15
6 0 1 0 1 9.99
7 -1 0 1 0 9.42
8 -1 0 -1 0 9.82
9 -1 -1 0 0 10. 87
10 1 0 0 1 10. 76
11 0 0 0 0 12. 40
12 1 0 0 -1 10. 78
13 -1 0 0 -1 9.13
14 0 0 0 0 12. 50
15 -1 1 0 0 9.78
16 0 0 0 0 11. 66
17 0 0 1 1 9.51
18 0 -1 0 1 11.08
19 0 0 -1 -1 7.83
20 1 1 0 0 10.90
21 0 1 0 -1 9.31
22 0 0 1 -1 11.43
23 0 0 0 0 11.76
24 0 -1 -1 0 11.08
25 0 -1 0 -1 9. 65
26 1 0 1 0 11.97
27 0 0 0 0 11.71
28 1 0 -1 0 11. 04
29 0 1 1 0 10. 87

R3I AENWER

Tab.3 Results for analysis of variance

R BTN AME B FAH P1H
LAY 33.87 14 2.42 13.57 <0.000 1
A 7.55 1 7.55 42.35 <0.000 1
B 1.65 1 1.65 9.25 0.008 8
C 0.52 1 0.52 2.90 0.110 8
D 1.13 1 1.13 6.33 0.024 7
AB 0.016 1 0.016 0.088 0.771 6
AC 0. 44 1 0.44 2.48 0.137 6
AD 4.0x107* 1 4.0x10™ 2.243x1073  0.9629
BC 0. 024 1 0. 024 0.13 0.719 1
BD 0.14 1 0.14 0.79 0.389 5
cD 7.32 1 7.32 41.03 <0.000 1
A? 3.13 1 3.13 17.57 0.000 9
B? 1.17 1 1.17 6.53 0.022 8
c? 2.40 1 2.40 13.48 0.002 5
D? 13.36 1 13.36 74.91 <0.000 1

B 2% 2.50 14 0.18 — —
AT 1.83 10 0.18 1.10 0. 506 4

a2 0. 67 4 0.17 — —

SmE 36. 37 28 — — —

BN HRERZWREKIKN A>B>D>C., T [ [
SyHTILE 2,

K HI Design-Expert 8. 0. 6 ¥4, it T2
J CTEERFAY B 70% , HREURIE 76.8 C, BHA
1:8.94, $EHUAS A 1.82 h, A H¥EIAE RN
12.37% , A TAET e S bRt , K HARIE R
FEARFLYEL 70% , BHREE 12 9, $REBURE 75 C,
FEULATE] 110 min, F#E LR T 2387 3 #LEe
TR, WA S BT AR R 12.47% , 5
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Fig. 2 Response surface plots for various factors
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2.7.1 RALWCHH B BRI e S MESCIR [13] 4

1, PPt D-101 W EIEAT IR 8L 325:,
2.7.2 FEREWHIA i <2.6” WTFRMTZ
PRI, WURMRAE 2= LA EIRIE S 0.2, 0.3,
0.4, 0.5 ¢/mL HIAER, BN,
2.7.3 KR EWREITE AXSHN Q=
(Cy=C,) XVigy CyXVigy
CoXViggy (Cy=C,) XVigy
Hr @ WeltR, D Mg, C, MRS
JRRWREE, €, Wb SR R T, ¢, AR
WP A B B VR B, Vg R BRI, Vi
R AR ER
2.7.4 FRHFEREK BZLHAAFEM 60~90 H D-
101 WG 10 g, MRE3E A AT H I F (AR g 25 1 S
FF. B “2.7.27 HiFRERVERGE R, D LA E
W (0.2, 0.3, 0.4, 0.5 g/mL) ., 2 (1:
3.1:6,1:9, 1:12), EFEEERRE (1.
1.5, 2, 2.5 BV/h), W (ZF) KBS E
(20% . 30% . 40% . 50% ). VEMLAAR W& (1,
2.3, 4BV/h), BEBARRR (1,2, 3, 4,5, 6,
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x100% . D= x100% ,

7. 8 BV) JgmHEER, 173K,

M 3A Al ERERTEWE N 0.2 ~0.3
mg/mLH‘J'/'é‘;%f@HWW%E}I‘%, 0.3 mg/mL A 3k
FIRRME, ZJa5 FREEH, TRy B 5
SRV A R P AR R B A R R, VR R R
i S AR, 2R BEE DR R R R
WG R B A, B e, fedE BRI
BH0.3 g/mlL,

M E 3B Al A, ek 1 3~1 9 B AL EE R
W RS T AT RE R R Sk Bl A v L AR
RIRE B AR, S BOLR S R TR TR, AR
TSRS, ARE— 2D TN AR e LU B A 45 B E R
BRI TE] 4, T BB SO0 B ) R S i
Tk, SECLRMERTRE, &2&heE, RfERsit
H1:9,

HE 3C AT, EAERFRE 1~1.5 BV/h
F A BRI BT R R, A 1.5 BV/h A EI R R,
ZIa R RS, TRRIE P R L AR A R
et R, AT S e R A
SERAEIZRR, AFRB i /N AR FLBR 2 35 %,
TS EOR RCR AR 2, Wi 1.5 BV/h 5 LA S
EE RN T ST e S | £ 07 | e e U D
Tl BAWE, ik ERHMATUR SN 1.5 BV/h,

HH & 3D AIAT, VR IARFR 2 50Ch 20% ~ 30%



2026 4F2 A
Fa8E HE2M

Bk %

Chinese Traditional Patent Medicine

February 2026
Vol. 48 No. 2

I B i R TR, R 30% IR B R (E, =2
J EETRAE AR, S BOLMICRREIR, R
E, SRR AR B 30%

& 3E AJAL, GEBIARR R 1~3 BV/h B &
HHARNCR T, 8 3 BV/h BEARIERRME, Z2R%

TR, B, BEBUARR N 3 BV/h,

HFE 3F ATAL, PEMEREN 2 ~4 BV B LB
R T, M4 BV AR KRG, 5 BV i
TP, ZIRR TGS, R4hE, mAEvENIA
A4 BV,

B3 HEZEXF D101 KFLRHMBIAE WM, RN (n=3)

Fig. 3 Effects of various factors on the adsorption and desorption of D101 macroporous adsorption resin (n=3)

2.7.5 EUFRE % “2.7.47 WIFLER, 53
WL T R PR 0.3 mg/mL, &1 :
9, FFEABUAE 1.5 BV/h, ZEAAF%E 30% ,
VEMLARR R L 3 BV/h, PEBUARL 4 BV, B bBid
DAL T2 ST 3 SRS, AT -S4 4l
9 89.33% , SAifLAiAI LN T 4. 07 £5, FIHIX
TERREEE,

2.8 HREAMNEHRAR

2.8.1 DPPH - HHIIERLE S MRICHR 14]
fih, SCEAERES AR C IR (WA E
W —30) £ 100 wL, BT 96 fLAH, JmA 0.2
mmol/L DPPH ZEEAH, BMIRGIRS), 25 C ikt
FeALBRH-FE 30 min, 7E 517 nm PR AL & Wt
A S A USEIR LB AR R,
HAPRAERISCIG AL, 78 517 nm 3K A & 0ot
Ay MR DL AT OB DPPH OB,
TERAE R 5280 20, 7E 517 nm K AL I 2 WO
Ay, AT 3K, 1155 DPPH - A HEEHRR, AR
NIEBRR= [1- (A,-A4,) /A,] x100% , 25500
BI4A, Hobnrn, B e B i o ik B 14 hn s B
I, 1C5, (64 13.52 pg/mL, JEBREETIHESS T
YK C (IC,fH M 8. 040 pg/mL) ,

2.8.2 ABTS' - HHLIERRIE S HOCER[ 15]
RiE, SCRAERES , 4R C IRl (M Fia
W —30) 45 50 pL, &F 96 fLikH, fmA 150
pL ABTS W, BMARZIRAT, 25 CHoLiE 8
min, 7£ 734 nm BB EWSGE A, 25 A4
GRS B KA AU, A 5 R (W] 55 55
4, 7€ 734 nm PASALI E WICRE A, 5 X HRZL LIS
TRFR 28 kAR ABTS 18R, HoA #: 1 [F) S2 56
4, FE 734 nm PN EWICE Ay, AT 3 K,
e ©2.8.17 WUFAIHAE ABTS™ - H H &G R
RO ULE 4B, pBtnl A, B R T R
WS ERRTL R, 1C, M 5. 608 ne/mL, HFEHE
TGS T4 E C (IC, 5N 5. 119 wg/mL) .
2.8.3 OH - AWMAEFERTE SHICK(16] i
B, SCERAHIORES, . dEE R C IR (P B ER
JE—30) £ 50 pL, & T 96 fLakr, hnAE & 9
mmol/L FeSO, ¥ . L E/KGIR LEEH W, 4.4
mmol/L H,0, & 100 nL ZE1#K, BHiRG IR,
37 CHHE 60 min, 7F 510 nm 37 AL 2 WG E
Ay AR EE PRSI, Al
PEAERSCHG 2, AE 510 nm P K AL E W GIE A, ;
XF REZH DL A o 25 B KA H,0,, H# 4 [F] 52
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92, 18510 nm PAALMEMOCEE A, 473 1K,
fie “2.8.17 WUR I OH - A MAEEIRE, 45
RULE 4C, FRUCATRN, Bl 2 S B A T o vk B 3 n
HBRRTEE, 1C, 50 5. 103 mg/mL, #EFRAE T
B THAER C (IC,HH 0. 169 5 mg/mL) ,

2.8.4 0, HHIIGEMREER S8 [17]
H, SR BUE 0. 05 mol/L = 2 F L & 3L H o
hREE (Tris-HCl) ZErfik (pH 8.2), BT 96 1L
Mo, IMARES . dEAE R C (W BT R —
) . 25 mmol/L KPR =M A 25 wL, Bk
IRA), 25 CKWEN 3 min, fiITA 25 wL 10 mol/L
ERZAE N, TE 325 nm AR AN E WG A,
25 A AR R 5 B KA R A, A A
[FISCE0 A, 76 325 nm PEARAE I E WOBHE A, XF AR
DL IR ZE R AR AR S8R =i, HABARAETR]
SCYRAH, 7E 325 nm PAARIE WOGEE Ay, FAT 3
W, % «2.8.17 W FAXIIE 0,7 A HAEFHRE,
SEWRLULIE 4D, FRUL AT, B A P T TR v
IEER R T8, 1C, (64 28. 11 mg/mL, ¥EFRAET
B 55 T4EAEZR C (1C,fE R 0. 060 8 mg/mlL)

B4 ZHEMXBHERFREN (n=3)
Fig.4 Scavenging capacities of total flavonoids

various on free radicals (n=3)

2.9 BMEGMEEE SHICE [18] W
W, WOAS[R] o e A IR TR A 50 wL, BT 96
Utk RANA 25 L 5P FTBRA W . 100 pL
Tris-HCl 28 " (pH 8.2), fE 25 °C F#FH 20
min, FHIA 25 WL JKY [ N-BE FAME-TN 2 R-N &=
fig- R BR-XT RS FEAEE (NAAAPN) ], IRGTRAT,
£ 405 nm P AL E WG A, SR 5 FEAH R S5 44
TR 10 min, MEWOGE A’, 5 A4, AN
AA=A"-A, VLR v prmgm a2, A0 i
K= [1- (A, -AA,)) /AA,] x100% , Hd A4,
390

RIS, AA, AT HAWOCE, AA, AXT
MM, A7 3 Ik, SR UK 5, MUILATH,
i A O A R A R R T R, AT R 2
mg/mL i} 5k 49. 78% s T FHPE 24 [Egﬁﬂéﬁj’ﬁ"]
(15 pg/mL) ] 4 95.32%,

B5 SHEMAMNEMESBHNNEIER (n=3)

Fig. 5 Inhibitory effect of total flavonoids on elastase (rn=3)

2.10 #AEZHAERFR

2.10.1 4iMi¥53% % HDF 40 Mo T8 10%
FBS, 1% M Hi, 1% WmF s xEp, 5 F
37 °C. 5% CO, fHiRMH B FR A PR35, HRA
PREEEFRE R, TR ZE 70% ~80% B 435
PL1x10*, 1x10° A/FLI 3 R T 96, 6 FLAk,
FIRNEE SRR

2.10.2  AUfRAFIE RN E  HDF 40 b REfS, %
WS W fH(6.25, 12.5, 25, 50, 100, 200
we/ml) | ZEPI4L. MER4L, B3 AEIL, BT
IS FRAA R IE SR 24 h, BALIIA 10 pL. CCK-8 %
W, QESEWEE 1 h, 7E 450 nm ¥4 A I 5E WO B
A, IWEMMBATE R, AFXCEER = [ (Agygpy -
6A, ML, 525 |4, 50, 100, 200
g/ mL sk T I 2 440 AR 9 4 G B B AR fE (P>0.05)
AR 100 g/ mL PEFTJREE5L5G |

2.10.3 HEIRIESN 54525 SRS T BT 4
R, BRaAds, HAKA4% T UVB (g, R
UVB AT PAT7CE T HDF 4000 177 6 em &b, B
MBREN 60 mJ/em ) BESIN P AR ER 2% i
SR, FLRSCIRA | PHE AR R ET 24 h Ay B4
T 25, 50, 100 wg/mL A WAL EE, 17X R ZH
By, HEESHREE T 37 €. 5% CO, KiF4E
RBSFE 24 h, $2 <2.10.27 TR 5 R AN AR
R, GERWE 6B, HLrIAl, S A, FA
HANMIAETE R IG (P<0.01); SRR AR, 25,
50, 100 pg/mL SEFERZHFHMEZ A (5 mmol N-Z
fi iR ) AAE ST (P<0.01),
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T S54RI, *P<0.01; SEIRLLE:, * P<0. 01,
B6 ZEM UVBi%ES HDF HFEMEMZN (n=3)
Fig. 6  Effect of total flavonoids on viability of UVB-
induced HDF cells (rn=3)

2.10.4 M AN HDF 40ffg¥E “2.10.1”
TR kB R M T 6 LR, % “2.10.3”
WURN LR, 24 h 54 -1 UM 1 g 42 o 355
UL B EEMM, 1T SA-B-gal Yo, HHE
37 °C ., J& CO, HEFEM P E L, 1E9O0 BB
gL, SERULIE 7, R, S xR R,
PR ZH G 20 Jf b 2 1 I, O HAR AR AU AR Sy i
A JoE i, SR, 25, 50, 100 pg/mL
B 2L R0 B 2 2 200 L e e SR R | T R A
KA, R EE R 22 40 i 5

B 7 &% UVBi%S HDF 458 SA-B-gal 2 BE (n=3)
Fig. 7 SA-f-gal staining images of UVB-induced HDF cells

in each group (n=3)

2.10.5 ROS /KA HDF 40 % “2.10.1”
IRk s FIE M T 6 fLRHP, # “2.10.3”
WUR R, 24 h G RRE57 5L, BREL & v

W TR 2 K, HKIE ROS 57 & AT A 5, &AL
IMAZE 1 mL FBEE 10 wmol/L 19 TG MG 175 7 48
WNHREL (DCF-DA), 5B EHFFH, 37 CH
HiEt, 30 min 5 LKA, BERRERSE IR Uk
ZRMTIEr, VR MEE T, 4RI
8. HHULAIZ, Hxfiadthie, BIRIZL40M ROS %
JEREERG N, SR L, 25, 50, 100 pg/mL
AU TR 4H 40 B ROS 2¢O o i 2 Wi FE AR, i 100
e/ mLE 528 P20 — 30, 26 BB R 00 ) 440 E Py
it ROS 77 Az, MR S AR S0

B8 RSHEM UVBi#FS HDF 4 ROS KFEHF
Mg (n=3)
Fig.8 Effect of total flavonoids on ROS level in
UVB-induced HDF cells (n=3)

2.10.6 MDA /K3, SOD i&PER I HDF 40 4%
“2.10. 17 WUN kG FIF M T 6 L, 4%
“2.10.3” TR J7EEEA, 24 h JSIHALAIME, BT
BEY, IR 5000 /min B0 5 min, WER
TRARMITIE , e BEORH DG 17 S v B A5 A I MDA 7K
. SOD i, SEERULE 9, MR, X4
[, RAIZ MDA 7KV F+i (P<0.01), SOD i
PEREAL (P<0.01); S5BAZ R, 50, 100
e/ mL 8 FE i 41 1 BH 4 25 41 MDA K F-RRIR (P<
0.05, P<0.01), 25, 50, 100 pg/mL J 5% i 24 1
FHMEZG2H SOD 3G METHE (P<0.01)
2.10.7 1IL-6, MMP-1, COL-I /KF4& HDF 4§
Mt “2.10. 17 BT HEEFRIFEM T 6 Lk,
i “2.10.3” TR Jr kR, 24 h 5 REAH LY
B BE g RHR IS (ELISA) X F &3 45, 1 450
nm PRAEWOERE, Kl 1L-6, MMP-1, COL-1
K, ZERULE 10, LR A, S5xF A g,
FERIZH 1L-6, MMP-1 /KF-FFE (P<0.01), COL-1
KFFEAL (P<0.01); SR L, 50, 100
e/ ml B i 41 A0 BH P 25 4 1-6 AKERER (P<
0.01), COL-1 KFF#& (P<0.05, P<0.01),
391
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E. H5a A, ¥ P<0.01; ST HE, * P<0.05, ™ P<
0.01,
B9 ZEEX UVB iS5 HDF 24 MDA K (A),
SOD &M (B) KIS (n=3)
Fig.9 Effects of total flavonoids on MDA level (A) and
SOD activity ( B) in UVB-induced HDF cells
(n=3)

25, 50, 100 wg/mL 555 FR 2 AN FH - 25 41 MMP-1
KR (P<0.01)
3 Wit 54iR

ARS8 7E PR K 0 AL el SR H Box-
Behnken Wi i [ V5, 6 22 4 3% 46 A 28 T S5 A0 42
T2 RNCEEARR 50 70% , BIRHE 19, $REL
IR 70 °C, FEEUSE] 110 min, $2HECKE3 K,
MR 12.47% 3 R4t T2k LR
WA 0.3 mg/mL, 19, EFAREUR
it 1.5 BV/h, UEBUAREE 3 BV/h, VEBATE 4
BV, & B & B4 % 30% , & W o4l oA
89.33% ., PIHILIERMRERER, SHEALS
R BE A B0E B DPPH - (ABTS' -+ OH - .0, -
A H 2, X LR 2] — & SR VE ;. SoD i 4 7t
w, R e bR L R T, WAL
FrEuE 2 [ 3L, MDA KEREIR, £ IHIZ 4 6E
VO 55 0 B B 0 e SR AR R B, R A B 4 A o A
P, COL-1 AR, MMP-1 kM|, FHZ
392

i HE AL, P<0.01; S EE, * P<0.05, ™ P<0.01,
B 10 Z2EEXT UVB i%5 HDF 488 IL-6 (A)., MMP-1
(B). COL-1 (C) KERIEM (n=3)
Fig. 10 Effects of total flavonoids on IL-6 (A) , MMP-1 (B)
and COL-1 ( C) levels in UVB-induced HDF cells
(n=3)

I BE 2 itk B DK b I B A AR e Al TL-6 JK P
WA, RWIZM I B ] 28 AE , 12 3 K ik 18 52 A
A

ZE A, ARSI AR R PRI A
TZ, T I A X UVB 7 30L&k
HDF 4 B ORI HT, T Bl B IR Al e, e it 55
IFIRR, EAROCSUN IV T B, Jm Sk HA i
St ALV EE— AT,
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FRR', EEE, % X', HRK, #Ha&a', KAE”
(1. WRFEHAFH ¥, LK i 250355; 2. WARRREH L REBARLE, L&K #b 277600)

ME: BW ks egE i Tk, A& SARMAM T K&, W], B3, sl T o T, 0
TR PrEEm S, USROS, B ARG TR RE MR 48 HOREBBENL 2 4, BRI |
FREIDCARZE (40 mg/kg) . BT . KA, Wi, i, wbd, 46 1, Hi)g s HEE A THMEER
(0.54 g/kg), HMMBEESR  PT. APTT, TT } FIB, FDP. D-dimer, P-selectin 7K F-, 38 i 454 TOPSIS ¥ #E 4T £ 4
P T, R A7 HUIN TR A IR OO SR B> B ST P > K 22> BT, b, bt S ko 24. 67
U/g, MBEHRN 49.21% , THEEEE SR 13.30 mg/g, TT. PTHBEK,, BT FIB KT, B TR, HEERS
MAEWEAL, it MMERENEARSLES N T Hik, 2T “ma-25k-r=8" Z4ebrME, B TOPSIS ik
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