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Abstract: To investigate the effects of changes in physicochemical properties on the in vitro antioxidant and antitumor
activities of different purified fractions of Pu-erh tea polysaccharides (PTPS), PTPS were isolated and purified using Pu-erh
raw tea as the raw material, the patterns of changes in the physicochemical properties of different fractions of PTPS were
analyzed, the in vitro antioxidant and antitumor activities of the fractions were studied, and the correlation between changes
in the physicochemical properties and changes in the antioxidant and antitumor activities of different purified fractions was
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investigated through correlation analysis. Results showed that the physicochemical properties of the five fractions (PTPS

1~5) obtained after purification varied significantly. The mean degree and total sugar content of PTPS 1~5 were observed to

increase and then decrease as the concentration of NaCl in the eluent was increased, whereas the particle size and

polydispersity index were found to exhibit the opposite pattern, manifesting as a decrease followed by an increase. The

protein content, uronic acid content, and esterification degree were shown to have an overall increasing trend, while the

average molecular weight and Zeta potential were not found to display obvious regularity. Differences in the

physicochemical properties of PTPS were found to lead to differences in antioxidant and antitumor activities in vitro. The

results of Pearson correlation analysis showed that the indicators of the physicochemical properties of the different purified

fractions were closely correlated with the average degree, the average molecular weight, the total sugar content, the uronic

acid content, the esterification degree, and polydispersity index value, while the antitumor activities were mainly correlated

with the total sugar content, the uronic acid content, and the esterification degree. The results of this study may provide

theoretical support for the application of PTPS in the field of bioactive polysaccharides and functional foods.

Key words: Pu-erh tea polysaccharides; purification; physicochemical properties; antioxidant; antitumor
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Zetfnt 2 ZE0H | R L SRR TS T B2,
BPSEyH A 2550, AR A e IR ME R 19 5 15 51 5T
B, WHENSYR S, A2, 2520,
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TEAS Z WSt R I ™, A2 R, B 20
(Pu-erh tea polysaccharides, PTPS) 4lifb i B 55 K It
HIR22 38560

SRR R I R T AR, HH
M R Y B al S B A 0T . ARG
W& T PTPS 9 24k J7 ¥ 127, JRUE W] T
PTPS HAHUAA L . BEIUKE . B G AT i ik
YIRS PP AEEMED T, BT ERH, Ik
BEPTEAAET 5505 . FONHZE A PHIRERR & 5
T & i AR 2 A RN 2 (8] 4 G2 A5 LA M oL AN gl
A M, SR, BT PTPS J3 B A4l fL R X,
MELAFRATIE)— 0 ZBE RN 2 1254, sifbad B rpiS.3)|
FAZH 338w BA ASEI YRR T, X ARl slifhgd 53
A FAbP R T 5 A i P AR DA R AN BH A

F T BB AIE, ASBI 9T LAV A 25 S OB, X
PTPS #4755 B Fatifl, 34 PTPS AN [F]ZH 53 i BEAL
PRSI, FEIFSR AL S b L S ATE P AN i
WM. AENCESRE L, S AE S S AT ERST PTPS #ifk
MBS SC R, LB PTPS AN[FZH 53X
SRR PUMIRETE PRSI, IERXT PTPS 4544
HIN S AIEHESC R IR, fEd#E PTPS 1T & FITE
DIhe B I N .

1 #MRERFE
1.1 MRIEEE

TIHAS  HRIGER S X KR (Camellia sinensis

var. assamica (Mast.) Kitamura) fff (2022 4= 3 H

W) KR Ak R A5 hn T sl B35 7H- A 45 D101
KFLIE A HE . DEAE-52 £F4E 25 B85 F A3 Hedh 208 |
MTT WEMETHE (LlF>98%) JLItRIEFRHHL A RA
F m ARG E T8 1 kDa)  FEEDEREEEN
A\l ANESr TR R AR (1, 5, 12, 50, 410 A0

670 kDa) 32 [E Supelco 2~ & ; 8] 2 3L Bt 2K (4l
F>98%) ¥ Adamas iR 5] 4 BR 4 7] ; DMSO,

ABTS. DPPH. 7KAZR . “RZ =1y . BREUfbsl  Sef
Aladdin 2 7]; RPMI1640 553236 | iG4- L3 . 75 -4%
MRIREGMW KREFZCEWEARGRAF; MDA-
MB-231 A FL AR g5 41 fifg . NCI-H1975 A Jili i J& 41
B . HepG2 A JHF %5 4 o . Hela A ‘& Z01 Jis 48 A .
HCT116 NZ5fzdmani P ERERBE IFAaiEE; it
oA atifb A PSR B hrat.
FD-1A-50T BTl dbatid B B sc U as
A BRAF]; BSA224S ftim /A R ALt e 2 F )
Bl AU A A PR Wl UV2700 254805656 H
A% Shimadzu 2\ &) ; Agilent 1260 125 R AH 435 12
(High performance liquid chromatography, HPLC) .
Agilent 1260 Infinity I 7R 22 P00 ELEHE
1R A FR 2N 7l s NanoBrook z 25 YGRS 48 K by 2
53 M4 3% B Brookhaven Y #§ 4 FR 2\ 7] ; Leica
DMil 3 REIE BMEE  Jba )7 Z16 8 E AR
BR 2\ 5 Countess H sh4i e 401X 3 E Invitro-
gen 2\ ] ; FlexStation 3.0 £ Uj B8 i bR 3% =
Molecular Devices 2\ F]) .
1.2 EWHE
1.2.1 PTPS MBS alifl B VH Z0omy e ik
(60 H)IH 85% LEHEUINNE S HET, FREXL 998.5 g
TH IS R TR A T, I AZEIE /K (w/iv=1:15),
85 °C {ZVIREL 2 h, IR IR, EEEEL 2 IR, &IF
VR I R e 4 22 AR 1/9 15 3/KEEY) . A
3 AR 95% LMl LR IR E] 70% LA L, i
BULE 4 h(4 °C), B.0>(4000 r/min, 15 min, 4 °C) Y
EAFFNVITEY I 50 °C FUKE )5 20 (4000 1/
min, 10 min, 25 °C) XY, 4 Sevage 5
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(G5 B TEE=4: 1, vV BRER A 5 IRIGWR R T84S 5
HWHIHH NG . S22 S8 7k, R =
WK UK 4 mg/mL, LA D101 JFLIWE FhA
BEAT R CRIM Fe=1:2, m:m), B TFERF (150 r/min,
5 h, 55 C)MFATH R MBI R T 15 2 it =
¥ . R DEAE-52 £F4E 38 8 F 38 et )2 Hr (2.5%
60 cm) X} it 2 WU — L alifk, P43 51H 0. 0.1,
0.3. 0.5. 2 mol/L NaCl & ¥ #4786 Pe i (1 mL/
min), 20 mL A UEEPRIEIE, >R FHZR I -G iRy W
HEMIOGE, el thzk . MPaEei ik & I1uk
T, Zeueds . BmHT(1 kDa) i £k M v R T4 b PRAS:
#4ifb)5 19 PTPS,
1.2.2 PTPS BT
1.22.1 ¥—BEMSGFESSAANE R RZE
ProeremiZRm HPLC RS0 L REE B 5 ik ik
SRR S B I — BE RIS F g4 A o (i AE: Shodex
SUGAR KS-805 &EIE 41541 (8%300 mm, 10 pm); 41
TR: 45 °C; K BSURJEE: 40 °C; BN AH: AMBLiK; Wik
0.8 mL/min; #HFEE: 10 pL; FEFHHE: 2 mg/mL. 7E
HPLC fb2% T AERS R FH W 1 ARA — ik 4 TR S
I —E . LI RIIAFE ST RS (1. 5.
12, 50, 410 F1 670 kDa) i XTE01H (1g Mw) S Zh Ak
B, LA A A R BE B 1a] (o) S Al Ale s, ST Aot
2R, IRYnbruE 2R R T R B T
1.2.2.2 BHEESEAME  DIEEE RMES,, SR
RIS - AL R 72 20 T AR A A R i, AR M RS
FE: y=3.4419x+0.0698, R*=0.9992.,
1.22.3 HEAZREAME DU LT S b i
fi, K Bradford 5P MERE SO E A & &, 594
AN 5 v=9.0543%+0.07, R?>=0.9993,
1.2.2.4 BHEERR S HEMIMIE LI ZUBHEEIR S brifE
A, SR (] FR BRI bl £ 7 0220 Y00 52 A58 ot B9 B P 1
B, ASLRPERIE TR y=3.9%x+0.0632, R*=0.9984
1.2.2.5 B FREMIIE =35 Chen 5P A,
SR AR A R TR A S RGBT A
i (10.00 mg) FH 200 pL ZEEAE R I 7% T 10 mL 2
Bk, FER SRS, DA 1B EK, H
0.5 mol/L NaOH Ji# B i, A RICSE N Vo 2R
J5, A 1 mL 0.5 mol/L NaOH, JIZUHEHERE S, I
E 15 min; LA 1 mL 0.5 mol/L HCI, ¥RIEFES H 2
B EmE g, A 1 EEEK, FH 0.5 mol/L NaOH 3%
REVE IR BN IRFR S P S IR A (0L (05 o i
RERFC S A AR 2 B (V,), 3R (D) TR Y
PRICFREE
b (m 0 V2
B FEIE (%) = Vv,

o v, A 1R 0.5 mol/L NaOH ¥ &2 B¢
i B A R AR, mL; V, A 2 R 0.5 mol/L
NaOH i xEAE S B 147 E A FH, mL.

x 100

A (D

1.2.2.6 SLHP-RT WOGTEIHT R o BC i a5 ek
FE-M 0.5 mg/mL FYZHE/KIER, 1 190~700 nm | ¥t
ATELS - AT VOGS4, 10 SO GiE

1.2.2.7 RiA2F Zeta EALFYMIE 275 Yang 504
B, BRI A Zeta HEAN 4350138 3 sh 25006 HL
SHAAHAL G H AR TE Omni 221 JBERIAZ F =) R
B Zeta BALSIATAL FHEAT 00T, BRSSOk
Bl A% 1 mg/mL, {8 0.22 pm A 38 IR 8 AR i
TR ARE S 2 S UV . 7E 25 °C Z51F T 90°[#]
HE HLST A B, RLAR 43 A B ARSI Yl Dy 0~1 mm,
pH7.0.

1.2.3  PTPS WUARSMTAAALTHTE AT

1.2.3.1 ABTS H HZEERIGTE S % IDLEHEAER
7775 B 7 mmol/L ABTS 5 2.45 mmol/L 1 iilR
PSR SSARFRIRS), #OGHE 14 h 152802 . B
50 pL B (0.0, 0.5, 1.0, 1.5 F1 2.0 mg/mL) |
2 mL @R IRS . #EGHFE 10 min, 734 nm 32
B SeE, #e2C(2) 115 ABTS' [ i 3L B3, LA
Ve VER BHPEXT B

Ay—(A —A) «

0

ABTS" [ 3£ R (%) = 100

@)

X Ay A 50 pL H,O 5 2 mL ABTS 5 #
BOMK SEAE; A, o8 SO pL BESHESS 2 mL ABTS il
R MIROGIE; A, 4 50 pL FELIA RS 2 mL PBS
SE PR OB
1.2.3.2 DPPH H HIIEFRWEYE =75 Miny 4500
M7 . B 500 pL A 5L %W (0.0, 0.5, 1.0, 1.5 i
2.0 mg/mL) #] 500 pL JG/K Z BE A 125 ul 0.02%
DPPH IR& W iR A) . #E'GIW 25 min, 510 nm &b
MERSGE . #%20(3)1H5 DPPH [ HHEIEERE, LA
Ve VERBHPEXT R,
AtA-A,

2

DPPH H 1375 % (%) = 100

&)

K Ay B 500 pL FESR S 500 pL oK 2,
B 125 pL 0.02% DPPH 1R & W IR OGIE; A, N
500 pL FEMIEIR S 625 uL Jo/K BRI OGIE; A,
S 500 L H,O0 5 500 pL Jo/K ZEEFT 125 ul 0.02%
DPPH R &G
1.2.3.3 FRILABEIERIEIE S Z R 19
Jris e B 500 pL A 5L # (0.0, 0.5, 1.0, 1.5 i
2.0 mg/mL) % 500 puL. 9 mmol/L FeSO, Fil 500 uL 7K
W R -50% £, 15 (9 mmol/L)IR-& W iR~ . A
500 pL 0.03% H,O, %5, 37 °C /K 1 h, ki
10 min, 510 nm ZMMEWDCIE . #(4) TR R
F I ILTERR, DA Ve VM BRPHRE
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X @D
b Ay A 500 pL FEFES 500 pL 9 mmol/L
FeSO, Fll 500 puL /K4 #-50% Z.B%(9 mmol/L) IR
W I SGIEs A, i 500 L H,O 5 500 uL 9 mmol/L
FeSO, #1 500 uL /KA #-50% 1% (9 mmol/L) IR &
W JGAE s A, 2 500 pL A 5L %5 500 pL
9 mmol/L FeSO, Fl 500 uL 50% Z. B 0O GIE
1.2.3.4 MEEF HBHEEREE S5 HEK
ZERPT )ik . B 500 pL BE SR (0.0, 0.5, 1.0,
1.5 #1 2.0 mg/mL)5 2 mL Tris-HC1 Z& 4% (pHS8.0)
AT, ZEIRKHE 20 mine JILA 200 pL 2.5 mmol/L 4§
2K =1, B 3 min J5 A 5 mL 2 mol/L HC1 {47,
325 nm AMEBOGIE . #eX(5)HHEB A E 7 H
FH LR, DA Ve AR E

A -(A-Ay)
A

1

BRI T B ) = 2

1

x 100

X (5

P Ag 2 500 pL A E RS 2 mL Tris-HCI
L% vh I WG (A A, S 500 pL H,O 5 2 mL Tris-
HC1 22 ik o GAE -
1.2.3.5 WEIE  SFHERSERT 19I5k, B
500 pL B A # (0.0, 0.5, 1.0, 1.5 il 2.0 mg/mL) .
500 pL PBS 2% #f % #W ( pH6.6) F1 500 pL 1%
K;[Fe(CN) (] IR 2] o 50 °C 7K¥ 20 min J5 A
500 pL 10% =5 LBRIRS) . HL 500 pL 1RGN
A 500 puL H,O F1 100 uL 0.1% FeCl,, % ik # &
10 min, 700 nm &b E K SGIE . LA Ve VBN BHAEXT
B, S S FRARRE ST Vo BIROGE, FIT Z2 W 1) 34 5
fief1.
1.2.4 PTPS WARSMTIMIRE GRS T  ICERAL X4
A K MDA-MB-231( A FLAREE ) . NCI-H1975
CA BRI . HepG2(AJHFE)  Hela( B 50095 ) A1
HCT 116(Ag5%) i, 11405 Al RPMI 1640 58
AR FEHL (D 10% IR IUE AT 1% -85 53R ) ¥ ai
JavEEE R 1x10° ~/mL %5, 559l 200 pL 2280 F
96 FLAMAR Y, BT 5% CO, B34 37 °C W¥F 16 h.
RRAMAEEE A, FE25 IR, F PBS TEVRE4EIML. &5
STHRZH A 200 pL RPMI 1640 153558 (8 1% -85
TFEE); LI H Y F 200 pL Ji RPMI 1640 5 35 Kt
(% 1% & -6EFE 2 B il A9 RE A W (200 ng/mL Fil
20 png/mL). 4kLEE3E 24 h )5, BFLAILA 20 uL MTT,
BT 5% CO, 546 (37 CORIEIFH 4 he F7E L
W, /LA 150 uL DMSO, &% 10 min, 490 nm
A EW AR . #2226 THAARE S AEARS X rryad 2 i
ERELIGAI R

A (6

P INHIR (%) = (1 - g g)x 100

o A SRR AR S OGRS B Shas X
REZHWGIE C AR AN IR L O G E
1.2.5 ZiEGPrEML PiMIRERE ) =75 3k [28-29]
k. LEEPiEALRE LA ABTS H 3. DPPH H
FH3E. FRIE [ F 3k L AR S 1 HR TS 5 R i
FIHE TP, LA AP EE I LUXT MDA-MB-231(A
FLIRIE) . NCI-H1975 (AR ) . HepG2 (ANTFIE) |
Hela( \UEX 35095 #1 HCT 116 (A S517%%8 ) 40 i i3 i)
SR TP, PP R PRI A TP 0 & s ey A
AEE L, IR ZBCN 1/5. #2207 33 m eREUE .

R= —XX ‘_XX £ (7

o R Y eREUE; X, MFEARINEE ;s X T
A D A R AR I i KA s X 9T A I R
L —FEPR R/ IME
1.3 R

FITAT LY E AT 3 IR, LI LUV Y E AR v
PMZEFE N, % SPSS 26.0 JE1 75812443, Duncan
ZH IR T HFH R K, P<0.05 FRonES R E .,
JH Origin 2021 FI GraphPad Prism 8.0 ZX{iH4 7 ETE
Kb
2 HEREZHR
2.1 PTPS FEAMNLER

A0 1 Bz, PTPS 25 D101 LI B S B (4,
i1 DEAE-52 25324 (o545 )2 47 (e th 26 & 2)
SFEAiAUAR R 5 A2H 5T, fn4a Sl PTPS 1~5. fEiESL
MBS T a2 e i AR E A alifbad B2 b, AR 5 A
PTPS T HHIZRARAN—ZL, PTPS 1 I 0
FULIFERS AR, PTPS 2~5 FKINZEUMR AL ZLRYY, 7
HIRFE BTN, 229 PTPS 1~5 BN FEH RSP
AR AT BESASAHE], ATt il fE 2 S B A= i
NG

HoK L HRIBR(@m:m = 1:15, 85 C)

UUTE (2 BEVR B >70%)

Sevageilifl ¢ BREEFASK, T

AL BAE A4 0% B ot €

DEAE-52 | B Faci it 20T

v
0mol/L 0.1 mol/L 0.3 mol/L 0.5 mol/L 2 mol/L
NaCl NaCl NaCl NaCl NaCl

PTPS1 PTPS2 PTPS3 PTPS4 PTPSS5
Bl 1 PTPS [3EEUFN S 2 alifb i

Fig.1 Extraction, separation and purification process of PTPS
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221 ¥—FEMIyTESAM WK 3 s, PTPS
1~5 Y RSEE G2 25 (A5 1R o B o — R B )
[B]7E 7.8~8.2 min AY £, il PTPS 1~5 & A —1
Sr T o AR Z 8 . PTPS 1~5 Yy — 32 UL
7% 1, PTPS 1~3 93— & %75, PTPS 3~5 19
— FEZ AR, UL PTPS 1~5 AYXg—BE R B SeTt
e DN LR . HoAR, PTPS 3 i3 — B B i
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(97.55%), 3 H. HPGPC Eli% .7~ PTPS 3 %5 5T
PRI, X R PTPS 3 A —py (& 3). Wik
BH, 43T 5 (AN [R] 23 52 i) Z2 05 1 A2 00 P AN S R g
JABOL, FR A 2R 5 A SRR AR U S 00 LS I £ BE BsF TR (1)
1 1g Mw 2Z [8] By F5 #E th 2 7 2 1g Mw=—0.6247t+
10.741(R*=0.9952), 1134 T PTPS 1~5 WM HrTH
(F Do 45 PTPS oy A MM 4T o225 05
(P<0.05), 4> T 5 5/ a9 )2 PTPS 3(406.33 kDa),
PTPS 2 1143 FHm K (697.19 kDa) .

222 B2pE. B RBFEERR S E kR 1R,
PTPS 1~3 BB 25 5 W 25 (P<0.05), I H 5 H
Pj—PELE RIS, PTPS 3 By — LSS & = s
(86.74%) . FHEHEZEMEL K (FE DR 514
PTPS & A E AR . Z ARG R & /b5
AR DES = PO R K nik cow w2 RS L L
PR S B i S PTPS 4(28.41%), PTPS 5 ABHEE
12 & & (27.81%) 5 PTPS 3(26.87%) Fil PTPS 4
(28.41%) 6 B E M 2257 (P>0.05), PHH 24 NaCl BT
WU 3 0.3 mol/L 5} PTPS FRAFAT (B me e
FL A% H JoEA B AR

2.2.3 Wikt WFER, LIRS RICER N 2 hhss
T PR EE R 1) C-6 A% T kAL lRAk, I 5 =05
AEYITEPEA B, W IR & B E 45 R B~ PTPS
1~5 T E AR IR L A, R ARSI 92 HE — 25K
T PTPS 1~5 WBEALARE . Nk 1 fFrow, PTPS 1~5
Y| T (b2 (LR E<50%) .  ZHEAINRfLER
PELRAE T NIRRT BIZR MR T 35 2, T 22 HERZR
P FEL AT 98 B 5 ) 2 W ARV VR R P SR 5 45 1
YA, TR D RENGHERY , Fe AR BEAR R e v 1Y)
& PTPS 3. PTPS 4 Fll PTPS 5, K2 4E 29.17%~
33.02% JEEIN, X SPHIERR O Al R A3
2.2.4 EFAN-ATUSGEE  UnEl 4 BN, PTPS 1~5 A9%5
Ak A DLSGI% A 260~280 nm &b XA FE F 5 A % UL
Ug, R AT IR R S i v, XS A RS I E A
KA B, TF 500~700 nm A TG HH 5 04 4,25 WK Ig,
i PTPS 1~5 NE/INMrTFazE,

2.2.5 KifFLAN Zeta AL CRIARFN Zeta HRNLAE—RE
TR b BRI, BiAd NS ZHE A s
PR — 2 B9 S IBE, T HL A5z W) 2 e 22 W W i R e
PEPH ASEH S FH B G R SCHUE B, I

of PTPS 1~5 i T PTPS 1~5 BRI AR R /INFN Zeta HL A7, 452 T
1 PTPS 1~5 B4k R
Table 1 Physical and chemical properties of PTPS 1~5

[EE TR B— (%) X5 (kDa) SBEEEN(%) EAEE%) TR R 2 (%) PR AERR I (%)
PTPS 1 51.24+0.17¢ 629.50+0.74° 61.17+1.45° 3.79+0.29¢ 5.25+0.79¢ 4.50+1.61¢
PTPS 2 79.11+0.09* 697.19£0.82° 72.98+2.03 3.98+0.48¢ 17.98+0.64° 24.33+0.66°
PTPS 3 97.55+0.03° 406.330.28¢ 86.74+1.39° 4.31+0.86° 26.87+0.84° 33.0241.52°
PTPS 4 86.29£0.03" 491.77+0.88° 48.19+1.31¢ 5.96+0.81" 28.41£0.21° 31.6740.35°
PTPS 5 85.1240.13¢ 407.1120.48° 46.64+1.80° 13.33£0.41° 27.81+0.44% 29.17+0.75

1 PR NG TR RIR 26 57 035 (P<0.05), 22[R]; “*7 LA FEIESFHFRIR



%40 A 120 LU, 55 EHALHEA RS BT S MU TUMREIEHOCR T - 25 -
12r — PTPSI A EPY, dE it 2 53 #i 48 2 (Polymer dispersity
1.0 SRS index, PDI) ] L & fil £ & B2 458 53 4 96 & , PTPS
0.8 i B 1~5 () PDI 25 0LER 2. 4553 — BT il

= 0.6 |4
bt

WG HEAE

0.4
0.2

0

200 300 400 500 600 700
W (nm)
K4 PTPS 1~5 [f5E5h-n] WL
Fig.4 UV-Vis absorption spectras of PTPS 1~5

&l 5 FE 6. PTPS 1~5 Bykifa K/NEREL S PTPS 5>
PTPS 1>PTPS 4>PTPS 2>PTPS 3. 3 & 1A Ny, fik:
)N I O N N1 B =R A e B e e e U1k YA LE1 L O S SR

L —=—PTPS 1
100 —e—PTPS 2
%0 L —+—PTPS 3
—~—PTPS 4
_ ——PTPS 5
£ 60
il
o8 40 -
20
0 I
1 1 1
1 10 100 1000

Fift (nm)
5 PTPS 1~5 {E PPk IR h kAR o A
Fig.5 Particle size distribution of PTPS 1~5 in neutral
aqueous solution

0

_5_
E*IO"‘;& ’3:4
= - .
R L S~
33 c <de
N 20 |- d

PTII’S 1 PTII’S 2 PTPS3 PTPS4 PTII’S 5
Kl 6 PTPS 1~5 [ Zeta HLfiL
Fig.6 Zeta potential of PTPS 1~5
TE: /NG P REAR TE AN [ 378 A [F) 2 A 4 2 W) 22 e W 3%
(P<0.05),

— PTPS 1 ===xa PTPS2 IO PTPS3
E===3 PTPS 4 @Zzzza PTPS 5 V¢
a a

—~
o
=

100 F

ABTS* [ H1ETH R (%)

W
=]
T
R
EEREEEEEEEEEEERERRRRN

FUEHE (mg/mL)

B, ERE R PTPS 3 28 TR iy 5y,
KNG KR, Fnibki2R/N137.10 nm) . 3X—%%
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Table 2 Stability index of aqueous solution dispersion system

of PTPS 1~5
FEah g0 & itz (nm) PDI ZetafLfi7(mV)
PTPS 1 236.55¢1.11° 0.34+0.01* —11.72+1.14°
PTPS 2 173.88+0.37¢ 0.32+0.04™ —14.95+0.87°
PTPS 3 137.10£0.37¢ 0.15£0.01¢ —17.54+0.98¢
PTPS 4 178.34+21.55° 0.23+0.00° —-10.29+1.21°
PTPS 5 289.71+0.79" 0.28+0.02° —24.40+0.30°

2.3 PTPS BIIMASLIEME DR

PTPS 1~5 1 5 P& S A 1 P T2 S 45 5L an
& 7 i, PTPS 1~5 1 ABTS" [4 L1/ 4 2 3% 4
WA (2R 13%~25%) (&l 7a) . PTPS 2 Fll PTPS 5
) ABTS" H H 375 SR EE 11 A8 2 T e BEYE B Y
% PTPS 1. PTPS 3 #1 PTPS 4 {£(P<0.05), & 7b
Ji7x, PTPS 1~5 () DPPH H Hi BL75 R 3 52 77 A
P, Hifp PTPS 3 1 DPPH [ H 33 R 3 T3
fth2H 53 (P<0.05), 7E 2.0 mg/mL R R, 5%
ikF] 47.59%. HHIE 7c M50, PTPS 1~5 &AL
BRI FRIE [ A ILTEBRBE T LR RSB T . TE
MR RE MR EE T, PTPS 3 fU¥R5E A 3B e 11y
R T HAB L 43 (P<0.05) . TEfe S SCi e E T,
PTPS 3 19 % 5L 1 2L 05 R 1k 5] 53.45%. a1
Kl 7d iR, TEAF T s W S F R, PTPS 3 5
PTPS 5 MBI 7 A LIS BREE 1t . Xl
JE S0 2, 5 BHPEXT BZH (VO AH EE, PTPS 1~5 3
FEI BRI 5 (P<0.05) (8] 7e) . %% I, PTPS
1~5 7E 0.5~2.0 mg/mL ¥ & Y5 P B R B 257 &
R 96 PR B A4 Sb BT Ak WE PR, B TS B ABTS'.
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N T B4 LR PTPS 1~5 MIPLAEALAE S1 K
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Table 3 Membership function values of antioxidant capacity

of PTPS 1~5
FESL ¥ (mg/mL)  PTPS1 PTPS2 PTPS3 PTPS4 PTPSS
0.5 0.0204 0.0406 0.1725 0.0513  0.0847
1 0.0156  0.0402  0.1944 0.0791  0.0857
15 0.0205 0.0392 02303 0.0817  0.0883
2 0.0224  0.0462 02372 0.0799  0.0978
FHIE 0.0197 0.0415 02086 0.0730  0.0891
H 5 4 1 3 2
= PTPS | =xx=a PTPS2 CIE PTPS 3
(a) 50 p EZZZAPTPS 4 SN PTPS 5
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J&_’i" .... n
i
= b
2
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H1975 H AP a0 22 5, a5 5 iEl 8 fros .
PTPS 1~5 YRR BE AL T 2H (20 pg/mL) X FLFfiEE 4
T P00 ) 2383 3 Al 8, (L v R B2 A PR ZH (200 pg/mL)
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Table 4 Membership function values of anti-tumour capacity

of PTPS 1~5
PESCE (ng/mL)  PTPS1 PTPS2 PIPS3 PIPS4 PTPSS
20 0.6011 04951 0.5963 03136 0.3613
200 0.6433 02936  0.5820 0.2840  0.6407
FEE 0.6222 03943 05891 02988  0.5010
Hev 1 4 2 5 3

AR TR 4 Z2 B AN RS M CIRE e 4, I HL AT fRE
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