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B EAFARRELBITES Z ¥ %48 (polysaccharides from calyx of Physalis alkekengi L. var. franchetii
(Mast.) Makino, PACP) m %, A LB A AMGHEEE., ALRELZEBWEAA L, @dvmp @iRBEL
PACP 8y RAER I T 7., % DEAE-52 #= Sephadex G-100 42 & AT # 47 440 K A ARSI L A AL R 300 2 sh il % 48 2t
DPPH & W\ % 4= ABTS & th k69 F R Ak 7, ﬂ"'T/H A RAT ) B ARSAT R AR E 5 AT, AR E IR
( Ultraviolet Spectroscopy, UV) . & 2k #t ik % # & # ( High Performance Gel Permeation Chromatography,
HPGPC) . & & 48 &% (High Performance Liquid Chromatography, HPLC) . 1% ¥ =t 4r 9} £3#% (Fourier Trans-
form Infrared Spectroscopy, FT-IR) . Z3Fzk 5t ArAeia s 4 (Scanning Electron Microscope, SEM) *F % 4%
EMBAT AN RAE, R ARSI A, 48R AW, PACP #9RAERI T L ARIUEE 90 °C, &AL 36:1 mL/
g, RIETE 22h, AREHETOFEN 447%20.13%. R AFE R L9, it %4 PACP-1a f DPPH #=
ABTS A B R Ak ae /) &3%, A FHAr41KE (IC) % A% 0264 031 mg/mL. PACP-la 2 —# 5 FZ %
109443 Da & H Z 3R 45 M09 p Aot HAE A 4 88.82%, ZAMAEN 1.29%, BB A EHN 28.77%. ¥
AR BRI A FEAE. REE, FIABRRER. B B, F AR A K8 R=0.112:0.025:0.054:0.122:
0.054:0.102, PACP-la %t o-i& ) B Ao o-# 2 45 3 B8 ICso 1A A H 3.42 42 3.11 mg/mL, R I h RIFAMEmAE %
M, AMITEB S ZH0 T &R L AD AR BARGTF RS 8 AR LRI,
KR AT B L, S48, RIS, M EAE, B H
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Extraction and Purification of Polysaccharides from Calyx of Physalis
alkekengi L. var. franchetii (Mast.) Makino and Its Effect on
the Inhibition of Glucose Metabolic Enzymes

LIU Yushuang, LIU Wei, GAO Jia, HONG Rui, YUAN Qi, TENG Shaofei, SUN Chenchen, TENG Yang’

(College of Pharmacy, Jiamusi University, Jiamusi 154007, China)

Abstract: In this study, exploring the physicochemical properties and hypoglycemic activities of polysaccharides from
calyx of Physalis alkekengi L. var. franchetii (Mast.) Makino. Based on the single factor experiment, the best extraction
process of PACP was optimized by response surface. The polysaccharide was purified by DEAE-52 and Sephadex G-100
column chromatography. The free radical scavenging ability of the purified polysaccharides was determined in vitro. The
polysaccharides with the best scavenging ability were qualitatively and quantitatively analyzed. The structure of the
polysaccharide was preliminarily characterized by ultraviolet spectroscopy (UV), high-performance gel permeation
chromatography (HPGPC), high performance liquid chromatography (HPLC), fourier transform infrared spectroscopy (FT-
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IR), triple helix structure analysis and scanning electron microscopy (SEM), and to evaluate its hypoglycemic activity in

vitro. Results showed that the optimum extraction conditions of PACP were extraction temperature 90 °C, liquid-solid ratio

36:1 mL/g and extraction time 2.2 h. Under these conditions, the yield was 4.47%+0.13%. In vitro antioxidant experiments
revealed that PACP-1a had a strong effect on DPPH and ABTS’, with the half maximal inhibitory concentration (ICy,) were
0.26 mg/mL and 0.31 mg/mL, respectively. PACP-1a was a f-pyranose with a molecular weight of 109443 Da and a triple

helix structure. The contents of sugar, protein and uronic acid in PACP-1a were 88.82%, 1.29% and 28.77%, respectively.

PACP-1a consisted of mannose, rhamnose, galacturonic acid, glucose, galactose and xylose with the molar ratio of
0.112:0.025:0.054:0.122:0.054:0.102. PACP-1a had a good hypoglycemic activity, with the IC, values of PACP-1a on
o-amylase and a-glucosidase were 3.42 mg/mL and 3.11 mg/mL, respectively. This study provides a theoretical basis for

the industrial preparation of polysaccharides from calyx of Physalis alkekengi L. var. franchetii (Mast.) Makino and its

development and application in the field of functional food.

Key words: calyx of Physalis alkekengi L. var. franchetii (Mast.) Makino; polysaccharide; extraction and purification;

structure characterization; hypoglycemic
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16. 71, 77 F11 299 kDa PUFPAS[E] 43T H (9 —Z W,
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(Physalis alkekengi L. var. franchetii); /K ZIE i1
TOREFIA BRA A 2Ry RAVEE A T A PR
;MR . RS 2 E AR R A
" AMMIEEEE AT T B R A BRA F
TR IL K LLT YRR -52 RUZMTHE(DEAE-52) | AR
BHEEE G-100(Sephadex G-100)  JLEIZR3ES AW
B A BRAE]; ARJRE FIEF(800 U/mg) | 1,1- K%t
2-=AH LS (DPPH) | o-TEMF (500 U/mg) . a-7
ZIBETFIE(50 U/mg) iR PR AT BR2S 7
2,2 -BRA(-XN-3- L FIEFR T WEMRIR-6 -t i (ABTS) |
WEIEEG /R AEARRH AT BRA T LR (V) Rt
TARRA G BR A Al B R el 15 Rk
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1.2.1 BRAT O MR E BT AR LT T s
O, A RTR AR 5 R BR LR TR/ INGy T
G RIAE . FRROK B PEECES 3 Wk, &Ik
W, TERG 25 A e, JINATC/K 2.1 25 HR U 24k
FEIRFE 75%, 4 °C FEEIT 24 he BS.OZ5 LIS, R
T, IS BT B EAHZ M (PACP) . ZHEMIS 3R
ARYE L A

W(%)=11:Ai;x100 A (D
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1.2.2 PAIRIZERSCEG  HEGHFRBUN G A B S O E8 LT
JEME 2 10 g, 43 HIWFSE R B & (60, 70, 80. 90,
100 °C). Wekhb(15:1.25:1.35:1,.45:1.55: 1 mL/g)
FIFREAFE] (1, 1.5, 2, 2.5, 3 h) = PHRZE AR
PO s rE s 7 1 NG 4o 2 =& S PS e N H IS (i 2
LAt M [ SRR 90 °C . WORHE 35:1 mL/g AN
BUHE] 2 h, B4 3 IR, TR,

1.2.3 W EPARIRES e PR 2 S A A SR g S
I+, 3T Box-Behnken 553 B, $22 B8 #7101 L,
TR TR 2 5K, ULER 1, DL PACP 7543 4100
JWIAEL, 185 ] Design-Expert 8.0.6 FA4 53 A Ab BEAR %K
g, LAMERAS PACP BYEAEREECT 2451

E WA RS e S ENIY S S

Table 1 Response surface experimental design factors
and levels
K
-1 0 1
AFEORE (C) 80 90 100
B R (mL/g) 25:1 35:1 45:1
CHEHUHE (h) 1.5 2.0 2.5

1.2.4 PACP [ysrEsdlifk  ilidfE-Sevage IRBAHR
2% PACP 28 11, B Je PACP BC il s vk B2 oy
20 mg/mL 4 ZHEEH, INAAR TN AT, Ik
2400 U/g 24}, 54 °C THE§fE 1.7 h, (RIS 2RSS
PSR TR, 4822 Sevage (G5 IE T HE=4:1, v/v)
I 25 0% 1 00 2 B ik D101 LAY B i 25 % bRt
4 h EHE 3 K, TIEE IR, 5T PR R,
PriE it DEAE-52 A1 J2 T #E47 40 B alifh, RS R i
1.00 g PACP, Bl 5 mg/mL BIZHEK W, 3000 1/
min Z.0> 10 min, K28 _EIE WA DEAE-52 2
PrAE b, Y JH 0. 0.1, 0.2, 0.3, 0.4, 0.5 mol/L
NaCl 75 W& Be i, 425 #i P i 7 3 4 5 mL/min, 545
2 min!"7, ZSEE R R 1SRRI 2 & i, 2 HIVRIL R
2, WG I 20 TR Ve, B ATRRER S v
WA, R UR T TR AR 2 4 53 le il 5 mg/mL 19
ZHEKEEW, 0.22 pm JEMELEYE, INAZ Sephadex G-
100 J2ATAE AR, LAZRIR /K A i shARIET T e, 2 vk
B E# N 0.5 mL/min, 45 10 min!'®, [&]_E 2Ly AR
PRI 2N i, A3 Ealifb 2B S

1.2.5 B L TEN

1.2.5.1 DPPH H 3Ly ERAE M E  HL PACP-1a
ZBERE S VS 1 mL(0.1. 0.2, 0.4, 0.8, 1.6, 3.2,
6.4 mg/mL), i1 A 1 mL FHICK Z, B % W Be i 1Y
0.2 mmol/L DPPH &k, $57, ZIR#EGHCE 30 min,
F 517 nm ABMIE SR, FASRE S AT E 3 kU

N

DPPH A H1FEE R F (%) = (1 - %)x 100
&

Ao Ay S ICIK 2B W +DPPH 5 UE H '
BEs A SR ICIK SRR RARE R I O GRE s A, SR
A TRADPPH B MO
1.2.5.2 ABTS HHIEIFRESIME ABTS HEH
R WETE ] : 7 mmol/L ABTS ¥ W 5 2.45 mmol/L
TR PRIV IR SRR &, BEGI 16 h, ZE1R7KIH
EOGEESR 0.740.02 Z 0] (734 nm) . HX 1.2.5.1 Iii
TNEMEREREW 1 mL, ITA 1 mL ABTS' H HH3L5E
W, P8, SEIREHOEHCE 1 h s, T 734 nm AN
BE, B SR SEATIN R 3 kP, L Ve VB BT
8, ABTS" H HHFEMTEBRRITE AU T
A, —-A,

0

ABTS" H HZEIE R H (%) = (1 - )x 100

W &D)

. Ay WEEW/K+ABTS™ H I3 W O
BEs A SRR B R PP S MR WO GRE s A, AR
A TRA+ABTS ' H 3B RO CRE
1.2.6 Ab2ER0rINE  SRIHZRE-GRIRZEIIE PACP-
la ¥ Z2 W& B U 24 B AR UE S W (0. 0.02,
0.04. 0.06. 0.08. 0.1 mg/mL)ZHIFrAERTZ, 53119
o] )T J7 RN y=6.679x—0.021, R>=0.9994 . ¥ PACP
AERAECHD 0.1 mg/mL FIEEHE, F2HL 1 mL RRIUEE#
BT, A 0.5 mL 6% ZEE AT 2.5 mL HRERER
VSR, 4F 490 nm AR e I 65, AR R AR 45 0
RN TS & i

K2 D W E D RE PACP-1a W EE &
=P, AR IV A AR ESL MR (0. 0.02., 0.04,
0.06. 0.08., 0.1 mg/mL) Z:#lArfiE il £, 15 209 =113
J7FEH y=6.2105%+0.1325, R>=0.9992, ¥ PACP ¥
e 0.1 mg/mL PIFSHE, FELHL 1 mL Rl e
TE T, A 5 mL 2 Sl #E W B 10 min,
TE 595 nm PR AN H G, AR YR AR i3/ 118 1
e T AR o &

K HBRER - E PACP-1a o B ER &F
a2 HRC 2LOBH R AR ME S S W (0. 0.02, 0.04,
0.06. 0.08. 0.1 mg/mL)&HlbruERhZk, 192004 =77
&N y=0.5483x+0.1064, R*>=0.9989 . ¥ PACP ££ /i
Bl 0.1 mg/mL U, B2 1 mL FREERE T
W, A 1.2 mL FREE-IIRPE R, BT ks
b 5 min, BHABIHA 0.1% BRI TE/K 2 BEE
0.04 mL, ¥25)J57EB /K H 2 10 min, 7E 523 nm
WA 78 FLR G, AR U IR b r v i £ T3
HHIE TR & i o
1.2.7 PACP-la 5463550 BT ¥ PACP-1a i
il B B o8 1 meg/mL 1 ZHEE W, #£ 200~800 nm
VE R AT 804 A K A, Kl PACP-1a W iy4%
FRANER H 5P,

1.2.8 PACP-la W45+ lllxE >R HPGPC Il &
PACP-1a (W2 FISrF52 . FHEEAlEK i ek 22
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R 2 mg/mL 1Y Z B W, 8000 r/min £5.0> 10 min,
i 0.22 pm FEFLUENE, {3 HPGPC 5 BOAF I 74
M, 3% 550 BhAH: 0.05 mol/L NaCl &4k, JEFE
£ 20 pL, FiiE: 0.6 mL/min, #E#R: 40 °C, A&MES: 7~
ZEPTERTMER o ARPEAS ] 53T HE i A7 ERE I (5000
8000, 20000, 50000, 90000, 350000 Da) A k5 #i 5
2 bR AEZR (1gMw=—0.7902x+14.911, R*=0.9952),
144 PACP-1a BT,
1.2.9 PACP-la yFBE£H BT 3R PMP fit 4=
1t HPLC 43 i 4T PACP-1a B4 SABEZH 843 Hr20)
FREUZZMHLZE Sy 5 mg, ITA 2 mL ¥#E N 2 mol/L Y=
MR (TFA), 110 °C FKfi# 4 h, BEJS A B EE,
IR ZER G RS040 TFA, I ARZEK 500 pL, 45
FH. B 200 pL £33 58 4= 1R /K fift J5 15 2 18 2= 65 7
Y1, I PMP 35541 0.3 mol/L NaOH 4% 200 uL, &
T 70 C KRB PIZ 1 h, BUBBHEZER . A
0.3 mol/L HC1 % 200 pL Hfn, YRAT 5 PR A L84
FEET, TR IRFIRAE, Bt, L2, EEEEAE 4
W, B PG WL 0.22 pm fFLIERE, it HPLC #EFES)
Mo FRvfESRAH B0 (Man) . FZENE(Rha) | #5758
BHIER (GleA) | ~PZLPHEEMR (GalA) | #4505 (Gluw) .
AL2LHE(Gal) . AKE(Xyl) . BTHIAFHE (Ara) F155 360
(Fuc) JUFh BB BC ) AR S A o

s Sk A3%HE: ACQUITY UPLCTM HSS T3
(100 mmx2.1 mm i.d., 1.8 pm); A s 4H 0.05 mol/L
WEPR EL VAR - ZNE=83:17; Hii: 1.0 mL/min; FE7E
40 °C; KNP : 250 nm; HEFEE: 10 ulo
1.2.10 PACP-la £ AN Gi% 538 BT MRS
PACP-1a ZH4) 2 mg, A/ ETHEA KBr ¥R, 15
AR b SRS, 28 R MU A, FHETAMGEE X
T£ 4000~500 cm™' PFE RN T
1.2.11 ZHE = IRHeLs5 M E B PACP-1a FE S BC
H B BN 1 mg/mL 1 ZHEEW, INASEIR MR
£1.(80 pmol/L)VRA] . SRS A NaOH ¥k, 15 EIZ
HEEN 0. 0.1, 0.2, 0.3, 0.4, 0.5 mol/L i NaOH ¥
W, SN 30 mine I 5 AN ECEE TN RE R S
WAE 400~600 nm 13 [ PN s R IR ISR P
1.2.12 HI B MEROMEEH B PACP-1a FEhh
A9 A B 5 A A OLT RS 1Y) R A I A g 4 Ak
B, e 2 kV IS &R, FHHE L 200,
500 F1 1000 %5 F PACP-1a ££ 5 HMOIESH
1.2.13 ARSI T a2
1.2.13.1 o-TEMEFIMEIIEH  F PACP-1a B
WEERSRE N 6.4, 3.2, 1.6, 0.8, 0.4, 0.2, 0.1 mg/mL
BORESH IS, 4 BEE = SZI8 o B RE Sl L &5
FALH AT FELH, FESRZHANA 1 mL a-FER AT 0.5 mL
FESEW, 25 HEH A 0.5 mL PBS 1 1 mL a-3EH
B, XFREZE A 1 mL PBS £ 0.5 mL FE & W, 78
25 °C W¥E 10 min, iIA 0.5 mL 1% JEBERK 25 C

% E 10 min, F-A1A 1 mL /K4 % (DNS) 3k K15
10 min, 7F 540 nm AMNE W SERERS . DLRA - 08E K

a-sﬁﬂfz]\ﬁ%rnﬁ@%(%):(l_‘*zg“)xloo £ (@

0

o Ay as HELROGEE; A, S X BEZH a4
SGRE; A, AEESRLHIOGRE
1.2.13.2 o-Mi#F T EFIIHIERA  F 1.2.13.1 31
N RIS, A R A SR ) R
dmgH . A A R R, AR SR ZHJIn A 0.8 mL PBS,
0.2 mL o- &M BEAT 0.1 mL AESER, 25 4
A 0.9 mL PBS F1 0.2 mL a-#jZ2AHEF B, % FERZE A
1 mL PBS F1 0.1 mL F:54AWE, 7€ 37 °C i 5 10 min,
SRIGIIA 0.5 mL XA W5 -a-D- 20 (pNPG)
W 37 °C WFE 10 min, #R)5 - I0A 1 mL Na,CO,
#BKHE 10 min, ZEPE 405 nm ARIE R CER L
BT R B SRy BEP X BB, 133 o481 20 MR Tl 1 0 o) =R
anF:

R (%) = (1 _ %)x 100 2t (5)

K Ay as A OGEE ;s A SR X BEZH i e
SGRE; A, BESRLHLIOGRE
1.3 #iEAIE

TRHEAR AT 3 YOPATIRES:, S804, R LIS
(HEAREZEER N, FIFH Design-Expert 8.0.6 {447
SEEGTET, R JT 22530 (ANOV A) X e 47 i 3%
PESIHT, P<0.05 N4 M) 25 5 i 35, P<0.01 F/n4l
[a] 2% Sl 325, IR Origin 2021 #4347 584k
RN A2
2 HBRESH
2.1 BFERSEER
2.1.1 EHUREXT PACP 15452 HIE 1A Hl,
Bt 25 H2 UG 1 715, PACP BOAS- SRt A T -, 75
90 °C M5 Fdn i, WAk Lk Th i iR HAS R ITF IR T
B o DRHHAE S F R E A R T PACP 42, {HR
BE ik sl 2l A A R, INEBEE AR, FRIRZ2
A 300 Jr DL, 4232 THIR S S FEIK PACP 1975
R, PEHUEEE 80, 90, 100 °C PEFTHE N HIRE .
2.1.2 WoBHEEXT PACP #3R1952m &l 1B %1,
PACP B RIEW AL 15:1~35:1 mL/g Z [a] 4k
T T, 3 AR S A I T [
ek EARURUST B VR B 2, A3 R i B gt = . i
BRI 3501 mL/g BF B REEG, "R L
RS EL A o5 PR, 15 HH R BT, ARSI ot
FoAd AR Z2 BRI st SOl 2R B SR, o3
JinJE A An TA R, 2Rk i B, S8
PSSR R REPY, Mkl 3501 mL/g B, 24545
. PIPERE 25:1. 35:1., 45:1 mL/g 1E M
NPT 3 7K
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A 5.0 . F 2 MR AT RS
] b a . .
45 — \C Table 2 Experimental design and results of response
4.0 A .
— * surface analysis
X 3.5 d
# 3.0 : ZES 3
ok 2 s ZPERHR(%)
2.5 1 A B C
N 2.0 4 1 0 1 -1 3.34
154 ¢ 2 1 1 0 3.01
1.0 3 1 -1 0 2.52
60 70 8 90 100 4 -l -l 0 2.62
WEGRE (T) 5 0 0 0 4.52
6 0 0 0 435
B 4s a 7 1 0 -1 3.37
. R R
o C .
<35 . 10 1 0 3.32
ﬁ ” 11 0 0 0 4.48
= 12 -1 1 0 3.12
N 2.5 4 s 13 0 -1 -1 2.40
201 . / 14 -1 1 3.68
* 15 0 0 0 439
1.5 . . . . . _
15:1  25:1 35:1 45:1 55:1 16 g 01 (1) i‘iz
WOEHE (mL/g) ! :
€ 451 a b 3 MmN A R 22T
.\
4.0 - Table 3 Results of response surface experiment variance
g 35 ] c c analysis
%o ORI VIR AE )T P P S
% )5 i 8.55 9 0.95 66.59  <0.0001
- d ASRBUREE 2.81x10° 1 281x10° 0.2 0.6705
2.0 B-WUEHE 0.56 1 0.56 39.38  0.0004
L5 T T T ' ' C-PEHUsE .79 1 0.79 55.19  0.0001
10 13 20 23 30 2.5x107° 2.5x10° 1.75x107
SREREH A (h) AB . 1 . ) 0.9678
AC 0.29 1 0.29 20.44  0.0027
= & ; LA
Bl 1 AFEPEZEZM T PACP HHRBUICR BC 0.14 ! 0.14 086 00164
Fig.1 Extraction efficiency of PACP with different single A? 2.76 1 2.76 193.62  <0.0001
factor conditions B? 2.78 1 2.78 194.82  <0.0001
& BN FVNG FhE (a~e) RN R AL FR A 2 0] 22 5 W 2 c 0.59 1 0.59 415 0.0004
(P<0.05), k2% 0.1 7 0.014
JAIH 0.081 3 0.027 5.68  0.0634
2.1.3 $REXETEIXT PACP A5 m W& 1C AT LS 0.019 4 475x107

50, BERE HEEBUNE]AYEE N, PACP B4Rkt T Tt
AT, TE 2 h IR B KA, X2 TR I fa] (g
RN TF ZBELEE R b e 5315 s TR EE L 2 h
Bf, ZHEA R R, vl AR 2 BB EAb Tk b =
RS, FEUCHARR TR, HUbkEsE 1.5.2.2.5h
VE A TEHEYE Y 3 7KK

2.2 MR mEiRIE

2.2.1 M RNE TR ENEE Tr 2E A AE AR R YR Box-
Behnken HV.02H AR B0 BT R BE, DIFRBUEEE (A) |
WORFEE (B) . 2] () M HLmliit 3 R 3 7K
S, 3 17 2 B EDRYE 5B o MR T T RS T
LRI 2,

Xof oL 2H A Y S B 2 SR A T I IE 40T, A5 319
TR ZI AN R Y=4.44+0.019A+0.27B+0.31C—
0.0025AB—0.27AC—0.19BC—0.81A>-0.81B>~0.37C2,

22 3 AT, BRI P<0.0001, FEI (8] 467U A%,

AR 8.65 16

s * PR R B P<0.05; ** 3R 25 50t 8. 2 P<0.01,

H 3, R8I P H M 0.0634 A3, R>=0.9885,
RzAdj:0.9736, FHHIZAR R TAT LLRRE 98.85% HYARAL,
Al FHFefe PACP AUIREL T 25, HH B4 ml 2,
Bk A. AB. BC A HABNZE P {EHIY/NTF 0.01, BiA
L A RN PACP HOZBE5R . If Hignmm
PACP 153K/ MRy 2B A] (CO) >} Lk (B)>
PEBUERE(A) S

222 FHHERWBZZEAEH B ZE MmN W 2.
Wi S TET F1A) e P R s ke 1 5 IR 2R (R 38 B R, (R v
B S HEBUR S AG m ERAT RURDE, 2 AB 38 H 0
S di 355 L r B ERGELRE FNHE E TR B ARG [, 2EHH
AC A H I B3, 57 220 0rai R—2k.

2.2.3 HAERIR T2 B uEEe 45 i34 Design-
Expert8.0.6 #4453 R PL A5 $E B T 20 2547k 32U
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2.21 h, I PSRN 4.52%.. RIGLERIF
P LA VR R FR R EE 90 °C . Wk A 36:1 mL/g.
PRI AR 2.2 he MFIZSHF FEE KI5, PACP
135N 4.47%+0.13%, KriF4h 15 FEAHIT, i
ZAEIUAER, Ak PACP 10 LS50 T 5E
2.3 PACP S EANKLER

PACP &3id SR AR ZE )5, 4 DEAE-52 ¢
JEMT P aE 288K, 0.1, 0.2, 0.3, 0.4, 0.5 mol/L
F NaCl %5 ¥ 7% it 75 3] PACPO(15.93%) . PACPI
(17.12%). PACP2(7.66%). PACP3(11.99% ). PACP4
(1.59%) FAVERLIE, ULIE 3(a) . WA 5rmad
Sephadex G-100 1)Z2HTHATBENL, X PACPO £H 5345
B A 2 P PR, @7 44 S PACP-0a il PACP-0b,
4320 4334945 B — Ve iE, 5356544 2 PACP-1a.
PACP-2a, PACP-3a, PACP-4a, WLIE 3(b)~& 3(f),
24 MEMNEHENESER

TR R 2 R EUAR N B BEid 22, B TR 2
SEAN I, RPHLASE B E AT, i B A brE ik
P 22 AT AR Sy S A B A3 KA AT PR s I
KRAE, T4 i R I ZUR Pk, JLrh DPPH 1 ABTS &
RSN BT AR RE I3k i RRY, I 4
ATE I E S5 5, WA T e s kT e e S e WE b E TR

. 40
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Fig.2 Response surface of the interaction on extraction VEREBE 1, FEMRE N 0.1~3.2 mg/mL 35 N, 6 1~
of PACP ulifb Z B T DPPH [ H 36 69 335 65 5% S BB 484 o, i
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Fig.3 Elution curves DEAE-52(a) and SephadexG-100 (b~f) column chromatography
1. (a) PACPO SN ZE40 /KM ; PACP1 iy 0.1 mol/L NaCl 3 /iii; PACP2 24 0.2 mol/L NaCl ¥/l ; PACP3 24 0.3 mol/L NaCl ¥ /it;
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PACP-1a [WIEEREE ST i T HABZA ), 2Huk BEIA 3
3.2 mg/mL i, VBRI ENR AN 96.22%, H 1C,, 1A
4 0.26 mg/mL, FHH PACP-1a A &R 75K DPPH
SRR SO =pa e

A 110 4
100 o - V¢
90 s~ PACP-0a

/f:j_‘f——¥ﬂ —+— PACP-0b

282 % —— PACP-la
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Fig.4 Antioxidant capacity of different PACP

2.4.2 ABTS'H HZEIEFRAESIMELE R UnlE 4B
iR, 6 Dalifb ZPEHERFR B T I B4 ABTS H H
FIGERAE I, ZHEAEURBE N 0.1~6.4 mg/mL Y [Hl N
ELAA W AR #si P, X PACP-1a. PACP-0a 1 PACP-
2a [ TE B BE 77 #B A S 5 T A — 4 4y, T e )
k%] 6.4 mg/mL I}, PACP-1a MY R 5k B Rk R
98.97%, H: IC5, {4 0.31 mg/mL, FH] PACP-1a £
WL ST B BRI ABTS A HELEREE S . MRIELL
PG PRI 25 R XTI MR A1 PACP-1a
R T A FRAE BT PRV
2.5 PACP-la FILER S SR

¥ R 1.2.6 T )7 5 75 PACP-1a [ B0 5
i BRI A AR B il 88.82%. 1.29%
1 28.77%.
2.6 PACP-la SIMKIESTIHZER

&l 5 & PACP-1a [y UV &, ¥E 200 nm 2245 H
IR RIS, SRy Z2W B RFIE R A% . 7E 260 nm Ak
R H B e i, 2B PACP-1a A &5 A K% R s i 1E
280 nm W AAKGI Wz g, v g5 HAR B & 2R
IAT P,
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la AY BB R A% AN el 7B Biow, AH b, s
ML P ZUBEIE R . AR . UL R, AR R
g AT AR A5 HDBE SR BE oA 0.112:0.025:0.054:0.122:
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i) 535 ali AL A5 38 PUFh Z2 03 14 BAHZH A A AH [H],
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T 2t SR 0 St DRI AT e PRI A LA KT 4 2 () 7
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la ¥ =25y, Pl REFEDL A AL TG PR b R ¥ T & 2
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TE 0.1~6.4 mg/mL {30 ¥k {0 [ PN, PACP-1a 28]
ZH 43X o-TE A5 T 1 P 000 +F) B 22 o0 e B %) v g
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X o-UE 3 Bl 04 A R B SN 55.77%, H ICs, 1H N
3.42 mg/mL, I TA= 5t e A rh /s il ) —2£
BEZH 73 (CAP-40) I o-GERI BT 1CS, 1A (8.351 mg/
mL), M PACP-1a X} a-JEMBEEA K A4FA94m
HIVER . X RE S 2P =igeesiaa o, A =
VR ELEAA I ZHEXT a-TERY BP0 I SR ZE58 T AN &
1 =IGELS A Z
2.12.2 PACP-la X} a7 %5 8% 7 Fifg i 90 1 45 5=
PACP-1a %} o1 2B BRIl /E A anlE 1B Bip
IR SERFIA, TE 0.1~6.4 mg/mL iR 56 R BE YL Bl Y,
PACP-1a ZH43XF a- A1 24 S A ) 2 905 AR
fifi, 4ZZHEHKRE RN 6.4 mg/mL Hf, PACP-1a 20 43-%F
o-UE 9y Tl 104 410 1 B 1 B /=i D 58.51%, L ICs, 1H N
3.11 mg/mL, ZEEFEEP LERG AP 43S 0 T X -7
ZEPPE RS WAV E 2R PSP-1-1, H
ICo fH N 3.92 mg/mL, & TAMFSE PACP-1a K4,
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