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i E. B4 KRB ER (Plumeria rubra L. cv. Acutifolia) Z ¥R T Y, Hx8& % %4 (PRLAP) 1KJMn
Ao, FE . FABEEEATIEN . ok BEERF KRR ERKE, < PRLAP A RAERR 4 BiL
M PRLAP *f DPPH., ABTS #= OH & &1 & Ak #k /7 & i PRLAP &9 AL F M R AKZ AHH#ZEEN
PRLAP st K AT H# (Escherichia coli) « &% &# HKHA (Staphylococcus aureus)  RAEBEIE (Pseudomonas
aeruginosa) « #.% RHWAFHE (Acinetobacter baumannii) M X % E18H (Klebsiella pneumoniae) 49 3 I H ik
J  (minimal inhibit concentration, MIC) & iF4# PRLAP #93p i iEtk; sboh, @it CCK-8 i5# M) PRLAP T A B &
FRmE (A375) . PR BEFBmIE (B16) . ALHBAE L& @i (DLD-1) . AfURAEmiE (MCF-7) @k
EN M RIFH PRLAPH AT B A /o £ % : PRLAPRERR & #4: 2 F % £ 264 W, #H iRk
1:50 (g/mL) . #2EEF 1A 40 min, 4RIEE 35 Co L &4 T, PRLAP 49 #F £ 4 14.01%+0.22%. PRLAP &Ik
DPPH. ABTS. OH 8 sy & &9 344 K& (IC5,) % A4 0.1934, 0.2315, 2.469 mg/mL. PRLAP 3 X W47 i #m &
* &% HHE 49 MIC 2 5% 0391 4= 0.195 mg/mL, sAEBEIEE . WX LT MHF=00 % RATH 6 MIC 3 A
1.562 mg/mL. MAe&E /) KRR AR, A—=KELCEN, & DLD-1 sk, PRLAP * A357. B16 4= MCF-
7 AL E N A — R AR R L5 K E ) 2R BRI, 1Cs, 2514 1013, 285.6. 423.1 pg/mL. %3: AL AKX
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Optimization of Extraction Process of Polysaccharides from Plumeria
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Abstract: Objective: To optimize the extraction process of polysaccharides from Plumeria rubra L. cv. Acutifolia, and
make acomment about antioxidant, antibacterial and anti-tumor activities of Plumeria polysaccharide. Methods: The
orthogonal experiment was designed by single factor experiment and the optimal extraction conditions were determined.
The antioxidant activity was evaluated by measuring its scavenging ability to DPPH, ABTS, and OH free radical assays.
The minimum inhibitory concentration of Plumeria polysaccharide against Escherichia coli, Staphylococcus aureus,
Pseudomonas aeruginosa, Acinetobacter baumannii, and Klebsiella pneumoniae was measured by the micro broth dilution

method to evaluate the antibacterial activity of Plumeria polysaccharide. In addition, CCK-8 assay was used to evaluate the
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inhibitory effect of Plumeria polysaccharide on human melanoma cells (A375), mouse melanoma cells (B16), human

colorectal cancer epithelial cells (DLD-1) and human breast cancer cells (MCF-7). Results: The optimum conditions of

Plumeria polysaccharide were as follows:Ultrasonic power was 264 W, solid-liquid ratio was 1:50 (g/mL), extraction time

was 40 min, extraction temperature was 35 °C. Under these conditions, the yield of Plumeria polysaccharide was
14.01%+0.22%. The half-inhibitory concentrations of Plumeria polysaccharide in scavenging DPPH, ABTS and OH free
radicals were 0.1934, 0.2315 and 2.469 mg/mL, respectively. The minimum inhibitory concentrations of Plumeria

polysaccharide against Escherichia coli and Staphylococcus aureus was 0.391 and 0.195 mg/mL, respectively, and the

minimum inhibitory concentrations against Pseudomonas aerugino, Klebsiella pneumoniae and Acinetobacter baumannii

were all 1.562 mg/mL. The results of cell viability experiments showed that within a certain concentration range, except for
DLD-1 cells, Plumeria polysaccharide had a certain inhibitory effect on the viability of A357, B16 and MCF-7 cells and
was dose-dependent with the concentration, with ICy, of 101.3, 285.6 and 423.1 pg/mL. Conclusion: This article optimizes

the extraction process of Plumeria polysaccharides for the first time. A series of experiments prove that Plumeria

polysaccharide has good antioxidant, antibacterial and anti-tumor activities in vitro. This research provides a certaindata

theoretical support for the further development and utilization of Plumeria.
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XA R I AT kBl (Apocynaceae ) ¥ 55 AL J& A1
Yy 39 35 4% (Plumeria rubra Linn.cv. Acutifolia) 4T
AL, DA AN+ SR ALY . 57 T EVEHEF, 753k
E =2 T A ) WA X, SRR
U B b DX FH 245 6%, BAATE I RN . & 2Tk
A ERHSS . B, FHTIEE . XSEEE T
EEAS . CHARAS AT A R AR P
FH TG &6 AR A S, LR B T AR & ikl
i AR AR SN . AR SRR RIS AR AR
FEEA ER . FREEARE T B PSS I8
B G U BRI R B XS EE A BRI
HAPUEARS Hred™ . Tuihmglo, ek S8 nG
Mo W IZATETHEY) . S Aika b —F
Sy FE I 4% H o R R i pE 2 ot , B P s et
GREPET L BT Pt PR ot
IS5 I B2 S5 i AR 455 vZ AR e .

ARIRIXGEEAE S I ASRIFRAL . AN [FIES IR A
B ARG EEIENE, U P. acuminate (leaves) H B4R
B HA BUAALAIE R A 2EA9 5P, DAWOOD
22N M XS FE A (Plumeria alba L)WM Hh32EL T =
B, IFEN R BERTAEILRETT . BIATREZYEIF]
PRAHE NS AE (Plumeria rubra Linn.cv. Acutifolia),
A B B MO, TE R . AR B IETE D)
o AP AP DL T A R 25, 1At i vk
i 52 552 96 SR L N7 S5 AN oA R I i 5 &R, 02 /DN B
RN EE AR R T A LBE I AR b, S5 53R 3%
B IRASAM L REREAK I P [ (MDA) 19 & 5, [A]
B B f I F R S AR N b ke T4 (ORAC) /K
SF-, AT B i SR LA PN 09 S AL S CIR A, A A G
A,

H BT, XY S AT 32 B4R v 78 300 Tk i 2IS
T 1 7 T, T DG T XS AL 2 M iF o A ks o
PRI, AR SCE IR XTRG EE AL Z W HUC T 22 St Ab . Bt
B PUMYE T I TS, SRR B AL BRES T
25 & F TR BEREARE

1 HHE7E
1.1 MRS5S

ML TIRAE SR T rh EREB A Y e
GRHEE L U T2 L RIS . S BRRER L 1,1- 08
Fe-2- = HE RV (DPPH) | 2,2'-BRA(- WL -3- 2 FEoR T
EMAI- G- R (ABTS) . HIFLVAR _EV3E vapid:
AR AT RS H]; CCK-8 U ZE A F & I
BHHE (OO TR AR A LB #5353k 5 59
TR W3 AR FRAN 7 ; DMEM 33532 5L fUIG 2F 174
Biological Industries; i . PBS € [E Gibco 2y
A BER.MER  BIAEERAE; B
FFEA . SO A BR oA . SR BC I BRIl R S i1
. S NIRRT ARE A R R AR O
401 (A375 41 Jig . B16 4HJild . MCF-7 4iiJig . DLD-1
aiie) P ERERE B O He kAl
B35 68 v T IO

060ST =P vEVERY  RIITTERBIE AR A
Fl; TG16-WS KR = 3 2.0l & [E Beckman 23
H]; UV-2700 2850530000 RETE B4 #
ED A PR E]; EPOCH i 32E Bio Tek 22 Hl;
LRH-150 A b3 FR40  FRIH A= oA A R
Fl; BB 5060 —SALIRER A BURUET DIESA R
INFE o
1.2 SETE
1.2.1 XSIELEZHE(PRLAP) I T HBOSEMAT
TR AR — A Y Rk e Hig — A P 4l Bl /K 32— SR IO ik
25— B> — Sevage AR H I —MAFS41 95% 2
B T T8 — VR B UL TE % UR T 15 X8 T AL 2 W
(PRLAP),

FEIG T G EEAE TR AL, 3 60 H i, 153
AR, B 500 g XEEAEARILA 10 L B9 = H R
L A 10 ARAAFR A ik EA TR . €0 Z AT
PR B €5 22 0T TG 6, a0, P XS SR A6 i v i B A R At
+, EIR TR G, IR B A A i . FRER
RIS XS AR R 1 g BUCE T 50 mL =)l
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T FE—EHEFETIER WOk L . BRI TR ARG
N iEAT PRLAP 19 $2 X, 198 52 O % 20 2 =0, 78
10000 r/min 2514 F &5.0» 1 min, JH Sevage =58
JBi: BL PRLAP ¥ 4 mL, G0 05-15 T B (CHi e e il 5
LS 421 IRG W) B R 1 mL, B T H IS,
F545PR4% 30 min S5, 10000 r/min 5.0 1 min, 2R
KA 5 G5 A8 53 FF, B 2K I A 2 H AR R
1/4 (WS- 1E T B, 4 AR, R MR
B, BRI A S IRBUR A 95% I 4% 4 °C B
¥ 12 h, ZJ57E 10000 r/min 51 F 5.0 1 min, 325
VEW AR B A EETUE fETKD, Re R R
1SS TEAEZ W

1.2.2 FAPHZFREIEGEIT  FREL 1 g WEAA R 3 47,
[E el L 1:40(g/mL) . $&HXATE] 30 min, $EHE
BE 40 °C, 435 M FETISRAE 216, 240, 264, 288,
312 W it PRLAP 183

FREL 1 g XGEEAEMR 3 17, [FxEiH D% 288 W,

FRELATA] 30 min, FRIBGREE 40 °C, 43500 BHE Lt
7E 1:20, 1:30, 1:40, 1:50, 1:60(g/mL) K} PRLAP

FRE 1 g XGEEAERIR 3 4y, [EE A D13 288 W,

BRAEE 1:50(g/mL) . #2HUEEE 40 °C., 43510 % HEHL
BHAEIAE 10, 20, 30, 40. 50 min B PRLAP 5%

FREL 1 g MGEEACKIAR 3 0y, WER ST 288 W,
BHE LE 1:50(g/mL) . $2EXETE] 40 min, 435100 2 £2
BUREEALE 35, 40, 45, 50, 55 °C If PRLAP 1585%,
1.2.3 IExgiRgefift  WSEACLZHERECT. Z AR5
PRSI 2 Rk PR S Do R LE L BEEs ] $2
HOR R S | AR G, 2B PR AR &, R TP R 3R =
IR TEAE IR, 100 P R BB UL 1.

R LY IESSR R 2K T R

Table 1 The factors and levels of Ly(3*)orthogonal experiment
e
K AR BER& L CHEIURR] DRI
(W) (g/mL) (min) (c)

1 264 1:40 20 35

2 288 1:50 30 40

3 312 1:60 40 45
1.2.4 PRLAP [1Jillf5
1.2.4.1 MHZEPRMEINZng 2 h] PRI S TR

A PEPRE S 10 mg 53] 100 mL EER+, B
A% 0.1 mg/mL P APHEPRAEIS IR - 43 0K 25 RS HUA
EPPHEREIRME 0. 0.2, 0.4, 0.6, 0.8 mL TRk,
FMMZEIR K ZE 1 mL, 435I 1 mL 5% 2505, #8257,
T AMA 5 mL WARFR, T 37 °C /KIA#HE 30 min,
TE 488 nm MW SGAE . LAFH B Mk B C AR Ak b
(mg/mL), W'G(H A RPAAEBR, 25l 2 bR e ph 2k
[ Y9757 M A=0.0094C+0.0928, R*>=0.993

1.2.42 PRLAP ZEME RARD —mEIE 3

17 PRLAP & H1IME o HEBH R IBURE S 1 mL
T, 450N 5% RS 1 mL, RG2S, B
SN AMRER IR 5 mL, IeFHHES), T 37 °C KB
‘B 30 min, 488 nm P EWIGIE . ARPEINIR AR SGIE
HEARRAERRZR B 52, 1145 PRLAP W, ARG
R (1) PRLAP 153%,
LR ) = VXD

;¢ FARARIENO BT H XS S AL 0
JE R E, g/mL; V FoRPEBURUEATE, mL; n FoRH
BEAEEG m RIS, g
1.2.5 PRLAP WA M LIEHEITST
1.2.5.1 DPPH HHIERFNE  HHE WANG 4504
M7 IR FE VRIS R . BN TR MR B2 (0.01562., 0.03125,
0.0625. 0.125. 0.25. 0.5, 1 mg/mL) 1 PRLAP &k
DA K A A BE R B9 BEPEXT R V. %) DPPH [ LW
BRI A T AE o AR ANT : SEE4H T 96 FLAR IR IK
JINA FiRHE R #9 PRLAP B¢ V. 50 pL. 0.1 mmol/L
i) DPPH %W 150 pl; SEHXT FZHAR I ik
JE R PRLAP B V. 50 pL. ZEIH7/K 150 pl; 25 FA%F
REH AR N A ZE4%8 7K 50 uL. 0.1 mmol/L ¥ DPPH
R 150 pl. ZE GRS GANTE 30 min, 517 nm AR H:
W, AR A30(2) 1155 PRLAP Fl Vi I9T5BR#:

x 100 = (D

BB (%) = (1 - A‘; Az)x 100

0

7 (2

A A ANFEHBEER) PRLAP 8¢ V(. il DPPH
M ARSI s Ay ANFIHEE R PRLAP 5% V. sk
MAS B CAEH; Ag: HRMZKFT DPPH BTl 45 59 102 5'G
JEAE .
1.2.5.2 ABTS HHIEGERRME R TANG &2
M7 IEFEAVEE . B[R]k 2 (0.01562, 0.03125,
0.0625. 0.125, 0.25, 0.5, 1 mg/mL) i) PRLAP ¥
AR AR R N A BHPEXT B V. X ABTS H FH2&7
BRI o 2P IR AT : SEELH T 96 FLA ik
A% EE R 9 PRLAP 8% V. 50 pL. 7 mmol/L
ABTS #1 4.95 mmol/L K,S,0, {R-E 7 150 uL; L5
Xt HRZHAKR I IR 1% PRLAP 5% V. 50 pl.
ZEARIK 150 pL; 55 X BRZHAR I AZEARE /K 50 pL.
7 mmol/L ABTS 1 4.95 mmol/L K,S,04 i & W
150 pL. ZE¥RHEEGAEER 30 min, 734 nm ZBI LS S
H, RIFAZ(3) I PRLAP Il Vi FUTERRR:

A —A,
A

0

= (3)

BHBRE%) = (1 - )>< 100

Ao A FRIOR A [F M B B9 PRLAP 8¢ Vil
ABTS Fl K,S,04 1R WIMAR I GAE; A, FRARANH]
WRIE ) PRLAP 5% Vo IZKIMAS GRS A, 2R H
JinZK AT ABTS Fil K,S,0, TRA TN CREE
1.2.5.3 OH H HEIWFERRME  ARIE 1 fay 4500
M7 IR AR . BN [R5 (0.01562, 0.03125,
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0.0625. 0.125. 0.25. 0.5. 1 mg/mL) ) PRLAP ¥
LA B AR TR BE R B FHMAXT R Vi XF OH A 375 bR
HEPEATINAE o APBRUNT : SEHGZH T 96 FLAR AR
A WS Bl #) 9 mmol/L iy FeSO,. iR ¥k EE T 19
PRLAP 5 V.. 9 mmol/L 7K # g LA & 8.8 mmol/L
30% H,0, 4% 50 pL; SZEXT HEHAK K IIA 9 mmol/L
i) FeSO,. FIBRHEE T Y PRLAP 8% V. 2818 7K LA
J% 8.8 mmol/L 30% H,0, %5 50 pL; 45 P4 FRZHAR UK
JIA 9 mmol/L 1) FeSO,. Z51%/K . 9 mmol/L 7KiFik
DA% 8.8 mmol/L 30% H,0, 45 50 uL. KIS, =
1R 30 min Ji7, 510 nm AR G EE(E, AR R
(415 PRLAP il V. BUTHERH:

A —A,

A

0

& 4

B %) = (1 - )x 100

o A RORARHRBEE (Y PRLAP B¢ Ve ITA
FeSO,. /K7 . H,O, MIFSGIE; A, FRoRASEHK
JER) PRLAP 5% Vi LA FeSO,. ZE7K . H,0, M5
O W SYGAEL s Ay 2878 ZRAB /K N A FeSO,. 7K A7 & .
H,O0, M50 ERE(E
1.2.6 PRLAP #EEVEMME  RAAME NG RBE
M PRLAP XHHRE Y MIC., BAASEIRINF B
FFEE (Eco) . 4 B (0 M A2 BR 14 (Sau) | 5 2515 2 i 1
(Pae) . fili# e AR (Kpn) | B2 RNEhAT 5 (Ab) 7E
R R AR RIS, T 37 °C B53% 24 h, il
£ 10° CFU/mL H & 1l 50 mg/mL PRLAP &% .
TE 96 FLAR A TRE SRR REFIEEFD, 2~11 FLAFLINA
FFEMY 100 pL, 55 12 FLPINACE IR 200 pL;
% 1 FLh i A 50 mg/mL PRLAP ¥k 200 pL, f% b
MREZEES 10 £L; 1~11 FLIINA 100 pL B #; 37 C

Fr 55 1 FL P in A 50 mg/mL PRLAP %5 % 200 pL,
2~11 FLEFLIMA B IR 100 pL, 55 12 FLINAE
FEWZ 200 UL, e 1~11 FLIINA 100 pL B, A
BEARYAE 600 nm M SAE, K 2H 1~10 FLIOG
{H 5 ZEXT IR 1~10 FLBOGIEMNE, SRE 2500 5
RIGLHEE 11 FLOSHMEXT BR4H) Fnsf 12 FLBAMEXT IR
1) G5 RAE He e, 22E 2 iR H 2R 12 FLS RN
SR 12 FLZ 2Z2M9 5/ NS MIC,

1.2.7 PRLAP Xy 4HpaiE Jindszm R CCK-
8 LU 5E PRLAP X hJeg 4u ply® Sl ==, = 5eH
DMEM J:hiliE 350K PRLAP Bl 0. 3.125. 6.25.
12.5. 25,50, 100 ug/mL 7 NAZ5HIE . 7E 37 °C iy
FIMEEE . 5% CO, 251 F353% A375. DLD-1. B16 Fll
MCF-7 4iififd. HBO A KA 4ui, 53455 96 FLAK
rf, R A v A AL 24 5000 AS4HIE, 7E CO, K
FEFETERFE 24 he BUARRIHE (0. 3.125. 6.25. 12.5,
25,50, 100 pg/mL) 1) PRLAP ¥R, 18 U MATG i 3
FE A A 96 FLAR H, BEfL 100 pL, 7€ 37 °C 5
FEAE TP BT IR 48 ho W FLIIHEHL, 2R M1 A-FL P9 Jin
A 100 pL & 10% CCK-8 iz 7 (14 FL il 15 57 Kt , 78

37 °C BEFRFENEETR 1~2 h, JHEEBRMYAE 450 nm b
IR AR, ARPES = (S) TR AN 17,

NS /1(%) = % %100 & (5

o Ay TR A RRIOGIE; A, FER AR
AR O GIE
1.3 IR

S G R S RO AT S8, Bde R ol
Mean (¥ M{H ) +SD(Fr#EZZ) o 7K FH Microsoft
Office Excel 2019, SPSS 23.0 2 GraphPad Prism
8 BRAAUEA T I YR AL F | S Hr S 4
2 BR5SH
2.1 BRERWER
2.1.1 MFEIIZEX) PRLAP 182 g5z ME 1 1]
LI Y, 75 T RAE 216~288 W YL Py 2 HH15 3E
YERTFE I, B 288 W BHARIHRAE N 5.24%=
0.12%, 3X 2 H T8 75 I 19 2 A A FH A 4 it &2 1
e, AR 28T . MRt 288 W B A4S
ST, 33X AT BES: S A A D3 e, XA g R
VEFHRG A, i Z2WH MR T 28, 5 R 2 2R I T
{HASAF AR 8, K, YEHL 264, 288, 312 W i
ATIESSRSS .

2i6 250 264 2é8 3i2
AT (W)
Bl 1 EFETIFRA) PRLAP #5451 50
Fig.1 Effect of ultrasonic power onthe yield of PRLAP

2.1.2 BHE LX) PRLAP 18R fg52m) @ I1E 2 a4,

Z IS R BRI EL A AT B S, &) 1:50(g/mL)
A ik 3] B SO R 9.25%+0.08%, = J5 18R T

ZHIEHR (%)

6 T T T T T
1:20 1:30 1:40 1:50 1:60

BHREE (g/mL)
B2 BHE X PRLAP FR (1525
Fig.2 Effect of ratio of raw materia to water on the yield of
PRLAP
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B TR AT RERIE RS R Le Bl oS, AE A iE N
TR SIS A BE 25 TR, 20009 iR B ok
P, B2y el ok, AR Efsss. H
UNSRARZZHE TN 755 AR 04 LB, Ak 22 MR e B
WS AR, FEOE TR RN, REETHAFERS I, 152
TRERT, R, PEEL 1:40. 1:50, 1:60(g/mL) 347
IEAZIRT

2.1.3 FEHUEFAIXT PRLAP 15 3Rpg52m) MK 3 1l
LI Y, 28545 R 7E 10~30 min 71 [Fl PN BERTE] 1418
I v, Bl A e A A, X R A AN L A T e 22
FBEHC, E 30 min B K B e KRB 9.78%+0.14%, {H
AEFE A E AR A, 25 fh VR ) 2384 I Hhil
Gy ZZHEBHEE A2 B IR, FEUSR T RERY, Rk $E
20. 30, 40 min FFATIEATIRLE

104
o 9-
§
% P
QL F
6 L LJ L L] L
10 20 30 40 50

FEHURF ] (min)

3 4REURRIXT PRLAP 153455200
Fig.3 Effect of extraction time on yield of PRLAP

2.1.4 RBUEEXT PRLAP 15R g5z M E 4 A
LIE H, XY TEAE ZHEAS RAE 40 °C bS8 EomE A
13.34%+0.18%, Bt a3 1 Tt , Z2 B e e B4,
Kb SRt . MERPGRE T 40 °C B, 28
TR AT AR iR B s S s e e
VD, A3 ARV D55 DT T B AR SR B AR, [
I, e$E 35, 40, 45 °C PHFTIEASTEG .

14-
124
< -
¥* 10 —
=]
£
R o
6 T T T . T
35 40 45 50 55

FEWUREE (°C)
Bl 4 JRIBGREEXT PRLAP F55 1520
Fig.4 Effect of extract temperature on yield of PRLAP

22 IEXIRELERSI

¥ 1.2.3 25 BRSO BET Lo(3) IEAZT ISR, 15
X EEAE WA BT 228K, I8 N =X R
AEZPERF R BT . IESSIERE R WK 2,
TiZEsr Tl 3.

#*2 IEEATIR

Table 2 Orthogonal experiment results

RIS ARFEIIR BRI CIEEUHE DIREUEE 53R (%)
1 1 1 1 1 10.78+0.012
2 1 2 2 2 11.04+0.027
3 1 3 3 3 10.20+0.045
4 2 1 2 3 9.34+0.023
5 2 2 3 1 13.03+0.004
6 2 3 1 2 7.50+0.037
7 3 1 3 2 9.85+0.010
8 3 2 1 3 9.43+0.007
9 3 3 2 1 11.17£0.013
K, 32.74 29.94 27.99 34.91
K, 30.12 33.59 31.50 28.92
K, 30.12 29.62 33.66 29.33
k, 10.91 9.98 9.33 11.64
k, 10.04 11.20 10.50 9.64
ks 10.10 9.87 11.22 9.78
R 0.87 1.32 1.89 2.00

HEFK D>C>B>A

BAETE AB,C;D,

%3 PRLAP IEZCIRSGTr 220
Table 3 Variance analysis of orthogonal experiment of PRLAP

g 3 NEZEFHM HmE  # F P
ABFIIR 3.33 2 1.665 29.82 o
BEHE LL 8.262 2 4.131 73.983 o
CHEIUT 1] 16.185 2 8.092  144.918 o
DIEBUR L 23.735 2 11.867  212.523 Hox
R 1.005 18 0.056
Esan 2926.225 27
IR T 52517 26

R*=0 .981 (I /5 R*=0.972)

HE: ** P<0.01, TR ZEFMEN B3 * P<0.05, Fn R RE .

e 2 o, it BT AR HE S XS AR AR
RS T2 R R AR AR B (D) >$E B[R] (C)
>BIE L (B> TR (A, eI T 22U 5N
AB,C;D,, B 7 I &y 264 W, BLM L 1:
50(g/mL) . HEHLATE] 2 40 min, FEEUEE N 35 C.
% 3 Jr 220 Mrnl 4%, A TR RN L . $R
er] | HREHCHR I8 B R /K- (P<0.01), T RH 44000
TEAE, VUFP A SRS EAE SR = 22T R,

ATV S AR R T2 i RS T, PRI SR AE
TR K 3 g HEATH A 5050, W ORI 5 R
13.95%. 13.98% A1 14.11%,FHHEHN 14.01%+0.22%
FEXFRZE(RSD) R 1.6%, REHIZ T 2 EE MR AT, 16
GG AR PRI
2.3 PRLAP MM EMEMENE
2.3.1 DPPH HH&EIFEREEST &l 5 A] %, PRLAP
X} DPPH 1% 15 B A FH 52 e BE AR i 78, 4 0.016~
0.500 mg/mL 3t [ PN B 5 e B 1 s T BRAE FH W 3
WauE, BRI T 0.500 mg/mL 5, WG AE TR
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