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Abstract: Objective: To optimize the extraction process of polysaccharides from Microcos paniculata, and evaluate the
antioxidant, antibacterial and pancreatic lipase inhibitory activities of Microcos polysaccharide. Methods: Ultrasonic-
assisted extraction method was employed to extract polysaccharides from Microcos paniculata. The single-factor
experiments were combined with orthogonal experiment to optimize the parameters of the extraction process. Antioxidant
activity of Microcos polysaccharide was evaluated by DPPH, ABTS®, and OH free radical scavenging assays. The
pancreatic lipase test was used to study the lipid lowering activity of Microcos polysaccharide. In addition, the antibacterial
activity of Microcos polysaccharide against Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa,
Acinetobacter baumannii, and Klebsiella pneumoniae were measured by the micro broth dilution method. Results: The
optimum conditions of Microcos polysaccharide were as follows: Ultrasonic power was 225 W, extraction temperature was

65 °C, solid-liquid ratio was 1:20 (g/mL), extraction time was 35 min. Under these conditions, the yield of Microcos
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polysaccharide was 3.76%+0.25%. Microcos polysaccharide exhibited potent scavenging activity on DPPH, ABTS™ and
OH free radicals, with the half-inhibitory concentrations were 0.1430, 0.01553 and 0.1451 mg/mL, respectively. The
inhibition rate of pancreatic lipase was 36.22%+1.76%, when the concentration of Microcos polysaccharide was 5 mg/mL.

The minimum inhibitory concentrations of Microcos polysaccharide against P. aeruginosa was 50 mg/mL, against E. coli

and K. pneumoniae were all 100 mg/mL, against A. baumannii was 200 mg/mL. Conclusion: The extraction process

optimized by single factor experiments combined with orthogonal experiment could effectively extract Microcos

polysaccharides. The Microcos polysaccharide revealed good antioxidant and antibacterial as well as potential pancreatic

lipase inhibitory activities, which would be valuable for in-depth developmental research.
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H A b, WFR R DhRL, TR
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N DA TR ARAS R BRI, bAh, A s it el FHAE
ZPP AT BB T Y 2 —, BN Al I AR
R0/ 15 S B s S P P R At o35 e o
A EERNZER) | A HPIER . AT, B
SURAAREE S ) FH A 1R RO AH (233 - DU 2 AT~ KA TR a) 75
4y P 1% (UPLC-Q-TOF-MS/MS) 43 #7147 s i v
A2 s, e 28 AN ETERZE I 3 A MR
ST s ZEHRTN A XA AR A R R 3 R R 2
ST E R TINAE , 55 WoR AT bR R
FHEEILE N 1.63~4.68 mg/g, S4TI9 &BE
Bl b 2.16~4.25 mg/g, /KA I & LN 7.86~
14.18 mg/g. B2 BUAR ST UE AT s M-k 324 A
fir AR B | U AR T AR SEE O

AW R BT s A PUKIR LN B
PR B | AU AR D A B PR R A
P Bl B AROK B Bk S H R B )T 2 R
7k, R EA ATz PEE R | ST TR A
Ty PAE L AR AR T SR AT AU SR S
4 B AR R B BUOR R Z2 0, KPR 22 0 14 2 B 7T 3k
32.83 mg/g, &= TR EITREED TR 25.04 mg/
g, SBRAERO WSE A B A G Bh IR G B R
TR E A KR 2 PS5, JRAT R E [ A 2 h
49 2 3 min, [FESHEE S 4 B #OK$RE (95~100 °C)
Al E— 2045 i Z R HR . Chen 550V SR HE 74 U1
NG R U LA 2RISR 7.47%+0.05%,
A 5 5 T [R) A SR 0 /K PR 1 B H S 3 1) LL AR 22 4
4% 5.88%+0.19%,

FI T, A5 A 24 B o 58 S5 24 v e B i 2
RIS, T AR b 208 R e AR DL
i AR 2R SO e i S e,
FEDIREM BRSSP A TR B — 2R
8. B, AR AR i 25 TR, SR
5 B ORI A AT i ZZ BB ER T2, TRl X
R 2R A= TS R ITIESE, 35 T A 22 hE

MIBLEEAG . IRAR DT B GITEE . PUmETETE, At
ZHEE B . 24 S AT — 25 1 TT S N FH R
T HEIRARYE
1 ARSI
1.1 #HRIS{ER

Tt MM EE AT I 2R A R F
95% I, WeimlE  PUBkBEA A R 7l 281 .
WA 4EE R C(Ve) L 1,1- 2K 2- = il LR i
(DPPH) . 2,2'-Hk % - X -3- 2, F 4% I W e whke -6~ 112
(ABTS) . I GRFRER . KAGAR . SRR WAL . T E LA
R R . JOK SRS | XL TR R
(p-NPB) . —FHIETAR . =AM yT . SRSk .
ZINEPRESS . 5% BT IR AR AR
BRAF] SR AR RE . BUERY . 468 buHiE
FAAE AT BR A /) KIGHFT B (Escherichia coli) .
Aii & e 85 A B (Klebsiella pneumoniae) | 43 85 (45 %4
ERTHE (Staphyloccocus aureus) . Hil LR X A M (Pseu-
domonas aeruginosa) . 1= ANBFT I (Acinetobacter
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Table I Ly(3*) orthogonal experimental factor levels
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AT ATHERRE S 10 mg AEZSE 100 mL (92 HIHR T,
B 0.1 mg/mL WY BEPRIEIR IR o 3 HIKE 2 2 B
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Table 2 Reaction system for determination of pancreatic lipase

activity
205 TrissHCI(pL)  fEWmZ8#(ul)  BH(uL)  p-NPB(uL)
B 40 20 60 80
b 100 20 0 80
A 40 20(DMSO) 60 80
a 100 20(DMSO) 0 80
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mL 1 B & AT 200 mg/mL A 5 M Z2 0% % W, 7
96 FLAR A TRE S AERN . 1~11 BEFLIIA 100 pL
ME IR, 55 12 LA 200 pL 98 3R R ; 5
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1.3 BEALE
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Fig.1 Effect of ultrasonic power on the yield of Microcos

polysaccharide
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5, PR AE A A LA B B BE T T AN T 5, AT
BURST AL G T, S i Z2 AR R, 2
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SR T E IR I R T | 2 B R AR . PRI,
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Fig.2 Effect of ultrasonic temperature on the yield of Microcos
polysaccharide

2.1.3 EHE EbXT A 2R SR sE e R IEl 3 Fr
7, B RN IR, 2SR N B L 24 He )
s #E| 1:30(g/mL) B, X B KAE N 1.89%+0.10%,
HF P AT BB, A7 i i 22 48 -5 1 TR 22 el T FR B
PR BRI I R, A6 R T oL 2R s B
M kL ORI EL RS L Z2 WA SR R R, SX T RE SR
B 9 T P 2 MR S5 A i T A i 2H 2R i 2
R BEAH XY, AU 2 21 PN A Z2 bR 25 T %, L)
ZBENVE B TP, 2B SRR LR AN AR
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Table 3  Analysis of orthogonal experiment results
1.81
< LS ABF YR BESIEIE CERR L DEESRE] M%)
;5; 1.6 1 1 1 1 1 2.7740.24
e b b 2 1 2 2 2 3.28+0.15
=149 ¢ C . 3 1 3 3 3 2.01+0.05
R 4 2 1 2 3 1.66£0.21
1.2 5 2 2 3 1 2.53+0.13
6 2 3 1 2 2.97+0.19
140 T T L] L] T
1:10  1:20  1:30  1:40  1:50 ; ; ; 31’ i T'Zzig‘?i
N ﬂ:{ﬁ K (g/mL/) 9 3 3 2 1 1.44+0.24
&3 B LLXT AR i 22 B 2 R 2R K1 8.06 7.12 7.62 6.45
Fig.3 Effect of solid-liquid ratio on the yield of Microcos K2 7.26 7.69 6.38 8.90
polysaccharide K3 5.97 6.42 7.19 5.55
k1 2.69 237 2.54 2.15
2.1.4 ERFE A XA v i 2 MR R s ik 4 ﬁ f:ﬁ ifi jig TZZ
ij/j—i, Tj_:‘ 5~35 min lj:J s gﬁﬁg‘ggﬁﬁﬂ_ I‘ETJ E@Eﬁﬁﬁi R 0:70 0:42 0:39 1:12
hn, 4AE A fE] 3 5] 35 min B, 35 8] T I OKME HZ £k D>A>B>C
2.44%+0.04% . HJF R AT ekl 58 7= B [a] it B4, RAETE AB,C\D,
HR T A AR E G5, g0 HE RS 5180, M
ZbE AN B rp P E B . gkl i S e a], 20 R4 FHENWEER
1RGP T R, 2R T G v i 2 b i Ta] 5 Table 4 Analysis of variance table
EETE = U VR W R, L MR Ab 2 g R A= ) 1 Ty 2K HEEF R/ AfE B F P
PESWEE IR, B, ¥E$E 25, 35, 45 min #E1T1E3LE AMFEI% 2.198 2 1.099  39.050 *
K B IR 0.807 2 0.403  14.334 *
CERE L 0.793 2 0.396 14.086 *
2.5 DS [H] 5.768 2 2.884  102.473 *
R2% 0.507 18 0.028
_ J=San 159.745 27
< 209 BIEJG it 10.072 26
tfﬁ R*=0.950(A% 5 R* =0.927)
E TE: R L MR, P<0.05,
% .
BT A%, # IR sScie O EmE 7 =1k
1.0 r 1 SCHG, AR 2B A3 2255 0 R 3.92%. 3.47%.

SI ll5 2I5 35 45
HB IR E] (min)
4 P IRFRDO A I 22 B 3R A5
Fig.4 Effect of ultrasonic time on the yield of Microcos
polysaccharide

22 EXRIGHER

TEME D% P IR BRI LL . RS s TR] Y B
PRIZR S g Rt b, Bt DAA it 2S5 e bt 1
225, AT ER AR R I T 2 S50

2 3 Y R AT RIS A AT 1 I 22 AR A PR 2R
N>R DGEEFS B[] ) >A G 13252 >B GRS TRLUEE ) >
CORMR EL ), XOH k 1H AT H A i 42 B T 2020
AB,C D, RIS N 225 W, #EAIRE R 65 C,
BRI 1:20(g/mL), BAIE]Y 35 min, 2 4 /)
7 2553 WA AR W 45 DR AN IR /KOS [a] #4) 2AT k254
Z= 5, RIS D32, J S TR R, RHAR L, 87 BRI R
SN AT T Z2 B AR OCHEE R 3R .
2.3 IIESK

HTIZ A AR M IAE S5, S T P Fef

3.88%, FHTE Ny 3.76%+0.25%, Fik T°3 4 fpfd:
1B (3.28%+0.15%) , FEXM 2% (RSD)E K 6.6%, iZ$z
BT 25 AT R, s RS
AL GG AR R ) 7 R B SR 25 T = AL 2 B R AL F
T8, BAERIUT. 2250 TR I 258
1.13%, A7 ZAE A SRR

24 HEMZEEIMIELEENE

2.4.1 AREEntZ8E%T DPPH A HEMERIEN R
YalE 5l s, fAE 2%t DPPH A H 3E7E B 5
J U R W EROC AR, 7E 0.016~0.250 mg/mL
U Bl PN B 2 T e VA B P 3 N B A 35 (P<0.05)
GE, R EE R T 0.250 mg/mL Jiw, TS ERAE S 30
RIS IR R, X4 T e R I8 B A6 1T B Rk
JZ 1 mg/mL B, 73 i H Z2BE I IE B 1T 1K 94.53%+
1.34%. AaisitZpisxt DPPH [ i BB 50l e )&
47 0.1430 mg/mL, fE 0.500~1.000 mg/mL 5 [F P A5
w2t DPPH A i 3EmvE RS Ve #20, fiidk
22055 SCRR [36] R PESL 4 Z X% DPPH [/
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Fig.5 Effect of Microcos polysaccharide on DPPH free radical
scavenging rated

FEMTERRCRAR S

2.4.2 At ZpEsT ABTS H LR ERAE I8
& 6 T, A7 i Z2 B E 0.016~0.063 mg/mL 1 [
PR TR e B BB Xt ABTS ™ H3EA9 1 BR1VE
SRR, MR ST 0.031 mg/mL B
BRIEIERT 90%, MikE 4 0.063 mg/mL B HH B A
THBRF 97.13%£1.70%, A ZHEH Vo X ABTS”
A R AR OE R BT S 0.016 me/mL, BEBH A
- Z X ABTS'H H 2 B A 8 RIEMH, 5
Gu Z557 |8 ) RN 2R ki Z2 W5 R sSCR AT .

100~ o,
S A — S
¥ 90 e
&
i
3 80+
=
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Table 5 Comparison of MIC of polysaccharides to various

strains
R MIC(mg/mL)
E. coli 100
P. aeruginosa 50
S. aureus >200
K. pneumoniae 100
A. baumannii 200
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