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Research Progress on Chemical and Biological Activity of Psidium guajava Polysaccharides
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(1. College of Life and Health Sciences , Northeastern University, Shenyang 110169, Liaoning, China;2. Key
Laboratory of Bioresource Research and Development of Liaoning Province ,Shenyang 110169, Liaoning,, China)
Abstract: Psidium guajava, a type of fruit tree belonging to the Myrtaceae Family, is widely grown in tropical
and subtropical area in the world. In addition to its good edible value, P. guajava is valued for its nutritional
and medicinal properties and has been traditionally used as a supportive treatment for multiple diseases such
as diarrhea and diabetes. Polysaccharides are major bioactive constituents of P. guajava and have antioxidant,
anti-tumor, anti-inflammatory , immunoregulatory , hypoglycemic, and improving gut microbial dysbiosis effects.
This review summarizes reported extraction method , structural characterization and biological activities of poly-
saccharides from P. guajava are reviewed and summarized. The aim is to provide a reference for the further de-
velopment and utilization of P. guajava and its polysaccharides in food and pharmaceutical industry.
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1 BABSELEARIE
1.1 FHAMERERBOTE

LT ER, T TR AGETAIGR . £
BEHE ORI LK N 3, AL 35 s K LR ] pH B Y
PR K K 5 304 Sk I PR s v 390 LA SRR AH 2R G it
17 22 BH 2 B i 30 8 7 g s, 2R U k£
FE, BRAGGE W HAK IR B TE AN, Bkl B B2 300 88 7 4l B 42
TR B il B A TR LA B e e B A B AR A3z o
T L HEEE o,

POKIZ L RENS H L Hh PR B A 10 4 T4k AN
PRVE M, B ARG T R = 4 e 3, 7 7 A A
ZHESR gz e, Z I ST i SRR
Fb HREASR] | BREE EE DL AR B B0 22 B R A 5
i), DTS S BROK IR B8 75 A1 A 2 B e AR 4R I T 2 (3R
1) o N2 S A8 oI Bl 17 18 5 A1 7 R SR S 2 Ml AR
KR T, e B B B 2 4 100 2R S 2 i A %5
Wi 45 553 , T SR RO B | BB 1] A KR S i ot
& NI E T A R S 2 OK IR S ek T2 4%
1R R BE 67 °C BHBE HE 1:49 (g/mL) | 45 B [A]
59 min FEHL 2 K, % T 2 M 2SR K 7.03%. TEF
AR 2P I A PH A AR B R 22 W 4R R
R R 2R A 5 559 T K v Ay 4t R 1) > 2 JCTRL 88 > kT
Foo 16 80 °C JHf kb 1:30 (g g) &/ FHEE 3 h Mk
FET 2 R BUCRAT A B 5.32%, WA W58 2R i §2
B0 750 AT 4 1 5 A0 1R 2 A SR U, R AERR
FRAE 7K o AR T G R - e FE A R A (sodium do-
decyl sulfonate , SDS) AT DL 44 5y 75 A1 18 4 L v 2 W 1) 42
B, Y4 SDS ¥ IA ] 0.29% B, £ 4 5 BRI
43.7%. fH SDS ¥ FERE N E] 0.4% J , Ak Sk 4 i vk B %)
T O Z MR BORE A B %, [FFSCE pH 4
i) 2 A1 1R 22 R BCRCR , pH (B 5 BY/K IR IR BUR
THPEK (pHY) , th P Y R de 1K

7 T AR RT DA R 75 A 25 A 35y 4 s A 4
AU R R A SRR R A ROR T2 RE

TR A TR S B, 78 3 A A 2 B AR IO Y 8K
21231 SRIPUR L 7R T R 5 D R[] 2 K 3
SRR Z2 A5 R, PRI ) 40 1) 2 A A 22 08 7 4 B
PRPGEE B R T IR H R SRR, 5
WS A R A DL AL T ARSI S B, o B R 4
I R VA A A R 2RI T2 S5, K
BHR XS 5 A R 2 MR BOR 52 AN B 3 IR
T AR 2 IR 60 °C, $#2HL 30 min, 5 %
240 Wo 53 —TiBF R SR BRI LE 1:25(g/mL) | $E U
& 55 °C HEH 30 min JHFF T 240 W 4544 T FH A
M ZHERR R 0.49%>, FAREL R ETHESHR
JE 18,53 , A B A O] FH PR 28 50 56 D R E A8 S50 2 PR
PEBCGH pH XS B 45 25 i o K, HAR R R >
7R STRIOR B 002 SRR I T 2440 pH2.
BHREE 1:30(g/mL) FEBGEEE 50 °C A TR 30 kHz.
UK VKAERRGEAS T RRIZE IS R LA pH 2.5 &A%
T ) 7 i A O A AR R B LR TR R SR
ZA] PLikF] 7.88% Fl 6.32%.

5568 75l B AR U AR, S il B AR U TR A L
A RICR = FER R R /N S AR
AR Ty 77 SR e Tl VT B W A R R A el ALl
HHI O B BTk A 7 A 2 W B D (%) 0 R X A
o ENREAERE NG DL WS b R FH o TR
TR R R T A AR AR S 2 I e T AR R L
1:3(g/mL) fIE T2 200 W pH4.5  F2 B[] 20 min,
Z T 2H S H AR N 6.82%, [FIHT &MY
T TR M 200 W, 2 B [A] #2520 min X[ K £
FHER IR I 5 B0 hin $A IR 22 it R Ay 1281,

VIARA I 22 WE /K SR 3500 o A ) DR 1) B o 1 023
SRR AT T2k, A4S 8 2 A B R Tl 24
IR AR TRHL L AN BE HLIE S W 22 B HR B 1) ]
O TN DRTE 6/ (=1 il O v/ O 7 L 1 D
UM LA TG MR T bR , 56w 7 T 2 O Ak R 7R AR O
AR T2, G50 R B, TR G i [R)
DA e TR B8 4735 v ) 3 A AR R S 2 R R PO S A G
P o M TR DL R B O R B — 2 Y S 4k sk
2 1 Dy e ol AR RO B T S U A 0 T A R AR S 2
TN . R IATRIURE 37 °C, #2510 min,
R 200 WA A ) B AR R SE 2 T
BEIEALTE MR A, L RIE 03 A 2 PR T 2000
B 1.
1.2 FAWMEZES it

PIIK R i R B B 765 A WA 2 W S A R
gl RRME AR N TR AR AR
o F— 25 BT AR 1L A A A AT BDRS 1 2
PEHCY) . T4 B0 22 B R W SRR AT 2 T 1] 3
SRR PR ALV TR B AT 25 R K = IR M T, i
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Table 1 Extraction methods of polysaccharides from Psidium guajava

L RO HiAbH T % T258 TR BT A By v B3 CER
B Bk AP T BHELL 1:499,67 °C,59 min, W2 K 1EMEHME A Sevag WL T 7.03% [20]
JEPA Rl B BRI RAHET—TH BHR L 1:25, P II5R 280 W, 45 °C,30 min NA 2.28% [23]
SR T Bl R SRRV g BHREE 1232, B TR 200 W, pH 4.5,20 min 75% IR DLTE 6.82% (28]
P AT IR SR A —95 “CK R 3 min—HtT— BHE L 1:400 A R 90 W, 80 °C,pH 2.5, 80% ZELIIE—HEITEE— 6.32% [27]

FT#—80% 2 B4 30 min. #ET
SR AR SR —95 “CK 3 min—HET— BHELL 1:40°, 7 T2 90 W,80 °C,pH 2.5, 80% LELNIIE—INEPEM— 7.88% [27]

FTH—80% A L TR 30 min. BT
WA mIpRIGE  RE—-Y R —50 CHE Rk Frit bl 1:8", ] 50 min, 41 2 1% NA NA  [30]
R #okiRE RPN JFfE bt 1:120,45 °C,pH 5,SDS W EF 0.4%), NA 28.9% [22]

PRI 3 1)
Rz AR R R T R RHRE 1:30°,50 °C,pH 2, B AIER 90 W, NA 19.5% [26]
100 ‘C’K[if# 3 min 30 min

RS AR RS- Y) R —75 CHET I BHAEE 12160, 75 T1% 200 W, 37 °C, 10 min 75% LPEILTE NA  [29]
SR AR RV - AR AT B 1:274, A D)% 320 W, 73 °C, 21 min NA NA  [31]
o POk R g JFid b 1:300,80 °C,3 h, $2H) 3 1% NA 5.32% [21]

i ROk 90 CHET MR ik

[ 2 h—80% L BEFIA 2 h

BB 1:152,90 °C,1h

0.1% 1P —80% LB 15.3% [32]
VLE— S BER U TAT PE 4

R R =70 CHEF—4TH BHEHE 1:35, A TR 240 W, 60 °C,30 min NA 5.41% [24]
I e A AR IR H—60 “CHET—FT 4 BHRLE 1:25, 887 2% 240 W, 55 °C,30 min 80% LWEILHE 0.49% [25]
I BRI =65 CHET—4Tk BHREE 1:140 BRI 140 W, 80 °C, 16 min 90% LFEILTE 2.00% [33]

TE:NA Tl s a A IEORHETE S R AL (g/mL) s b W EURHS R B FE (g2 g) o

X ZBEAE R B T, 207 AR R o T A 1 2 pE R Uk
RT3 Be Ak R BH A SRR A Diaion HP-20
RS LA i 25 G B 00 1 X6 2 A AR K 8 1 2 i
— 4k, % I Diaion HP-20 %KL B % 7 £ A £
T B W B AT 35 3 50 o/L, B 0~50% (1) £ R g
EERS VST E 2 5% N S G | aR (318 & P g i |
H W Z AL TR 95% VL Lo R EEUUE e 2 BT
E 35 5l A 2 T 0 T Y L 3 (4 i ) 25 00

TFBt. AR, AT MR AT 50% .70% LA K 90%
TSR T A 1R SR SOK H W T 1 2 W5 B4 AT 43 2 DT
VE T FRAAE S — 2D oy B Al 15 B 4y TR
Ry ¥ — 1R 22 W 40538 A B R 1 3 A 2
afifb L B b, H B R DR S B T aC I 4T 4 R
DEAE-52 TN /5 8 M BE X Sepharcryl S100 i 28 A ¢
i Sephadex G-75 VL I B g W e i Sepharose 6B s
Fe 1 T8 2 il £ 1Ak T vk LSS M RAE 25 W3 2,

K2 BFRBSBEENRTERENEYE

Table 2 Structure characterization and biological activities of polysaccharides from Psidium guajava

AL B il vk 4y FHE/kDa PR Y, PR LA g T AR SCk
Wz PEP 95 ‘CKMlF—80% LR EH— 618.4(43.4%) Rha:Fuc:Ara,  0.58:0.02:88.48: 31154 Relr IR [27]

pH 2.5 FrEER /K 80 °C,2 h 93.9(56.6%) Xyl:Man:Gle:Gal 0.78:0.07:0.40:9.68*

—90 W 7 30 min—80% i
VLE NGRS — BT

W PUP 95 ‘CKEF—80% LELRTEI— 1168(11.0%)

Rha:Fuc:Ara,
pH 2.5 #ERR KA UE 80 °C,2 h 120.3(53.9%) Xyl:Man:Glec:Gal

A A
Gal A 60.4%"

0.47:0.03:83.86: [£311E Rel JHERER (27
0.76:0.08:0.43: R ER A

—90 W i#75 30 min—80% L% 64.9(35.1%) 14.37 %
YUIE— TN EE G — BT Gal A 60.4%"
B GP-1 BUKIER S HEET—50% NA Man:Rha:Gal:Gle 1.01:4.69:7.68:3.34:  [FEIBE  STZ+HFD BiRSHGE  [35]
BEILIE— BT :Ara:GalA 22.46:27.69° I KR
AL GP-2 HUKIRI BT —T70% £, NA Rha:GlcA:GalA:  3.42:2.04:1.01: Fgzsid  STZ+HFD iS4 [35]
FETLE BT Gal:Ara 15.55:21.09 ki PRI R
W GP-3 HUKIR— 3 HEEITL—90% L NA Man:GleA:Gle: 1.02:1.01:5.02:3.59:  [&IBE  STZ+HFD MRS [35]
BT — B AT Gal:Fuc:Ara 3.23:10.50¢ PR FE
B GP-4 0.5 mol/L NaOH $2I—75% £ NA Man:Rha:GlcA:  3.14:6.98:6.03: FigE  STZ+HFD MR [35]
ULIE— BT Gle:Gal:Ara  10.62:31.29:25.75° i KB
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Continue table 2 Structure characterization and biological activities of polysaccharides from Psidium guajava
L AR il 8 ik 7 FH/kDa PAUEZH AL AN LA T HEHY SCHk
BRI PST 100 ‘CIKIRI—80% L BEILIE— 163 2-0-methyl-L-Ara: L NA NA [39]
BENT—1% CRRIMIEi—80% 2-O-acetyl-D-Gal:
L@m%"ﬁ*ﬁ*@ephams 6B D-methyl-GalA
HS GP70-2 80 “C/KAEI—T0% ZEEITHE— 74 Ara:Gal 1:1 btk ERIEE 87511 [36]
#HHF—DEAE-52,0.1 M NaCl—
Sephadex G-75
WAL GP70-3 80 CKIRI—T0% L BEDTIE— 106 Rha:GleA:GalA:  3.42:2.04:1.01: % it o-HAGHET T (37]
HHT—DEAE-52,0.1 M NaCl— Gal:Ara 14.53:20.08*
Sephacryl S-100
FRAZGPI0-1B 80 “C/KIEI—90% £ FEUTIE— 16 Glc: Ara 9.92:84.06° Feimb oA A [38]
#EH—DEAE-52,0.1 M NaCl— BN S
Sephadex G-75
A 6P 60 CKIEI—T0% L FEDTIE— NA GalA:Gal:Ara 3:1:6° WAER  EIREE/NE [40]
Sevag I HE 11 B el A e
WAL FAM POKILE— 2 BELIE—Sevag 15 NA NA NA [ MU DO SRS S [41-43)
LW B - LR R N B R PRI RN
R FOM ARSI HIE (10 kDa HiE NA NA NA PRI PUSEPENEA FHE [41-43)
ZH 1T fi)—Sevag B M RN JRIR /N
RS PPG AR —T0% LFEILTE NA NA NA PobERALT FME SR [29]
A AR B HRTEBR
WL PPG PORIEI—  BEDTTE NA NA NA PRI X O WEESEIT [44]
ELIPN !
o FL HUKEER—80% LT 156 Ara:Gal:Rha:Gle 64:23:8:5%; 1R R [45)
Ty H— R R 8% GalA et
" GLP 95% LEEIIRMEAE—60 'C,  957.1(23.3%) NA BHIERR 7.59%" brsft  HHRAENERR;STZ+  [46]
400 W 74 20 min—Sevag B 288.4(7.6%) FEILRE SR B IR
HIA—70% LFUEENT 127.4(3.0%) INEL
3.34(66.1%)
H PS-PGL EiKIE—T0% LEFILE B NA Fuc:Rha:Ara:Gal  1.44:3.88:22.6: Prgdl  Veo AU BEEb A [47)
[ivEZ :Gle:Man: Xyl 29.41:33.79:0.59:
7.71b
¥ GSPS FEIKIET5% LTI NA NA NA bk JEACHa AR AR [34,48-
bbb RAUEREENRG  49]
SREVETT s MCF-7 4ili
¥ GSF-3  FilKIE—T5% LEFILE— 34 GleA:GalA:Gal:  3.28:28.13:14.88: PR MCF-7 4L AT [49-50]
Sepharos 6B Man:Gle:Ara:  3.96:22.99:7.31:1.55: Hueil™y Mgt ; s CuE

Rib: Xyl :Fuc:Rha

14.81:1.68:1.43>

i L 20 i

. ﬁE@%&%H’i(guava peel pectin, PEP) ; &A1 1 S 14 %ﬂﬁf(guava pulp pectin, PUP) ; F A f 5o g*ﬁ(guava polysaccharide, GP) ; ey A
B (polysaccharide from Psidium guajava, PPG) ; T A1 i Z2 b (guava leaves polysaccharide, GLP) ; Z& A1 1 T 22§l (polysaccharide from Psidium
guajava leaves , PS-PGL) ; 5 1 1 FIF Z B (guava seed polysaccharides, GSPS) ; 7 1 i F T Z i 41 43-3 (guava seed polysaccharide fraction-3, GSF-
3);Rha FLZEHE; Ara FITRLAAHE ; Fuc 25 300 ; Gal 2L FLHE ; GalA - ZLVERE IR ; Gle #4505 ; GleA 45 WEIE IR ; Man H 2805 ; Rib M ; Xyl A B2
PIFU RE 2 LG s b o BT 43 L s NA Tt s STZ BENRA B 3R s HED /&5 R il

W R LA T T T A 0 TS 2

1.3 T 2S5 R

PR AP R S A ORI 2 hEAS
ey 5 LA W9 P ) O 2R 2 T S AT 5 Y R
WIERIRZHERATT A IS R4 R
AR LA 07 SO Al R B R A 4y XS
HEAMEE, LEE SR E RS 1R h4as
Hy JERHIE AT R A, SR 2 iR 25

Bl AL T BE A AR B, R R T
JEE AN EAT RIG RS AR W R R 2k,
DRI T 22 B 25 H S Z2 BRI ST U ) — M o AT
KB (ORI 8 T B A5 Rl 2 BOR I Pt
JE VLR A L 1 AU T 0 0 Rl A A 2R RO
ZERABIESE R (R |, BB 22 1) 2R A5 AL B 7R 2
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2 H AR 1k, T A48 P o AR AL AR Y
ZWEA 174 FREESCHER AT, F AR K 2B R
PEZBE B RS T F2 22 - FUBERE IR (GalA) , B
BE LI ZLBE (Gal) BT 0 (Ara) 40 (Gle) R 3 .
B B A S DT A R SR SE oK R W P R AR — 4 T
BT 1% BRI /K ETEZ S PS-1, H s 2-0-Me-a-
L-Arap .2-0-Ac-a-D-Gal Fll D-methyl-GalA ZH A%, H Ara
Sy MLk Mg FRU0OT L R 1 B A R 2 W T i RO AL A
R BB ILZR 20 T AR R 2 MELE S5 1
AN . BFR R AR E R AR R R 2
F1 Gal: Ara: Gle: GalA B LB 4050 1:1.4:09:1.2,
1:2:0.4:2,1:0.7:0.4:0.3, i b GalA & e,
T BB Gal, 1 H AR S i I & B A KR
(XyD)S4, BE AT 5% FL A T 20000 75 A 10 A % TR B SR iz
TSR A, R B A FUR R R e R A A
P2 Vel D@ TGRS o B £ B (e 1 i
TOZE R A X0 o PR SRR AL (48.57 % IR TR B2
R (56.29% ) B B2 T iy 5 44 W S A b /s SR A
SR IRE ISR Bz SR b, 2 5 TR SRS 1 R TR
T 2R B RS AT R At 22127

HATA 5 PR IE T3 A M — 20 e 17T
R ) 288 AR R 2 2 P LA % R R A5 ) B oTB6 304
AF 5 38 K B B0 285 6 s B T € 19 7 vk A3 A1 R
3R A — 4 T8N 156 kDa 19 34 Z 8% F1. 8
i Smith R o UL AL 55 0 BT IA Ol F-1 2 Bk
FLBHEE R M (RG 1), HE R 45/ oo ds(1—
5)-Araf, (1—3,5)-Araf. (1—6)-Gal . (1—3)-Gal , (1—
3,6)-Gal.(1—2)-Rha.(1—2,4)-Rha fi1(1—4)-GalA
55 8 FiEAR IS, /AR s 2 Ps- 1
BRI IT H (14)-2-0-Me-a-L-Arap . (1—4)-2-0-
Ac-a-D-Gal fll(1—2)-a-D-GalA6Me ZH 51>, tH4h, F
] 2 2 T A 1R SR SR B MY 70% LA B 90% £ BT
VEFRATARAT T 34N —Z 0 GP70-28%0 GP-70-307 ]
GP90-1BB!, H 1 GP70-2 Fl GP90-1B ¥4y H A 1 Fif
BRI P 28, T GP-70-3 S 5 b OB ZH Al
FY B R BE 4y S AR K S PE IR TE 2 8 . GPT70-2 2
B R AL BB , T4t (1—3)-a-L-Araf f1(1—3,6)-
B-D-Gal 41k, , %%t (1—6)-B-D-Gal 41 ik, , A it A
B-D-Gal®l, GP90-1B F 55 (1—5)-a-L-Araf, (12,
3,5)-a-L-Araf VA M2 (1—3) -a-L-Avaf 2 i . 4% €0 45
(1—6)-a-D-Gle ., (1—)-a-D-Gle Fl(1—)-a-L-Araf 13!,
GP70-3 E£45EH (1—3,6)-B-D-Gal . (1—6)-B-D-Gal . (1
—3)-B-D-Gal , (1—5) -a-L-Arafd FlbE5% 52 A%, 4%
i (1-2,3,5)-a-L-Araf, (1—3)-a-L-Araf, (1>3)-a-L-
Rha, (1—3)-B-D-GlcA . (1—3)-B-D-Gal A Fo Flof 5% Ik
R, R IBE A B-D-Gal, FE%E 731 DL M Fi 52 4544
BATT I ZEA LA b R o O R A

BELL M B A gE i — 20 R T GP70-3 M A5 .
HFFREE R R GP70-3 A AHLN B Rk ah #5105
JE 3 SO EE A R s AW B 5 T ROIRES R B RN AR
FLIA N HEN 5 GP70-3 RAF A /KIE TS DA G ; 9 H.
HIAG T GP70-3 ANEA — AR e AL, Xt H R 3%
1 2R LS R FRAE H B R R () — T BT

2 HEABESBEEVEERARER
2.1 Pk TENE

SIS 3G N 55 R AR e 14 AR
BEYIAH I, B 7 R SR PR 1 & B0 ELAT B 22 1) S B
I FH A ENS, BF 58 K B A AR A 22 W B A SR 0 T R
A SRR T, SRm R RO AR T HUIR AR, ARk
AhTE BR O, 1 - 0K -2 - 5% B F (1, 1-diphe-
nyl-2-picryl-hydrazyl, DPPH) H i & | #83& H 1 38 DA &
2,2 BRI (3- 2 FE ATk -6-fif iR ) [2 , 2" -azino-
bis (3-ethylbenzothiazoline-6-sulfonic acid) , ABTS] H FH
FEBY 1Cso 1539 °M 46.5.175.5 pg/mL Fl 102.8 wg/mlL,
L BEHE e PR /N BT O 8 4L Ak 4 1 Ak il K 7 R
IRIL PN AT, 2 A AR A SR 22 B 0 s AR A
BB Eh S A 5 R0, EL AT LUK A D 4 I PR /)
BT JIE B 0 S AR AT 2 A AR T 22 T LA TE 4
K0 MUK B Y Vero 20 106 4 480 A i34
REAR LRG0 A K ST, I 1T DA ff SURUK 51 S 1 BE
O RIGAE T, 55 A0 A AR AR S v 43 B Al Ak Y 2 0
GP70-2 HARHMNER: DPPH [ H 5L 175 M, 1Cs, 18K
10.8 mg/mL13,
2.2 PATORE IR A S R

Fe AR I 105 DR 1 il B a7 AR L TR
oA B AR W 5E & B, A AR R 2 8 GLP
(100 mg/kg, 200 mg/kg) 45 T 5 Ik fc 7 & (streptozoto-
cin, STZ) B 4G i i i £ L [m) 75 = B PR /N BRL 4 ],
A Y AR A /0N B2 L IR A I T 2 1 DA R S
T = N B B 7K Pl 2 A i R 22 B AR AP B 55
R ) R L 22 2 LA R - T M B Y T L 9T
55 3 AR v T R Y B U R AR S, A
SRS HE ) REL 22 W 25 T VU S BE 5 S R PR /D R
10 d (300 mg/kg) , AT AT 24 RaAPME b i /1N B %) 25 I It A
1B, FBRBEROR 5 PR 2546 S A IRAR 24121, F5 A R R
SRR Sy R EETTARAR 1) ZWE 00 5 45 T STZ WA v
R 5 09 10 OB PR K B 5 % (400 mgrkg) , A3
50% ULHEZHE(GP-1) \90% ZBEITHE L (GP-3) LK
BB K SR R 208 (GP-4) HAT b 35 1) Bk IR LA B 6% 1
Ji 1 M, O BT LRSI R 5 4 Bt 45, el 10 OB IR
9o K RUBR B B HCHT I ELAR oy FOME I &, by v 5 0
B35 TR WL Pt 3 - Yt/ 4 11 UG B (phosphoinositide 3 -ki-
nase/protein kinase B, PI3K/AKT) {5 5 il % AH & . 1
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70% ZBEULTE I 285 (GP-2) BUAR 1T LRI B 6
B2 I I, (X T ek R R 15 R KT B RO A
0 TR SRR L 900% 2 BETLIE ARSI £
B GPO0 7~ T R 1Y o4 2 0 1 00 1 3% 1 1Cso
HR 2.27 wg/mLP8; 17 A7 4 5 S rp 3R A5 1 35 — 7K
PE Z M GP70-3 #l i o - 4 5 A7 B 19 ECs (H K
2.54 pmol/LP7, GP9O Fil GP70-3 1A HMM I o- 7 2% B
it 9 6 P X AL T B 2 BT R b . £ O T A IR AR Sk
1) S B 2 B 43 AR ST M 25 v R 30 H O BFS g s 1
P, AT 55 1R [ P o D % IR R 45 4, S HELAT [
JE B RER ., A, 3 A AR R S 2 85 (400 me/kg) FT LA
G Xt O TE A FHE B A 1) R U IR A8 495, A AR AR 76 R
JHFIE 45 R il A TR W DL R AERF AN R 6
IR, H 55 K BRI 4 Ak 0 5 A i LA R 4 e H K
- $i R FL R PR P
2.3 ARBEET KBTI G

KEFIE R, KR ZHETE VR 98 )7 1 HoA W%
TE R A ED 19, T A SR S A 45 T DU 480 B
5 M R /N B, S BT DL i A /) R B
B, R LA s pE PR /N BRI TR, An i
BT 28 5 7R e A A A 0 R T DA i R IR R 2
W YIAT G 28 BTG PE L 7E 100 pug/mL Y BT ] LU 3
T P L 40 B 1 38 S, 3 A AR 4R A L 2 B GSPS
B & BT DLAR 2 20 i 1 ML YA Ak, F 1T a5
M) e 200 6 A AR 35 17 400 1) 5 470 g 0 L PC-3 LR
i AR MCF-7 () AR08l 2 4 B FF v 40 125 Sl Ak A5
BN AR5 T B 205 GSF-3 y—Fh i (1 28, il LY
Th1/Th2 -1 , f2 2 /I UM B A Bh2E T 408 (Th 40
Jit9) 1] Th2 404k, 380 Th2 R 7 A & 10(1L-
10) 301 Bk — B BF 5% & 30 GSF3 ] LU 4o I 1
LA B cell lymphoma-2 (Bel-2) 23k , B 5 fie i - 36 [H
Bel-2 associated X protein (Bax) 3¢ 1k , #1011 2L g 982 20 ffd
MCF-7 LUK A5 AR AN PC-3 Al A R ls0s1
24 PEEEMAS

Ji 38 B R M AR E A RS R 5L FEAL
RBE AR A e 5 T AR E AR . 2R
G 05 NAR B 42 T AR W, T 9 K vh K 1 g 3 B
FEATC, B R R B AR . KRR £
WEATAE S 5 A= JC R B i RO 4540 , AR i RR s,
T BF AN A AR S W T R S R & e, A
T 5 AN 1 R AL R B (R SO AT B D S FL
FF A K D3k, I HoaT AR dE 2 Ff SCFAs A2, $2
7~ HEAA 25 AR T RS, e AR S5 2 B (guava
polysaccharide, GP) R 24 35 /& i 1K £ 5 B0 /N Bk
B T 25 T AR ZE AN B P T TR /N BRUNAVE RS G, R
Y GP 2 i<k 5% i gy 18 A R a0 ) & 4 AR BTG M . 16s
rRNA FEDH 0 R 45 SR 6 0, GP Al Bk 25 B A S 80

/IN B T JERRE TR 1) AUARF BT ) F 81 2 3, AR 0 4 T
Clostridium XIVa . Parvibacter VL X Enterorhabdus T 4
K, BEARAT FE T8 Mucispirillum 5, [A]HIE U REE /N R
B AR T RRER 7 ol
2.5 HAts

R R TG PRSI, 7 A 1R i 22 A el B 1R
AR TEATEIR ST 09 K BB RS b, 25 7 35 0 A 5
BEZ B F1(50 mg/kg) AT 5 25 P I K BRU R WO, {HOAS
SIS Y RIS, R A ME 8 -3 A R A
W R B, B AR SO 20 PPG HAT HUp JL AL 1%
P, HAE 0.5 mg/mL V& FE T 90 6E 5L AL 267 4 7= A 1Y)
BORH 25.9%), AL, T AR LA Tl 4 2
YRATEL A WS BRI AR R 2 S R
YKL F PAGNP, IZ KR E AT 51 7% Bk DPPH H i
FLR ABTS B iy 9% 4, B4t Alcaligenes faecalis ViipN
Jr T T 2 B0 R A 410 R T PSS

3 BE

Wi EAT Z2 B e (2 i D i LA R A= T e 1k A
TeTEME , FE B i S AR B 2 AL T I A g FH R
AR E S 2T, BAE 2R TIPS Hb DX
F)Z AR A E AN T AR k2
KA iE PR S 85 2 AR S 3 A A v ) i S M AR
a7, T A Z N AL TR B B, BT A
ZWEPE BT 2 g 4 b T AR SR A7, DAROK =
P IR 7 B B O . AR A R 3R S
B TE 225 DA S el 13 T 5 v 75 28 AN ) IR 2R %) B A A
ZWESR IR A5, U0 A6 A AR A R 22 i B2 i
T ABERS R IO e D, T2k bR LA
M0 & Bk S B A2 EYEEDR
A Rt — IR &R . TR S5 7T, T 1
T B E R B — 2R B RSN, R
XT3 A1 MR Z A5 H ) HER SRR 24 5 — Bt I
W E . B AT 20 B s hyr &AL PR % i
B R IR e E VR T G g T T AR A A 2 Rl A )
g, HAT RPN T KRS R0 B RIx A2
WHIE 1 9 22 (0T HTRL 2200 kb 20 i Ak i 22 0 40 45
Xf ¥ — Z BE R WFFE AR b | e i — 20 B VR FH AL
RO R o AR R T A W 2 W 58 4k
BB Z M5 B 205 50 2 M5 RAE B AR DL K
AR 2 58 F- B AW 25 | 3 0 1 2 b 22
TEFNAE D 6 M N W gl e 7, o g i — 2B 4k 8 3 A
1 Ko H: 22 0 R A AR 0 5 24 R o 40 88 1Y 5 i Tk
FIH

S k-

[1] GUTIERREZ R M P, MITCHELL S, SOLIS R V. Psidium guajava:



ERILR

RRtASHR

202445 A
FasEE 108

215 —

(2]

3]

(5]

(7]

(8]

[12

—

[13

—
—
S

=

[15]

[16]

A review of its traditional uses, phytochemistry and pharmacology
[J]. Journal of Ethnopharmacology, 2008, 117(1): 1-27.

THE, RSE, WA, 25 . T R AR DX A R T U
PRAPBUIRIL. P R 7SR, 2015, 44(5): 147-149.

NING Lin, CHEN Haojun, PAN Zujian, et al. Protection status of
guava germplasm resources in south subtropical region of ChinalJ].
South China Fruits, 2015, 44(5): 147-149.

TOUSIF M I, NAZIR M, SALEEM M, et al. Psidium guajava L. an
incalculable but underexplored food crop: lis phytochemistry, eth-
nopharmacology, and industrial applications[J]. Molecules, 2022,
27(20): 7016.

mNSE, L B IRE . ORI RIEED] 45 H 2,
2022, 32(5): 331-337.

YE Xiaoying, XIE Yumin, ZENG Congyan. Research progress on
Psidium guajava L. polysaccharide[J]. Pharmacy Today, 2022, 32
(5): 331-337.

KUMAR M, KAPOOR S, DHUMAL S, et al. Guava (Psidium gua-
java L.) seed: A low - volume, high - value byproduct for human
health and the food industry[J]. Food Chemistry, 2022, 386:
132694.

LIY Y, XU JL, LI D L, et al. Chemical characterization and hepa-
toprotective effects of a standardized triterpenoid - enriched guava
leaf extract[J]. Journal of Agricultural and Food Chemistry, 2021,
69(12): 3626-3637.

LIY Y, LIDL, AN Q, et al. New acylated phenolic glycosides with
ROS-scavenging activity from Psidium guajava leaves|J]. Journal of
Agricultural and Food Chemistry, 2019, 67(40): 11089-11098.
HUANG J W, LI C J, MA J, et al. Chemical constituents of Psidium
guajava leaves and their antibacterial activity[J]. Phytochemistry,
2021, 186: 112746.

XIAO X F, ZHANG X R, YANG Z K, et al. Six unusual meroterpe-
noids from the leaves of Psidium guajava L. and their PTP1B in-
hibitory activities[J]. Journal of Agricultural and Food Chemistry,
2022, 70(13): 4000-4006.

DIAZ-DE-CERIO E, PASINI F, VERARDO V, et al. Psidium gua-
Java L. leaves as source of proanthocyanidins: Optimization of the
extraction method by RSM and study of the degree of polymeriza-
tion by NP-HPLC-FLD-ESI-MS[]J]. Journal of Pharmaceutical and
Biomedical Analysis, 2017, 133: 1-7.

KUMAR M, TOMAR M, AMAROWICZ R, et al. Guava (Psidium
guajava 1..) leaves: Nutritional composition, phytochemical profile,
and health-promoting bioactivities[J]. Foods, 2021, 10(4): 752.
DIAZ-DE-CERIO E, VERARDO V, GOMEZ-CARAVACA A M, et
al. Health effects of Psidium guajava L. leaves: An overview of the
last decadel]J]. International Journal of Molecular Sciences, 2017,
18(4): 897.

JAMIESON S, WALLACE C E, DAS N, et al. Guava (Psidium gua-
java 1.): A glorious plant with cancer preventive and therapeutic
potential[J]. Critical Reviews in Food Science and Nutrition, 2023,
63(2): 192-223.

T MG, gk FEDHE, B R, A% L RSN E AR Y 2 h kst 5 A W T
WESEHERED ). & SRS 501 %, 2021, 42(21): 168-175.

YANG Chengpeng, ZHANG Guozhuang, QU Xichen, et al. Re-
search advances on chemical and biological properties of polysac-
charides from the genus Physalis|J]. Food Research and Develop-
ment, 2021, 42(21): 168-175.

BT, RO, VP TR, 55 . WX SRAEVED Kl T8 R U
TV R BIE T 0E e (D). o [l 2 P27 e 4, 2022, 38(11): 1601-
1606.

HUANG Yuzhe, WU Qianzhen, XU Tengfei, et al. Advances in re-
search of polysaccharides on inflammatory diseases and gut micro-
biota[J]. Chinese Pharmacological Bulletin, 2022, 38(11): 1601 -
1606.

YU Y, SHEN M Y, SONG Q Q, et al. Biological activities and phar-
maceutical applications of polysaccharide from natural resources:

A review|J]. Carbohydrate Polymers, 2018, 183: 91-101.

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

LIU H, WEI S, SHI L, TAN H. Preparation, structural characteriza-
tion, and bioactivities of polysaccharides from Psidium guajava: A
review[]J]. Food Chemistry, 2023, 411: 135423.

ECH, KA, BT, A RN MR Al il B R i
WEFTHE L. T2 Tl AL, 2022, 43(22): 470-480.

WANG Wenli, ZHANG Jinling, WEI Yaning, et al. Extraction, pu-
rification and bioactivity of natural polysaccharides: A review[J].
Science and Technology of Food Industry, 2022, 43(22): 470-480.
MIRZADEH M, KESHAVARZ LELEKAMI A, KHEDMAT L.
Plant/algal polysaccharides extracted by microwave: A review on
hypoglycemic, hypolipidemic, prebiotic, and immune - stimulatory
effect[J]. Carbohydrate Polymers, 2021, 266: 118134.

2RO, AR, VA, A5 L RO 2RI 2 Al Al Al K
PUAAATE ML) B 59, 2020, 33(7): 68-73.

LI Shan, LIANG Jian, FENG Bin, et al. Extraction process optimi-
zation, purification and antioxidant activity test of guava polysac-
charides[J]. Cereals & Oils, 2020, 33(7): 68-73.

FEFHT, £ =0k, B85 AR 2850 s i T 205
(I v SRR, 2011(1): 156-159.

DU Yangji, WANG Sanyong, LI Chunrong. Study on the optimal ex-
traction and purification technology for polysacchrides from the
guava leaves|J]. China Food Additives, 2011(1): 156-159.

JBIE, SRR, T SF . I M BT AR R T 2R 2 B A
PR S3 1 3R ISR A BIF S (D], 2= Pl DI R 2% 2 (1 SRR ),
2022, 42(2): 47-55.

GONG Ying, NIE Sen, TAN Xue, et al. The extraction of polysac-
charides, polyphenols and flavonoids in the wild unripe Psidium
guajava Linn. from Yunnan province[J]. Journal of Yunnan Normal
University (Natural Sciences Edition), 2022, 42(2): 47-55.

LR, Dk, B, A5 . e N7 I 43 A 12 0 8 7 A AR R S
ZHERAE T RIT 0] ThE 2505, 2014, 25(15): 1382-1385.
KONG Fansheng, MING Jianbin, HUANG Zhipeng, et al. Optimiza-
tion of ultrasonic extraction technology of polysaccharides from the
fruit of Psidium guajava by response surface analysis[J]. China
Pharmacy, 2014, 25(15): 1382-1385.

B, LR, SRERZL . A AR b 2R S SR L 2
W1 )R 22 BE 2R, 2013, 29(2): 134-137.

ZENG Zhaozhi, KONG Fansheng, ZHANG Jinhong. Optimization
of polysaccharides extraction technology from leaves of Psidium
guajava by ultrasonic[J]. Journal of Guangdong Pharmaceutical
University, 2013, 29(2): 134-137.

KONG F S, YU S J, FENG Z, et al. Optimization of ultrasonic-as-
sisted extraction of antioxidant compounds from Guava (Psidium
guajava L..) leaves using response surface methodology[J]. Pharma-
cognosy Magazine, 2015, 11(43): 463-469.

W, W SCk, BEIE. 5F BRI AR IR T AT
FEN. Z AR, 2010, 38(31): 17796-17797.

YANG Ming, HU Wene, HUANG Jianbo, et al. Study on extraction
of pectin from guava by ultrasonic[J]. Journal of Anhui Agricultural
Sciences, 2010, 38(31): 17796-17797.

ELUKUK, BB, IVENIA | 21 P AR A AR R R Y AR I R A
HMRERR AR L. £ Tl AHE, 2021, 42(20): 51-60.

LV Bingbing, XIE Bijun, SUN Zhida. Physical and chemical prop-
erties of red-flesh guava pectin and its lipid-lowering effect in vitro
[J]. Science and Technology of Food Industry, 2021, 42(20): 51-60.
AMUTHA GNANA ARASI M A, GOPAL RAO M, BAGYALAK-
SHMI J. Optimization of microwave-assisted extraction of polysac-
charide from Psidium guajava L. fruits[J]. International Journal of
Biological Macromolecules, 2016, 91: 227-232.

YAN C Y, LEE J S, KONG F S, et al. Anti-glycated activity predic-
tion of polysaccharides from two guava fruits using artificial neural
networks[J]. Carbohydrate Polymers, 2013, 98(1): 116-121.

EREOT, B, Jr Ok, 45 . A O M 2RI 2R AT, 2
TR, 2011, 33(1): 22-24.

QIU Minfang, LI Li, FANG Jide, et al. Study on optimization of
polysaccharidesextraction technology from Psidium guajava L[J].



— 216

[31

[32

[33

[34

[35

[38

[39

[40

[41

[42

[43

]

—

]

=

]

]

]

]

]

—

]

[}

2024 4E5 A
HEAsEE108

RattaSHR

TR

Journal of Wuhan Institute of Technology, 2011, 33(1): 22-24.
Bz, P, BRI, A5 i N I v (AL A1 2 W e 7
BT L. iR, 2012, 37(12): 174-178.

JIANG Dingyun, JIANG Changxing, XIONG Qingping, et al. Opti-
mization of ultrasound - assisted extract polysaccharides from
Psidium guajaua L.by response surface methodology[J]. Food Sci-
ence and Technology, 2012, 37(12): 174-178.

SN, Je A, SR AE AR S 2 Y B SR
SE)]. FEHE, 2006, 31(9): 106-108.

PENG Shanshan, LONG Jiemei, SU Liying. Extracting and determi-
nation of polysaccharides in sweet potato leaves and psidium gua-
java leaves|J]. Food Science and Technology, 2006, 31(9): 106-108.
NG, 25, AR, A A A AR 22 7 I A R A B
B2 RN EAL TG PELT]. B IIE 5T &, 2022, 43(22):
106-112.

SUN Ying, LI Zongze, XU Jin, et al. Ultrasonic cell crushing-as-
sisted extraction and antioxidant activity in vitro of guava leaf poly-
saccharide[J]. Food Research and Development, 2022, 43(22): 106-
112.

LIN H C, LIN J Y. Immune cell-conditioned media suppress pros-
tate cancer PC-3 cell growth correlating with decreased proinflam-
matory/anti - inflammatory cytokine ratios in the media using 5 se-
lected crude polysaccharides[]]. Integrative Cancer Therapies,
2016, 15(4): NP13-NP25.

JIAO Y K, ZHANG M L, WANG S M, et al. Consumption of guava
may have beneficial effects in type 2 diabetes: A bioactive perspec-
tive[J]. International Journal of Biological Macromolecules, 2017,
101: 543-552.

HUA D H, ZHANG D Z, HUANG B, et al. Structural characteriza-
tion and DPPH- radical scavenging activity of a polysaccharide
from Guara fruits[J]. Carbohydrate Polymers, 2014, 103: 143-147.
JIAO Y K, HUA D H, HUANG D, et al. Characterization of a new
heteropolysaccharide from green guava and its application as an o-
glucosidase inhibitor for the treatment of type Il diabetes[J]. Food
& Function, 2018, 9(7): 3997-4007.

ZHANG Z L, KONG F S, NI H, et al. Structural characterization, a-
glucosidase inhibitory and DPPH scavenging activities of polysac-
charides from guaval[J]. Carbohydrate Polymers, 2016, 144: 106 -
114.

MANDAL S, SARKAR R, PATRA P, et al. Structural studies of a
heteropolysaccharide (PS-I) isolated from hot water extract of fruits
of Psidium guajava (Guava)[J]. Carbohydrate Research, 2009, 344
(11): 1365-1370.

LLY Y,BAIDS, LU Y M, et al. The crude guava polysaccharides
ameliorate high-fat diet-induced obesity in mice via reshaping gut
microbiotalJ]. International Journal of Biological Macromolecules,
2022, 213: 234-246.

S, BRAL 4G, B, 55 . T A0 2 R /N LA AR A
PUAMLRE IR IR, HAZE, 2007, 29(5): 668-671.

WU Jianzhong, OU Shiyi, CHEN Jing, et al. Effects of guava poly-
saccharides on blood glucose level and antioxidant activity in dia-
betic mice[J]. Chinese Traditional Patent Medicine, 2007, 29(5):
668-671.

Srh, SITF, B, 45 2 AR 2R s O AT SEL]. £
il AL, 2006, 22(6): 80-82.

WU Jianzhong, GUO Kaiping, CHEN Jing, et al. Study on hypogly-
cemic effect of polysaccharides from guavalJ]. Food & Machinery,
2006, 22(6): 80-82.

S, Wi, ST, 55 . T R IR PR /N SR I K
Ji% SRR )], KR IWETE S50 &, 2007, 19(1): 84-87.
WU Jianzhong, CHEN Jing, GUO Kaiping, et al. Effects on blood
glucose level and index of Thymus, spleen of guava polysaccharides
in diabetic mice[J]. Natural Product Research and Development,
2007, 19(1): 84-87.

ALIAS A, OTHMAN F, LI A R, et al. Supplementation of Psidium
guajava (guava) fruit polysaccharide attenuates paracetamol - in-

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

duced liver injury by enhancing the endogenous antioxidant activity
[J]. Sains Malaysiana, 2015, 44(8): 1129-1136.

KHAWAS S, SIVOVA V, ANAND N, et al. Chemical profile of a
polysaccharide from Psidium guajava leaves and it's in vivo antitus-
sive activity|J]. International Journal of Biological Macromolecules,
2018, 109: 681-686.

LUO Y, PENG B, WEI W, et al. Antioxidant and anti-diabetic ac-
tivities of polysaccharides from guava leaves[J]. Molecules, 2019,
24(7): 1343.

KIM S'Y, KIM E A, KIM Y S, et al. Protective effects of polysac-
charides from Psidium guajava leaves against oxidative stresses|J].
International Journal of Biological Macromolecules, 2016, 91: 804-
811.

LIN H C, LIN J Y. M1 polarization but anti-LPS-induced inflamma-
tion and anti- MCF -7 breast cancer cell growth effects of five se-
lected polysaccharides|J]. Evidence-Based Complementary and Al-
ternative Medicine: ECAM, 2020, 2020: 9450246.

LIN H C, LIN J Y. Characterization of guava (Psidium guajava
Linn) seed polysaccharides with an immunomodulatory activity[J].
International Journal of Biological Macromolecules, 2020, 154: 511-
520.

LIN H C, LIN J Y. GSF3, a polysaccharide from guava (Psidium
guajava L.) seeds, inhibits MCF-7 breast cancer cell growth via in-
creasing Bax/Bcl-2 ratio or Fas mRNA expression levels[J]. Interna-
tional Journal of Biological Macromolecules, 2020, 161: 1261-1271.
LIN H C, LIN J Y. Pharmacological effects of guava (Psidium gua-
Jjava L.) seed polysaccharides: GSF3 inhibits PC-3 prostate cancer
cell growth through immunotherapy in vitrolJ]. International Journal
of Molecular Sciences, 2021, 22(7): 3631.

WANG X Y, ZHANG D D, YIN J Y, et al. Recent developments in
Hericium erinaceus polysaccharides: Extraction, purification, struc-
tural characteristics and biological activities[J]. Critical Reviews in
Food Science and Nutrition, 2019, 59(sup1): S96-S115.

BNK, 507, LR, S ML S -BOC R Uit e 5 e
(7). T 25238, 2023, 48(9): 2387-2395.

LIANG Xiaofei, ZHANG Fang, JIANG Yinxiu, et al. Structure-ac-
tivity relationship of Lycium barbarum polysaccharides[J]. China
Journal of Chinese Materia Medica, 2023, 48(9): 2387-2395.
BURANA-OSOT J, PATTANAPANYASAT K, SOONTHORNCHA-
REONNON N, et al. Characterisation and immuno-stimulating ac-
tivity of polysaccharides from Thai medicinal plants[J]. Natural
Product Research, 2010, 24(15): 1403-1412.

FEFRT =0k, B0 . T AR BB 5 20 B IR L 1L
PG PERTSEL. & BETE 5T %, 2011, 32(10): 56-59.

DU Yangji, WANG Sanyong, LI Chunrong. Study on the antidia-
betic activities of flavoinds and polysacchrides from the guava
leaves|J]. Food Research and Development, 2011, 32(10): 56-59.
R, WRARIEL, W50, 5 . 2085 I 18 TR AR AR SRR
KEMFTERE L. A= 2F58 M, 2022, 49(6): 2325-2346.
HUANG Yuanyuan, CHEN Huaguo, XIE Wen, et al. Interaction be-
tween polysaccharide and intestinal flora and its structure-effect re-
lationship: A review[J]. Microbiology China, 2022, 49(6): 2325 -
2346.

MENEZES F N D D, DE MELO F H C, VIEIRA A R S, et al. Ac-
erola (Malpighia glabra 1.) and guava (Psidium guayaba L.) indus-
trial processing by - products stimulate probiotic Lactobactllus and
Bifidobacterium growth and induce beneficial changes in colonic
microbiota[J]. Journal of Applied Microbiology, 2021, 130(4): 1323-
1336.

WANG L, XIE J, HUANG T, et al. Characterization of silver
nanoparticles biosynthesized using crude polysaccharides of
Psidium guajava L. leaf and their bioactivities[J]. Materials Letters,
2017, 208: 126-129.

MI%GE: TS
¥ B #5:2023-01-28



