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Abstract The genus jujube (Ziziphus jujuba Mill.) within the Rhamnaceae family encompasses numerous
varieties, such as Ziziphus jujuba Mill. var. jujuba, Ziziphus jujuba var. inermis, and var. spinosa, etc. Among
these, the jujube fructus has the most abundant cultivated variants across the country, including Ziziphus jujuba
cv. Hamidazao and Ziziphus jujuba cv. Huanghetanzao. Jujube plants are rich in variety and are used for both
medicinal and food purposes. Polysaccharides, one of the main active ingredients of jujube, are important
medicinal components that contribute to its efficacy. Jujube polysaccharides have been found to promote
hematopoiesis, exhibit antioxidant and anti-tumor activities, repair liver damage, regulate the immune system, and
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provide anti-inflammatory effects. By comprehensively summarizing and analyzing the literature on jujube
polysaccharides from different varieties and origins, this paper reviews the potential mechanisms of action of
jujube polysaccharides in exerting biological activities. It also summarizes the primary structural features, such as
relative molecular mass, monosaccharide composition, glycosidic linkage, and the substituent modifications of
jujube polysaccharides by sulfation, phosphorylation, carboxymethylation, selenization, and acetylation. This
review aims to provide a reference for the research and development of jujube in the fields of innovative
polysaccharide drugs and functional foods.
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R2 ELZHHUEE I
ZHRIR ST % SCHk
RERE, 1, -3 2-=hER BH(DPPH) L2 DPPH-. #2 A fHZE(-OH) . MABIE T A (-0 5 BRAE S LA [16]
B T BB . KR - £ BV TR KRG e T 5 MR B R IE ARG
PRAHA 4 KW . DPPHLBEA FRA Z MR 1 mg/mL, DPPH- TRk K(H19.12%, -OHIE bk [17]
IKAGE- 2 R T R1K32.99%;
LI DPPHZEERR . 4P =B S 24/ N LM TRV B2 mg/mL, DPPH- 5 555k i K 58.9% [18]
LA LR 2.5 mg/mL, - O, T R 385576.13%;
FAR R . S W sh ST fhad M T 1L S5 DPPH - B R RS 1.691% . BRI AL2 b, 755 [19]
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[ A DPPHIC/K O BERT . KGIR-CBERI . AR TR S ik | mg/mLiEFR: 33.417%(DPPH-), [22]
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N SDR BRI PENE 55 25 A A AT IR A K U MDA 7 |5 [23]
P 7N L PR S AR SOD. i E L& i(CAT) . GSH-Px1, Z 42l 4IMDAK - | ; [24]
AR METi/ S5 5 fa AR S Ak i 40 BECtaflelG: B ES . 25, 50 pg/mL, HIP1-aff4P 4 ek o [25]
H,0,i% 5 ANFREHepG240 it A ALt 15 ZAHHIP-3, HIP-2W 25 pg/mL, MERGTAIE SRR 71.3% 5
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" RAW264.7H 4 ;
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JIHINF-xBHIp38/INK MAPK{E 5 %3 B HEHU R AEH;
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ELISA. MPOIR I & . WBH T L5 545 A2 TNF-a., IL-1f. IL-6351% | ;
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[0 3.25x10° D oML 0 B Rha-Ara-Gal-Gle-Xyl-Man-GalA=(0.05: Ei =Nt [81]

0.34:0.29: 0.15: 0.08: 0.02: 0.06)

S - oW GalA-Gal-Ara-Glc-Rha-Xyl-Man bk [82]

A 89.90 kD - Ara-Gal-Glc-Rha-Man=(4.52: 2.64: 1.04: iR [65]

0.49:0.41)
A 16.97 kD (1,3,5)-Ara,(1,3)-Ara,(1,5)-Ara,(1,4)- Ara-Gal-Glc-Man-Xyl= K E [75]
Gal,(1)Ara,(1)Gle (17.36:3.29:2.68: 1.05: 1.0)

A 28.94 kD (1,2,4)-Rha,(1,3,5)-Ara,(1,4)- Rha-Ara-Xyl-Man-GalA= br&fk [83]
GalA,(1)-Ara,(1)-Rha(HG) (1.0:0.9:0.05: 0.07: 28.9)

ARA 9.73 kD (1,4)-a-GalA,(1,3)-p-D-Gal,(1,3,5)- Rha-Ara-Xyl-Man-Glec-Gal-GalA= £k =K 4 [84]
Ara,(1,2,4)-a-L-Rha,(1)-Ara,(1)- (10.51:6.7:0.5:0.26: 0.5: 6.75: 74.69)
Rha,(1)-Gal(HG)

AR 59.1 kD - Rha-Ara-Xyl-Man-Glc-Gal-GalA= HihiEs [85]

(2.3:19.7:1.2:1.0:2.6:8.3:13.2)

AR HJIP1:6.762x10°D  HJIP1:(1,3)-Rha,(1)-Ara,(1,5)- Man-Rha-GalA-Glc-Gal-Ara iR [86]

HIP3:2.936x10°D  Ara,(1,6)-Gal,(1,4)-Gal,(1,4)- HIP1=(1.3:27.6:6.7:3.7: 13:47.6)
GaA;HJP3:(1)-Rha,(1,5)-Ara,(1,3,5)- HIP3=(0.6:16:16.7:6.5:21:39.2)
Ara,(1)-Gal,(1,4)-GalA(RG-T)

A HIP1:6.762x10°D  olIpH0RHH Man-Rha-GalA-Glc-Gal-Ara SPEE T [50]
HIP2:6.13x10*D HIP1=(4.3:16.4:1.28:7.9:21.8:48.4) EiE =Nt
HIP3:2.936x10° D HIP2=(2.44:4.06: 1.42:3.41: 55.4:33.3)

HIP3=(0.69: 22.5: 6.14: 1.68: 29: 40)
A 6.42x10°D (1,5)-0-L-Ara,(1,4)-f-D-Gal, T-o-L-  GalA-Ara-Gal-Rha-Xyl-GlcA-Glc-Fuc-Man B g [31]
Ara,(1,4)-f-D-Gal,(1,4)-0-L- (39.78:31.93:16.86: 6.43: 1.86: 1.28:1.02:
6MeGalA,T-a-L-Ara, T-f-D-Gal 0.61:0.23)

FIDIR . SR Man-Rha-GlcA-Gle-Gal-Ara=(1.5:0.7: 3.7 B [29]

64.4:7.8:21.9)

HO A - - Man-Rha-GalA-Gle-Gal-Ara=(2.62: 14.3: ikl A 45 [41]

8.40:5.29:32.9:36.4)

BedbmERe - - Man-Rib-Rha-GlcA-GalA-Gle-Xyl-Gal- R A [38]

Ara=(2.8:1.8:6.6:2.6:10.9:5.3:3.4:16.5:
50.2)
RS HP1:6.87x10° D - Rha-Ara-Man-Glc-Gal FREIH T [54]
HP2:1.11x10° D HP1=(1.0:2.43:3.01:7.28:7.11)
HP2=(1.0:3.28: 1.89: 0.48: 2.28)
S JP-UD:72.99 kD (1,5)-a-L-Ara,(1,3)-a-L-Ara,(1,3)-f-  Man-GlcA-Rha-GalA-Glc-Gal-Xyl-Ara WHTT [49]
L-Gal,(1,4)-4-L-GalA,(1,4)-0-L- (1.17:2.64: 1.02: 60.46: 2.02: 13.26: 0.59:
GalA,T-p-D-Gal 18.84)
MR HIP-2:4.590x10° D HIP-2:D-MLI i B FR Rha-Ara-Gal-Gle-Man-Xyl-Fru-GalA BNt [25]
HIP-3:6.986x10° D HIP-3/HIP-4:0EUIH {14 HIP-2=(0.56: 16.52: 10.74: 0.49: 0.26: 0.25:
HIP-4:1.951x10°D  HJP-3:T-a-L-Ara,(1,5)-0-L-Ara,(1,4)- 0.82: 70.36)
B-D-GalA,T--D-Gal,(1,2.4)-a-L-  HIP-3=(9.81:24.15:10.97: 0.2: 0.24: 0.83:
Rha(RG- 1) 0:53.8)
HIP-4=(2.24:30.91:7.60: 0.29: 0: 0.19:
1.78:56.98)
A 115kD aFIpFTILLE ZJPs-11-Ara-Rha-Gle-Xyl-Gal=(26.31: 8.62: Bl [30]
18.35:15.72:5.52) e
£B% JCS-1:71.75kD afg RO GalA-Gal-AraJCS-1=(39.04: 1.26: 1.39) G [87]
JCS-2:357.39 kD GalA-Man-Rha-Ara-GalJCS-2=(19.87: Bt
2.07:1.77: 1.65:1.16)
IEE A 1.24x10°D BIP-4:(1,4)-a-L-GalA(1,5)-a-L-  GalA-Ara-Gal-Glc LEREL 7B ENERE [88]
(€% Ara,(1,4)-4-D-Gal,(1,3)-GleA,T-a-L- (49.40:33.54:7.71: 7.19) PR
Ara,T-f-D-GalA

BSERA JP-1:1.637x10°D  afIBRIBEH e 1 GalA-Ara JP-1=(4.18: 2.06) G FEPHTT [89]

(YY) JP-2:1.799x10°D GalA-Glu-Gal-Ara JP-2=(8.1: 1.97:3.37: B A
JP-3:2.047x10°D 3.88)

GalA-Gal-Ara JP-3=(6.41: 1.61:3.4)
ok 89.90 kD - Ara-Gal-Glc-Rha-Man=(49.67: 29.01: PH B T R [46]

11.43:5.38:4.51)
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(Continued)
ZRRIE X T Wi OB S B L Wi Sk
P TEAE(1,3),(1,2),(1, 6t Ara-Xyl-Glc-Gal-Man-Rha i [20]
BNt
S 153.3kD 1,4-0-D-GalA(HG) GalA iR [66]
P Man-Rib-GlcA-GalA-Glu-Xyl-Gal-Ara= s [90]
(5.3:3.1:3.6:11.4: 13.4: 14.5:23.4:25.1)
R 143108/67633 D Rha-Ara-Xyl-Man-Gle-Gal=(2.2: 7.8: 1.2: PV [59]
0.2:1.4:3.8) i
B 453 kD (1,4)-a-L-GalA,(1,4)-0-L- GalA sl RG] [40]
GalA6Me(HG)
S22 /NEC 1.4x10°D Rha-Ara-Man-Gal=(13.8:4:3: 8) EIEANEN [60]
G2/ JP:2.75%10°D Rha-Ara-Xyl-Man-Glc-Gal R [48]
Ac-JP:3.38x10°D JP=(105:100: 161: 5:10: 7) P A TE
Ac-JP=(39:100: 121:2: 5: 10)
TR A BT Man-Rha-GlcA-GalA-Gle-Xyl-Gal-Ara P A3 [39]
(2.03:3.74:1.05: 17.64: 38.59: 3.36: 10.44:
23.16)
A~ UAE/ZSS: FEH - I AR GlcA-Man-Rha-Gle-Gal-Xyl oS [o1]
10000/2.34 kD R pEsR AL UAE=(0.89: 15.42: 18.36: 0.2: 35.49: 29.33)
HWE/ZSS: A 0-Z T HWEI=(4.15: 11.91: 20.74: 0.48: 23.25:
9550 /3.16 kD 39.47)
RAA{~  ZY-2:7.76 kD o5 TR Man-Rha-GlcA-GalA-Gle-Gal-Xyl-Ara Bk [68]
7Y-3:10.71 kD ZY-2=(7.22:8.54:3.89:2.32: 4.89: 20.56:
ZY-4:8.31 kD 39.67:6.34)
ZY-3=(6.11:7.32:2.22:4.15:7.18:35:28:
54.17:10)
ZY-4=(7.28:7.47:3.89:5.15: 10: 16: 18.89:
44.66: 5)

Glc: #) % #%; Gal: F5U48; Ara: <7 3544 4% ; Man: H % 4% ; Rha: R 348 ; Xyl: K4¥E; GlcA: #) £ ¥ BL8R ; GalA: F SUAEBLEL ; Rib: A48 ; Fru: R4,

Fuc: % /5’);1‘%7}/?

FE R FEEZREFMERETR (HG) | RA=FFURE IR R b
(RG), BA 1 LAY 22 Wl 3220 5 A BRI R A R TR
Blio X TARZHERTARASFI RO, 38 RTR I | 38
SYMROK A 5 20 TR HE 5 SR, IREILIR HSQC 1
LUK HMBC $555 5 58 MR L SR

3 HHUE

WUAE A AL AF S5 R, AT I 2 0B T A 2
W Z RO R ) — D5 . R WP B IS ) 4 22
INAE 2l R A 2 LR B 43 51 Sl 0.24 AT 0.76,
TH Y T R DPPH-FI-OH HIRE J1, X} El 2=
FUAT B 5 W TR FLAT B 02 AR R ROR 8 ™ At g
h0.092 (A IR Ab 47 I K 22 08 11 Pl BRIV IR 2 48
U, PG SRy 0.846 Y iR fk 21 4 Z 4 X} DPPH:
HTABTS 35 bR T 3558 5 Bt R TL A8 M 7 A8 2 0
8 RO L L A, 8 A 2 W R B I 3
R IE TG, L R A B o T P R A Ak
B R A M (Se-ZIP) Hh vy 1) it 20 W 3 s/ BRUIL
TR B D B i, PO S5 1 FH TR R, A
2.53%7, LA 4 22 /N 228 (Ac-TP) B ERE (JP)

PR 7K VA PR B 0 LB P T 5 et AR A1, ARG 20 BT et 4
N 2.75%10° F11 3.38x10°D, Z BER & & N 19%,
Ac-JP W] ¢ 1 S 4 I 7 e 1) 2B R, BN 25 A
F R, e IR 4N K F IFN-y, IL-4 Fl 5 Re sk E
1 A(g-A). G(Ig-G). M(Ig-M) [ 7= A= B9 ¥ B gk
A B R A 2 A U B Ry 0.76, 161 i 375 Mt T8 4 75
RREEREAR, t A Vg R FLAT B RN BB L AT 1R A=
KOO, WL B R R R B, BUREEA R F A=
Yy B v, R 2R R T, i — 2 R
Pt U B AN, AL A () IBCA R E X 36 P 1) 5% T, 3 5
A B TFEZHIRAT LRI .

4 ZitEREE

FURIT, XA AT 12 I AR s PR IE
PLRITRR, Infie s i, Prafb ., el YR, vt
FIRE | I | OEST  BUAMA . FEIMBESS . X 1
ZHEI R AT T RERAL, Tt 2
BERTARASH L BRI, TRIR L . LML A4,
PR A I 2 R T R P AR o Pl AR 2 ik
PR ROk A rp E L T7 X, o URASR AL Fh
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ERZ, B, AR, FEXPRRR P SRRt
11T RIS o (AR FIIE 2, TSR ER,
AT AE— LB R e (1) R SR RIE L
D, B LA A2 O RO R 251, Tinsises R
P R BRI E, A M) TR0 2R AR TR B RTR
AGEIRHIE B AL ()R ZHEHA GO | TR
Z R BE A, (LA 701 0 & BT S A IE
B, T WG DR 24 22 A PE R SO DA A
froed; (3) AR ahik =, HH P, (KaE A
PRI, A ah R AE DT T R BT TE
TR . 7 TR AR AL ™ dh Tl 7Y
WAk, e aife T2/t — 2 aE, SRR ™
() IRBUTEVEZHESZ AR ZHE | P MR [ Thi A7
TE—5E 225, ATAEH X BRI RE AL, IR Gl Rl
AR EAIE, )2 $2 A R i A S B 28 19 22
FORRE, AR YRR R (5) S5k e e
—REEH, K AN R AT AL D, I T e G 2 R
R BIWTTE o TIPS S I IREOR, R %
KA ] B S5 A T S R0 VR IPILR, 42
BRI BIHT RS TR, MAZEOC 2R B ) 1k
AT R ARRAT T H A
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