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Progress in Purification Technology, Structure and Functional
Activity of Ginger Polysaccharide

FU Lin, WANG Yihong, LIN Zihan, WANG Siying, WANG Man, LONG Danfeng’
(School of Public Health, Lanzhou University, Lanzhou 730030, China)

Abstract: Ginger, as a rich herb resource in China, has played an important role in food and medicine since ancient times. It
is also known as a medicinal and edible homologous plant that possesses unique medical and nutritional values. Ginger
polysaccharide is considered one of the most important bio-active components in ginger, which have attracted many
attentions for various of bioactivities. In this review, the methods of extraction and purification of polysaccharide, as well as
structural characteristics are discussed, what’s more, functional properties including antioxidant, immunity regulatory, anti-
tumor and their influencing factors are reviewed. It is expected to provide valuable reference for further research and
industrial application of ginger polysaccharide.
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A A 22 RIS RN BT el 3, X E B2 e A
FYZIRENE PE A R 2R AT T VA9, BT RIeLctihe
7R R B v PR RS -
1 £ZEZPEHER

i ARk, $REAE 22 2 R R FH I 7 ok
V%32 (Hot water extraction, HWE), 2% N{&E G B
PRI, FBE PAOKAE R 5, a4 1 e 4 i
KA JRE GBS, IR K S W 2R I PN sS4 R 4 ot
I HE TS S, AT E TR A T o B2
Sy« BAAREE . AR5 X F R BRI 45
SNy A —E S ), AR YR T2 Lhi43, HWE 743K
191 A= 22 2R IR ] IR 20.43%, 05 FHAR ) -
WRFRTA T, WA= 22 Z W R HOR— M FE 10% LAY
(WLER 1) T H ik BOR M- RER s iy ik f5 7E T Joik
HEBR T 53 R 22 B o LAY M A ot T4, Bk
PR, HaliF R, 5346, HWE $2BGd#E i
PRI o A 22 22 B AR BBCR AT I 3, 48 TL7R
VWY R 60 C N2 2 W AR IBUR I, W

FAWIE LI 90 C LA AR T A 2R
RO [RIEE, bR et Tl s A 25 2 PR ECER,
TEASHSE B0, BHR LU O, SRR G, X Lh{E
1:15 B, 32 BCR e m U, 5 LA AU B sSeAT
ST S 3ok e 7 TET S DT A B S5 SR 3.

Rt 5 W8 AN WTER A, A= 22 20 SR B v
HERrE i i 5 50 . an o FH B W 32 B (Alkali
solution extraction, ASE) . {4 B2 H (Microwave
assisted extraction, MAE) . #/ ff Bh#EH (Ultrasonic
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FH AR FE - K B K e 24, DA T 22 e 5
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AR (BT IEF T30 55 AR Y L B
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AL, AR AR IR ) S 2 e, $RIBCRI I, HAL
SAE T RENE T AR B (] | R 49 b R AR 220 A TS
Ao MR DX A 2 2 HHE BCR MR 7 A — 8
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UAE EF A DR as b EFT . ILBRVEA . #4
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Table 1 Comparison of advantages and disadvantages of different extraction methods of ginger polysaccharides
O e B e\ & IR S ST
7.28 [27]
a FEIHC 3.13 [13]
a A A b.55 BRI K HEW-FR AR 5.82 [10]
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C AR, ST FTF ARl A P00 d 2 A R, K ] 25 05 T B :
i 4.62 [12]
PR TE L 20.43 [9]
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aﬁam%%%}%%%% SR ], 2 18.93 [19]
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PARBITEMAE) e o bk ey A1) R bALA AP AR BRI 04 s
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LB/ 22
1.81 [29]
o BRI I 51 N2 o
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S T R R A HTEE 1806 -
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a i R a W HTRE B TS A 22.18 [22]
R B L (EAE) bR R DASKNE, SRR R IR R s “
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(mL)xFEFH E 1 (g)x10°]x 100; bR T3 ik A 22 i (%)= 2 E & (mg) /A AT HE (mg) <100,
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A RS I NR A S R | R BOR BE S50
Mo D3, Bz TSRS A NS R TS
PR EAEE | TR . KR e R4

ITAER, A SEBRAR = AN S I 2= 2 R & 2,
SR A LA R A A s P AP L _E D RS TR U0
TR TR IR RN . Herb,
Bh#2HU(Enzyme assisted extraction, EAE) . #8A %
1 8] 25 B ( Ultrasonic-microwave synergistic extra-
ction, UMSE) . #8 75 Vi iy By B o £2 B (Ultrasonic
assisted alkaloid extraction, UAAE)ZE 5L W % £,
IR S A E T A B ] RO E AR, (H A
W =1« EAE W SRR R = B L — 1, B
fRANMIZH N, B m AR 2 2 PR ICERP T, ZRSp PP 2R
FH 4 PRl E Gk i B 22 20k, (IR 3%~
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L W THRIUNIST E B, FE T e S iea pLes
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PRI S AUVE R, KB P i PR shBEAE i 455 |
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PAFRA T 2 SEL A PRBCRIRF] 20% L) o 535h,
P I S B R A5 G 1 UAAE $REG:, 38 i %YL
BN RERS RIS ST i, B (il 22 2R IRIA
£ 33.06%°1, {H HHETX T2 7 kIR .

{BEARFE B, BRIk R BRI R =UA
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B REAE JZ TR R AL S AR B 1 02 S E AN 45—+
Ve A2, — et BES it talifh,
R B A —2Palifh. SRHIAE 224 DEAE-
52 LT 4EZ A2 HT A Sephadex G-200 4317 |2 Hi:
Xt 22 AT el Ak, BBAEAS E 3~5 Fh Ml
3130, Wang S5 SR S-8 RALMARAEFIBH S 738
e DEAE-52 2T 4 A alifbi3 28] 2 Fhd: 2228640 57

s 22 2B Al B 5 LA i e R R RO %
YItHSE, 2l 5 1 A 22 20 B TSR b AL . P
2 YU . RIS A8 vk, XF 2549 . AR
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NEEE,

3 EERHETRSELR SEMNHATOER
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W hE(GPPs)™ | AR 22280 ZHH(GSLP)!Y | Az 22 p7
Z M (GE)P,

WSS TTIREWY), SR AR ERE, IS
HAE B Ui, Liao 280 Wi 5T A 81, A= 32 2hF
M4 F 434 AE 11.81~1831.75 kDa =2 [, Jti FEl%s
J o FLPOBELH B AR BRI H R, S i
A RRZRE . 2B . AR . BT RAARESE, R 2 Rh s
E S Fp i) &g r2s . A2 b
e A A RICY, (B h o Y- RehE, HghAs
FEE a-(1—4)-D-Glpe M a-(1—4)-D-Manp Hi1
BEMMERE R . TEAS RIS -, B WFoT 2 BH, ASIH]
SIU P A 22 2 I HAT AR — M2 44, (R FLAE R
N T2 S

[FI2 U2 22 22 W22 AN TR 2 B 2 52 i, 2544
WA T2 507300, Liao 25051 WFIT & B, SRJHZEIE/K
A BRER K PR A 22 20 S PB4 4 AN R, T
4 Fp CHERE . A0 . 2R AIBT R ) ok 6 Fpep
WECHEME . R0 . miZghs . 2L . AR A
W) o XTI TYA AT bl AS RIS by A 22 R HE g
il ZEETERE R . A5 AR G2 TRTARARL, 43 2 A
PEBT AR = A2 25 5, T AN R RN 22
i wva e MRS 4 M N 2y V[ JE EE =2 22 1 M WP [ Ah Ry
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Table 2 Structural characterization of ginger and its by-product polysaccharides
B3] 4 FHk(kDa) L BBES (%) e L)
GpPY 11.81~1831.75  HAHE. BRARHE, Tl 200, Tl 98.00 O-H. C-H., C-O. a-HiHHE, p-HEHHE  —82Esiy
LN N e N R SR N N O-H. C-H. X-H, S-0, C-0, C-0-C,
GPPst! 40.6~939.8 e 95.00 C-O-HHE, a-FiFHE, p-HETFRE -
s HERbE . SR, A, AR, 2EFLR C=0,C-H,C-0,C-0-C,C-O-H,  _ymirp
GSLP™ 5~81 SENTET 85.95 O-H. $=0. C-O-S. o {4t HiiEr
GE®" 194-462 HERHE, HEE ﬁg% AW BTHLAFIRE 9779 O'“‘aﬁ%’ﬁ%f{gf@‘é'“‘ _

4 HEEZEENThEEMN
4.1 MEMNEMH

A= 22 W B B BT A AR TS M, AT IR PAL
Wb sz S AL BT . o, X A B SR T R BE T .
& BB RISV U TG R ) S AR . F
FE IR, A 22 2 HEXT-OH F1 DPPH-PFh [ FH 302
DA Fe?' 130 B ELAT 1 SR HE 1, L5 BRI i e i 14
nmRgsRe, e 8B A HESIAY 1C,, (HIiAE] 4.21 pg/
mL. REEHRAEC 5l 3 sh P IR R T A2 2
FE A R R ZAPT A TG P B S, 250 o,
22 ZWHEENS i 2 S LT . KR Y SOD s
Pl MDA Fri ) NO & . A hiibiE i
VEF S50 o R DU AR AR T:, DAITT U s  SEUR
H B3, FET LIRERGRIE s St B t
L, PHWEHEE A Y A 22 22l 3 Ehm R
I m A BB A RIS Z PSR AT 5C Y Fenton
N AR, iz B e AR A AR B HH ST
AR B2, 7T LS S DNA . 25 B RS F AL,
NI B Fh 8 PEpg it A2 A 22 2P
ST RS By s ANl B p 3k, FFus b = AR
P, I, FEASR MY B R B 25 40k, A= 2 b
EAA )RR
42 GHRETIER

WFoE 2, 22 EAA e R DIEE, Pl a5
T 4. B 40, F Mg 3 AR5 41 S bk B K]
FUE AR A S G pE A, AR VE T3 L g
AR TR % TR ARRMAR, 15 S 2 APl 4
SN, IE TR AR e ThEE . A= 2% 2 E RIRE
HA GRS, Yang 2505 k57 2 B0, A 22 20
TEARAIGT RAW264.7 4 AT i 25 1058 I 4mig po b
FET JCAiEETE, IR NO. TNF-a. IL-14 F1 1L-6
S PEY R . W PESE I Rk (UC) J—Fh &2k
TES -5 B m R A B e, WFT 26, 4
LT LIS UC RS eI R HED T 9 ez
PHTTVE . Qian 260 BFSE R, AE 25 MRS A L5
Jea A ) A R B PRIVE ., TR REAE ™A G e Ja
BT, i AAAIERE R p53 1FEK L M Bax/Bel-2 1t
{E G I, FE A2 2 e BEY S TNF-a, 1L-2. 1L-6 B4
Who R, A= 22 Z2T LGB R e R AN M AT R E
J71 . AR R T AR RS, S 5T HURR R IE
R FIGIZE SN, 35 BT G2 AV FH

4.3  HBREEME

Z I IE oS, AR 22 2208 AT LU S8 i i eg 2
Moy K2, H EABARAIEETE. Wang 557
IS A A= 22 2288 0] DR #E T8 HepG2 4l A T,
(M MAFRETE Go~G W, i SEA 58 6 = AT AR 1
Jor B vk o R AR 2 2 MR L W Bax. Fas. FasL,
caspase-3. p21 Tl p53 RPEFLK YR IR, T I Bel-2
PIFRIR, XL Ge FL R Y IR /K- 5 T g s
YIS, Qian 2510t & BRISILE I, A= 28 ZHiAE
Te e BRAR BRAA PN T 5 5 e HepG2 4 J S8 WA 4= T
AT, IFREMEIESE Bax A1 p53 & A MIFRIL, N
Bel-2 f FIRYERIK, [ B3GR F 85 11 caspase-9 #l
caspase-3 WA, NI ARIEGUMIEIE~ . S34h, 422
ZHE ISR RE S e LB IR e, e 2R 2R
A -B-D-Galp-(1—6) -IH R L4, Forp B-D-Nk g2
FLVE S5 NS5 A a o nh A OGP IR ARk
WFFE R, Wil e S AR 250 AR ELFRE
SR AE N 00 Z2Fais 119 A AR B VA DG, ThiAE 22 220 EL
BV B IR, W RIS, IFsEk
B, A 22 220 A] LU ik 5 ) JEERE B T AU B
(Firmicutes/Bacteroidetes, F/B) FWE LI N ZSTE BT 1Y
FRERUGELSE Rk . A2 2T i i
A 25 B P A RIS, AU AT B AT ZLERAT B 48, [F)
AT B AN AT A ) oo Lt B ) A A0, X
LH 2R M RBUE AT ALR . b E T R A
REWTR A )5, Y85 AT 1 =Z B AR B, 3 iz iE
IR B e A, DT BEATR 18 1 SERE S, AR Ak
AT SRR R NSl S N 7= G | o WA B 2 7
AT DL S BRI LAA S s 07 R FE Ui s e, and ik
46 TGF-p Fll bFGF 254 5711 43 1%, J0 kil Jirb
SRR IMLAE . P 220 S8 A I, 2R I Rs S e TR di, J1
R AR, A 222l AT DA L 155 5 Iy RE 4 i 0
T2 AT SR RE DR s | YR i B AT R s A
A, A e A 22 ETERMEIGYT . A5 7 T
AN FHER AL T B AR
4.4 PEIYEEA

CAUFIE R, A= 22 20 B B OB A1 1 1
AEWIFVER] . Chen 510 A= 22 Z20k@ i N IRVE T
BRI R, S SRR, XY o~ B AN B P i T
PEREZNEA S T m g . TEWEAENT SRIHA 22 2R
X 2 BB PR AL/ N R UEATHE |, I e /R =S I
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AR BE MBI IS 85 K, 452 R, AR R0
HEA RRATR )N BRI B2, Al HAR ST 2K 2R
WA B R e T A S A AR U PR A R4y,
A IE LR S PR 2R AZ AR R R B S 4R, 3
IR 12 2R AU, [RIRT, 30 AT 3l o f e 5 R4
R ACRRZS, I BRATRIRR 5 2 P TR B 7K
S,
4.5 Hfits

B aRAE AN, Az 22 2 i BLAT AR Ty T8 i iR
PETIBE, ANy ZH 245455 . 10z . PRI FIE . B
TFEE L RBRBRAEDO 38 o AR 22 2 SR T T
T, B0 22 22 b nl i v e i FERE T R BRI ZH 21
HE A AR RN A e B A, fE R BT
P EEA N, WD P R A A, B T R i 2 2 A
i. 535, B RN, AP Sk ] fFF B BAT
AL IR ZAE . Bera 591 81, [ ARA=Z2 W8T
SRS T TS K B Rt HLJCH B #E R E
FH, B B 1L 25 s A A s 1. i
WFFEZR A, A= 22 Z2BH AT DA 3 55 Fs B 57 77 AR
B sz, v fe 5 HHA MPTE L. PrR IR
WP YFETEA G, ERREED LIS i
WA E RS sh W, W AE T shi s A L 2L . 5
TSR, SRR HH A A AR 22 2 WU AN W
FLIE . I RS & /b, AN 2.7 mg/mL
s, B o7 VE T i 38 v T 25T i Bl 2H . ieAh, A4
WX B T BT — 2 IR E RS, andgn
A 2% T B B JE ( Oscillospira) . B {55 58 [CH &
(Adlercreutzia) . W] 3¢ = I8 J& (Akkermansia) FNFLIR

¥ 8 (Lactobacillus ) W F 1, FEEAT FH RS BHIK K
& (Prevotella) IN 255 . A A 422 HE00TIHE
WP M TR AL DL 1,

5 4 ELHEINREEMHER

51 AEPEZR

5.1.1 4rFi& Wik, 535/ T 500 kDa BY2E
Fhhn ARSI, EER T TR
VNI ZE M T 25 5 35 3ok A= S T S A 380 A A E L, HL
ANV K e N SN Y A e B AR A TS v D T,
(S TR ZE AL, 222 il TAEAHRN 5T
HILA -, IR T 2 S 2 IR R IR
iR AZ AT R [ FR3ECY, Wk R L
WA T A AR TR, LA AU i A A AL 3R o
AR D TG RO

5.1.2 fe2Epidr W Eg SR BBE . BHRERRS L
2EROTAEANRIRR RS L AT m D RETE A, oo
Wiz . AR ER B 500 PO SRy SRS i A 22 2R TS
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Fig.1 Mechanism of action of the functional activity of ginger polysaccharide
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