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Abstract: Longan is a typical representative of tropical fruit in China. It plays an important role in supporting the development of
agricultural economy of Guangdong province. The tonic effects of longan, such as “appetizing and invigorating spleen, tonifying deficiency and
replenishing intelligence", were recorded in traditional Chinese medical books. Developing healthy food with longan is an effective way to
promote the development of longan industry. In this paper, the bioactive ingredients and biological activities of longan, as well as the healthy
food with longan were reviewed. Polysaccharide is the most widely studied active ingredient in longan. There have been in-depth and systematic
researches on its structural characteristics and immune regulation mechanism. However, the understanding of other active ingredients and
bioactive mechanism in longan are still very limited. Up to now, there are 133 functional foods with longan in the market, which belong to the
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second generation of functional food. Meanwhile, the diversified and functional foods with longan need to be further expanded. Creating special

processing technology of longan is an important way to guide diversified processing of longan and promote the development of longan industry.

Key words: longan; active ingredients; polysaccharides; functional food; healthy food

JEHR (Dimocarpus longan Lour.) &3 [E#k55 HIAA
R TFH B ARSI MR KRN, IRE R
PIAE TR AR AR S E A e A, T
IR T RS, UTARE T E R . HTH
RLEEMI RN, PR PR il O B A P S SRR
WERTFKRRRZ, RBUIKRES BTG, 64
WENIER. RTINS 22, i
ok, WEBIRS &2 EFAESA, HEEAE
W <RIBARR IR KA, R E TR
RINZ G G AR, P 1 e iR ki
TR R -

TR & T RE B i SO 25 i I B 2P AR
(PRARRLZ) Sl AR 5 S LB IR T B i
i, #MERE TR ERIE, RIRAERRGANE
Wz BRI R, JeIREAT G
PraAL. PRSI ThAER . BF AN B MR 4
B ZHE, ZMEETEYI, RAEHESHRME, R
BT AR REREFAALES, itk— Do & m b
IME R RIRThRE & BEE T EIRIEAL . 7850 KIFEIRIR
BT R RIS, B IR DI RRIE I A B
PERCMRAIE, R DX SRR (i FR D R & i AN IR {8 B
a, SR EIRAR I TR, KT hEE, 2R
BEEIR P VAR T R0 ) B B AT

AR T MR FEEME o S DIRE I 7T
B, Arb 7 DL R g EE S il (1) TR D R £ b A
FOTRIE, BAE N e TR e IR Y i AT P2 e
AL S E ALK .

1 RERRAFEEMMS RHINGE

FIREARER. JEK. HAR. ey, Bk,
UerE R FERMERURIIT R e . 3T R
DhReTE s R WE T LT 1994 45, EEEFEL B)Y)
SRR IR ARSI RAT TR B H1 R SR e/ Bl i f
T AR LLEIRTEA. 2010 4, Park @ EHZ LI K
BUEHR /K IR Y BEA R e IR /I B 2 21 1212 RE
Ul 2011 4, Had R IURIREEEEAB A s @ 42 i AR
B T STC 2R K AR (RN A A AR A RE
71, BN IRz RE Y. 2016 4, VR FTTERT
FE BN IE R TGS S 6 A B MR KSR VR S ) 22 g
RO 2R B A D AZ RS/ B 27 SR 12 g
J3, FLIRR T RE S 5 i SRR R M 0 A A

LA R, TR0 W KSR 2K
IINZRERE AR, BRI SABIRIE. BB
FPE, T AR, JRIR R AR
A A BRI BRI RESR 5 SAMPS ZAEJRIR /N
RAHTTAALRE T, TGN g iEme R AU,
B/ N SRz RE AN DL R R B R
FIRVREVERARTT, RAFE R BRI S &
FEATERE . B, TR UIR b 3 ZE YU
BT &R FC AT .

L1 ZHE

LRI R A E By 2 1,
e HR SR PRI 14 B o3 Hh S R AT S S P e 2 ) — 2K
Y. WA N RER B & T SRR
AEPIE LTS T T T RA .

111 AR S 4B 64| & A Lk

POKIZARIE Z R U IR B Uhah, BE
FAIEEEL T Z R4 B B v 46 iR 2
W, R SR R R R ) P - R
U0l L H BO7E TR 2 PR BRI A s . &R
AL TKERE, BEPEv. BRdRIE. RPE.
ERM IR IR Z W R AL Re 7T, I
AR AT IR SR A 2 W b e s e =, Tk
LTS 2RISR VR FTERT 7T ]
AR FH 8 e IR A B T 2 B4 m IR 2 a0 2 0
1R R ARG D 2 B R ™ R AOR R At B
figy T2 R PR e IR 2 W) 2 MR 3 RIS, Ak
AP AR th B 2 1 )

e HR 22 W 2 h 22 Fh BN o ee A (R 2R A R
SRR R AR — 24 2 ECO . R, et
WHZHEEMMBLENHTAE. Lu £
DEAE-cellulose [J15522 #4£ 1 Sephacryxl S-400 HR
EE AT R (1) IR S A 2 i — 2053 LPB-2-M,
HOPH50 785 8.00x10% ull, Rong 257y B4tk 153
TN 9.64x10° u IR ZHES 7y, JEiL NMR i
B L B 4L H (1>4)-8-Gle FI(1—6)-p-Man 4>,
Yang 55K Sephadex G-100 &t /ZHratifb 5300
IR Z 4 PLFP, ZHFALA GC-MS 3 MG H g 24k
FHH—-5)-L-Arafi(1—+ —6)-D-Glep-(1—- —3)-D-
Galp-(1— . —3)-D-GalpA-(1— F1—6)-D-Galp-(1— LA
2:1:1:1:1 ERAIZE R, AR AR e U SR E AR Fir Ar i 2R

341



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.8

BRI, Meng 254 DEAE-cellulose B 742 bt
A1 Sephacryxl S-300 HR #ERATL2EALAFE] 3 N HR R A
ZFE4 7 LP1. LP2 F1LP3, Hrh LP1 A&, T
B9y FEON 1110 u, i OB A 2R LU SRpE
NE, H—4-0-D-Glep-(1—4)-0-D-GalpA-(1—4)-a-D-
Glep-(1—4)-B-D-Glep-(1— EH H .G H ik, L8 H
—2)-B-D-Fruf-(1—2)-L-sorbose-(1>2H ™). Bai %54
DEAE-Fast Flow [J] %22 #44: /1 Sephacryxl S-300 HR
ERAEAAS B IR SR A 2 HE4H 5> LPIla, f#dT HH
VEEEEREEZH 1—4-Galp 1 1—6-Galp FIEE HI0
ViR, SCBEAN a-Araf Fl 1—4-Glep MIRE E g,
JE TR LR, AR R G AT 1.
AP0, T HREOCRI AR RN ], AR e iR 2
BB S SR B R 2
112 RIRZAEG AN EH

VENRHR R R B EE RSy, IR 2 08 B A
BrE L prR . s st ol i
BECE A O L R BE VR DIRE, (HER T Sk
VTGS, T HATE M IR TS CE A B I T
. WFAERE, MR 2 e g bk C 4 s o
5 EE AN A D RE AN NO BUAE F1 R Sl s 1
ThBE™ ). PRGN R ITSLab 4 BN, JRHR T
R TLR4/2—NF-«B MHIE 1L EWggu e, SR,
WA 2= R IR 2 BERE B2 4] Akt FI MAPK (115
LA AP-1. NF-xB S5 R 111G, I8E LPS i
S EVEAMAORE SN o FHIE AT I, % NF-B i
A2 B T FE AR B 0 IR SR PR 22 3 R 3 G 1A 5 A
FARIRZ ORI T BRI FT R R R 22 B0 G2 2
R AR 1 E SR TR 2 BB 2500 . IR EEDL
JA AR A ER 7 X (g 75 A LPS 4R RdEAT 28 )
BO A BRI R,

U FIR FLIE I B g s 7R SE AR s
R 2 W A S BV 1, (H 2T T 2 B ] R %A
VIt — BAPTE R BE . 9 LA B A AR P I3 AL

BRI, N — R AR 13 LB ok
a-Araf-(1—[4)-a-Glep-(1],

{

4

B AU MCR - I8 22 00 B A A 1 2
RAEMIWE? VEZFTERT FUFBUR I, JeiR 2 HEE A
— IR IR AR KD, S R A A 3
R BEEALREE, RIEZENTHSTEMN
221x10° u PEIAZ 6.97x10% u, REEEAR T SUSATF 5
JEANFLIR I B (AR 2R BN, AR
S BENE TR AL Bt B BN, SRR IEIR 2 RE
JrE A= AR P 5 158 T 2 2 B e AR = 4K
PR R, Zhang SR ZHFETFBRRIE
R 22 078 it 0 I 8/ SR P B T A LAt = A i
T s, RIEBAR R, e SR |,
AHIE T A DAL PR BRI 75 5 O M R S0 495 1 G 2 0
HNE,  RBURA TR ZFERE I I/ SR8 b ks
JEEA 2 1 B ELVE MR- b R B BR R 1 A GsIgA)
I R o, [FIRHRERTT B 4HiE el IgA+K
BRI I S R0 B 7 RS2 AR R kAR, [,

TR 22t Rt 8 0 P R % 8 e B ARV R 1)
RISV, DR 5| A R L s ¥ 953
Ui, B/NRES A b i AR T2k GPR41 Al
GPR43 [HRIAK LB R B B850 R AR
). UL BTG RAR, IR 2 fe@E e T
FEILG s R G0, B 5 M A W L A s s
FoAS, MR AE G e i 1 1

12 R

BN LA RIS RV R S 5 AT DARE i £ 5
% E RN ) Toll FE324K (TLRs) 4%, £ — %
PG SH T, QA 225 ZFTE AL 8 F 805 (MPAKs)
S5k, TR T RIS, SIHIZHIR Y S
AR T BER . Tiyoung 45 MARHR P 43 B 153
6 NE ARSI, 73R KENE AL e R
I JRHRMGE I, w5 TUE I rbdiis (B 2), x4y
IR A0 T 2- P I P R HDUA U 2 e A i A
SR R R L ARC o (ER TR AR SR P P
HEEE ORI T I A AR IE o

o-Araf~(1

{

3

—3)-a-Rhap-(1—[4)--Galp-(1],—[6)---Galp-(1],—[6)-B-Galp-(1—6)-4-Galp-(1—
3

}

a-Araf-(1-5[5)-a-ArAf(1],-3)--Galp-(1
1 ERSHELPI 12 ESLERSET™
Fig.1 Structure of repeating unit of longan polysaccharide LP11a%*!

342



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.8

(0]
mi%xme
Ay m CH;
HO o ., i onm
HO o T2U4T R
HO OH
8
Soyacerebroside I m=11R /\/\(\/)g\CH3
8
Soyacerebroside 11 m=11R /A/?‘)E/CHz
8
Longan cerebroside I m=19R /\/\(\/)/6\CH3
8
Longan cerebroside Il m=19R AX\)E/CHs
(0}
HN)IW\ CH
: om %
HO :  OH
O 1» : =
O3 R
HO OH

8
Momor-cerebroside [ R WCHs
Phytolacca cerebroside R /SZ\XX/CE
6

B 2 ZARRAPAKE LR
Fig.2 Type of cerebroside in longan pulp®®

1.3 @

VB BT FUAIBA LI T 24 FPORHR SR 528
PR RS , I e R SR PR R iy R4 Jo 32 L LA B A AEAE,
HAEN 16.92~109.24 mg/100 g, JEHR R AIEZA5
PURALRE Ao & B 2 0 3 IR A O, 24
WFERSE, RHRRARR)LAE. FTEER. U HEAL R
TR SRR TR, S H S =R
25.80%~37.30%, HIUFEAE I EE TR, i
B NS Ty, B AWy SRR RN, B
EERIR IR O LB A R IR LA
i WMERR . T AR T SRAEER. BBEER. SRR
BR . KPR R AL 25 12 PRy, 7
TEEREY, MARNTHAIERL 16 P
VI, BN TR I LRER. RILERNFRE
A FSR, AR TR R A& &
B R

L4 B fls JoAH 2

W EZ R 7325 A BT BUAS 2R IR R A (04 e
REHUHR, AP AR TR NE . BRARIE S RERE . BER
WU S BRI B RSy ™. i HPLC 4347,
H RS AE IR R A I Y 9 MRS, 7>
TPREENE . MOHE L PR TREREE . JORMER AL
P . R AR

L5 H Al ga

BT RIE RS, EAE SRR A A B
R SRR R PR 50 S AT TIE . JEHR
RAFEEERER. WAR. FR. IR, riFER
SAHR™M. BRI RA S 17 MEER, U
REA . RRARMNAR &, ST HE R
R R S B IAIEE 64.30% ™ 2E IR R
Kt 28 PR PERY, BFE g DG, 3.4-HE
2,4,6-F =My LIROHE. WP G 1-2.58-6-T.2
FEIR ORI, R R BN S R B S T AR
Bl AARE . AR RIS IO, X R
I3 IAAAE BB 2 m] R TR AR XK [ T R B A
.

RS RN EA 1A TR IR I8 7R g
PETEE, (HMEAIFIEIE R LR o5 e R ) R
RN Ko

2 DERARMHRERAITLIVR

B R AR R ORI R AINZ . (AREHH )
HridgEc A BON BT, Et e LRI AR, AN
TR R T B AR TR BUARH TR
SORHR BA PR B T RS S E TR
FTULEIREF, AR foin TR A e HRAS R
I TR M E IR .

GB 16740-2014 (£ ity 22 2= 8 AR AE ORI B ) %
TRABE AT TP S IR TR AR A
SEARIEE DI RED & AN A 2 005 B 6
EEE TREE AR R, BARTYATIRE, ALa
S H s FEEX A= AT A, WAk
B RS RERE SRR RIRE
T =400 RO 2 DR i p &2
EIRRNThRe W Z IR g & S ThRE, Sh=Thae ey
AR H A R BRSE S5 R 7 i SN —
fhe SR ARME A SRR A A s s
BOAIF B i B S0 BB D RE A . TR
1997 4 LUJE S LA AR a0 R T-iX — A= i, 58
AR R R TE S AR R L, 16T
BRI IhRER IS5 M . S8 AR, JFH 2
RZIIRER T REETE B R AFAE, IEAERIT RN
DA 258 2B A IR DR £ 5 22 S T 2 o

DL e R /e 50 g DR ) O B IR, 24 R I
(https://db.yaozh.com/) 2, EIF| LIy 3%
JERH S A 133 S, TR, TR
W B3 MIEAS, 5l 44, 40 F128 4, (HFTH

343



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.8

ToIRARAE i 84.20%, iBAG b B AR £ i LTk of
Al WHWE R BE. OFFERAEE (B3, H,
DLEr i TR S AETE R 3t 55 4, 5 R IR PR 2
S 41.40%. JHRCRE IR DIRE RIS A 11 Fh
IR, BAEMGSRGIE ). PUES . SGEE MR
HCGEREARG. WL . MERICIL ). EEFEHL AT
B GIEThRE . T AR (kA KR B IR m
SEEME, HRT 4 FPIhEEE L P ) 80% (]
), JREF TAH 2003 HEI R FFSLHE (O S AT
SIFMHEARITEY (2003 R, BB ORAE 5 ) FR
WG 7). SHENRR AR . A BhRR A . PrE s 27
TLhRE, SEEEZIEAAE 27 TIhREZ N BRI EA
PELEFELTNREFRRI IR G & AN 2004 S22 71
LIS . 7 133 ANSRIHILE I DU IR A JFRH 1 R (g
AR, BR T 2020 SESRAL IS RE TN R A A R
BRI S el S S8 DA BA B9 )% 71 T
REAh, FH A& 132 ALURHR N E R R & WA
1997~2015 IR,  FEARFRIRZ S DR+ S H
S8, BTH A,
R, 4, BT

ST, S
UKL, 5 i

~1H, 6

= LR 4G

= ORI

= ok

= kLR
« NH g
RH
LLiss

B 3 UERARRNREER”RESHESIHTE (D)
Fig.3 Quantity of the product forms of the functional food with

longan as the ingredient

= WEEKEH, 1%

oA 25 . EERAEE S, 1%

= I EBETEE, 2% ——
= BRI, 4% —— 4 _%ﬂﬁiﬁ&%
s — e e
e - « SRR
" gy
oo EEEE
NI
«HEBTIBBE
« 9 B T A
CRIE
EBAEKRTT
« R A 2 )

E 4 DERARERERERMINGEAAGITE (%)
Fig.4 Pie chart of the functional categories of the functional
foods with longan as the ingredient

HHERT AL, E AT ARy 3 OB CR A8 B )
WHRIFRIEAEIRN, BRI - EEER Je
A B PE RO R A F T O L IR O JER R DR e

344

SRR 5, B S AV S A AT AT 5E
$71

3 RERARMERE DL

T AR BT AR AE 7~10 H, B T EE4548,
21 30% HIRRRIE I I Tl e SR 10 77 SO B 42
U, FRE IR SR T A AR MmN, 32 B A
TE) AR ) PR R S R R R = X o B - R B
H R 5 XL, SRR E B & (RN
PN ] 5 4R 7 W0 [ 5 B B 4 THT 22 B S VR HE SR B A0)
BURMISLHE, WL S, | AREREE N EZ R
WA Lok aEE . ZEKSBIERY, BERE
IR0 FEESk. Kk, FFRIZIRIN Tk
TR, ISR IME, R R ARSI
FRE RN T2 sa 4 F100 1 2

W (g s ) VR A St R R EROX
B FRIhReR R E A, &R IhRE Ok
NORE R B EE T R, Wl R4 e M
FRET . B R B SRR &I A SSHR T H it
BARE R ARRE N R4 E R WS E
PRI e BEEIEFERN IR E IR 5%
o R AR A 2 8] 20 R A T RN TR, VR 2 AR 7
WRR IV Z IS E TSR, WEaLrgE. 4
A F B12. 4E4 5 DL EERSF A RSO M
WNENBEAG i SIS0 s XU 2 B R 1 A 9%
F RNk, BRI T YRR & Thig
RS S 5B T &R . HIERETIX
— JE AL, B e A RS RN R R
SR PR BB N TR B = i o R e s 75 97
TEVERSC I A XA RR TR IR
Fr B R SRS IR A, bl J LR
FEMER A S RS TR R . 5RES
AANE], X SRR R ASRE AR E BT BE, EE R
WA A BE B R AR E, fEERL LR RN
W B AT . XA ] DL HL R
AR K. JRIRMEER T, B uih
CBRIITHAL, BON T DhRe 8 £ 5 A i e ik Bk
Z
BB IESEE NS YR,
FURELN, JrfEdss, IR TR — X m. R
R A AFEEMIREE R R, A RIS
Rt BINEEFRES, SCRAEIER AR, ft
BETEORBRE F2 5 ANk D (1 st |, B m R R
B . SR LR A BERE I A R B AR
IR LR B RO e 7 200, 4t B AR



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.8

AR IR R, B REFIIPUEIE . s
RIAED AN BRI R B e m R R R S 2
ANEEA A R, R EUELRE T

SR A DO T-HR G R e AR AT 35 . iR
BENTRE, RmIfEREL R R —. FERER
SR T AR IR A SRS RS KB L2 58
81, g M5 DG TR R IR . R & Ryt
R, PSR R EHSE G RIS, HEEN
RV TONEEDS (4-BEM5EE . o-FATHEE. 3,7- - HI%E-1,6-
FTIR-3-BE ()-4-mh R EE AT, BRR (RS
MRl ZIRAEMER . PR INES L IR 2R &,
WRIDe 2t 55 R FH I BERR FNBEAT B IS R BRI . FOAC
RERKEEURL, RIS Z S5
fash, SRy ELS NHaRAY, whigl, REEER
1 o PRI AR TR O IR, S5 rrir &
DA R AR (R £ A5 LA R A R A SR B

o

S =

O

P bR O s, EA YT B i e T A
B RE SR . FRRYH A B TR R ) 2
e FIFRHR &5 vpps . SEhE K TR R R
HHARG T A& KR, PERE— R E
gy 220 g/ AN 2y 22 [y AN - 2 [ d L
2 g BRI T3] 5. Huang 25K IR SR 4
FURR T KRG, F P LR B e P i — 2D 3
SR PR TR R A ETE 5 IR KUK 1 [ B
R — DR AR T, AR — PR R e
FEAE N T 7 2,

IeAh, oA I FRA = ST TR, AR AT
Y BRI BRR AN D ROT R I LA L B bR N A
[T AL AS BT 2L AR G M AT S5 7 b (W R S
B, WEGIE AT T T AS R A
AL, GFRRRA FHE S 2R B M AT 2
IR A T ) S A R AR, AR
A BRA T AR R 2 R . X i TR
JEAR, SN EE T BEAA R 5 TG A 22 P A ) Rl 2
Bebt, $EmadsmsemE S am At Fhirt
W)

4 FHEMEESRE

41 Tt A

M TR IR — B B I o AR A DO
A, R A EPEATIN TR RIAHSC 0T 7 B A
AR ISR R, AR X A 2 [
SRR, X IEIRRIThRE 7 A A H

WHOm A HR s SERAFIRA R E R K. HAT, %
TR 0 A B R WF 7T K FIN TR AR AEAE R i
il

COJEHREE R AN A YRR TR A R 5
YA fensR: 25Nk, KT IRIRMITETER I Tl
BORAIIR A ZHE, BATA BRI 2R IR g
Ve g, IR AR R B YRS VAT fy it
—WHIRAIT T AR, HAEVEERWE T 3 R
RS, A DB S A IR
AL SR AENE, (HECZIRARINER T, ALK
(R PR B A A o

(2 AR T 2R R = ORME (i A
fehnsi: GnRTHTA, JRERE IR ERIT R W T
133 NPAFHSCHIRE i, ™ SO DIRE A RIS K
FIZRMEREETE, (B i ThRe T AN
HoRRE R, X PR S RIRA B IE LS
LIAEYEENRAE 780 B R

(30 AR SRRt 38 £ 1 22 ST ARSI
TREEANE WU S LU IR ORI FE 1R
Rty BRYS. EFRERENINLILIE, EIRZ M

TSI B, T BRI L A2
e
42 REZ

UL B, SEH U, KT RIRI YRS
B LN A P 75 By AR WA 5 A A

(1) BE—DImss e AR i RS PFAN T TT: 722
MR e e R 4R 51 T, i R G sk sy
MR A &, FIFE FRAL s RS0 R TB
WHTE AT SR A REE . BRI R AR
PR, Db f e TR Rt i B BRI 78 7010
PRV AR AIFIFH 77 1) o

(2) RGUT ISR BHIRME I dh SRR A 3R
FE AR AR R B R, AN AT R ) XU A 5 AT
Wl ZES, RN E FRIE VR B AR A B B A,
RGITANE IR SRR O AETEOIN Ly 5 70 UK EE i o
FrtEZEs, —JrmdE IB A ROk MR A, 2
BT, R 5] S IR B it A B A0 A
REVACIE

(3OS R FURFAARIE B AT CBeR
TRFHZ U TR JeIRAOTREEIE, & RE
e, HoRSER L MG ACRIRE R, DASE IR
N JEURHIN A R £ it LA SERL R B2 A7, T HL R IR
T AL B REAE B R AR T IR XURAFAE, BRI BLfE AR
T SR RHIN T Th e £ o e MDD A P A 2 2

345



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.8

Ho LR N ARSI AR T o A I
s FR XUSRRAHAE 2 By BRI

FERAE ANV AE PV BEA BIHTEE P EARAEHT, 5l
FARME GRS IL RO A SR B TR BB T
Oy AT RBHEIHRIA LSS, PR IR
Pl IR R I RBR B A o 2 Al H R BURF AL 5
FHITHURZ SR P RBO IR ST A T3, ettty
R—Ti—r =\ T 5. T2 IRAITIRE, 1Y
INEFTIN THARBIELE, (LA R AT %%,
B S, WEAHE LRI R R, e
FEMBEAN DM RR B, ACERHITE A R Rk
HukeAl, ey RIEHR AR £ i E i 0 i 0 A R
At ) B g AR

(11 FFCUk BRI, 522055, 55, TP R IR LA FE IR L 17
SR HSE W] AR AR},2016,43(8):169-174
QI Wen-e, CHEN Hou-bin, PENG Duo-fen, et al
Development status, problems and countermeasures of
longan industry in China [J]. Guangdong Agricultural
Sciences, 2016, 43(8): 169-174

[2]1 YANG Cui-xian, HE Ning, Ling Xue-ping, et al. The
isolation and characterization of polysaccharides from longan
pulp [J]. Separation and Purification Technology, 2008, 63:
226-230

[3] MIN Ting, SUN lJie, YI Yang, et al. Microanalysis,
pharmacokinetics and tissue distribution of
polysaccharide-protein complexes from longan pulp in mice
[J]. Internal Journal of Molecule Science, 2015, 16:
24403-24416

[4] Rangkadilok Nuchanart, Sitthimonchai Somkid,

Worasuttayangkurn Luksamee, et al. Evaluation of free

radical scavenging and antityrosinase activities of
standardized longan fruit extract [J]. Food and Chemical
Toxicology, 2007, 45(2): 328-336

[51 JIANG Yue-ming, ZHANG Zhao-qi, Joyce Daryl, et al.
Postharvest biology and handling of longan fruit
(Dimocarpus longan Lour.) [J]. Postharvest Biology and
Technology, 2002, 26(3): 241-252

(6] FRHEFEAR ARSI dr%E & G o F s
IO FE[I]. A [ HE2%,1994,14(4):227-229
WANG Hui-qin, XIN Dong. Experimental study on anti-free
radical and immune enhancement of longan pulpextract [J].
Chinese Gerontology, 1994, 14(4): 227-229

[71 Park Se Jin, Park Dong Hyun, Kim Dong Hyun, et al. The

346

[13]

[14]

[15]

[16]

memory-enhancing effects of uphoria longan fruit extract in
mice [J]. Journal of Ethnopharmacol, 2010, 128(1): 160-165
R T 2 1 S R IR AR EU) 0 2R B B P B
SICAZARAE A R BR 2 ST AZ RS2 [T TR BE R R 2
241,2011,28(2):197-200

LUO Ping, LIN Jun, LI Xue-hua, et al. Effects of longan
extract on scopolamine induced learning and memory
impairment in rats [J]. Journal of Guangxi Medical University,
2011, 28(2): 197-200

P48, X1, 5K E 55, 5 R SR AR ) O 2R B 75
SN R 3012 T BEI]. A B A<k Bl 22 ,2016,4921):
4203-4213

BAI Ya-juan, LIU Lei, ZHANG Rui-fen, et al. Longan pulp
extract improves scopolamine induced learning and memory
function in mice [J]. Journal of Chinese Agricultural Sciences,
2016, 49(21): 4203-4213

i I, 07 5K O IR R IR SAMPS /N A2
2T RET BB HE,2017,33(6): 1-8

RAN Yu-bing, LIU Lei, ZHANG Rui-fen, et al. Longan pulp
extract improves learning and memory function in SAMP8
mice [J]. Modern Food Science & Technology, 2017, 33(6):
1-8

YI Yang, HUANG Fei, ZHANG Ming-wei, et al. Solution
properties and in vitro anti-tumor activities of polysaccharides
from longan pulp [J]. Molecules, 2013, 18(9): 11601-11613
HE Yin, WANG Qiang, ZHONG Kui. Optimization of
enzymatic extraction of polysaccharide from longan
(Dimocarpus longan Lour.) pulp using response surface
methodology [J]. Food Science, 2011, 32(2): 79-83

LIU Xing-xun, WANG Chang-sheng, LIU Li-ya, et al.
Rheological properties of the polysaccharide-protein complex
from longan (Dimocarpus longan Lour.) pulp [J]. RSC
Advance, 2015, 5(72): 58663-58668

PR e IR 2 WERO B 2> B Al e WP 8544 53 HT[D].
I TTRA,2007

YANG Cui-xian. Extraction, isolation and purification of
longan polysaccharide and preliminary structural analysis [D].
Xiamen: Xiamen University, 2007

ZHONG Kui, WANG Qiang. Optimization of ultrasonic
extraction of polysaccharides from dried longan pulp using
response surface methodology [J]. Carbohydrate Polymers,
2010, 80(1): 19-25

Ty B0, TR A4 L, B AR 2R Al IR 2 W 7 U5 - AR A B R H
EARAL] ALK, 2010,41(5):131-136

YI Yang, ZHANG Ming-wei, LIAO Sen-tai, et al



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.8

[20]

(23]

[24]

Optimization of ultrasonic-enzyme-assisted —extraction
technology for longan polysaccharide [J]. Transactions of the
Chinese Society for Agricultural Machinery, 2010, 41(5):
131-136

ARXFR KB A 18 = A5 AN [FIR BT V20) e IR 22 i 1k o
(RIS 7] AR i RH,2012,28(10):1298-1301

ZHAO Chen-hao, LIU Jun-fa, FENG Meng-ying, et al.
Effects of different extraction methods on the properties of
longan polysaccharide [J]. Modern Food Science and
Technology, 2012, 28(10): 1298-1301

BAI Ya-juan, LIU Lei, ZHANG Rui-fen, et al. Ultrahigh
pressure-assisted enzymatic extraction maximizes the yield of
longan pulp polysaccharides and their acetylcholinesterase
inhibitory activity in vitro [J]. International Journal of
Biological Macromolecules, 2017, 96: 214-222

HUANG Fei, LIU Hui-jun, ZHANG Rui-fen, et al
Physicochemical properties and prebiotic activities of
polysaccharides from longan pulp based on different
extraction techniques [J]. Carbohydrate Polymers, 2019, 206:
344-351

CAO Jin-ping, TANG Dan-dan, WANG Yue, et al
Characteristics and immune-enhancing activity of pectic
polysaccharides from sweet cherry (Prunus avium) [J]. Food
Chemistry, 2018, 254(jul.15): 47-54

WANG Xiao-jiang, ZHAO Xiao-liang, LV Yong-jing, et al.
Extraction, isolation and structural characterization of a novel
polysaccharide from Cyclocarya paliurus [J]. International
Journal of Biological Macromolecules, 2019, 132: 864-870

JI Xiao-long, ZHANG Fan, ZHANG Rui, et al. An acidic

polysaccharide from Ziziphus jujuba cv. Muzao: purification

and structural characterization [J]. Food Chemistry, 2018, 274:

494-499

RONG Yu, YANG Rui-li, YANG Yu-zhe, et al. Structural
characterization of an active polysaccharide of longan and
evaluation of immunological activity [J]. Carbohydrate
Polymers, 2019, 213: 247-256

YANG Bao, JIANG Yue-ming, ZHAO Mourning, et al.
Structural characterisation of polysaccharides purified from
longan (Dimocarpus longan Lour.) fruit pericarp [J]. Food
Chemistry, 2009, 115(2): 609-614

MENG Fa-yan, NING Yuan-ling, QI Jia, et al. Structure and
antitumor and immunomodulatory activities of a
water-soluble polysaccharide from Dimocarpus longan pulp
[J]. International Journal of Molecular Sciences, 2014, 15(3):

5140-5162

[26]

[27]

[29]

[33]

[34]

[35]

BAI Ya-juan, JIA Xu-chao, HUANG Fei, et al. Structural
elucidation, anti-inflammatory activity and intestinal barrier
protection of longan pulp polysaccharide LPIla [J].
Carbohydrate Polymers, 2020, 246: 116532

Kunworarath Nongluk, Rangkadilok Nuchanart, Suriyo Tawit,
et al. Longan (Dimocarpus longan Lour.) inhibits
lipopolysaccharide-stimulated nitric oxide production in
macrophages by suppressing NF-kappaB and AP-1 signaling
pathways [J]. Journal of Ethnopharmacol, 2016, 179:
156-161

YI Yang, ZHANG Ming-wei, LIAO Sen-tai, et al. Structural
features and immunomodulatory activities of polysaccharides
of longan pulp [J]. Carbohydrate Polymers, 2012, 87(1):
636-643

YI Yang, WANG Hong-xun, ZHANG Rui-fen, et al
Characterization of polysaccharide from longan pulp as the
macrophage stimulator [J]. RSC Advances, 2015, 5(118):
97163-97170

ZHU Shu-yu, ZHOU Bo, LIU Qin, et al. Effect of longan
polysaccharides on proliferation and phenotype maintenance
in rabbit articular chondrocytes in vitro [J]. Medical &
Biological Engineering & Computing, 2015, 54(4): 607-617
HUANG Fei, HONG Rui-yue, ZHANG Rui-fen, et al.
Dynamic variation in biochemical properties and prebiotic
activities of polysaccharides from longan pulp during
fermentation process [J]. International Journal of Biological
Macromolecules, 2019, 132: 915-921

HUANG Fei, HONG Rui-yue, YI Yang, et al. /n vitro
digestion and human gut microbiota fermentation of longan
pulp polysaccharides as affected by Lactobacillus fermentum
fermentation [J]. International Journal
Macromolecules, 2020, 147: 363-368

ZHANG Jia-chao, YANG Guang-mei, WEN Ya-zhou, et al.

of Biological

Intestinal microbiota are involved in the immunomodulatory
activities of longan polysaccharide [J]. Molecular Nutrition &
Food Research, 2017, 61(11): 1700466

BAI Ya-juan, HUANG Fei, ZHANG Rui-fen, et al. Longan
pulp polysaccharide protects against cyclophosphamide-
induced immunosuppression in mice by promoting intestinal
secretory IgA synthesis [J]. Food & Function, 2020, 11:
2738-2748

BAI Ya-juan, HUANG Fei, ZHANG Rui-fen, et al. Longan
pulp polysaccharides relieve intestinal injury in vivo and in
vitro

by promoting
Carbohydrate Polymers, 2020, 229: 115475

tight junction expression [J].

347



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.8

[36]

[37]

[39]

[40]

[41]

[42]

[43]

[44]

348

WA, B N, BB L, 55 W AE I BEA TR I H TR 2RAL S 1)
T3 A B H AR FERE R (0], PR 2G 2 2k ,2000,2:
43-48

CHEN Ying, LYU Jie-li, DUAN lJin-ao, et al. Research
progress on the distribution and bioactivity of brain
glycosides from the perspective of biological evolution [J].
Journal of International Pharmaceutical Research, 2009, 2:
43-48

LI Wen-jin, Guillaume Joren, Baqi Younis, et al. Synthesis
and structure-activity relationships of cerebroside analogues
as substrates of cerebroside sulphotransferase and discovery
of a competitive inhibitor [J]. Journal of Enzyme Inhibition
and Medicinal Chemistry, 2020, 35(1): 1503-1512
Desplanque Mazarine, Bonte Mari-Amandine, Gressier
Bernard, et al. Trends in glucocerebrosides research:
asystematic review [J]. Frontiers in Physiology, 2020, 11:
558090

Jijoung Ryu, Kim Ju Sun, Kang Sam Sik. Cerebrosides from
longan arillus [J]. Archives of Pharmacal Research, 2003,
26(2): 138-142

ZHANG Rui-fen, Khan Sher Ali, LIN Yao-sheng, et al.
Phenolic profiles and cellular antioxidant activity of longan
pulp of 24 representative Chinese cultivars [J]. International
Journal of Food Properties, 2018, 21(1): 746-759

IR ERRZR, T A A RN T R IR SR P 2 By 2 R
PRI P ) LM [7]. 46 7 DTG K 2 0 B AR RE SRR,
2011,4:111-115

SHI Jun, LIAO Sen-tai, ZHANG Ming-wei, et al. Effects of
dry processing on polyphenols composition and antioxidant
activity in longan pulp [J]. Journal of South China Normal
University: Natural Science Edition, 2011, 4: 111-115

W EZ MR AS [ 1) O HR SR A 32 2 PR 5 1 LA D).
B Hr R R 2014

CHEN Yan-lin. Comparison of main active substances in
longan pulp by different drying methods [D]. Wuhan:
Huazhong Agricultural University, 2014

A IS 59, SR, S IR T 9 R SR I
RCHUAR Eatle S 3] S AR R 224 (E AR BHR), 2007,
5:722-726

XIAO Wei-qiang, LAl Zhi-yong, DAI Hong-fen, et al
Analysis of 9 nucleosides in longan pulp by high
performance liquid chromatography [J]. Journal of Huazhong
Agricultural University (Natural Science Edition), 2007, 5:
722-726

Yang Bao, Jiang Yueming, Shi John, et al. Extraction and

[45]

[47]

[50]

[51]

pharmacological properties of bioactive compounds from
longan (Dimocarpus longan Lour.) fruit - a review [J]. Food
Research International, 2011, 44(7): 1837-1842

KA, R R, 5 IR I Tl PR R R (1 5h 5
AT AR ARV 2441, 2014,10(7):682-687

ZHANG Zhe, WU Guang-liang, PAN De-yao, et al
Dynamic changes of amino acids during dry processing of
longan [J]. Fujian Journal of Agricultural Sciences, 2014,
10(7): 682-687

JIANG Yue. Postharvest biology and technology of tropical
and subtropical fruits longan (Dimocarpus longan Lour.) [D].
Woodhead Publishing Limited, 2011: 408-425

GB 167402014, 14 N RN E [F 5 DAAMTHRIA H %
e Bl A E AR HERAE £ i [S]

GB 16740-2014, National Health and Family Planning
Commission of the People's Republic of China. National
standard for food safety [S]

GB 16740-1997, [F X AU E 5.t N I AT S b
HECRAE(THRE) B dhiE HIFRHELS]

GB 16740-1997, State Administration of Technical
Supervision. National standard of the People's Republic of
China. General Standard for Health (Functional) Food. [S]
Kaczmarczyk Melissa M, Miller Michael J, Freund Gregory
G. The health benefits of dietary fiber: beyond the usual
suspects of type 2 diabetes mellitus, cardiovascular disease
and colon cancer [J]. Metabolism-Clinical & Experimental,
2012, 61(8): 1058-1066

Arendt Johan Frederik Hkonsen, Erzsébet Horvath-Puho,
Srensen H T, et al. Plasma vitamin B12 levels, high-dose
vitamin B12 treatment, and risk of dementia [J]. Journal of
Alzheimer's Disease: 2021, 79(4): 1-12

Angela Bisol, Campos Paloma Santos de, Lamers Marcelo
Lazzarron. Flavonoids as anticancer therapies: a systematic
review of clinical trials [J]. Phytotherapy Research, 2020,
34(3): 568-582

MREHE, JEZS, 2 KR 7 SR A JE IR RS v (1 52
FIARMEE S 0 T,2003,2:13-15

LIN Zhi-hui, PANG Jie, LUO Lian-yu. Application of
chitosan in clarification of longan juice [J]. Storage and
Process, 2003, 2: 13-15

S BRER, B A B IR e IRR T R BIE FE (] SR 22
%, 2011,28(4):641-644

QIAN Zhi-wei, JIAO Lei, SHI Ming-sheng. Study on
ultrafiltration clarifying longan juice [J]. Journal of Fruit

Science, 2011, 28(4): 641-644



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.8

[54]

[56]

[57]

H AR, T T AR IR R & KB T2 ] 2R
A FE,2010,6:143-145

XIAO Zi-jun, HUANG Guo-qing. Study on mixed
fermentation technology of low alcohol longan juice [J].
Guangdong Agricultural Sciences, 2010, 6: 143-145

I FE B P 32 4 5 e IR IR ORI T2 b FExt
DPPH [ BRACRBT FEI]. Tl AHE,2019,40(24):104-
109

LIU Guo-ming, SUN Jian, PENG Hong-xiang, et al. Study
on process optimization of longan fermented beverage and its
scavenging effect on DPPH [J]. Science and Technology of
Food Industry, 2019, 40(24): 104-109

K, KA L, BIR AR, 55— PR MR LR T A B R il A
771%:CN102940039B[P].2014-06-25

LIU Lei, ZHANG Ming-wei, WEI Zhen-cheng, et al. The
invention relates to a preparation method of a beverage
fermented by lactobacillus longan: CN102940039B [P].
2014-06-25

U X, 5K A4 A, 55 AN [ LR VA BB R ] PA) B 2R
T % 0 SR A I P A e [, FP R LY B 2 ,2016,49(10):
1979-1989

LAI Ting, LIU Lei, ZHANG Ming-wei, et al. Effects of
different lactic acid bacteria fermentation on phenolic
compounds and antioxidant activities in longan pulp [J].
Chinese Agricultural Science, 2016, 49(10): 1979-1989

Pl I B, 190, 5K B, A8 4 AR Y 5 5 SRR (V0 G B T2
WS A fhN T,2020,3:23-28

LU Li-zhu, CHEN Yun, ZHANG Jin, et al. Study on alcohol
fermentation technology of jujube longan compound fruit

vinegar [J]. Agricultural Product Processing, 2020, 3: 23-28

[59]

[63]

FrEE, G 5 TR A R A R SR RO IR A s T2 AR
b S FRBR B 43 43 1 (3] B ol Bt 9 5 FF % ,2018,39(23):
102-107

YIN Ai-guo, ZENG Xia, JI Xiu-ling, et al. Optimization of
acetic acid fermentation process and analysis of flavor
components of compound longan fruit vinegar [J]. Food
Research and Development, 2018, 39(23): 102-107

WRIGEZE, 0% 48, R oo, 55 IR MACHE K CR 28 B A U0k
R TSR] o SSRAR AR A 90 [J]. H E P 44,2018,39(11):
2265-2271

CHEN Xiao-wei, XU Yu-juan, YU Yuan-shan, et al. Study on
the quality change of longan,wolfberry,and brown rice
(germinated) compound beverage during fermentation [J].
Chinese Journal of Tropical Crops, 2018, 39(11): 2265-2271
RKAE, 2508 S R0 2R N, 55 2D A LA AL (R RR W RO 7).
EfRiE,2015,34(12):177-180

HAO Qiu-juan, LI Shu-li, HAO Dong-xu, et al. Development
of red jujube hawthorn longan yogurt [J]. China Brewing,
2015, 34(12): 177-180

TRAKAL. 1L 24 [ PR A R W3 PR F o (0] B W FE 5 0T
2014,35(9):70-70

WEI Qiu-hong. Development of Chinese yam and longan
health yoghurt [J]. Food Research and Development, 2014,
35(9): 70-70

PRITER, B3 22, MUK TS SR ZAE I R A IR Ak il 0], A
¥54-,2018,2:50-54

CHEN Ming-zhu, LIAO Su-lan, LIN Yong-de. Development
of buckwheat longan compound yoghurt [J]. China Dairy
Cattle, 2018, 2: 50-54

(#88 307 70D

(23]

25 B B, K AT L, A0, 55 05 1 R4 (RSB 5 PCR ATy
A A E A TR E,2012,32(12):80-85

LI Fu-wei, ZHANG Shu-ya, REN Shuo, et al. Detection of
Gadiformes by real-time PCR assay [J]. China Biotechnology,
2012, 32(12): 80-85

[24]

SN/T 3589.7-2013, t 1116 fvy Hh i L £ 588 B LA it 1 45 Oy
Tk H 7 Eor S RO I SN 9t PCR IK[S]

SN/T 3589.7-2013, Identification of Fish Species in Export
food-Part 7: Detection of Cod Fish Ingredient-real-time PCR
Method [S]

349



