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Application of Food Grade Complexes in the Delivery of Bioactive
Substances

CHANG Yu, ZHENG Yimei, LUO Biying, TENG Hui, CHEN Lei’

(School of Food Science and Technology, Guangdong Ocean University, Zhanjiang 524088, China)

Abstract: Bioactive substances are good raw materials for functional food development due to their anti-tumor, anti-
inflammatory, antioxidant and hypolipidemic activities, but most of them are easy to decompose in the process of
production, processing and storage. To address this problem, food-grade delivery systems have been designed around
proteins, polysaccharides and polyphenols, forming complexes that alter the functional and nutritional properties of foods. In
this paper, the research progress of conjugation method, characterization and functional properties of binary and ternary food-
grade complexes with different functional properties prepared from proteins, polysaccharides, polyphenols are reviewed,
the main type of complexes as carriers and its application in bioactive substances transfer system are summarized, and the
interaction between delivery system and human gastrointestinal tract are also summarized. The main problems to be paid
attention to in preparation and analysis of complex as delivery system are emphasized and its application prospect is
forecasted.
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Fig.1

Maillard reaction roadmap
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Table 1 Formation method, characterization and properties of representative protein-polysaccharide complexes
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Table 2 Formation method, characterization and properties of representative polysaccharide-polyphenol complexes
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Table 3 Formation method, characterization and properties of representative protein-polyphenol complexes
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Table 4 Formation method, characterization and properties of representative protein-polysaccharide-polyphenol complexes
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DMK IS 11 = A P 2538 5 el ek RAR Bl
HEBTHZBEISCIIE Y . AR B REIS 0 2E i
7K, AN TR, ARG S BRI T A O Ee s
JHT R BT il 25 AN K BEIRE, (BT HRAS A KSR
TEAH >4 /5 19 SR BE AN L 265238 pI 1Y pH R 45 5 3R
o PRIk, HHE T I il 52 S TEROR Y pH
FRIAN S T B HoAT g o ARG E ™. 2 Em
I8, VFZ B GUKEBER R TR TR T~ 2 R4
R o

Feng &5 FEREE AL T 20 R il 45 1 OR Y 2Rl
- SR ML A BEE IS, 2 X HERAE, 45 R W], 4K
BEREHAMNAS 1Y pH A25E M, A ASUE PEAT Ao
MIERIESEAL, 380, GAKEERA I T LA 22 3 31y
M IRAEIFIHEE . Liang 580" 25835175 BH TR iR- 1%
BF )52 (Hyaluronic acid gallcatechin, HA-EGCG) .
2R M IR 2,945 IV 1% ( Linear polyethyleneimine, PEI) I
Wikifs B(Granzyme B, GzmB)H & T —Fp#H =06
WEKEERE, JHT GzmB [y mIFEAHMO N 3% . 53R
B, AHLZ R, GzmB {221 HA-EGCG ZHKEEREXT
CDA44 BREAAIML LT A AR PEVE ] o X ESY
s T HA-EGCG YA 200 4 N 85 1 2T E i
JRRVEIT TR RTETERN

PRI, 7K B i R T £ il 80 3 (AR 1 e
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ZHERZ W) Tl A5, 7K BE I TR A 2 AN vl LA
SHAEAEA T CR AT B 1 B ST, SR BEdE B EE
(AN pH . BFomEE | TR BB M) R

4.4 WERERAK

— SRR, WA G E5ESR | Wiss TR AT
JE, 38E T 2 A RINRIDIR 6L 3, GES2 LT
EERE M. TEIX STk, EAAEER TR
RORZ BN Z RS, EAAEER AT LITEIR A0 2510
N AT, TAME AT R, ISR BRI S
Wy LU B A 2o R B T s R R . PR,
TER S FLI T LU 2 -5 BER I E A R LA
FRE . (AR AR, XPPHEASE AR AR BAE
JHAMAZ 1), e B — e IR N i el HH e (RS AR 57))
FHT R BER, I $ v R e M A LR e TR
SRMT, IX A AERE PRI, B Tk e PG 22
FR BT LA SIS B EATT, (75 28K Ak
FREFE], T ELM T BEAS R ™ 1038 Mok d5 . PRtk g
TR e BRI 2 N -

Yuan 25 HF 5T T K S H 47 B P (Soybean
protein isolate, SP1) 5 52 2} (Chitosan, CS) W& &
BER, LA LS SPI-CS BERMEEBEIMA Tk, 45
HLFREH, W e b T. 22, SPI Fil CS Z M Y& A&t
RJZ AT LU 2 P m i g s 3R A SRR e, T LA
B L HAE B I T BRI ASERE NV ST o Jia 555
IR U il R I I 5 o & B (358 N =R 7/ RS A B G A
TR RER ORI B ANLL R AT T A, 45 R RUZE S
Yyl T T2 B LR s A E W E I, PR
PERE. Lee S5 di PR BEF A 8 5 A A ESfn it
Hh B B 2 Wy - 22 ZERIRE /T PR 220, a5 R R, NI
W e R B Z2 1 i AR A A E 2RISR 22 AR
JZh, B T AR e M. Htk R WL, DASR 5.
W 21 A RE R TR S T G ) AR T ) B
HAR @R EE,

5 1RERGSARBHENHEEER

NEBFE O R AEEIE. 5. /MafKimd
AR R AR E o YA A B It S
IE ), VF 2B /K E IR T HAR AR e TR K%
AN 1 IR A MR FH EEAIR, X BRI R SR SR
JHo B, T B I E N a e A A PSR
THHHEM L R G IR S H B, TETRIEH] L LR
TR RERUE T, PREIESS T B L A BE
I LB S AR PP ARG E I AR RO 32 = B B iE
BRI HEERT
51 QOpz

BEYFALTEAL O I G, 255 b g e
i, BTS2 e FE A e R IERE . JERE . FE
fifg) po sz, 23k A — RN kE A ARAE, 4
MER AR . SRS IAH EAEN . pH. B FIRE . IR
FEAERARAEIS S Ah, AR S T Sk Z R R A
S 2 11 ) BB 15 SRSV TR (1Y) SR 45 AN 2R B,

Kk, B4 -5 M A B AR PRI T 2 LR
A I T AR B2 5

Wang 50 L8135 0 T —Fh P 2R P 25
5t 2B ( Amphiphilic carboxymethyl chitosan, PMs) -
Mtz 2% (Chitosan-quercetin, CQ) & &4, il i 38 in H:
IR PSR B m R A2 I (Paclitaxel, PTX) By I ARAE ]
FHEE, BF5R R, A2 2N CQ-PMs I 1S58 T
PTX 14 A IRAES R B, P4 T X5k i S i ks
AEAR A B B 22 MR PR TI4L . Chang 250
T B B TS5 N TR AR E I ZLIR i
R TP EPRARBE I LA B, Zeta HAIREAR . R
ST 388 in 3= 22 U PR iR 4 1 s oL ER 5 | R 1)
ZREE, 1] Zeta HAAN A REARIU U X T 5 e bk 25
PIFFAE ARG R T BRI B RN o« (HAEFLIR T ID A Z 1,
FOP-BPRIAZ N Zeta HAAIZA B RAR{b . 3X—300 AT
VA PR T IR B, Z2HE RS ER 2 5 LT i o
I, HED Z WAL pl A I S e R 1 . TR e
JiT. 2. 2SS A TR E ST L3RS
MERE 5 | & I EREERIRRUE M, AT/ T A8k R 5
AR R RS R
52 B

A s s B R ) s, il E A E T, '
YITE S R TS A  AHRT B TR R S IR T, 200
BiGsl, 55 A0 YE T SR /KAEEE RIS AR L,
BASE A AL BRI TR G 8T, B
T & S S AR A AR B AR LA RAIR pH FTES
R X VR FELART A ), FLIROR AR T — R L
A LS AR

Lesmes 5 il 48 T ZLERFBE - RAEE &,
B HAE R FLAFIFFEXT O/W ZLARWE 52, 25 5k
B, TEBL B WA, EEW eI LR B
iR e . Davidov 250 Hi4 T FH S TR IR EN-
TR ERIIEE A PR I DIRITRL, FH 2 s
AL, AR B WRARE F, R EE S YnIaKk
R LETR IR PRAR G I, i &N KIS
WRIPRIAEIG TN )N, IX R WSS S Wil a5 gk
PRI AL B WA PR MR . Yi &Y B R
il sz AR BB N Ry B-FLERER - SR
YRR, 76 pH o~ 2.0 BAAE B EAEIAIE T, 2h
WNHEH 5.4% 14 p-EHE bR, Btkm] UL, B8
Pl n S -2 REMN ST LAt E R
B 7K i, SR m R 2 s A BT AR B 1 T T
e RS E M. X B R F 2 -G A i JE 42
AL T ARSI SE AR Y ST, JE R ALY ZS [E]HE) T BE
1B T 2R EE
53 h\iF

W, BEYFLIEAE E AN b I G i AL,
(ER AR A B #ER ] Agk oo eTE b A, -+
R Al v FLIR 9 — S AT VEA AL AL S T LI R R
4515, B S A TIHARPO
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Hu 457 R nRads il 5 R 0 B 8 -1 6y
%4 22 B ( Soy protein isolate-Pleurotus eryngii poly-
saccharide conjugates, SPI-PEP ) 454, B HAE F#k
il £ p-tH 2 |~ X -SPI-PEP 4Lk, i p-iH
B MNREEFUNE TN, G5583KW, kA SPI-PEP
AR E LG, BB e g b RN
Jigs T g A R BE , X RGBT B S R
FEXT CaCO-2 4 i iy A W B S IV o Zhong 55 1Y
KA/ NH ARG , S ARSI 7 B 8 1 -4k p-1
AL L S RFLIBAR L, BSInSZ & iz LR
Bppidedsis ), X R W HALIE R -8 N R AR H0H
e, B 1 p-E DR I AIRFIHEE
6 ZHL5RE

ARSCEFR T HE AR, 28, 2 -5 YnEe )y
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TR G LI A BT R R A
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HERT, 28 S B ERIB R S 91EN
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WIMHEE . I, SRR 20 2 E -5l
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BY )=y e VT

HHT, X BT, M 5oy 2
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