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3.4.2 CRAMFE P ZEORIE) I, EEW AL 0T LS 2R BT ORI AR A R G 2
F KBRS A FRAE AR L AT JLAE ST X 20 27 2 2 AT LA AR P TR AR I R L n i K O G L H UK
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U0 pH W REE . X T A& o-F YR (o-CE) 5 KGM HEAT S BE, — %3l i 43 1 ] 05 S 4y B 41 2%

10. 14028/j. cnki. 1003-3726. 2022. 08. 004



« 34 - = i I i i 2022 4F 8 A

1 F B 7 48050 1 T 7K e 1 T e A
4 RAELERE

RIK G 43T B 4 K BRI BAT JEURER IR 32 A AR B R ISR AN 5 e BRI 6T MR TE 3 1Y
R AL TR A A U R B T IE ARS8 AP T S o R SR SR B K B w85 23 1 B RE R BB It SCHE LR L TN iR
LB

(DI JLAF S T oK BEIK B0 58 MU T 18 2258 09 R S (EAR 22 30 45 BE R 1 50 )2 Tl B 2 Tl A A 7 A
FHAE A BE S 3 — 2 i Tk Ak AU AR A 7= BIF T BERS 11K 58 i L 1E A 4 AR T 5

(2) B A5 7K B J0E L P ABUS R 4 K O 1 IR AR K BB JE B89 IS, A ) 1 98 SR A A R L AR AR 119 R 9 v 2R
Py A RN 5 B R R i g5 K B B AT T R 2 BN

(3) H AT 7K S5 J5E 19 107 P 32 2 4 r A A ) B 25 L Aol i 258 13 i 0 3 A A D Bl U A9F 5 A0 3
Pl 20 s 3 8 S — A WF TN TT A 7K B JE A £ it R0 A4 M 450 358 ) 7 T o a5 R ot O 6 2 B R L D RE T
S A R R DR 5

() KR o T K BEIE B WUBRPE R S55 ,  T $i v FL A5 M O A2 R P RBILBRCSR F900 2 , — MO A 5 T 5 ik
1122 28 SR MB350 T BAS o [ B A0 23 52 e G A ) 2 e e b — 2 T A 7 R 1) ) 4 77 i Rk 4k - B
HABEENRELEL,

5 Sk -

[ 1] Yahia L, Chirani N, Gritsch L, Motta F L. ] Biomed Sci, 2015, 4(2).: 1~23.

[2] Kim U], Park ], Li C, Jin HJ, Valluzzi R, Kaplan D L. Biomacromolecules, 2004, 5(3):786~792,

[ 3] Fullenkamp D E, He L, Barrett D G, Burghardt W R, Messersmith P B. Macromolecules, 2013, 46(3): 1167~1174.
[ 4] Rami L, Malaise S, Delmind S, Fricain J C, Siadous R, Schlaubitz S. ] Biomed Mater Res Part A, 2015, 102(10) : 3666~3676.
[5] Cong HP. Wang P. Yu S H. Small. 2014, 10(3): 448~453.

[ 6] DasS, Subuddhi U. J Pharm Anal, 2019, 9(2): 108~116.

C71 Xk, W3, =95, PEFEKS, 2019, 44(3): 175~179.

[ 8] Roy N, Saha N, Kitano T, Saha P. China Printing &. Packaging Study, 2013, 89(2):246~353.

[ 9] Cook S L, Methven L, Parer ] K, Vitaliy K. Food Hydrocoll, 2018, 79(6): 253~261.

(1ol Jalf, A:HR4E, mIARAR. WY, 2021, 38(1): 51~59.

[11] T, T4, B, WA, HER. ZAMRSMR, 2021, 38(9):3016~3025.

(121 A, g, T, BA, ERR. J7RMLT, 2021, 48(1): 54~56.

[13] Tu Y. Chen N, Li C, Liu H, Zhu R, Chen S. Acta Biomater, 2019, 90: 1~20.

[14] 57, EREERE ., Frfife, EEE, BT, RS 4 F 50, 2021, 34(3):243~259.

[15] LiuJ, LiJ, YuF, Zhao Y X, Pan J F. Int ] Biol Macromol, 2020, 147: 653~666.

[16] Zhao Y., Lei M, Liu S X. Qiang Z B. Sens Actuators B: Chem, 2018, 261. 226~232.

(171 JEIRF, B, SRS, T30, #%. MESHR. 2020, 3421 16~29.

(18] mbi. FLWIf, XM, B, BB RGEMREREEM . 2021,36(2):347~354.

[19] Salama A. Int ] Biol Macromol,2018,106: 940~946.

[20] Toledo P V O, Limeira D P C, Siqueira N C, Petri D F S. Cellulose, 2019,26:597~615.

[21] Abedi-Koupai J, Sohrab F, Swarbrick G. ] Plant Nutrition, 2008, 31(2): 317~331.

[22] LiXD, LiQ., XuX, SuY, Yue Q, Gao B. ] Taiwan Inst Chem Eng, 2015, 60: 564~572.

[23] Andlinger D J, BornkeBel A C, Jung I. Schroeter B, Kulozik U. Food Hydrocoll, 2021, 112(3): 106305.
[24] Zhong Y, Zhao J, Dai T, McClements D J, Liu C. Food Hydrocoll, 2021: 113~120.

[25] Ruzengwe F M, Amonsou E O, Kudanga T. Food Res Int, 2020, 137(3):109734.

[26] SRHER. BRI, XI5, 200, 48T, K. AR5, 2021,42(8) : 2609~2616.

[27] Wang Y, Fu R Z, Ma X X, Li X, Fan D D. Macromol Biosci,2021,21(5):2000396.

[28] Feng Z, Matsumoto T, Nakamura T. ] Artif Organs, 2003, 6: 192~196.

10. 14028/j. cnki. 1003-3726. 2022. 08. 004



5 8 3 [ 2 S S i {1 « 35 -

[29]
[30]
[31]

[32]
[33]
[34]
[35]
[36]
[37]
[38]
[39]
[40]

[41]
[42]
[43]
[44]
[45]
[46]
[47]
[48]
[49]
[50]
[51]
[52]
(53]
[54]
[55]
[56]

[57]
[58]
[59]
[60]
[61]
[62]
[63]
[64]
[65]
[66]
[67]
[68]

sRESE . KB E T HORLRRE S TR, 2020, 36(11):139~144

Stern D, Cui H. Adv Healthc Mater, 2019, 8(9): 1900104.

BRI, HEE, Eob, B, IS, W0, EE. EEE, WEKER, FCH, IR, S0 PEENEMHEAR, 2018, 13(4):
313~318.

BURIE . A MR, VRME. MR, AEPER . 2020, 30(4): 404~410.

BEME, £i5, £, B2, WE2 T R%%M, 2020, 40(1): 9~17.

Ashi K, Nauman A, Adnan K, Abdullah M A, Tanseen K. Int J Biol Macromol, 2020, 164:2922~2930.

Osman Duman, Tiilin Giirkan Polat, Ceren Ozcan Diker, Sibel Tunc. Int ] Biol Macromol, 2020, 160 823~835.

Su X. Mahalingam S. Edirisinghe M. Chen B. ACS Appl Mater Interfaces, 2017, 9(27); 22223~22234.

Tilin G P, Osman D, Sibel T. Int J Biol Macromol, 2020,164: 4591~4602.

Akalin G O, Pulat M. Polym Bull, 2020, 77(3):1359~1375.

Tavakoli S, Kharaziha M, Kermanpur A, Mokhtari H. Int J Biol Macromol, 2019, 138:590~601.

Yang C H, Wang M X, Haider H, Yang J H, SunJ Y. Chen Y M, Zhou J, Suo Z. ACS Appl Mater Interfaces, 2013, 5(21):
10418~10422.

Pulat M, Yoltay N. Int J Plant Chem, 2017, 60(4) :249~261.

Liu H, Wang Y Q, Yu Y, Chen W, Jiang L., Qin J. J Biomed Mater Res Part B: Appl Biomater, 2019, 107(8): 2527~2536.
Mittal A, Ahmad R, Hasan I. Desalination Water Treat, 2015, 57(42) :1~14.

REEE . WEEHE. HEE. MTEEAR. MORLRMSA S TR, 2020, 38(5) . 762~770.

Zhao H, Ouyang X K, Yang L Y. ] Mol Liq, 2021,324: 115122.

e, 2N, ZEE, B0, KAk, 2021, 38(1): 162~168

Wang T T, Wang J Q, Wang R, Yuan P, Fan Z, Yang S. New J Chem, 2019, 43: 8684~8693.

Choi Y, Jang J, Koo H, Tanaka M, Choi J. Biotechnol Bioprocess Eng, 2021, 26.71~77.

B, W, B, BRI, XURERE. RE Tk KRR, 2020, 39(6) : 444~448,

T, EE. RER. ¥R, 2021, 79(1D) . 19,

Ding F Y, Li HB, DuY M, Shi X. Res Chem Intermediat, 2018, 44 4827~4840.

HARTF, TP, XIRKE, G, . w2 THERE S TR, 2020, 36(11):127~133,138.

Wang W, Hu J, Zhang R, Yan C, Zhu J. Cellulose, 2020.: 1~13.

Salehi M, Zamiri S, Samadian H, Ai J, Foroutani L, Ai A, Khanmohammadi M. ] Appl Polym Sci, 2020, 138(16) :50225.
TOF, BRERR . FriEfe, #AOE, BIETL. AR A TR, 2021, 34(3) . 243~259.

Han L., Wang M, Li P, Gan D, Yan L, XuJ, Wang K, Fang L., Chan C, Zhang H, Yuan H, Lu X. ACS Appl Mater Interfaces,
2018, 10(33): 28015~28026.

Chen Y N, Cui G L, Dan N H, Huang Y, Dan W. SN Appl Sci, 2019, 1(6): 609~616.

FauE, NEH, FAR, BAJF, ik A sE 5 Tk, 2017, 37(2): 1~10.

Pk, BEEMR, R4, R, M MR Tk, 2020, 48(5): 150~155.

froif, EEAL gmel, 2021, 421 8~14.

K, KA, A, BE, M, R FT. FRRRE SRR, 2020, 28(4): 19~27.

s, Mgy, 20K, 28, B, IMEe. MR IR, 2020, 48(2): 1~9.

B, aR R, 2R RARLL. P A MR TR, 2020, 48(11): 8591,

SRIH, PVEE, AR, 1%, S8 5P, 2020, 36(6): 75~79,165.

AL-Ghazzewi F, Elamir A, Tester R, Elazagoze A. Bioact Carbohydr Diet Fibre, 2015, 5(2). 125~128.

Yuan Y, Wang L, Pang J, Hong X, Mu R, Wang W, Xie B. Chinese J Struc Chem, 2017, 36(2): 346~360.

WREH . PEAR. B aFE, 2021, 42(12): 8~16.

XTap. M, E4ERE, e, R, B, KT, 2018, 35(7): 1131~1135,1143

10. 14028/j. cnki. 1003-3726. 2022. 08. 004



i I i i 2022 4E 8 A

Iy

¢ 36

Preparation and Application of Natural Polymer Hydrogel

HOU Ping'. LI Ming”*, MA Jun®, CHEN Dong-mei', FAN Wei-wei'
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Abstract: Hydrogel is a three-dimensional network material composed of macromolecule polymers. It has advantages of
biocompatibility, high environmental sensitivity, biodegradability and no pollution to the environment by using natural
polymers and their derivatives. The application of natural polymer hydrogel in medicine, food, agriculture and
environmental protection in recent years is reviewed in this paper. According to the different sources of materials, the
classification of protein and polypeptide hydrogels, alga polysaccharide hydrogels, animal polysaccharide hydrogels, plant
polysaccharide hydrogels, their modification, and the latest technology, functional properties and application fields of
composite hydrogels were reviewed. Finally, the improvement direction and key application fields of natural polymer
hydrogels in the future are prospected.

Key words: Natural polymers; Hydrogels; Structures; Applications
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