22 % WL S 2 = T S Vol. 22 No. 1
2022 F1H Journal of Chinese Institute of Food Science and Technology Jan. 2 02 2

BT R0 H R T LR & R S BT

B,

TR,

G K 5 R A 5 B

T MK, KB A

A5 350002)

FEE  AEFHH B (KGM) A RAL, 24 % @4 i (PAAM) , i3 R #7484 2 3 K #l & KCM/PAAM # 4F £ 0%, AT 4
KGM/PAAM & ikt i Ttk . R BAE 2ot 2o 58 3% (FT-IR) . 2 & 547 (TGA) . 42 4% ¥ 4% (SEM) X # &k & F 46 % (XRD) 7
S, RAEBAF L, BRI R R B TR LB PR E R, AR AW . (1) & KCM/PAAM 45 £ 7 Ik o9 x4 se )
1 KGM:PAAM (& 0t )=1:1; (2) %1 1749 KCM/PAAM 4 4F £ B0 R A A 09 MR 25 # | 4F 2 A 42 100 m, BE 09 A8 7 138
B () WA IRIE L R A KCM/PAAM B 4F £ A RIFagdr 4502 A8l in  MIKE A A R A LR, KA HE 4
FEHARAGIPEBALZS A A 39.6,31.5mm, AR LERATFAHNAE RS QLA BB LAL

KEIE RF AR, MAFLE,; BMAKSLER; RE; AROE

NERS

B b AR R R T 5 AR S AR T, R
R MR iz 0 B ATz n TR
B ORI AR A kL )R AUAER, X
AR BEAE A B PR EE S H Y, (EAF 7 — Sl
SO0 MRS B B AR, 4 T B M BB
RE 22045 ) [, JF KB BUOJG 7 ] A EL WL RE
o 8B 2R B R IR BIF 9 3 5 S e B ME A, AL
W JC TG W] B A AR R AR 0 B O S
BT AR R FLR R OIRRERR £ FE
SRR T R A HLARYE BE |, Guo SN F L2 2
F(MC) FI R FLIR (PLA) IR &, 45 R & W] ,MC/PLA
Ji FEAE 99:1~9: 1 S I, MC/PLA JB [ 7 f 5if
JE FIAE fif S5 1 I 2 P F SR AT A R/ R AR (97
3) R e i J3E R AT 32 R AL 1Y, 43 0l L 4l R
FLLF 2 R B 30% 1 35% ., Pan S5O0 S AL A7 224
TNAFE RN, 25 R0, 9K A B b Ak i Dy 24 5
BE R hr A B A 0 W AR S T 93% Fil 51% .
Narges 55O o 38 73 28 A 7] B &2 40 %2 (0.1%
0.5% ,1%) WA 7E TS AR L 4 Z I AR H
FEAYE R (CMC) W D 25 0 3R W] 9ok 5 A T
P4 iR 0 DRIy 28 i 25 i B K ) 39 2
5o HHT, K DI RBIE B KR W BT I 2 5 0 R A

1009-7848(2022)01-0172-07

Wi BEH.
HEE£WH.

2021-01-23
B 5 [ RF = L4 T 130 E (31772045) ; 4 4
B AR 4 13 H (2020]01556)

B (1986—) , 5 1+ P

ey E-mail; pang3721941@163.com

EE R
BIEIEE

DOI: 10.16429/j.1009-7848.2022.01.019

Yyh ARG

JE 4 H 2 B¥ (Konjac  glucomannan , KGM ) /&
MBS ESRZE PRI 22—, Je—FhdEw EE
B A W] EA TR . KGM Y4 F 5 D—# 2% 4
FUHEERELL 1:1.6 B9 B0 5 Ll 3+ B-1,4-
WEHF B2, 19 ISR LA 1A mEst,
H T KGM HA rl A YR fdt & B EaE ik
FBE 7 LA B B VR A 0 R e ) A T
AR, Lin ZH] KGM I & — B B Y
PR RE R M LR . R H R A R LR R
K -RAEERR U (KPTMF) . Zou Z5MILLSE HLBE £ oK
YE B (HCS) AT KGM b L B H ol 3 98 5 &
B -HCS/KGM & A i, Wu 00 210 H i 1675 R
(RCA) [& & 7E A AL ! 72 3 94 K & 1K (O—ChNCs)/
KGM b, il & —FhE Be s e . 487, KGM
KV, e RE 2 OhU R e BRI T H K
Jrle AR oY AR O A T T
BRI, Lei S5 US5E o 5 1 B SR A H 2%
BWE SR 24 A T RE AT M, R
T LT R E BT A5 I d = A K B Lb 36 1
L, LA 0 6 i 2 AR T P A P 0
AR KFEM , Aydogdu 51 F % B 2 22 3 Al %
HEETIRRNIE LT RGPORET 4, HFIG
PEE S de, FORS B A IR E AT KRy b 3R
P (EL 06 P ) o 3 R R MR i %o v R R e TR
T 0 FL 25 22 5 HL AR W v T RE AR X AR

TR G 22 45 A 2 Tl 6 7 A IR 0 K 2 2 1)



5502 % 451 AT RF

B H B LT e ) B R B AR AT 173

B AR Z — Z B DU B 4 2R K
ACFN AT J i 15 BB 7 1) 22 & . Mu SRR H
TR Gy 22 F RA AT P (SR ET HERE B, 345 1
L2 RF—BH 588 395, Zhang 552 90
VR G 22 B AR £ B BB R N 4, JF P AR Ok
NLF4E . Hu %550 i Gl 00 1A 97 22 4 R 35 A5 56k 1 5
TR B T 4, LT 4 1)V TR 65 2T 4 1) die K
5% Ji 35 185.1 MPa,

ABEFE LA KGM Ry J5RL, 456 PAAM, 1 5% il
£ KGM/PAAM 5 1, ) FH it 22 P R I i e e e
Foae I BT 25 22 T 5 R &5 A SO AR 2 22 5K il
7% KGM/PAAM T £F 225, - FRAE 2549 FIPEfE
I BRI AT 2 BE R L M RE . ARBIESEh IF R B
RUL TR AT B3 A 2R A B AL — 7 Ay BRI AR AR

1 MBRERE
1.1 #ME5iF

JE A H BB (KCM) , P [ = = B B
A AT BR S B 5 SN UG Tt I (PAAM) |, [ 25 4 141 4k °7
BAABRA T 281K, |l
1.2 U#E5E&

INS/MF USSR AR G5 22 0L, 1 ot 4 490 JE 8T 4
A B R HH-4 0% 188 K v B, o N AR 38
AR F] S JEOLISM6380LY AUl 85, HAH
FHES4E; AV-ATAR360 i B AR 5 2T 4P G5
% [# Nicolet JE & 1A F] ; AB=50 H, T 4381 K,
it Mette A ) ;R30A HLEhHEFEAS, LiIRE 5
BB & A FR 23 7 ; NovaNanoSEM230 3 % 5 414
B35, 35 [ FEI 2 5] ;DSC200F3 22 /8 14 & i,
Tt 3y (19 ) BLARAY 2% A FR 2 7] 5 XRD—-6000 47 45
1, HA S HES 7] 5 SC083654 5L % 4 F # 4li K
BT TR 2200 BHE A BR A A,
1.3 RKEH*
1.3.1 PAAM %R %  HERMFRIL 99 ¢ KB T
IKFLABERE 1, LA 500 r/min (19555 78 50 CoK i
T A 1 g PAAM R R AH 2 58 220
RIS T 1% PAAM %5 .
1.3.2 KGM Bl & HEFFRE 99 ¢ 281
JKFLABERE 1, LA 500 r/min (1555 78 50 CoK i
AT, ZEIMA 1g KM, 2JHHEFE 1 h B
1%1% KGM I#J1% .

1.3.3  KGM/PAAM f i 1A &5 22 5 B iy il 4 B
—E I KGM & A PAAM ¥, R 5 4%
W R T 4 AN ) LU A5 2 SR A B U IR RC 30
min, AR HC A 9 KCM/PAAM 03 25 22 %1%
1.3.4  KGM/PAAM fll £F 22 B il 2% i 45 19
KGM/PAAM I & 22 %5 e R 300t A4 25 22 B )
I 22 5, R AR IR [E 2 7E 0.1 mL/h, L BLES
[ FE 800 r/min, HFUEERS BN GLET 22 5 T H
25 TRAE T 24 h, 45 20 T 9 KGM/PAAM 3%
EARCY T

1.3.5 iz &M 2 A KCGM/PAAM ff £F 22 5 )
il & XF il £5 09 R [R] B ) KGM/PAAM f4 3 7 #4
VRS AT T A PR R, B R M RE AR E B O
LRI, NN AR OB , R g 2 A
TRl TR 27 22 AL 2 AT 22 B Tom AR
L 2 AE 0.1 mL/h, AL 315 2 76 800 1/min,
WS B A TR AT 22 B T 2 TR h T 24
h, 5210 7 H A WD B KGM/PAAM G4t 2
JEE

1.4 K5 R

141 AR KCM/PAAM ¥ IR i 728 45
PE AR . /8 FH MCR301 Rheoplus i 28 4% 3 17
W, R AR 478 (PP=50,50 mm E.4%, 1 mm [8]
BOMEATHESE . 7E 25 CF,0.1~300 s 55 3 %40
FRL P, T3S ] B 91 B KGM/PAAM 325 118 1 8 1) iy
Hs

1.4.2  (HEMZL8GHE (FT-IR)  KGM/PAAM i
2F 22 ] KBr WS OBy A O 1 108 A, D AV-
ATAR360 Y AH B0 21 4856 3% 42 (FT-IR) 7 4 000~
400 cm™ PR AL E AFEHME 3 HEE R 4 em™
1.43 IMESH(TGA) fiiHH DSC200F3 %l 278
H &I (DSC) 7 N, BT, FREL 2.0 mg
KGM/PAAM flL£F 22 Ji§5 | 3 0l %% 3 T 3 B b, 15 3
TRESAELL 10 k/min 193 FE 40~600 CZ [H] 11
PAT R DB B EHIIRES RO L B EE
3,

144 FARBENR (SEM) 7 13.3 Pa H5JE
T8 KCM/PAAM T £ 24 it [ 5 78 75 75 e 45 1 13
FEFE B e A L, ¥ 1 100~200 A JE Y 42 )2
SRJ5 H JEOLJSM 6380LV I 47 4 v - o 334 8% 76 i
B RN 15 kV R R mIE N,



174 hoE

M

2022 455 1 #

145 X HZOthFigi (XRD)  Hil4 1 KGM/
PAAM f# £F 22 5 % Hl XRD—-6000 7 &} 4 #F 47 43
M, A7 S X 38 50~60°, H 45 1 A 0.1%s,
1.5 PEMERENR

1) AR B, PEA A R B KGMY
PAAM fl 2T 22 JIE X #5224 [ PH P ) 4 #6560 7 44 Bk oA
I 22 [ B 1 R A AT ) 41 TR 25 R B A TR
WRIITE 37 CHIAR MR L4537 24 h, 4 3~5 440 1R 43
BEEECA 5 mL Luria—Bertani 85383 (LB ¥ 3%
By il g B A T (19 19 28 PR 0.5% I B 12 B
Y ,19%NaCl, K B B} 8] 24 120 °C,20 min) , $& J5 7
37 CHIZME R E 24 h, 05 20 0 s B AR R
) LB K= SR B, 7E 625 nm P K Ab A n] L
SYOGTHINE R L BS, KF 0.1 mL A K
10°~107 CFU/mL #% il 20 T 1 422 o 49 42 b 7 [ 14
LB Ki g2 L3k, i Jm , FH AR 6 mm (RS ELRE 2R
2 D) BAR, SRS CE A LB AR L FE 37

O V.

CHFH 24 h Je e i X HAE,

2) 435l & TCBS Fl Chromagar V-4, #Fh
I I SRR, Bl 2T 22 B0 B EDE (RSE R -F
M B TR R — 2 ) i & A AR L 7E 37 CIF & 24
ho A WREE AR

2 HR5HR
2.1 KGM/PAAM BERHREMREMAFLE
kIR ]

J T AR PEREAL KB KGM IR I, A BIF 58K
PAAM 5 KGM #&— & L BITR &, WP i 5 7 75K
O L2 2% (& 1a), 0 ARt (&
1b), Fifi & BY U3 2R 9 3% i ,KGM .PAAM KGM :
PAAM (JSidit bb ) =11 M5 Y) N I 3% i 242 K, SR i
45 U) AR A B —EE 5, BT YN 1 AR T 27
RO S, X & i T 59 D) dUR A 1S K
A = o TG W oy 7 B R A mHES ),

1000
800

600

400 —— PAAM
—— KGM
—— KGM:PAAM=1:1

LIRvIIp}
Shear stress/Pa

200 —— KGM:PAAM=7:3
—— KGM:PAAM=3:7
0 . . . . .
0 100 200 300 400 500
1

Shear rate/1-s™

(b)

B 1 (a) KGM/PAAM AR M E REE ; (b)) KGM/PAAM BRREA R B IER THEIN W EXRRTITH;
(c)MST HI B M LENERTEURAZER T ERN SEM B4
Fig.1 (a) The schematic representation of network of KGM/PAAM sol; (b) Rheology behavior of KGM/PAAM sols

changes in shear stress with shear rate at different ratios; (¢) The formation process of preparing microfibril film via

MST and SEM images of microfibril film loaded with ofloxacin
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Fig.2 FT-IR spectrum (a) XRD pattern (b) and TGA curves (c¢) of KGM and KGM/PAAM
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cellulose intelligent hydrogel with pH -responsive

Preparation of Microfibril Film Based on Konjac Glucomannan

and Studies on Its Antimicrobial Activity

Mu Ruojun, Bu Nitong, Wang Lin, Pang Jie’
(College of Food Science, Fujian Agriculture and Forestry University, Fuzhou 350002)

Abstract In this study, microfibril film was prepared by konjac glucomannan (KGM) combined with polyacrylamide
(PAAM) via microfluidic spinning technology. The rheological properties of the obtained KGM/PAAM sol were measured,
the microfibril film was characterized by FT-IR, GTA, SEM and XRD. The ofloxacin particles were further loaded into
the microfiber for antibacterial experiments. The results revealed that: (1) The optimum ratio of KGM/PAAM sol was:
KGM:PAAM (mass ratio) = 1:1; (2) The KGM/PAAM microfibril film prepared formed an ordered network structure,
with the fiber diameter of 100 pwm, and the thermal stability of the film was enhanced. (3) The antibacterial experiment
results reveled that KGM/PAAM microfibril film had good antibacterial properties, it had obvious antibacterial effect on
Vibrio parahaemolyticus, and the inhibition zone diameters for Escherichia coli and Staphylococcus aureus were 39.6 mm
and 31.5 mm, respectively. The purpose of this work is to provide a theoretical basis for the development of new an-
tibacterial materials.

Keywords konjac glucomannan; microfibril film; microfluidic spinning technology; antimicrobial; food packaging



