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Preparation Technology of Edible Konjac Flour-Carrageen Packaging Film

LYU Yan, XI Li-min, CAI Jing-rui, XIANG Yi-chun, XIE Qin-yan, GAO Si-wei
(Beijing Forestry University, Beijing 100083, China)

ABSTRACT: The work aims to research and obtain the optimized mix proportion and technological conditions of edible
konjac flour-carrageenan packaging film. Through orthogonal experiment with four factors (ratio of konjac
flour/carrageenan, additive amount of glycerol and polyethylene glycol, water bath temperature) and four levels, the ten-
sile strength, elongation and water vapor permeability of films were tested. The optimal scheme was achieved based on
the indicators above. When konjac flour/carrageenan ratio was 4 : 1, volume of glycerol was 0.375 mL, mass of polye-
thylene glycol was 0.75 g, and water bath temperature was 75 ‘C, the tensile strength of the film was 51.07 MPa, elonga-
tion was 81.4% and water vapor permeability was 798.22 g/(m*-d). The significant influencing factors are mix proportion
of konjac flour and carrageenan and the additive amount of polyethylene glycol. The tensile strength of the packaging film
prepared is close to that of PE; however, the water vapor permeability is still large. Given its large water vapor permea-
bility, the proposed film can be applied to other fields.

KEY WORDS: konjac flour-carrageenan; edible packaging film; tensile strength; elongation; water vapor permeability
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SCESMAEL: BEAER (BAG), iR 95.00%,
WAL IR B 1 B2 A R B A IR A | R (0 #r
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Tab.1 Factor level

K Z K A B/mL Clg D/C
1 2:1 0.125 0.25 60
2 3:1 0.250 0.50 65
3 4:1 0.375 0.75 70
4 5:1 0.500 1.00 75

S A - e LA RR IBOBE 2 AR i AR A A
i 1.5 g, BrHANA 200 mL £5 TR H M, #Em
AR ZEERH M, KB IMISEPE 30 min, FHEI ML
HOERERE 2 h JHIE, AREETHEET 75 CTER

4~5hJEHE, BRI T I
1.3 ek

Fir A B A ARG . AR S GB 13022—91
CHRLE R PERE 73 ) . GB/T 6672—2001 (¥4
IR L5 B A I ML v ), R Y S
A 15 mm, KEA/NT 120 mm, % E EFELAE
#EA(100 £ 0.5)mm, F7fHHE KA 50 mm/min, #1770
WX, OS5 B AR A B

BRI . ARHE GB/T 21302—2007 (fu%
FHEARE, @m0 ), Brilke 2 dr i A KR gt
IR, SEGERRIE (B8 + 1), HXNRE N
(90 + 3)%, AT N 90 min, o LI EE .

2 HRE5HMH

2.1 HHEE

IERR VT RIS g R 2, Hpas (e
KA 7 52028 AR A A 2 i PR R B 25591 Fifd
5 EDULA BT L 3, MR 3 AT, 4 SRR A
FEEE MR B IMER NI ZE C>B>D>A., il i W4
Mrol A KFEH AR AsBsCsDy, HIBEEK SRk
PR 4 0 1, Hldn&EHR 0375 mL, R4
FETSINE N 0.75 g, KIBIRER 75 C. ZAEGAE
FRAE A S8, DR G T A T U0 E S5, A5y )
RIAHSRE H 51.07 MPa, HHAR IF A8 SEE0 45 ok
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Tab.2 Design and results of the orthogonal experiment

A B g
45 TR MR R R B e S

A B C D 3% Mpra (gm™d")
11 1 1 1 1 1741 691 76678
2 1 2 2 2 2 1177 634 79981
301 3 3 3 3 2589 766 749.28
4 1 4 4 4 4 963 647 80466
5 2 1 2 3 4 1043 63.0 801.22
6 2 2 1 4 3 1693 998 73526
7 2 3 4 1 2 1737 655 870.48
8 2 4 3 2 1 1644 823 78376
9 3 1 3 4 2 3415 682 832.83
10 3 2 4 3 1 1814 553 65477
11 3 3 1 2 4 1773 680 81414
12 3 4 2 1 3 1162 557 69836
13 4 1 4 2 3 1144 453 77631
14 4 2 3 1 4 2118 546 83075
15 4 3 2 4 1 1848 60.6 787.53
16 4 4 1 3 2 1568 69.0 770.55
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Tab.3 Visual analysis of tensile strength
WH  HWEA WEB HWEC HED A5
16.18 18.36 16.94 16.90 17.62
15.29 17.01 13.08 14.35 19.74
20.41 19.87 2442 17.54 16.47
16.70 1334 14.15 19.80 16.47
WMZER 512 653 1134 545 1474

PRI (H

F I C>B>D>A
7K As B; C, D,
H & A;B;C;Dy

PR P LA 380 7 fefr e B8 i KA, A PAEX 3 PR R I HL
BV A B . 7 i B B 7K VA T 18 T oo Stk /N 3
Ko FESLE R A, MAKREEBL 75 € (X
KRR 80 °C) B, BEAA GBS, HAWR
FH, PEAEEH BBEAE 80 CLA FIERE S ATAE,
PRI 122 S 36 K YIRS BUE 75 C LA R 3CE B . fir
ST LER 4, R 4T, HEC (R
PV I )Xo o7 A B ) 5 B 2, HLAth PR A R
ANEE, VEIZ IR A B R £ FEX IR 7124 R
ERTE A
R4 HEBEHENN

Tab.4 Variance analysis of tensile strength

P/ T A ¥y A F1ii
HE A 60.94 3 20.31 1.27
F#E B 93.44 3 31.15 1.95
H#E C 313.84 3 104.61 6.54
H#ED 60.36 3 20.12 1.26
W2 e 52.79 3 17.60

e & F RS, Foo(3, 3)=5.39, Foos(3,
3)=9.28, BA MR 3 0, HREERKY FEKT 5.39 8, B
R FEAT 0.1 FRBERN, WZFRZEMEE; HERKWN F
HRT 9.28 B, ZHHAEBEKT 0.05 L 2REN, BZKEIE
WRE; MEEEMW FENT 539 0, ZREERALE,

22 KX

KR WML 5, ks al i, 4 4~
R FEE MR B MERUCH R A>C>D>B, il
BT T A KA 0 AB,C Dy, BVESEK 5
RHERFEREE R 3 1, HIMEIE R 0.25 mL, %
LR 025 g, KIFIRIE N 75 C. Z4E
W EFEIEIRE A, RIIESCIRE 6, WA N
99.8%, FHELIE A LI 48 Azl i K o

NFR 5 T LA B AR e A Jo i b A
HhE X 2 A PR 7E BRI L Py A mT LA 2
KRR, WX 2 MHEERWBEERAH, R
TR R A S JC I AL, o H AP R 2
P VS N B 20 - R P IR I R AF o /b, B AR
AT IR ARIWESE o MR 5 7K VA T 22 R) &2 1R A

x, EEFEH ARG 80 CLL MM, Hit
R AR EARIUAE 75 CLLF o R RH) 2247
Mrihs 6, M3k 6 AlfH, IR A Al C XM 152
EREE, WEDEmEE, HE CEmARE.
T B JBE 2B R B A SO Bl RN R ) AN o
(TP e SR AU
x5 MREMEWSH
Tab.5 Visual analysis of elongation
i H HEA FEEB HEC HED =HY
TEWRIME 6845 6140 7648 6123  66.83
FRARYIME  77.65 6828  60.68 6475  66.53
FRARYIE  61.80 67.68 7043 6598  69.35
¥ 5738 6793 57.70 7333 62.58
W2R 2027 688 1878 121

FEWIF A>C>D>B
eIk A, B, o D,
A& A,B,C,D,

x6 MREHAESN

Tab.6 Variance analysis of elongation

el 7R H H Y7 R FiE

HE A 933.40 3 311.13 19.45
K% B 129.76 3 43.25 2.70
K% C 904.58 3 301.53 18.85
H#%D 310.45 3 103.48 6.47
RE e 94.01 3 31.34

2.3 EEE

BREEWATIE 7, mE 7AW, 4 MHER
(s e B B KB/ MKIR I 3R D>B>A>C. it
BT ARG 0 AsB,CiDs, BEVEEER S
R B R 4 1, HMEmE R 0.25 mL, &
LA 025 g, KIRREN 70 C. =4 A
AIFEFEIEAC LY, LT AT UE SR, S UEsL
K A5 2 HE R 795.40 g/(m-d).

*x7 BREEUWUSW

Tab.7 Visual analysis of water vapor permeance

i H FEA HEB WEC HED ZEHF
16FRIME  780.13 79429 771.68 791.59 74821
AR ¥E  797.68 75515 771.73 79351 818.42
RAR¥IE 750.03 805.36 799.16 743.96 739.80
FEARIME  791.29 76433 776.56 790.07 812.69

W#ER 4765 5021 2748 4955  78.62
W D>B>A>C

oK A B, C, D;

Al A A3B,C,Ds

MR 780 AR, 4 A4S PRI I 4 5
L RTAOR Y (S IKE T o G RSN e 2972 T
RISV Rl (AR 22 AFEMHE ) THEEATHIE 4 AR AL
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XA WAL R 6.4%, RO BRI
X IE AR R AL ATE DR 3.5%, KR X 2
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Tab.8 Variance analysis of water vapor permeance

K FIAL AmE U5 FH
R A 5353.04 3 178435 111.52
HEB  6839.96 3 2279.99  142.50
FHEC 206465 3 688.22  43.01
ED  6868.90 3 2289.63  143.10
WX e  20683.82 3 6894.61

24 HEMLTZ

IR B R R AR K, AR R Kl
6.4%, EH SN BRI, W] 200 4 AP 30 i 1
IS, DRI DA A i B2 AR SR A 3 B 48 5 32
ERA5 53 W 2% R 200 JBE A 3 - R e v £ M 2R i T 2
PEBE (PIfPasmpE | R 3R ) Bysem R 2T ML K
FAHE, AT TT S AsB;CsDy, AyB;3CsDy,
A,B;C\Dy, FEFEATIRUESILS, SCGLE R UL 9, Ak
B A R AT AT, L AR AR AR AL 1) R K P-4
HE AsByCiDs, BZEHEUNILIL T 2T 0Bk
RBP4 21, Bl mE N 0.375 mL,
RO TEWRINE N 0.75 g, KBEER 75 C, HilfF
{14 JBE 5 B -5 P T PR A B B A B AR SR BE Dl 51.07
MPa, KRN 81.4%, BN 798.22 g/(m’-d).

®9 WIEXEHER

Tab.9 Results of verification experiment

e o] =L
2K T4 L RsE/MPa K 3/% (fn?ﬁ/l)
A;B;C3D, 51.07 81.4 789.22
A,B3C3Dy 45.00 63.0 841.13
A,B5;C{Dy 41.36 72.6 761.73

3 #iE

SR DU R 2R DU KSF A 1E 38 SE 3 vk, I T A
TS B0 B - = e T B e 2 I 1 r of 5
BE L MRR | BRI o 2G0T R e
S, A5 BRSNS JE E R RN R BB T A EL
4:1, HEmEN 0375 mL, BZ ERNEN
0.75 g, AKIRIEEE R 75 °C, HIFSHYEE =W --Rh el
B SE N 51.07 MPa, fHK %N
81.4%, BIEH A 798.22 g/(m*d), ZHFZE s al &
PERR Yy 2 ae A I WA, AR B E PE

AR e, (HOR BRI RER, A i 3
AEPERORL, FHRBERA RAFA TR, P SO
B 53 AR T B P e O T 5 K e AR Y 3
PEE A A 5 2 B A e
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