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Optimization of preparation technology of deacetylated konjac glucoman-
nan/k-carrageenan edible films by response surface methodology

HU Yan, ZOU Jian, YUAN Xiao-qing
(Henan University of Animal Husbandry and Economy, Zhengzhou 450046, China)

Abstract: Edible films were prepared mainly with deacetylated konjac glucomannan (Da-KGM) , k-carrageenan and
glycerol. The preparation technology was optimized by response surface methodology (RSM). Effects of the deacetylation
degree of KGM, the ratio of Da-KGM to k-carrageenan, Da-KGM content, glycerol content, heating temperature and heat-
ing time on elongation and water vapor permeability were investigated. On the basis of single factor experiments, the Da-
KGM content, glycerol content, heating temperature and heating time were optimized by Box-Behnken design. The results
showed that the optimum preparation parameters were Da-KGM content of 1.01% , glycerol content of 0.43%, heating tem-
perature of 68. 72 °C and heating time of 28.78 min. Under these conditions, the elongation was 25.48% , and the water va-
por permeability was 4. 19 g + mm/(m* « h - kPa). The results of this study can provide reference for subsequent product
development.
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Fig.1 Process flow of deacetylated konjac glucomannan ( Da-

KGM ) /k-carrageenan edible films
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Fig.2 Effects of deacetylation degree of Da-KGM on elongation

and water vapor permeability
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Fig.3 Effects of ratio of Da-KGM to k-carrageenan on elonga-
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Fig.5 Effects of glycerol content on elongation and water vapor

permeability
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Table 2 Design and results of response surface experiments

BB DaKOM IR (r) TGN () MURGRIE (o) AR () PPAMRR)  KRTUBERE(Y)

(%) [g-mm/(m? - h-kPd)]
1 0 25.82 4.05
2 0 0 27.37 4.31
3 -1 0 -1 0 16.03 3.65
4 0 1 -1 15.38 3.94
5 0 0 24.97 3.79
6 -1 0 1 13.58 5.55
7 0 1 -1 0 18.07 5.85
8 -1 0 0 -1 15.32 3.49
9 0 -1 1 0 7.14 6.13
10 1 -1 0 0 9.38 6.43
11 0 0 -1 -1 17.14 4.62
12 0 -1 0 -1 12.52 4.58
13 1 1 0 0 24.64 5.99
14 1 0 -1 0 18.12 6.05
15 0 1 1 0 15.98 6.82
16 1 0 1 0 13.17 7.81
17 -1 0 0 1 13.14 5.38
18 -1 -1 0 0 10.47 3.58
19 0 1 0 1 9.24 5.88
20 0 0 1 1 7.22 7.25
21 -1 1 0 0 12.22 3.82
22 0 0 -1 1 15.26 6.61
23 0 -1 -1 0 10.33 6.79
24 1 0 0 -1 16.74 6.18
25 0 0 0 0 24.73 4.24
26 0 0 0 0 23.12 4.55
27 0 -1 0 1 9.83 5.29
28 0 0 1 -1 11.42 5.96
29 1 0 0 1 18.72 6.73
PEXFEZRIKP-1.0.1 Wk 1,
*3 BEARBEFESNT
Table 3 Variance analysis of regression model
LD A SRR SFJ7 I H ¥ F{E PH
W i 5 Y 859.95 14 61.43 10.63 <0.000 1
§ 2% 80.87 14 5.78
JAUI 71.17 10 7.12 2.94 0.155 3
PRZET 9.69 4 2.42
poyil] 940.82 28
R*=0.914 0,R},;=0.828 1
IKERBL REL i 40.90 14 2.92 12.04 <0.000 1
B2 3.40 14 0.24
JAUI 3.07 10 0.31 3.77 0.106 4
BRZETR 0.33 4 0.082
¥ l| 44.30 28

R*=0.923 3,R},,=0.846 6
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JEA 68.72 °C, AT [E] Ky 28. 78 min, MEAF TR AT
PR T 2K R Oy 25, 80% , K ZE S B i R BN
4.08 g+ mm/(m’ + h - kPa),

XoPuel R AT S S T ik, A 5 Ik,
SER LR 5, A5 ] SRR SR R RK I8 BT R
Bk 25. 48% 4. 19 g mrn/(m2 «h - kPa) ,Eﬂi{lﬂﬂ
18 25.80% 4.08 g » mm/(m® - h - kPa) B 0T, 361
M o7 TR AR T AR AR X S B A B T A
P8
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Table 5 Results of confirmatory experiments

x4 BUSEGFHIEAATEREEEREER
Talble 4 Regression equation and significant test results of per-

formance indicators

EIEER4 WA A (Y)) KRB RE(Y,)
by 25.20 4.19
X 1.67" 1.16™
%, 2.99 -0.042
x; -2.20" 0.50
X, -1.26 0.71**

X1 %) 3.38" -0.17
X1 %3 -0.62 -0.035
TN 1.04 -0.28
XpX3 0.28 0.41
XXy -0.86 0.31
X3, -0.58 -0.18
x,? -3.70* 0.41
0,2 -7.00** 0.44*
x5 -5.96** 1.43*
xy” -6.15"" 0.56*

R R FEHE( P<0.01) ;" FoR MK (P<0.05) 50, 10K
Da-KGM ¥R o, AR IR it , o, ARFEMBRLE | o0, AR BT
8], bo A3 111 A J7 8 45000

eIty 1 2 3 4 5 SR
Wi 2 (%) 25.63 24.92 26.21 24.86 25.77 25.48+0.58
KRBT REE (g mm/(m? - h - kPa) ] 431 4.24 4.04 4.25 4.12 4.19£0.11

3 97 i

AT B PR R IR DU R SR AT B A W K T4 Rk
SRy JERE 38 s TR i — 2 10 5 Bh 3R T B B —
W 245 25 k) () T £ I ) R T R WU
KAE Rl & T B PR ER, KGM AR i 34 /2
B Tl H R R Z B A2 PR
M HEA ZM AR GEY R, i BE & KGM 1]
PAVSAE e i S > R Pt B PR
B PO RN R AT R E Y R KGM AR
JE 0 2 i) & T B P B 1) £ BE AL

T KGM [ 7K 3 WA B R R, AR5 HiAh
SRR TR A, AT, T H KGM Y58 5
IR F A R BEK B K PERE . 124 KGM
Mo B o> LIS HOK AR S KR T %, 27K
Pt KIRFRAR >, I, ABF5E L Da-KGM 5 k-

Pk EZEFRE, Hyh o BB, WS E AT
JIE 3 Ak ] 7 TR R R A TS T T
Al BRI RN FE T 25400 . KGM Bt 2
BERE R 26. 13% , Da-KGM Y ¥ i 4 1. 01% , Da-
KGM 5§ k-RH A BN - 1(BRE ), Hild
JNEEN 0. 43% , INFGR FE Ry 68. 72 °C, I ]
28.78 min, FEMZEMF NI E G EEREA
BOEH W SR R RUKZE A R, X5 T
Da-KGM 5 k-R R o0 T8 A B Rl L %
AR A AR SN E, 7T LAY K
KGM FI-RHLIE 1) 107 FH 3 B B I 252 7™ i 1) FF 2 B it
2%,

S 3k
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