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Effect of Processing Parameters on the Properties of
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Abstract: Effects of processing parameters such as substrate protein concentration, plasticizer
concentration, preheating temperature and time of film-forming solution, and 2-mercaptan
ethanol (2-ME) on the properties of transglutaminase-treated soy protein isolate films (SPI) were
studied in this manuscript. Tensile strength (TS), elongation at break (EB), moisture content
(MC), total soluble matter (TSM), surface hydrophobicity (S,) as well as transparency of
TGase-treated films and control films were evaluated after conditioning film specimens at 25 C
and 50% relative humidity (RH) for 48 h. The TS values and EB values increased with substrate
protein concentration increasing, while contact angles and transparency decreased. The TS values
and contact angles significantly decreased, transparency slightly decreased with glycerol
concentration increasing, while EB values and TS values increased. The TS values significantly

increased, contact angles and transparency slightly increased, the TSM values slightly decreased
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with preheating temperature of film-forming solution increasing from 70 C to 90 C and

preheating time increasing from 0.5 h to 1 h. The addition of 2-mercaptan ethanol (2-ME)

significantly increased the TS and contact angle values and decrease the MC values, while had no

effect on the TSM values and transparency,
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1.1 ##
BEMBEBE(TGB) . F X -4 T
A B A 7 4 75; CBZ-l-glutaminylglycine 1 L-
Ghuamic acid r-monohydoxamate; Sigma /% &
M REABEAEARES K 85. 2% KT
BEBEAR S HMA IR,
1.2 XBHFZE
1.2 TGase Bty mz  WEH% 3],
1.2.2 Be#E BEORMBMBET 0.05
mol/L Tris - HCl(pH {8 8. 0) E s B B, F
70°CK¥E M 30 min, FHREBHEAHEZZRE.
A TGase(4 U/g SPD), #f#:94), MK /GER 5 #
BAENKH R Z RS H8M (37 cm X 21
em)th, RS FEE R (25 'C) F F4 24 h, B,
AR TGase BIBE/E R X HB .,

AR HTHEEEBERERENT
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WP, REM SPI B 5852 3%.5%.
6%.7%. 8% fM IV EHEB. EEHMA
TGase(4 U/g SPD, HE#HEN FBRETR.
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FIRFER A H M (5 H1 & 0.0.2,0.4,0.6 F1 0.8%
SPI, B #E £ 0%.20%.30% .40 % 1 60 % (& H H &
MEiH)) % F 0.05 mol/L Tris - HCl (pH &
B.OZMBRP EERNEFR. HEBREMLE
Rk,

3) TR T 4 B R BE R IR M B R OR
B YO ME MRS E 2% % T 0.05 mol/
L Tris - HCI (pH 1§ 8. 0) i b, 2% F 70,
80 #1190 C/K¥fm# 30 B 60 min, HEHMAMLE
BRTR .

4 BHNC-HREZE XM - EEATEME M
7T 0.05 mol/L Tris - HCl (pH {8 8. O E
WL REMA 0.02 mol/L iy 2- B Z 8, K
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BHERARNR, KYEQRE NN, 7 5
Iy SPIEMPRREMBRMKE, XKL
HErEm/ EGHEU U R ETHRERE)
WHRT,KYKENEMEBENT EYEE,
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A S BIRIET 6. 8% ~31. 6% 1 11. 8% ~
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Tab.1 Effect of the concentration of substrate protein on the properties of TGase-modified SPI films

magy T RRu  REDR/Y% ERuny EEE%  mEAmS
3 0.06740.003  3.0120. 24 53.248.4 20.540. 4 28.240.7 76,242.7  55.6£3.7
5 0.088=+0. 002 3.7510.30 124.5+11.8 21.340.2 31.34+0.4 71.8%0.9 50.0%£5.7
6 0.10040.002 4.1110.15  148.848.8  21.1+1.9 31.340.9 68.54£3.0  43.5+6.6
7 0.12240.002 4.5440.13  161.849.0  21.2+0.1 30.940.2  64..6+1.0  41,0%+4.8
8 0.13540.003 4.93+0.28  172.9410.8  21.5%+1.2 29.6+1.1 63.6+3.0  34,1+4.8
9 0.14040.002 5.3340.21  199.2416.1  21.440.6 28.740.9 54,5+1.7  30.545.2
E B ARAEABEEZRELG~10) K FYEM EiERE.
®2 Hiha S E* TGase ¥ 1% SPI % TGase Bttt SPI 544 48 41 % Wt
Tab.2 Effect of glycerol concent on the properties of MTGase-modified SPI films

SPI (]
maay a&;/ipa 1¢§§/% Ji;;;/% ,aﬁ%?% ARG BRAS
0 0.086+£0.004 4.40%0.21 58.5%8.8 14,840.5 31.6+1.8 75.343.3  60.1£3.1
20 0.087+£0.003 4.10£0.19  76.949.4 20.1+1.2 31.340.6 74,9%3.4  53.013.8
40 0.088+0.002 3.75%0.30  124.5411.8  21.340.2 31,340.4 71.84+0.9  50.04£5.7
60 0.090£0.002 3.30%£0.16  139.9%7.7  23.9%1.1 30.9+1.3 72,544.4  43.544.1
80 o 0. 093:;:0. 003 3.01+0.17  150.245.6 28.740.9 30.741.9 68.343.2  41.845.2
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FRENIEEANRE, TXZRAREA MK
HEE. SEEREN, ASENREEHT &M
¥ ERBHIEREAZ R EEE ML R,
%t F TGase B iR B 16 & R BB A ML 1 52
BT R . TR B 1R R R T B 38 A X — 25 AR
HEMFES, REHESHO LRGN TR
R ey 190 245 5+ BT 7 B B 8 2 B, TR TG R ) L K 4 B

BERABKRE, REHKELE RS, FatBEE
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B, MC [ 8T %, TSM B LR ELT
K. LLERM 2-ME 8 TGase 2t B 4E 2 o BE B, 2-
ME #fim A& SPI fEf) TS [ MTEmMA A HIMT
12.3%# 11.6%; MC A T B 8.3%., 2-Hi B Z B
R—FBREHEN EETABEOFFEN _HE,
0 [7] 8 8 TR A SO OB B R B — L B R
mrEs . RELELHNEEA BN T HEBEHN
MgGEmTEBENREE DMRMILERRSE R
HBERE, REGKERAE RS, BB FEE#K
ERRBHHE K EBEFHI TR,
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Tab,3 Effect of the temperature and time of preheating treatment on the properties of TGase-modified SPI films

BEOMY mmmm e mkes BEAR pREATG DURN mEmS
70 0.5 0.088%0.002 3.7540.30 124.5+11.8 21.3%0.2 31.3%0.4 71.8%0.9 50.0%5.7
1.0 0.091+0.004 3.99+0.27 115.2+9.9 21.7£0.6 31.240.7 72.5%0.5 50.6+£3.4

80 0.5 0.0884+0.002 4.01%0.15 126,749.3 20.6%1.1 30.2+0.4 79.3+2.3 52.1+4.7
1.0 0.08940.003 4.43%£0.23 116.0+12.1 22,5+0.3 ’ 30.9%0.2 79.7+0.8 53.01+4.8

90 0.5 0.091+0.001 4.7030.19 128,1+17.4 21.0%£0.4 29.1+0.5 82.442.1 53.5%4.3
1.0 0.090£0.002 4.92+0.25 117.7+13.2 21.8+2.0 28.7%0.7 82.6+%3.2 53.6+4.6

8- TRERBREXREEGLOMFIEM LRERE.

R4 THA(2-REZB) ST TGase B SP1 AR
Tab.4 Effect of 2-mercaptan ethanol treatment (2-ME) on the properties of TGase-modified SPI films

E R Wi

Ko EE:3:2/000

" BRE/mm o Mpa mKA/Y BRRAR/% BEERARY o0 REAS
— & 0.08210. 004 3.12%0.25 167.11+22. 8 23.5+0.4 39.71+1.8 81.7+1.8 30.414.6
1658 0.08810. 002 3.75+0. 30 124.5%+11.8 21.3+0,2 31.3%0.4 71.82%0.9 50.0%5.7
B+2—ME 0,089+£0.001 4,214+0.19 120.2+10.5 19.41+0.5 30.3%0.8 70.6+1.8 55.8+%5.5
AR E K E R (3~ 10) 80P 5 B AT AR 2
ENREHAD TR,

3 % &

D R EEEE N TGase ¥t SP1 B #EA
BEYWH. BERDEAKE 3~9 g/dL) K3
i, SP1 gy TS{E %1 EB {5 8 B 5 fm , i £ fd /5 #0

2) MR &R TGase itttk SPI EHAEH 18
KW, BEEHMEEHM, TGase H# SPI fEHY
TS {f 70 4 foh £ 9 & P& 1K, 3B E R WG H 1K, T EB
fE 1 MC B B3,

3) AR 8 A E A A 3 TGase B



%21 (AF . LE A ERARKIEORRERGEAH] 223

HSPIEHEAEREY W, METMRLERE (70 4) YR 2-Fi & Z B (2-ME) 4L B % TGase
~90 C)MHE(0.5~1.0 h) By, SPI IR TS Btk SPI IEHREE B FEE WM. 2-ME fiim A, &
{ELHH B 300, e A RGBSR G 8 I, TSM (B g TGase B(#E SP1 JERY TS . 8 fit £ B3 8 3w, MC
AT, HH B TR, TSM HMBZELETHRK,
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