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Study on wheat germ protein modified by Maillard reaction
NIU Li-ya'?, JIANG Shao-tong>",PAN Li—jun®, ZHAI Ying-si

(1.School of Food Science and Engineering; Jiangxi Agricultural University, Nanchang 330045, China;
2.School of Biotechnology and Food Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Wheat germ protein was modified by Maillard reaction with dextran. The optimum condition was set
through single factor experiments and orthogonal optimization experiments. Under the condition (substrate
concentration of 2% ,protein:dextran=1:1,pH11,temperature 110°C ,time 20min),the DS reached 11.27% and
NSI was 85.91%. The conjugates had the strongest florescence intensity when emission was 347nm and the
excitation was 422nm. And florescence intensity increased following the reaction time increased. The FTIR
analysis of the pure sample showed the same conclusion that dextran was glycated to wheat germ protein.
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Table 1  Factors and levels of orthogonal experiment
K ; % ——
A pH B &% (O C A (min)
1 9 90 20
10 100 30
11 110 40

1.2.3  FERE DS 1ME KA TNBSYE N & =4
FEAE R o B mLIF NI A 4mL 0.1% [ SDSH A
VRE 5] o T MR G HX0.25mLFE S, I 2mL
0.05mol/LE 1R £5 22 v % (pH8.0) , FH- I 1mL 0.19%[1]
TNBSIAF, VA4 57 HF50°C /K i o B ' I W 1h i
A 4mL 0.1mol/L. HCIZ& 1k J N, BT == e
30min )& , F-340nm¥ K AR B W SGAE . DS RN
W T A LAk S N P R T R N TR

DS (%):%XIOO

0

T, Aok AR AR SN ISR SO B s AR I Vi
HSf 220 )5 1 R G R
1.2.4 NI EEIE SRH 25 T e ik
W SN AR R RS . ROV SRR, BUSmL Y,
W5 SmL 0.05mol/L (pH=8.0) i 1§ & 2% 1 %5 Wi I &
)43, 37 H 1.0mol/L. NaOH 5% HC1 ] %5 # pHS8.0, 7L
7000r/min F &5 /0 20min 5 , B E35 ¥ 1mL, B 2 &
A% B 5 NN SmLZE L W58 W5 % W, 72 595nm Ak
FEWGAE , R s B v iy 28 5 v b B o A
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HL PR N
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Fig.1 Effect of different weight ratio on Maillard reaction
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Fig.2 Effect of different substrate concentration on

Maillard reaction
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Fig.3 Effect of different reaction time on Maillard reaction
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Fig.4 Effect of different pH on Maillard reaction
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Fig.5 Effect of different temperature on Maillard reaction
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Table 2 Results of orthogonal experiment
S A B C &t DG (%) NSI (%)
1 1 1 1 1 17.61 56.69
2 1 2 2 2 17.39 53.93
3 1 3 3 3 18.53 62.21
4 2 1 3 2 19.59 77.78
5 2 2 1 3 11.45 75.58
6 2 3 2 1 9.48 85.37
7 3 1 2 3 15.98 80.12
8 3 2 3 1 20.98 75.44
9 3 3 1 2 11.27 85.91
K, 53.5300 53.1800 40.3300 48.0700
K, 40.5200 49.8200 42.8500 48.2500
K; 48.2300 39.2800 59.1000 45.9600
R 4.3367 4.6333 6.2567 0.7633
K', 172.8300 214.5900 218.1800 217.5000
K', 238.7300 204.9500 219.4200 217.6200
K’ 241.4700 233.4900 215.4300 217.9100
R’ 22.8800 9.5133 1.3300 0.1367
KA N TYNGIRE TS 220 iR
Table 4 ANOVA of solubility
T 7E R SEITHI H ¥177 FiH pfH W
A 1006.8630 2 503.4315 33990.1245 0.0001 ok
B 140.5190 2 70.2595 4743.7029 0.0002 ok
255 0.0296 2 0.0148
C 2.7800 2 1.3900 93.8492 0.0105 *
7 0.0296 2 0.0148
S 1150.1917
K3 DSHEMTE MIRES, [N IE M) ey 2 B B O i o
Table 3 ANOVA of DS
Bk T AME EJr Pl GETE MRl
A 285327 2 14.2663 263958 0.0365  * .0
B 350657 2 17.5328 32.4395 0.0299  * 33
C 69.1918 2 345959 64.0098 0.0154 * =
2% 10810 2 0.5405 B 20
W2 1.0810 2 0.5405 i 10
M 133.8711 . | | | | | |
VE:* %, p<0.01, Fon 2 AR 25 *, 0.01<p<0.05, Ko & 7 i 360 380 400 420 440 460 480
R (m)

# 3 p>0.05F R 2 A 2 KAl

FE11.27%.
2.7 WAFES T

PG TR IEAL SR 1 — N RAE P4« L6
nf LU H S OV P MRPsZE TR 9% 34 7nm, 76 K& 5
WK 422nm A AT B R GHILEE , 75 G FEHr A I N T4
IR 2 YEAFAE D28, S WA 2 T /N 22 W 2 5 11—l 2 A
NS RERLAY SN B A . BEAE SN I TR B 48 K, 45
B ' 9 EE AN W 4G O, U HPE SR AL SRR R
TEAWIIE K . WU R I, Pl AL S N L R, ¢ a4
U Ay AR 420 TR 11 A2 B 2 W 77 A, BRI B S Y I )

260 5013 %sm

Bl6  /NA I ZE R 1 L A SRR I3 S N P 9 606 i 23 A
Fig.6  Fluorescence intensity of MRPs formed with Dextran at

different heating time
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Fig.7 FT-IR analysis of WGP and MRPs formed with dextran
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