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Effect of B-Glucan on Gelatinization of Barley Starch

Hee-Don Choi*, Ho-Moon Seog, Sung-Ran Kim, Yong-Kon Park and Cherl-Ho Lee'
Korea Food Research Institute, 'Graduate School of Biotechnology, Korea University

The effect of B-glucan on gelatinization of barley starch was studied. By the rapid visco-analyzer measurement,
gelatinization of starch became rapid and viscosity increased largely on the RVA pattern by addition of B-glucan
to starch. The results of differential scanning calorimeter showed that molecular structure of starch was getting
stabilized through shifting up of gelatinization temperature and increase in enthalpy by addition of B-glucan. X-
ray diffraction pattern also showed the same results as differential scanning calorimeter. But it was revealed that
addition of B-glucan to starch didn't affect characteristics such as microscopic observation, solubility, swelling
power, and iodine binding properties during gelatinization of starch.
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Table 1. Effect of B-glucan on RVA characteristics of barley starch

(RVU)

Pasting temp. (°C) Peak viscosity Hold viscosity Final viscosity
Starch (10%) 86.7x2.1 2104+ 95 1193+ 73 246.0115.5
Starch (10%)+B-glucan (0.5%) 8424138 24124103 1504+10.1 2944+17.6
Zdat 2 nE Aoz Uojubx|T(1st endothermic peak), ©]o1A &FHA
oo AWA B T B AR ol ¥ BE £
RVA oA AR =49 &8 doHrh(2nd endothermic
BYHEA ol B-glucand FH7H EES] 3PFdE peak)®. AutH o2 FAUF Al sl FEE STHAS

RVAE o]&3ate AL Aale Table 1914 2E vle} 7o)
R E(10%)2] 743 FIPNA- 2% (Onset temoerature) 86.7
+2.1°C, JIH = (Peak viscosity) 210.4+9.5 RVU, ¥
(Final viscosity) 246.0:15.5 RVUQl ®HA B-glucan #H7}A
0.5%) = ZFzt 84.2+1.8°C, 24124103 RVU, 2944+17.6
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Table 2. Effect of B-glucan on DSC characteristics of barley starch

Ratio of Peak 1 Peak 2
Conc. of
tarch (%) B-glucan to 0, 0, 0, 0, 0, 0,
s starch (%) T, ¢C) T, (°C) T, (C) AH (J/g) T, (C) T, (°C) T, (°C) AH (/)
30 - 554+04 594+0.8 70.6£0.5 10.60.2 94.4+0.8 978404 1049+07 18+02
40 - 55910.7 59.5+0.8 745+1.2 10.7£0.1 955+07 101.8*+13 1086*+12 21£04
50 - 55007 592405 83.5%1.1 105+05 1009+14 107.5%£0.7 1151%2.1 2602
40 0.5 59.8+0.6 61.9+09 77.21+0.7 114+04 96.0+1.1 1019%x15 108.2+08 19£03
1.0 59.6X05 61.91£0.6 805113 12.3+0.5 978+09 1041x10 1123+07 23+03
1.5 594103 61.810.8 81.1+14 124104 98.0+0.7 1047x1.1 111.6£15 2.1+£0.2
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Fig. 1. X-ray diffractogram of barley starch and barley starch-
B-glucan mixtures heated at different temperatures.

A: starch heated to 55°C, B: starch-B-glucan mixture heated to
55°C, C: starch heated to 57°C, D: starch-B-glucan mixture heated
to 57°C.
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Fig. 2. Photomicroscopic appearance of barley starch and

barley starch-B-glucan mixtures heated at different

temperatures.

A: starch heated to 60°C, B: starch-B-glucan mixture heated to
60°C, C: starch heated to 95°C, D: starch-B-glucan mixture heated
to 95°C, E: starch heated at 95°C for 10 min, F: starch-f-glucan
mixture heated at 95°C for 10 min.
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Li £@¢] A#e} dxsh= Aoy, 223l Fograd
9] A9 60°CNA S 590 nmel A 75°C2) 601 nm, 85°CH



B-Glucan®] %

AE S3to) ]

A 549

Table 3. Effect of f-glucan on solubility, swelling power and iodine binding properties of barley starch

Conc. of B-glucan Temp. Solubility Swelling Leached amylose/ Ao
(%) O (%) power Total amylose (%) (nm)
0 60 47 6.9 1.8 590
75 75 8.7 53 601

85 114 9.1 9.5 610

95 18.8 12.6 284 611

95" 26.3 16.8 428 606

0.5 60 4.7 6.5 1.8 590
75 7.9 8.4 6.2 605

85 11.8 8.9 10.1 611

95 18.1 104 25.5 608

95" 26.2 17.4 40.3 611

Yheated at 95°C for 10 min.
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