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Evaluation of the Degree of Heat Treatment of Bulgur Products
by the Determination of the Degree of Gelatinization

Tsutomu KUMAZAWA and Yoshiaki SEKIKAWA*
*Central Customs Laboratory, Ministry of Finance
531, lwase, Matsudo shi, Chiba ken, 271 Japan

The degrees of gelatinization of bulgur products were determined with a view to
establishing whether the products could be regarded as parboiled or pre cooked.

For purposes of comparison, samples of non cooked, wheat, wheat flour, non cooked rice
and parboiled rice were also analysed. Furthermore, the change in degree of gelatinization of
wheat and rice during parboiling and boiling processes were also examined.

It was found that the degrees of gelatinization of bulgur products were 50% to 67 , and
the products could be regarded as pre cooked because of higher degrees of gelatinization in
comparison with that of parboiled wheat
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Rice in husk (Paddy)
v
soaked in water-filled basin (for cleaning)
v
drain the water
y
feed hot water (50 - 60°C) about 2 - 5 hours
according to humidity level of rice
v
drain the water
v
parboil in steam pressure pot
about 15 minutes (about 120 °C)
v
dry in the oven and let it cool
v
milled
v
screen out defective seed
v

packing

Fig. 1 Process to produce parboiled rice in Thailand
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Table 1 0.2
95
Table1 Rate of passage bulgur products through a sieve with an aperture of 1.25 mm
Samp |l e Rate of passage (%)
Bulgur Nat 0. 2%
Bulgur Na2 45, 7
Bulgur N3 1. 4
Bulgur No4 8. 6
Bulgur Nob 56, 1

Table 2 Composition of bulgur products

Sample Moisture(%) | Starch(%) |Protein * (%)
Bulgur Na1 8. 3% 65. 6% 11. 0%
Bulgur  Na2 9. 3 66. & 10. 7
Bulgur Na3 10. 5 64. 7 11. 86
Bulgur No4 10. 4 64. 4 10. 4
Bulgur No§ 9. 7 66. 4 11. 6
Wheat flour(soft) 12. 5 72. 4 8. 6
Kheat flour(hard) | 12. 5 8 8; 1 12. 7
Wheat grain 11. 0° 65, 0° 1T1. 4 ¢

a Nitrogen-protein conversion coefficients :

bulgur products b5.83, wheat flour 5.70

b H. Iwata, "Shokuhin Kagaku Kakuron”, Yokendo, Tokyo(1983), p. 37
¢ H. Iwata, ibid.,p. 35
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Table 3

50 67

Table 3 Degree of gelatinization of bulgur products

Sample Degree of gelatinization (%)
Bulgur Nt 67 %
Bulgur N2 67
Bulgur Na3 62
Bulgur N4 50
Bulgur No 5 58
Wheat grain (C.K.) 22
Wheat flour (soft) 21
% C.W.= Canadian Western
30 30
Table Table 5
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Table4 Change in degree of gelatinization of rice and wheat during boiling process

Degree of gelatinization (%)
Boiling time

(min. ) Rice * Wheat * Wheat °

0 (raw) 38% 22% 22%
0.5 53 29 —
 3 64 46 27
5 70 63 31
10 88 81 46
15 91 86 —
20 96 88 67
25 97 80 —
30 100 91 85

a Well-milled rice (Koshihikari)
b Canadian Western wheat (crushed grain)
¢ Canadian Western wheat (whole grain)

Degree of gelatinization (%)
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Fig. 4 Change in degree of gelatinization of rice and wheat during boiling process
—— @ —— Rice (well-milled)
——— A —— Wheat (crushed grain)
—— [ —— Wheat (whole grain)
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Table 5 Degree of gelatinization of rice and wheat after parboiling process

‘ Degree of gelatinization (%)
Parboi | ing method
Rice °* Wheat °
Method A 89% 28%
Method B 99 85

Method A : soaking rice or wheat in water, draining the water
and steaming at 100°°C for 5 min.

Method B : soaking rice or wheat in water, draining the water
and steaming at 120 °C (1.2 kg/cm®) for 1 min.
[Raising temperature time : 40 min. ]

a Well-milled rice (Koshihikari)
b Canadian Western wheat (whole grain)
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