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Major Characteristics Affecting Popping
Volume of Popcorn

Sun Lim Kim* - Seung Ue Park** - Seon Woo Cha* and Jong Ho Seo*

ABSTRACT : This experiment was carried out to investigate the major characters affecting the
popping volume of popcorn. Tuygimok 1 (Kpl X Kp2) and 8 popcorn hybrids’ agronomic characters
were tested to evaluate a certain extent how much they affect on the popping volume, Moisture con-
tent was considered as the most important factor, but failed to evaluate the optimum moisture con-
tent level in this experiment moisture range (12.2-14.4%) because popping volume increased as
moisture content of kernels increased. The maximum popping volume was obtained at 55-60kg of
kernel hardness, 80-90mm of pericarp thickness and 45-50% of S/H(Soft/Hard starch). But the
Em/En(Embryo/Endosperm) ratio was negatively associated with the popping volume, Therefore the
minimum popping volume was observed at the 10-11% of Em/En ratio. Moisture content, hardness,
pericarp thickness, Em/En and S/H ratio were selected as the appropriate variables for the maxi-
mum popping volume using the stepwise forward regression method and the expecting popping vol-
ume was estimated by the multiple linear regression formular. The mean popping volume of nine
popcorn hybrids was about 29.2cm®/g.

Key words . Popcorn, Popping volume, Moisture content, Pericarp, Embryo, Hardness, Soft/Hard
starch
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Fig. 1. Diagrammatic representation of a tran-
section and measurement of soft and
hard starch ratio of popcorn.
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Table 1. Variations in agronomic and major characteristics of popcorn hybrids

100 T/W Moisture Hardness Pericarp P/K Em/En S/H Popping
Hybrids kernel content thickness volume
weight
(g) (%) (%) (kg/Kernel) () (%) (%) (%) (ci/g)
1) Tygimok 1 175 61.2 13.0 639 88.2 7.2 95 50.1 30.2
2) Sgl533/NYP601 16.8 68.5 133 53.8 79.8 6.3 9.3 57.9 30.6
3) NYP601/1DS53 16.8 735 144 54,0 88.3 6.8 89 488 35.2
4) HP62-52/KP58 134 68.0 12.4 43.5 86.5 6.4 104 464 275
5) HP62-52/NYP 12.6 717 127 448 86.4 6.8 11.2 49.1 25.1
6) P-Var-1 174 68.6 122 453 102.1 6.6 114 67.5 20.1
7) Sgl6/HP62-52 13.2 674 13.2 48.8 79.0 7.1 10.6 46.3 299
//3g1533
8) HP62-52/NYP601  14.1 777 12.6 478 100.8 6.6 114 50.1 313
9) HP62-52/NYP601 12.3 68.1 13.8 47.1 89.6 6.9 11.8 495 33.1
//HP303W
LSD  0.05 0.41 8.2 0.87 3.34 6.17 0.33 0.6 3.33 1.95
0.01 0.49 NS 1.05 4.01 741 0.4 0.73 40 2.35
NS: Not Significant at 0. 05 probability level
T/W : Thickness/Width, Em/En : Embryo/Endosperm
P/K : Pericarp/Kernel, S/H: Soft/Hard starch
Table 2. Correlation coefficients between investigated characters of popcorn
1) 2) 3) 4) 5) 6) 7) 8) 9) 10) 11) 12)
100 kernel Moisture Hard- Pericarp Popping
kernel T/W content ness thick- P/K Em/En S/H  volume
weight L A T ness
1) - 0.67** 058** 028  -0.16 0.03 0.58** 013 006 -054**  053** -0.03
2) - 0.29 0.06 -0.13 -0.07 0.28 0.32* 0.02 -0.19 0.35*  -0.12
3) - 019  -047** -001 0.53** 004 023 -0.35* 0.34* 0.19
4) 0.74**  0.05 0.07 017 003 -0.11 021 0.07
5) - 007  -025 015 -0.07 0.16 -0.09 0.10
6) - 0.24 -021 016 -033* -023 0.52**
7) - -019  0.35* -0.56** -0.04 0.33*
8) - -0l 0.34* 0.43** -0.28
9) - -0.15 -0.26 0.03
10) - 0.07 -0.37*
11) - 0.48**
*** @ Significant at 0. 05 and 0. 01 probability levels, respectively
L : Length W: Width

T @ Thickness
P/K: Pericarp/Kernel
S/H: Soft/Hard starch

T/W: Thickness/Width

Em/En : Embryo/Endosperm
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Fig. 2. Variations in length, width and thickness
of kernel of popcorn.
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Fig. 3. Relation between moisture content and
popping volume of popcorn.
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Fig. 5. Relation between pericarp thickness and
popping volume of popcorn.
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Table 3. Analysis of regression model obtained from GLM(General Linear Model)procedure for pop-

ping volume of popcorn

Sum of Mean
Source DF squares square F value Pr>F
Model 5 393.9805460 78.7961092 581 0.0004
Error 39 529.2674540 13.5709604
Corrected total 44 923.2480000
R-square C.V. Root MSE Mean
0.426733 1261314 3.683878 29.2066667
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