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Popping Mechanism and
Shape Moulding Factor of Popcorn

Sun Lim Kim* - Seung Ue Park** and E Hun Kim ***

ABSTRACT : Popped popcorn generally have a regular popping direction and typical shape. But the
reason and mechanism are not clear yet. This experiment was carried out to investigate the shape
moulding factor of popped popcorn. Pericarp thickness of tip-cap section of kernels is slightly
thicker than that of top section and this fact provides the important information to the reason.
Popping starts when the moisture pressure of heated popcorn is increased and reaches at the criti-
cal pressure. Therefore, in the same moisture pressure conditions, top sections are bursted first
because their pericarp section is thinner than that of tip-cap section. At the very moment tip-cap
sections pull down the top sections of pericarp as bi-metal does. So kernels which removed tip-cap
section showed the irregular popping shape because they lost the tip-cap pericarp function. How-
ever, kernels which removed embryo showed the typical popping shape but their popping volume
was small due to emition and shortage of critical moisture pressure. But kernels which removed
the whole pericarp and top pericarp were not popped at all because moisture was entirely emitting
out of kernels. These results suggest that the shape moulding factor of popped popcorn is the
pericarp thickness differences between the top and tip-cap section of kernels,
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Fig. 1. Typical shape of popped popcon.
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Fig. 2. Treatment : Whole kernel (A)
Tip-cap removed kernel (B)
Embryo removed kernel (C)

Top pericarp removed kernel (D)
Whole pericarp removed kernel (E)

Table 1. Changes of length, width and thick-
ness of popped popcorn according to
each treatment

Treat cm /10 kernels *
Popping ment Length  Width Thickness Mean
8.5 (100) 6.5 (100) 4.4 (100) 100

Before pop-

A 20.8 (245)20.1 (309) 12.1 (275) 276
After B 21.5(253)21.5 (331)14.8 {336) 307

popping C 11.3(133)14.2 (219)11.1 (252) 201
D 9.0(106) 7.8 (120) 6.4 (146) 124
E 9.2(108) 7.7 (119) 6.4 (146) 124
LSD (5%) 1.9 2.7 1.0
1%) 2.5 3.7 1.4
A : Whole kernel
B : Tip-cap removed kernel
C : Embryo removed kernel
D : Top pericarp removed kernel
E : Whole pericarp removed kernel

: (Length + Width + Thickness) +3
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Fig. 3. Various popping response to each treat-
ment.
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Table 2. Differences of pericarp thickness be-
tween top and tip cap section in kernel

Section Pericarp thickness (zm)
Top 82.0
Tipcap &7
LSD (5%) 5.3

(1%) 7.8

0 %

N
"l\
PR 2

C: Embryo removed
kernel

B: Tip-cap removed
kernel

E: Whole pericarp
removed kernel

D: Top pericarp
removed kernel

Fig. 4. Diagrammatic representation of pop-
ping response to each treatment.
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