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Cooking and Processing Properties of the Traditional Japanese
Confection, Kudzumushiyokan, Made from Sago Starch

EHEm T

(Tomoko Hamanishi)

HBxE™

(Keiji Kainuma)

Ak E FF

(Naoko Matsunaga)

= i A

(Setsuko Takahashi)

F R 1T

(Kazuko Hirao)

Kudzumushiyokan made from kudzu starch is one of the traditional Japanese confections. Sago
starch has high-gel-forming capacity and elasticity as a gel, as well as a low price, so the substitution
by sago starch of kudzu starch could be practical. In this study, sago starch was cooked into
kudzumushiyokan, and the cooking and processing properties were studied. Besides the starch
substitution, trehalose and lactosucrose were substituted for sucrose to evaluate their effect on the
storage properties and sensory attributes of kudzumushiyokan.

The sample made from sago starch and sucrose was softer, lower in adhesiveness, and higher in
cohesiveness than the sample made from kudzu starch and sucrose. The sample with added trehalose
showed a slower increase in firmness and adhesiveness, as well as a slower decrease in cohesiveness
than the samples with other kinds of added sugar during aging at 5°C. The sample made from sago
starch was more particularly resistant to retrogradation with added trehalose than that made from
kudzu starch. No significant difference in preference by a sensory evaluation was apparent between
the samples made from sago starch and kudzu starch with added sucrose. The sample made from sago
starch and with 50% of sucrose substituted by trehalose or lactosucrose was evaluated as highly as
that containing 100% sucrose. After storing for 3 days at 5°C, the sample made from sago starch and
sucrose where 50% was substituted to trehalose was the most preferred among the samples.
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Table 1. Ingredients ratio of “Kudzumushiyokan” (g)
Sugar Sucrose Trehalose Lactosucrose
Substitution
- 50 100 50 100
percentage (%)*
K
udzu or sago 30
starch
Sucrose 60 30 — 30 —
Trehalose — 30 60 — —
Lactosucrose — — — 30 60
Sweet bean
XK 60
paste
Water 120490

**Sweet bean paste (g)

Sugar Sucrose Trehalose Lactosucrose
1
percetage ()" 0w s w0
Sucrose 22 11 — 11 —
Trehalose - 11 22 - -
Lactosucrose — — - 11 22
Adzuki bean
powder 15
Water 44

*It substituted for trehalose or lactosucrose by 50 % or
100 % of the sucrose.
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Fig. 1. The rapid visco analyzer profiles of
sago starch and kudzu starch
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Table 2. Physical properties of sago starch gel and

kudzu starch gel

Firmness Adhesiveness

S 1 Cohesi
amples (gw/cm?) (gw/sec) ohesiveness
Sago starch 197.9 4.1 0.61
Kudzu starch 195.4 26.4 0.53
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Physical properties of Mushiyokan
immediately after preparation
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C, C’ : Trehalose 100% ;
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Fig.3. The changes in firmness of Mushiyokan with time stored at 5°C
—@— : Sucrose ; ---A--- . Trehalose 50% (50% substitution of the sucrose) ; ---A--- . Tre-
halose 100% . —-[J—-: Lactosucrose 50% (50% substitution of the sucrose) . —-@ll—-:

Lactosucrose 100%
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Fig. 4. The changes in adhesiveness of Mushiyokan with time stored at 5°C
—@— : Sucrose ; ---A--- Trehalose 50% (50% substitution of the sucrose) ; ---A---: Tre-
halose 100% . —-[J—-: Lactosucrose 50% (50% substitution of the sucrose) ; —-H—-:

Lactosucrose 100%
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Fig. 5. The changes in cohesiveness of Mushiyokan with time stored at 5°C

—&@— : Sucrose ; ---A--- . Trehalose 50% (50% substitution of the sucrose) ;---&---:
Trehalose 100% ; —-[0—-: Lactosucrose 50% (50% substitution of the sucrose) ; —-l—-:

Lactosucrose 100%
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Fig. 6. The change of the firmness of Mushiyokan with freeze-thaw cycles
—@— : Sucrose ; ---A--- . Trehalose 50% (50% substitution of the sucrose) ; ---A---: Tre-
halose 100% ;. —-[J—-: Lactosucrose 50% (50% substitution of the sucrose) ; —-Hl—-:

Lactosucrose 100%
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Fig. 8. Sensory evaluation of Mushiyokan made from
sago or kudzu starch and sucrose
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[Properties]

Sweet-
bite o1t ness**
Firmness** Taste**
Color*
[Preference] 3

Overall
evaluation**

Taste**

Elastisity*

Fig.9. Sensory evaluation of Mushiyokan

made from sago starch and various
sugars
—&@— : Sucrose ; ---A---: Trehalose 50% (50
% substitution of the sucrose) .---&---: Tre-
halose 100% . ~-(0—-: Lactosucrose 50% (50%
substitution of the sucrose) ; —-M—-: Lactosu-
crose 100%
** ! Significant at the 1% level, * : Significant at
the 5% level
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[Properties]

Firm-
ness*

[Preference]

Overall-
evalua- Smell*
tion*
Fig. 10. Sensory evaluation of Mushiyokan

made from sago starch and vari-
ous sugars after 3 days stored at
5C
—4&@— : Sucrose ; ---A--- . Trehalose 50%
(50% substitution of the sucrose) ; —-[J—-:
Lactosucrose 50% (50% substitution of the
sucrose)
** : Significant at the 1% level,
* . Significant at the 5% level
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