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In order to utilize e ciently discharged refuse ( ), a refuse-enriched cake (TREC) was

prepared by addition of refuse, sugar, egg, margarine, edible vegetable oil, salt, baking powder and

vanilla essence, and its approximate compositions, hypoglycemic e ect and sensory attributes were

compared with those of wheat-based cake as a control. According to approximate composition analysis,

dietary fiber was higher in TREC than in the control, in which the content of insoluble dietary fiber was

extremely high. Single-dose oral administration of TREC significantly lowered blood glucose min after

loading of g of sugars in healthy subjects ( . ). Glycemic index was . lower in TREC than in the

control. The results of sensory evaluation revealed that texture, easiness of swallowing and overall taste of

TREC were more agreeable than those of the control ( . ). There was no significant di erence of

external appearance or smell between TREC and the control ( . ). The acceptability of TREC was also

significantly higher than that of the control ( . ). These results suggest that TREC may not only

prevent increases in postprandial glucose level but also have good palatability.

(Received Nov. , ; Accepted Jun. , )
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(A) : Overall of cakes, (B) : Longitudinal section of cakes.

(a) : refuse-enriched cake, (b) : Wheat-based cake.
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refuse-enriched
Control

cake

Energy* (kcal/ g)

Water (g/ g)

Ash (g/ g)

Protein* (g/ g)

Lipid (g/ g)

Sugars (g/ g)

Dietary fiber (g/ g)

Soluble fiber (g/ g)

Insoluble fiber (g/ g)

* Energy conversion coe cient : Protein : kcal/g, Lipid :

kcal/g, Carbohydrate : kcal/g.

* Nitrogen-protein conversion coe cient : .

Each point represents mean SD from subjects. ,

control (wheat-based cake) ; , refuse-enriched

cake ; *, . control group ; **, . control

group. Age of subjects : - ; Ratio of subjects :

male, ; female, ; BMI of subjects : male, . . ;

female, . . .

Student’s -test .

:

g . g

Glycemic Index GI

g

OGTT

Jenkins

GI gOGTT

. . g g

. . g g

; : ; g

. . g g

. kcal g

mean SD

. . g

Fig.

. . mg dl

Table .

g

mg dl

tofu

tofu
p vs p vs

t p p

et al.

p

p

Table Approximate compositions of refuse-

enriched cake and wheat-based cake

Fig. E ect of refuse-enriched cake and wheat-

based cake on blood glucose after loading of

one piece ( g) in healthy subjects
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control group. Age of subjects : - ; Ratio of sub-

See Fig. for age, number and BMI of subjects.

Results are expressed as mean SD (n ). ** .

Each point represents mean SD from subjects. , control group.

control ; , refuse-enriched cake ; *, .

jects : male, ; female, ; BMI of subjects : male, .

. ; female, . . .

.

mg dl

.

mg dl

mg dl

mg dl

. Fig. GI

mg dl GI

mg dl GI .

mg dl Fig.

mg dl

GI

GI

Schenk

GI

GI . . . .

g

g

Fig.

. . mg dl Schenk

.

GI GI

mg dl Table

p
vs

tofu p vs

p

p

p

p

Fig. Comparison of GI in refuse-enriched cake

Fig. E ect of refuse-enriched cake and wheat- (A) and wheat-based cake (B)

based cake on blood glucose after loading of

g of sugars in healthy subjects

tofu
tofu

+0

,*

,+ ,,

+2 -*

,

+/ * *+
+/

* */

/ +* ,* 0

, , ,* / , 0

* */

// 2 ,**2 2

3- ++

* *+

3+ ,- -* +/ ./ 0* 3* +,*

++3 ,3

3/ +2

* *+ ./ ,

+*0 .- ., 03

23 +3 +,* -3 +

+** ,- -

2/ +-

0*

3*

+,* /. / 1 , +-+ / -- *

/*

/*

, ,

2, / * /

* */

-*

++. +3 ,

-
, #

/*

�

�
�
�

�
�

�
�

�

�



�

�

� �

�

�
�

� �

� � � � � �

� �

� � � �
�

� �

	
� � ��� 	���� �	 ��

� �

� � �
�

� �
� � � � �

� � � � � � �
� � � � � �

� � � � �
� � � � � � � � � �

� � � � � � � �
� � � � �

� � � � � � � �
�� �

� � � � � �
�

�
� � �
�
� �

� �
� � � �

� � � � �
� � �

� � � �
� � ��

�� �
�� ��

� � �
� � � � � � �

� � � � � �
� � � �

����� �� !"# � �$%

 !"# 	&'()*+,-. � /
� 01 	��2+34+� 5678( 9�

: � ;5<=�	>?@� 8()

�� !"#�: ; � A

 �B(�C D�)� �� !"# � 9
EF�: � > ; 5G ()H�� 

 � I@JKLMN� 	 OPQR ��
5G (>�?@ S�S T ��U
	%��� �� !"# 5 V!"# ��

� 	A'()��W��QX?@ '@ YG
Z  � G[\]) 	�)^�R
_S�� `G=�8 	%��� �� !"# 5 V!"

)H�� OPQ�!"# a� �� �& # 	 b � 	A'(@ 8 	 �� 
cde f� g8 ��U � h�� G !"# 5 V!"# 	 bi 	%��R

[\]	��: 	^�5 I@H�Rj �$%� � 	k�lm5
8(@ >� n=o
pq () �r(	]� �� 5 Q: � ; %��� �	 �� 5G (>�?@ ��
C �) 	%���  � s	X)2+3 � 
]r H�tu� n	%���c S@
4+ vwR&x y9 z{>| 5 QX) �� C �� !"# �th 	 �)H�Q

}C ~&��4����2�"=�"���2 n�5 8(@H�=� S@�� � f� 8
+� F �	�) � ��%��� �%�� ��8��U � = �	&'() >�5
OP 5G () '@ �4�� � o 	���)�pq ()

}� C��8] 9 9�: ;C
�)��W s5X) H( �H�� � �: OPC ��)	X@���	�� �@��@ �
; � �� !"# � }��� 	 cdOP�+*"�  ¡ ¢ £
%��Ry9 ¤S��g@��pq��) 8 	 ¥¦§	¨�C S'�
�� !"# �GQ�>~ �� & � F
�	�): © ���| CªG)H�Q y9 �
� C � 	«�])¬ � h�S� = � ® �S� ¯8() �� � �
S��~ 5X)�°\() « C �S� �� C!"#	 S@ ��

 !"# �$ : ; ����U±
	%��² �³ C S@ V!"#

�S� j > hQX)H�5´�x (@5 �µ �B( � D| C�?@ B���C¶·	
�
	 �) [ ³ C �@ V!"# �� A �� !"# � V!"# �$ C ¤
�^�C´ �) 5X) BHQ �� !"# � S@�H¸ } �~	 } 5 �
V!"# ��± ¹C�ºS B���C �9���R � 	 5G ( . =»¼�½"

� �

�����	


� �
 � �� 	

�� � ��

�� � ��� �� � �

� 	
�� �� � ��
�  ! "

	 #$%
& �

' ( 	) &
" *+ � � �

, - . / 0 � 	 ( & � 1� �
�� 2 3� /4 %

$5 � � � �
�� 67 � 8 /4 9:�
��;< = >? /4 @ �
	�A B �� � . C D
E F ��� �� � /4 G H I,J�
K L	 M NO�	 %

�A 	P 	 � �� ��
� �� " Q R S

�� M NO�	�A T UV	) WXYZ [ E \
W ]

�	) E
F � ^ =

��� �� 	)_ 4` 4a b � c �
d >? � ef g� *)

hJ� ��� �� 3f
i� j k g� *) &

g� 3 	 � =
	 l km � & � � & hJ� W

n >? 	�A , NO�	�A , o
& 3p B q ir � ,

� � � � �

� �

��	
��  ��
�� �������

�

�17 371

ference test . The significance between the refuse-

refuse-enriched
Control

cake

Energy (kcal)

Serving size (g)

Total CHO (g)

Available CHO* (g)

Protein (g)

Lipid (g)

Dietary fiber (g)

Soluble fiber (g)

Insoluble fiber (g)

* g available carbohydrate was provided in both trials ;

n CHO : carbohydrate. Sensory evaluation was carried out using paired dif-

* Available CHO total CHO - total fiber.

enriched cake and control was analyzed by Student’sRefer to the legend of Table for energy conversion co-

test at the level of . (*) and . (***).e cient and nitrogen-protein conversion coe cient.
(a) : External appearance, (b) : Smell, (c) : Texture, (d) :

Easiness of swallowing, (e) : Overall taste, (f) : Accept-

ability.

a b

Fig.

. g .

g

Table

:

Schenk

Schenk

. c

e

.

d

.

f

.

.

Schenk

Fig.

tofu

tofu

t
p p

p

p

p

p

p

Table Macronutrient composition of the cakes with

a low ( refuse-enriched cake) or a high

(wheat-based cake) glycemic index*

Fig. Sensory attributes of refuse-enriched cake

tofu

tofu
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