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/0 Satsumahikari �&�1��23(Yamakawa et al. 19944567 1981489: 1996)4&;��

<=>?@A�B�CD�EFGHIJKLCMN�1?23�OP�&�1 !
?Q(RS

T���UKVWX���23�Y*OWZ�[-\��]^P_`a?2bc�12bdefg

h
]i��jk=2>?Wlmgh(no 19944po 19894Picha 1985)[)qrstuvwx�

y��23W��cz{|�db}o_~�1�|d���
 +��CD	
c�����
�

�2b$������ ;����������
�2��������2b��W��i�jk

/3./��[

�����

��������	
�

)�����E� 57�cE� 66�cE� 68�23d� 23 Satsumahikari(¡¢£)&��¤

!�¥¦��§¨©ª«¬­®¯§¨��®°± 6²³�´µ¶ 1·0.25²³�¸´®¹_�[º

��23»¼`©½¾(c©½¿ÀÁ 7Âd©½¿ÀÁ 14Âi´Ã�»ÄÅÆ�ÀÁÇU& 15È[

�
����

�������ÉÊËÌÍÎ�ÏÐ` 100ÈÑÒÓÑÔÕÖ»�� 7~8×ØÙ��Ú¤!?k

�Û�«qÛ��Ü�� 100 meshÝÞßÝ[àá�2 0.1g�â 80×ãà 10mlä»å9æ` 80È

Öç 30»è�� 3000r.p.m.éê 15»è�Ãëìíî?�ï�ðñi´����»Ä[

���	
��
�ëìí��Õ 100ml�Ã 1ml��Õ 5 ml�`òÖçÓ� 10ml Anthrone�

íä»óô�õæ 20»èÐ` 100ÈÖçÓ�ö 10»è�÷ø¿�£ùúû¨ü± 630nm��[

��
��
�ï�ðñ� 50ÈÑÔ��â 3ml ýþÖå9ÿ��� 100ÈÖç�ö 30 »è�

÷ø¿�â 2 ml 9.2NWß��õæ 15»è���Õ 10 ml�l 3000 r.p.m.éê 15»è�Ãëìí�

�Õ 100ml[Ã 0.5ml��Õ 5ml�`÷ÖçÓ�â 10ml Anthrone�íä»óô�õæ 20»èÐ`

100ÈÖçÓ�ö 10»è�÷ø¿�£ùúû¨��[

������������(Kumagai & Umemura 1989)

Ã<��í��ëìí 0.05ml�»¼�â (A) 0.5ml 2%z{|�� (B) 0.5ml �ÖW��	Ó�

æ` 37ÈÖç
 10»è��â� ���?�� Resuter(
¥����1�µ��� ())��¬

��AcB��	i´û�(Resuter û�))ú%�û��T���������(�-amylase)�|�T[

������ ���

��ÉÊ� � 100Èý!ý" 20 »è¿÷ø�>?#$b}»Ä% (stevens-lfra texture

analyzer, made in Germany)&���23Wb}'$�|�§�h& Speed(0.5mm/sec4Model(

normal4Probe(diameter 6mm4)*�(stevens l 250E made in Germany)§�h& speed(2.0mm/sec[

� �

!"#$��%&��'()*�

¸+��,�23Ó�<�-.
W����/©½¾(�E� 57�W 64.4%0k�E� 68�

1 Satsumahikari �232�P�3��h»¼& 61.0×d 61.2×��E� 66 �0X& 58.7%4©½

¿ÀÁ 7 Â45&E� 68 �W 61.7%cE� 57 �W 61.3%d Satsumahikari W 60.5%dE� 66 �
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53.4%�¸23W¦9,:�3�P4©½¿ÀÁ 14 Â�E� 57 � 69.1%0kc�;45&

Satsumahikari W 63.0%cE� 66 �W 61.9%���E� 68 � 57.9%%X[ú%¹+ÀÁ��23¦

<�����
�3º<kX�2��
=�>?(Í 1)[lßÑ@#$¿�AB Satsumahikari C�

�D 3+23W����:E�
F��23¦�3
>?/¹+ÀÁ�¦GHIJ�K�L�©½

¾(�MÑ@NÀÁ 7 Âc14 Â¿Ñ@�@�Ó����ÿ� Satsumahikari 0k�¹+ÀÁ�»¼

& 61.1%c59.1%c62.4%4�;�E� 68��¹+ÀÁ�»¼& 33.8%c35.9%c32.8%4E� 57�

¹+ÀÁ�O»¼& 32.9%c28.3%c26.9%�E� 66�@�����0X�¹+ÀÁ�»¼& 27.1%c

21.3%c20.8%(Í 1)[

� 1. ��������	
��
�����������

Table 1. The starch content (% dry wt) between raw and baked roots of sweet potato cultivars on three storage

durationsz

Starch content of raw root after storage for

different days (% dry wt)

Starch content after baking and storage

for different days (% dry wt)Cultivar

0 7 14 0 7 14

Tainung 57 64.4 ay 61.34 b 69.13 a 32.9 b 28.3 c 26.9 c

Tainung 66 58.7 c 53.38 d 61.88 c 27.1 c 21.3 d 20.8 d

Tainung 68 61.0 b 61.69 a 57.94 d 33.8 b 35.9 b 32.8 b

Satsumahikari 61.2 b 60.54 c 63.00 b 61.1 a 59.1 a 62.4 a
z
Storage temperature was 15℃.

y Means followed by the same letter within each column are not significantly different at 5％ level by DMRT.

��������	
��
����

<�z{|���/©½¾(�E� 57 �cE� 66�0k�»¼� 16.9%9 16.7%4�;�E

� 68 �W 14.7%�� Satsumahikari & 14.2%4©½¿ÀÁ 7 Â�E� 66 � 19.1%0k�E� 68 �

W 16.3%cE� 57 �W 15.1%;W��� Satsumahikari W 14.8%0X4©½¿ÀÁ 14 Â�E� 68

�W 23.1%0kc�;&E� 66�W 17.2%��E� 57�1 Satsumahikariÿ& 14.4%��232�

P�34ú%¹+ÀÁ��<�z{|���A Satsumahikari P�0XC��D¹+23¦Q<k

X�R<��
=�>?[lßÑ@#$¿AB Satsumahikari C��D¹23Wz{|���:E

��S[23¦�3
>?/¹+ÀÁ�¦T&IJ��L�©½¾(MÑ@NÀÁ 7 Âc14 Â¿

Ñ@�@�Óz{���ÿ� Satsumahikari 0X�¹+ÀÁ�»¼& 19.7%c15.3%c16.2%4��

E� 66�W��0k�¹+ÀÁ�»¼& 48.6%c56.3%c56.5%4�;&E� 57��¹+ÀÁ�»

¼& 47.7%c47.5%c51.3%��E� 68�%X�¹+ÀÁ�»¼& 45.4%c47.5%c47.5% (Í 2)[

� 2. ��������	
��
�������������

Table 2. The soluble sugar content (% dry wt) between raw and baked roots of sweet potato cultivars on three storage

durationsz

Soluble sugar content of raw root after storage for
different days (% dry wt)

Soluble sugar content after baking and storage
for different days (% dry wt)Cultivar

0 7 14 0 7 14

Tainung 57 16.9 ay 15.13 c 14.41 c 47.7 b 47.5 b 51.3 b

Tainung 66 16.7 a 19.11 a 17.21 b 48.6 a 56.3 a 56.5 a

Tainung 68 14.7 c 16.30 b 23.06 a 45.4 c 47.5 b 47.5 c

Satsumahikari 14.2 d 14.80 d 14.41 c 19.7 d 15.3 c 16.2 d
z
Storage temperature was 15℃.

y
Means followed by the same letter within each column are not significantly different at 5％ level by DMRT.
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�����������	
����������������� !" 66#$!" 57#$

!" 68#% A& B'�(�))*+�(, 1) -��������./0�(1)2�� 34��

Satsumahikari����56)*(, 1)78��������29:;��<* !" 57#=!" 66

#��>?@AB$?@CDE 7F=?@CDE 14F%��������./0�(1)2�� <

!" 68#�?@AB=?@CDE 7F%��������./G(H) >?@CDE 14F���

�����I�(1)��(. 3)734�� Satsumahikari %����������JK5LM?@A

B$?@CDE 7F=?@CDE 14F0G(H)2./ ��%��������N:7

� 1. ��������	
��
����������������(��� !"#$% 66&'$% 57&'$

% 68&'()�� Satsumahikari)*

Fig.1. The rapid test method for +-amylase activity in fresh root of sweet potato cultivars (from left to right: Tainung 66,

Tainung 57, Tainung 68, Satsumahikari (CK)).

� 3. ,-./01����������(+-amylase)	
��
�2345

Table 3. The+-amylase activity in raw roots of sweet potato cultivars on three storage durationsz

Storage days

0 7 14

Resuter

color index
x

Resuter

color index

Resuter

color index
Cultivar +-amylase

activity
y

A B
x

+-amylase

Activity
A B

x

+-amylase

activity
A B

x

Tainung 57 6 0.4 0.03 6 0.6 0.05 6 0.6 0.05

6 0.6 0.05 6 0.6 0.05 6 0.6 0.08

Tainung 66 6 0.4 0.05 6 0.6 0.08 6 0.6 0.05

6 0.4 0.05 6 0.6 0.08 6 0.6 0.08

Tainung 68 7 0.2 0.08 7 0.6 0.4 6 0.6 0.05

7 0.6 0.4 7 0.2 0.08 6 0.6 0.05

Satsumahikari 7 0.6 0.4 7 0.2 0.2 7 0.2 0.2

7 0.2 0.2 7 0.2 0.2 7 0.2 0.2
z
Storage temperature was 15℃.

y
＋: With β-amylase activity；－: Without β-amylase activity.

x
Resuter color index: A:The color index of ‘0.05 ml raw root juice + 0.5 ml 2% soluble starch + Resuter’. B:The color index

of ‘0.05 ml raw root juice + 0.5 ml H2O + Resuter’.
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� 2. ��������	
��
�������������

Fig.2. The probe pressure curve on different cultivars of sweet potato measured by the texture analyzer. A: The point of probe

attack the root; B: The point of probe attack the periderm tissue of root; C: The point of the root center; D: Viscosity; E:

The probe leaves from the root; F: Radius of root.
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Satsumahikari*+� 68,-+� 57,��./012��34�
56789!:;<=>?"#

<=@ABCDEFG Satsumahikari*+� 68 ,*+� 57 ,��HI+� 66 ,��./012�

�34�
5JK:;<=>?HL�MN	O��P��QRSTUP$%VTWXYZ���

["#\]�^_`EFGa\�! Satsumahikari"\�!+� 68,"b\�!+� 57,"I+�

66,.YZcd6]���V
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� �

��
��������������������� !"�#$%��&'()*�+,

(- 1987)./0��1��2345
�67���89�:;�<�=>?@ABCDE�FG�

����H$IJK�L2.Balls et al.(1948) MN*OP�������QRST��UV��*

WIJK��@X��YZ�[���89�\]^F.Picha(1985)��_��)`a�I*=>?

;��Lb� cd�ef�(�JK�gh�DEFij;�Cb� cd�kl�^F�JK�

mno�pqgLJK��qI�=>?r������satfuv (Takahata et al. 1992�1994).

Walter et al.(1975)wxyP��z{|(}�_�~��hDE��j� 42%� 95%�H��L�W

�p� 70%���JK�������(dextrins).6���e 4���{|DEFi�j�� )`

a���$�m��4���{|�q��������t�{|��������&mn����

�������{|�Q� ¡���¢£�¤hDEj�45 Satsumahikari <��� 3 {|��

���¥Sm¦§�¨�������@fLtz©ª?«¬ 66 ­C«¬ 57 ­C«¬ 68 ­�®¯

 °±²�eT³���{|hDEFij´eXq�µ¶¦�����·l�¸�¹�{|�º&

mn����«¬ 66­��»o�������*¼½ 53.8%C60.1%C66.3%g�¾�«¬ 57­�

*¼? 48.9%C53.7%C61.0%�¨¿{|Àn��ÁÂÃÄ���·l�ÀnÅtg«¬ 68 ­��

·l�¸ef�ÆX 41.3%� 44.6%gÇÈ{| Satsumahikariq�hDEj�����·l�¸��

�����k& 0.1%C2.36%C0.9%�Q�mn$�.�X)`a���ÉÊ��q�µ¶¦X��

��� Satsumahikari ���ª?»f��� 3 �{|���&mn����ËÌX�����{|

����QÍ&Î��¢£g¤hDEj45 Satsumahikari <����{|�)`a���¥Sm

�Ï�¨{|����¢£�������´Ð ¡�ª?«¬ 66 ­»t�«¬ 57 ­�¾�«¬

68­»fgÐ¯ °±²DE�j�{|)`a��^F�ºm��«¬ 66­E�~)`a�^F

�»��������*¼½ 31.91%C37.18%C39.25%g�¾�«¬ 57­�*¼? 30.78%C32.34%C

36.87%g«¬ 68 ­ef�������*¼? 30.69%C31.23%C24.41%gÇÈ{| Satsumahikari

hDEj�)`a���%q�¿Ñ�Q�mn^F�������k& 5.51%C0.49%C1.81%.®

V�ÒDE�j��:)`a���$�ÇÈ������sa���Ób�¹)ÔÕm���{|

DEFi��j�����·l%��H�I)`a�����¸tfQÖ@q�67�����

 )`a����×Ø��L?q�~������satf���uvDE�������W�¯

Luv��%ÙÚ!".

6��ºÛ°/0q�h���j�DE�j��%)`a����$�%q�������s

aÜÝ.�{|�������q������QÍ&Î��$�¢£��DEj«¬ 57 ­ «¬

66­Àn�����^ÄLÞß¦§���§àeo�áâ�ãäÐÁ%�� 7Á���«¬ 68­

 Satsumahikari ¹�����$��àå(o¨Í&Î��¢£.�Xq��{|�������

)`a���$�¢£�Satsumahikari æçÍ&$��«¬ 57 ­ 66 ­�&$��àå(ok�

2.5è�~�é«¬ 68­Àn�����^ÄL�Ï����� 7Á� 14Á��^Fê 7è�ëìS

m�$�gE��)`a�X«¬ 66 ­ 57 ­Ànq���ÁÂ�^ÄLÅÏ���«¬ 66 ­�

�� 7Áí&¯ °ÅÏL«¬ 57­��� 14ÁîÅt�«¬ 68­¹ëï��µ¶�L Satsumahikari

¹�� 7 Áef�®ÇÈ���������Ób�«¬ 57 ­C66 ­ 68 ­�ð�������

�sa��(}�?«¬ 57­ 66­�ãäÐÁíñì�L«¬ 68­>�ãäjò� 14Áîñì�

m�óçð&������sa�{|��samìjôõVq���&öXDE�����H÷�



�ø¬ùúû ü 53ý ü 1�24 2004

�T«¬ 68 ­®�ãä 14 Ájôõ��¹�DEj��H÷¸þ)Åt��X«¬ 68 ­�q��

����)`a�oàÅt�9�&ÿ¯ °�/0.

��ÑÇ����rarÚ�ÜÝ�uv�o�L!"?�>���� gzÙÚ)V��!"

*� 2��	a (dry mouth feel) ��!�
a (moist mouth feel)��!(- 1987).�!ÙÚ���

{|�AB�����
��� �I�����eSm��öZ��!"*��¯�!"��Îa

���/��>�Feo���îU !
�����T�/���"£#��ëìSm$P%&�

¨��'et.Sisturnk et al.(1954)(�9)�����(}�?*I��Fij�I�C�!"�

��=��+,(1987)úû¹yPÐ���-.�/0&o�1��W�����-.
�ô�µ¨

�*���2äLë�!�Ü��Ð���~������o��Wpq3×��L`WX���[

4���pq5�6-.¨78a^o¹ë�!.9,(1991)úû��:Z{!Îa%��a!�+

,yP��ABj�!"%;Ùa:89�&mn�<´+�:����¹Imn=´+.Walter et

al.(1975)�úûyP����!�å%Ej>?�����IÜ�.6��m�q��������

uvADE,Fi��!"�®q��������sa@t�ADE,Fij����@fL)`

a���@t�A¡Bå¦§(viscosity)¦§�L!"@¢X�!���{|«¬ 66 ­%«¬ 57 ­

�q�������satX«¬ 68 ­��T´Ç�Fij��1¨e�!�LÇÈ{|

Satsumahikari������sa�f�Fij(ð1�¨!"���!.öZ��!"*��)Sm

��P������A��!�åSmz©���!�ÇÈ{| Satsumahikari��!�«¬ 68 ­�

C�!�«¬ 57­�L«¬ 66­�ÙÚ�¹ë�!.

D����öZ ��ÑÇp{��EFÁ¢�G��Hn(}��{|�FiÎa�5WIJ

;Ð�{|KILM�p{�V)oàÅtp{öZ�hNO'�6��Ób�«¬ 66C57 ­��

ªPX������sat�Fij��H�I)`a���ºet�{|��TÙÚ�1�t�F

iÝZ�e;LQE�þAB��(;LYf���p{�«¬ 68 ­ãäj�� â��Ý)^F

�:Z1�.@X������sat�{|�¯�Fi��)^FAE��1å����Ruvp

{�K�ST���TIJ������sa�f�{|U Satsumahikari)&#VWb(Yamakawa et

al. 1994gXYZX, 1986).

[X:Z{!\]þ ;LFiZ{|?D���^|�=>D_�UUöZì`�	
���

�a�a:Éb�cE��:Z{!Îa%
���>���a!��+,�[U�ed�d�:e

Ì����a!Y���:Z{!Îaf�Éb�zg��h4f�:Ji�jkWb(9, 1991).

¤��*���Fi��j�1å%!"�#$�b@�q�µ¶¦����� )`a����

lm�¨�E�µ¶¦��no��p*�b�)�q���I*��rÁs�Ãt^|�Wg6�

�m���q��������sa�)ÝZXFi�������WCE�1å�� !"�l

m.H@ÇJ^{u�q�vw	
x���������sa¯�yJ�z>�{¯ °|���

!"*������Îa�V)}]&W�Åt��^|W¸ Y�Fi{!f��zg.

����

9]C~��C���.1991.��:Z{!Îa%��a!��+,.�ø¬p�w 156:83-94.

9]C~��C+��C���.1992.����Ç����a! :Z!�uv.�ø¬p�w

160:30-42.
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Application of the �-amylase Activity Rapid Test

Method on Processing Character of Sweet Potato
1

Hsin-chen Lee
2,4

and Yi-shin Chen
3

Summary

Lee, H. C. and Y. S. Chen. 2004. Application of the 
-amylase activity rapid test method on processing

character of sweet potato. J. Agric. Res. China 53:18-26.

The objectives of this research are to study
-amylase activity in raw root status, and changes of

starch and soluble sugar content and texture after processing in sweet potato ( Ipomoea batatas (L.) Lam.).

Tainung 66 and Tainung 57 showed (+)
-amylase activity immediately after harvesting. Tainung 68 did

not show (+) activity until stored two weeks. Satsumahikari did not show (+) activity through the

experiment period. After baking, the starch content decreased in Tainung 66, Tainung 57 and Tainung 68,

and the ratio of decreasing were larger in Tainung 66 and Tainung 57. The soluble sugar content was higher

in Tainung 66 and Tainung 57 than in Tainung 68. The texture of steamed sweet potato could be measure by

the texture analyzer by judging the probe pressure curve. The probe pressure curve jutted trend from high to

low were Satsumahikari, Tainung 68,Tainung 57, and Tainung 66, in that order. The probe pressure curve

jutted more; the texture was more dry mouth feel. The results indicated that after baking the soluble sugar

content influenced by 
-amylase activity in raw root status. The 
-amylase activity influenced the

texture character of the steamed sweet potato, also. It’s necessary to use the
-amylase activity rapid test

method to detect
-amylases activity in raw status to select the appropriate variety to improve the product

quality of processing in sweet potato.
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