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Fig. 1 SDS-PAGE of α-amylase and glucoamylase. 

 

 

Fig. 2 SDS-PAGE of product 2 treated with deglycosylation. 

Ƭƫproduct 2 without deglycosylationƯƪƫproduct 2 treated with deglycosylation. 

�
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Sample Mass of major
No Organism protein (kDa) Ranking Organism Entry name EC No Protein Mass Coverage Ranking Coverage
1 Aspergillus foetidus 104, 49 1 A. oryzae AMYA1_ASPOR EC=3.2.1.1 Alpha-amylase A type-1/2 54810 57% 1 45%

2 A. shirousami AMYG_ASPSH EC=3.2.1.3 Glucoamylase 68131 42% 3 15%
3 A. kawachii AMYG_ASPKA EC=3.2.1.3 Glucoamylase I 68272 36% 3 15%
4 A. niger PEPA_ASPNG EC=3.4.23.18 Aspergillopepsin-1 41230 23% 2 23%
4 A. phoenicis PEPA_ASPPH EC=3.4.23.18 Aspergillopepsin-1 41298 23% 2 23%
5 A. awamori PEPA_ASPAW EC=3.4.23.18 Aspergillopepsin-1 41177 23% 4 23%
5 A. niger PEPA_ASPNC EC=3.4.23.18 Aspergillopepsin-1 41276 23% 4 23%

2 Aspergillus niger 68 1 A. niger AMYA_ASPNG EC=3.2.1.1 Acid alpha-amylase 52935 25% 1 13%
3 Aspergillus oryzae 49 1 A. oryzae AMYA1_ASPOR EC=3.2.1.1 Alpha-amylase A type-1/2 54810 66% 1 59%
4 Aspergillus oryzae 49 1 A. oryzae AMYA1_ASPOR EC=3.2.1.1 Alpha-amylase A type-1/2 54810 55% 1 59%
5 Aspergillus oryzae 49 1 A. oryzae AMYA1_ASPOR EC=3.2.1.1 Alpha-amylase A type-1/2 54810 67% 1 59%

2 A. flavus PEPA_ASPFN EC=3.4.23.18 Aspergillopepsin-1 42313 20% 2 9%
2 A. oryzae PEPA_ASPOR EC=3.4.23.18 Aspergillopepsin-1 42313 20% 2 9%

6 Aspergillus niger 94, 71, 49 1 A. awamori AMYG_ASPAW EC=3.2.1.3 Glucoamylase 68309 47% 2 31%
and A. oryzae 1 A. niger AMYG_ASPNG EC=3.2.1.3 Glucoamylase 68309 47% 2 31%

2 A. oryzae AMYA1_ASPOR  EC=3.2.1.1 Alpha-amylase A type-1/2 54810 55% 1 59%
7 Bacillus amyloliquefaciens 51, 25 1 B. amyloliquefaciens AMY_BACAM EC=3.2.1.1 Alpha-amylase 58403 9% 1 67%
8 Bacillus licheniformis 49 1 B. licheniformis AMY_BACLI EC=3.2.1.1 Alpha-amylase 58549 34% 1 31%
9 Bacillus subtilis 51 1 B. amyloliquefaciens AMY_BACAM EC=3.2.1.1 Alpha-amylase 58403 12% 1 71%
10 Bacillus subtilis 51 1 B. amyloliquefaciens AMY_BACAM EC=3.2.1.1 Alpha-amylase 58403 48% 1 67%

Table 1 Results of Mascot search for α-amylase

Provided information Results of Mascot search
Trypsine rLys-C

Sample Mass of major
No Organism protein (kDa) Ranking Organism Entry name EC No Protein Mass Coverage Ranking Coverage
11 Aspergillus niger 111, 69 1 A. awamori AMYG_ASPAW EC=3.2.1.3 Glucoamylase 68309 50% 1 31%

1 A. niger AMYG_ASPNG EC=3.2.1.3 Glucoamylase 68309 50% 1 31%
12 Aspergillus niger 69 1 A. awamori AMYG_ASPAW EC=3.2.1.3 Glucoamylase 68309 44% 1 28%

1 A. niger AMYG_ASPNG EC=3.2.1.3 Glucoamylase 68309 44% 1 28%
13 Rhizopus oryzae 72, 66, 52, 43 1 R. oryzae AMYG_RHIOR EC=3.2.1.3 Glucoamylase 1 65162 29% 1 7%
14 Rhizopus oryzae 72, 66, 52, 43 1 R. oryzae AMYG_RHIOR EC=3.2.1.3 Glucoamylase 1 65162 31% 1 10%
15 Rhizopus sp. 72, 66, 52, 43 1 R. oryzae AMYG_RHIOR EC=3.2.1.3 Glucoamylase 1 65162 37% 1 17%
16 Rhizopus sp. 72, 66, 52, 43 1 R. oryzae AMYG_RHIOR EC=3.2.1.3 Glucoamylase 1 65162 36% 1 14%
17 Rhizopus sp. 72, 66, 52, 43 1 R. oryzae AMYG_RHIOR EC=3.2.1.3 Glucoamylase 1 65162 37% 1 14%
18 Rhizopus sp. 72, 66, 52, 43 1 R. oryzae AMYG_RHIOR EC=3.2.1.3 Glucoamylase 1 65162 37% 1 17%

Provided information Results of Mascot search
Trypsine rLys-C

Table 2 Results of Mascot search for glucoamylase
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Britton var. crispa (Benth.) W.Deane*��ð
Ð-Ŷ6&(�#ȏ6#ȎĮïŞ¸ũ�W]

Ě±ũ�*.ǶǡĐ-'�(:ǎŃ1Čƽ

*�@?ȏ 
23) Wh��ȐàÅŋũ-/�ƤňȋCinnamomum 

zeylanicum BLUMEȎCinnamomum loureirii 
NEESȌ�*Ǆǚ�@(�?1ȎibRGȋŏ
ŢÖÐȌ.ðÐ/ Cinnamomum sieboldii 
Meisn.)�?ȏ�ĬȎCinnamomum zeylanicum 
Blume/ Cinnamomum verum J.Presl.Wli
})�>ȎŏŢÖÐ/[G��ibRG)

�?ȏCinnamomum loureirii Nees/ Tropicos
-( Illegitimate ,ðÐ*�(Ǆǚ1�?1Ȏ
!.�Ǌ9=@(�?ðÐ-'�(/�ĳ

$&#ȏ 
24) W��bfȐW��bfȋŏŢÖÐȌ.ðÐ
/ Allium cepa L. var. aggregatum G.Don)�
>ȎàÅƉ-Ǆǚ. Allium ascalonicum L. /
Wli})�?ȏ 

25) X�io�v��ȐàÅƉ-/�[G�Hk
ZȋJuniperus communis L.Ȍ�*�?1Ȏ[G
�HkZȋŏŢÖÐȌ.ðÐ/ Juniperus 
communis L. var. communis)�?ȏTropicos
-/ȎJuniperus communis L. var. communis*
/µ- Juniperus communis L.*��ðÐ:
Ǆǚ�@(�?ȋ��-Wli}*��Ǆ

ǚ/,�Ȍ1Ȏ�.:..ÖÐ/�ĳ)�?ȏ  
26) Y_�EiYȐ`GHGN�H/µÐ)�
>ȎŏŢÖÐ/fHWN|)�?ȏ,�Ȏļ

àÅƉ/{ctVƇ-ü�?ȏ  
27) YwE|�fȐ|g�mbLȋŏŢÖÐȌ.
ðÐ/ Mentha spicata L.)�>ȎMentha 
spicata L. var. viridis L./Wli})�?ȏ 

28) [G�H�VqȐ[G�H�VqȋŏŢÖÐȌ
. ð Ð / Armoracia rusticana P.Gaertn., 
B.Mey. et Scherb.)�>ȎàÅƉ-Ǆǚ.
�Armoracia ruticana GAERTN.�.ƉúÐ/
ǌǄ*ďB@?ȏ6#ȎàÅƉ-¡Ǆ�@(

�? Cochlearia armoracia L./ Armoracia 
rusticana P.Gaertn., B.Mey. et Scherb..Wli
})�?ȏ6#ȎĮïŞ¸ũ�[G�H�V

qĚ±ũ�*.ǶǡĐ-'�(:ǎŃ1Č

ƽ*�@?ȏ 
29) [���ȐàÅƉ*�(Ǆǚ.�Apium 

graveolens L.�/āơ.[��CĞ�(�?ȏ
[��ȋŏŢÖÐȌ.ðÐ/ȎApium 
graveolens L. var. dulce (Mill.) Pers.)�?ȏ 

30) _G}Ȑ_aX�TH]HȋŏŢÖÐȌ.ð
Ð/ Thymus vulgaris L..7)�?ȏàÅƉ
*�(Ǆǚ.!.�.ðÐ/ȎTropicos-(
ƄǊ�@#1Ȏ!@=.ðÐ/��-Wl

i}*��Ǆǚ/,�µƉ)�?ÊƥĐ1

�?ȏ 
31) _�U�ȐàÅƉ-Ǆǚ.�Artemisia 
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draucunculoides PURSH�*��ðÐ/ƄǊ
)�,�&#ȏ 

32) a�GtȐa�Gt*��ÖÐ/ƄǊ)�
,�&#ȏ6#ȎàÅƉ-Ǆ�@(�?

Allium schoenoprasum L..7CðÐ-:'Ɖ
/ƄǊ)� ȎƉCŪò�?#9-/æƉ

.Ǆǚ:Čƽ)�&#ȏ 
33) a��q�Ȑa��q�/µÐ)�>Ȏ ŏ
ŢÖÐ/lm�X�P)�?ȏYList)/l
m�X�P.ðÐ/ Anthriscus scandicina 
(F.Weber) Mansf.*�@(�?1ȎTropicos)
/�.ðÐ/ Anthriscus caucalis M. Bieb. 
(Accepted name) .Wli}*�(Ǆǚ�@
(�?ȏ,�ȎYG�fa��q�*��Ö

Ð/ƄǊ)�,�&#ȏ 
34) fHM�WȐàÅƉ-/�fHM�W
ȋCapsicum frutescens L.Ȏ6#/ C. annuum 
L.Ȍ�*Ǆǚ1�?1ȎYList-<?*fHM
�WȋŏŢÖÐȌ.ðÐ/ Capsicum annuum 
L..7)�>ȎCapsicum frutescens L.-/µ
.ŏŢÖÐ)�?N`afHM�W1÷č

�?*�@(�?ȏ���ȎTropicos-��
(/Ȏ�ðÐ/Wli}*�(Ǆǚ�@(

�?ȏ6#ȎĮïŞ¸ũ�fHM�Wƪƕ�Ȏ

�fHM�WŖĐĚ±ũ�*.ǶǡĐ-'

�(:ǎŃ1Čƽ*�@?ȏ 
35) hc~QȐàÅƉ*�(ğ�=@(�#

Myristica fragrans Houtt..ŏŢÖÐ/iPZ
P)�>Ȏhc~Q*��ÖÐ/ƄǊ)�

,�&#ȏ 
36) iXI�ȐàÅƉ*�(Ǆǚ�@(�?Ö
ÐȎðÐȎµÐ�4(-��(ēâCĈ=@

,�&#ȏ���ȎTropicos-(Nigella sativa 
L. *��Ɖ/Ǆǚ�@(�>ȎàÅƉ-Ǆ
ǚ.�Nigera sativa L.�/ǌǄ*Ƣ�=@#ȏ 

37) i�X�ȐYList-<?*ȎàÅƉ-Ǆǚ.
Daucus carota L./āơ.i�X�)�>Ȏ
i�X�ȋŏŢÖÐȌ.ðÐ/ Daucus carota 
L. subsp. sativus (Hoffm.) Arcang.)�&#ȏ�
ĬȎTropicos )/ Daucus carota L. subsp. 
sativus (Hoffm.) Arcang./ Daucus sativus 
Roehl. (Accepted name) .Wli}*�(Ǆ
ǚ�@(�#ȏ6#ȎĮïŞ¸ũ�i�X�

L�d��*.ǶǡĐ-'�(:ǎŃ1Č

ƽ*�@?ȏ 
38) i�iPȐYList-([G�Hi�iPȋŏ
ŢÖÐȌ.ðÐ*�(ğ1&(�# Allium 
sativum L. var. sativumHibiscus mutabilis L. 
'Versicolor ' /ȎTropicos)/ƄǊ)�,�&
#ȏ 

39) nX�ȐOcimum basilicum L..ŏŢÖÐ/~
yHN)�>ȎYG�fnX�*��ðÐ

/ƄǊ)�,�&#ȏ 
40) o[�ȐàÅƉ-/�[�Ƈ.o[�
ȋPetroselium sativum HOFFMȎ 6 # /
Petroselium crispum NYM.Ȍ�*�?1Ȏ�.
üÐ/ Petroselinum .ǌǄ*ďB@?ȏ
Tropicos -��(ȎPetroselinum sativum 
Hoffm. / Invalid,ðÐ*�@(�?ȏ 

41) mbLȐmbLȋŏŢÖÐȌ.ðÐ/ Mentha 
canadensis L.)�>ȎMentha arvensis L. var. 
piperascens (Malinv. Ex Holmes) H.Hara/W
li})�?ȏ 

42) ni�ȐYList)/Ȏni�ȋŏŢÖÐȌ.
ðÐ/ Vanilla mexicana Mill.)�>ȎVanilla 
planifolia Andrews /Wli}*�@(�?
1ȎTropicos )/�ðÐ/*:- Accepted 
name)�>Ȏ��-Wli}.Ƕ¥-�?
*.Ǆǚ/,�&#ȏ6#ȎàÅƉ.1*'

*�(Ǆǚ�@(�?�Vanilla tahitiense 
MOORE�*��ðÐ/ƄǊ)�,�&#ȏ 

43) ou�LȐou�L*��ÖÐ/ƄǊ)�
,�&#ȏCapsicum annuum L..ŏŢÖÐ/
fHM�W)�?ȏ6#ȎȆǛĩĚ±ũ�f

HM�W�ȎĮïŞ¸ũ�fHM�Wƪƕ�

*.ǶǡĐ-'�(:ǎŃ1Čƽ*�@?ȏ 
44) p]buȐp]bu/µÐ)�>ȎŏŢÖÐ
/�hOmbL)�?ȏ 

45) sIkQ��PȐsIjQ��P/µÐ)
�>ȎŏŢÖÐ/T�mȎðÐ/ Trigonella 
foenum-graecum L. )�?ȏ�sIkQ��P
ȋTrigenella foenum-graecum L.Ȍ�/ǌǄ*ď
B@?ȏ 

46) wo�|�fȐ[G�HmbL/µÐ)�
>ȎŏŢÖÐ/TW�HmbL)�?ȏðÐ

/ Mentha 	 piperita L.)�>ȎàÅƉ*�
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(Ǆǚ�@(�?�Mentha piperita L.�/
Tropicos -��( Illegitimate ,ðÐ*�@
(�?ȏ 

47) x�Y|�fȐ�{Q�{mbL*��Ö
Ð/ƄǊ)�,�&#ȏMonarda punctata L.
È2 Monarda fistulosa L..ŏŢÖÐ/Ȏ!@
"@RW�H�Q�{mbLÈ2�Q�{

mbL)�?ȏ�@=/àÅƉ�{Q�{

mbL.ðÐ*�(¡Ǆ�@(�?1Ȏ�

�-Wli})�?*��Ǆǚ/,�&#ȏ 
48) {X��}Ȑ{��h*��ÖÐ/ƄǊ)
�,�&#ȏOriganum majorana L..ŏŢÖ
Ð/{X��})�?ȏ 

49) ��e�ȐàÅƉ-/�y`GX�ȋTilia 
cordata MILL. 6#/ Tilia vulgaris L. var. 
miqueliana MAXIM.Ȍ�*Ǆǚ�@(�?1Ȏ
Tilia cordata Mill. .ŏŢÖÐ/s�y`G
X�)�>Ȏy`GX�ȋŏŢÖÐȌ.ðÐ

/ȎTilia miqueliana Maxim.)�?ȏ�ĬȎ
�Tilia vulgaris L. var. miqueliana MAXIM.�
*��ðÐ/ƄǊ)�,�&#ȏ 

50) ���Q�YȐTropicos-��(ȎàÅƉ�
��Q�Y.ðÐ.1*'*�(ğ�=@

(�? Cymbopogon flexuosus (Nees ex Steud.) 
Will. Watson (Legitimate, àÅƉ-Ǆǚ�@
(�?ÕÐƣ Stapf.ðÐ/ Illegitimate) /Ȏ
:�1*'.ðÐ)�? Cymbopogon 
citratus (DC.) Stapf *Wli}.Ƕ¥-�?
*��Ǆǚ/,�&#ȏ 

51) ���n�}Ȑ~�bV/µÐ)�>ȎŏŢ
ÖÐ/THYGmbL)�?ȏ 

52) ��ZȐRosa damascena Mill. (Tropicos)/
Illegitimate,ðÐ*�@ȎAccepted name /
Rosa 	 damascena Mill.) .ŏŢÖÐ/`{
YPn�ȎRosa gallica L..ŏŢÖÐ/M�
Ln�ȎRosa 	 centifolia .ŏŢÖÐ/[G
�Hn�)�?ȏ,�Ȏ̀ {YP��ZȎN

�vX��ZȎ��ZM�L*��ÖÐ/

ƄǊ)�,�&#ȏ 
53) ��Z{��Ȑ��Z{��/µÐ)�>Ȏ
ŏŢÖÐ/{�k��H)�?ȏ6#ȎàÅ

Ɖ-Ǆǚ.�Rosmrinus officinalis L.�/Ȏ
Rosmarinus officinalis L..ǌǄ*ďB@?ȏ

6#ȎĮïŞ¸ũ���Z{��Ě±ũ�*

.ǶǡĐ-'�(:ǎŃ1Čƽ*�@?ȏ 
54) �VqȐ�VqȋŏŢÖÐȌ.ðÐ/ Eutrema 

japonicum (Miq.) Koidz.)�>ȎàÅƉǄǚ
. Wasabia japonica (Miq.) Matsum./Wli
})�?ȏ 

 
C-2. Ŝçƿņ.ǎŃ 
�ȆǛĩĚ±ũ�-Ò6@?ŋũŵŀ. 74Ɖ

-'�(ȎFCCÈ2 CFR Title21 -(×ż.ĺ
ŤCǎŃ�#ȏ×ż/ȎĮïŞ¸ũÐƏ-Ǆǚ

.ðÐ.5�Ȏ�Ù.ǎŃ)<>�ƩŻ*ďB

@?:.*�(ĳ=�-,&#ðÐ):ŌƖ

Cƶ&#ȏFCCCǎŃ�#ƚłCƸ 2-ȎCFR 
Title21.ƚłCƸ 3-!@"@ƅ�ȏ 

FCC)/Ȏ�ȆǛĩĚ±ũ�74àÅ.�% 39
àÅ1ÌĿ (Monograph) *�(Éǚ�@(�#ȏ
�@*/µ-ȎÌĿ�Spice Oleoresin�.ǿ-Ǆ
ǚ�@(�?àÅ:�>ȎMonograph1,�à
Å):�.ǿ-Ǆǚ�@(�?:.1ïÜ�

#ȏ6#ȎC-1 )ðÐ.ǌǄ)/,��*ďB
@#:..�%ȎFCC*Ï�Ǆǚ1,�@(�
?:.1�&#ȏ£�0ȎVy��/ FCC)/
�Savory Oil (Summer Variety)�-ǇĄ�?1Ȏ
�.àÅƉ/ĮïŞ¸ũÐƏ): FCC ):
Satureia hortensis L.*Ǆǚ�@(�?ȏ�.ðÐ
.üÐ/ȎC-1 20) ):Ǟ4#<�- YListÈ2
Tropicos-/Éǚ�@(�,�ȏ 

CFR Title21 )/Ȏ�ȆǛĩĚ±ũ�74àÅ.
�%×ż1�&#:..5*D+1Ȏ�Ʃ-ñ

­*7,�@?ũǕ*�( Substances Generally 
Recognized as Safe (GRASũǕ) -Ǆǚ�@(�
#ȏGRASũǕ/ CFR Title21 part 182 -Éǚ�
@(�?ȏè�1�ȆǛĩÈ2!.�.êťǎ

Ôĩ�ſȆĩ*�(Ǌ9=@(�?�:..�

Yf)�? part 182.10*Ȏ�ƓŗȎÒŗőƦ (Ť
ţí)ȎƱŶCÒ8êťĚ±ũ�)�? part 
182.20 .�Ĭ-Ǆǚ�@(�#1Ȏ+%=�1
*'. part.7-Ǆǚ�@(�?:.:ïÜ�
# (Ƹ 2)ȏ�ĬȎL�^H;i�iP,+/
�GRAS ƄǊşŽĢȄ×ũǕ�)�? part 184
-Ǆǚ�@(�#ȏ�@=/:*:* part 182
-Ǆǚ�@(�#:.)�?1ȎFDA 1 1962
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Ā�Ǹ-ƶ&#GRASũǕ-÷�?°Ōǃ.ƚ
ł-<>Ȏīƿ-ƈ¼�@#×ż)�? 1)ȏ 
 
D. ƚǏ 
� ĮïŞ¸ũÐƏÉǚ×ż.�')�?�ȆǛ

ĩĚ±ũ�-'�(Ȏƿņŉ ė-Ñ�#ēâ

ÉǽCƶ&#ȏļ×ż-Òĺ�@(�? 74 Ɖ
.àÅ-'�(Ȏƅ�@#ÖÐÈ2ðÐ.ìĄ

ĐC YListÈ2 TropicosC:*-Ōǃ�#*�
AȎè�.àÅ-'�(ȎàÅƺřļǕ-Ǆǚ

�@(�?ðÐ1Wli})�?�*1ƄǊ

�@Ȏ6#ȎǌǄ*ģŠ�@?:.:ĥƾ�@

#ȏ�.�%ȎǌǄ*ďB@?:.-'�(/Ȏ

FCC):ÏŎ.Ǆǚ1ƾ=@##9Ȏƿņŉ 
ė.ǻ-/ǈƗ,Ōǃ1Čƽ*ďB@?ȏ6#Ȏ

�ȆǛĩĚ±ũ�74àÅƉ.è�1Ŝçƿņ-
:Ǆǚ�@(�#1Ȏ�Vq,+įļ.ƿņ-

.7Ò6@(�?:..ïÜ1´ĳ�#ȏ�Ȇ

ǛĩĚ±ũ�.ƿņŉ ėĵ-/ȎļƃƊ)â

Ó�?ēâC:*-ȎàÅűũ.ðÐƎ-'�

(°ŌǃCƶ�Čƽ1�?ȏ 
 

E. ÆƢĨŬ 
1) ńă�Ɔ�ƮƜÍƃƊĘȎ	ǐçÚ-��?
Ȅ×Ş¸ũ.ƿ¶Ǝ-Ƕ�?ǎŃâÓĸ
Ȏ

2014Ȏp. 7. 
 
F. ƃƊŹƸ 
1. ǏĨŹƸ 
ǇĄŤ� 
2. ð�ŹƸ 
ǇĄŤ� 
 
G. ƀŻǒŲŐ.±Ȃ�źǰūŘ 
ǇĄŤ� 
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	041_厚生労働科学研究報告書H29-ベニコウジ色素-180508
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