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A.  

2 18 α- 10

8

 
 
B.  
B-1.  

α-  
2 18

α- 6 10
3 8

Table  
 
B-2.  

Cat No. 17353-25
Cat 

No. 35434-05
Cat No. I2512-

25G Cat No. 
A6141-500G Sigma-Aldrich

-N,N,N',N'-
Cat No. 343-01861 HPLC
ACN Cat No. 015-08633

Cat No. 208-02746

Mascot search
2 18

Mascot search 18 17

55



Cat No. 063-05895
DTT Cat 

No. 20291 Thermo Scientific
Trypsin Cat No. V5280

rLys-C Cat No. V1671 Promega

Deglycosylation MIX II Cat No. P6044 NEW 
ENGLAND BioLabs  
 
B-3.  

1 g/L
TEG 0.5 M Tris-HCl 5 mM EDTA 7M 

pH 8.0 100 
µL 0.5 M DTT 1 µL 37 90

1M 1.2 µL
37 30

400 µL
PD Mini Trap G-25 Cat 

No. 28918007 GE Healthcare 502.2 
µL 1 mL

50 mM 40 µL
0.5 mL 20µL

1µg/µL Trypsin 0.5µL
0.2µg/µL rLys-C 1µL 37 16

1%TFA 2%ACN 20 
µL 60 µL

LC/MS/MS  
 
B-4.  

/
LC/TOF-MS Waters ACQUITY UPLC H-

CLASS/Xevo G2 QTof 
LC ACQUITY UPLC Peptide 
BEH300 C18 (2.1 mm × 100 mm 1.7 µm 300Å)

0.2 mL/min 40
0.1% /0.1% ACN = 99 1 0 min
	65 35 60 min 	50 50 70 min 	10 90

70 75 min 	99 1 75 90 min
2 µL  
MS/MS ESI+

3.0kV 30V
MSE 20-40V

120 450
50L/h 800L/h  

 
B-5.  

BiopharmaLynx
5 70 

min 300
 

Mascot Server
MS/MS Ions Search Swiss-

Prot Trypsin rLys-C
Carboxymethyl C 1

PKL  
 
B-6. SDS-PAGE 

Bladford
1 5 µg

Precision Plus Protein Standard-
Unstained Cat No. 1610363 Bio-Rad

Bullet Page One Precast Gel Cat No. 13077-
04 Bullet 
CBB Stain One Cat No. 13542-81

400V 10 min  
 
C.  

Promega
Trypsin rLys-C

TOF-MS
Mascot Server

Swiss-Prot  
Trypsin Mascot search

rLys-C
Entry name EC 

No
Table

Table SDS-
PAGE

Fig. 1 Mascot search
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C-1. α-  

1 A. oryzae α-
[AMYA1_ASPOR]

A. foetidus Swiss-
Prot Aspergillus α-

A. oryzae 2 A. niger A. shirousami
A. awamori 2 4 6

A. foetidus α-

A. foetidus α-

 
2 A. niger α-

[AMYA_ASPNG]
[AMYA_ASPNG]

53kDa SDS-PAGE
68kDa

15kDa 15kDa
[AMYA_ASPNG]

2
SDS-PAGE

2
Fig. 2 2
α-

 
3 5 A. oryzae α-

[AMYA1_ASPOR]
3 5 SDS-

PAGE 49kDa
[AMYA1_ASPOR]

52kDa  
6 A. awamori

[AMYG_ASPAW] A. niger
[AMYG_ASPNG]

100%

A. oryzae α- [AMYA1_ASPOR]
A. niger

A. oryzae SDS-PAGE
71kDa 49kDa

 [AMYG_ASPNG] [AMYG_ASPAW]
[AMYA1_ASPOR]

6
α-

α-

 
7 B. amyloliquefaciens α-

[AMY-BACAM]
SDS-PAGE

51kDa [AMY-
BACAM]

54kDa  
8 B. licheniformis α-

[AMY_BACLI]
SDS-PAGE

49kDa [AMY_BACLI]
55kDa

 
9 10 B. amyloliquefaciens α-

[AMY_BACAM]
B. subtilis

Bergey’s Manual of Systematic 
Bacteriology B. subtilis

B. amyloliquefaciens

B. subtilis B. 
amyloliquefaciens

Swiss-Prot B. subtilis
α- [AMY_BACSU]

72kDa B. amyloliquefaciens
α- [AMY_BACAM] 58kDa

9 10 SDS-PAGE
51KDa

[AMY-BACAM]
54kDa
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C-2.  

11 12 A. awamori
[AMYG_ASPAW] A. niger

[AMYG_ASPNG]

100%
SDS-PAGE 11

12
69kDa [AMYG_ASPNG]

[AMYG_ASPAW]
65kDa SDS-

PAGE 11
112kDa  

13 18 13 14 R. oryzae
15 18 Rhizopus

Mascot search 13 18
R. oryzae

[AMYG_RHIOR]
13 18 SDS-

PAGE 66kDa
[AMYG_RHIOR]

62kDa Mascot search
SDS-PAGE

15 18 11 12 R. 
oryzae  
 
D.  

2 18

Mascot search
18 17

Mascot search

 
 
E.  

https://www.amano-

enzyme.co.jp/jp/enzyme/dictionary.php  
 
F.  

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

 

 

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

product 2 without deglycosylation product 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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9

1

1

1

1  20 1

74

1  

1 1

1  

(1) 74
 (2) 

 
 
B.  
B-1.  

9

 
 

1)  
2) 

 (var.) 
 

3) 1

 
4) Synonym 1

synonym
 

5) 

 

a) 1

Linné L.
 

b)  
Linné Linnaeus  

c)   
 

6)  

 

 

 

 

1

1

7) 
 

×

2
 

a) Tropicos
http://www.tropicos.org/  

b) BG Plants -  
BGplant 1 YList 

http://ylist.info  
BG Plants − BG 

Plants

×

 
  

×  
 

a) 
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b) National Center for 
Biotechnology Information (NCBI)
Taxonomy database

(UTEX The culture 
collection of Algae, NIES collection (

)) 
 

c)  NCBI Taxonomy database
PCC Pasteur culture collection of 

cyanobacteria ( ) UTEX  
NIES collection  

 
 NCBI Taxonomy 

database 

(NIAS Genebank)  

2010
 

 
B-2.  

74

74
1

 
a) FCC Food Chemicals Codex (

) 
b) CFR Code of Federal Regulation Title 21 (

FDA1
(FFDCA Fededal Food, Drug, and Cosmetic 
Act)) 

 
C.  
C-1. 

 
74

1 YList
Tropicos Y-list

1 1

1

1

1

1

YList Tropicos
1

1

 
1) 

Ferula 
marthex BOISS Ferula asafoetida L.  

1

Ferula narthex 
Boiss Ferula assa-foetida L. 

Ferula assa-foetida L. 
  

2) YList
 

3) 
Angelica archangelica L.  

Peucedanum praeruptorum Dunn.
1 Tropicos 1

Angelica 
sylvestris L. var. archangelica L.

 
4) 

 
5) 

Citrus japonica Thunb. 
Fortunella japonica

L. (Thunb.) Swingle

Citrus sinensis (L.) Osbeck 

Citrus reticulata Blanco

 
6)  

(Xanthoxylum piperitum L.)  1
1 YList Tropicos

63



Zanthoxylum 
piperitum DC. 

 
7) 

 
8) 

Anthemis nobilis L. 

Matricaria chamomilla L. var. recutita L.
Matricaria chamomilla L.

 
9) 

Brassica nigra (L.) 
W.D.J.Koch 

Sinapis alba L.
Brassica hirta Moench.

Brassica juncea (L.) Czern. 

 
10) 

 
11) 

Murraya koenigii (L.) Spreng. 

Chalcas koenigii (L.) Kurz

 
12) 

Glycyrrhiza glabra L. Glycyrrhiza 
glabra L. var. uralensis FISCH.

Glycyrrhiza uralensis 
Fisch. ex DC.

Glycyrrhiza inflata Batalin
Glycyrrhiza glabra L.
1

1  
13) 

Gardenia jasminoides Ellis
 Gardenia augusta Merr. var. 

grandiflora (Lour.) Sasaki Gardenia augusta 
MERR. var. glandiflora HORT.

 Tropicos

1

Gardenia jasminoides J. Ellis (Gardenia 
augusta Merr.) 1

1 1  
14) 

Nasturtium officinalis R. BR.
1

Nasturtium officinale R. Br.   
15) Syzygium 

aromaticum (L.) Merr. Et L.M.Perry 

Eugenia 
caryophyllata Thunb. 1

Tropicos Illegitimate

1

 
16) 

Capparis spinosa L.
1 1

Capparis micracantha DC. var. 
henryi (Matsum.) Jacobs ( Capparis 
henryi Matsum. (Accepted name)) Capparis 
spinosa L.

 
17) 

Piper nigrum L. P. longum L. P. 
officinarum D. C. 1 1

Piper nigrum L.
Piper longum L.

Piper officinarum 
(Miq.) C. DC. Tropicos

 ( )  

64



18) 
 

19) 
YList Sassafras officinale 

(L.) Nees et Th.Nees 1

Tropicos Sassafras officinalis T. Nees & 
C.H. Eberm.

1

Sassafras 
verrifolium NEES Sassafras variifolium 
Kuntze 1

Sassafras officinalis  
20) 

Satureia Satureja  
21) 

Salvia lacandulaefolia VAHL.
Salvia tribora L.

Salvia tribora L. Salvia 
triloba L. f.  

22) YList
Perilla frutescens (L.) Britton var. 

crispa (Benth.) W.Deane f. purpurea (Makino) 
Makino

Perilla frutescens (L.) Britton var. crispa 
(Benth.) W.Deane 'Viridi-crispa' 

Tropicos Perilla frutescens (L.) 
Britton var. crispa (Benth.) W.Deane

1

 
23) Cinnamomum 

zeylanicum BLUME Cinnamomum loureirii 
NEES 1

Cinnamomum sieboldii 
Meisn. Cinnamomum zeylanicum 
Blume Cinnamomum verum J.Presl

Cinnamomum loureirii Nees Tropicos
Illegitimate 1 1

 
24) 

Allium cepa L. var. aggregatum G.Don
Allium ascalonicum L. 

 
25) 

Juniperus communis L. 1

Juniperus 
communis L. var. communis Tropicos

Juniperus communis L. var. communis
Juniperus communis L.

1   
26) 

  
27) 

Mentha spicata L. Mentha 
spicata L. var. viridis L.  

28) 
Armoracia rusticana P.Gaertn., 

B.Mey. et Scherb.
Armoracia ruticana GAERTN.

Cochlearia armoracia L. Armoracia 
rusticana P.Gaertn., B.Mey. et Scherb.

1

 
29) Apium 

graveolens L.
Apium 

graveolens L. var. dulce (Mill.) Pers.  
30) 

Thymus vulgaris L.
Tropicos

1

1

 
31) Artemisia 
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draucunculoides PURSH
 

32) 

Allium schoenoprasum L.

 
33)  

YList
Anthriscus scandicina 

(F.Weber) Mansf. 1 Tropicos
Anthriscus caucalis M. Bieb. 

(Accepted name) 

 
34) 

Capsicum frutescens L. C. annuum 
L. 1 1 YList

Capsicum annuum 
L. Capsicum frutescens L.

1

Tropicos

1  
35) 

Myristica fragrans Houtt.

 
36) 

Tropicos Nigella sativa 
L. 

Nigera sativa L.  
37) YList

Daucus carota L.
Daucus carota 

L. subsp. sativus (Hoffm.) Arcang.
Tropicos Daucus carota L. subsp. 

sativus (Hoffm.) Arcang. Daucus sativus 
Roehl. (Accepted name) 

1

 
38) YList

1 Allium 
sativum L. var. sativumHibiscus mutabilis L. 
'Versicolor ' Tropicos

 
39) Ocimum basilicum L.

 
40) 

Petroselium sativum HOFFM
Petroselium crispum NYM. 1

Petroselinum
Tropicos Petroselinum sativum 
Hoffm. Invalid  

41) Mentha 
canadensis L. Mentha arvensis L. var. 
piperascens (Malinv. Ex Holmes) H.Hara

 
42) YList

Vanilla mexicana Mill. Vanilla 
planifolia Andrews
1 Tropicos Accepted 
name

Vanilla tahitiense 
MOORE  

43) 
Capsicum annuum L.

1  
44) 

 
45) 

Trigonella 
foenum-graecum L. 

Trigenella foenum-graecum L.
 

46) 

Mentha 	 piperita L.
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Mentha piperita L.
Tropicos Illegitimate 

 
47) 

Monarda punctata L.
Monarda fistulosa L.

1

 
48) 

Origanum majorana L.
 

49) Tilia 
cordata MILL. Tilia vulgaris L. var. 
miqueliana MAXIM. 1

Tilia cordata Mill. 

Tilia miqueliana Maxim.
Tilia vulgaris L. var. miqueliana MAXIM.

 
50) Tropicos

Cymbopogon flexuosus (Nees ex Steud.) 
Will. Watson (Legitimate, 

Stapf Illegitimate) 
Cymbopogon 

citratus (DC.) Stapf 
 

51) 
 

52) Rosa damascena Mill. (Tropicos
Illegitimate Accepted name 
Rosa 	 damascena Mill.) 

Rosa gallica L.
Rosa 	 centifolia 

 
53) 

Rosmrinus officinalis L.
Rosmarinus officinalis L.

1  
54) Eutrema 

japonicum (Miq.) Koidz.
Wasabia japonica (Miq.) Matsum.

 
 
C-2.  

74
FCC CFR Title21 

FCC 2 CFR 
Title21 3  

FCC 74 39
1  (Monograph) 

Spice Oleoresin
Monograph1

1

C-1
FCC 1

1 FCC
Savory Oil (Summer Variety) 1

FCC
Satureia hortensis L.

C-1 20) YList
Tropicos  

CFR Title21 74
1 1

Substances Generally 
Recognized as Safe (GRAS ) 

GRAS CFR Title21 part 182 
1

part 182.10  (
) part 

182.20 1

part
 ( 2)
GRAS part 184

part 182
1 FDA 1 1962
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GRAS
1)  

 
D.  

74

YList Tropicos

1 1

FCC 1

1

74 1

1

1

1  
 

E.  
1) 

2014 p. 7. 
 
F.  
1.  

 
2.  

 
 
G.  
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