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5 773:’5—-‘&' Bacillus Bacillus
5 |FHS—F Coriofus Corfolus
5 |F7HS—H Pseudomonas atlantica 32181 |B-Agarase Pseudomonas
6 |POF=Dr %574 Actinida chinensis 3.4.22.14 |Actinidin NRFLHEETSL O
- (Actinidia chinensis
9 1 FoS5—1 Aspergillus melleus 3.5.1.14 |Aminoacylase Aspergillus melleus
9 (Feo—14 Aspergillus ochraceus Aspergillus ochraceus
10 Z;ﬁi’_‘ét Vet F Eupenicillium brefeldianum Eupenicillium brefeldianum
10 Z;-.il%t vEA* Trichoderma fignorum Trichoderma lignorum
FARIONE UEF X . e — ) D) ARFv, T,
10 LE_ g - 7Y RyF—= 1.10.3.3 |Ascorbate oxidase LMy gLy
a-7rr304—+F , ) ) Acetolactate
16 FIRES St Bacillus amyloliquefaciens 4115 decarboxylase O
a-FrS98—~F o . . Acetolactate
16 $ }l«?ﬁ#“/i; " Bacillus licheniformis 4.1.1.5 decarboxylase
a-FErSI8—+F . - Acetolactate . "
16 FILRES St Bacillus subtilis 41.15 decarboxylase Bacillus subtilis O
a-7erS598—kF . )
16 ARGt Serratia Serratia
21 |PERIRTFH—4 | Aeromonas cavise Aeromonas caviae
2 |FRIRTFE—Y | Aspergillus niger (@)
21 |PSIRTFH—Y | Asperzillus oryzae 3.4.11.1 _|Aminopeptidase 1987 [e) (6] (@)
21 |PIIRTFH—~ | Bacillus licheniformis 34.11.1 _|Aminopeptidase
21 |FPRIRTFH—~Y  |lactobacillus casel Lactobacillus casei
21 | PRIRTFH—4  |Lactococcus Jactis 34.11.1 |Aminopeptidase Lactococcus lactis ol O (o)
21 |PEIRTFH—1 | Rhizopus oryzae 34.11.1 lleucyl aminopeptidase
21 |PEIRTFH—47 | Trichoderma reesei
22 |g-FE5—H Alcaligenes latus Alcaligenes latus
4- ¢ -D-{(1—4)-a-D-
22 g —TFEI5—F Arthrobacter 3.2.1.141 |glucanolrehalose Arthrobacter
trehalohvdrolase
4- o -D-{(1—4)~ ¢ -D-
22 |a—-FE5— Arthrobacter ramosus 3.2.1.141 |glucanoltrehalose Arthrobacter 191
irehalohvdrolase
emm_ 4 Asperegillus foetidus (|18 _ p
22 |la—TFR5—t Aspergillus aureus) O 3.2.1.1 @ —Amylase Aspergillus aureus
22 |g—F735—4 Aspergillus niger 3.21.1 o —Amylase Aspergillus niger 1989 Q I GRNBS | O Q @) Q
22 |la-735—% Aspergillus orvzae 3.2.1.1 o —Amylase Aspergillus orvzae 1987 QJlGRNOO | O O Q Q
22 g —FP35— Bacillus amyloliquefaciens 3.2.1.1 a-Amylase Bacjllus amyloliquefaciens (@] [@)
22 la—P3I5—¥ Bacillus licheniformis 3.2.1.1 « —-Amylase Bacillus licheniformis 1985 O 18 4? 027 O O
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22 |a@—7S5—4 Bacillus licheniformis f:;;ﬁ‘;:ormfs 3211 | @-Amylase Bacillus ficheniformis 2003 GRN79
Bacillus
licheniformis
22 |a—FPIS5—¥ Bacillus licheniformis Bacillus 3.2.1.1 o -Amylase Bacillus licheniformis
amyloliquefacie
ages
Bacillus
22 |a—F3I5—t Bacillus licheniformis stearothermop 3.2.1.1 & ~Amylase Bacillus licheniformis GRN24
hilus
22 |a—F7I5—H Bacillus subtilis 3.2.11 & -Amylase Bacillus subtilis 11%;:)' 1o 196%}5—*}3 10 1o 0O
Baciflus
22 la—FPI5—4 Bacillus subtilis stearothermop 3.2.1.1 o -Amylase Baciflus subtifis 1990
hilus
Geobacillus
= s stearothermophifus (|18 Bacillus
22 |a-FI5—H Bacifllus o stearothermophilus 1980 o o o 0o
stearothermophilus)
22 |l —FE5—4 Microbacterium imperiale 3.2.1.1 o -Amylase
22 |la—F7E5—4 Pseudomonas flucrescens O
22 |g—PE5—1H Rhizopus delemar [¢)
22 la—FE5—4 Rhizopus oryzae 3.2.1.1 o ~Amylase 1971 Q 0O (@)
Saccharomonospora
22 lag—TP3I5—14 viridis (1B (@] 32.1.1 o -Amylase Thermomonospora viridis
Ih
22 |g-FE5—t Sulfolobus solfataricus Sulfolobus solfataricus
22 |a-FE5—4 EHETXR 3.21.1 a ~Amylase 1971 [eXl e O Q
23 |B—FE5—4 Aspergillus oryzae Aspergillus oryzae
23 |B—F35—4 Bacillus amyloliquefaciens 3212 B —amylase Bacillus amyloliquefaciens Q
23 |B—FE5—1 Bacillus cereus Q
23 |B—F735—4 Bacillus flexus 3212 B -amylase
23 |B—F55—1H Bacillus licheniformis
23 |B—FP55—4 Bacillus megaterium @)
23 |B—F755—1 Bacillus polymyxa Bacillus polymyxa
23 |B—TE5—14 Bacillus subtilis Bacillus subtilis ol Q0 Q
23 |B—FE5—4 Streptomyces Streptomyces
23 |B—TFE5—4 A o Q
23 |B—FE5—1 IhE 3212 |8 -Amylase E¥ HFoET 1971 O (o)
23 |8 —FE5—4 PG 3212 |B-Amylase % BREOETF Q )
23 |f—Fi5—t - 3212 |B-Amylase E3F BEOAF AN 184§443 . ©
32 |ZNX BT —1 | Alteromonas macleodi Alteromonas macleodii
32 |[ZAXEITF — |Pseudomonas Pseudomonas
Sphingobacterium
. - | muttivorum (18 . Flavobacterium
32 | PAFUBIT—H Flavobacterium O 4223 |Alginate lyase ] muftivolum
multiverum)
32 |FNXBIT — | Xanthomonas Xanthomonas
35 |ZobTI—H Aspergilfus niger 3.2.1.21 | B -Glucosidase Aspergiflus niger
35 |FubiFh—t Aspergillys oryzae 3.2.1.23 | B -Galactosidase Aspergillus oryzae
35 | P FH—o Penicillium decumbens Penicillium_decumbens
35 |FobsFr—4 + DEF
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36 |{IFES5— Bacillus Bacillus
36 |[AVFES5—Y Bacillus cereus Bacillus

4 . . 3.2.1.68 |lsoamylase .
36 (AVTE5—E Bacillus circulans 32141 |Debranching snzyme Bacillus
36 |(VFES5—H %Z ';O’Z:: t;z?//;tus (Ie (@] 3.2.1.68 |Iscamylase Flavobacterium odoratum

RS s Pseudomonas Pseudomonas
36 |AVFPIT5—H amyloderamosa 3.2.1.68 |lsoamylase omvioderamoss 2007 O GRNS5
42 |AX)F—1 Aspergillus aculeatus Aspergillus aculeatus

. . , 3.2.1.7 Inulinase . .
42 | ARYF—E Aspergillus niger 32180 |Fructan B —fructosidas Aspergillus niger O | GRN89 | O O (@]
42 _(RXYF—4 Aspergillus phoenicis Aspergillus phoenicis
42 |qzy5+—t D{lsporotrichum
dimorphosporum
42 A XYF—1 Kluyveromyces fragilis
42 (X F— Penicillium purpurogenum 3.2.1.7 _ llnulinase Penicillium purpurogenum
et Sporotrichum
a2 A28 dimorphosporum
42 |AX)+—4 Trichoderma Trichoderma
46 | AR E—1t Arthrobacter Arthrobacter
46 {2 R)pB—47 Aspergillus aculeatus Aspergillus aculeatus
46 (Ao~ )E—1 Aspergillus awamori Aspergillus awamori
46 |A R )R—47 Aspergillus niger 3.21.26 | B-D~Fructofuranosidase Aspergillus niger @)
46 |AoR A~ jzp Z:glzzz I'Zgz;i;:/s 3.21.26 | B -fructofuranosidase Aspergillus niger
46 | (AR —1 Bacillus Bacillus
46 |{> A a— Bacillus subtilis Bacillus (@)
46 (42 R A— Kluyveromyces fragilis Q
46 | _NAB—E Kluyveromyces lactis Kluyveromyces lactis
46 |fo_)La—t Saccharamycfes o
carlsbergensis

46 | AR5~ Saccharomyces 3.2.1.26 | B -D~Fructofuranosidase Saccharomyces 2001 O |GRN88S90| O Q (@)
46 |2 RN Bt Saccharomyces sp, 3.2.1.26 | B-D-Fructofuranosidase 1971 @)
51 |L7—+ Arthrobacter Arthrobacter
51 (L7 —4H Lactobacillus fermentum 3515 |Urease Lactobacillus fermentum 184 % 924 O
52 i’? D};—“-lé:-r bSF Pseudomonas stutzeri 3.2.1.60 g?l:::e 'c]r’:oha\// drolase Pseudomonas stutzeri
54 | TRFS5—4 Aspergillus Aspergillus
54 |TRATFS Aspergillus japonicus 3.1.1.42  [Chlorogenate hydrolase Aspergillus
54 |TATS Aspergiflus niger 3.1.1.73 |feruloy| esterase Aspergillus Q
54 |TRATS Candida Candida
54 |TATFS5—4F Mucor mishei (@]
54 |TRTFS5— Pseudomonas Pseudomonas
54 |TRF5— Rhizomucor miehei 3.1.1.1 carboxylesterase @]
54 |TZXT5— Streptomyces werraensis 3.1.1.73 _|feruloy! esterase
54 |TRF5—H Torulopsis Torulopsis
54 |TATFS5—+ Trichoderma reesei Q
54 |TRF5—1 YNORHE. A Q
87 [ha5—4 Aspergillus aculeatus Aspergillus aculeatus
87 |h35—+ Aspergillus awamori Aspergillus awamoti
87 |has5—4 Aspergillus foetidus Aspergillus fostidus .
87 |ha5—% Aspergillus niger 1.11.1.6 |Catalase Asperaillus niger 1971 GRNB990l O | O | O | O




