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Linh vue ki thuit dwoc dé cip

Sang ché dé cap dén phuong phap san xuét hat ca phé rang bao gdm budc cho

hat ca phé tho tiép xuc v6i asparaginaza.
Tinh trang ky thuit ciia sing ché

D3 biét rd 14 su tao ra acrylamit trong cic san phdm thuc phdm duoc gia nhiét
c6 thé dwoc 1am giam bang cach xir ly lam giam luong asparagin trong céc nguyén liéu
thuc phdm, nhu bang cach cho cac nguyén lidu thuc phdm chiu tdc ddng cua enzym

asparaginaza (xem, vi du, W02004/026042).

Trong ba ca phé rang khong duoc 0, di do dugc ndng do cia acrylamit nim
trong khoang tir 45 dén 374 ng/g (Andrzejewski D. et al. "Analysis of Coffee for the
Presence of Acrylamit by LC- MS/MS", Journal of Agricultural and Food Chemistry,
Vol. 52, No. 7, 2004, pp. 1996-2002).

Viéc xir Iy hat ca phé bang asparaginaza dé lam gidm luong acrylamit trong ca

phé rang da dugc boc 16 (W02004/037007; WO2008/151807; WO2013/005145).

Viéc cai thién chét lwong cta hat ca phé bing cach xir Iy hat ca phé tho bing
hoi nuéc & nhiét d0 ndm trong khoang tir 135 dén 140°C di duoc boc 16
(US5,019,413).

Ban chat ky thuit ciia sing ché

Céc tac gia sang ché da phat hién ra ring su tao ra acrylamit trong hat ca phé
rang dwoc xu Iy bing asparaginaza, cu thé 14 hat ca phé Robusta, c6 thé duogc 1am gidm

thém nita nhd viéc xr Iy hat ca phé bang hoi nude trude khi xtr Iy bang asparaginaza.

Do d6, sang ché d& xuét phuong phép san xudt hat cd phé rang, phuong phap

nay bao gdm cac bude:
(a) xtt Iy hat ca phé Robusta tho bing hoi nuéc;

(b) cho hat ca phé thd da dugc xir Iy bing hoi nuée tiép xtic v6i asparaginaza; va
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(c) rang hat ca phé thd da duge xir Iy bang asparaginaza.

Cu thé, viéc xi 1y hat ca phé thd bang hoi nudc & nhiét d6 nim trong khoang tir
khoang 100 dén 115°C, nhu khoang 100°C hodc 110°C, sau d6 xir Iy bing
asparaginaza va rang tao ra lugng acrylamit thdp trong hat ca phé rang so véi hat ca

phé khong dugce xtr ly nhu vay.

Theo phuong an dugc uu tién, hat ca phé Robusta thé duge xtr ly bang hoi nuéc
& nhiét do ndm trong khoang tur khoang 100 dén 120°C, tbt hon 14 ndm trong khoang
tir khoang 105 dén 115°C.

Ngoai ra, sang ché con d& xudt phuong phép san xuét hat ca phé rang, phuong

phép nay bao gdm cac budc:

(a) xtt Iy hat ca phé thé bing hoi nu6c & nhiét do nim trong khoang tir khoang 105 dén
115°C;

(b) cho hat ca phé thd da dugc xir ly bang hoi nudc tiép xtc véi asparaginaza; va
(c) rang hat ca phé thd da dugc xir Iy bang asparaginaza.

Theo phuong 4n dugc uvu tién, hat ca phé 14 hat ca phé Robusta.
M0 ta chi tiét sang ché

Thudng ghi nhan 14 ¢6 hai loai ca phé thwong mai chii yéu: hat ca phé Arabica

(ttr cAy Coffea arabica) va hat ca phé Robusta (tir cdy Coffea canephora).

Theo khia canh thir nhét, sang ché d& xudt phuong phap san xuit hat ca phé

rang, phuong phap nay bao gdm cac bude:

(a) xtr Iy hat ca phé Robusta tho bang hoi nuéc;

(b) cho hat ca phé tho da dugc xir Iy bing hoi nude tiép xtc véi asparaginaza; va
(c) rang hat ca phé thd da dugc xur ly bing asparaginaza.

Tét hon 13, theo sang ché, hat ca phé Robusta 13 hat ca phé tir cdy Coffea

canephora.
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Theo phuong 4n dugc uu tién cua khia canh thi nhét, hat ca phé Robusta thd
duge xir 1y bang hoi nude & nhiét dd nim trong khoang tir khoang 100 dén 120°C, t6t

hon 14 ndm trong khoang tir khoang 105 dén 115°C.

Theo khia canh thi hai, sang ché dé xudt phuong phép san xuét hat ca phé rang,

phuong phap nay bao gdm céc budc:

(a) xtr ly hat ca phé tho bang hoi nudc & nhiét do nam trong khoang tir khoang 105 dén
115°C;

(b) cho hat ca phé thd da dwgc xir Iy bang hoi nudc tiép xtic véi asparaginaza; va
(c) rang hat ca phé thd da dwoc xir 1y bing asparaginaza.

Theo phuong 4n dugce uu tién cua khia canh thi hai, hat ca phé 1a hat ca phé

Robusta.

Phuong phap theo ca hai khia canh cta sang ché dugc md ta chi tiét hon dudi

day.

Theo phuong 4n dugc wu tién, phuong phap nay nhdm san xuét hat ca phé rang
¢6 lwgng acrylamit giam so véi hat ca phé rang ma khong dugc xt Iy bang hoi nude va

dugc cho tiep xuc véi asparaginaza sau do.

Tt hon 13, luong acrylamit cua hat ca phé rang dugc lam giam di it nhat 25%,
t6t hon nira 14 giam di it nhit 40%, tham chi t5t hon nita 14 giam di it nhit 50%, so véi
lwong acrylamit ciia hat ca phé rang ma khong duoc xir Iy bang hoi nuée va duoc cho

tiép xtic voi asparaginaza sau do.

Theo phwong 4n dugc wu tién khac, phuong phép nay nham san xuét hat ca phé
rang ¢6 lugng acrylamit giam so véi hat ca phé rang thu duoc theo cach gidng nhu vay

ngoai trir 1a chung khdng dugc cho tiép xtc véi asparaginaza.

T6t hon 14, lugng acrylamit ctia hat ca phé rang duoc lam giam di it nhat 10%,
t6t hon nira 1a giam di it nhit 25%, nhu it nhit 30%, it nhit 35%, it nhat 40%, it nhit
45% hodc it nhit 50%, so voi lugng acrylamit cta hat cd phé rang thu duge theo cach

gidng nhu vy ngoai trir 1a ching khong duogc cho tiép xtic véi asparaginaza.
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Theo phwong 4n dwoc wu tién khac, phwong phap nay nhim san xuét hat ca phé
rang c6 lugng acrylamit giam so v&i hat ca phé rang thu duge theo cach giéng nhu vay

ngoai trir viéc ching khong dwoc xtr Iy bang hoi nude.

T6t hon 13, luong acrylamit ctia hat ca phé rang dugc lam giam di it nhat 10%,
t6t hon nita 1a giam di it nhat 25%, nhu it nhat 30%, it nhit 35%, it nhit 40%, it nhit
45% hodc it nhat 50%, so véi lugng acrylamit ciia hat ca phé rang thu dugc theo cach

gidng nhu vy ngoai trir viéc ching khong dwoc xir Iy bing hoi nuéc.

Hat ca phé duoc sir dung trong phuong phap theo sang ché 14 hat ca phé thd.

Hat ca phé thd co thé con dugc goi la hat ca phé xanh hodc hat ca phé chua dugc rang.

Trong phuong phép theo sang ché, hat ca phé thd dwoc xir ly bang hoi nudc.

Tét hon 13, hat ca phé thd dugce xir 1y bang hoi nude bio hoa.

Theo phuong an dugc uu tién, trude hodc trong bude (a), lugng nudce cua hat ca
phé duoc lam ting dén mutc ndm trong khoang tir khoang 30% khéi lvgng dén khoang
45% khéi lugng, nhu khoang 35% khéi luong.

Tt hon 13, luong nudce cta hat ca phé duoc 1am ting bang cach xir Iy bing hoi

nude, tic la trong budce (a).

Theo cach khéc, lugng nude cta hat ca phé ¢ thé duoc 1am ting bing cach
ngdm so b hat ca phé trong nudc, vi dy, & nhiét do nam trong khoang tir khoang 30
dén 80°C nhu khoang 60°C.

Theo phuong 4n duoc wu tién, bude xir ly bang hoi nuéc duge thuc hién trong
khoang tir 5 dén 60 phit, t5t hon 1a trong khoang tir 10 dén 30 phut, nhu trong khoang
15 phut. T8t hon 13, bude xi Iy bang hoi nude duoc thuc hién trong khoang tir 5 dén
60 phit sau khi dat dugc nhiét d6 mong mudn, tét hon nita 13 trong khoang tir 10 dén

30 phut, nhu trong khoang 15 phut sau khi dat dugc nhiét ¢ mong muén.

Hat ca phé thd di duoc xu Iy bing hoi nudc s& dugc cho tiép xtc véi
asparaginaza trong mot khoang thoi gian thich hop dé cho phép asparaginaza phét huy

tac dung cua nd.
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Khoang thoi gian danh cho viée tiép xtc voi asparaginaza phu thudc vao nhiéu
yéu t§. Khoang thoi gian cin cho enzym dé co thé phan tng véi asparagin s& phu
thudc vao cac yéu td bao gdbm, nhung khong bi gidi han &, mic gidm asparagin (va
theo d6 13 acrylamit) mong mubn, céc ddc tinh ciia hat ca phé cu thé (vi du, loai hat,
thanh phén, cd hat), lugng manh vun hodc ba con lai, quy trinh sdn Xudt, néng do
asparagin, va asparaginaza cu thé dugc thém vao. Ngudi c6 hiéu biét trung binh trong
linh vuc k¥ thuat nay s& ¢ thé d& dang xac dinh dugc thoi gian tiép xtc. Tét hon 13,
enzym nay dugc dé cho phan tng trong khoang thoi gian du dé tao ra hat ca phé trong
d6 lugng asparagin dugc lam giam di it nhat khoang 10%, t&t hon 14 it nhit khoang
20%, bt hon nita 13 it nhit khoang 30%, t6t hon nita 13 it nhat khoang 40%, va thim
chi t6t hon nita 13 it nhét kho.éng 50%. N6i chung, enzym dugc dé cho phan ting cang
l4u thi murc gidm asparagin cang 16n va theo d6 la mic giam acrylamit trong hat ca phé

rang cang 1on.

Theo phuong 4n duge wu tién, viée cho tiép xtc trong bude (b) 13 trong khoang
tir 10 dén 240 phut, t5t hon 14 trong khoang tir 30 dén 180 phut, t6t hon nita 14 trong
khoang tir 45 dén 180 phut.

Budc dé mot thoi gian dil cho enzym phan ting cé thé duge thuc hién theo céch
thich hop bét ky; vi du asparaginaza co thé duoc thém vao & mot nhiét do, sau d6 1am

tang hodc lam gidm nhiét do dan dan.
Budc cho tiép xuc voi asparaginaza tao thanh bude xtr ly bang asparaginaza.

Nhu di duoc biét trong linh vuc k¥ thuét nay, do pH va nhiét do 1a cac yéu td
¢ 4anh huong dén hoat tinh cila enzym. Ngudi c¢6 hiéu biét trung binh trong linh vyc
k¥ thuat nay s& c6 thé d& dang xac dinh dugc cac diu kién tdi wu cia cac thong sb nay
va cac thong sb khac (vi du, lugng nuéc). Ngoai ra, céc diéu kién tdi wu vé do pH va
nhiét do dbi voi cac enzym cu thé ciing thudng c6 san trong tai liéu k¥ thuét va/hodc tir

cac nha cung cap enzym.

Budc cho tiép xtic véi asparaginaza s& duge thuc hién & nhiét do ma enzym
aspafaginaza duoc st dung s& c6 hoat tinh. Nguoi c¢é hiéu biét trung binh trong linh
vuc 15‘}7 thudt nay s€ co thé d& dang xac dinh duoc nhiét do dung cho budc cho tiép xuc

véi asparaginaza.
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Theo phwong 4n dugc wu tién, viée cho tiép xuc trong budc (b) duge thuc hién
& nhiét d6 nam trong khoang tir khoang 25 dén 75°C, tét hon 14 ndm trong khoang tir
khoang 50 dén 70°C, nhu khoang 60°C.

Theo phuong 4n khac, asparaginaza bén nhiét dugce sir dung va viée cho tiép
xtc trong bude (b) duge thuc hién & nhiét do cao hon, vi du, & nhiét d6 nim trong

khoang tlr khoang 75 dén 100°C.

Enzym bén nhiét theo séang ché c6 thé duoc dinh nghia 13 asparaginaza ma sau

khi G & 70°C trong 10 phit s& ¢ hoat tinh con lai 13 it nhit 75%.

Hat ca phé c6 thé dugc cho tiép xic v6i asparaginaza bang phwong phap bét ky
da biét trong linh vuc k¥ thuét nay, nhu béng cach phun, ngdm, tudi, hodc bé théng tri

(dominant bath).

Theo mot phwong 4n, hat ca phé duge cho tiép xuc véi asparaginaza bang cach
phun dung dich chira asparaginaza 1én hat cling véi viéc khudy nhe céc hat dé tao ra

16p phtt ddng du cho tit ca bé mat hat.

Theo phuong 4n khac, hat ca phé duoc cho tiép xuic v6i asparaginaza bing cach
ngdm hat trong dung dich chra asparaginaza. C6 thé khudy nhe trong qué trinh cho

tiép xuc.

Ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thudt nay s& c6 thé xac dinh
duogc nong do cta asparaginaza ma cin dugc thém vao hat ca phé. Hat ca phé c6 thé
dugc cho tiép xic v6i asparaginaza v6i ndng do ndm trong khoang tir khoang 100 dén
30000 ASNU/kg hat ca phé, tét hon 13 nim trong khoang tir khoang 500 dén 20000
ASNU/kg hat ca phé, nhu khoang 3000 ASNU/kg hat ca phé.

Sau buéc cho tiép xuc, asparaginaza ¢ thé duge khir hoat tinh bang phwong
phap bat ky da biét trong linh vuc k§ thuat ndy. Viéc khir hoat tinh cta enzym c6 thé
xdy ra trong qué trinh 1am néng, vi vay budc khur hoat tinh tuy chon va bude rang hat
ca phé ¢ thé duoc thuc hién dong thoi. Viée xir Iy bang nhiét c¢6 thé 1am bién tinh va
lam bét hoat enzym dé cho hat ca phé rang khong phai chiu hoat tinh lién tuc cta

enzym nita.
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Sau budc (b) va trudc bude (c), hat ca phé tho cé thé dugc lam kho. Hat ca phé
thd c6 thé dugc 1am kho dén lwong nude nim trong khoang tir khoang 5 dén 15% khéi
lugng, t6t hon 1 nim trong khoang tir 7 dén 12% khdi lugng. Cac phuong phép lam
kho thich hgp c6 thé bao gdm lam dong kho, sdy trén dai truyén, siy chan khong, sdy

kho bang 10, sdy tdng s6i, va su két hop cua ching.

Sau budc xir y bing asparaginaza va budc lam khé tiy chon, hat ca phé dugc
rang dé tao ra hat ca phé rang. Quy trinh thich hop bat ky ma bao gdm viéc rang c6 thé
dugc st dung. Trong ban md ta nay, thuat ngit "rang" bao gdm vidc xir Iy hat ca phé
bang nhiét thich hop bét ky d tao ra cc mii vi tidu biéu clia ca phé. Céc k¥ thudt rang
thich hgp c6 thé bao gdm, nhung khong bi gi6i han &, rang béng 19, rang ép dun, rang
béng hoi nuéc (vi du, khong rang sau d6), rang bing tia hdng ngoai, rang bing vi song,

rang bang cach lam nong cdm tng/dién moi, va sy két hop cia chung.

Hat ca phé c6 thé dugc rang dén mau rang mong mudn bat ky. Mau rang c6 thé

dugc giam sat bang cac thiét bi khac nhau, Hunterlab hogc Colur Test

Tuy chon, hat ca phé cé thé dugc xay. Budc xay nay co thé dugc thuc hién &
giai doan bt ky nhu trude khi hap hodc trude hodc sau khi rang. Tt hon 14, budc xay

dugc thuc hién sau khi rang.

Hat ca phé rang c6 thé dugc sit dung & dang nguyén hat hodc ¢6 thé dugc st
dung dé tao ra cac san phim ca phé rang khac nhau, nhu ca phé rang xay, san phim co
dang 16ng, ca phé dang bot hozic hoa tan, d6 udng c6 ca phé (vi du, ca phé néng va
lanh pha sin, ca phé ban trong may tu dong, ca phé pha tai nha va thuong mai,
Kahlua™, ca phé latte, ca phé cappuccino), hdn hop pha tron (vi du, hdn hop pha tron
ca phé latte), banh keo (vi du, keo), dd trang miéng (vi du, banh ngot, kem, banh ngot
nhiéu kem, banh sita tring), banh chién/nudng (vi dy, banh danish, banh donut), nudc
sot, va sup (vi du, sup thit ham &t). Theo mdt phwong 4n, hat ca phé dwoc lam khd,

dugc rang, sau d6 dugc xay dé tao ra ca phé rang xay.

Hat ca phé dugc san xuét theo phuong phap theo sang ché ¢6 thé duoc pha tron
v6i céc hat ca phé khac. Vi duy, hat ca phé Robusta dugc san xudt theo séang ché co thé
dugc pha trdn vai hat ca phé Arabica ma c¢o thé c6 hoac khong dugc xu ly béng

asparaginaza. Vi€c pha tron nhu vay co thé dugc thuc hién & giai doan bat ky, vi du,
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trude hodc sau khi lam kho tuy chon, trudc hodc sau khi rang, va/hodc trudc hodc sau

khi xay tuy chon.

Theo khia canh khac, sang ché dé xut hat ca phé rang c¢6 thé thu dwoc bing

phuong phap theo sang ché nhu néu trén.
Asparaginaza

Asparaginaza theo sang ché c6 nghia 14 enzym c6 hoat tinh asparaginaza, tic 14

enzym xuc tac cho su thuy phén asparagin thanh axit aspartic (EC 3.5.1.1).

Hoat tinh asparaginaza co thé, vi du, duogc xac dinh theo thir nghiém v& hoat
tinh asparaginaza (ASNU) dugc md ta trong phan Vi du thuc hién sang ché. Theo mot
phuong 4n, asparaginaza dugc sir dung trong phwong phap theo sang ché cé hoat tinh
asparaginaza 13 it nhit 20%, vi du, it nhat 40%, it nhat 50%, it nhit 60%, it nhat 70%,
it nhat 80%, it nhat 90%, it nhit 95%, hogc it nhit 100% ctia hoat tinh asparaginaza
cta polypeptit trudng thanh cé SEQ ID NO: 1 khi duge do & do pH 7 va & 37°C. Hoat

tinh asparaginaza cé thé duoc xac dinh trén mdi microgam enzym asparaginaza.

Asparaginaza cd thé thu duogc tir nguén bét ky, vi dy, tr vi sinh vét, tir thuc vat

hodc tir dong vat.

Asparaginaza c6 thé thu duoc tir vi sinh vat thudc chi bét ky, vi du, tir vi khuén,
¢ khudn hodc ndm. Ddi v6i muc dich cua séng ché, thuat ngir “thu duge tir” trong ban
md ta nay lién quan dén mot ngudn d4 néu s& c6 nghia 1 asparaginaza dugc ma hoa
boi polynucleotit dugce tao ra bdi ngudn nay hodc bsi chiing ma polynucleotit tir ngudn

nay dugc chen vao trong do.

N6 c6 thé 1a asparaginaza kiéu dai, tirc 14 asparaginaza duoc tim thay trong tu
nhién, hodc né c6 thé 14 asparaginaza bién thé, tirc 13 asparaginaza chira phan thay ddi,
tuc 1a phan thé, phin chén, va/hodc phan khuyét, tai mot hodc nhidu (vi du, mot vai) vi
tri so véi asparaginaza bd-me ma né c6 thé thu dugc tir d6. Phan thé c6 nghia 1a sy
thay thé axit amin chiém gitt mot vi trf bing axit amin khéc; phan khuyét c6 nghia la
su loai bd axit amin chiém gitt mot vi tri; va phén chén cd nghia la sy bd sung axit

amin lién ké va ngay sau axit amin chiém gitr mot vi tri.
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Asparaginaza hodc bd-me ciia nd, tét hon 1a asparaginaza, cé thé 1a
asparaginaza tlr vi khudn. Vi du, asparaginaza c6 thé 12 asparaginaza tlr vi khudn gram
duong nhu asparaginaza tUr Bacillus, Clostridium, Enterococcus, Geobacillus,
Lactobacillus, Lactococcus, Oceanobacillus, Staphylococcus, Streptococcus, hodc
Streptomyces, hodc asparaginaza tir vi khudn gram 4m nhu asparaginaza ti
Campylobacter, E. coli, Flavobacterium, Fusobacterium, Helicobacter, Ilyobacter,

Neisseria, Pseudomonas, Salmonella, hoac Ureaplasma.

Theo mdt phuong an, asparaginaza 1a asparaginaza tU Bacillus alkalophilus,
Bacillus amyloliquefaciens, Bacillus brevis, Bacillus circulans, Bacillus clausii,
Bacillus coagulans, Bacillus firmus, Bacillus lautus, Bacillus lentus, Bacillus
licheniformis, Bacillus megaterium, Bacillus pumilus, Bacillus stearothermophilus,

Bacillus subtilis, hoac Bacillus thuringiensis.

Theo phuong an khac, asparaginaza 1a asparaginaza tir Streptococcus
equisimilis, Streptococcus pyogenes, Streptococcus uberis, hodc Streptococcus equi

subsp. Zooepidemicus.

Theo phuong 4an khac, asparaginaza la asparaginaza tur Streptomyces
achromogenes, Streptomyces avermitilis, Streptomyces coelicolor, Streptomyces

griseus, hodc Streptomyces lividans.

Theo phuong 4n dugc uwu tién, asparaginaza hodc bd-me ctia né, tot hon la
asparaginaza, 13 asparaginaza tir ndm. Vi du, asparaginaza cé thé 13 asparaginaza tir
ndm men nhu asparaginaza tt Candida, Kluyveromyces, Pichia, Saccharomyces,
Schizosaccharomyces, hodc Yarrowia; hodc asparaginaza tir ndm sgi nhu asparaginaza
tow Acremonium, Agaricus, Alternaria, Aspergillus, Aureobasidium, Botryospaeria,
Ceriporiopsis, Chaetomidium, Chrysosporium, Claviceps, Cochliobolus, Coprinopsis,
Coptotermes, Corynascus, Cryphonectria, Cryptococcus, Diplodia, FExidia,
Filibasidium, Fusarium, Gibberella, Holomastigotoides, Humicola, Irpex, Lentinula,
Leptospaeria, Magnaporthe, Melanocarpus, Meripilus, Mucor, Mpyceliophthora,
Neocallimastix, Neurospora, Paecilomyces, Penicillium, Phanerochaete, Piromyces,

Poitrasia, Pseudoplectania, Pseudotrichonympha, Rhizomucor, Schizophyllum,

-10-
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Seytalidium, Talaromyces, Thermoascus, Thielavia, Tolypocladium, Trichoderma,

Trichophaea, Verticillium, Volvariella, hodc Xylaria.

Theo mot phuong &n, asparaginaza la asparaginaza tu Saccharomyces
carlsbergensis, Saccharomyces cerevisiae, Saccharomyces diastaticus, Saccharomyces
douglasii, Saccharomyces kluyveri, Saccharomyces norbensis, hodc Saccharomyces

oviformis.

Theo phuong 4n khac, asparaginaza la asparaginaza tir Acremonium
cellulolyticus, Aspergillus aculeatus, Aspergillus awamori, Aspergillus foetidus,
Aspergillus fumigatus, Aspergillus japonicus, Aspergillus nidulans, Aspergillus niger,
Aspergillus  oryzae, Chrysosporium  inops, Chrysosporium  keratinophilum,
Chrysosporium lucknowense, Chrysosporium merdarium, Chrysosporium pannicola,
Chrysosporium queenslandicum, Chrysosporium tropicum, Chrysosporium zonatum,
Fusarium bactridioides, Fusarium cerealis, Fusarium crookwellense, Fusarium
culmorum, Fusarium graminearum, Fusarium graminum, Fusarium heterosporum,
Fusarium negundi, Fusarium oxysporum, Fusarium reticulatum, Fusarium roseum,
Fusarium sambucinum, Fusarium sarcochroum, Fusarium sporotrichioides, Fusarium
sulphureum, Fusarium torulosum, Fusarium trichothecioides, Fusarium venenatum,
Humicola grisea, Humicola insolens, Humicola lanuginosa, Irpex lacteus, Mucor
miehei, Myceliophthora thermophila, Neurospora crassa, Penicillium funiculosum,
Penicillium purpurogenum, Phanerochaete chrysosporium, Thielavia achromatica,
Thielavia albomyces, Thielavia albopilosa, Thielavia australeinsis, Thielavia fimeti,
Thielavia microspora, Thielavia ovispora, Thielavia peruviana, Thielavia setosa,
Thielavia spededonium, Thielavia subthermophila, Thielavia terrestris, Trichoderma
harzianum, Trichoderma koningii, Trichoderma longibrachiatum, Trichoderma reesei,

hoac Trichoderma viride.

Cén phai hiéu ring dbi véi cc loai néu trén, sang ché bao gdm ca trang thai
hoan thién va trang thai chwa hoan thién, va cac dang twong dwong vé mit phan loai
khéc, vi du, dang sinh san vo tinh, khong quan tdm dén tén loai ma ching dugc biét
dén voi tén do. Nguoi cé hiéu biét trung binh trong linh vuc k¥ thuit nay s& dé dang

nhén thdy d6 dong nhét cila cac dang twong duong thich hop.
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Céc chiing clia cac lodi ndy 14 c6 thé dé dang tiép cap ddi voi cong chung trong
céc béo tang gidng, nhu Béo tang giéng chuidn Hoa Ky (ATCC), B6 suu tip gidng vi
sinh vt va m6é Cong hoa Lién bang Dirc (DSMZ), Bao tang gidng vi sinh vat Ha Lan
(CBS), va Bao tang gidng ding cho sang ché cua Trung tdm nghién ctru ndng nghi€p,

Trung tdm nghién ciru khu vuc phia Bic (NRRL).

Asparaginaza c6 thé dugc nhan dién va thu dwoc tir cac ngudn khac bao gdm
c4c vi sinh vat duoc phan 18p tir tu nhién (vi du, dét, phén 1, nudc, v.v..) hodc cac mau
ADN thu dugc truc tiép tlr cac vt lidu tu nhién (vi du, dét, phén u, nudc, v.v..). Cac k¥
thudt phén 1ap céc vi sinh vt va ADN truc tiép tir mdi trudng sbng tu nhién 13 d3 biét
rd trong linh vyc k¥ thuét ndy. Sau do, polynucleotit md hoa asparaginaza c6 thé thu
duogc béng cach sang loc tuong tu thu vién cADN hodc ADN thudc hé gen cua vi sinh
vét hogc miu ADN hdn hop khac. Khi polynucleotit ma hoa asparaginaza dugc phat
hién, thi polynucleotit ndy cé thé dugc phan 1ap hodc dwgc tach dong bing cach su
dung céc k¥ thuat da biét d6i v6i nguoi cé hiéu biét trung binh trong linh vuc k§ thuét
nay (xem, vi du, Sambrook et al., 1989, Molecular Cloning, A Laboratory Manual, Téi
ban 1an thir 2, Cold Spring Harbor, New York).

Theo mdt phuong 4n dugc wu tién, asparaginaza hodc bd-me ctia n6, tot hon 1a
asparaginaza, thu dugc tu Aspergillus, vi du, tr Aspergillus aculeatus, Aspergillus
awamori, Aspergillus foetidus, Aspergillus fumigatus, Aspergillus japonicus,

Aspergillus nidulans, Aspergillus niger, Aspergillus oryzae hodc Aspergillus terreus.

Theo phwong 4n duge uu tién khac, asparaginaza hosdc bd-me cua n6, tot hon 1a
asparaginaza, duoc thu nhan tit Aspergillus oryzae, vi du, asparaginaza c6 SEQ ID
NO: 1 hodc polypeptit trudng thanh cta né. Theo phuong an dugc uu tién khac,
asparaginaza ho#c bb-me ctia no, t6t hon 13 asparaginaza, thu dugc tir Aspergillus

niger, vi du, asparaginaza c6 SEQ ID NO: 2 hodc polypeptit trudng thanh ctia né.

Theo phuong 4n dugc wu tién khac, asparaginaza c¢6 do dong nhét trinh tu 14 it
nhét 50% v&i polypeptit trudng thanh ¢ SEQ ID NO bét ky trong sé cac SEQ ID NO:
1 hodc 2, nhu d§ dong nhét trinh tu 1a it nhit 60%, it nhit 70%, it nhat 80%, it nht
85%, it nhat 90%, it nhét 91%, it nhat 92%, it nhit 93%, it nhit 94%, it nhét 95%, it
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nhit 96%, it nhit 97%, it nhit 98% hodc it nhit 99% véi polypeptit trudng thanh c6
SEQ ID NO bét ky trong s6 cac SEQ ID NO: 1 hoic 2.

SEQ ID NO: 1 1a trinh tu axit amin clia asparaginaza tir Aspergillus oryzae.

Trong sang ché, thudt ngit “polypeptit truong thanh” ¢é nghia 1a polypeptit &
dang cubi cling ctia n sau khi dich ma va céc cai bién sau dich ma bt ky, nhu xr ly
dAu ciing N, cét clit ddu ciing C, glycosyl héa, phosphoryl héa, v.v.. D4 biét trong linh
vuc k¥ thuat niy 1a té bao chi c6 thé tao ra hdn hgp chira hai hodc nhidu polypeptit
trudng thanh khic nhau (tc 1a v6i axit amin dau cting N va/hodc dau cing C khéc

nhau) ma duoc thé hién bing ciing mdt polynucleotit.

Dua trén co s& phdn tich trinh tu ddu cing N va phan tich khdi phd (MS: mass
spectrometry), c¢6 vé nhu 13 viéc xir ly dau cing N ciia asparaginaza ¢6 SEQ ID NO: 1
1a rét khong ddng nhit. Theo mot phwong 4n, polypeptit trudng thanh 13 cic axit amin
tir 20 dén 378 ¢6 SEQ ID NO: 1, dua trén co s¢& SignalP (Nielsen et al., 1997, Protein
Engineering 10: 1-6) ma du doan ring céc axit amin tir 1 dén 19 ¢6 SEQ ID NO: 1 1a
peptit tin higu.

SEQ ID NO: 2 1a trinh tu axit amin cla asparaginaza tir Aspergillus niger. Theo
mot phuong 4n, polypeptit trudng thanh ¢ SEQ ID NO: 2 13 céc axit amin tir 18 dén
378 ¢6 SEQ ID NO: 2, dva trén co s& peptit tin hiéu d& dugc du doan 1a cac axit amin
1-17.

Déi v6i muc dich ctia sang ché, do ddng nhét trinh tu giita hai trinh tu axit amin
dugc xac dinh bing cach st dung thuét toan Needleman-Wunsch (Needleman and
Wunsch, 1970, J. Mol. Biol. 48: 443-453) dugc thuc hi¢n trong chuong trinh Needle
cua g6i EMBOSS (EMBOSS: The European Molecular Biology Open Software Suite,
Rice et al., 2000, Trends Genet. 16: 276-277), uu tién la phién ban 5.0.0 hodc phién
ban méi hon. Céc théng s6 dugc sir dung 13 diém phat md khoang tréng 1a 10, diém
phat mo rong khoang tréng 14 0,5, va ma tran thé EBLOSUMSG62 (phién ban EMBOSS
cia BLOSUMSG62). Dit liéu dau ra ctia Needle, goi 1a “d6 ddng nhat dai nhat” (thu dugc
bing cach str dung tuy chon —nobrief), dugc st dung lam do ddng nhét tinh theo phan

trdm va dugc tinh toan nhu sau:
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(Céc gbc ddng nhat x 100)/(Chiéu dai phan sip hang — Tong s6 khoang trdng trong
phan sép hang)

Theo phwong 4n dugc wu tién khac, asparaginaza 13 bién thé cta asparaginaza
b6-me c6 d6 ddng nhét trinh tu 14 it nhit 50% v&i polypeptit trudng thanh c6 SEQ ID
NO bét ky trong sb cac SEQ ID NO: 1 hodc 2, nhu d6 ddng nhét trinh tu 13 it nhat
60%, it nhat 70%, it nhat 80%, it nhit 85%, it nhat 90%, it nhat 91%, it nhit 92%, it
nhét 93%, it nhat 94%, it nhat 95%, it nhit 96%, it nhat 97%, it nhat 98% hodc it nhat
99% véi polypeptit trwdong thanh ¢ SEQ ID NO bt ky trong sé cac SEQ ID NO: 1
hoac 2.

Theo phuong 4n dugc uu tién hon, asparaginaza la bién thé ctia asparaginaza
bb-me c6 do ddng nhét trinh tu 14 it nhat 50% véi polypeptit truong thanh ¢6 SEQ ID
NO: 1, nhu d6 ddng nhét trinh tu 14 it nht 60%, it nhat 70%, it nhit 80%, it nhét 85%,
it nhat 90%, it nhit 91%, it nhit 92%, it nhat 93%, it nhat 94%, it nhat 95%, it nhat
96%, it nhat 97%, it nhat 98% hodc it nhdt 99% vé&i polypeptit truéng thanh c6 SEQ
ID NO: 1.

Theo phuong 4n dugc uu tién khac, asparaginaza chtra nhiéu nhét 13 100, tdt
hon 12 nhidu nhét 1 80 hozc nhidu nhat 14 50, tot hon nita néu nhiéu nhit 12 25, nhiéu
nhét 12 20, nhidu nhat 12 15, nhiéu nhét 14 10 hodc nhiéu nhét 14 5 sai khac vé axit amin
so véi polypeptit truéng thanh ¢ SEQ ID NO bét ky trong s6 cac SEQ ID NO: 1 hosc
2.

Theo phuong an khéc, asparaginaza la asparaginaza beén nhi¢t, vi du,

asparaginaza tit Pyrococcus furiosus dugc boc 19 trong W0O2008/151807.
Vi du thue hién sang ché

Vat liéu va phuong phap

Thtr nghi€ém vé hoat tinh asparaginaza (ASNU)

Hoat tinh ctia asparaginaza co thé dugc do béng don vi ASNU. Mot don vi
~ asparaginaza (ASNU: asparaginase unit) dugc dinh nghia 13 lvgng enzym can dé tao ra

1,0 micromol amoni trong 1 phut ¢ 37°C va do pH 7,0, trong d€m MOPS 0,1M véi
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asparagin 9,2 mg/mL.

Asparaginaza thity phan asparagin thanh axit aspartic va amoni. Amoni di ducjc
tao ra dugc két hop véi a-ketoglutarat dé tao ra axit glutamic, nho d6 NADH dugc oxy
héa thanh NAD+. Phan tng nay dugc xtc tdc bodi mot lugng glutamat dehydrogenaza
du. Su tiéu thu NADH dugc do bang phuong phap do quang & 340 nm. NADH c6 do
hép thu & 340 nm, trong khi d6 NAD+ khong c6 do hdp thu. Su giam mau dugc do

theo d6, va c6 thé c¢6 twong quan vdi hoat tinh asparaginaza.

Hoat tinh duoc xé4c dinh dua vao chét chuin asparaginaza c6 hoat tinh da biét.
San phidm thuong mai c6 hoat tinh d& dugc cong bd nhu Acrylaway® c6 thé dugc sir

dung 1am chét chuén.
Dinh lugng asparagin va axit aspartic bang k¥ thuat HPLC

Luong asparagin va axit aspartic ctia cdc mau c6 thé dugc phan tich trén hé
thong sic ky 16ng ap suét cao ThermoFisher WPS3000 bao gdém bom bdn thanh phén,
bd léy mau ty dong cé kiém soét nhiét do, 1o chira cOt va by phén phat hién huynh

quang c6 thé diéu chinh dugc.

Céc mau dugc phan tich sau khi dugc chuyén héa ty dong thanh din xudt trudce
khi dua vao cot. 30 pL nudc milli-Q, 10 pL dém borat 0,4M c6 d6 pH=10,2, 2 pL
méu, va 2 pL ortho-phthalaldehyt 10 g/L trong dém borat 0,4M c6 d6 pH=10,2 dugc
thu lai va duge tron bing cach hiit 1én va nha xudng béng pipet trong lo tron; 100 pL
nuée milli-Q duge thém vao, va cudi cting 2 uL dugc tiém vao dé phan tich sic ky trén
cdt Agilent zorbax eclipse AAA (4,6 mm x 150 mm, ¢& hat 3,5 pm) véi cot bao vé

tuong Ung.

Bom duoc thiét dat dén luu lwong ¢b dinh 1a 2mL/phut, cot duoc 1am can bing
ban diu bing dém phosphat 20 mM, do pH=7,5 va asparagin dugc rira giai bang
gradien tuyén tinh tir 4 phit dén 12 phut tir 0% dén 100% cua hdn hop chua 45%
metanol 45% axetonitril 10% nuéc. Huynh quang ctia dAn xuit asparagin thoét ra véi
anh sang & 340 nm va sy phat xa dugc dinh lugng & 450 nm. Cac méu duge phan tich
bing cééh so sanh v6i axit aspartic va asparagin chuin trong khoang ndng do tir 0,05

g/L dén 0,75 g/L.
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Vidul

Xt 1y hat ca phé Robusta c6 hdp va khong hép bang asparaginaza

Thiét 1ap m hinh thir nghiém vé asparaginaza dé xir Iy hat Robusta Viét Nam
Quy trinh hip

Trong ndi hép duoc st dung, chi cé thé thu dugc lugng nudce cudi cling trong
céc hat 13 20% khdi luong vi khong thé didu chinh luong nuée/hoi nude ddu vao cao
hon mic ndy duge. Do d6, budc ngdm so b duge dua vao trude khi quy trinh hip
duogc thuc hién trong ndi hép. Tuy nhién, dbi v6i muc dich d& néu, trén thi truong da
c6 ban thiét bi hdp linh hoat hon, trong trudng hop ndy budc ngdm so bd co thé 13
khong can thiét vi luong nudc cua hat ca phé c6 thé duoc 1am ting dén mac mong

muon bang cach xtr ly bang hoi nude.

Ngém so bg: 5,0 kg hat Robusta Vi¢t Nam + 1én téi 2,25 L nudc may duge tron
nhe nhang. Tiép tuc trén cho dén khi tat ca nudc déu duge hép thu bdi cac hat, khoang

20-30 phit.

Hép: Budc hdp duogc thuc hién bing ndi hdp Systec XV 65 Autoclave, chwong
trinh s6 3, budc hdp dién ra & 110-120°C trong 15 phut.

Xir Iy bing enzym va lam kho

4,5 L nudc may va 0 hodc 3000 ASNU Acrylaway® CB, L/kg hat dugc thém
vao 5,0 kg hat (lwong ban dau) trong didu kién tron nhe & 60°C trong 60 dén 120 phut.

Nudce va enzym dugce thém vao tir tir.

Sau khi xtr ly bing enzym, cc hat ca phé xanh duogc lam kho dén khoang 10%
khéi lugng nude trong tdng soi v6i nhiét do dau vao 13 60°C va véi luu lugng khong
khi 12 300m?/gid trong 1,5 gid dau tién va véi nhiét do dau vao 1a 50°C va luu lugng

khong khi 14 250 m?/gio trong 2,5 gid tiép theo.

Rang va phén tich acrylamit
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125 g hat ca phé dd dugc lam kho tir thir nghiém vé tac dung ctia enzym dugc
rang dén gid tri mau LRU 14 80. Sau d6, c4c hat nay dugc phan tich vé acrylamit bing
cach sir dung k¥ thuat LC-MS/MS.

Két qua

Ban dau, 5 kg hat Robusta Viét Nam xanh dugc hép 0 110°C véi téng luong
nuée 1a 35% khéi lugng (thu duoc trong budc ngidm so bd va hip nhu néu trén). 0
hodc 3000 ASNU Acrylaway® CB, L/kg hat ca phé dugc thém vao va duge dé& cho
phan g trong 120 phut trong diéu kién tron nhe. Sau khi 1am kho va rang, su giam
acrylamit dugc do 1a 38% dbi véi mau dwoge xir Iy bing enzym trong khi mau ddi
ching tao ra su gidm acrylamit 1a 3%. Trong ca hai trudng hgp, su giam dugc so sanh

v6i d6i chiing quy trinh twong ting khong c6 enzym.

Sau d6, thoi gian xir Iy bang enzym duoc 1am giam tir 120 phut xudng 60 phut;
céc thong s& con lai dwoc giit ¢b dinh. Viée xir ly bing enzym trong 60 phut din dén
su giam lugng acrylamit 14 33%. Sau d6, thir nghiém vé viéc ting nhiét do hép tr 110

dén 120°C duoc thir nghiém. Bét ngo 1, su giam acrylamit thu dugc luc nay chi la 4%.

Nhiét d6 hdp | ASNU Th?l glan Acryamit | Acryamit .
phan ung Su gidm
— lugng enzym/kg v6i ppb ppb AA
nudc hat - Hat xanh | Hat rang
boi o 0
1 | ching 1105835 % 0 | 120 phat i 290
quy trinh
Puoc xu o o 38%
2 | 1y bing nomc;é 35 2| 3000 | 120 phat i 180
enzym
boi
3 ching | Khong hép 0 120 phit - 300
quy trinh
Dugc xir 3%
4 | lybing | Khonghdp 3000 | 120 phut - 290
enzym
boi o 0
5 chung ! 10111%’735 & 0 60 phut <50 300
quy trinh o
Buoe xir | 100c, 35% e
6 |1y bing nu‘éc ° 3000 60 phut <50 200
,enzym
boi o
7 ching 120 C’, 35% 0 60 phut 80 230 4%
quy trinh e

-17-




25855

Duoc xu o o
8 | Iybing | 120G 3% | 3000 | 60phat | 70 220
nude
enzym
9 | Hatxanh | Khong hap 0 ngdm <50 - -
110°C, 8%
10 | Hat xanh furoe (OA 0 Kh?ng 140 - -
dang nguyén ngam
trang)

Céc muc 3 va 4 cho thiy ring viéc xtr Iy bang asparaginaza ma khong c6 bude
hép trude d6 hau nhu khong tao ra bat ky sw gidm acrylamit ndo. Viéc so sanh cic muc
5 va 6 voi cac muc 7 va 8 cho thiy ring nhiét do hép 14 quan trong ddi véi su giam
acrylamit. Viéc so sanh lugng acrylamit ctia cic hat xanh (chua dugc rang) trong céc
muc 5 va 6 c6 lugng nudc 1a 35% véi muc 10 trong d6 budce hép duogc thuc hién trén
hat xanh & dang nguyén trang c6 lugng nuéc 14 8% cho thdy rang lugng nudc 14 quan
trong. Khi hat xanh ¢6 lugng nudc thdp duge xtr 1y bang hoi nude, do dugc 140 ppb
axylamit trude khi rang. Acrylamit dugc tao ra trong bude xir Iy bing hoi nudc sé

khong duoc 1am giam bang viée xir Iy bang asparaginaza sau do.
Vidu2
Xt Iy hat ca phé Arabica c6 hap va khong hip bang asparaginaza

Céac hat Arabica dd dugc xir 1y bing asparaginaza & quy mo 5 g dugc thu
nghiém véi viée ¢ va khong c¢6 bude hdp trude bude xit Iy bing enzym. Trong trudng
hop nay, chi theo ddi su giam asparagin; tuy nhién d& biét rd 14 tién chét chinh cta sy

gidm acrylamit 13 asparagin.

Céc hat ca phé Arabica xanh chua dugc rita dugc thu nhdn tu CR3 (CR3 -
Kaffeeveredelung M. Hermsen GmbH, Bremen, Puc) vao ndm 2010. Cac hat nay
dugc thtr nghiém & quy md phong thi nghiém cung véi va khong cung voi

asparaginaza, Acrylaway® CB, L va c6 hép va khong hép.

Céc phan 5,0 g hat ca phé Arabica xanh chua dugc rira, c6 lwgng nuéce 13 6,5%
khéi lwong, dugc hdp trong 45 phut & 100°C trong cAc gia treo nhd duge gin vao ndi
hép hoi chita 1 L nude khir ion sbi. Sau khi hip, lugng nudc di duge hap thu dugce x4c
dinh theo cach dinh lugng. Sau do, cac hat dugc thém vao 4,2 mL nudc khir ion da
duoc 13m néng (60°C) chita 0 ASNU Acrylaway® CB, L/kg hodc 3000 ASNU/kg
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Acrylaway® CB, L. Céc phan 5 g hat khac chi duoc thém vao 4,2mL nudc khir ion dd
duoc 1am néng (60°C) chira 0 ASNU Acrylaway® CB, L/kg hodc 3000 ASNU/kg
Acrylaway® CB, L. Tét ca céc liéu lugng déu duoc thir nghiém trong bdn lan lap lai.
Céc mau dugc 1 & 60°C trong 45 phit véi tde d6 khudy 1a 20 vong/phiit. Sau 45-60

phut, nuée duge hap thu hodn toan bai cac hat.

Luong tuong duong véi 5 g hat xanh khd ban déu dugc xay; axit clohydric
dugc thém vao d& 1am bit hoat enzym va dé chiét asparagin. Sau khi chiét, cac hat

dugc loc va dugce gilt ¢ -18°C cho dén phéan tich tiép theo.

Luong asparagin dugc phan tich bing cach s dung hé théng sic ky long 4p
sufit cao, c4c axit amin duoc phan tich bing cach chuyén hoa thanh din xuét trudc khi

dua vao cft va huynh quang dugc dinh lugng.

Asparagin
mg/kg mg/kg trung binh
Tréng, khong hap 427
Trang, khong hap 339 407
Trang, khong hap 345
Trang, khong hap 513
Khong hip, Acrylaway 3000 U/kg 215
Khong hap, Acrylaway 3000 U/kg 101 172
Khong hép, Acrylaway 3000 U/kg 125
Khong hip, Acrylaway 3000 U/kg 248
Trang, hdp 45 phut 463
Tréng, hap 45 phut 514 447
Trang, hap 45 phut 415
Trang, hdp 45 phut 398
Hép 45 phut, Acrylaway 3000 U/kg 124
Hép 45 phut, Acrylaway 3000 U/kg 109
Hép 45 phut, Acrylaway 3000 U/kg 76 133
Hip 45 phut, Acrylaway 3000 U/kg 223

Khi str dung hat ca phé Arabica, ciing quan sat thiy su gidm asparagin giy ra

boi enzym dang ké khi khong c6 bude hap trude do.
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YEU CAU BAO HQ
1. Phuong phéap san xudt hat ca phé rang, phwong phép nay bao gdm cac bude:

(a) xtt ly hat ca phé Robusta thd bing hoi nuéc & nhiét d6 ndm trong khoang tir 105
dén 115°C;

(b) cho hat ca phé thé da duge xir Iy bing hoi nuée tiép xuc véi asparaginaza; va
(c) rang hat ca phé tho d3 dugc xir ly bing asparaginaza.

2. Phuong phép theo diém 1, trong d6 trude hodc trong budce (a), lwong nude éﬁa hat
ca phé dugc ting dén lwong nam trong khoang tir 30% khéi luong dén 45% khéi luong
nhu 35% khdi luong.

3. Phuong phap theo diém 1, trong do Iugng nude cua hat ca phé dugc tang bing cach

xu ly hoi.

4. Phuong phap theo diém bt ky trong s6 cac diém néu trén, trong dé budc (a) duge
thuc hién trong khoang thoi gian tir 5 dén 60 phut, t6t hon 13 tir 10-30 phiit nhu trong
15 phut.

5. Phuong phap theo diém bét ky trong sb cac diém néu trén, trong d6 viée cho tiép
xtic & budc (b) 13 trong khoang thoi gian tir 10 dén 240 phut, t6t hon 13 tir 30 dén 180
phut, t6t hon nira 13 tir 45 dén 180 phut.

6. Phuong phép theo diém bat ky trong s6 cac diém néu trén, trong d6 bude (b) duge
thuc hién bing cach cho tiép xuc véi asparaginaza & ndéng do tir 100 dén 30.000
ASNU/kg hat ca phé, tt hon 1a tr 500 dén 20.000 ASNU/kg hat ca phé nhu 3.000
ASNU/kg hat ca phé.

7. Phuong phap theo diém bat ky trong s6 cac diém néu trén, trong d6 sau budc (b) va
trude bude (c), hat ca phé thé duoc siy dén ham luong nude 13 tir 5 dén 15% khdi

lugng, t6t hon 1a tir 7 dén 12% khdi lwong.

8. Phuong phép theo diém bét ky trong sd cac diém néu trén, trong d6 hat ca phé dugc

xay sau budce (c).
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9. Phuong phap theo diém bit ky trong s6 cac diém néu trén, trong d6 asparaginaza
nay thu dugc tir Aspergillus, tot hon 1 A. oryzae hodc A. niger, hoic 1a bién thé cua

asparaginaza bd-me thu dugc tir Aspergillus, t6t hon 14 A. oryzae hodc A. niger.

10. Phuong phap theo diém bét ky trong s6 céc diém néu trén, trong d6 asparaginaza
nay bao gdm su khéc biét nhidu nhét 13 100, t6t hon 1a nhidu nhit 80 hodc nhiéu nhit
50, tot hon nita 1a nhiéu nhat 25, nhiéu nhét 20, nhidu nhét 15, nhidu nhit 10 hogc
nhiéu nhét 5 axit amin so v4i polypeptit tu nhién cua trinh tu bat k¥ trong sé cac SEQ

ID NO: 1 hoac 2.

11. Phuong phap theo diém bat ky trong s6 cac diém néu trén, trong d6 asparaginaza
nay c6 do ddng nhét trinh tu it nhit 50% voi polypeptit tu nhién cua trinh tu bét ky
trong s6 cac SEQ ID NO: 1 hoac 2, nhu ¢6 dd déng nhét trinh tu it nhat 60%, it nhét
70%, it nhat 80%, it nhét 85%, it nhat 90%, it nhit 91%, it nhit 92%, it nhit 93%, it
nhit 94%, it nhat 95%, it nhit 96%, it nht 97%, it nhit 98% hodc it nhit 99% véi
polypeptit tir nhién cua trinh tu bat ky trong sé cac SEQ ID NO: 1 hoic 2.

12. Phuong phap theo diém bét ky trong s§ cac diém néu trén, trong d6 asparaginaza

nay la asparaginaza bén nhiét.
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<110>
<120>
<130>
<1l60> 2
<170>
<210> 1
<211> 378
<212> PRT
<213>
<400> 1

Met Gly Val
1

Ser His Ala

Thr Tyr Val
35

Thr Thr Leu
50

Gly Ser Ser
65

Val Gly Ile

Ala Asn Val

Thr Ser Asp
115

Cys Asn Asp
130

Asn

Ser

20

Phe

Pro

Ala

Gln

Ala

100

Ile

Pro
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Gly
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Lys
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Val
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Leu

Val

Leu

Met
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Val

Leu

Pro

Thr
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Ile

Gln

Arg

Ala
135
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Leu

Tyr

Asn

40

Ile

Ala

Asp

Val

Leu

120

Gly

Ala

Pro
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Phe

Thr

Ala

Thr

105

Ser
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Leu

10

Arg

Leu

Ala

Thr

Val
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Asn

Lys

Val
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Ser
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Gly
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Pro

Val

Gln
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Thr

Phe

Gly

Tyr

Glu

Gly
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Leu
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45
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Lys

Met

Ser

Asn
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Ala

Ser

30

Gln

Thr
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Pro
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Glu
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15
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Val
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80
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Thr

145

Lys

Ala

Pro

Val

Phe

225

Pro

Asp

Tyr

Ala

Pro

305

Ile

Glu

Val

Leu

Pro

Asp

Lys

Ser

210

Lys

Tyr

Ile

Glu
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290

Phe

Val

Ser

Leu

Glu
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195
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Ala
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275
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Ser
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Leu

Glu

Val
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180

Arg

Phe
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Phe
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Met

Ile

Ala

Ser
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340

Gly
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Ile
165

Leu

Asp

Tyr

Glu
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245

Ile

His

Val

Ala

Thr

325

Ile

Leu

Ala

150

Val

Asn

Arg

Ala

Met

230

Pro

Thr

Asn

Ile

Met

310

Arg

Ala
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Phe

Gly
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Ser

215
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Ser
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Gly
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Tyr
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Gln
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Val
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Asn
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Ser
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255

Tyr
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Arg Ala Val Phe Glu Arg Ile Gly Val Ala
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<213> Aspergillus niger
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