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CHE PHAM CHUA SUBTILISIN bugC LAM ON DINH, PHUONG PHAP DIEU
CHE CHE PHAM NAY VA HOP CHAT PE sU DUNG TRONG CHE PHAM
NAY -

(57) Sang ché dé cap dén sy chuyén héa aldehyt peptit thanh san phim cong

hydrosulfit c6 thé dugc sl dung dé lam tang do tan trong nudc trong qué trinh

tinh ch& aldehyt peptit. Thuan 1i 13, ban than san phidm cong hydrosulfit niy cé

hiéu qua lam chét lam 6n dinh va chat dc ché subtilisin va cling c6 thé 1am én

dinh enzym thi hai n€u ¢6 mat. Sn phdm cong hydrosulfit ¢6 hiéu qua lam chat

tic ch€ subtilisin, va gift lai dugc tic dung tc ch€ va 1am 6n dinh clia né trong

chat tdy rira dang 16ng trong qud trinh bdo quin. Do d6, viec sit dung san phdm

cong hydrosulfit ¢6 thé tranh dugc chi phi va thdi gian dé chuyén héa né nguoc

trg lai thanh aldehyt peptit va c6 thé tiét kiem dugc bu6c 1am kho aldehyt peptit

sau do, va diéu ndy c6 thé tranh duoc sy bét tién chia viéc van dung aldehyt peptit

& dang bot hoac dudi dang dung dich nudc rat lodng.
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Linh vic ky thuat dwoc dé cip

Sang ché dé cap dén ché phdm chira subtilisin dugc 1am dn dinh bing din xuét
aldehyt peptit. Sang ché con d& cép dén phuong phap didu ché ché phdm nay, va hop chét

dé st dung trong ché phdm nay.
Tinh trang k§ thuét ciia sang ché

WO 98/13458, WO 94/04651, WO 98/13460, WO 95/25791 va WO 2009/118375
boc 16 chit tdy rira dang 16ng véi proteaza dang subtilisin duge 1am dn dinh bang aldehyt
peptit. WO 2011/036153 boc 16 ring viée bd sung aldehyt peptit vao chit tiy rira chua

subtilisin dang hat c6 thé cai thién tinh ning tay rira.

D3 biét 5 ring aldehyt c6 thé tao thanh san phdm cong tan dugc véi NaHSOs (cac
san phdm cong bisulfit hodc hydrosulfit) va da biét rd ring aldehyt peptit c6 xu huéng it tan

trong nudec.

WO 98/47523 va US 6,500,802 bdc 10 axit peptidyl-2-amino-1-hydroxyalkansulfonic
va viéc st dung chung lam chét (rc ché proteaza. US 5,436,229 boc 10 san phidm cong

bisulfit ctia din xuét L-arginin aldehyt va viéc sir dung chiing 1am chét &c ché thrombin.

US 4,691,007 bdc 10 céc san phém cOng bisulfit cta aldehyt tetrapeptit hitu dung lam

chat trc ché elastaza bach cau cia nguoi.

US 4,703,036, US 4,478,745 va US 5,578,574 bdc 10 phwong phép diéu ché aldehyt
peptit & dang khd.

Ban chit ky thuit ciia sang ché

Trong qué trinh san xuét ché phdm subtilisin dugce 1am 6n dinh & quy mé 16n, dic
biét wu tién viéc van dung céc nguyén lidu tho dang 16ng, do can nhéc ca vé tinh an toan va
v& viée xir Iy. Aldehyt peptit c6 xu hudng it tan trong nuéc, diéu ndy 1am cho viée diéu ché
dung dich nuéc dang dic trd nén khé khin hodc khong kha thi va doi hdi phai st dung sén
phdm kho hodc dung dich nuéc rat lodng khi tao ra dung dich subtilisin dugc 1am én dinh d¢é

st dung trong ché phdm dang long hodc dé tao hat dé tao ra ché pham dang hat.
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Su chuyén héa aldehyt peptit thanh san phdm cong hydrosulfit c6 th8 dugc st dung
dé 1am tang do tan trong nudc trong qué trinh tinh ché aldehyt peptit. Thuén loi 13, cac tac
gia sang ché da phat hién ra ring ban than san phdm cong hydrosulfit nay c6 tac dung lam
chit 1am 6n dinh va chit (rc ché subtilisin va n6 ciing c¢6 thé 1am én dinh enzym tht hai
(khong phai 1a subtilisin) néu c6 mit. Céc tic gia sang ché da phat hién ra ring san phim
cong hydrosulfit c6 hi¢u qua 1am chét trc ché subtilisin, va cling da phat hién ra ring né giit
lai dwgc tac dung e ché va 1am n dinh cia né trong chit tiy rira dang léng trong qua trinh
bao quan. Do d6, viéc sir dung san pham cong hydrosulfit c6 thé tranh dugc chi phi va thoi
gian dé chuyén hoa n6 nguoc trd lai thanh aldehyt peptit va co6 thé tiét kiém dwgc bude lam
kho aldehyt peptit sau d6, va diéu nay c6 thé tranh dugc sy bit tién cia viéc van dung
aldehyt peptit & dang bot hoic dudi dang dung dich nuéc rét loang. Ngoai ra, viéc bd sung
san phdm cdng bisulfit ctia aldehyt peptit cling c6 thé cai thién tinh ning tdy rira (hiéu suit
giit rira) ctia chét tdy rira chira subtilisin.

Theo 6, sang ché d& xuit ché phim chira subtilisin va san phim cong hydrosulfit
cua aldehyt peptit, c6 cong thirc X-B!-NH-CHR-CHOH-SO3M. C4c nhém trong cdng thirc
ndy c6 nghia néu dudi day:

a) M 13 H (hydro) ho#c kim loai kiém, t6t hon 13 Na hoic K;

b) R 12 nhém sao cho NH-CHR-CO 1a gbc L hodc D-axit amin (dudi ddy dugc thé hién 1a
BY);

¢) B! 1a mét gbc axit amin; va

d) X bao gdm mdt hogc nhidu gc axit amin (tt hon 13 mét hodc hai), tiy y chita nhém béo
vé dhu N.

Sang ché con dé& xuit phuwong phap diéu ché ché phdm nay, phuong phap nay bao
gdm budc tron subtilisin, dung dich nuée chira san phdm cong hydrosulfit ciia aldehyt peptit
c6 cong thirc X-B!-NH-CHR-CHOH-SOsM (trong d6 M, R, B! va X duoc dinh nghia nhu
trén), va tlly y chét hoat dong bé mit.

Ngoai ra, sang ché dé xut hop chét dé sir dung trong ché pham nay, hop chét nay 1a
san phim cdng hydrosulfit cia aldehyt peptit ¢6 cong thirc X-B!-NH-CHR-CHOH-SO;M. R
c6 thé 1a p-hydroxy-benzyl, va M, B! va X dugc dinh nghia nhu trén.
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MBO ta chi tiét sang ché
Ché pham subtilisin dugc 1am én dinh

Ché phédm theo sang ché chira subtilisin va san phdm cdng hydrosulfit cua aldehyt
peptit, va n6 c6 thé tiy ¥ chira enzym thir hai. Ché phim nay c6 thé & dang long hodc dang

hat. N6 c6 thé 12 ché phadm tdy rira ma con chira thém chét hoat dong bé mit.

Trong ché phidm nhu chit tdy rtra dang 16ng hodc dang hat, luong ciia mdi enzym
(subtilisin va enzym th@ hai tiy y) thudng s& ndm trong khoang tir 0,04 dén 80micro-M
(hodc micro-mol/kg), cu thé 13 ndm trong khoang tir 0,2 dén 30micro-M, dic biét 1a nim
trong khoang tir 0,4 dén 20micro-M (thudng 12 ndm trong khoang tir 1 dén 2000mg/L hodc
mg/kg, cu thé 13 ndm trong khoang tir 5 dén 750mg/L, diic biét 1a nim trong khoang tir 10
dén 500mg/L) dugc tinh dudi dang protein enzym tinh khiét. Trong ché phdm nhu chét co
enzym, luong ciia mdi enzym thudng s& ndm trong khoang tir 0,01 dén 20mM, cu thé 1a
nim trong khoang tir 0,04 dén 10mM, dic biét 13 nim trong khoang ti 0,1 dén 5mM
(thwong 13 ndm trong khoang tir 0,3 dén 500g/L, cu thé 1a nim trong khoang tr 1 dén
300g/L, dic biét 1a ndm trong khoang tir 3 dén 150g/L) dwoc tinh dudi dang protein enzym
tinh khiét,

Ty s mol gitta chit trc ché hodc chét 1am 6n dinh enzym theo sang ché va subtilisin
1a it nhét 1:1 hodic 1,5:1, va ty s& mol nay nho hon 1000:1, tét hon nita 13 nhé hon 500:1,
tham chi t&t hon nita 12 ndm trong khoang tir 100:1 dén 2:1 hodc ndm trong khoang tir 20:1

dén 2:1, hodc t6t nhét 13, ty s6 mol nay ndm trong khoang tir 10:1 dén 3:1.
Aldehyt peptit

San pham cdng bisulfit dugc st dung trong phwong phép nay c¢6 thé co ngudn gde tir
aldehyt peptit ¢6 cong thirc X-B!-B%-H trong d6 c4c nhém duge dinh nghia nhu trén véi BY
14 gbc axit amin don 1¢ ¢6 cdu hinh L hodc D ¢6 cong thirc: NH-CHR-CO.

NH-CHR-CO (B°) 12 gbc L hozic D-axit amin, trong d6 R ¢6 thé 13 mach bén béo
hodc thom, vi du, aralkyl nhu benzyl, trong d6 R c6 thé duoc thé ty y. Cu thé hon, gbc B
¢6 thé 13 16n, trung tinh, phén cue, ky nuéc va/hodc thom, dugce thé tiy y. Céc vi du 12 dang
D hodc L cua Tyr (p-tyrosin), m-tyrosin, 3,4-dihydroxyphenylalanin, Phe, Val, Met,
norvalin (Nva), Leu, Ile ho#dc norleuxin (Nle); dac bi¢t 1a Tyr, m-tyrosin, 3,4-

dihydroxyphenylalanin, Phe, Val, Met, Nva hodc Nle.

-4-
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Trong cbng thirc néu trén, X-B'-B%-H, gbc B! mdt cach cu thé ¢6 thé 1a nho, béo, ky
nudc va/hodc trung tinh. Céc vi du 1a alanin (Ala), xystein (Cys), glyxin (Gly), prolin (Pro),
serin (Ser), threonin (Thr), valin (Val), norvalin (Nva) va norleuxin (Nle); cu thé 13 Ala,

Cys, Gly, Ser, Thr, Val, Nva va Nle.

Mot cach cu thé, X c6 thé 1a mét hodc hai gbe axit amin c6 nhém bao vé dau N tiy y
(ttrc 12 hop chét nay 13 aldehyt tri- hodc tetrapeptit c6 hodc khong c6 nhém bao vé). Do do,
X ¢6 thé 1a B2, B3-B?, Z-B?, Z-B3-B? trong d6 mdi B? va B2 1a mot gbc axit amin, va Z 1a

nhom bao vé dau N.

Mot cach cu thé, gbc B2 c6 thé 1 nho, béo va/hoic trung tinh, vi du, Ala, Gly, Thr,
Arg, Leu, Phe hodc Val; cu thé 1a Gly, Thr hodc Val.

Mot cach cu thé, gbe B3 ¢6 thé 1a 16n, ky nude, trung tinh va/hodc thom, duge thé ty

y, vi duy, Phe, Tyr, Trp, Phenylglyxin, Leu, Val, Nva, Nle hoac Ile.

Nhém bio vé ddu N Z (néu c6 mit) c6 thé duge chon tir formyl, axetyl (Ac),
benzoyl, trifloaxetyl, flometoxy cacbonyl, metoxysuxinyl, nhom bao v¢ uretan thom va béo,
benzyloxycacbonyl Cbz), t-butyloxycacbonyl, adamantyloxycacbonyl, p-metoxybenzyl
cacbonyl (MOZ), benzyl (Bn), p-metoxybenzyl (PMB) hodc p-metoxyphenyl (PMP),
metoxycacbonyl (Moc); metoxyaxetyl (Mac); metyl carbamat hodc nhom metylamino
cacbonyl/metyl ure. Trong trudong hop aldehyt tetrapeptit c6 nhom bao vé (tiac 1a X = Z-B3-
B?), Z t6t hon 1a nhém béo nhd, vi du, formyl, axetyl, flometoxy cacbonyl, t-
butyloxycacbonyl, metoxycacbonyl (Moc); metoxyaxetyl (Mac); metyl carbamat hodc nhom
metylamino cacbonyl/metyl ure. Trong trudng hop aldehyt tripeptit c6 nhoém bao vé (tac l1a
X = Z- B?), Z t6t hon 1a nhém thom 16n nhu benzoyl, benzyloxycacbonyl, p-metoxybenzyl
cacbonyl (MOZ), benzyl (Bn), p-metoxybenzyl (PMB) hodc p-metoxyphenyl (PMP).

Céc aldehyt peptit thich hgp dugc mo ta trong WO 94/04651, WO 95/25791, WO
98/13458, WO 98/13459, WO 98/13460, WO 98/13461, WO 98/13461, WO 98/13462, WO
2007/141736, WO 2007/145963, WO 2009/118375, WO 2010/055052 va WO
2011/036153. Cu thé hon, aldehyt peptit c6 thé 1a Z-RAY-H, Ac-GAY-H, Z-GAY-H, Z-
GAL-H, Z-VAL-H, Z-GAF-H, Z-GAV-H, Z-GGY-H, Z-GGF-H, Z-RVY-H, Z-LVY-H,
Ac-LGAY-H, Ac-FGAY-H, Ac-YGAY-H, Ac-FGAL-H, Ac-FGAF-H, Ac-FGVY-H, Ac-
FGAM-H, Ac-WLVY-H, MeO-CO-VAL-H, MeNCO-VAL-H, MeO-CO-FGAL-H, MeO-
CO-FGAF-H, MeS0,;-FGAL-H, MeSO0,-VAL-H, PhCH,O(OH)(O)P-VAL-H, EtSO»-

-5-
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FGAL-H, PhCH,SO,-VAL-H, PhCH,O(OH)(O)P-LAL-H, PhCH,O(OH)(O)P-FAL-H hoac
MeO(OH)(O)P-LGAL-H. G day, Z 13 benzyloxycacbonyl, Me 13 metyl, Et 13 etyl, Ac l1a
axetyl, H 1a hydro, va céc chit cai con lai dai dién cho céc géc axit amin dugc goi theo quy

dinh chit cai don tiéu chuin (vidy, F =Phe, Y =Tyr, L = Leu).

Theo cach khéc, aldehyt peptit c6 thé c6 cong thirc nhu duge md ti trong WO
2010/055052:

P-O-(Ai-X")o-An+1-Q
trong d6 Q 1a hydro, CHs, CX3, CHX> hodc CH:X, trong d6 X 1a nguyén tir halogen;

trong d6 mdt X' 14 “nhédm chup mii N kép” CO, CO-CO, CS, CS-CS hodc CS-CO, t6t nhat

1a urido (CO), va cac X' con lai khong la gi,
trong d6 n = 1-10, t&t hon 14 2-5, t&t nhét 13 2,
trong d6 mbi trong s6 A va An+1 12 gbc axit amin c6 cdu tric:
—~NH-CR-CO- dbi véi gbc phia bén phai ctia X=-CO-, hoic
—CO-CR-NH- dbi v6i gbc phia bén trai cia X=-CO-

trong d6 R 13 H- hodc nhém alkyl hoic alkylaryl dugc thé tiy y ma c6 thé tiy ¥ bao gbm
nguyén tt khéac loai va c6 thé tily y duoc lién két voi nguyén tir N, va
trong d6 P 12 hydro hoic nhém bao vé du C bat ky.

Céc vi du v& aldehyt peptit ndy bao gdm a-MAPI, B-MAPI, F-ure-RVY-H, F-ure-
GGY-H, F-ure-GAF-H, F-ure-GAY-H, F-ure-GAL-H, F-ure-GA-Nva-H, F-ure-GA-Nle-H,
Y-ure-RVY-H, Y-ure-GAY-H, F-CS-RVF-H, F-CS-RVY-H, F-CS-GAY-H, Antipain,
GE20372A, GE20372B, Chymostatin A, Chymostatin B va Chymostatin C.

Cac vi du khac vé aldehyt peptit dugc bdc 1§ trong WO 2010/055052 va WO
2009/118375, WO 94/04651, WO 98/13459, WO 98/13461, WO 98/13462, WO
2007/145963, (P&G).

San phdm cong hydrosulfit ctia aldehyt peptit

San phdm cdng hydrosulfit cia aldehyt peptit c6 thé c6 ngudn gdc tir cac aldehyt

peptit néu trén.
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Céc vi du cu thé 1a Cbz-RA-NHCH(CH2CsH4OH)C(OH)(SOsM)-H, Ac-GA-
NHCH(CH2CsH:OH)C(OH)(SOsM)-H, Cbz-GA-NHCH(CH,C¢H4OH)C(OH)(SOsM)-H,
Cbz-GA-NHCH(CH,CH(CH3)2))C(OH)(SOsM)-H, Cbz-VA-NHCH(CH2CH(CH:)2))-
C(OH)(SOsM)-H, Cbz-GA-NHCH(CH,Ph)C(OH)(SOsM)-H, Cbz-GA-NHCH(CH(CH;))-
C(OH)(SOsM)-H, Cbz-GG-NHCH(CH,CsHsOH)C(OH)(SOsM)-H, Cbz-GG- |
NHCH(CH2Ph)C(OH)(SOsM)-H, Cbz-RV-NHCH(CH,C¢HsOH)C(OH)(SOsM)-H, Cbz-
LV-NHCH(CH:CsH:OH)C(OH)(SO:M)-H, Ac-LGA-NHCH(CH,CsH:OH)C(OH)(SOsM)-
H, Ac-FGA-NHCH(CH,CoH;OH)C(OH)(SO:M)-H, Ac-YGA-
NHCH(CH2CsH4OH)C(OH)(SOsM)-H, Ac-FGA-NHCH(CH,CH(CHs),))C(OH)(SOsM)-H,
Ac-FGA-NHCH(CH,Ph)C(OH)(SOsM)-H, Ac-FGV-NHCH(CH,CsH4OH)C(OH)(SO3M)-
H, Ac-FGA-NHCH(CH,CH,SCH3)(SO:M)-H, Ac-WLV-NHCH(CH2CsH4OH)-
C(OH)(SOsM)-H, MeO-CO-VA-NHCH(CH>CH(CH;)2))C(OH)(SO3M)-H, MeNCO-VA-
NHCH(CH,CH(CH3)2))C(OH)(SOsM)-H, MeO-CO-FGA-NHCH(CH,CH(CHs)y))-
C(OH)(SO:M)-H, MeO-CO-FGA-NHCH(CH,Ph)C(OH)(SOsM)-H, MeSO,-FGA-
NHCH(CH2CH(CH;)2))C(OH)(SO3M)-H, MeSO,-VA-NHCH(CH,CH(CHs),))-
C(OH)(S0:M)-H, PhCH,0(OH)(0)P-VA-NHCH(CH,CH(CHs),))C(OH)(SOsM)-H,
EtSO2-FGA-NHCH(CH>CH(CH3)))C(OH)(SOsM)-H, PhCH>S02-VA-
NHCH(CH,CH(CHj3)2))C(OH)(SOsM)-H, PhCH,0(OH)(O)P-LA-NHCH(CH,CH(CH),))-
C(OH)(SOsM)-H, PhCH,O(OH)(0)P-FA-NHCH(CH,CH(CHs)2))C(OH)(SOsM)-H,
MeO(OH)(0)P-LGA-NHCH(CH2CH(CH:)2))C(OH)(SOsM)-H, va F-ure-RV-
NHCH(CH,CsH4OH)C(OH)(SO:M)-H trong d6 M=dién tich am, H, Na hoic K hoic dbi

ion khéc.
Subtilisin

Subtilisin 14 phan nhém cua serin proteaza. Serin proteaza 1a enzym xuc tic cho su
thiiy phéan céc lién két peptit, va trong d6 c6 gbc serin thiét yéu tai vi tri hoat dong (White,
Handler and Smith, 1973 "Principles of Biochemistry," Fifth Edition, McGraw-Hill Book
Company, NY, pp. 271-272). Subtilisin bao gdm, t6t hon 1a gdm c6, cdc phan nhém I-S1 va
I-S2 nhu dugc dinh nghia trong céac tai li¢u Siezen et al., Protein Engng. 4 (1991) 719-737
va Siezen et al., Protein Science 6 (1997) 501-523. Do céu tric duge bao toan & mitc dd cao
ctia vi tri hoat dong cua serin proteaza, subtilisin theo sang ché c6 thé twong dwong vé mit
chirc nang v6i phan nhom dugc dé xuét duogc goi 1a subtilaza trong tai liéu cia Siezen va

cOng sy (néu trén).
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Subtilisin c6 thé c6 nguén géc tr dong vat, thuc vat hodc vi sinh vat, bao gém cac thé
dot bién duoc cai bién vé mat hoa hoc hoic vé mit di truyén (cac bién thé dugc thibt ké
protein). Cac vi du vé subtilisin bao gdm cac subtilisin c6 ngudn gbc tir Bacillus, vi du,
subtilisin Novo, subtilisin Carlsberg, subtilisin BPN’, subtilisin 309, subtilisin 147 va
subtilisin 168 (dugc md td trong WO 89/06279) va Protease PD138 (WO 93/18140). Cac vi
du dugc md ta trong WO 98/020115, WO 01/44452, WO 01/58275, WO 01/58276, WO
03/006602 va WO 04/099401. Cac vi du khic 1a céc bién thé dwgc md ta trong WO
92/19729, WO 98/20115, WO 98/20116, WO 98/34946, WO 2011/036263 va hdn hop cua

céc proteaza.

Cac vi du vé subtilisin c6 trén thi trudng bao gém Kannase™, Everlase™, Relase™,
Esperase™, Alcalase™, Durazym™, Savinase™, Ovozyme™, Liquanase™, Coronase™,
Polarzyme™, Pyrase™, Pancreatic Trypsin NOVO (PTN), Bio-Feed™ Pro va Clear-
Lens™ Pro; Blaze (tit ca déu dugc ban bdi Novozymes A/S, Bagsvaerd, Pan Mach). Céc
subtilisin c6 trén thi truong khic bao gdm Ronozyme™ Pro, Maxatase™, Maxacal™,
Maxapem™, Opticlean™, Properase™, Purafast™, Purafect™, Purafect Ox™, Purafact
Prime™, Excellase™, FN2™, FN3™ v3 FN4™ (duoc ban bdi Genencor International Inc.,
Gist-Brocades, BASF hodc DSM). Céc vi du khéc 1a Primase™ va Duralase™. Blap R, Blap
S va Blap X dugc ban bdi Henkel.

Enzym thir hai

Ngoai subtilisin, ché pham tay rira c¢6 thé tuy y chita enzym thtr hai nhu lipaza,
cutinaza, amylaza, carbohydraza, xenlulaza, pectinaza, pectat lyaza, mannanaza, arabinaza,
galactanaza, xylanaza, oxidaza, laccaza va/hodc peroxidaza. Ché pham nay c6 thé chira mdt,

hai hodc nhi€u enzym khong phai 1a subtilisin.
Lipaza va cutinaza

Lipaza va cutinaza thich hgp bao gdm lipaza va cutinaza c6 ngudn gbc tir vi khuin
hodc ndm. Céc thé dot bién dugc cai bién vé mat hoa hoc hodc duge thiét ké protein ciing
duge bao gdm. Cac vi du bao gdm lipaza tir Thermomyces, vi du, tit T. lanuginosus (tradc
day dugc dit tén 1a Humicola lanuginosa) nhu dugc mo ta trong EP 258 068 va EP 305 216,
cutinaza tir Humicola, vi du H. insolens nhu dugc md ta trong WO 96/13580, lipaza cua
Pseudomonas, vi du, tit P. alcaligenes hodc P. pseudoalcaligenes (EP 218 272), P. cepacia
(EP 331 376), P. stutzeri (GB 1,372,034), P. fluorescens, Pseudomonas sp. ching SD 705

-8-
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(WO 95/06720 va WO 96/27002), P. wisconsinensis (WO 96/12012), lipaza cta Bacillus, vi
du, tir B. subtilis (Dartois et al., 1993, Biochemica et Biophysica Acta, 1131: 253-360), B.
stearothermophilus (JP 64/744992) hodc B. pumilus (WO 91/16422).

Céc vi du khac 1a cac bién thé lipaza nhu cac bién thé lipaza dugc mé ta trong WO
92/05249, WO 94/01541, EP 407 225, EP 260 105, WO 95/35381, WO 96/00292, WO
95/30744, WO 94/25578, WO 95/14783, WO 95/22615, WO 97/04079, WO 97/07202, WO
00/060063, WO 2007/087508 va WO 2009/109500.

Enzym lipaza c6 trén thi truong duogc wu tién bao gdm Lipolase™, Lipolase Ultra™,
va Lipex™; Lecitase™, Lipolex™; Lipoclean™, Lipoprime™ (Novozymes A/S). Céc
lipaza c¢6 trén thi truong khac bao gdm Lumafast (Genencor Int Inc); Lipomax (Gist-

Brocades/Genencor Int Inc) va lipaza cua Bacillus sp tir Solvay.

Amylaza

Amylaza (o va/hodc B) thich hop bao gdm amylaza c6 ngudn gdc tir vi khudn hodc
ndm. Cac thé dot bién dugc cai bién v& mit héa hoc hodc duoc thiét ké protein cling dugc
bao gém. Amylaza bao gém, vi du, a-amylaza dugc thu nhén tir Bacillus, vi dy, ching dic

biét cua Bacillus licheniformis, dugc mo ta chi tiét hon trong GB 1,296,839.

Céc vi du vé amylaza hitu dung 1& céc bién thé dugc mo ta trong WO 94/02597, WO
94/18314, WO 96/23873 va WO 97/43424, dic biét 1a céc bién thé c6 cac dot bién thé &
mot hodc nhiéu vi tri trong sb céc vi tri sau day: 15, 23, 105, 106, 124, 128, 133, 154, 156,
181, 188, 190, 197, 202, 208, 209, 243, 264, 304, 305, 391, 408 va 444.

Cac amylaza c6 trén thi truong 1a Stainzyme; Stainzyme Plus; Duramyl™,
Termamyl™, Termamyl Ultra; Natalase, Fungamyl™ va BAN™ (Novozymes A/S),

Rapidase™ va Purastar™ (tir Genencor International Inc.).
Lyaza

Pectat lyaza c6 thé 12 enzym kiéu dai c6 ngudn gbdc tir Bacillus, cu thé 1a B.
licheniformis hoac B. agaradhaerens, hodc bién thé c6 ngudn gdc tir loai bit ky trong s6
nay, vi du, nhu dugc mé ta trong US 6,124,127, WO 1999/027083, WO 1999/027084, WO
2002/006442, WO 2002/092741, WO 2003/095638. Pectat lyaza c6 trén thi truong la
XPect, Pectawash va Pectaway (Novozymes A/S).

Mannanaza
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Mannanaza c¢6 thé 14 mannanaza kiém thudc ho 5 hodic 26. N6 c6 thé 1a kiéu dai tir
Bacillus hodc Humicola, cu thé 13 B. agaradhaerens, B. licheniformis, B. halodurans, B.
clausii hodc H. insolens. Cac mannanaza thich hgp dugc md ta trong WO 1999/064619.

Mannanaza c6 trén thi truong 18 Mannaway (Novozymes A/S).
Xenlulaza

Xenlulaza thich hop bao gdm xenlulaza c6 ngudn gdc tir vi khuén hogic nim. Céac thé
dot bién duoc cai bién v& mit hoa hoc hoiic dugc thiét ké protein cling dugc bao gém.
Xenlulaza thich hop bao gdm xenlulaza tir chi Bacillus, Pseudomonas, Humicola,
Fusarium, Thielavia, Acremonium, vi du, xenlulaza cia ndm dugc san sinh tt Humicola
insolens, Myceliophthora thermophila va Fusarium oxysporum dugc bdc 10 trong US
4,435,307, US 5,648,263, US 5,691,178, US 5,776,757 va WO 89/09259.

Céc xenlulaza d3ic biét thich hop 1a cac xenlulaza kiém hoic trung tinh ¢6 céac loi ich
git mau. Céc vi du vé xenlulaza nay la xenlulaza dugc mo ta trong EP 0 495 257, EP 0 531
372, WO 96/11262, WO 96/29397, WO 98/08940. Céc vi du khac 13 cac bién thé xenlulaza
nhu dugc mo td trong WO 94/07998, EP 0 531 315, US 5,457,046, US 5,686,593, US
5,763,254, WO 95/24471, WO 98/12307 va WO 99/01544.

Céc xenlulaza c6 trén thi truong la Celluzyme, Celluclean; Endloase; Carezyme;

Renozyme; whitezyme (Novozymes A/S).
Diéu ché aldehyt peptit va san phdm cdng hydrosulfit/bisulfit

Aldehyt peptit c6 thé dugc chuyén hoéa thanh san phdm cong hydrosulfit tan trong
nudc b%mg phéan ng véi natri bisulfit, nhu duge md ta trong céc gido trinh, vi du March, J.

Advanced Organic Chemistry, fourth edition, Wiley-Interscience, US 1992, p 895.

Phan (tng chuyén héa thanh san phim cong hydrbsulﬁt la thuan nghich (Ex J. Am.
Chem. Soc. 1978, 100, 1228). Do d6, san phdm cdng c6 thé chuyén héa ngugc mot phén
ho#ic hoan toan dé giai phong aldehyt peptit trong chét tiy rira dang 16ng, trong ché phdm

subtilisin dang 16ng, hodc trong nude rira.

Aldehyt peptit dang quan tdm c6 thé duge diéu ché bang cac phuong phép da biét, vi
du, nhu dugc md ta trong US 4,703,036, US 4,478,745 hodc US 5,578,574 béng cach bo
qua budc lam kho cudi cling, hogc né co thé duge didu ché bing phuong phap bat ky trong

sb cac phuong phép dugc néu trong 4n phdm J. Pept. Sci. 2007; 13; 1-15 ho#c dwgc néu vi
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du trong 4n phdm Synthesis 1983, 676. Aldehyt peptit c6 thé 1a thé hodc duge tinh ché,

duge tach ra & dang chit rin hoic dugc gifr trong dung dich bang dung méi hitu co.

Dung dich nuéc cia san phdm cong bisulfit c6 thé duge didu ché bing cach cho
aldehyt peptit trong rng phan ing v4i dung dich nudc cua natri bisulfit (natri hydro sulfit,
NaHSO3); kali bisulfit (KHSO3) bing cac phuong phap di biét, vi du, nhu duge mé ta trong
WO 98/47523; US 6,500,802; US 5,436,229; J. Am. Chem. Soc. 1978, 100, 1228; Org.
Synth., Coll. Vol. 7: 361.

Ché phim tay rira

Chét ty rira c6 thé 1a chét ty rira dang hat hoic dang 16ng. Chét tdy rira dang long 1a
& dang vat ly khong phai 1a dang rén (hodc khi); c6 thé 1a chit 1ong c6 thé rét duogc, gel co
thé rét dugc hodc gel khong thé rét duoc. Chét tiy rira nay c6 thé 1a ding hudéng hodc ¢ clu
tric, tot hon 14 ddng hudng. Chit tdy rira bao gdm ché pham hitu dung cho viéc gidt rira
trong may gidt ty dong hodc cho vi¢c giat bang tay. Chét téy rira chira it nhit mot chét hoat

dong bé mit. Chét ty rira cling c6 thé bao gdbm chét ting cuong.

Ché phim tdy rira dang hat c6 thé 14 hat hogc bdt, hodc bdt/hat dugc nén thanh vién
nén, banh. Ché phdm nay c6 thé & dang vién nén, thanh hoic tdi, bao gdm tii nhiéu ngan.
Ché phim nay c6 thé & dang bot, vi du bot chay tu do, nhu dang két ty, bt dwoc sdy phun,
dang bao nang, dang ép dun, dang kim, dang so1i, dang bong, hodc td hop bét ky cta chung.

Céc thanh phan chit tiy rira c6 thé dwogc tach biét v6i nhau vé mit vat 1y bing céc
ngén trong thi tan dwgc trong nudc hodc trong cac 16p khac nhau ctia vién nén (xem phén
Liéu don vi dudi day). Nho d6 c6 thé tranh dugc twong tac bat lgi khi bao quan giira cac
thanh phan. Céc profin hoa tan khéc nhau ctia mdi ngan ciing ¢6 thé gy ra sy hoa tan tré

cua cac thanh ph'?m dugc chon trong dung dich giat rira.

Tai ¢6 thé c6 dang, hinh dang va vat lidu bét ky ma thich hop dé cdm nim ché phém,
vi du, ma khong l1am giai phong ché phdm ra khéi tai truée khi tiép xtc véi nude. Tai duge
lam tir mang tan dugc trong nudc va c6 thé tich bén trong. Thé tich bén trong nay c6 thé
duoc chia thanh cac ngan cia ti. Mang dugc wu tién 1a vat liéu dang polyme, tdt hon 13
polyme dugc tao thanh mang hodc phién. Polyme, copolyme hozc din xuét ciia ching dugc
uu tién 1a polyacrylat dugc chon, va copolyme acrylat tan dugc trong nudc, metyl
xenluloza, carboxy metyl xenluloza, natri dextrin, etyl xenluloza, hydroxyetyl xenluloza,

hydroxypropyl metyl xenluloza, malto dextrin, poly metacrylat, t6t nhat 14 copolyme rugu
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polyvinylic, va hydroxypropyl metyl xenluloza (HPMC). Tét hon 1a lugng polyme trong
mang, vi du PVA, 13 it nhit khoang 60%. Phan tir lwgng trung binh dugc wu tién thudng sé
nim trong khoang tir khoang 20000 dén khoang 150000. Mang ciing c6 thé 1a ché phdm hoa
tron chira cac san phdm hoa trén polyme c6 thé phan giai bang cach thity phan va tan duge
trong nuéc nhu polyactit va ruou polyvinylic (duoc biét véi sb tham chiéu thuong mai 1a
M8630, dugce ban boi Chris Craft In. Prod. Of Gary, Ind., Hoa K¥) cong véi chit déo héa
nhu glyxerol, etylen glyxerol, propylen glycol, sorbitol va hdn hop cia ching. Tai ¢ thé
chira ché phdm giat sach dang rén hoic cic thanh phin va/hodc ché phim lam sach dang
16ng hodc cac thanh phin dugc tach biét bing mang tan dugc trong nudc. Ngin ding dé
chira cac thanh phin dang 16ng c6 thé 1a khac vé mit thanh phan cu tao so v6i ngan chira
chét rin (xem vi dy, US 2009/0011970).

Viéc Iya chon cac thanh phan chit tiy rira c6 thé bao gdm, dé cham soc vai, xem xét
loai vai can duogc lam sach, loai va/hodc mirc do Véy bén, nhiét do dién ra qua trinh lam
sach, va dang bao ché ctia san phdm chét téy rira. Mic du cac thanh phﬁn duogc néu dudi day
dugc phan loai theo tiéu dé chung dwa vao cac nhém chirc cu thé, nhung khong dugc hidu 1a
lam gi6i han sang ché, vi mot thanh phan c¢6 thé chira cac nhom chirc bd sung nhu s& duge

hiéu bai ngudi c6 hiéu biét trung binh trong linh vyc.

Theo mdt phwong 4n, ché phdm subtilisin dugc 1am 6n dinh theo sang ché c6 thé
dugc bd sung vao ché phim tdy rira voi lwong tuong tmg véi 0,001-100mg protein, nhu
0,01-100mg protein, t&t hon 14 0,005-50mg protein, t6t hon nita 14 0,01-25mg protein, thim
chi t6t hon nira 1a 0,05-10mg protein, tét nhét 14 0,05-5mg protein, va thdm chi t&t nhat 1a

0,01-1mg protein cho méi lit dich rta.
Liéu don vi

San pham liéu don vi 1a san phim bao goi chira lidu don trong vat chira khong tai st
dung dugc. San phdm nay dwoc sit dung ngay cang nhiéu trong chét tiy rira dung dé giat
quin 40 va rira bat dia. San phadm tdy rira lidu don vi 12 san phim bao goi (vi dy, trong tdi
dugc lam tr mang tan dugc trong nudce) chira lugng chét tdy rira duoc st dung cho mot 1an
gidt rura.

Theo mot khia canh, ché phim ty rira & dang lidu don vi. San phdm tdy rira & dang
liéu don vi bao gém vién nén, vién nang, bao, tui, v.v.. Theo mdt khia canh, vién nén dugc

boc bang mang tan dugc trong nudc va tii tan duge trong nude duge st dung. Trong lugng
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ctia ché pham tdy rira theo sang ché nim trong khoang tir khoang10 dén khoang 25 gam, tir
khoang 12 dén khoang 24 gam hogc tham chi tir 14 dén 22 gam. Trong lugng nay rét thuén
tién cho viéc didu chinh phén phbi san phdm ty rira bat dia tw dong. Trong trudng hop san
phém liéu don vi c6 vt liéu tan dugc trong nudc bao boc ché phém téy rira, vat liéu tan
duqc trong nudc nay khong dugc xem 1a mét phan clia ché pham. Theo mot khia canh, dang
lidu don vi 13 tai tan dugc trong nudc (tirc 13, mang tan dwgc trong nude bao boc ché phim
téy rira), theo mdt khia canh, tai nhiéu ngédn co nhiéu mang tao thanh nhiéu ngén. Céu tao
nay gop phin vao tinh linh déng va tinh t&i wu cta ché phdm. Didu ndy cho phép tach biét
va giai phong c6 kiém soét cac thanh phain khic nhau. Theo mdt khia canh, mdt ngin chira

ché pham tdy rira & dang ran va ngin khac chira ché pham tay rra & dang 16ng.

Theo mdt khia canh, phwong 4n vé tai nhidu ngan voi hai ngin khac nhau c6 thé chira
hai chit 1am sach khac nhau. Theo mot khia canh, mang ctia hai ngin ndy c6 cic profin hoa
tan khac nhau, cho phép giai phong cac chit giéng hogic khac nhau tai cic thoi diém khac
nhau. Vi du, chit tir mot ngin (ngin thir nhit) c6 thé dugc dua ra sém trong quy trinh gijit
rira dé giup loai bo vét bin va chét thir hai tir ngin khac (ngan thir hai) c6 thé dwgc dua ra
mudn hon it nhét hai phut, hodc thdm chi mudn hon it nhit nam phit so véi chét tir ngan thir

nhét.

Theo mot khia canh, sang ché dé xuét ti nhiéu ngin chira hai ngin ké sat nhau dugc
chdng 1én trén ngan khac, trong d6 it nhit hai ngin khac nhau chtra hai ché phim tiy rira

khéc nhau.

Bao goi nhiéu ngén dugc tao thanh boi nhiéu vat liéu bao boc tan dugc trong nudc
ma tao thanh nhidu ngin, mdt ngin trong s cac ngan ndy s& chira mot s6 hoic tét ca thanh
phén ctia ché phdm tiy rira, ngin khic c6 thé chira ché phim dang léng, ché phim dang long
nay c6 thé 1a dang nu6e (tuc 1a chira nhidu hon 10 phan trim 13 nudc tinh theo trong lugng
ciia ché phém dang long) va ngédn nay co thé duogc 1am bang vt lidu tan duoc trong nudc
4m. Theo mdt phuong 4n, mdt ngin duge lam bang vat liéu tan dugc trong nude lanh. Piéu
nay cho phép tach biét va gidi phong co kiém soét cac thanh phin khac nhau. Theo cic

phuong an khéc, tAt ca cac ngan déu dugc lam bang vt liéu tan dugc trong nudc am.

Bao goi thich hop chura it nhét hai ngan k& sat nhau dugc chdng (tirc 1a dwgc dat trén)
1én trén ngan khdc, dic biét thich hop 1a tui. Cach sdp xép niay goép phan vao do chit, do

chic chin va do bén ciia bao goi, ngoai ra con giup gidm to6i thi€u lugng vat lidu tan duge
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trong nudc cén dén. Céach nay chi can dén ba miéng vat liéu dé tao thanh ba ngén. Do chic
chén cta bao géi ciing cho phép sir dung mang rit méng ma khong 1am héng tinh nguyén
trang vét 1y cta bao géi. Bao goi ciing rat d& sir dung vi cac ngin khong cin phai dugc gip
lai dé sir dung dugc trong bd phan phan phdi cia may c6 dang hinh hoc ¢b dinh. it nhét hai
trong sb cac ngin ciia bao gbi chira hai ché pham ty rira khac nhau. "Céc ché phdm khéc
nhau" trong ban md ta ndy c¢6 nghia 1a cac ché phdm tdy rira khac nhau vé it nhit mot thanh

phén.

Theo mdt khia canh, it nhdt mot ngan trong sb cac ngin chira ché phim tiy rira dang
ran va ngan khéc chira ché pham tdy rira dang 16ng trong nuéc, cac ché phdm nay thudong co
ty 1€ trong lugng gitra rdn va léng 14 ndm trong khoang tir khoang 20:1 dén khoang 1:20, tir
khoéng 18:1 dén khoang 2:1 hoic tir khoang 15:1 dén khoang 5:1. Loai bao goi nay rit linh
hoat vi n6 c6 thé chita duogc cac ché phdm c6 phd gia tri ty 18 ran:long rong. Tai c6 ty 18
rin:1ong cao do c6 nhiu thanh phan chit tiy rira 13 dic biét thich hop dé sir dung & dang
rén, theo mét khia canh 14 & dang bot. Ty 18 rin:16ng duoc dinh nghia trong ban mo ta nay la
mdi quan hé giita trong lugng ciia tat ca cac ché phim dang rin va trong luong cua tit ca

c4c ché phdm dang 16ng trong bao goi.

Ty 1é trong lugng rén:1éng thich hop ndm trong khoang tir khoang 2:1 dén khoang
18:1, hoic tir khoang 5:1 dén khoang 15:1. Ty 1é trong lugng nay thich hop trong cac trudng

hop trong d6 hiu hét thanh phan trong s c4c thanh phan ciia chit tdy rira 1a & dang léng.

Theo mot khia canh, hai ngén ké& sat nhau chura cac ché phém tay rira dang long, cac
ché phdm tdy rira nay c6 thé 1a giéng hodc khic nhau va ngin khéc chira ché phim ty rira
dang ran, vi du & dang bot, theo mot khia canh 13 bt dugce 1am ting mat 6. Ché phém dang

ran gép phan vao dd bén va dd chic chan cia bao goi.

Vi cac 1y do vé viéc didu chinh phéan phdi, dic biét 13 trong méy rira bat dia ty dong,
san phdm dang lidu don vi trong ban mé ta nay cé day hinh vudng hoic hinh chit nhat va do
cao ndm trong khoang tir khoang 1 dén khoang Scm, hoic tir khoang 1 dén khoang 4cm.
Theo mdt khia canh, trong lwong ctia ché pham dang rin ndm trong khoang tir khoang 5 dén
khoang 20 gam, hogc tir khodng 10 dén khoang 15 gam va trong luong cta ché phdm dang
16ng nam trong khoang tir khoang 0,5 dén khoang 4 gam, hoic tir khoang 0,8 dén khoang 3

gam. Theo mot khia canh, it nhét hai trong sb céc mang ma tao thanh céc ngan khac nhau c6
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do6 tan khac nhau, trong cing diéu kién. Piéu nay cho phép giai phéng cac ché phim ma

ching bao boc mdt phan hodc toan phan tai cic thoi diém khac nhau.

C6 thé dat duge sy giai phong co kiém soat cac thanh phan cla tii nhidu ngin bing
céach thay dbi d6 day cia mang va/hodc dg tan cia vat liu mang. D) tan cua vat liéu mang
c6 thé dugc 1am tré bing cach, vi dy, lién két ngang mang nhu dugc md ta trong WO
2002/102955. Cac mang tan dugc trong nudc khac duge thiét ké dé giai phong khi rira dugc
mo ta trong US 4,765,916 va US 4,972,017. Viéc phu sép (xem US 5;453,216) 1én mang cé
thé giup cho viéc giai phong khi rira. Cach giai phong duge kiém soat bing d6 pH dugc md
ta trong US 5,453,216, cu thé 1a polysacarit dugc amino-axetyl héa c6 dg mirc 49 axetyl héa

chon loc.

Céch khac dé thu dugc sy giai phong tré boi tii nhidu ngin véi cac ngin khéc nhau,
trong d6 cac ngdn nay dugc lam bang céc mang c6 d6 tan khac nhau duoc bdc 16 trong US
6,727,215,

Chét hoat dong bé mat

Ché phm ty rira c6 thé chira mot hogic nhiéu chét hoat dong bé mit, cht hoat dong
bé mit nay co thé 13 dang anion va/hoic dang cation va/ho#ic dang khong ion va/hoic dang
béan phan cuc va/hodc dang ion ludng tinh, hodc hdn hop cuia chung. Theo phuong 4n.cu thé,
ché phém téy rira bao gém hén hop cia mdt hodc nhiéu chét hoat dong bé mat khong ion va
mot hodc nhidu chét hoat dong bé& mit anion nhung cling c6 thé dugc st dung mot cach
riéng ré.

(C4c) chét hoat dong bé mit thudng cé mit véi lugng nam trong khoang tir khoang
0,1% dén 60% trong lugng, nhu tir khoang 1% dén khoang 40%, hogc tir khoang 3% dén
khoang 20%, hodc tir khoang 3% dén khoang 10%. (Cac) chét hoat dong bé mit dugc lya
chon duva vao ing duyng lam sach mong mudn, va bao gdm (cac) chit hoat dong bé mit
thong dung bat ky da biét trong tinh trang k¥ thuat. Chét hoat dong bé mat bét ky da biét

trong tinh trang k¥ thuft @& sir dung trong chét tdy rira c6 thé duogc str dung.

Cac vi du khong gidi han sang ché vé chit hoat dong bé mat anion bao gE‘)m sulfat va
sulfonat, cu thé 1a alkylbenzensulfonat mach thing (LAS), chit ddng phin cia LAS,
alkylbenzensulfonat mach nhanh (BABS), phenylalkansulfonat, alpha-olefinsulfonat (AOS),
olefin sulfonat, alken sulfonat, alkan-2,3-diylbis(sulfat), hydroxyalkansulfonat va disulfonat,
alkyl sulfat (AS) nhu natri dodexyl sulfat (SDS), sulfat ruou béo (FAS), sulfat rugu béc mot
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(PAS), etesulfat rugu (AES hodc AEOS hodc FES, con dugc goi la etoxysulfat rugu hodc
ete sulfat regu béo, bao gém natri lauryl ete sulfat (SLES), xa phong hogc axit béo;
alkansulfonat bac hai (SAS), parafin sulfonat (PS), este sulfonat, glyxerol este axit béo da
dugc sulfon hoa, metyl este axit béo alpha-sulfo (alpha-SFMe hodc SES) bao gbm metyl
este sulfonat (MES), axit alkyl- hoic alkenylsuxinic, axit dodexenyl/tetradexenyl suxinic
(DTSA), dan xuét axit béo clia axit amin, dieste vd monoeste clia axit sulfo-suxinic hogc xa

phong, va cac td hop ctia chung.

Khi duge bao gdm trong ché phdm, chit tiy rira s& thuong chira tir khoang 1% dén
khoang 40% trong lwong, nhu tir khoang 5% dén khoang 30%, bao gdm tir khoang 5% dén
khoang 15%, hodc tir khoang 20% dén khoang 25% la chét hoat dong bé mit anion.

Céc vi du khong giéi han sang ché vé& chat hoat dong bé miat khong ion bao gdm
etoxylat rugu (AE hodc AEO), propoxylat rugu, rugu béo dd dugc propoxyl hoéa (PFA),
alkyl este axit béo da dugc alkoxyl héa, nhu alkyl este axit béo dd dugc etoxyl héa va/hodc
dd dugc propoxyl hoéa, alkylphenol etoxylat (APE), nonylphenol etoxylat (NPE),
alkylpolyglycosit (APG), amin dd dugc alkoxyl hda, monoetanolamit axit béo (FAM),
dietanolamit axit béo (FADA), monoetanolamit axit béo dd dugc etoxyl hoa (EFAM),
monoetanolamit axit béo da dugc propoxyl hdéa (PFAM), polyhydroxy alkyl amit axit béo,
hodic dan xult N-axyl N-alkyl cta glucosamin (glucamit, GA, hoic glucamit axit béo,
FAGA), ciing nhu san phim cé ban trén thi trudng véi tén thuong mai 1a SPAN va

TWEEN, va céc td hop cua chung.

Khi duogc bao gdm trong ché phim, chit tay rira s& thuong chira tir khoang 0,2% dén
khoang 40% trong luong 1a chét hoat dong bé mit khong ion, vi du tir khoang 0,5% dén
khoéang 30%, cu thé 13 tir khoang 1% dén khoang 20%, tir khoang 3% dén khoang 10%, nhu
tir khoang 3% dén khoang 5%, hoic tir khoang 8% dén khoang 12%.

Chét ting cudng

Ché phim ty rira c6 thé chira tir khoang 0 dén khoang 65% trong lugng 13 chét ting
cudng tdy rira hodc chit dong ting cudng tAy rira, hosic hdn hop clia ching. Trong chét tay
rira bt dia, luong chét ting cudng thudong nim trong khoéang tir 40 dén 65%, ddc biét 1a ndm
trong khoang tir 50 dén 65%. Mot céch cu thé, chit ting cuong va/hoic chit ddng ting
cudng c6 thé 1a chét tao chelat ma tao thanh phirc tan dugc trong nuée véi Ca va Mg. Chét

tang cudng va’/hodc chét ddng tang cuong bit ky da biét trong tinh trang k¥ thuat dé sir dung
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trong chét giat tiy co thé dugc st dung. Cac vi du khong gi6i han sang ché vé& chit ting
cudng bao gdm zeolit, diphosphat (pyrophosphat), triphosphat nhu natri triphosphat (STP
hoic STPP), axit nitrilotriaxetic, axit etylendiamintetraaxetic (EDTA), axit
dietylentriaminpentaaxetic, axit alkyl- hodc alkenylsuxinic, cacbonat nhu natri cacbonat,
silicat tan dugc nhu natri metasilicat, silicat dang 16p (vi du, SKS-6 tir Hoechst), etanolamin
nhu 2-aminoetan-1-ol (MEA), iminodietanol (DEA) va 2,2°,2”-nitrilotrietanol (TEA), va

carboxymetylinulin (CMI), va céc t& hop cia chiing.

Chét ting cudng c6 thé 1a chit ting cudng manh nhu axit metyl glyxin diaxetic
("MGDA") hodc mudi tetranatri ciia axit N,N-dicarboxymetyl glutamic (GLDA), c¢6 thé 1a
chét ting cudng trung binh nhu natri tri-poly-phosphat (STPP), hodc ¢6 thé 1a chét tang

cuong yéu nhu natri xitrat.
Hé tiy tring

Ché pham tdy rira c6 thé chira hé tdy tring v6i lwong ndm trong khoang tir 0 dén 50%
trong lwong. Heé tdy tring bat ky da biét trong tinh trang k§ thuat dé str dung trong chét giat
tdy c6 thé dugc st dung. Céc thanh phan hé tdy tring thich hop bao gdm chét xuc tac thy
tréng, chét tdy tring quang hoc, chét hoat héa tdy tring, ngudn hydro peroxit nhu natri
percacbonat va natri perborat, peraxit di tao thanh truéc va hdn hop ciia chiing. Peraxit da
tao thanh trude thich hop bao gébm, nhung khong gidi han &, axit peroxycarboxylic va mubi,
axit percarbonic va mubi, axit perimidic va mudi, axit peroxymonosulfuric va mubi, vi du,
Oxon (R), va hdn hop cta chiing. Cac vi du khong giéi han sang ché vé hé tiy tring bao
gbm hé tdy tring gbc peroxit, c¢6 thé chira, vi du, mudi v6 co, bao gdm mudi kim loai kiém
nhu mudi natri ctia perborat (thuong 13 mono- hoic tetra-hydrat), percacbonat, persulfat,
perphosphat, mubi persilicat, & dang td hop véi chit hoat héa tdy tring tao thanh peraxit.
Chét hoat héa tdy tring trong ban md ta nay cé nghia 12 hop chét phan ung véi chit tiy
tréng peroxy nhu hydro peroxit dé tao thanh peraxit. Peraxit dugc tao thanh theo cich d6
cAu thanh chét tdy tring d4 dugc hoat hoa. Chit hoat hoa tay tring thich hop dugc sir dung
trong ban mo ta nay bao gdm chét tdy tring hoat hoa thudc 16p este amit, imit hodc anhydrit.
Cac vi du thich hop la tetraxetyl atylen diamin (TAED), natri 3,5,5 trimetyl
hexanoyloxybenzen sulphonat, axit diperoxy dodecanoic, 4-(dodecanoyloxy)benzensulfonat
(LOBS), 4-(decanoyloxy)benzensulfonat, 4-(decanoyloxy)benzoat (DOBS), 4-(3,5,5-
trimetylhexanoyloxy)benzensulfonat (ISONOBS), tetraaxetyletylendiamin (TAED) va 4-
(nonanoyloxy)benzensulfonat (NOBS), va/hodc cac vi du dugc boc 16 trong WO98/17767.
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Ho chét hoat hoa téy tring cu thé dugc quan tAm dugc boc 1§ trong EP624154 va duge wu
tién dic biét trong ho do6 1a axetyl trietyl xitrat (ATC). ATC hojc triglyxerit mach ngin nhu
Triaxin c6 wu diém 13 n6 than thién véi méi truong vi cudi cling nd phan giai thanh axit
xitric va rugu. Ngoai ra, axetyl trietyl xitrat va triaxetin c6 do 6n dinh thity phan tét trong
san pham khi bao quan va Ia chét hoat hoa tdy tring hiéu qua. Cudi ciing, ATC mang lai kha
nang ting cudong tdt cho chit phu gia gijt rira. Theo cach khéc, hé tdy tring c6 thé chua
peroxyaxit thudc loai, vi dy, amit, imit hodc sulfon. H¢ téy tréng cling co thé chua peraxit
nhu axit 6-(phthaloylamino)percapronic (PAP). Hé tAy tring ciing c6 thé bao gdm chét xtic

tac tdy tring.

Céc thanh phan khéc ctia ché phdm tiy rira, tat ca déu da dugc biét rd trong tinh trang
k¥ thuét, bao gdm chét ting tan, chit tao mau vai, chit chdng tao bot, polyme giai phong vét

bén, chét chéng ling dong v.v..
Phuong phap va ché phdm

Theo khia canh thtr nhét, sang ché d& xuét ché phdm chra subtilisin va san phim

cdng hydrosulfit ciia aldehyt peptit ¢ cong thirc X-B!-NH-CHR-CHOH-SOs3M, trong do:
a) M 13 H (hydro) hoic kim loai kiém;

b) R 1a nhém sao cho NH-CHR-CO 14 gdc L hodc D-axit amin;

¢) B! 1a mdt gbc axit amin; va

d) X bao gdm mot hodc nhidu gbc axit amin, tiy y chfra nhém bao vé déu N.

Theo mdt phuong 4n, R 14 nhém sao cho NH-CHR-CO 1la gbc L hodc D-axit amin
thudc Tyr, m-tyrosin, 3,4-dihydroxyphenylalanin, Phe, Val, Met, Nva, Leu, Ile hodc Nle.

Theo mdt phuong 4an, B! 14 géc thudoc Ala, Cys, Gly, Pro, Ser, Thr, Val, Nva, hodc
Nle.

Theo mot phuong 4n, X 14 B2 B3-B2, Z-B2 hoic Z-B*-B?, trong d6 m&i B2 va B biéu
thi mot gde axit amin, va Z 1a nhom bao vé ddu N. Tét hon 13, B 1a gbe thude Val, Gly, Ala,
Arg, Leu, Phe hodc Thr. Tét hon 13, B3 1a gbc thudc Phe, Tyr, Trp, Phenylglyxin, Leu, Val,
Nva, Nle hoac Ile.
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Theo mot phuong &n, Z 1a benzyloxycacbonyl (Cbz), p-metoxybenzyl cacbonyl
(MQZ), benzyl (Bn), benzoyl (Bz), p-metoxybenzyl (PMB), p-metoxyphenyl (PMP),
formyl, axetyl (Ac), metyloxy hodc metyloxycacbonyl.

Theo mdt phuong 4n, ché phim & dang long hoic dang hat. Tét hon 13, ché phdm 13

chét téy rira chira thém chét hoat dong bé mit.

Theo mot phuong 4an, ché phidm con chira thém enzym thir hai, cu thé 1a lipaza,
cutinaza, amylaza, carbohydraza, xenlulaza, pectinaza, pectat lyaza, mannanaza, arabinaza,

galactanaza, xylanaza, oxidaza, laccaza hodc peroxidaza.

Theo khia canh khéc, sang ché d& xuét phwong phép didu ché ché phdm theo sang
ché, nhu néu trén, phuong phap nay bao gdm budc tron subtilisin, dung dich nuée chira san
phim cong hydrosulfit ctia aldehyt peptit c6 cong thirc X-B!-NH-CHR-CHOH-SOsM, nhur

néu trén, va tuy y chét hoat dong bé miit.

Theo khia canh khéc nira, sang ché d& xut hop chit dé st dung trong ché phim theo
sang ché, hop chat nay 1a san pham cdng hydrosulfit ctia aldehyt peptit c6 cong thirc X-B!-
NH-CHR-CHOH-SOsM, trong d6 M va X dugc dinh nghia nhu néu trén, B! 1a géc axit
amin ma khéc vé6i prolin (Pro), va R 13 nhém sao cho NH-CHR-CO 1a gbc L hogic D-axit
amin thudc Tyr, m-tyrosin, 3,4-dihydroxyphenylalanin, Phe, Val, Met, Nva hodc Nle.

Theo mdt phwong an, hop chét 13 Cbz-RA-NHCH(CH,CsH+sOH)C(OH)(SO3M)-H,
Ac-GA-NHCH(CH2CsH4OH)C(OH)(SOsM)-H, Cbz-GA-NHCH(CH,CsH4OH)-
C(OH)(SOsM)-H, Cbz-GG-NHCH(CH.CsH4OH)C(OH)(SO3M)-H, Cbz-RV-
NHCH(CH2CsH+OH)C(OH)(SO3sM)-H, Cbz-LV-NHCH(CH,CsH4OH)C(OH)(SO3sM)-H,
Ac-LGA-NHCH(CH2CsH4sOH)C(OH)(SOsM)-H, Ac-FGA-
NHCH(CH2C¢H4OH)C(OH)(SO3M)-H, Ac-YGA-NHCH(CH2CsH4OH)C(OH)(SOsM)-H,
Ac-FGV-NHCH(CH2CsH4OH)C(OH)(SOsM)-H, hodc Ac-WLV-NHCH(CH.CsHsOH)-
C(OH)(SOsM)-H, trong d6 Ac la axetyl va Cbz la benzyloxycacbonyl.

Theo khia canh khéc nita, sang ché dé xuét hop chét dé st dung trong ché phdm theo
sang ché, hop chét nay 1a san phim cdng hydrosulfit cﬁla aldehyt peptit c6 cong thirc X-B!-
NH-CHR-CHOH-SO3M, trong d6 M, R va X dugc dinh nghia nhu néu trén, va trong d6 B!
1a gbc axit amin thudc alanin (Ala), xystein (Cys), glyxin (Gly), serin (Ser), threonin (Thr),

valin (Val), norvalin (Nva) va norleuxin (Nle).
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Theo mdt phwong 4n, hop chat 1a Cbz-GA-NHCH(CH>CH(CHj3),))C(OH)(SOsM)-H,
Cbz-VA-NHCH(CH2CH(CHj3)2))C(OH)(SOsM)-H, Cbz-GA-
NHCH(CH,Ph)C(OH)(SO3M)-H, Cbz-GA-NHCH(CH(CHj3)2)C(OH)(SO3M)-H, Cbz-GG-
NHCH(CH2Ph)C(OH)(SO3M)-H, Ac-FGA-NHCH(CH,CH(CH3)2))C(OH)(SOsM)-H, Ac-
FGA-NHCH(CH2Ph)C(OH)(SO3sM)-H, Ac-FGA-NHCH(CH2CH2SCH3)(SO3:M)-H, MeO-
CO-VA-NHCH(CH,CH(CHj3)2))C(OH)(SOsM)-H, MeNCO-VA-
NHCH(CH2CH(CH3)2))C(OH)(SOsM)-H, MeO-CO-FGA-NHCH(CH,CH(CH3)2))-
C(OH)(SO3M)-H, MeO-CO-FGA-NHCH(CHPh)C(OH)(SOsM)-H, MeSO,-FGA-
NHCH(CH2CH(CH3)2))C(OH)(SOsM)-H, MeSO2-VA-NHCH(CH,CH(CH3)2))-
C(OH)(SO3M)-H, PhCH,O(OH)(O)P-VA-NHCH(CH2CH(CH3).))C(OH)(SOsM)-H,
EtSO2-FGA-NHCH(CH2CH(CH3)2))C(OH)(SOsM)-H, PhCH,2S0O,-VA-
NHCH(CH2CH(CH3)2))C(OH)(SOsM)-H, PhCH,O(OH)(O)P-LA-NHCH(CH>CH(CH3)z2))-
C(OH)(SOsM)-H, PhCH,O(OH)(O)P-FA-NHCH(CH>CH(CH3)2))C(OH)(SO3M)-H, va
MeO(OH)(O)P-LGA-NHCH(CH,CH(CH3)2))C(OH)(SOsM)-H, trong d6 Ac la axetyl va
Cbz la benzyloxycacbonyl.

Theo khia canh khéc nita, sang ché dé xuét hop chit dé sir dung trong ché phdm theo
sang ché, h(_)’P chét nay 1a san phim cdng hydrosulfit ctia aldehyt peptit c6 cong thirc X-B!-
NH-CHR-CHOH-SO3M; trong d6 R va M dugc dinh nghia nhu néu trén; B! biéu thi mot
gbc axit amin ma khac véi prolin (Pro); X 1a B2, B>-B?, Z-B?, Z-B3-B?, trong 6 mdi B> va
B2 bidu thi mot gbc axit amin, va Z 12 nhém bao vé dau N; va trong d6 B2 1a Gly, Thr hodc
Val.

Theo khia canh khéc nira, sang ché d& xut hop chit dé st dung trong ché phim theo
sang ché, hop chét nay 13 san phim cong hydrosulfit ctia aldehyt peptit ¢6 cong thirc X-B!-
NH-CHR-CHOH-SO;M; trong 6 R va M dugce dinh nghia nhu néu trén; B! biéu thi mot
gdc axit amin ma khéc véi prolin (Pro); X 1a B-B2, Z-B3-B?, trong d6 mdi B® va B? biéu thi
mot géc axit amin, vd Z 12 nhém bao vé diu N; va trong d6 B 1a Phe, Tyr, Trp,
Phenylglyxin, Leu, Val, Nva, Nle hodc Ile.
Vi du thyc hién sang ché

Céc hoéa chét duge sir dung 1am chét dém va co chét 1 cic san phdm thuong mai it

nhit 13 dat tiéu chudn 1am chit phan (mg (reagent grade).

Vidul
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Diéu ché san phdm cong hydrosulfit ciia aldehyt peptit

Aldehyt peptit c6 cong thirc X-B'-B°-H, nhu néu trén, dugc chuyén héa thanh san
phidm cong bisulfit tvong @ng. B sung 1,06mmol natri bisulfit (114mg) trong 6mL nudc
theo ting giot vao huyén phu da khudy chira Immol X-B!-B%-H trong 8mL etyl axetat &
nhiét d6 mdi trudng xung quanh va sau d6 khudy phan ting trong thoi gian 2 gid. Tach pha
nudce va rira 16p hiru co bang 2 x 2mL nude. Lam dong khé cic pha nuée gdp lai, tao ra X-
B!-NH-CHR-CHOH-SO3Na (hiéu sut dy doan 66%) dudi dang chét bot mau tréng.

Vidu?2
Diéu ché ché phim dang 16ng cia san phdm cdng hydrosulfit ciia aldehyt peptit

Hoa tan 4mmol X-B!-NH-CHR-CHOH-SO;Na rin trong 6g nuéc di duge khir
khoang va khudy trong thdi gian 30 phut & nhiét 4§ 35°C va tiép d6 lam ngudi, thu dugc
dung dich nudc 25% cta X-B!-NH-CHR-CHOH-SOsNa. Theo cach khéc, pha nuéce tir bude
tbng hop néu trén c6 thé duoc sir dung d& dang dé 1am én dinh enzym trong budc dudi day

va dung dich nay 1a xp xi 3% (theo trong lwong).
Vidu3

biéu ché ché pham subtilisin dugc lam On dinh chra subtilisin va sdn pham cdng

hydrosulfit cia aldehyt peptit

B4 sung X-B!-NH-CHR-CHOH-SO;3Na 0,9% bang céach sir dung 3,6% clia dung dich
nudc 25% néu trén vao Savinase 16L™ c6 trén thi truong (Novozymes A/S, Bagsvaerd,
Dan Mach).

Vidu4
Lam 6n dinh subtilisin bing san phdm cdng hydrosulfit

Mo ta chung v thi nghiém: Cac chét tdy rira chira subtilisin (Savinase 16L) va lipaza
(Lipex 100L) cung v6i hogc khong cung véi X-B!-NH-CHR-CHOH-SO3Na (san phim cong
hydrosulfit ctia aldehyt peptit c6 thé duge bd sung mdt cach riéng biét vao chét tiy ria chira
subtilisin) dugc cho vao cac cdc thity tinh déng kin & nhiét d§ -18°C; 35°C va 40°C. Hoat
tinh con lai ctia proteaza va lipaza dugc do sau cac thoi diém khac nhau bang cac phuong
phap phan tich tiéu chudn (proteaza bang céach thiy phan N,N-dimetylcasein & nhiét do
40°C, d6 pH=8,3 va lipaza bang cach thiy phan pNp-valerat & nhiét d6 40°C, 46 pH=7,7).
C6 thé thuc hién céc thir nghiém twong tu bing cach bd sung subtilisin vao chit tay rira da
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chira Iwgng thich hop ctia san pham cong hydrosulfit ciia aldehyt peptit. C6 thé thu duge cac

két qua twong tu véi tt ca cac san phim cong bisulfit cua aldehyt peptit da néu.

Ché phdm dugc mb ta trong bang 1 dwgc tao ra dé 1am vi du vé ché phdm tdy rua

chira subtilisin duoc 1am 6n dinh.

Bang 1. Ché phim tay rira

Thanh phan % (theo trong lugng)
Natri alkyletoxy sulphat (C9-15, 2EO) 6,0

Natri dodexyl benzen sulfonat 3,0

Natri toluen sulfonat 3,0

Axit oleic 2,0
Etoxylat rugu bac mdt (C12-15, 7EO) 3,0
Etoxylat rugu bac mét (C12-15, 3EO) 2,5

Etanol 0,5
Monopropylen glycol 2,0
Tri-natri xitrat 2H>O 4,0
Trietanol amin 0,4

Do pH dugc diéu chinh dén 8,5 bing NaOH

Ché phim Savinase dugc lam 6n dinh bing X-B!-NH-CHR- 0,5
CHOH-SO3Na;

hodc Savinase 16L d& so sanh

Lipex 100L ™ (c6 sin tir Novozymes A/S) 0,5

Nuéc bd sung dén 100%

Béng 2 thé hién cac két qua thu dugc véi X= Cbz-Gly; B'= Ala; R=-CH,-p(CsHa)-
OH; d6 6n dinh dugc do sau mot tudn G & nhiét d6 40°C trong chét téy rira dugc mo ta trong
bang 1.
Bang 2. Hoat tinh proteaza con lai sau mdt tudn 0 & nhiét d6 40°C trong chét tdy rira duoc

mo ta trong bang 1

Lugng chét trc ghé” duoc bd sung D 6n dinh cua proteaza
vao chat tay rira (hoat tinh con lai)
khong 12%
Tppm 52%
l4ppm 77%
18ppm 80%

Céc két qua nay chimg minh cho kha ning lam dn dinh subtilisin bang cach bd sung

san phim cong hydrosulfit ctia aldehyt peptit.
Vidu5s
Lam 4n dinh subtilisin va lipaza
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Ché phdm dugc md ta trong bang 3 dugce tao ra dé 1am vi du vé& ché pham ty rira

chtra subtilisin dugc 1am 6n dinh.

Bang 3. Ché phim tiy rira

Thanh phan % (theo trong
lugng)

Natri dodexyl benzen sulfonat 6,0

NaOH 1,4

Axit béo cia dau twong (Edenor SJ) 3,0

Axit béo cacao (Radiacid 0631) 2,5

Etoxylat rugu bac mot (C13, 8EO) 5,0

Etanol 5,0

Monopropylen glycol 5,0

Tri-natri xitrat 2H20 0,5

Trietanol amin 2,0

Phosphonat - Dequest 2066 C2 3,0

D pH duoc diéu chinh dén 8,4 bing NaOH bo sung néu can

Subtilisin: Savinase, 0,75

dugc lam 8n dinh bang X-B'-NH-CHR-CHOH-SO;Na;

hodc cung véi axit 4-formylphenyl boronic;

hozc khong cung véi chit 1am 6n dinh dé so sanh

Lipaza: Lipex 100L ™ (cé sin tir Novozymes A/S) 0,15

Nudc bd sung dén 100%

Bang 4 thé hién cac két qua duge do sau hai tudn 0 & nhiét dd 35°C trong chét tdy
rira dugce mo ta trong bang 3.
Bang 4. Hoat tinh con lai cta subtilisin (proteaza) va lipaza sau 2 tudn U & nhiét do 35°C

trong chét tiy rira dugc mo ta trong bang 3.

Chét trc ché Chat trc ché trong chit | Subtilisin Lipaza
tay rira

Khong - 2% 1%

Axit 4-formylphenyl boronic (tinh 128ppm 8% 2%

trang k¥ thudt)

X = Cbz-Gly; B! = Ala; 21ppm 63% 18%

R = -CH»-p(C¢H4)-OH

Cac két qua nay ching minh ring viéc bd sung sin phadm cong hydrosulfit cta
aldehyt peptit c6 thé 1am dn dinh subtilisin va enzym tht hai (lipaza), va c6 hiéu qua hon

nhidu so v6i chit 1am 6n dinh c6 trong tinh trang k¥ thuat.
Vidub6

Lam bn dinh subtilisin va lipaza
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Ché phdm dugc mé ta trong bang 5 dugc tao ra dé lam vi du khéc nira vé& ché phim

tAy rira chtra subtilisin dwoc 1am n dinh.

Bang 5. Ché phim tdy rira.

Thanh phan % (theo trong
lugng)
Chét tiy rira khéng enzym thwong mai. Cap liéu EU dang long 2x. 98,2
Mua & Anh, 2009
Subtilisin 1,4
Lipaza: Lipoclean 2000L (c6 sin tir Novozymes A/S) 0,4

Bang 6 thé hién cac két qua dugc do sau 4 tudn U & nhiét d6 37°C, va sau 8 tudn 0 &

nhiét do 30°C, trong chét tdy rira dugc mo ta trong bang 5.

Bang 6. Hoat tinh coOn lai cia subtilisin (proteaza) va lipaza sau 4 tudn G & nhiét dd 37°C,

hodc sau 8 tudn 0 & nhiét dd 30°C trong chét tiy rira duoc md ta trong bang 5

Luong chét tc | Subtilisin Lipaza
Chit trc ché Subtilisin che duge b0 [ 4tuand | 8tudnd
sung vao chat nhiét do nhiét do
tay rua 37°C 30°C
khong Coronase 48L 0 69% 28%
X = Cbz-Gly; B! = Ala; o o
R = -CHy-p(CsH)-OH Coronase 48L 59ppm 80% 61%
khong Liquanase 2,5L 0 43% 0%
X = Cbz-Gly; B! = Ala; . o o
R = -CHy-p(CsHy)-OH Liquanase 2,5L 34ppm 83% 27%

Céc két qua nay xac nhan ring viéc bd sung san phim cong hydrosulfit ctia aldehyt

peptit c6 thé 1am &n dinh subtilisin va enzym thir hai (lipaza) d6i véi céc subtilisin khac

nhau.
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YEU CAU BAO HQ
1. Ché phim chira subtilisin va san phim cdng hydrosulfit ctia aldehyt peptit c6 cong thirc
X-B!-NH-CHR-CHOH-SO3M, trong do:

a) M 1a H (hydro) hoac kim loai kiém;

b) R 12 nhém sao cho NH-CHR-CO 14 gbc L hoic D-axit amin;

¢) B! 1a mot gbc axit amin; va

d) X bao gdbm mot hodc nhidu gdc axit amin, tiy ¥ chira nhom bao vé diu N.

2. Ché phidm theo diém 1, trong d6 R 12 nhém sao cho NH-CHR-CO 1a gbc L hoic D-axit
amin thudc Tyr, m-tyrosin, 3,4-dihydroxyphenylalanin, Phe, Val, Met, Nva, Leu, Ile hoac
Nle.

3. Ché phim theo diém 1, trong d6 B! 1a gbc thudc Ala, Cys, Gly, Pro, Ser, Thr, Val, Nva
hoac Nle.

4. Ché phim theo diém 1, trong d6 X 1a B2, B®-B2, Z-B? hoic Z-B3-B2, trong d6 mdi B2 va

B3 biéu thi mot géc axit amin, va Z 12 nhém bao vé dau N.
5. Ché phém theo diém 4, trong d6 B2 1a géc thudc Val, Gly, Ala, Arg, Leu, Phe hodc Thr.

6. Ché phim theo diém 4, trong d6 B? 1a gdc thudc Phe, Tyr, Trp, Phenylglyxin, Leu, Val,
Nva, Nle hodc Ile.

7. Ché phdm theo diém 4, trong d6 Z 1a benzyloxycacbonyl (Cbz), p-metoxybenzyl
cacbonyl (MOZ), benzyl (Bn), benzoyl (Bz), p-metoxybenzyl (PMB), p-metoxyphenyl
(PMP), formyl, axetyl (Ac), metyloxy hodc metyloxycacbonyl.

8. Ché phadm theo diém 1, trong d6 ché phidm nay & dang 1éng hoic dang hat.

9. Ché phdm theo diém 1, trong d6 ché phdm nay 13 chét tiy rira con chira thém chét hoat
dong bé mat.

10. Ché phim theo diém 1, trong d6 ché phdm nay con chira thém enzym th{r hai, cu thé 1a
lipaza, cutinaza, amylaza, carbohydraza, xenlulaza, pectinaza, pectat lyaza, mannanaza,
arabinaza, galactanaza, xylanaza, oxidaza, laccaza hodc peroxidaza.

11. Phuong phép diéu ché ché phim theo diém 1, trong d6 phuong phép niy bao gdm budc

tron subtilisin, dung dich nudc chira san phim cong hydrosulfit cia aldehyt peptit c6 cong
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thitc X-B!-NH-CHR-CHOH-SO3M, trong d6 M, R, B! va X dugc dinh nghia nhu trong

diém 1, va tiry ¥ chét hoat dong bé mit.

12. Hop chét san phadm cong hydrosulfit cta aldehyt peptit c6 cong thirc X-B!-NH-CHR-
CHOH-SOs3M, trong d6 M 1a H (hydro) hoic kim loai kiém va X bao gbm mdt hodc nhidu
gbc axit amin, tly y chtra nhém bao vé diu N, B! 1a gdc axit amin ma khac véi prolin (Pro),
va R 1a nhém sao cho NH-CHR-CO la géc L hodc D-axit amin thudc Tyr, m-tyrosin, 3,4-
dihydroxyphenylalanin, Phe, Val, Met, Nva hodc Nle.

13. Hop chét theo diém 12, trong d6 hop chét nay 12 Cbz-RA-NHCH(CH,CsHsOH)-
C(OH)(SO3;M)-H, Ac-GA-NHCH(CH,CsH4OH)C(OH)(SO3;M)-H, Cbz-GA-
NHCH(CH2CsH4OH)C(OH)(SO3M)-H, Cbz-GG-NHCH(CH,C¢H4OH)C(OH)(SO3M)-H,
Cbz-RV-NHCH(CH,CsH4OH)C(OH)(SOsM)-H, Cbz-LV-NHCH(CH,CsH4OH)-
C(OH)(SOsM)-H, Ac-LGA-NHCH(CH,C¢H4OH)C(OH)(SO3M)-H, Ac-FGA-
NHCH(CH,CsH4OH)C(OH)(SOsM)-H, Ac-Y GA-NHCH(CH,CsHsOH)C(OH)(SOsM)-H,
Ac-FGV-NHCH(CH,CsH4OH)C(OH)(SOsM)-H, hodc Ac-WLV-NHCH(CH,CsH4OH)-
C(OH)(SOsM)-H, trong d6 Ac 1a axetyl va Cbz la benzyloxycacbonyl.

14. Hop chét san pham cong hydrosulfit cta aldehyt peptit c6 cong thirc X-B'-NH-CHR-
CHOH-SO3M, trong ¢6 M 1a H (hydro) hodc kim loai kiém, R 13 nhém sao cho NH-CHR-
CO la géc L hodc D-axit amin va X bao gém mot hodc nhiéu géc axit amin, tuy y chira
nhoém béo vé ddu N, va trong d6 B! 12 gbc axit amin thudc alanin (Ala), xystein (Cys),

glyxin (Gly), serin (Ser), threonin (Thr), valin (Val), norvalin (Nva) va norleuxin (Nle).

15. Hop chét theo diém 14, trong d6 hop chét nay 1a Cbz-GA-
NHCH(CH>CH(CH3)2))C(OH)(SO:M)-H, Cbz-VA-NHCH(CH,CH(CHjs),))C(OH)(SO3M)-
H, Cbz-GA-NHCH(CH,Ph)C(OH)(SOsM)-H, Cbz-GA-NHCH(CH(CH3)2)C(OH)(SOsM)-
H, Cbz-GG-NHCH(CH,Ph)C(OH)(SO3M)-H, Ac-FGA-
NHCH(CH,>CH(CH3),))C(OH)(SOsM)-H, Ac-FGA-NHCH(CH;Ph)C(OH)(SO:M)-H, Ac-
FGA-NHCH(CH>CH,SCH3)(SOsM)-H, MeO-CO-VA-NHCH-
(CH2CH(CHj3),))C(OH)(SOsM)-H, MeNCO-VA-NHCH(CH,CH(CH3),))C(OH)(SOsM)-H,
MeO-CO-FGA-NHCH(CH2CH(CHj3)2))C(OH)(SO3M)-H, MeO-CO-FGA-NHCH(CH,Ph)-
C(OH)(SOsM)-H, MeS0,-FGA-NHCH(CH,CH(CHj3)2))C(OH)(SO:M)-H, MeSO,-VA-
NHCH(CH,CH(CH3)2))C(OH)(SO3M)-H, PhCH,O(OH)(0)P-VA-NHCH(CH,CH(CH3),))-
C(OH)(SOsM)-H, EtSO,-FGA-NHCH(CH,CH(CH3),))C(OH)(SOsM)-H, PhCH,S02-VA-
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NHCH(CH2CH(CH3)2))C(OH)(SOsM)-H, PhCH20O(OH)(O)P-LA-NHCH(CH>CH(CH3),))-
C(OH)(SOsM)-H, PhCH,O(OH)(O)P-FA-NHCH(CH2CH(CH3)2))C(OH)(SOsM)-H, va
MeO(OH)(O)P-LGA-NHCH(CH2CH(CHj3),2))C(OH)(SOsM)-H, trong d6 Ac 1a axetyl va
Cbz 1a benzyloxycacbonyl.

16. Hop chét san phdm cong hydrosulfit ciia aldehyt peptit c6 cong thirc X-B!-NH-CHR-
CHOH-SO;M; trong d6 R 14 nhém sao cho NH-CHR-CO 14 gbc L hodc D-axit amin va M 1a
H (hydro) hozc kim loai kiém; B! biéu thi mot gbc axit amin ma khac véi prolin (Pro); X 1a
B2, B3-B2?, Z-B2, Z-B3-B2, trong d6 mdi B? va B2 biéu thi mot gbc axit amin, va Z 1a nhém
béo vé dau N; va trong d6 B2 1a Gly, Thr hoic Val.

17. Hop chét san phdm cdng hydrosulfit ciia aldehyt peptit c6 cong thire X-B!-NH-CHR-
CHOH-SO3M,; trong d6 R 13 nhém sao cho NH-CHR-CO 1a géc L hoic D-axit amin va M 1a
H (hydro) hodc kim loai kiém; B! biéu thi mot gbc axit amin ma khac voi prolin (Pro); X 1a
B3-B?, Z-B3-B2, trong d6 mdi B? va B2 biéu thi mdt gbe axit amin, va Z 13 nhom bao vé du
N; va trong d6 B3 1a Phe, Tyr, Trp, Phenylglyxin, Leu, Val, Nva, Nle hoic Ile.

18. Ché phdm chira subtilisin va hop chét san phdm cong hydrosulfit ciia aldehyt peptit theo
diém 12.

19. Ché phim chira subtilisin va hop chét san phidm cong hydrosulfit cia aldehyt peptit theo
diém 14.

20. Ché pham chira subtilisin va hop chét san phdm cong hydrosulfit ctia aldehyt peptit theo
diém 16.

21. Ché pham chira subtilisin va hop chét san phdm cong hydrosulfit ctia aldehyt peptit theo

diém 17.
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