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Linh vue k¥ thuit dwoc dé cap
Sang ché dé cap dén ché phdm tay rira, cu thé hon 1a ché pham ty giat, ché

pham nay chira enzym esteraza méi.

Tinh trang k§ thuit cia sing ché

Ba nhon, loai vét bin dang dau, van 1a loai vét ban khé tdy sach khoi quan
40 da son cii. V&i muc tiéu khuyén khich nguoi tiéu ding giat & nhiét do thap hon,
viéc déap g doi hoi loai bé ba nhon hiéu qua van ludn 14 mot thach thirc. BA nhon
chira mdt sd chat béo va este bao gdm este sép, este cholesterol, squalen va nhiéu
ruou/axit béo tu do. Ba nhom & dang 1éng & nhiét do co thé, nhung & dang rén &
nhiét do moi trudng xung quanh.

Nhiing dic tinh ndy dic biét quan trong déi véi viée loai bo vét bAn bam &
cd 40/cd tay 4o vi d& loai b6 dau co thé dang 16ng hon dang ran khoi quan 40. Céc
enzym ty giat hién tai khong thé 1am phan huy tt ca cac thanh phan ciia ba nhon,
khién viéc loai bo khoi qu?m 4o tré nén kho khan.

Vian d& vé6i viéc loai bo ba nhon 1a cac chit tdy rira chira cac enzym thuong

mai hién tai khong loai bé dugc ba nhon mét cach thoa dang.

Ban chit k§ thuit ctia sang ché

Céc tac gia sang ché dd phat hién ra ring viéc dua enzym esteraza méi vao
céc ché phdm tay rira gitp cai thién viéc loai bé ba nhon khoi vai.

Theo mdt khia canh, muc dich ctia sdng ché 1a dé xuét ché phdm tay rira
bao gom:

(1) chét hoat dong bé mit v4i ham luong tur 1 dén 60% trong lugng, uu tién
1a tir 2 dén 50% trong luong, wu tién hon 1a tir 3 dén 45% trong luong, tham chi
wu tién hon nira 1a tir 5 dén 40% trong luong, vu ti€én hon calatir 6 dén 40% trong

lugng; va,
1
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(ii) enzym esteraza thudc loai enzym EC 3.1.1.1, ¢6 trinh tu tuong dong voi
trinh tu bat ky trong céc trinh ty SEQ ID NO: 1 dén 4 it nhat 1a 60% v6i ham
luong tir 0,0005 dén 5% trong lugng, uu tién la tir 0,005 dén 2,5% trong lugng,
wu tién hon 1a tir 0,01 dén 1% trong lugng.

Ut tién 12 enzym esteraza c6 trinh tu tuong dong véi trinh tu bt ky trong
36 céc trinh tr SEQ ID NO: 1 dén 4 it nhat 1a 70%, vu tién 13 it nhat 75%, wu tién
hon 13 it nhat 80%, wu tién hon nita 12 it nhét 85%, tham chi wu tién hon nita 14 it
nhat 90%, tham chi con uu tién hon nira 1a it nhat 95%, wu tién hon ca 1a it nhét
97%, it nhit 98% hogc tham chi it nhat 99%.

Ut tién hon cé 1a enzym esteraza c6 trinh tuy twong dong véi trinh tu bat ky
trong sb céc trinh tw SEQ ID NO: 1 dén 4 1a 100%.

Ut tién 1a ché phdm ty rira chira polyme tach loai vét ban véi ham luong
tr 0,1 dén 10% trong luong, uu tién 1a tir 0,2 dén 9% trong lugng, vu tién hon 1a
tr 0,25 dén 8, thAm chi vu tién hon niva 1a tir 0,5 dén 6% trong lugng, uu ti€n hon
ca la tir 1 dén 5% trong lwong, wu tién hon 1a polyme tach loai vét ban ¢ gbc
polyeste.

Ut tién 14 polyme tach loai vét ban polyeste 12 polyme tach loai vét ban gbc
polyetylen va/hodc polypropylen terephtalat, vu ti€n la polyme tach loai vét ban
c¢6 gbe polypropylen terephtalat.

Ut tién 1a ché phdm tay rra chira polyamin dugc alkoxyl héa, uu tién 1a
v6i ham luong tur 0,1 dén 8% trong luong, wu tién hon 1a tir 0,2 dén 6% trong
lugng, wu tién hon ca l1a tir 0,5 dén 5% trong luong.

Ut tién 1a ché phdm ty rira 1a ché pham tdy gigt. Uu tién 1a ché pham tay
gidt 1a dang 16ng hodc bot, uu tién hon ca la chét téy dang long.

Ul tién 1a chéit hoat dong bé mit trong ché pham tay rira bao gom chit hoat
dong bé mit anion va/hodc khong ion, c6 mdt trudng hop bao gdm ca chit hoat
dong bé mat anion va khong ion.

Ché pham tdy rtra dugc wu tién, dic biét 1a ché pham ty giit con chira thém
ca enzym dugc chon tor nhém bao gbém: lipaza, proteaza, xenlulaza, alpha-

amylaza, peroxidaza/oxidaza, pectat lyaza va/hodc mannanaza.
2
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Céc ché pham tay rira dugc wu tién, dic biét 1a ché phdm ty giat con chua
thém thanh phan khac duoc chon tir chit huynh quang, hwong liéu, thubc nhudm

va polyme, va hdn hgp cia ching.

Theo mdt khia canh khac, muc dich cia sang ché 1a dé xuit phuong phap
xtr Iy bé mat vai c6 vét ban ba nhom, phurong phap ndy bao gom viée dira enzym
esteraza cua loai enzym EC 3.1.1.1, ¢6 trinh tu tuong déng voi trinh tu bt ky
trong sd cac trinh ty SEQ ID NO: 1 dén 4 it nhat 60%, wu tién 1a it nhit 70%, uu
tién hon 1a it nhat 75%, wu tién hon nita 1 it nhit 80%, con uu tién hon nita 12 it
nhét 85%, tham chi wu tién hon nta 1 it nhit 90%, tham chi con wu tién hon nita
14 it nhit 95%, uu tién hon ¢4 14 it nhit 97%, it nhit 12 98% hogc tham chi 14 c6
trinh tu twong ddng it nhat 99%, uu tién hon ca 1a 100%, vao ché pham tiy rira
chira chit hoat dong bé mit voi ham luong tir 1 dén 60% trong luong; va xur ly

tiép theo doi v4i bé mit vai cd vét ban ba nhon, véi ché pham da néu.

M0 ta chi tiét sang ché

Mao tir khong x4c dinh sb it va mao tir xac dinh twong Ung nhu dugc st
dung trong tai liéu nay c6 nghia la it nhét mot, hodic mot hodc nhiéu hon, trir khi
¢6 chi dinh khac.

T4t ca cac ham lugng % cua cac thanh phan trong cac ché pham (cong thic)
duoc liét ké trong tai liéu nay tinh theo % trong luong trén téng ché pham trir khi
c6 chi dinh khac.

Duoc hiéu ring moi tham chiéu dén thanh phan dugc wu tién cia ché pham
tiy rira duge coi 1a dbi twong c6 thé két hop vai bét ky thanh phan dugc uu tién
nao khac ciia ché pham tay rira dugc boc 16 trong tai liéu nay. |

Ché phém téy rira ¢6 thé & bét ky dang thich hop nao, vi du dang léng, dang
ran (ké ca bot) hoic gel.

Ché pham tiy rira c6 thé duoc cip phdi cho bat ky do vat co bé mit thich
hop nao. B& mit dugc uu tién dic biét 1a hang dét. Ché phém téy rira dugc uu tién

dic biét 1a ché pham tay giat.
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Céc ché pham tay gidt c6 thé & bat ky dang thich hop nao. Cac dang dugce
uu tién la dang 16ng hoac bot, trong d6 dang 16ng dugc wu tién hon ca.

Thong tin trinh tu

Trinh tu dugc bdc 16 trong tai liéu nay 1a SEQ ID NO 1 dén 4.

SEQ ID 1 ¢6 ngudn goc tir Thermogutta terrifontis

Trinh tyu 1a:

magqrvkittt atpgeielaf edtgtglpvl Ivhgfpldrt mwkaqreelc defrvivpdl
rgfgesqvip gvatmeamad dlaglenhlg ltgkiviggl smggyvafaf arkyrdrlag liledtrarp
dspeakenrr rvaervrreg pgfiacemip rlccestfrn hpeviekirq milsappegv aaaalgmaer
pdstdllpal scptlvlvgq fdaisppeem eamartipgs qfvvipdagh lppmeqperv tqairewlrk
vhte

SEQ ID 2 ¢6 ngudn gbc tir Thermogutta terrifontis

Trinh ty la:

magqrvkittt atpgeielaf edtgtglpvl IvhgfpAdrt mwkaqreelc defrvivpdl
rgfgesqvip gvatmeamad dlaglenhlg ltgkivlggl smggyvafaf arkyrdrlag liledtrarp
dspeakenrr rvaervrreg pgfiacemip rlccestfrn hpeviekirq milsappegv aaaalgmaer
pdstdllpal scptlvlvgq fdaisppeem eamartipqs qfvvipdagh Ippmeqperv tqairewlrk
vhte

Trinh tu nay 1a dot bién ctia SEQ ID 1 va khdc & vi tri 37.

SEQ ID 3 ¢6 ngudn gbc tir Thermogutta terrifontis

Trinh tu la:

maqrvkittt atpgeielaf edtgtglpvl Ivhgfpldrt mwkaqreelc defrvivpdl
rgfgesqvip gvatmeamad dlaglenhlg ltgkivlggl smggyvafaf arkyrdrlag liledtrarp
dspeakenrr rvaervrreg pgfiaeemip rlccestfrn hpeviekirq milsappegv aaaalgmaer
pdstdllpal scptlvlvgq fdaisppeem eamartipgs qfvvipdagh Appmeqperv tqairewlrk
vhte

Trinh ty nay 1a dot bién cua SEQ ID 1 va khac & vi trf 251.

SEQ ID 4 ¢6 ngudn gc tir Archaeoglobus fulgidus

Trinh ty l1a:
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MLERVFIDVDGVKVSLLKGRERKVFYIHSSGSDATQWVNQLTAIG
GYAIDLPNHGQSDTVEVNSVDEYAYYASESLKKTVGKAVVVGHSLGGA
VAQKLYLRNPEICLALVLVGTGARLRVLPEILEGLKKEPEKAVDLMLSM
AFASKGEEYEKKRREFLDRVDVLHLDLSLCDRFDLLEDYRNGKLKIGVP
TLVIVGEEDKLTPLKYHEFFHKHIPNSELVVIPGASHMVMLEKHVEFNEA
LEKFLKKVGV

Enzym esteraza

Enzym esteraza co trinh ty tuong ddng v6i trinh ty bt ky trong sb cac trinh
tu SEQ ID NO: 1 dén 4 it nhét 60%.

Ul tién 13 enzym esteraza co trinh tu tuong dong v6i trinh tu bt ky trong
s6 cac trinh tw SEQ ID NO: 1 dén 4 1a it nhit 70%, wu tién hon 1a it nhat 75%, wu
tién hon nita 13 it nhét 80%, con wu tién hon nita 1a it nhat 85%, thdm chi wu tién
hon 14 it nhat 90%, tham chi vu tién hon nita 13 it nhéit 95%, wu tién hon ca 1a it
nhat 97%, it nhat 98% hozc tham chi it nhat 99%.

Uu tién hon ca la enzym esteraza c6 trinh ty twong ddng véi trinh ty bat ky
trong s cac trinh tr SEQ ID NO: 1 dén 4 12 100%.

Esteraza c6 thé duge md ta 1a thudc loai enzym EC 3.1.1.1, duoc goi la
cacboxylesteraza.

Céc esteraza dugc uu tién c6 ngudn gbc tr Thermogutta terrifontis hoic
Archaeoglobus fulgidus.

Chéat hoat dong bé mit

Ché ph'fim téy rira chira chat hoat dong bé mit (c6 thé chira mot chét hoat
dong bé mit don 1¢ hodc hdn hop ctia hai hoic nhiéu chét hoat dong bé mit). Ché
phém chtra chit hoat dong bé mat v6i ham lugng tir 1 dén 60% trong luong, uu
tién 1a tir 2 dén 50% trong luong, wu tién hon 1a tir 3 dén 45% trong lugng, tham
chi wu tién hon nita 1a tir 5 dén 40% trong lugng, uu tién hon ca la tir 6 dén 40%
trong lugng.

Ché pham tay rira (uu tién 12 ché phim tay giat) chia chét hoat dong bé mit
anion va/hodc khong ion, uvu tién la chira ca chét hoat dong bé mit anion va khong

ion.
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Céc hop chit tdy rira anion thich hop ¢6 thé duogc sir dung thuong 13 cac
mudi kim loai kiém tan trong nuéc ciia sulfat va sulfonat hitu co c6 gbc alkyl chtra
tir khoang 8 dén khoang 22 nguyén tir cacbon, thuit ngit alkyl dugc st dung aé
bao gdm phén alkyl cua cac gbc alkyl cao hon.

Vi du vé céc hop chit tiy rira anion tong hop thich hop 14 natri va kali alkyl
sulfat, ddc biét 1a cac hgp chét thu duge béng cach sulfat hoa rugu bac cao Cg dén
Cig, duoc san xuét vi du tir m& dong vat hoac dau dtra, natri va kali alkyl Cy dén
C»o benzen sulfat, dac biét 1a natri alkyl bac hai Cy dén C,s benzen sulfonat mach
thang; va natri alkyl glyxeryl ete sulfat, dic biét 12 cic ete cua rugu bac cao cd
ngudn gbe tir md dong vat hozc du dira va ruou tong hop ¢6 ngudn goc tir dau
hoa.

Chét hoat dong bé mit anion vu tién nén dugc chon tir: alkyl benzen
sulfonat mach thing; alkyl sulfat; alkyl ete sulfat; xa phong; alkyl (uu tién la
metyl) este sulfonat, va hdn hop cta ching.

Céc chit hoat dong bé& mat anion dugc vu tién nhat duoc lua chon tir: alkyl
benzen sulfonat mach thing; alkyl sulfat; alkyl ete sulfat va hon hop ctia ching.
Ul tién 1a alkyl ete sulfat 1a n-alkyl ete sulfat C»-Cy4 v6i trung binh tir 1 dén 3
don vi EO (etoxylat).

Natri lauryl ete sulfat dugce dic biét uu tién (SLES). Uu tién la alkyl benzen
sulfonat mach thing 1 natri Cy; dén C;s alkyl benzen sulfonat. Uu tién la cac alkyl
sulfat 1a natri alkyl sulfat tr Cy» dén Ci3 mach théng hodc mach nhanh. Natri
dodexy! sulfat dugc dic biét uu tién, (SDS, con duogc goi 1a alkyl sulfat bdc mot).

Trong cac ché pham diéu ché theo cong thirc dang 1éng, vu tién 1a ¢6 hai
hogic nhiéu chat hoat dong bé mit anion, vi du nhu alkyl benzen sulfonat mach
thang cung véi alkyl ete sulfat.

Trong céc ché pham didu ché theo cong thirc dang 1éng, wu tién 1a ché pham
téy gidt ngoai chét hoat dong bé mat anion con bao g@)m chat hoat dong bé mat
khong ion alkyl dugc extoxyl héa, uu tién la chéit hoat dong bé mit khong ion

alkyl dugc etoxyl hoa v6i ham luong tir 2 dén 8% trong luong.

6/32



51698

Céc hop chét téy rira khong ion thich hop cé thé dugc str dung bao gém, cu
thé, 1a cac san phdm phan tng cua cac hop chit c6 nhom ky nuée béo va nguyén
tir hydro phan ung, vi du, rugu béo, axit hodc amit, dic biét 1a oxit etylen, don 1é
hoic véi oxit propylen. Cac hop chét tiy rira khong ion duge wu tién 1a san phim
ngung tu cua rugu béo tur Cyg dén Cj3 mach théng hodc mach nhanh bac mot hoac
bac hai v6i oxit etylen.

U'u tién hon ca 12 hop chit tiy rira khong ion 13 chit hoat dong bé mit khong
ion alkyl dugc etoxyl hoa 1a ruou bac mot tir Cg dén C)g v6i etoxyl hoa trung binh
tir 7 dén 9 don vi EO.

Ul tién 1a chit hoat dong bé mit duoc st dung 13 chét bio hoa.

Polyme tach loai vét ban

Ut tién 12 polyme tach loai vét ban c6 mit véi ham lugng nam trong khoang
tr 0,1 dén 10% trong lwong. Ham lugng bao g0m ca polyme tach loai vét ban vao
duoc wu tién 1a tir 0,2 dén 9% trong lwong, wu tién hon 1a tr 0,25 dén 8% trong
luong, tham chi wu ti€n hon nita 1a tir 0,5 dén 6% trong luong, wu tién hon ca la
tir 1 dén 5% trong luong.

Uu tién 1a polyme tach loai vét ban 1a polyme tach loai vét ban gdc polyeste.
Ut tién hon 1a polyme tach loai vét ban polyeste 14 polyme tach loai vét ban ¢6
gbc polyetylen va‘hodc polypropylen terephtalat, vu tién hon ca 1a polyme tach
loai vét ban c6 gbc polypropylen terephtalat.

Céc polyme tach loai vét ban gdc polyeste thich hgp dugc md ta trong WO
2014/029479 va WO 2016/005338.

Polyamin dugc alkoxyl hoa

Ché pham tay rira wu tién 1a chtra polyamin duge alkoxyl hoa. Dic biét 1a
khi ché phim tdy rua 13 loai ché pham tdy giat, thi vu tién bao gdm ca chit
polyamin alkoxyl héa vao.

Ham lugng polyamin dugc alkoxyl héa dugc uu tién nam trong khoang tir
0,1 dén 8% trong luong, uvu tién 1a tr 0,2 dén 6% trong lugng, wu tién hon 1a tur

0,5 dén 5% trong lugng. Ham luong dugc vu tién khéc 1a tir 1 dén 4% trong lugng.
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Polyamin dugc alkoxyl héa co thé 12 mach thang hodc mach nhanh. N6 ¢
thé dugc phan nhanh dén mirc do 1a duoi gai (dendrime). Alkoxyl héa thudng c6
thé 1a etoxyl hoa hodc propoxy héa, hodc hdn hop cia ca hai. Trong trudng hop
nguyén tr nito dugc alkoxyl hda, mirc do alkoxyl hoéa trung binh dugc wu tién 1a
tir 10 dén 30, wu tién 1a tir 15 dén 25.

Chét liéu dugc uu tién 1a polyetylenimin duge alkoxyl hoa, wu tién hon ca
1a polyetylenimin dugc etoxyl hoa, voi mic do etoxyl héa trung binh 1a tir 10 dén
30, wu tién 1a tir 15 dén 25, trong d6 nguyén tir nito duge etoxyl hoa.

Enzym bd sung

Céc enzym bd sung, ngoai lipaza dugc chi dinh, ¢6 thé ¢6 trong ché phdm
tay rira. Uu tién 1a cdc enzym bd sung co6 trong ché pham tay gidt dugc uu tién.

Néu c6, thi ham lugng mdi enzym trong ché pham tay giit theo sing ché 1a
tr 0,0001% trong lugng dén 0,1% trong lugng.

Ham lugng enzym c0 trong ché pham vu tién 13 lién quan dén luong enzym
dudi dang protein tinh khiét.

Céac enzym khac duoc vu ti€n bao gbém nhing enzym trong nhém bao gom:
lipaza, proteaza, xenlulaza, alpha-amylaza, peroxidaza/oxidaza, pectat lyaza
va/hodc mannanaza. Cac enzym bo sung dugc uu tién néi trén bao gdém hdn hop
ctia hai hozic nhiéu loai enzym nay.

Ul tién 1a enzym khac dugc chon tir: lipaza, proteaza, xenlulaza va/hodc
alpha-amylaza.

Lipaza thich hop bao gdm nhitng loai ¢6 ngudn gbe vi khuan hozic nam.
Cac dot bién bién tinh héa hoc hoic bién tinh protein dugc bao gém. Vi du vé
lipaza hitu ich bao gdém lipaza c6 ngudn gbc tir Humicola (tur dong nghia
Thermomyces), vi du: tir H. lanuginosa (T. lanuginosus) nhu dugc mo ta trong EP
258 068 va EP 305 216 hodc tir H. insolens nhu dugc md ta trong WO 96/13580,
lipaza Pseudomonas, vi dy: tir P. alcaligenes hodc P. pseudoalcaligenes (EP 218
272), P. cepacia (EP 331 376), P. stutzeri (GB 1.372.034), P. fluorescens, chung
Pseudomonas sp. SD 705 (WO 95/06720 va WO 96/27002), P.wisconsinensis

(WO 96/12012), lipaza Bacillus, vi du: tix B. subtilis (Dartois va cOng sy (1993),
8
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Biochemica et Biophysica Acta, 1131, 253-360), B. stearothermophilus (JP
64/744992) hodc B. pumilus (WO 91/16422).

Céc vi dy khac 14 c4c bién thé lipaza nhu duge 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 va WO
97/07202, WO 00/60063.

Céc enzym lipaza thuong mai duoc wu tién bao gdm Lipolase™ va Lipolase
Ultra™, Lipex™ va Lipoclean™ (Novozymes A/S).

Phuong phép theo séng ché c¢6 thé duoc thyc hién khi c6 mit phospholipaza
dugce phan loai 1a EC 3.1.1.4 va/hodc EC 3.1.1.32. Nhu dugc st dung trong tai
liéu nay, thudt ngir phospholipaza 13 enzym c6 hoat tinh dbi véi phospholipit.

Phospholipit, chang han nhu lexithin hodc phosphatidylcholin, bao gbm
glyxerol dugc este hda véi hai axit béo & vi tri ngoai (sn-1) va gitta (sn-2) va dugc
este hoa véi axit phosphoric ¢ vi tri thir ba; dén Iugt no, axit phosphoric ¢6 thé
dugc este hoa thanh rugu amino. Phospholipaza 1a cic enzym tham gia vao qua
trinh thiy phan céc phospholipit. C6 thé phan biét mot sO loai hoat hoa cua
phospholipaza, bao gdm phospholipaza A1 va A2 thity phan mot nhém axyl béo
(6 vi tri sn-1 va sn-2, twong Ung) dé tao thanh lysophospholipit; va
lysophospholipaza (hodc phospholipaza B) c6 thé thuy phan nhém axyl béo con
lai  trong lysophospholipit. Phospholipaza C va phospholipaza D
(phosphodiesteraza) tach loai diaxyl glyxerol hodc axit phosphatidic twong ung.

Enzym proteaza thiy phan céc lién két trong peptit va protein, trong bbi
canh tay gidt, diéu nay din dén viéc tang cuong loai bo vét ban chira protein hoic
peptit. Vi du vé cac ho proteaza thich hgp bao gbm proteaza aspartic; proteaza
xystein; proteaza glutamic; lyaza aspargin peptit; proteaza serin va proteaza
threonin. Cac ho proteaza nhu vdy dugc mo ta trong co s¢ dit liu peptidaza
MEROPS (http://merops.sanger.ac.uk/). Proteaza serin duoc uwu tién hon.
Proteaza serin loai subtilaza dugc vu tién hon. Thuat nglt "subtilaza" dung dé chi
nhém phu cuta proteaza serin theo Siezen va cong sy, Protein Engng. 4 (1991)

719-737 va Siezen va cdng sy, Protein Science 6 (1997) 501 -523. Proteaza serin
9
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13 phan nhém cua proteaza c6 dic diém 1a cé serin & trung tim hoat dong, tao
thanh san phém cong hoa tri voi chét nén. Cac subtilaza c6 thé dugc chia thanh 6
phan bg, tic 1a ho Subtilisin, ho Thermitaza, ho Proteinaza K, ho peptidaza
Lantibiotic, ho Kexin va ho Pyrolysin.

Vi du vé subtilaza 14 nhitng loai c¢6 ngudn gbc tir Bacillus nhu Bacillus
lentus, B. alkalophilus, B. subtilis, B. amyloliquefaciens, Bacillus pumilus va
Bacillus gibsonii dugc md ta trong; US7262042 va WO09/021867, va subtilisin
lentus, subtilisin Novo, subtilisin Carlsberg, Bacillus licheniformis, subtilisin
BPN', subtilisin 309, subtilisin 147 va subtilisin 168 dugc mo tad trong WO
89/06279 va proteaza PD138 dugc mo ta trong (WO 93/18140). Cac proteaza hitu
ich khéc ¢6 thé duge mo ta trong WO 92/175177, WO 01/016285, WO 02/026024
va WO 02/016547. Vi du vé& cac proteaza giéng trypsin 1 trypsin (vi du nguén
gbc tir lon hodc bod) va proteaza Fusarium duge md ta trong WO 89/06270, WO
94/25583 va WO 05/040372, va cac proteaza chymotrypsin c6 ngudn gdc tir
Cellumonas dugc mo6 ta trong WO 05/052161 va WO 05/052146.

Ul tién hon ca la proteaza 1a subtilisins (EC 3.4.21.62).

Vi du vé subtilaza 1a nhiing loai ¢6 ngudn gbc tir Bacillus nhu Bacillus
lentus, B. alkalophilus, B. subtilis, B. amyloliquefaciens, Bacillus pumilus va
Bacillus gibsonii dugc md ta trong; US7262042 va W0O09/021867 va subtilisin
lentus, subtilisin Novo, subtilisin Carlsberg, Bacillus licheniformis, subtilisin
BPN', subtilisin 309, subtilisin 147 va subtilisin 168 dugc md td trong
WO089/06279 va proteaza PD138 dugc md ta trong (W093/18140). Uu tién la
subsilisin ¢6 ngudn gdc tir Bacillus, wu tién 1a Bacillus lentus, B. alkalophilus, B.
subtilis, B. amyloliquefaciens, Bacillus pumilus va Bacillus gibsonii nhu dugc mo
ta trong US 6 312 936 BI, US 5 679 630, US 4 760 025, US7 262 042 va WO
09/021867. U tién hon ca 1a subtilisin ¢6 ngudn gdc tir Bacillus gibsonii hozc
Bacillus Lentus.

Céac enzym proteaza c6 ban trén thi truong thich hop bao gbm céc enzym
dugc ban dudi tén thuong mai Alcalase®, Blaze®; DuralaseTm, DurazymTm,

Relase®, Relase® Ultra, Savinase®, Savinase® Ultra, Primase®, Polarzyme®,
10
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Kannase®, Liquanase®, Liquanase® Ultra, Ovozyme®, Coronase®, Coronase®
Ultra, Neutrase®, Everlase® va Esperase® tAt ca déu co thé duogc ban dudi dang
Ultra® hoac Evity® (Novozymes A/S).

Ché phém c6 thé su dung cutinaza, dugc phén loai trong EC 3.1.1.74.
Cutinaza dugc st dung theo sang ché c6 thé c6 ngudn gbe bat ky. U tién 1a cac
cutinaza cé nguén géc vi sinh vat, dic biét 14 vi khudn, ndm hoic nAm men.

Céc amylaza thich hop (alpha va/hoic beta) bao gdm cac amylaza c6 ngudn
gbc vi khudn hodc nim. Cac dot bién bién tinh héa hoc hozc bién ddi protein dugc
bao gdm. Amylaza bao gdm, vi du, alpha-amylaza thu duoc tir Bacillus, vi du:
ching B. licheniformis dac biét, dugc mo ta chi tiét hon trong GB 1 296 839, hoic
cac chuing Bacillus sp. dugc boe 1§ trong WO 95/026397 hoac WO 00/060060.
Cac amylaza c6 sin trén thi truong la Duramyl™, Termamyl™, Termamyl
Ultra™, Natalase™, Stainzyme™, Amplify™, Fungamyl™ va BANT™
(Novozymes A/S), Rapidase™ va Purastar™ (tir Genencor International Inc.).

Xenlulaza thich hop bao gdm nhiing chit c6 ngudn gdc vi khuan hozc ndm.
Céc dot bién bién tinh héa hoc hodc bién dbi protein duge bao gdbm. Cac xenlulaza
thich hop bao gém xenlulaza tir cic chi Bacillus, Pseudomonas, Humicola,
Fusarium, Thielavia, Acremonium, vi du: xenlulaza nam dugc tao ra tir Humicola
insolens, Thielavia terrestris, 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, WO 89/09259, WO 96/029397, va WO 98/012307. Xenlulaza cé sin
trén thi trudng bao gdm Celluzyme™, Carezyme™, Celluclean™, Endolase™,
Renozyme™ (Novozymes A/S), Clazinase™ va Puradax HA™ (Genencor
International Inc.) va KAC-500(B)™ (Kao Corporation). Celluclean™ duogc wu
tién.

Céc peroxidaza/oxidaza thich hop bao gbm céc chét c6 ngudn gde thuc vit,
vi khuén hoiic ndm. Cac dot bién bién tinh héa hoc hoic bién tinh protein dugc
bao gdbm. Vi du vé peroxidaza hitu ich bao gdm peroxidaza tir Coprinus, vi du: tir

C. cinereus, va céc bién thé cua ching nhu duge mo ta trong WO 93/24618, WO
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95/10602 va WO 98/15257. Céc peroxidaza c6 ban trén thi trudong bao gdm
Guardzyme™ va Novozym™ 51004 (Novozymes A/S).

Cac enzym khiac phu hop dé so dung dugc thao luan trong WO
2009/087524, WO 2009/090576, WO 2009/107091, WO 2009/111258 va WO
2009/148983.

Uu tién la dung dich nuéc duge st dung trong phuong phap nay cé mat
enzym. Uu tién 1a enzym c6 mit trong dung dich nuéc duge sir dung trong phuong
phéap & ndng do trong khoang tir 0,01 dén 10ppm, vu tién 1 tir 0,05 dén 1ppm.

Chat 6n dinh Enzym

Bét ky enzym nao c6 trong ché phim déu c6 thé duge On dinh bang cach
sir dung cac chit 6n dinh thong thuong, vi du, polyol nhu propylen glycol hodc
glyxerol, dudng hoac rugu dudng, axit lactic, axit boric, hodc dAn xuét axit boric,
vi dy, este borat thom, hodc dan xuét axit phenyl boronic nhur axit boronic 4-
formylphenyl, va ché phim c6 thé dugc tao thanh nhu duge mo ta trong vi du WO
92/19709 va WO 92/19708.

Cac chat liéu khac

Céc chét liéu tuy chon nhung dugc vu tién c6 thé duoc bao gdm trong ché
pham tdy rira (wu tién 1a ché pham tay giit) bao gdm chit huynh quang, huong
liéu, thudc nhudm, polyme va chét tao chelat.

Chét huynh quang

Ché pham uu tién 13 bao gdm chit huynh quang (chat tang tring quang
hoc). Cac chit huynh quang di dugc biét dén va nhidu chét huynh quang nhu vay
dugc ban trén thi truong. Thong thudng, cac chét huynh quang nay duogc cung cap
va su dung dudi dang mudi kim loai kiém cta chung, vi duy, mudi natri.

Téng ham luong chét hodc cac chit huynh quang dugc sir dung trong ché
phim néi chung 1a tir 0,0001 dén 0,5% trong lugng, uu tién 1a tir 0,005 dén 2%
trong lugng, vu tién hon 1a tr 0,01 dén 0,1% trong lugng.

Céc loai chat huynh quang duge uu tién 1a: Céc hop chét di-styryl bipheny],
vi du Tinopal (Nhan hiéu) CBS-X, cac hop chét axit di-amin stilben di-sulfonic,

12
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vi du Tinopal DMS tinh khiét Xtra va Blankophor (Nhan hiéu) HRH, va cac hop
chét Pyrazolin, vi du Blankophor SN.

Chét huynh quang duoc uu tién 1a chit huynh quang c6 CAS-No 3426-43-
5; CAS-No 35632-99-6; CAS-No 24565-13-7; CAS-No 12224-16-7, CAS-No
13863-31-5; CAS-No0 4193-55-9; CAS-No 16090-02-1; CAS-No 133-66-4; CAS-
No 68444-86-0; CAS-No 27344-41-8.

Céc chit huynh quang duoc wu tién nhat 1a: natri 2 (4-styryl-3-sulfopheny!)
-2H-napthol[1,2-d]triazol, dinatri ~ 4,4'-bis{[(4-anilino-6-(N  metyl-N-2
hydroxyetyl) amino 1,3,5-triazin-2-yl)] amino}stilben-2-2'disulfonat, dinatri 4,4'-
bis{[(4-anilino-6-morpholino-1,3,5-triazin-2-y1)]amino } stilben-2-2'disulfonat,
va dinatri 4,4'-bis(2-sulfostyryl)biphenyl.

Dung dich nuéc dugce sur dung trong phuong phép ndy c¢6 mat chit huynh
quang. Chéat huynh quang c6 mit trong dung dich nuéc duge st dung trong
phuong phép nay uu tién 1a nam trong khoang tir 0,0001g/1 dén 0,1g/1, wu tién hon
14 tir 0,001 dén 0,02 g/1.

Huong liéu

Ché pham uu tién 1a chira huong liéu. Nhiéu vi du pht hop vé huong liéu
dugc cung cip trong International Buyers Guide 1992 ctia CTFA (Hiép hoi m§
phém, dd vé sinh va huong thom) duoc xuét ban bdi CFTA Publications va OPD
Chemicals Buyers Directory 1993 Phién ban hang ndm thir 80, dugc xuét ban béi
Schnell Publishing Co.

Uu tién 12 huong lidu bao gdm it nhit mot huong (hop chét) tir: alpha-
isometyl ionon, benzyl salixylat; xitronellol; coumarin; hexyl xinnamal; linalool;
axit pentanoic, 2-metyl-, etyl este; octanal; benzyl axetat; 1,6-octadien-3-ol, 3,7-
dimetyl-, 3-axetat; xiclohexanol, 2-(1,1-dimetyletyl) -, 1-axetat; delta-damascon;
beta-ionon;  verdyl axetat; dodecanal; aldehit hexyl  xinnamic;
xiclopentadecanolit; axit benzenaxetic, 2-phenyletyl este; amyl salixylat; beta-
caryophyllen; etyl undexylenat; geranyl antranilat; alpha-iron; beta-phenyl etyl
benzoat; alpa-santalol; xedrol; xedryl axetat; xedry format; xyclohexyl salixyat;

gamma-dodecalacton; va, beta phenyletyl phenyl axetat.
13
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Céc thanh phan hitu ich ciia huong liéu bao gdm cAc chét liéu c6 ngudn gdc
tu nhién va tdng hop. Chiing bao gdm céc hop chét don va hdn hop. Cac vi du cu
thé vé cé4c thanh phén nhu vay c6 thé dugc tim théy trong tai liéu hién tai, vi duy,
trong Handbook of Flavour Ingredients ctia Fenaroli, 1975, CRC Press; Synthetic
Food Adjuncts, 1947 cia M. B. Jacobs, do Van Nostrand bién tip; hodc Perfume
and Flavour Chemicals cta S. Arctander 1969, Montclair, N.J. (Hoa Ky).

Viéc ¢6 nhiéu thanh phin huong liéu trong ché phim 1a diéu binh thudng.
Trong céc ché phim ctia sang ché, du kién ring s& c6 bon hodc nhidu hon, wu tién
la ndm hodac nhiéu hon, vu tién hon 1a sau hoic nhiéu hon hodc tham chi bay hodc
nhiéu hon thanh phan huong liéu khéac nhau.

Trong hdn hop huong liéu, wu tién 12 tir 15 dén 25% trong luong 13 huong
dau. Huong dau dugce xac dinh bai Poucher (Tap chi ciia Hiép hdi cac nha hoa m§
pham 6 (2):80 [1955]). Téng huong dau duoc v tién lya chon tir diu cam quyt,
linalool, linalyl axetat, hoa odi huwong, dihydromyrxenol, oxit hoa hdng va cis-3-
hexanol.

Hiép hdi Huong thom Qudc té da cong bd danh sach cac thanh phan huong
thom (huong liéu) vao nam  2011.  (http://www.ifraorg.org/en-
us/ingredient#.U7Z4hPldWzk)

Vién nghién ctru vé nguyén liéu tao mui thom cung cip co so dit lidu vé
huong liéu (huong thom) véi thong tin an toan.

Huong dau ctia huong lidu c6 thé duoc sir dung dé thé hién loi ich vé do
tring va do sang cua sang ché.

Mot sb hodc tht ca huong lidu co thé duge bao nang, cac thanh phan huong
licu dién hinh c6 loi khi bao nang, bao gdm céc thanh phan c¢6 nhiét do sdi twong
dbi thap, wu tién 1a cac thanh phan co6 nhiét d§ s6i nhé hon 300, uu tién 1a 100-
250 do C. Ciing c6 lgi khi bao nang céc thanh phan hvong liéu c6 CLog P thip
(t&c 12 nhitng thanh phén s& c¢6 xu huéng phan tich thanh nuée nhiéu hon), uu
tién 12 v6i CLog P nho hon 3,0. Nhimg chét liéu ndy, c6 nhiét do sbi tvong ddi
thap va CLog P twong dbi thép duoc goi 1a thanh phan huong li¢u "khuéch tan

cham" va bao gém mot hodic nhiéu chit liéu sau: allyl caproat, amyl axetat, amyl
14
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propionat, anisic aldehyt, anisol, benzaldehyt, benzyl axetat, benzyl axeton, rugu
benzyl, benzyl format, benzyl iso valerat, benzyl propionat, beta gamma hexenol,
gdm long ndo, laevo-carvon, d-carvon, rugu xinnamic, xinamyl format, cis-
jasmon, cis-3-hexenyl axetat, rugu cuminic, xyclal ¢, dimetyl benzyl carbinol,
dimetyl benzyl carbinol axetat, etyl axetat, etyl axeto axetat, etyl amyl keton, etyl
benzoat, etyl butyrat, etyl hexyl keton, etyl phenyl axetat, eucalyptol, eugenol,
fenchyl axetat, flo axetat (trixyclo dexenyl axetat), fruten (trixyclco dexenyl
propionat), geraniol, hexenol, hexenyl axetat, hexyl axetat, hexyl format, ruou
hydratropic, hydroxyxitronellal, indon, rugu isoamyl, iso menton, isopulegyl
axetat, isoquinolon, ligustral, linalool, oxit linalool, linalyl format, menton,
mentyl axetphenol, metyl amyl xeton, metyl antranilat, metyl benzoat, metyl
benyl axetat, metyl eugenol, metyl heptenon, metyl heptin cacbonat, metyl heptyl
xeton, metyl hexyl xeton, metyl pheny! carbinyl axetat, metyl salixylat, metyl-n-
metyl antranilat, nerol, octalacton, rugu octyl, p-cresol, p-cresol metyl ete, p-
metoxy axetophenon, p-metyl axetophenon, phenoxy etanol, phenyl axetaldehyt,
pheny]l etyl axetat, rugu etylic phenyl, phenyl etyl dimetyl cacbinol, prenyl axetat,
propyl bornat, pulegon, oxit hoa hdng, safrol, 4-terpinenol, alpha-terpinenol
va/hodc viridin. Viéc c6 nhiéu thanh phan huong liéu trong ché phim 1a diéu binh
thuong. Trong cac ché pham ctia sing ché, du kién ring s& c6 bon hodc nhiéu hon,
ru tién 13 nam hodc nhiéu hon, uu tién hon 1a sau hodc nhiéu hon hodc tham chi
bay hodc nhiéu hon thanh phan huong liéu khac nhau tir danh sach cac chét huong
liéu khuéch tan cham duoc néu & trén c¢6 mat trong huong lidu.

Mot nhom huong liéu khac ma sang ché ¢6 thé dugc cap phdi cung 1a cac
chét lidu dugc goi 1a 'liéu phap huong thom'. Chung bao gdm nhiéu thanh phan
ciing dugc st dung trong huong li€u, bao gdm céc thanh phin tinh dau nhu Clary
Sage, Bach Dan, Phong Lit, Oai Huong, Chiét suat Nhuc Pau Khau, Neroli, Hat
Nhuc Pau Khiu, Bac Ha Luc, L4 Hoa Tim Thom va N Lang.

Ul tién 1a ché phdm xur 1y dd gidt khong chira chit tdy peroxygen, vi du,
natri percacbonat, natri perborat va peraxit.

Thubc nhudm
15
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Ut tién khi ché pham nay 14 ché pham tay giat, thi ché phdm nay chira thube
nhudm. Uu tién la thudc nhudm c6 mit véi ham lugng tir 0,0001 dén 0,1% trong
luong ciia ché pham.

Thudc nhudém duoc md ta trong Color Chemistry Synthesis, Properties and
Applications of Organic Dyes and Pigments, (H Zollinger, Wiley VCH, Ziirich,
2003) va, Industrial Dyes Chemistry, Properties Applications. (K Hunger (ed),
Wiley-VCH Weinheim 2003).

Thudc nhudm dé sir dung trong cac ché pham tay gidt wu tién nén c6 hé sb
tét & muc hdp thy t6i da trong pham vi nhin thdy (400 dén 700nm) 1én hon 5000
L mol! cm™!, wu tién 14 16n hon 10000 L mol”! cm™. Thudc nhudém c6 mau xanh
lam hodc tim.

Céc té bao sic td cua thubc nhudm duoge vu tién 13 azo, azin, antraquinon
va triphenylmetan.

Thubc nhudm azo, antraquinon, phtaloxyanin va triphenylmetan wu tién 13
mang anion thudn tich dién hoic khong tich dién. Azin uu tién la mang dién tich
anion hodc cation thuan. Thudc nhuém mau xanh lam hodc tim ling dong vao vai
trong budc gidt hodc xa cua qua trinh giat, tao ra mau sdc ¢6 thé nhin thdy dugc
trén vai. Vé van dé nay, thudc nhudm tao mau xanh lam hodc tim cho vai tréng
v6i gbe mau tir 240 dén 345, wu tién hon 1a tir 250 dén 320, wu tién hon ca 1a tir
250 dén 280. Vai tring dugc sir dung trong thir nghiém nay 1a bong dét thoi khong
ngam kiém da tiy tring.

Thubc nhudm duge thao lusn trong WO 2005/003274, WO 2006/032327
(Unilever), WO 2006/032397 (Unilever), WO 2006/045275 (Unilever), WO
2006/027086 (Unilever), WO 2008/017570 (Unilever), WO 2008/141880
(Unilever), WO 2009/132870 (Unilever), WO 2009/141173 (Unilever), WO
2010/099997 (Unilever), WO 2010/102861 (Unilever), WO 2010/148624
(Unilever), WO 2008/087497 (P&G), WO 2011/011799 (P&G), WO
2012/054820 (P&G), WO 2013/142495 (P&G) va WO 2013/151970 (P&G).

Thudc nhudm mono-azo wu tién 1a chtra di vong va wu tién hon ca 13 thude

nhudm thiophen. Thudc nhudm mono-azo wu tién 1a duge alkoxyl héa va wu tién
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la khong tich dién hoac tich dién anion & do pH =7. Thubc nhuém thiophen dugc
alkoxyl hoa dugc thao luén trong WO/2013/142495 va W0O/2008/087497. Du6i

day 1a céc vi du dugc uu tién vé thudc nhudm thiophen:

/ \
NG S / o} ;va,
HOOC —
O,
HN
CN Vo
N N
HaC \\ N AN
S

NC
Thudc nhudém bis-azo uu tién 1a thuéc nhudm bis-azo dugc sulfonat hoa.

Céc vi du duoc uu tién vé cac hop chét bis-azo duge sulfonat héa 1a tim truc tiép
7, tim truc tiép 9, tim truc tiép 11, tim tryc tiép 26, tim truc tiép 31, tim tryc tiép
35, tim truc tiép 40, tim truc tiép 41, tim truc tiép 51, tim truc tiép 66, tim truc
tiép 99 va cac phién ban alkoxyl hoa cua chung. Thudc nhudm bis-azo dugc
alkoxyl hoa dugc théo luan trong WO2012/054058 va W0O2010/151906.

Vi du vé thudc nhudm bis-azo dugc alkoxyl hoa 1a:
SO;Na

HNﬁ 0
—@— ~N—(CH,CH,0),H

O

Thubc nhuc_)m thiophen ¢6 sin tir Milliken v6i tén thuong mai 13 Liquitint

Violet DD va Liquitint Violet ION.
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Thudc nhudém azin wu tién 13 dugc chon tir thuc nhudm phenazin duoc
sulfonat hoa va thudc nhuém phenazin cation. Céc vi dy dugc uu tién 13 xanh axit
98, tim axit 50, thudc nhudm c6 CAS-No 72749-80-5, xanh axit 59 va thube

nhuém phenazin dugc chon tur:

(CPZ
N N(CH,CH,Y ),

HN
o J
X3
trong do:

X3 duge chon tur: -H; -F; -CHs; -C,Hs; -OCH3; va, —OCyHs;

X4 duge chon tu: -H; -CHj; -C,Hs; -OCHz; va, —OCyHs;

Y, dugc chon tir: —OH; -OCH,CH,OH; -CH(OH)CH,OH; -OC(O)CHz; va,
C(O)OCHs.

Thubc nhudm c6 mit trong ché pham véi ham lugng nim trong khoang tir
0,0001 dén 0,5% trong luong, vu tién la tir 0,001 dén 0,1% trong lugng. Tuy thudc
vao ban chét ctia thubc nhudm, c¢é cac pham vi duge wu tién tuy thudce vao hiéu
quéa cua thudc nhudm phu thudc vao loai va hiéu qua cu thé trong bt ky loai cu
thé nao. Nhu da néi & trén thuéc nhudém 1a thudc nhudm mau xanh lam hogc tim.

C6 thé sir dung hon hgp thudc nhudm.

Thudc nhudm wu tién hon ca 1a thudc nhudm antraquinon xanh phan tmg
lién két cong hoa tri v6i polyetylenimin dugc alkoxyl hoa. Uu tién la alkoxyl hoa
duoc chon tir etoxyl hoa va propoxyl hoa, uu tién hon ca 1a propoxyl héa. Uu tién
12 80 dén 95% mol cac nhom N-H trong polyetylen imin dugc thay thé bang cac
nhém rugu iso-propyl biang phuong phap propoxyl hoa. Uu tién 12 imin polyetylen
trude khi phan ung voi thubc nhudém va propoxyl hoa c6 trong luong phén tir tlr
600 dén 1800.

Céhu tric vi du cua antraquinon phan ung dugc uu tién gén két cong hoa tri

v6i imin polyetylen dugc propoxyl hoa la:
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Polyme

Ché phim co thé bao gdbm mot hoic nhiéu polyme khac. Vi du nhu
cacboxymetylxenluloza, poly(etylen glycol), poly(ruou vinyl), polycacboxylat
nhu polyacrylat, copolyme axit maleic/acrylic va copolyme axit lauryl
metacrylat/axit acrylic.

Chit tao chelat

C6 thé c6 hodc khong cb chét tao chelat trong cac ché phim tay rira.

Néu ¢, thi chét tao chelat c6 mit véi ham luong tir 0,01 dén 5% trong
lugng.

Vi du chét tao chelat axit phosphonic (hodc mudi cta nd) la: axit 1-
Hydroxyetyliden-1,1-diphosphonic ~ (HEDP);  Dietylentriaminpenta  (axit
metylenphosphonic) (DTPMP); Hexametylendiamintetra (axit
metylenphosphonic) (HDTMP); Aminotris (axit metylenphosphonic) (ATMP);
Etylendiamintetra (axit metylenphosphonic) (EDTMP); Tetrametylendiamintetra
(axit metylenphosphonic) (TDTMP); va, axit phosphonobutantricacboxylic
(PBTC).

Vi du thye hién sdng ché
19
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Séang ché s& duge chimng minh bang cac vi du khdng gi6i han sau day.

Cacvidu

Nhan ban & biéu hién bao gdm thong tin trinh tu

TtEst Thermogutta terrifontis:

Trinh tw ADN ma hoa mdt protein c6 hoat tinh thiy phan gia dinh da duoc
xé4c dinh bang cach st dung dudng 6ng halaxy ANASTASIA tr co s¢ dit lidu
HotZyme. Gen duogc khuéch dai tir ADN hé gen va qud trinh nhan ban duoc thuc
hién b'flng Bo Kit nhan ban va biéu hién aLICator LIC cho N-terminal Hise-tag
(pLATE31, E. coli ArcticExpress (DE3) RIL da dugc bién ddi (sbc nhiét) va duoc
str dung nhu chiing biéu hién dé san Xuét protein.

Dot bién TtEst L37A va L251A da dugc chudn bi bang cach st dung B
Kit gay dot bién didu khién tai chd QuikChange Lightning theo huéng dan cua
nha san xuét. Cac ciu tric dot bién du(jc biéu hién quéa muc theo cung mot cach
véi protein ban dia.

TtEst (SEQ ID NO 1)

maqrvkittt atpgeielaf edtgtglpvl Ivhgfpldrt mwkagqreelc defrvivpdl
rgfgesqvip gvatmeamad dlaglenhlg ltgkivlggl smggyvafaf arkyrdrlag lilcdtrarp
dspeakenrr rvaervrreg pgfiacemip rlccestfrn hpeviekirq milsappegv aaaalgmaer
pdstdllpal scptlvlvgq fdaisppeem eamartipqs qfvvipdagh Ippmeqperv tqairewlrk
vhte

TtEst L37A (SEQ ID NO 2)

maqrvkittt atpgeielaf edtgtglpvl IvhgfpAdrt mwkaqreelc defrvivpdl
rgfgesqvip gvatmeamad dlaglenhlg ltgkivlggl smggyvafaf arkyrdrlag liledtrarp
dspeakenrr rvaervrreg pgfiacemip rlccestfin hpeviekirq milsappegv aaaalgmaer
pdstdllpal scptlvlvgq fdaisppeem eamartipgs qfvvipdagh 1ppmeqpei'v tqairewlrk
vhte

TtEst L251A (SEQ ID NO 3)

maqrvkittt atpgeielaf edtgtglpvl Ivhgfpldrt mwkaqreelc defrvivpdl
rgfgesqvip gvatmeamad dlaglenhlg ltgkivlggl smggyvafaf arkyrdrlag liledtrarp

dspeakenrr rvaervrreg pgfiacemip rlccestfin hpeviekirq milsappegv aaaalgmaer
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pdstdllpal scptlvlvgq fdaisppeem eamartipgs qfvvipdagh Appmeqperv tqairewlrk
vhte

AfEst2: Bsteraza tir Archaeoglobus fulgidus:

Gen mi héa AF-Est2 (locus tag: AF1537; sb gia nhap Uniprot: 028735)
duge PCR khuéch dai, khong c6 codon dirng cua n6, st dung ADN nhiém sic thé
cta A. fulgidus 1am khudn mau va gidi thiéu tuong umg vi tri giéi han Neol va
Xhol. San pham PCR dugc tao ra da dugce tiéu hoa bai Neol va Xhol va san phim
duoc tinh ché va ndi vao vecto biéu hién protein pET24d duoc tiéu hoa véi cliing
cac enzym gi6i han, dan dén plasmit pWUR365 cho biéu hién cia protein C-
terminal 6x-His-tag AF-Est2. Chung E. coli BL21-CodonPlus (DE3) -RIPL dugc
bién nap vé6i plasmit biéu hién.

AfEst2 (SEQ ID NO 4)

MLERVFIDVDGVKVSLLKGRERKVFYIHSSGSDATQWVNQLTAIG
GYAIDLPNHGQSDTVEVNSVDEYAYYASESLKKTVGKAVVVGHSLGGA
VAQKLYLRNPEICLALVLVGTGARLRVLPEILEGLKKEPEKAVDLMLSM
AFASKGEEYEKKRREFLDRVDVLHLDLSLCDRFDLLEDYRNGKLKIGVP
TLVIVGEEDKLTPLKYHEFFHKHIPNSELVVIPGASHMVMLEKHVEFNEA
LEKFLKKVGV

Lén men (thu hoach) & tinh ché

TtEst Thermogutta terrifontis:

San xuét protein dugc thuc hién trong binh Erlenmeyer 2L v6i mdi truong
1L LB va khang sinh thich hop dé chon loc plasmit (Ampixillin, 100 pg/mL,
Gentamyxin 20 pg/mL). Mai trudng LB chi chira Ampixillin dugc ciy véi 1-3%
(v/v) tidn nudi cdy va u & 37°C va 180 vong/phut cho dén khi dat ODggo = 0,4. Sau
do, nhiét do 0 duogc ha xubng 12°C trong 1 gio. Biéu hién gen duoc gy ra bing
cach bd sung IPTG vao 1mM cudi cung va thuc hién trong 2 ngay ¢ 12°C va 180
vong/phut. Té bao duoc thu hoach bang cach ly tim (4750 x g, 20 phit, 4°C) va
duoc bao quan 6 -80°C.

Qua trinh ly gi4i té bao dugc thyc hién bing cich 1am lai bot nhio té bao

trong chat dém cén bang (25 mM Tris-HCI, d6 pH 8,0, 500 mM NaCl, 20 mM
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Imidazole, 10mL chit dém cho lg trong lugng uét cua t& bao) va khudy bang
ning lugng 4m thanh trén bang dé phé v té bao. Qud trinh tinh ché protein dugc
thuc hién bang cach sir dung cot HisTrap FF 1mL (GE Healthcare) va hé théng
loc AKTA (GE Healthcare) dé sic ky 4i luc thong qua poly Histidin-tag. Qua trinh
rira giai protein dugc thuc hién thong qua chuyén mau mach thang trong 30 phut
st dung chat dém co néng do imidazol ting 1én (25 mM Tris-HCI, d6 pH 8,0. 500
mM NaCl, 500 mM Imidazol). Cac phan doan rira giai dugc xac dinh thong qua
d6 hap thu (280nm) va dugc cAp phdi cho SDS-PAGE. C4c phén doan chira
protein quan tdm dugc gop lai va tham tach qua dém véi 5 L chét dém khong chira
imidazol (25 mM Tris-HCI, d6 pH 8,0, 500 mM NaCl). Protein dugc thdm tach
duge bd sung 0,005% (v/v) natri azit va 10% (v/v) glyxerol dé lam dong va bao
quan ¢ -80°C.

AfEst2: Esteraza tir Archaeoglobus fulgidus:

San xuat protein duge thuc hién trong méi trudng Luria-Bertani (LB) chira
50 p g/ml mdi kanamyxin, chloramphenicol va streptomyxin. Mdi truong LB
chira kanamyxin va chloramphenicol v6i 1-3% (v/v) tién nudi ciy va duge 0 &
37°C va 180 vong/phit cho dén khi dat ODgo = 0,6. Biéu hién gen duogc thuc hién
bang cach bd sung IPTG vao ImM cudi cung va thuc hién qua dém ¢ 30°C va 180
vong/phut. Té bao duge thu hoach bang cach ly tam (4750 x g, 20 phit, 4°C) va
duoc bao quan ¢ -80°C.

Qua trinh ly gidi té bao dugc thuc hién b%mg cach tiép tuc lai bot nhéo té
bao trong chit dém can béng (25 mM Tris-HCI, d6 pH 8,0, 500 mM NacCl, 20 mM
Imidazol, 10mL dém cho 1g trong lugng uét cua té bao) va sir dung ning lugng
am thanh dé khudy trén bang dé pha vo té bao. Qua trinh tinh ché protein dugc
thuc hién béng cach str dung cot HisTrap FF ImL sir dung bo loc AKTA. cho sic
ky 4i lyc thong qua poly Histidin-tag. Qué trinh rira gidi protein dugc thuc hién
thong qua mdt gradien mach thang trong 30 phut st dung chit dém c6 ndng do
imidazol ting 1én (25 mM Tris-HCI, dd pH 8,0. 500 mM NaCl, 500 mM
Imidazol). C4c phan doan rira giai dugc xac dinh thong qua do hép thu (280nm)

va duoc cip phéi cho SDS-PAGE. Céc phan doan chira protein quan tdm dugc
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gop lai va thim tich qua dém v6i 5 L chit dém khéong chira imidazol (25 mM
Tris-HCI, do pH 8,0, 500 mM NaCl). Protein dugc thAm tach dugc bd sung
0,005% (v/v) natri azit va 10% (v/v) glyxerol dé lam dong va bao quan & -80 °C.

Phan tich sinh hoc

Xéc dinh ndng dd protein

Tdng lugng protein cua cac mau enzym dugc ude tinh bang cach sir dung
bo kit xét nghiém BCA Sigma-Aldrich (axit bixinchoninic) va thudc thir hoat dong
dugc chuén bi theo hudng dan trong hudng dan st dung. Thude thir BCA dugc
chuén bi bang cach tron dung dich A [1% (w/v) axit bixinchoninic & dang mudi
natri, 2% (w/v) natri cacbonat, 0,16% (w/v) natri tartrat, 0,4% (w/v) natri
hydroxit, 0,95% (w/v) natri hydro cacbonat, pH 11,5] v6i dung dich B [4% (w/v)
ddng sulfat] theo ty 1& 50:1 (v/v). Thuc hién pha loang ndi tiép albumin huyét
thanh bo (2mg/mL) trong nudc khir ion dé tao ra 7 diém cua dudng cong chuin.
Pé thuc hién xét nghiém, thudc thtr BCA (200pL) duge thém vao cac giéng cua
tdm 96 giéng, sau do 1a cac dung dich pha lodng protein mau (20puL). Cac tdm da
giéng (MTP) duoc bit kin va i ¢ 37°C trong 30 phit. Sau khi i, d§ hap thu & bude
song 540nm dugc do trén may quang phé.

Xac dinh d6 tinh khiét cta esteraza

Cac mAu protein ¢6 chira esteraza (20pL) duoc chuén bi véi chit dém tai
mau SDS-PAGE va duoc 1am nong & 70°C trong 10 phut trude khi chay trén gel
NuPage Bis-Tris 4-12% v6i chdt dém MOPS & 170V. Thuéc danh déu trong
luong phan tir PageRulerPlus duoc chay cung véi céac mAu dé xac dinh trong
lugng phan tir. Mdi gel sau d6 duoc nhudm bang cach st dung thudc nhudém

protein GelCode Blue Safe theo quy trinh cia nha san Xudt.

X4c dinh sinh hoa cta hoat tinh esteraza

Hoat tinh esteraza dugc x4c dinh bang phuong phap do mau sir dung 4-
nitrophenyl-valerat (C5) va 4-nitrophenyl-dodecanoat (C12) lam chét nén. 4-
nitrophenyl-dodecanoat (25mg) hodc 4-nitrophenyl-valerat (18mg) dugc hoa tan

trong 10mL dung mdi (metanol) dé diéu ché dung dich gbc 8mM. Truée khi tién
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hanh thr nghiém, ImL dung dich géc dugce thém vao 7mL nude da axit hoa (pH
4,5), d& c6 ndng do cudi cung 1a ImM. Trong cac tam da giéng 96 giéng, 60pL
dH20, 115pL chat dém Tris-HCI (pH 8,5, 50mM), 5ul. dung dich enzym pha
loding va 20pL co chét (da kénh & cudi) da dugc thém vao. Déi véi cac mAu trang,
dung dich enzym duoc thay thé bang dH,0. Sau khi thém thudc thir, sw giai phong
san pham (4-nitrophenol) dugc theo doi & 405nm trong 15 phtt & nhiét do moi
truong.

THU NGHIEM CAP PHOI

Ché pham mau thi nghiém md phong ba nhon ngudi va cép phdi cho vai

Bang 1A cho thay ché pham mAu thi nghiém mo phéng ba nhon ngudi dugc
st dung trong cac nghién ciru tay gidt, va co thé so sanh v6i ba nhon ciia ngudi
dugc phan tich trong tai liéu (bang 1B). Thudc nhudm tim Macrolex (0,4% w/w)
duoc thém vao mau thi nghiém ba nhon, va sau d6 100pL duge cép phdi cho mot
mau polycotton 10x10cm dd duge lam nong trude dén 60°C. Viéc lau vét ban
duge tao diéu kién thun loi bang cach dé vét ban kho & nhiét do 60°C. Do dong
nhét cta viéc nhuém duge xac nhan b%mg cach xac dinh b%mg phuong phép do
mau cac gia tri SRI trén mau vai sau d6 dugc ct thanh cac vong tron dudng kinh
30 mm nho hon, khién vira v6i cac tm da giéng 6 giéng cho céc thir nghiém tay
gizt tiép theo.

Béng 1: (A) Ché phdm mau thi nghiém md phong ba nhon ngudi duoc thi
nghiém. Puoc thé hién trong so sanh (B) la thanh phan ctia bd nhon & ngudi theo
dé xuét cia Nikkari 1974, In Ro 2005, Stefaniak 2010. MAu thi nghiém md phéng

ba nhon ngudi duoc thiét ké dé bit chude mo ta trong tai lidu.

(A) Mau thi nghiém mo phong ba nhon ngudi da duge thir nghiém

Thanh phan Loat % Bao gdm
Axit Oleic Axit béo (12%) 8
Axit Isostearic 4
Tricaprin Triglixerit (39,2%) 1,8
Triolein 28.2
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Triisostearin 9,2
Oleyl Oleat Este sap 11,9
Myristyl myristat (29,8%) 11,9
Isostearyl isostearat 6
Squalen Squalen (13,8%) 13,8
Cholesterol oleat Cholesterol (este) 3,4
Cholesterol (5,1%) 1,7
Tong cong ' 99.9
(B) Ba nhon ¢ nguoi (tai liéu)
Loai % trung binh bao gém (pham vi)
Axit béo 28,3 (2,3 —-38.3)
Triglixerit 32,5 (14,8 - 44)
Este sap 25 (10 - 26)
Squalen 10,6 (3,3 —20)
Cholesterol (este) 6(1-9,5)

Nghién ctru tay giat vé hiu suat lam sach bang enzym do6i v6i mau md

phong ba nhon ngudi

Céac chi sb truge khi giat dugc thyc hién dbi v6i cac vét ban ba nhon c6
dudng kinh 30 mm dé do cudong do vét ban. Nghién ctu tdy giat duoc thuc hién
& thé tich 5 mL (trong tAm 6 giéng, & 40°C trong 1 gio vé6i tdc do 100 vong/phut)
ho#c trong 100mL (trong chai thuy tinh, ¢ 40°C trong 1 gid véi tbc do 100
vong/phut). Céc enzym c¢6 mat véi ham lugng 25 mg/L trong vong 2 g/L cta ché
pham 7,5% chit hoat dong bé mit. Sau d6, cac vét ban duge x4 ba 1an sau khi giat
dé loai bd hoan toan nudc gidt va bit ky enzym nao con s6t lai. Sau khi kho, cac
tdm vét ban duoc quét k§ thuat sb va do deltaE. Gid tri ndy duge st dung dé thé
hién hiéu qua 1am sach va dugc dinh nghia la su khac biét vé mau sic gifta vai

trang va vai bi ban sau khi giat.

V& mit toan hoc, dinh nghia cta deltaE 1a:
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deltak = [(AL) 2 + (Aa) 2 + (Ab) 2] 1/2

trong do AL Ia sb do su khac biét vé do tbi gitta vai da giat va vai tréng; Aa
va Ab 12 sb do su khac biét vé do d6 va do vang twong tmg giita c4 hai tAm vai.
Tur phuong trinh nay, 13 rang 1a gid tri cua deltak cang thip thi vai s& cang tring.
Lién quan dén k¥ thuat do mau nay, tham khéo Uy ban Chiéu sang Qubc té (CIE);
Recommendation on Uniform Colour Spaces, colour difference equations,
psychometric colour terms, b sung sb 2 dén CIE Publication, s§ 15, Colormetry,
Bureau Central de Ia CIE, Paris 1978.

O day, hi¢u qua lam sach duoc biéu thi duéi dang chi sb loai bo vét ban
(SRI):

SRI =100 - deltaE.

SRI cang cao thi vai cang sach, SRI = 100 (mau tring).

Hiéu sudt 1am sach mAu mo phoéng ba nhon ngudi bing enzym

Céc nghién ctru tiy giat ¢ thé tich gidt SmL da x4c dinh ring cic enzym
esteraza cia SEQ ID 1 dén 4, cac enzym duoc ky hiéu 1a TtEst, TtEst37, TtEst151,
AfEst2, tht ca déu cho théy hiéu sudt dugc cai thién dbi vé6i viec loai mau md
phéng ba nhon ngudi so voi cdc mau dbi chimg ¢6 bao gdm esteraza tiy giit tidu
chuan (Cutinaza) va lipaza giit tiéu chuén (Lipaza Evity). Mic tang 3-5 don vi
SRI dbi voi cac enzym thit nghiém 1a cai tién lam sach dugc hién thi 16 rang hon
so v6i cutinaza cua enzym doi chimg va lipaza tiy gijit tidu chuan (Lipaza Evity).
Thir nghiém dugc thuc hién ba lan & 40°C trong 1 gid. Cong thirc dugc dp dung
chira téng chét hoat dong bé mat v6i ham luong 7,5%.

Muc tang SRI >3 don vi dbi vé6i enzym lipaza theo sang ché 14 cai tién lam

sach dugc hién thi 18 rang so véi Cutinaza va Lipex Evity (bang 2).

Mau Hiéu Sut gidt
(SRI)
Pbi chimg am (Nudrc) 68,5+ 1,03
Pdi chimg duong (ché pham + Lipex Evity) 70,6 + 0.6
Déi chung duong (ché phdm + Cutinaza) 73,9 + 0,98
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Sang ché (ché pham + TtEst esteraza ctia SEQ ID 1) 76,1 £ 1,1
Sang ché (ché phdm -+ TtEst37 esteraza ciia SEQ ID 2) 762+ 1,2
Sang ché (ché phém + TtEst251 esteraza ciia SEQ ID 3) 78,8 +23
Sang ché (ché pham + AfEst2 esteraza ciia SEQ ID 4) 772+1,0

Bang 2: Hiéu sut 1am sach cua cac enzym esteraza cia SEQ ID 1 dén 4
(dbi v6i mAu md phong ba nhon nguoi) duge thé hién so v6i cac ddi chimg tay
giat trong: nudc, hodc ché phdm cong vé6i esteraza thwong mai tidu chuén
(Cutinaza) hodc ché pham cdng véi lipaza gidt thuong mai tiéu chuin (Lipex
Evity)

Chi sb loai bé vét ban (SRI) cho biét hiéu suat gidt da dugc do. Sé lieu
thdng ké + lién quan dén d¢ tin cdy 95%. Thir nghiém cho thdy céc esteraza clia
SEQ ID 1 dén 4 c6 hiéu sut tdy rira ba nhon wu tién nhiéu so v6i cdc enzym
thuong mai esteraza (Cutinaza) va lipaza (Lipex Evity).

Hiéu suét 1am sach cua enzym dbi véi mau mo phéng ba nhon ngudi

Céc nghién ctru tdy rira & thé tich 100mL x4c nhan rang lipaza ctia SEQ ID
4 cho théy hiéu suét duoc cai thién trong viéc loai bd mAau md phéng ba nhon
ngudi so véi cac miu déi chimg bao gém cac enzym thuong mai hién tai 1a
esteraza (Cutinaza) va lipaza (Lipex Evity) (Bang 3). Thir nghiém dugc thuc hién
ba lan & 40°C trong 1 gi. Ché pham dugce cép phdi chira tong chat hoat dong bé

mat vai ham luong 7,5%.

Mau Hiéu suét tay giat
(SRI)
Déi chimg 4am (Nuére) 72,6 1.2
Péi ching duong (ché phdm + Lipex Evity) 79,7 + 1,28
Déi ching dwong (ché pham + Cutinaza) 81,4+ 1,65
Sang ché (ché pham + AfEst2 esteraza ciia SEQ ID 4) 842+0,12

Béang 3: Hi€u suat lam sach ctia enzym esteraza ctia SEQ ID 4 (ddi véi mau

thi nghiém mé phdong ba nhon nguoi) dugc thé hién so voi dbi chimg ciia céc chat

27



51698 28/32

gijt trong: nudc, hodc ché pham cong véi esteraza thuong mai chuén (Cutinaza)

hodc ché pham cong véi lipaza tay giat thuong mai tiéu chuan (Lipex Evity)
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YEU CAU BAO HQ

1. Ché phim tay rira bao gdm:
(1) chét hoat dong bé mat v6i ham luong tir 1 dén 60% trong luong; va,
(ii) enzym esteraza thudc loai enzym EC 3.1.1.1, ¢0 trinh ty tuong dong véi
trinh tu bt ky trong sb cac trinh ty SEQ ID NO: 3 dén 4 1a 100% v6i ham Iugng
tir 0,0005 dén 5% trong luong.

2. Ché pham tay rira theo diém 1 chira polyme tach loai vét ban v6i ham luong tix

0,1 dén 10% trong lugng.

3. Ché pham tay rira theo diém 2 chira polyme tach loai vét ban v6i ham luong tir

0,2 dén 9% trong lugng.

4. Ché pham tay rira theo diém 2 chira polyme tach loai vét ban voi ham lugng tr

0,25 dén 8% trong lugng.

5. Ché pham tay rira theo diém 2 chira polyme tach loai vét ban v6i ham lugng tur

0,5 dén 6% trong lugng.

6. Ché pham tay rira theo diém 2 chta polyme téch loai vét ban véi ham luong tir

1 dén 5% trong lugng.

7. Ché pham tdy rira theo diém bét ky trong sb céc diém tir 2 dén 6, trong d6

polyme tach loai vét ban 1a polyme téch loai vét bin co gde polyeste.

8. Ché pham tay rira theo diém 7, trong d6 polyme tach loai vét ban polyeste 1a
polyme tach loai vét ban gbc polyetylen terephtalat va/hodc polytrimetylen
terephtalat.
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9. Ché pham tdy rira theo diém 8, trong d6 polyme tach loai vét ban polyeste 12

polyme tach loai vét ban gbc polytrimetylen terephtalat.

10. Ché pham tay rtra theo diém 1, trong d6 ché pham tay rira chira polyamin dugc

alkoxyl hoa.

11. Ché pham tdy rira theo diém 10, trong d6 polyamin dugc alkoxyl hoa c6 mat

v6i ham lugng nam trong khoang tir 0,1 dén 8% trong luong.

12. Ché pham ty rira theo diém 10, trong d6 polyamin dugc alkoxyl hoa c6 mit

v6i ham luong nim trong khoang tir 0,2 dén 6% trong lugng.

13. Ché pham ty rira theo diém 10, trong d6 polyamin dugc alkoxyl hda c6 mit

v6i ham luong nam trong khoang tir 0,5 dén 5% trong luong.

14. Ché pham tdy rira theo diém 1, trong d6 ché phdm tdy rira 12 ché pham tay
giat.

15. Ché pham tdy rira theo diém 14, trong d6 ché pham ty gizt 1a chét tdy rira
dang léng hodc bot.

16. Ché phim tay rira theo diém 14, trong d6 ché pham tdy giat 1a chat tay ria
dang long.

17. Ché phém téy rira theo diém 14, trong do chit hoat dong bé mit bao gém chét

hoat dong bé mat anion va/hodc khong ion.

18. Ché phim tay rira theo diém 17, trong d6 chat hoat dong bé mit bao gom ca

chat hoat dong bé mat anion va khong ion.
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19. Ché pham tdy ria theo diém 1, con chira thém enzym khac duogc chon tir nhém
bao gdm: lipaza, proteaza, xenlulaza, alpha-amylaza, peroxidaza/oxidaza, pectat

lyaza va/hodc mannanaza.

20. Ché phrflm téy rira theo diém 1, con chira thém thanh phﬁn khac duoc chon tir
nhom bao g@)m: chét huynh quang, huong liéu, thubc nhudm va polyme, va hon

hop cuta ching.

21. Ché pham tay rira theo diém 1 chira chit hoat dong bé mit v6i ham lugng nam

trong khoang tur 2 dén 50% trong lugng.

22. Ché phém téy rira theo diém 1 chira chét hoat dong bé mit v6i ham luong nam

trong khoang tur 3 dén 45% trong lugng.

23. Ché pham tay rira theo diém 1 chaa chat hoat dong bé mit v6i ham lugng nam

trong khoang tur 5 dén 40% trong lugng.

24. Ché pham tay rira theo diém 1 chtra chit hoat dong bé mit v6i ham lugng nam

trong khoang tur 6 dén 40% trong lugng.

25. Ché pham tay rta theo diém 1 chua enzym esteraza thudc loai enzym EC
3.1.1.1, ¢6 trinh ty twong dong véi trinh tu bét ky trong sb céc trinh tw SEQ ID
NO: 3 dén 4 14 100% v6i ham luong tir 0,005 dén 2,5% trong lugng.

26. Ché pham tay rira theo diém 1 chira enzym esteraza thudc loai enzym EC
3.1.1.1, ¢6 trinh ty twong dong vé6i trinh ty bét ky trong s céc trinh tuw SEQ ID
NO: 3 dén 4 13 100% véi ham lugng tir 0,01 dén 1% trong luong.

27. Phuong phép xut ly bé mit vai c6 vét ban ba nhom, phuong phép nay bao goém

viéc dua thém enzym esteraza thudc loai enzym EC 3.1.1.1, ¢6 trinh ty tuong
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ddng véi trinh ty bt ky trong sb cac trinh ty SEQ ID NO: 3 dén 4 1a 100%, vao
ché pham tay rtra chira chét hoat dong bé mit v6i ham lugng tir 1 dén 60% trong
lwong; va xir Iy tiép theo dbi véi bé mit vai c6 vét ban ba nhon, voi ché pham da

néu.
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