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Linh vue ki thuat dugc dé cip

Sang ché dé cap dén ché pham tay rira chira enzym va quy trinh xu 1y chat

nén bang ché pham tay rira nay.
Tinh trang ky thuit cia sang ché

Enzym dugc su dung trong cac hon hgp duoc diéu ché theo cong thic

chat tay rira dé gitip 1am sach va loai bo vét ban.

Vi dy, US 2010/0075878 A1, US 2003/0139319 Al va US 6,271,190 B1
boc 10 ché phém téy rora chira hé chit hoat dong bé mit, mot hoic nhiéu enzym

va mot hodc nhiéu hgp chat lignin.
Ban chat ky thuat cia sang che

Muc dich cua sang ché la d¢ xuat ché pham tay rua chra enzym dé cai
thién hiéu suat hoat dong cia enzym trong hon hop duoc diéu ché theo cong

thirc chét tay rira.

Theo khia canh thir nhat, sang ché dé xuat ché pham tay rua chira enzym

bao gom su két hop cua:
(i) hé chit hoat dong bé mit;
(ii) mdt hodc nhidu enzym;
(iii) mot hodc nhiéu hop chét lignin.

Theo khia canh th{r hai, sang ché dé xuat mot quy trinh lam sach chat nén,
bao gom budc xu ly chat nén voi cadc ché pham tdy rira chira enzym theo khia

canh thtr nhat ctia sang che.

Theo sang che, hi¢u suat lam sach dugc cdi thién.
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Nhu sir dung ¢ ddy, thudt ngit "chit nén" bao gdm cac san pham vai, quin
40 va giat ui. Theo d6, quy trinh nay tot hon 1a dé 1am sach vai, tirc 14 loai bo vét
ban / dat tir vai.

T6t hon 1a quy trinh lam sach dién ra trong mét thung giit rira chira mot
chat 1ong giat rira c6 nudc va cac ché pham tay rira chita enzym. Chat long giat
rira ¢6 thé duoc ap dung cho cac chét nén hodc cac chat nén c6 thé duoc ngam

chim hoan toan hoac mot phan vao chat léng giat rira.

Ngoai ra, quy trinh 1am sach c6 thé bao gém viéc img dung truc tiép cac
ché phdm tay rira chira enzym (khong can hoa, tan tirc 1a khéng can thém nudc)
1én mot phﬁn hodc toan bo vai, dé truc tiép xtr 1y mot hoic nhiéu vét ban trén
vai. M6t quy trinh nhu vay tot hon 13 mot quy trinh tién xtr 1y, ma c6 thé duoc
xir 1y tiép véi/trong moét chét long gidt rira (vi du nhu mét quy trinh gidt rira

'chinh"). Giat rira chinh t6t hon 1a theo khia canh thtr hai cua sang ché.

T6t hon 14 thoi gian cta quy trinh 1a duéi 60 phat, tt hon nita 1a dudi 30
phtt. Néu 1a mot quy trinh tién xir 1y, budc tién xir 1y tot hon 1a dudi 5 phut, va
t6t hon nita 1a dudi 2 phit (mic du viéc lam sach bang enzym duoc ap dung s&

duoc tiép tuc trong sudt it nhat mot phan ctia bat ky quy trinh giat dudi day) .

Su két hop déng thoi cua sang ché duoc cai thién hoan toan & nhiét do

thap, khi viéc lam sach vét ban dau va chit béo/dat gip phai nhiéu van dé hon.

Tt hon 1a nhiét &6 nudc rira ctia quy trinh nay 1a dudi 40°C va tét hon 1a
dudi 30°C va t6t hon nira 1a dudi 25°C & tét ca cac lan. Nude rira ¢ nhiét do thap
1a ¢6 loi cho mdi truong va kinh té.

Tt hon 1a ché pham tay rira chira enzym la ché pham nhiét d6 thap. Theo
d6, cac ché pham tiy rira chira enzym tot hon 1 duge dong goi cing voi hudng
dan st dung dé xur 1y & nhiét d6 thap, nhiét do thap tot hon 1a dudi 40°C, tdt hon

nita 13 dudi 30°C tham chi t6t hon nita 1a dudi 25°C.

MO ta vin tit cac hinh vé
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Fig 1: 1a b thi minh hoa két qua ctia bang 1 (dwoc thé hién trong trang 17
ban mo ta), trong d6 cac cong thirc chit tiy rira chira enzym theo sang ché duoc
thi nghiém dé xac dinh kha ning ctia chiing, vi du nhu viéc loai bo vét ban m&
bo tir vai bong.

Fig 2 1a d6 thi minh hoa két qua cta bang 2 (dwoc thé hién trong trang 19
ban mo ta), trong do cac ché phém enzym/chét hoat dong bé mit sinh hoc/lignin
sulphonat khac nhau dugc thi nghiém dé xac dinh kha nang loai bo mot loat cac

vét ban dau va chat béo.

Fig 3: 1a dd thi minh hoa két qua ctia bang 3 (dugc thé hién trong trang 20
ban mo ta), trong do6 cac ché phém enzym/chét hoat dong bé mit sinh hoc/lignin
sulphonat khac nhau dugc thi nghiém dé xac dinh kha nang loai bé mdt loat céac

veét ban dau va chat béo.
MG ta chi tiét sang che

Sang ché dé xuit dén hiéu suét hoat dong enzym cua d4t dau va/hodc cac
vét ban trong quy trinh lam sach & nhiét d6 thdp (voi chét long gidt rira & nhiét
d6 thap) ma khong can can nhic k§ dén su nhay cam voi nhiét d6 ciia enzym.
Do d6, cac enzym co thé duge lua chon mdt cach tu do hon, trén co s& cac can

nhic khéc.

Sang ché 1a dic biét ¢6 wu diém trong cac tinh huéng cu thé ma yeu cau
viéc lam sach c6 enzym cho dét va/hodc cac vét ban co dau trong mot quy trinh
lam sach & nhiét d6 thip (v6i chat 1ong giat rira & nhiét do thap) nhung ché
pham can luu trit & nhiét d6 cao hon. Enzym wa lanh ¢6 hiéu qua & nhiét do thap
nhung rat nhay cam khi nhiét do ting lén vi tinh linh hoat ctia chiing. Enzym wa
nhiét d6 trung binh (va wa nhiét) on dinh & cac mic nhiét do tang lén, nhung co
hiéu Suét hoat dong giam xuéng. Sang ché gitp cho viéc lam sach c6 enzym cua

chat nén ¢ nhiét do thap bang cach st dung cdc enzym ua nhiét do trung binh
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ma khong can phai no luc hon nra trong k¥ thudt enzym ua lanh ma cé thé chiu

duoc nhiét do tang 1én.

Theo d6, hé enzym t5t hon 14 bao gdm hé enzym ua nhiét do trung binh
hoic ua nhiét. Hé enzym tham chi c6 thé 1a hé enzym ua nhiét 6 trung binh

va/hodc hé enzym ua nhiét voi viée loai trir cac enzym ua lanh.

Céc enzym c6 thé 1a tor nguén gbe vi khuan (c6 ngudn gde tir vi khuan)
hay ngudn goc nam (c6 ngudn gdc tr nam) tuy nhién enzym tir ngudén goc vi

khuén dugc ua thich.

Ché phiam chira chat hoat dong bé mat véi luong ndm trong khoang tir 1%
dén 70% trong luong, tdt nhat 1a nim trong khoang tor 10% dén 30% trong

luong.

Tét hon 1a hé chét hoat dong bé mat chta it nhat mot chat hoat dong bé

mat sinh hoc v&i lugng 1% trong lugng (trén co so ché phém lam sach).
Tt hon 1a chét hoat dong bé mit sinh hoc c6 nguén géc vi khuén.

T6t hon 13 chat hoat dong bé mit sinh hoc va enzym c6 ngudn gde vi

khuan.
Cac dot bién bien doi hda hoc hodc thay doi protein dugc bao gom.
Mot hodc nhiéu enzym c6 thé duoc dé xuat nhu mét hé.

T6t hon a4 mot hodc nhidu enzym bao goém lipaza. Lipaza duoc wa thich
bao gdm lipaza tr Humicola (ddng nghia véi Thermomyces), vi du nhu tir 1.
lanuginosa (T. lanuginosus) hoac tur H. insolens, lipaza Pseudomonas, vi du nhu
tor P. Alcaligenes hoac P. pseudoalcaligenes, P. cepacia, P. stutzeri, P.
fluorescens, loai Pseudomonas chung SD 705 (WO 95/06720 va WO 96/27002),
P. wisconsinensis, lipaza Bacillus, vi du nhu tir B. subtilis (Dartois va cac dong
tac gid (1993), Biochemica et Biophysica Acta, 1131, 253-360), B.
stearothermophilus (JP 64/744992) hoac B. pumilus (WO 91/16422).
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Cac enzym lipaza c6 san trén thi truong bao gom Lipolase™ va
Lipolase™ Ultra, Lipex™ (Novozymes A/S) va cic enzym vi khuan, Lipomax®
tir Genecor. Pay 1a mot lipaza c6 ngudn gbc vi khuan, cia cac bién thé M21L
clia lipaza Pseudomonas Alcaligenes nhu duoc mo ta trong WO 94/25578 vé
Gist-Brocades (M.M.M.J. Cox, H.B.M. Lenting, L.J.S.M Mulleners va J.M van
der Laan).

Céc phospholipaza dugc ua thich (EC 3.1.1.4 va/hodac EC 3.1.1.32) bao
gdm céac enzym thuy phan phospholipit. Cac phospholipaza Al va A2 ma thuy
phan nhom axyl béo (¢ vi tri sn-1 va sn-2, twong Ung) dé tao thanh
lysophospholipit; va lysophospholipaza (hoic phospholipaza B) ma co6 thé thuy
phan nhom axyl béo con lai trong lysophospholipit ciing dugc bao gom nhu 1a
phospholipaza C va phospholipaza D (phosphodiesteraza) ma giai phong
glyxerol diaxyl hoac axit phosphatidic twong tng.

Thuét ngit "phospholipaza A" dugc sir dung & ddy c6 dé cap dén mot loai
enzym cia sing ché nhiam bao vé vmcf)t loai enzym c6 hoat dong cua
phospholipaza Al va/hodc phospholipaza A2. Hoat dong cta phospholipaza co6
thé duoc cung cép boi cac enzym c6 hoat dong khac nira, chéng han nhu, vi du,

lipaza v&i hoat dong ctia phospholipaza.

Céc phospholipaza c6 thé tir bat ky ngudn gc, vi du nhu ngudn gbe dong
vat (chéng han, vi dy, ddng vat c6 vi), vi du nhu tu tuyén tuy (vi du, tuyén tuy
ctia bo hodc lon), hodc noc doc ran hodc noc doc ong. Tt hon la phospholipaza
c6 thé co nguén géc tr vi sinh vat, vi du, tur nam so1, enzym hodc vi khuan,
chéng han nhu cac chi hodc loai Aspergillus, vi du nhu, A. niger; Dictyostelium,
vi du nhu, D. discoideum; Mucor, vi du nhu M. javanicus, M. mucedo, M.
subtilissimus; Neurospora, vi du nhu N. crassa; Rhizomucor, vi du nhu, R.
pusillus, Rhizopus, vi du nhu R. arrhizus, R. japonicus, R. stolonifer; Sclerotinia,
vi du, S. libertiana; Trichophyton, vi du nhu T. rubrum; Whetzelinia, vi du, W.

sclerotiorum; Bacillus, vi du nhu, B. megaterium, B. subtilis, Citrobacter, vi du
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nhu, C. freundii, Enterobacter, vi du nhu, E. aerogenes, E. cloacae
Edwardsiella, E. tarda; Erwinia, vi du nhu, E. herbicola; Escherichia, vi du
nhu, E. coli; Klebsiella, vi du nhu, K. pneumoniae; Proteus, vi du nhu, P.
vulgaris; Providencia, vi du nhu, P. stuartii; Salmonella, vi du nhu S.
typhimurium; Serratia, vi du, S. liquefasciens, S. marcescens; Shigella, vi duy, S.
flexneri; Streptomyces, vi du, S. violeceoruber; Yersinia, vi du nhu, Y.
enterocolitica. Nhu viy, phospholipaza c6 thé 1a nam, vi du, to 1op
Pyrenomycetes, chang han nhu céc chi Fusarium, chiang han nhu ching F
culmorum, F. heterosporum, F. solani, hodac chung F. oxysporum. Cac
phospholipaza tirmg ¢6 thé 1a tir chtiing nam soi trong chi Aspergillus, chang han
nhu chiung cha Aspergillus awamori, Aspergillus foetidus, Aspergillus

Jjaponicus, Aspergillus niger hodc Aspergillus oryzae.

Cac phospholipaza dugc wa thich c6 nguén goc tu ching Humicola, dac
biét 1a Humicola lanuginosa hodc bién the, va tir cdc chung Fusarium, dac biét
la Fusarium oxysporum. Cac phospholipaza co thé dugc bat nguodn tur Fusarium

oxysporum DSM 2672.

Tét hon 14 cac phospholipaza bao gdm phospholipaza Al (EC. 3.1.1.32.)
hodc phospholipaza A2 (EC.3.1.1.4.).

Vi du v& cac phospholipaza trén thi truong bao gdm LECITASE™ va
LECITASE™ ULTRA, YIELSMAX, hoic LIPOPAN F (co san tur Novozymes
A/S, Pan Mach).

Cac enzym proteaza c6 san trén thi truong bao gdom Alcalaza™,
Savinaza™, primaza™, Duralaza™, Dyrazym™, Esperaza™, Everlaza™,
Polarzyme™, va Kannaza™, (Novozymes A/S), Maxataza™, Maxacal™,
Maxapem™, Properaza™, Purafect™, Purafect OxP™, FN2™  va FN3™

(Genencor International Inc.).
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Céc enzym khac co6 thé dugc lya chon tir nhom gom: xenlulaza, esteraza,
peroxidaza/oxidaza, oxidoreductaza, pectaza, lyaza, mannanaza va cac hon hop

cua ching.

Céc enzym cta vi khuan dé str dung trong sang ché 1a xenlulaza, esteraza,
peroxidaza/oxidaza, pectaza, lyaza, vd mannanaza, hoic cac hon hop cua ching.
M3 hoa gen vi khudn enzym nhu vdy c6 thé dugc truyén cho cac vat cha boc 16
biéu hién duoc ua thich, ma khong bi han ché vé vi khuén va bao gé)m vi du nhu
cac vat chu vi sinh vat khéac. Thuat nglt enzym vi khuén nhu duoc st dung ¢ day
bao goém céc enzym cé ngudn gde tir vi khuédn, tuy nhién duoc quy dinh rd rang

bang van ban.

Ché pham c6 thé bao gém cutinaza nhu phan loai trong EC 3.1.1.74. Mot
vi du vé cutinaza vi khudn la tr ching cua Pseudomonas, dac biét la

Pseudomonas enzymdocina, hoac Pseudomonas putida.

Céac enzym c6 thé 1a mot phospholipaza duoc phan loai nhu trong EC
3.1.1.4 va/hodc EC 3.1.1.32. Nhu dugc su dung ¢ day, thuat ngr phospholipaza
1a enzym c6 tac dung d6i voi cac phospholipit. Cac phospholipit, chang han nhu
lexithin hodc phosphatidylcholin, bao gém glyxerol dugc este hoa véi hai axit
béo & mot vi tri bén ngoai (sn-1) va vi tri gitra (sn-2) va dugc este hda voi axit
phosphoric & vi tri thit ba; axit phosphoric, 1an luot, co thé duoc este hoa thanh
ruou amino. Cac phospholipaza la cdc enzym tham gia vao quy trinh thuy phéan
ctia cac phospholipit. Mot sé loai hoat dong phospholipaza ¢ thé dugc phén
biét, bao gdm céc phospholipaza Al va A2 ma thity phan mot nhoém axyl béo (o
vi tri sn-1 va sn-2, tuong ung) d& tao thanh lysophospholipit; va
lysophospholipaza (hodc phospholipaza B) ¢ thé thuy phan nhom axyl béo con
lai trong lysophospholipit. Phospholipaza C va phospholipaza D (céc
phosphodiesteraza) tach ra glyxerol diaxyl hodc axit phosphatidic tuong ung.

Thuat ngit phospholipaza bao gém cic enzym c6 hoat dong cua

phospholipaza, vi du nhu, phospholipaza A (Al va A2), hoat dong cua
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phospholipaza B, hoat ddng cua phospholipaza C hodc hoat dong cua
phospholipaza D. Thuat nglt "phospholipaza A" duoc st dung ¢ day dé cap dén
mot loai enzym cua sang ché nhim bao vé mot loai enzym voi hoat dong cua
phospholipaza Al va/hodc phospholipaza A2. Hoat dong cua phospholipaza
cling ¢6 thé duge cung cip boi cac enzym c6 hoat dong khac nira, chang han
nhu, vi duy, mét lipaza véi hoat dong cua phospholipaza. Hoat dong cua
phospholipaza co thé, vi dy, 13 tor mot lipaza v6i cac hoat dong bén canh
phospholipaza. Trong cac phuong an thuc hién khac cua sang ché, hoat dong
ctia enzym phospholipaza duoc cung cap bdi mét loai enzym co ban chi ¢6 hoat
dong phospholipaza va trong d6 hoat dong ctia enzym phospholipaza khong phai

la mot hoat dong bén canh.

Tt hon 13, cac phospholipaza 14 co nguodn goc vi khuan Bacillus, vi du
nhu, B. megaterium, B. subtilis, Citrobacter, vi du nhu, C. freundii;
Enterobacter, vi du nhu, E. aerogenes, E. cloacae Edwardsiella, E. tarda;
Erwinia, vi du nhu, E. herbicola; Escherichia, vi du nhu, E. coli; Klebsiella, vi
du nhu, K. pneumoniae; Proteus, vi du nhu, P. vulgaris; Providencia, vi du nhu,
P. stuartii; Salmonella, vi du nhu S. typhimurium; Serratia, vi du, S.

liquefasciens, S. marcescens; Shigella, vi du, S. flexneri;

Cac xenlulaza phu hop déac biét co nguén géc tr vi khuan. Céc dot bién
bién dbi héa hoc hodc thay ddi protein dugc bao gdm. Cac xenlulaza thich hop

bao gom xenlulaza tir chi Bacillus, Pseudomonas va clostridia.

Céc peroxidaza/oxidaza phu hop cu thé 1a c6 nguon goc tir vi khuan. Cac
dot bién bién d6i hoa hoc hodc thay doi protein dugc bao gom. Mot vi du vé mot
loai vi khuan oxy hoa, nhung khong gidi han, 1a loai Aeromonas ma tur do cac
oxidaza c¢ thé bat ngudn.

Vi du vé cac lyaza pectat bao gom céac lyaza pectat duoc nhan ban vo tinh

tor cdc chi vi khuan khac nhau nhu Erwinia, Pseudomonas, Klebsiella va

Xanthomonas, cing nhu tur Bacillus subtilis (Nasser va cong su (1993) FEBS
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Letts. 335: 319-326) va loai Bacillus YA-14 (Kim va cong su (1994) Biosci.
Biotech. Biochem. 58:947-949).

Vi du v& mannanaza (EC 3.2.1.78) bao gdm nhiing chat duoc tach ra tir
mot sb vi khuén, bao g61n cac vi sinh vat Bacillus. Vi du, Talbot va cdng su,
Appl. Environ. Microbiol., tap 56, sd 11, trang 3505-3510 (1990) md td mot
beta-mannanaza dwoc din xudt tr vi khuan Bacillus stearothermophilus.
Mendoza va cdng su, World J. Microbiol. Biotech, tap 10, s6 5, trang 551-555
(1994) m6 ta mot beta-mannanaza dugce din xudt tir vi khuan Bacillus subtilis.
JP-A-03047076 boc 16 mot beta-mannanaza duoc dan xuat tir loai Bacillus. JP-
A-63056289 md t& viéc san xuAt beta-mannanaza kiém, chiu nhiét. JP-A-
63036775 d& cap toi vi sinh vat Bacillus FERM P-8856 ma sin xuat beta-
mannanaza va beta-mannosidaza. JP-A-08051975 bdc 16 beta-mannanaza kiém
tir loai Bacillus ua kiém PM-001. Mot mannanaza tinh ché tir vi khuan Bacillus
amyloliquefaciens dugc boc 10 trong WO 97/11164. WO 91/18974 md ta mot
hemixenlulaza nhu mdt glucanaza, xylanaza hodc mannanaza hoat tinh. Cac

mannanaza cua loai Bacillus dugc nhéac dén trong cac vi du cia WO 99/64619.

Ché pham c6 thé chtta thém cac enzym khac c6 nguon goc vi khuan

va/hoac cac enzym ma khong c6 ngudn goc vi khuan.
Cac hop chat lignin

Tt hon 1a hop chit lignin bao gdm polyme lignin va t6t hon nira 1a
polyme lignin bién d6i. Nhu sir dung & day " polyme lignin bién d6i" duoc dung
dé chi lignin da tri qua phan tng hoa hoc d lién két hoa tri cac nhom chiic hoa
hoc (moiety: phan dic biét ciia mdt phan tr, c6 nghia twong tu véi tr nhom
chire) vao lignin. Cac nhom chirc héa hoc duge dinh kém thuong dugc thay thé

mot cach ngau nhién.

Cac polyme lignin bién doi dugc ua thich la cac lignin duoc thay thé bang
cdc nhém anion, cation hodc nhéom ankoxy, hoic cidc hon hop cta ching. Tot

hon 12 viéc thay thé xdy ra trén phan béo ctia lignin va 1a ngau nhién. Tt hon 1a

-10-
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polyme lignin bién d6i duoc thay thé bang mot nhom anion, va t6t hon 1a mot
sunfonat. Mot nhom cation dugc ua thich 14 mot amin bic bén. Cac nhom
ankoxy duoc ua thich 1a chudi oxit polyankylen c6 cic don vi ldp lai cta cac
nhom chic ankoxy trong pham vi tir 5 dén 30, t6t nhat 1a etoxy. Tot hon la
sulphonat lignin bién ddi dugc thay thé bang cac nhém anion hodc ankoxy. Cac
polyme lignin bién ddi dugc thio luan trong WO/2010/033743. Tét nhat 1a
polyme lignin bién d6i 14 sulphonat lignin (lignosulphonat). Sulphonat lignin c6

thé duoc thu duoc tir quy trinh Howard.

Mau sulphonat lignin c6 thé dugc Iy tir nhiéu nguén khac nhau bao gom
tir gd cimg, gb mém va chit tai ché hodc cac dong chat thai. Sulphonat lignin c6
thé duoc st dung ¢ dang thd hodc tinh khiét, vi du, trong mét loai "nhu 18" hoic
toan bd diéu kién chat long, hodc trong mot dang sulphonat lignin tinh khiét tir
hodc trong dudng va cac thanh phan sacarit khac da bi khir hodc bi pha huy,
hodc 14 tir hay trong cac thanh phan v6 co da bi loai bo mot phan hodc hoan
toan. Sulphonat lignin c6 thé dugc st dung & cac dang mubi bao gdm canxi
sulphonat lignin, natri sulphonat lignin, amoni sulphonat lignin, kali sulphonat

lignin, magié sulphonat lignin va cac hon hgp hodc hon hop pha tron cta ching.

Cac sulphonat lignin t6t hon 1a ¢ trong lwong phan tir trung binh tir 2000
dén 100000. Pon vi ciu tric co ban cua ching 1a phenylpropan. Muc do cia su
sulphonat hoa tbt hon 1a tur 0,3 dén 1,0 nhom sunphat trén mot don vi

phenylpropan.

Cac sunfonat lignin co6 san trén thi truong bao gom Ultrazine tir
Borregaard Lignotech. Cac nhd cung cdp khac bao gom Georgia-Pacific
Corporation, Lenzing AG and Tembec Inc. Sulphonat lignin dugc thao luan
trong Lauten, R.A., Myrvold, B.O. va Gundersen, S.A. (2010) New
Developenzymts in the Commercial Utilization of Lignosulphonats, in
Surfactants from Renewable Resources (eds M. Kjellin va I. Johansson), John

Wiley & Sons, Ltd, Chichester, Anh.

-11-
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Chét hoat dong bé mat
Céc chét hoat dong bé mat
a) Chét hoat dong bé mit sinh hoc c6 ngudn gdc vi khuan,

Tt hon 1a chat hoat dong bé mat sinh hoc bao g6m moét Rhamnolipit, ma

¢6 thé bat nguodn tir loai Pseudomonas.

Céc chét hoat dong bé mit sinh hoc co ngudn gbc vi khuan khac co san tir
bai bao “Mapping of Patents in Bioemulsifiers and biosurfactants, Journal of
Scientific and Industrial Research, Vol 65, 2006, P 91”. Theo dinh nghia cua
chét hoat dong bé mit sinh hoc san xudt tir vi khuén, cac nha sang ché bao g6m
c4c chat ma mot gen vi khuan duoc nhan ban vo tinh va sau d6 dugc quy dinh rd
rang tu hé théng khac nhu mot k¥ thuat san xuét. Vi du, cac Rhamnolipit da

duoc san xuat tir E. coli theo cach nay.
b) Céc chit hoat ddng bé mit sinh hoc tlr cc ngudn khong vi khuan

Céc chat hoat dong bé mat sinh hoc trong pham vi cua sang ché ciing co

thé dugc bat ngudn tir men va nam.

Céc chit hoat dong bé mit sinh hoc tr cac nguén vi sinh vat khong vi
khuan bao gdm nhimng chit c6 ngudn gdc tir nAm va men, vi du nhu céac
sophorolipit tir loai Candida va loai Torulopsis Candida apicola, Candida
bombicola, Candida lipolytica, Candida bogoriensis. Xem: Environmental
applications for biosurfactants - Environmental Pollution, Tap 133, 2005, trang
183-198 Catherine N. Mulligan. Xem thém, Towards commercial production of
microbial surfactants - Trends in Biotechnology, tap 24, 2006, trang 509-515:

Souenzym Mukherjee, Palashpriya Das, Ramkrishna Sen.

Céac lipit mannosylerythritol thuodng co tir Pseudozyma (trudc day la
Candida) Antarctica. Cac lipit xenlobioza thuong tir Ustilago maydis. Cac lipit

trihaloza thuong tr loai Rhodococcus.
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Théng tin tiép theo dugce dua ra trong Production, Characterisation and
Applications of Biosurfactants Review — Biotechnology - Tap 7, 2008, trang
370: Pattanathu, Rahman va Gakpe.

Céc chat hoat dong bé mat thuong khong duoc phén loai theo "sinh hoc"

cling c6 thé dugc bao gdm trong sang ché.

Cac chat hoat dong bé mat khéng ion bao gém, dac biét, cac san ph?im
phan g cua cac hgp chit c6 nhom ky nude va nguyén tir hydro phan tng, vi
du, ruou béo, axit, amit hoac phenol alkyl véi cac oxit alkylen, dac biét 1a oxit
etylen hoac mdt minh hodc véi propylen oxit. Cac hop chat tay rira khong ion cu
thé 1a cac chat ngung tu oxit ankyl phenon-etylen Cg dén Cy,, thuong tir 5 dén 25
EO, tirc 1a 5 dén 25 don vi cua oxit etylen trén mdi phan tir, va cic sin pham
ngung tu cuia cac rugu béo mach théng hodc phan nhanh bac mdt hodc bac hai

C8 dén C18 vdi oxit etylen, thudng tir 5 ¢én 40 EO.

Céc hop chit tay rira khong ion c6 thé duoc str dung thuong thuong xuyén
trong cac mudi kim loai kiém tan duoc trong nudc ciia cac sunphat hitu co va
cac sunfonat co gbe alkyl chira tir khoang 8 dén khoang 22 nguyén tir cacbon,
cac thuat nglr alkyl dugc su dung dé bao g61n ca cac phan alkyl cua cac gbc axyl
dai hon. Céc vi du vé cac hop chét tiy rira anion thich hop 1a natri va kali ankyl
sunphat, dac biét la cac chat thu duoc béng cach sunphat hoa cac ruou cao hon
tr C8 dén C18, duoc san xuit vi du tir m& dong vat hoac dau dira, natri va kali
ankyl benzen sulphonat C9 dén C20, dic biét 1a natri ankyl benzen sulphonat
béc hai mach thang C10 dén C15; va natri ankyl glyxeryl ete sunphat, dic biét 1a
nhiing ete cua céc rugu cao hon cd ngudn gde tir md dong vat hodc dau dira va
céc ruou tong hop co ngudn goc tir ddu mo. Céc hop chét tay rira anion duoc ua
thich 1a natri ankyl benzen sulphonat C11 dén C15 va natri ankyl sunphat C12
dén C18. Ciing c6 thé duoc tmg dung 1a cac chét hoat ddng bé mat nhu duoc mod

ta trong EP-A-328 177 (Unilever), cho thay kha ning khang thoat mubi, cic chat
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hoat dong bé mit ankyl polyglycosit dugec md ta trong EP-A-070 074, va ankyl

monoglycosit.

Céc hé chat hoat dong bé mat duoc ua thich 1a cac hon hop cua anion voi
cac nguyen liéu hoat tinh téy rira khong ion, ddc biét 1a cac nhdém va cac vi du Ve
cac chét hoat dong bé mit anion va khong ion duoc chi ra trong EP-A-346 995
(Unilever). Hé chit hoat dong bé mit ddc biét dugc wa thich 1a mot hon hop mot
mudi kim loai kiém ctia mét reou sunphat bac mot C16 dén C18 cung vo1 mot

ruou bac mot C12 dén C15 ¢o tir 3 dén 7 EO etoxylat.

Chét tay rira khong ion t6t hon 1a co6 mit véi lugng 1én hon 10%, vi du
nhu nam trong khoang tir 25% dén 90% trong luong ctia hé chat hoat dong bé
mat. Cac chit hoat dong bé mat anion co thé c6 mat vi du véi luong nim trong

khoang tir 5% dén khoang 40% trong luong ctia hé chat hoat dong bé mat.

Ché pham tay rira co thé chira cac thanh phan khac thuong duoc tim thay
trong chit 16ng gidt ti. Pac biét 1a cac polyeste riéng biét véi cdc polyme loai bo
vét bén, cac hop chit ma hoa tan cic hop chat ky nudc vao trong dung dich
nuoc, chét cén quang, chét mau, chét thom, cac enzym khac, chat hoat dong bé
mat khac, cac vi nang cta cac thanh phﬁn nhu chit thom hodc cac chat phu gia
cham soc, chit 1am mém, polyme dé chdng tai lang dong vét ban, thudc tiy, chat
hoat hoa tay trang va cac chét xuc tac tiy trang, chat chong oxy hoa, tac nhan
kiém soat do pH va chét dém, chét lam dic, chit dinh hinh bén ngoai dé chinh
luu bién, cac dau hiéu truc quan, c¢6 hoac khong c6 cac thanh phé‘m chuc nang
duoc thém vao trong d6 va cac thanh phan khac duogc biét dén boi cac chuyén

gia trong linh vuc k¥ thuat.
Vi du thye hién sang ché

Sang ché duoc mo ta thém véi su tham khdo cac vi du khong han ché sau
day.

Cac vi du:
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Tét ca cac gi tri déu 12 % khéi luong.

Hdn hop duoc diéu ché theo cong thirc chét tay rira A

Thanh phan % tinh theo trong luong
Chéat hoat dong bé mit khong ion Neodol 25-7 6,2
Chat hoat dong bé mit anion LAS axit 11,8
Chét hoat dong bé mit anion SLES 3EO 6,5
Axit béo Lauric P5908 5,2
Glyxerol 5,0
Monopropylen Glycol 9,0
Axit xitric 3.9
Céc chat phu gia 2,0
Nude can bang dén 100,
trong do:

Neodol 25-7 tir Vo = rugu 7-etoxylat C12-C15
Axit LAS = C10-C14 alkyl benzen sunphonic axit;

SLES = ruou sulphat 3-etoxylat C12-C13, mudi Na: = natri lauryl cte

sulphat (véi trung binh 3 nhém etylen oxit);
Enzym phan giai lipit (lipaza)

Enzym vi khuén 1a Lipomax ® tr Genecor. Pay la mot lipaza c6 ngudn
géc vi khudn, céc bién thé M21L cta lipaza Pseudomonas Alcaligenes nhu duoc
mo ta trong WO 94/25578 to1 Gist-Brocades (M.M.M.J. Cox, H.B.M. Lenting,
L.J.S.M. Mulleners va J.M. van der Laan).

Rhamnolipit
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Cac Rhamnolipit la RBR425 (25% AM) tir Cong ty Jeneil Biosurfactant.

Lignosulphonat

Lignosulphonat 1a Ultrazine NA tir Borregaard Lignotech.

Vidul

Trong vi du nay, hon hop duoc diéu ché theo cong thuc chét tay rira chira
enzwntheoséngchéduqcﬂn&ngh@nldéxécdhﬂlkhénéngxﬁlycﬂachﬁngtac
1a loai bo vét ban md bo tir vi bong.

CS61 (tr: CFT BV Vlaardingen, Ha Lan) bi vét ban m& bo trén bong, da
duoc cit thanh cac dia tron véi khudn duc vai 96 16 va duoc dat trong cac giéng
cuia mot khay vi thé 96 giéng. Vét ban duoc rua trong cac hon hop duoc dicu
ché theo cong thirc trong cac két hop khac nhau cua:

(i)  chét hoat dong bé mit sinh hoc 1a dung dich rhamnolipit (RL) (dung
moi nudce) 0,9 g/l

(i) dung dich sulphonat lignin (LS) (dung moi nudc) - 3 nong do: 10g/1;
S5¢/l; 2,5 g/l

(iii) lipaza vi khuan la 10mg/l khi dugc thém vao: 172g hat lipomax
duoc thém vao 50ml nudc dé tao mot dung dich géc 11611g do 100mg/l sau do
duqcphaloﬁngtnngggéngdéthuduqcnéngdécuéicﬁngIOgﬂ.

(iv) hdn hop duogc diéu ché theo cong thirc chit tay rira A hoa tan trong
nude dé mang lai dung dich gbc 6g/1.

Céch b trf giéng vi thé nhu sau (téng thé tich 200ul trong giéng):

1)  Chét tiy rra A 100%: - 100ul cta chét tiy rira A (dung dich gbc
6g/l), nudc 80ul, enzym 20ul (20ul nudc trong cac giéng khong kiém soat

enzym)
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2)  Chét tiy ria A 70% & Rhamnolipit 0,9g/1: - 70ul dung dich goc A
6g/1, 30ul Rhamnolipid 24g/L (25% hoat tinh), 80ul nudc, 20ul enzym (20ul
nude trong giéng khong kiém soat enzym)

3) Chat tdy rra A 70% & Rhamnolipit 09g/l & 10g/l natri
lignosulphonat - 70ul dung dich gbc A 6g/1, 30ul Rhamnolipit 24 g/1 (25% hoat
tinh), 80ul dung dich gdc natri lignosulphonat 25g/1, enzym 20ul (20ul nudc
trong giéng khong kiém soat enzym)

4)  Chét tdy rra A 70% & Rhamnolipit 0,9g/l & Sg/l natri
lignosulphonat - 70ul dung dich gbe A 6g/1, 30ul Rhamnolipit 24 g/I (25% hoat
tinh), 80ul dung dich gbc natri lignosulphonat 12,5g/1, enzym 20ul (20ul nudc
trong giéng khong kiém soat enzym)

5)  Chéat tdy rira A 70% & Rhamnolipit 0,9¢/l & 2,5 g/l natri
lignosulphonat - 70ul dung dich gbc A 6g/1, 30ul Rhamnolipit 24 g/1 (25% hoat
tinh), 80ul dung dich gbc natri lignosulphonat 6,25g/1, enzym 20ul (20ul nuéc
trong giéng khong kiém soat enzym)

6)  Chéat tay rira A 100% & 10g/l natri lignosulphonat - 100ul dung dich
gbc A 6g/l, 80ul dung dich gbc natri lignosulphonat 25g/1, enzym 20ul (20ul
nuée trong giéng khong kiém soat enzym)

7)  Chét tay ria A 100% & Sg/l natri lignosulphonat - 100ul dung dich
gbc A 6g/1, 80ul dung dich gbc natri lignosulphonat 12,5g/1, enzym 20ul (20ul

nudc trong gieng khong kiém soat enzym)

8) Chét tdy ria A 100% & 2,5 g/l natri lignosulphonat - 100ul dung
dich gc A 6g/1, 80ul dung dich gdc natri lignosulphonat 6,25g/1, enzym 20ul

(20ul nudc trong giéng khong kiém soat enzym)

Viéc giat rira dugc thuc hién ¢ nhié¢t do trong phong, tai muc khuéy tron

1400 vong trén mot phut trong mdt gio trong tu u 4m c6 lac. Sau hoat dong rura,
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dfa vai duoc giti hai 1an v&i 200pl nude khir khoang, trude khi siy kho ¢ nhiét

d6 phong trong bong tbi.

Loai bo vét & trén vai duoc do & 410 nm bang cach st dung quang pho ké

phat xa phang sau khi rira. Cac két qua duoc thé hién nhu su phan chiéu lai tia

chiéu vao bé mit denta, duoc tao ra bang cach st dung cac gia tri CIEL*a*

(CIELAB) duoc tao ra bang cach sir dung quang phé ké phan chiéu lai tia chiéu

vao bé mat Hunterlab Ultrascan VIS.

Két qua duoc thé hién trong Béang 1:

1 2 3 4 5 6 7 8
VOl trung
Lipomax binh 37,64 | 44,85 | 58,04 | 53,58 | 49,09 | 39,66 | 37,60 | 37,77
Chénh
léch tiéu
chuan 0,56 | 1,35 | 1,75 | 1,78 | 1,63 | 0,92 | 0,84 | 0,42
khong trung
Lipomax binh 37,15 136,10 | 35,86 | 35,42 | 35,97 | 35,67 | 36,27 | 36,30
Chénh
1éch tiéu
chuan 1,03 | 1,13 1 0,59 | 0,25 | 0,87 | 0,97 | 1,08 | 0,45

Bang 1 duoc minh hoa bang dd thi trong Figl.
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Két qua cho thay sulphonat lignin cai thién viéc loai bo vét ban bang mot
enzym phan giai lipit (minh hoa boi Lipomax) ¢ nhiét do thap dic biét la khi

mot chat hoat dong bé mit sinh hoc (minh hoa bo1 rhamnolipit) duoc két hop.
Vidu?2

Trong vi du nay, cac ché pham enzym/chat hoat déng bé mit sinh
hoc/lignin sulphonat khac nhau da dugc kiém tra dé xac dinh kha nang loai bo
mdt loat cdc vét ban dau va chét béo. Cac vét ban 1a (m& lon va thude nhudém
tim va vét ban sic t& chét béo thuc vat trong didu kién gidt rira quy md trung

binh trong cac dung cu thir nghiém chét tay rua, giat).
Vét ban duogc str dung:

- cac vét ban 4x lem trén cotton dét: md lon va thuoc nhuom tim, ragu va
5% dau hudng duong, ca ri xanh va nudce thit an ngay (chi két qua cho mo va

thudc nhuém mau tim duoc bao gdm), vét ban tir Warwick Equest Limited.

- vét ban sic t chét béo thuc vat 7 X 7cm trén polyeste tir (vi du: CFT
BV Vlaardingen, Ha Lan)

Vét ban duoc rira cing nhau vé6i balat cotton dét (tong luong vai 20g, ty 1¢
01:50 vai voi chat 1ong theo trong lwgng) thanh hai ban trong cic dung cu thu
nghiém chit ty rira, gidt 1 lit &@ 20°C (nhiét d6 cudi cung 23°C trong 30 phit,
muc khudy tron 100 vong trén mot phut. Vét ban duoc gidt rira trong hdn hop
duoc didu ché theo cong thirc trong cac két hop khac nhau cia:

(V) chit hoat dong bé mit sinh hoc 1a rhamnolipit (RL) - 0,9 g/l khi
duoc thém vao

(vi)  lignin sulphonat (LS) - 3 ndng do: 10, 5, 2,5 g/l khi duoc thém vio

(vii)  lipaza vi khuén 10mg/1 khi duoc thém vao

(viii) hoén hop duoc diéu ché theo cong thirc chat tay rira A duoc hoa tan

trong nudc dé mang lai cac dung dich géc c6 nong do khac nhau.
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Luong cac dung dich gbc dugc thém vao cac dung cu thir nghiém chat tay

rra, gidt nhu sau:

1) Chét tiy rira A 100%: 20ml chét tiy ria A (dung dich gdc 150g/1),

10ml Lipomax (1g/l) hoac nudc 10ml cho cac dung dich khong kiém soat enzym

2) Chit ty rira A 100% & 10g/I natri lignosulphonat - 20ml chat tay rira
A (150g/1), 10 gam natri lignosulphonat va 10ml Lipomax (tao x100 dung dich

gbc tai 1g/1) hodc nudc 10ml cho cac dung dich khong kiém soat enzym

3) Chét tdy raa A & 70% Rhamnolipit 0,9¢/l - 14ml dung dich goc chat
tdy rira A (150g/1), 50ml ¢b phiéu Rhamnolipit (72g/l) va 10ml dung dich gbc

Lipomax (1g/1) hoac nudc 10ml cho cac dung dich khong kiém soét enzym

4) Chat tay rira A 70% Rhamnolipit 0,9¢/l va 10g/1 natri lignosulphonat -
14ml dung dich gbc chit tdy rira A (150g/1), 50ml dung dich géc Rhamnolipit
(72g/1), 10 gram natri lignosulphonat va 10ml dung dich géc Lipomax (xem &

trén) hoac nudc 10ml cho cac dung dich khong kiém soat enzym

Rtra duogc thuc hién ¢ nhiét dd phong, tai muc khuéy tron 1400 vong trén
mot phat trong mét gio. Sau hoat ddng gidt rira, cac dia vai dugc rutra hai lan voi

200 ml nude khir khoang, trude khi sdy kho ¢ nhiét ¢6 phong trong bong toi.

Su phan chiéu lai tia mau chiéu vao bé mat cia vét ban duoc do & 410nm
bing cach sit dung mot quang phd ké phan chiéu lai tia chiéu vao bé mat
Hunterlab Ultrascan VIS truée va sau khi giit rira. Cac két qua duoc thé hién
nhu sy phan chiéu lai tia chiéu vao bé mat denta, duoc tao ra bﬁng cach s dung

cac gia tri CIEL*a*b (CIELAB) duogc tao ra.

Bang 2 (dugc minh hoa trong hinh 2)

MG lon va
thuoc nhuom
tim
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100% | 100% 70%/Rham 0,9 | 0,9 g/I, 10g/l NaLL
10g/1 NaL. | g/l

Co Trung binh 18,74 19,58 27,48 36,54
lipomax

Chénh 7léch 1,11 2,76 3,01 3,88

tiéu chuan
Kiém Trung binh 12,73 |9,65 13,32 12,78
soat

Chénh  I&ch| 2,03 2,65 2,35 2,44

tiéu chuan

Bang 3 (dugc minh hoa trong hinh 3)
MTS MTS MTS MTS  70%/Rham
100% | 100% 70%/Rham 0,9 | 0,9 g/I, 10g/l NaL
10g/l NaL | g/l

Co Trung binh | 72,64 | 70,59 70,87 74,44
lipomax

Chénh léch | 0,67 1,29 0,79 1,13

tiéu chuan
Kiém Trung binh | 63,19 63,45 64,03 65,67
soat

Chénh léch | 0,49 0,69 0,77 0,91

tiéu chuan

Két qua cho thiy sulphonat lignin cdi thién hi¢u suat hoat dong lipaza

trong ché pham tay rira dac biét 1a khi Rhamnolipit duoc két hop.
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Yeéu cau bao ho

1. Ché pham tay rira chira enzym bao gbm su két hop cua:

(iv) hé chit hoat dong bé mit;
(v) mot hodc nhiéu enzym; va
(vi) mdt hodc nhiéu hop chét lignin;

trong do hé chét hoat dong bé mit chua chét hoat dong bé mat sinh hoc.

2. Ché pham tay rira chita enzym theo diém 1, trong d6 ché pham nay duoc déng
g0i cing v6i huéng din st dung dé xir Iy & nhiét do thap, trong d6 nhiét d6 thap

1a dudi 40°C va t6t hon 1a dudi 30°C va tét hon nita Ia dudi 25°C.

3. Ché phim tiy rira chira enzym theo diém 1 hoic diém 2, trong d6 ché pham

nay chtta hé enzym ua nhiét do trung binh hoac ua nhiét.

4. Ché pham tay rira chira enzym theo diém bat ky trong s6 céc diém néu trén,
trong d6 chat hoat dong bé mat sinh hoc va moi enzym cd ngudn goc tur vi

khuan.

5. Quy trinh xr Iy chat nén, trong d6 quy trinh nay bao gdm bude xur 1y chat nén
bang ché pham tay rira chira enzym theo diém bat ky trong s6 cac diém tir | dén

4,

6. Quy trinh theo diém 5, trong d6 ché pham tay rira chtra enzym dugc cho mot
cach truc tiép Ién mot phén hodc toan bo vai, dé xur Iy mot hoac nhiéu vét ban
trén vai.

7. Quy trinh theo diém 5 hodc diém 6, trong do chit nén bao gdm vai.

8. Quy trinh theo diém bét ky trong s6 cac diém tir S dén 7, trong d6 thoi gian

quy trinh 1a dudi 60 phat, tot hon la dudi 30 phit.

9. Quy trinh theo diém bat ky trong sb cac diém tir 5 dén 7, trong dé nhiét do
nude rira clia quy trinh nay 1a dudi 40°C va tét hon 1a dudi 30°C va t6t hon nita

1a dudi 25°C & tit ca céc lan.
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Fig. 1
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