(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0047974

(51202101 C12P 19/44 (13) B

(21) 1-2022-03092 (22) 20/05/2021

(86) PCT/US2021/033352 20/05/2021 (87) WO 2021/236904 25/11/2021

(30) 63/027,676 20/05/2020 US

(45) 25/06/2025 447 (43) 27/02/2023 419A

(73) LOCUS IP COMPANY, LLC (US)
30600 Aurora Road, Suite 180, Solon, OH 44139, United States of America

(72) FARMER, Sean (US); ALIBEK, Ken (US); MAHMOUDKHANI, Amir (US); DA
SILVA DE AGUIAR, Janaina, Izabel (US).

(74) Cong ty TNHH Séang ché ACTIP (ACTIP PATENT LIMITED)

(54) PHUONG PHAP SAN XUAT CHE PHAM GOC SOPHOROLIPIT VA CHE
PHAM CHAT LONG DICH VU DAU KH{



(21) 1-2022-03092
(57) Sang ché dé xuat ché pham chét long dich vu dau khi va cac phuong phap dé san
xut cac ché pham gdc sophorolipit (SPL) ¢ gia tri cAn bang wa nudc-ua béo (HLB)
cao va/hodc dé tang kha nang hoa tan trong nudc clia cc ché pham gdc sophorolipit. Cu
thé hon 13, sang ché d& xuét san xuét va su thay d6i sau 1én men cta cac phan tir SLP,
¢6 thé duoc sir dung dé tao cong thirc nhidu loai ché pham hitu ich.
Chue ning hoa phan doan SLP ky nudc
Lua ¥: cic thé tich va cac 16p khong duge vé theo ty 18 thue té

Thing chira thu gom thir hai,

thir ba hodc thir tu Trén trong
20 dén 30
Bd sung Bazo 60°C hoac
___________________ bazo e} thap hon Phan doan SLP ky
Phin doan SLP ky — Phin dogn SLPky, | e— muée dd chuyén 461
nudce di tinh sach hoac nudc da tinh sach hodc (bay gi¢ ra nude)
& dang tho & dang tho

FIG.5


CVH140
Textbox
(57)

CVH140
Textbox
(21)  1-2022-03092

CVH140
Placed Image


47974 1/46

Linh vue kj thuat dwoc dé cap

Sang ché d& cap dén ché pham chat long dich vu dau khi va cac phuong phap san
xut ché pham gdc sophorolipit nhu cac chét 1ong dich vu trong cong nghiép dau khi,
cu thé 1a d& cap dén phuong phép san xuat ché pham gbc sophorolipit (SLP), va ché
pham chat long dich vu dau khi.

Tinh trang ky thuit ciia sang ché

Nhu ciu vé céc cong nghé bén vitng va than thién moi truong dé cai thién cac san
pham tiéu dung va cong nghiép ngdy cang ting nhanh. Vi du, cong nghiép dau khi st
dung luong 16n hoa chét chang han nhw chat hoat dong bé mat tong hop gbe hoa dau, vi
du, trong cac qua trinh nay dé huy dong cac hydrocarbon tir cac 16p tram tich, xtr 1y cac

giéng dau bi 6 nhiem hoac bi tac, va cai thién viéc van chuyén cac hydrocacbon.

Céc chét hoat dong bé mit 14 céac phan tu ludng tinh, hoat dong bé mat, c6 tiém
nang ung dung trong hau hét cac linh vuc cong nghiép ngoai cong nghiép dau khi. Cac
dac tinh cua phan to hoat dong bé mit duoc do béng can bé'mg wa nudc-ua béo
(hydrophile-lipophile balance: HLB). HLB 14 can bang vé kich thudc va d¢ bén cua cac
ntra ra nudc va ua béo cua phan tir hoat dong bé mat. Vi du, cac gia tri HLB cu thé duoc
yéu cau dé tao thanh nhii twong 6n dinh. Trong cac nhii twong nuéce/dau va dau/nude,
nua phan cuc -cua phan tu va nudc-ua béo dinh hudng vé phia nuéc, va nhém khong
phan cuc dinh huéng vé phia diu, do d6 1am giam sic cang bé mat phan cach cua cac

pha dau va nudc.

Céc gia tri HLB trong khoang tir 0 d@én khoang 20, véi HLB thap hon (vi dy, nho
hon 10) dé tan hon trong dau va phu hop véi cac nhil trong nudce trong dau, va HLB
cao hon (vi du, 16n hon 10) dé tan hon trong nuéc va phu hop véi cac nhil tuong dau
trong nudc. Cac ddc tinh khac chéng han nhu cac kha nang tao bot, lam uot, téy roa va
hoa tan cting phu thudc vao HLB.

Céc chat hoat dong bé mat tong hop va héa hoc ¢6 loi thé vi ching ¢6 thé dé san
xuét va co thé duge diéu chinh dé thuc hién chtrc ning mong mudn dya trén cau tric

phan tir cua chung; tuy nhién, cac tac dong cia viéc st dung qua murc va san xuat qua
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muc cta mot so chat hoat ddng bé mat héa hoc doi véi moi truong va siac khoe con

nguo1 dugc biét 1a khong c6 loi, hodc trong mot $6 truong hop, van chua duoc biét dén.

Céc thir nghiém da duoc thuc hién d tao ra cdc phan tir hoat dong bé mit goc sinh
hoc ma c6 thé phéan hiy sinh hoc va c6 ddc tinh thip, nhung ching kho bién ddi hon dé
tao ra cac san phém c6 cac dic tinh vat 1y va hoa hoc riéng biét. Mot nhom cu thé cua
cac phan tr hoat dong bé mat sinh hoc bao gdm cac phan tir dugc tao ra bdi cac vi sinh
vat, hoac cac chét hoat dong bé mat sinh hoc. Céc chét hoat dong bé mit sinh hoc 1a
nhém da dang v& cdu tric cia cac chét hoat dong bé mit bao gbm hai phan: nira phan

cuc (wa nudce) va nhom khong phan cuc (ky nude).

Do cac céu trac ludng tinh ctia ching, vi du, cac chét hoat dong bé mat cé thé tang
dién tich bé mat cua cac chat khong hoa tan trong nude ky nude, tang kha dung sinh hoc
trong nudc cua cac chét nay, va thay doi cac dic tinh cua cac bé mat t& bao vi khuén.
Céc chét hoat dong bé mit cling c6 thé giam stc cing bé mat phén cach giita nude va
dau, va do do, ha thép ap suat thuy tinh duogc yéu cAu dé di chuyén chét long bi mac lai
dé vuot qua hién tugng mao dan. Céac chit hoat dong bé mat tich tu tai cac bé mat phan
cach, do d6 gidm stric cang bé mat phan céach va din dén tao thanh céc cAu truc mixen
két tu trong dung dich. Sy tao thanh cac mixen cung cép cac co ché vat ly dé di dong, vi
du, dau & pha nudc chuyén dong. Kha nang cua cac cht hoat dong bé mat dé tao thanh
cac 15 xbp va lam mét on dinh cdc mang sinh hoc cling cho phép chiing duoc su dung vi
du lam céc chat khang khuén, khéng nam, tan mau dé kiém soét sau bénh va/hoic su

phat trién vi sinh vat.

C6 nhiéu loai cac chét hoat dong bé mit bao gbm céac glycolipit, cic lipopeptit, cac
flavolipit va cac phospholipit trong lwong phéan tu thp, va cac polyme trong luong phan
tr cao chang han nhu cac lipoprotein, cac phirc hop lipopolysacarit-protein, va cac phuc

hop axit béo polysacarit-protein.

Thong thuong, nhém wa nudce cua chét hoat dong bé mit 1a duong (vi du, mono-,
di-, hodc polysacarit) hodc peptit, trong khi nhom ky nudc thuong 1a axit beo. Co vo s6
céc bién ddi tiém nang cua céac phan tir chit hoat dong bé mat dua trén, vi du, loai duong,
s6 lugng duong, kich thude cua cac peptit, cac axit amin c6 mdt trong cac peptit, do dai
axit béo, trang thai bdo hoa cta cac axit béo, su axetyl hoa b6 sung, cac nhom chuc bod

sung, su este hoa, do phan cuc va dién tich cua phén tu.
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Cu thé, cac glycolipit 1a céc chét hoat dong bé mit bao gdm carbohydrat va it nhét
mot axit béo. Vi du, cac glycolipit bao gbém cac ramnolipit (RLP), cdc ramnoza-d-
phospholipit, cac trihaloza lipit, cac trihaloza dimycolat, cdc trihaloza monomycolat, cac
mannosylerythritol lipit (MEL), cac xenlobioza lipit, cdc axit ustilagic va/hodc cac

sophorolipit (SLP).

Céc sophorolipit la cac chét hoat dong bé mat glycolipit dugc tao ra boi, vi dy, cac
ndm men khac nhau ctia nhanh Starmerella. SLP bao gém disacarit sophoroza lién két
v6i cac axit béo hydroxy chudi dai. Chung c6 thé bao gébm don vi 2-O-B-D-
glucopyranosyl-D-glucopyranoza da axetyl hoa mot phén gin p-glycosidically véi 17-
L-hydroxyoctadecanoic hodc axit 17-L-hydroxy-A9-octadexenoic. Axit beo hydroxy
thuong c6 16 hoac 18 nguyén tlr cacbon, va co thé chira mot hodc nhiéu lién két khong
bao hoa. Ngoai ra, du lugng sophoroza co6 thé duogc axetyl hoa trén céac vi tri 6 va/hodc
6’. Nhom carboxyl axit béo co thé tu do (axit hosic mach thang) hodc di este hoa bén
trong tai vi tri 4” (lactonic). Ngoai ra, S. bombicola tao ra enzym dac hiéu dugc goi la
esteraza lacton S. bombicola, xtc tc cho qua trinh este hoa ctia SLP mach théng dé tao

ra SLP lactonic.

Lactonic va cac sophorolipit axit c6 cac dac tinh chtrc ndng khac nhau. Vi dy, SLP
axit ¢6 HLB cao hon va nong do mixen t6i han (critical micelle concentration: CMC)
thap hon SLP lactonic, trong khi SLP lactonic c6 HLB thap hon va cic dic tinh giam
strc cang bé mat 16n hon so véi SLP axit. Ngoai ra, SLP axit c6 d0 hoa tan trong nudce

cao do cac nhom axit carboxylic twr do cua chung.

Ngoai cac dang ndy, con ton tai mot so dan xuat dugc dac trung bd1 su ¢6 mat hoac
khong c6 céc lién ket doi trong mach bén axit béo, dd dai mach cacbon, vi tri cua lién
két glycosidic ete, sy co6 mat hodc khong c6 cac nhom axetyl dugc dua vao cac nhom

hydroxyl cua goc dudng, va cac thong so cau tric khac.

Do do, tuy thudc vao tmg dung, cac bién thé SLP cAu trac nhat dinh s& hoat dong
tdt hon cac bién thé khac. Cu thé 13, su axetyl hoa ciia SLP 1a sy bién d6i cau tric quan
trong béi vi anh huong cua nd dén, vi du, kha nang hoa tan trong nudc, cac dac tinh tao
bot, va hoat tinh sinh hoc. Tuy nhién, viéc dat dugc mirc d§ mong mudn cua su axetyl
hoa tir cac phuong phap nudi ciy thong thuong bang cach thay thé cac thong sb 1én men

1a thach thire, vi du, néu khong st dung cac nam men bien doi gen.
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Vi du, SLP c6 thé duoc s dung trong bao quéan thuc pham, y sinh, m§ pham, xir
ly sinh hoc, xtr Iy cac kim loai nang, va lam cac san phém téy rua gia dung khac nhau.
SLP ciing c6 thé duoc ap dung cho cong nghiép dau khi, vi dy, khoan, vira xi mang, cat
pha, tang cuong thu hdi dau, ngan ngira hinh thanh cin, axit hoa, khir nhii cho céc chat
long tho, trc ché an mon, giam dd nhot cua dau, 1am sach thiét bi, bom ép nudc, va’hoic
bom ép bot va hoi nong. Ngoai ra, trong san xuat néng nghiép va chin nudi, SLP c6 thé
duogc sur dung lam, vi du, cai tao dat, cac thudc trir sau sinh hoc phé rong, chit khang
virut, cac chat khang nim va khang vi khuén, va/hodc cac phu gia cho thirc dn chidn nu6i

dé tang cuong hap thu dinh duéng.

Céc dac diém va cac twong tac héa hoc cta cdc phéan tor SLP wa nude ché‘ng han
nhu SLP mach théng chua axetyl hoa, khac vdi SLP ky nudc chéng han nhu SLP
Jactonic va mono-SLP mach thang axetyl hoa va di-SLP mach thang axetyl hoa, c6 nghia
12 mdi nhom SLP ¢6 thé duoc st dung cho nhiéu muc dich c4 nhan. Tuy nhién, do ban
chit sinh hoc cua san xuit SLP, kho dé thu duoc cac ché phém SLP c6 cac dac tinh chuc
nang riéng biét can thiét cho viéc st dung cu thé. Hon hop SLP wa nudc va ky nudce
duoc tao ra boi Starmerella bombicola, vi du, chu yéu bao g61n SLP ky nudc (vi du,
khoang 70%). Do do, SLP wa nudc c6 gia tri HLB cao c6 thé rat kho san xuét. Theo do,
can co cac phuong phap céi tién dé san xut cac ché pham SLP wa nuéc c6 HLB cao voi

kha nang hoa tan trong nudc tang lén.
Ban chét ky thuit ciia sang ché

Muc dich cua sang ché 1a d& xuét cac ché phém dich vu dau khi va céc phuong
phap dé san xuét cac ché pham gdc sophorolipit ching han nhu cac ché pham chét long
dich vu trong cong nghiép dau khi (“‘cac chét long dich vu”), bao g51n cac phan tu
sophorolipit (SLP) wa nuéc, trong do cac ché pham c6 cac gia tri can bang wa nudc-ua

béo (HLB) cao, vi du, cao dén 18 dén 20.

Theo cac phwong an nhét dinh, cac phuong phap cung cip cho chirc ning héa lén
men sau cua cac phan t& SLP, c6 thé duoc su dung dé tao thanh nhiéu loai sén‘phém,
chéng han nhu cac chét long dich vu.

Theo céc phuong an nhat dinh, séng ché dé xut cac phuong phap dé bién doi sau
1én men cua ty 1& cac phan tir SLP wa nudce voi SLP ky nude trong hdn hgp cia cac phan

tr SLP duoc tao ra bang cach nudi cdy nam men. Tot hon 1a, cac phuong phéap duge su
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dung dé san xuat cac ché pham SLP v6i cac ty 1€ SLP wa nudc voi SLP ky nude tang

1én so v&i cdc ché pham duogc san xudt ty nhién trong qua trinh 1€n men.

Theo cac phuong an uu tién, cadc phuong phap dugc dé xuat dé san xuét ché pham
SLP ¢6 HLB cao, cac phuong phap bao gbm: thu san pham 1én men nim men, san pham
|én men nim men bao gdm mot hozc nhiéu phan tr SLP; chirc ndng hoa cac phan ti
SLP; va, tuy chon, trdn cac phan to SLP da chic nidng hoa voi chét long, vo1 cac phan
tu SLP khac, va/hoac voi cac thanh phﬁn bo sung cu thé véi loai san phém dang duogc

san xuat.

Theo cac phuong an cu thé nhét dinh, cac phuong phap bao gdm: thu san pham lén
men nAm men, san pham lén men ndm men bao gdm hon hop ctia cc phéan tu SLP ua
nude va ky nudce; phan tach cac phan tr SLP ky nude khoi cac phéan tr SLP ua nudce; va
chirc nang hoa céac phéan tir SLP ky nudc da phan tach bang cach chuyén doi tat ca, hodc

phan 16n céc phan tr SLP ky nudc thanh cac phan tir SLP ua nudc.

Theo cac phuong an nhat dinh, cac phan tir SLP ky nudc da chuyén doi (bay gio
la ua nuoc) duoc két hop lai véi cac phén tir SLP wa nudc ban dau cua san pham l1én
men nam men, do d6 san xuat ché pham SLP ¢6 ty 1€ ctia cac phan tr SLP wa nude tang

1én so voi cac ché pham dugc san xuat trong san pham lén men ndm men.

Theo mot phuong an, san pham 1én men niAm men bao gdm mot hodc nhiéu phan
tir SLP duoc tao ra boi nudi ciy nadm men san sinh SLP. Theo cac phuwong an un tién,
nam men san sinh SLP 13 Starmerella bombicola, hoac cac chi khac cua cac nhanh
Starmerella vaihoac Candida. Vi du, chung S. bombicola ATCC 22214 ¢6 thé duoc st

dung theo cac phuong phap cua sang ché.

Theo mdt phuong an, phéan t& SLP 1a SLP axit (acidic sophorolipit: ASL) hodc
mach thang. Theo mot phuong 4n, phén tir SLP 1a SLP lactonic (lactonic sophorolipit:
LSL). Theo mot phuong an, phan tir SLP la SLP khir axetyl hoa hodc SLP chua axetyl
héa, mono-SLP axetyl hda, di-SLP axetyl hoa, SLP este hoa, SLP ¢o cac do dai chudi
ky nudc khac nhau (vi du, ¢6 ngudn gdc tir axit stearic, axit linoleic, va/hoac axit oleic),
SLP c6 phtic hop axit béo-axit amin dugc gén vao, va/hoac cac phan t SLP khac, duoc

md ta & phan khac trong sang che.

Theo cac phuong an nhat dinh, san pham ién men nam men ¢6 thé dugc cho phép

dé nguyén dang sau khi chu trinh 1én men dugc hoan tat cho dén khi lop vé co ban bao
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gdm céc phan tir SLP ky nudc lang xudng dy. Lép nay khi thu hoach tir san pham 1én
men ndm men, bao gébm phan 1én men nim men dang tho, theo mdt phuong an, bao gom
LSL va lugng nho mono-ASL axetyl hoa va/hoac di-ASL axetyl hoa, cting nhu canh 1én

men, glucoza, cac axit béo, va’/hoac céc t€ bao nam men con lai.

Néu mudn, phan doan SLP ky nudc dang thé nay c6 thé con duoc xir Iy dé loai bo
canh, glucoza, cac axit béo, va’/hodc cac té bao nAm men, va, tuy chon, con duogc tinh
ché, vi du, dén do tinh khiét it nhat 80%, hodc it nhit 90% SLP ky nudc, dé san xut
phan doan SLP ky nudc da tinh ché. Theo mét s phuong an, viéc tinh ché dat duoc

thong qua rra nude va/hodc rira dau, nhu duge mo ta trong cac phuong an dudi day.

Theo cac phuong an nhét dinh, phuong phap bao gébm chic ning hoa phan tir SLP
dé tao ra cac dic diém thich hop cho céc ing dung ma néd s€ dugc st dung. Theo cac
phuong an nhit dinh, “chirc ning héa” c6 nghia la thay thé cac dic tinh chiic ning cua
phan tur SLP. Tét hon 14, su chure nang hoa cua phan tir SLP khong duoc thuc hién trong
qué trinh 1én men bang cach, vi du, thay doi cac thong s6 clia qua trinh 1én men va/hoic

su dung vi sinh vat bién doi1 gen, ma dugc thuc hién sau 1én men.

Su chire nang hoa co thé duoge thuc hién béng cach, vi dy, bién d6i ciu tric phan
tu cia phan tr SLP. Theo mot s0 phuong an, dac tinh chirc nang bi thay d6i, vi du, HLB,
kha nang hoa tan, tao bot, téy rira, nhil twrong héa, khur nhii tuong, va’hoac khéa nang thay

do1 tham uot.

Theo cac phuong 4n wu tién nhat dinh, HLB va/hoic kha ning hoa tan trong nuéc
cua phan tr SLP bi thay ddi. Theo mét sé phuong an, phuong phép bao gd6m cho phan
tr SLP thily phan kiém dé tang HLB va/hodc kha ning hoa tan trong nudc. Vi du, theo
mdt phuong an, phan doan SLP ky nudc co thé duoc trcf_)n v&1 bazo, chéng han nhu, vi
du, natri hydroxit, kali hydroxit, va/hodc amoni hydroxit, dé diéu chinh do pH dén, vi
du, khoang 4 dén 10, tdt hon 1a khoang 6,5 dén 10. Theo cac phuong an nhét dinh, diéu
nay c6 thé dat duge bang cach chuén d6 lwong nho (vi du, 0,01 ml/L dén 25 ml/L, hoic
0,1 ml/L dén 5 ml/L) cua bazo vao phan doan tai nhié¢t do duoc kiém soat (vi du, khong
1én hon 60°C). Khi dat dén d6 pH, hdon hop duge tron trong khoang 20 dén 30 phut.

Theo mét s6 phuong an, d6 pH tang 1én dan dén chuyén dbi cac phan tir LSL thanh
céc phan tir ASL dé tan trong nudc thong qua thuy phan thong qua chit kiém ctia vong

lacton. Do d6, thanh phan héa hoc ctia phan doan duoc nang 1én theo huéng ty 1é pho
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bién cua ASL trén LSL, vi du, 16n hon 50% ASL, hoac khoang 51-99% ASL, hodc ty 1€
51:49, 55:45, 60:40, 65:35, 70:30, 75:25, 80:20, 85:15, 90:10, hodc 95:5, ASL vo1 LSL.

Theo phuong an khac, do pH tang 1én dan dén khur axetyl hoa thong qua chat kiém
cua phan tir mono-ASL hodc di-ASL hodc LSL axetyl hoa, do d6 lam giam muc do

axetyl hoa va ting kha nang hoa tan trong nwdc cua cac phan tu.

Theo mot $d phuong an, phan tr ASL c6 thé dugc tron véi amin hitu co, vi du,
etanolamin, trietanolamin, propylamin, va/hoac isopropylamin, dan dén khu proton ctia
nhém carboxyl ctia chudi axit béo ctia phan tir ASL, do d6 tang kha nang hoa tan trong
nudc cua phan tu.

Theo céac phuong an nhét dinh, phuong phap c6 thé con bao gdm 6n dinh phan
doan SLP da chuyén doi dé ngan ngira sy phan huy boi tiép xtic thoi gian dai véi do pH
va/hodc nhiét do cao. Vi du, theo mot ) phuong an, diéu nay co thé dat duoc béng cach
bd sung axit vao hdn hop dé dat dén d6 pH khoang 6,5 dén 7,5, hoac khoang 7,0 dén
7,2.

Theo mot phuong an, phuong phap co6 thé bao gém tron phan doan chtra cac phan
tir SLP da chtrc nang hoa vai cac thanh phén khac, chéng han nhu nudc hoac chat mang
dang long khac, va/hodc cac phan doan va/hodc phan tir SLP khac, phu thudc vao muc

dich str dung mong muodn cho ché pham.

Theo mot phuong an, phuong phap co thé bao gdm tron cic phén tir SLP da chuc
nang hoa voi nudce hoac chit long khac, chéng han nhu nudc muéi, nudc bién, nudc san
xut, va/hodc chat 1ong khéng chia nude, ching han nhu metanol hoac etylen glycol,
dé tao ra chét 16ng dich vy. Phu thudc vao loai chét long dich vu va muc dich su dung
ctia no, cac thanh phin bd sung ciing c6 thé dugc tron véi phan tir SLP va chét long, vi
du, cac polyme, céac chét tao nhét, cac chit khir keo tu, cac chit bdi tron, cac phu gia
chéng mat dung dich, cac chét giam ma sat, cac dung moi, cac chét diéu chinh d6 pH,
cac chat diét khuan, cac chét téy rtra sulfua, cac vi sinh vat, cac chit tao chelat, cac chit

hoat dong bé mat, va/hoic cac phu gia khac.

Vi du, cac ché pham chat 16ng dich vu theo sang che bao gobm nhung khoéng gidi
han &, cac dung dich khoan goc nude, cac chat khir nhii twong nudc trong dau, cac chat
xtr 1y loai bo bun, cac chat lam giam d6 nhét dau thd, cac chat ire ché dn mon, céac chat

didu chinh thdm wét bé chira, cac chat 1ong bom ép nude, cac chét long bom ép polyme,
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cdc chat long cat phd, cac chat long kich thich chat nén, cdc chat long xu ly goc
hydrocarbon, cc chat loai bo parafin va/hodc asphalten va/hodc cac chat tay rua, cac
chit 1ong l1am viéc, cac chat 1ong chong an mon, cac chat I1ong hoan thién giéng, cac chat

long chuyén hudng va/hodc cac chat 1ong chuyén dau.

Theo cac phuong an nhat dinh, sang ché dé xuét cac ché pham hitu ich chira mot
hodc nhiéu phéan tir SLP wa nuéc. Theo cac phuwong an wu tién, ché phdm c6 HLB 16n
hon 16, tét hon 13, 18 dén 20 hodc 16n hon. Theo cac phuong an uu tién khac, ché phém
bao gdm cac phan tir SLP wa nudce va cac phan tir SLP ky nudc, vi du, trong d6 ty 1é cua

cac phan tir SLP ua nudc véi cac phan tir SLP ky nudce 1a khoang 60:40 dén 70:30.

Theo mét s6 phuong an, cac ché phim c6 thé bao gdm cac thanh phan bo sung
chéng han nhu, vi du, cac polyme, cac chit tao nhdt, cac chét khir keo tu, cac chat boi
tron, cac phu gia chéng mat dung dich, céc chét giam ma sat, cic tinh dau, cac dung
moi, cac chat diéu chinh do pH, cac tinh dau, cac chét diét khuan, cac chét téy rua sulfua,
cac vi sinh vat, cac chit tao chelat, cac chét hoat dong bé mat khong sinh hoc, cac hop
phén va/hodc cac phu gia khéc. Cac ché phém 6 thé hitu ich, vi du, cac san phém lam
sach, cac chét téy rira, cac chat nhil hoa dau trong nudc, cac chét (¢ ché dn mon, cac

chat tao bot, va nhiéu cong dung khac.
Hiéu qua dat dugc cua sang ché

Ngoai ra, sang ché gitp cai thién hiéu qua san xuat cic ché pham goc SLP ¢o cac
chirc ning riéng biét ma khong can thay doi cac thong so clia qud trinh 1én men hodc

theo mot s6 phuong an, khong can st dung cac vi sinh vat san xuat SLP bién do1 gen.

Do do, theo mot $6 phuong 4n, SLP dang thd hodc dang tinh khiét c6 thé duoc
cung cap hang loat cho ngudi dung, nguoi ding sau do c6 thé thu va chirc ning hoa SLP
néu can, dua trén ing dung mong mudn. Ngoai ra, ngudi dung co thé dat hang SLP da
chuc nang hoa cu thé tr co s& san xuat SLP dang thd hodc dang tinh khiét, va san pham
da chtic nang hoa co thé dé dang duogc san xuit va van chuyén dén nguoi dung boi co
s& san xuat.

Ngoai ra, cac phuong phdp va cac ché pham cua séng ché giam chi phi va céc tac
dong moi trudng thuong gay ra boi san xuét va st dung céc chat hoat dong bé mit bang

cach giam va/hoac loai bo nhu cau cac chat hoat dong bé mat héa hoc.
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M6 ti van tat cac hinh vé

Cac Fig.1A dén Fig.1C thé hién ba phan tir LSL ¢6 chudi C18:1. Céc hinh vuong
biédu thi lién két este dé phan biét cdc phan tor LSL v6i cac phan tr ASL. Céc vong tron
md biéu thi proton hoa cua sophoroza ¢ vi tri 6 hodc 6°. Cac vong tron khong mo biéu
thi cac nhom axetyl. Fig.1A thé hién di-LSL axetyl hoa. Fig.1B thé hién mono-LSL
axetyl hoa vo1 nhom axetyl nam & vi tri 6 cua sophoroza. Fig.1C thé hién mono-LSL

axetyl hoa vdi nhom axetyl nam ¢ vi tri 6° ciia sophoroza;

Céc Fig.2A dén Fig.2C thé hién ba phéan tir ASL ¢6 chudi C18:1. C4c hinh vudng
biéu thi nhom khong lién két este dé phan biét cac phan tir ASL vdi céc phan tir LSL,
Céc vong tron mo biéu thi proton héa ctia sophoroza ¢ vi tri 6 hodc 6°. Cac vong tron
khéng mo biéu thi cac nhém axetyl. Fig.2A thé hién di-ASL axetyl hoa. Fig.2B thé hién
mono-ASL axetyl hda vdi nhom axetyl nam o vi tri 6 ctia sophoroza. Fig.2C thé hién

mono-ASL axetyl héa v§i nhom axetyl nam ¢ vi tri 6 ctia sophoroza;

Cac Fig.3A va Fig.3B thé hién cac do thi (Fig.3A) viéc thu hoach phéan doan SLP
ky nudc dang tho dugce san xuét theo phuong an cua cac phuong phap ctia sing ché, va

(Fig.3B) viéc tinh sach phan doan SLP ky nu¢c thong qua rira nuoc;

Fig.4 thé hién so dd cua viéce tinh sach phan doan SLP ky nudc thong qua rira dau

theo phuong an cua cac phuong phép cua sang ché.

Fig.5 thé hién so dd xr 1y phan doan SLP ky nudc, ¢ dang thd hoac dang tinh sach,

véi bazo dé chuyén ddi phan doan thanh phan doan SLP ua nudc;

Fig.6 thé hién mé vong cua LSL va khur axetyl hoa cua ASL, ca hai quy trinh co

thé dat duoc thong qua thuy phéan kiém;

Cac Fig.7A va Fig.7B thé hién (Fig.7A) khu axetyl hoa thong qua chat kiém cta
céc phan tr ASL va (Fig.7B) khit axetyl hoa thong qua chat kiém ctia cac phan ta LSL.
Céc vong tron biéu thi cic nhom axetyl cua (1) phan tir di-axetyl hoa hodc (2) phén tir
mono-axetyl hda. Cac mili tén mau xam biéu thi vi tri loai bd cac nhom axetyl dé tao ra
(2) phan tir mono-axetyl hoa hodc (3) phan tir chua axetyl hoa;

Céc Fig.8A va Fig.8B thé hién sw khéc biét vé kha nang hoa tan cla céc phan tu
SLP trong nudc sau khi 1én men nhung trude khi chire nang hoa (Fig.8A), va sau chirc

ning hoa theo cac phuong an cua sang ché (Fig.8B); va
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Fig.9 thé hién phuong phap dé ting kha ning hoa tan ctia phan tir ASL bang cach
khir proton goc axit carboxylic ctia chudi axit béo thong qua phan tmg v6i amin hitu co.
M3 ta chi tiét sang ché

Sang ché dé xuét cac vat liéu va cac phuong phap dé san xudt cac ché pham bao
gdm cac phan tir sophorolipit (SLP) wa nudc, trong d6 cac ché pham c6 cac gia tri can
béng ua nudc-ua béo (HLB) cao, vi dy, cao dén 18 dén 20. Cu thé hon 14, sang ché dé
cap dén su san Xuét va sy chirc ning hoa sau 1én men cua cac phan tr SLP, ¢ thé duoc
su dung dé tao ra cac san phém khac nhau, vi du, cac chét long dich vu. Theo mot $6

phuong 4n, kha nang hoa tan trong nude cua cac phan tu SLP tang lén.

Theo cac phuong 4n nhat dinh, cic phuong phap dé xudt su thay doi sau 1én men
cua ty 1& SLP wa nudc vai cac phan tir SLP ky nudce trong hdn hop ctia cac phan ta SLP
duoc tao ra boi nudi ciy nAm men. Tt hon 13, cac phuong phap lam tang ty 1é SLP ua

nude voi ky nude.

Theo cac phuong an uu tién, cac phuong phap dé xudt phwong phap san xudt ché
pham SLP c¢6 HLB cao, cac phuong phap bao gdm: thu san pham 1én men nim men, san
pham lén men nam men bao gdm hdn hop cla cdc phan tir SLP ua nude va ky nudc;
phan tach cac phan tir SLP ua nudc tir cac phan tr SLP ky nudce bang cach ting phan
doan giau cac phan tir SLP ky nude va phan doan thir hai giau cac phan tir SLP wa nudc;
va chuyén doi tat ca hoic phan 1én cac phan t SLP ky nude trong phan doan ky nudc

thanh cac phan tir SLP ua nudc.

Nhu dugc st dung trong sang ché, thuat ngit “sophorolipit”, “phén tu
sophorolipit”, “SLP” hodc “phan tir SLP” bao gdm tat ca cic dang, va cic ddng phan
cua chung, cua cac phan tir SLP, bao gém, vi du, SLP (ASL) axit, hodc mach théng, va
SLP lactonic (LSL). Ngoai ra con bao gbdm SLP chua axetyl hoa (hoac khir axetyl hoa),
mono-SLP axetyl hoa, di-SLP axetyl hoa, SLP este hoa, SLP c6 cac do dai chudi ky
nuée khac nhau (vi du, c6 nguon gdc tir stearic, linoleic va/hodc axit oleic), SLP c6 phirc
hop axit béo-axit amin gin vao, va cac phuc hop khac nhu duge mo ta trong sang ché.

Nhu duoc su dung trong sang ché, d& cap dén “san pham 1én men nim men” ¢6
nghia la ché phdm bao gdm cac thanh phan duoc sin xuét do su phat trién clia cdc ndm
men hodc méi trudng nudi cay t& bao khéac. Do d6, san pham 1én men nam men cé thé

bao gom ban than cac vi sinh vét va/hodc cac sdn pham phu sinh trudng cua vi sinh vat.

10
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Céc vi sinh vat c6 thé & trang thai sinh dudng, ¢ dang bao tir, & dang s¢ nam, ¢ bat ky
dang mam nao, hodc hon hop cta cac dang nay. Céc vi sinh vat ¢ thé 1a sinh vat phu
du hodc & dang mang sinh hoc, hodc hén hop cta cé hai. Cac san pham phu sinh truong
c6 thé 13, vi du, cac chét chuyén héa, cac thanh phan mang té bao, cac protein biéu hién,
va/hodc cac thanh phan té bao khéc. Céc vi sinh vat c6 thé nguyén ven hodc ly giai. Cac
vi sinh vat c6 thé co mat trong, hodc duoc loai bo khoi ché phém. Vi du, céac té bao co
thé ¢6 mit & ndng do it nhat 1 x 104 1 x 10%, 1 x 10° 1x 107, 1 x 10%, 1 x 10%, 1 x 10",

1 x 10", 1 x 10" CFU hogc nhiéu hon trén mdi mililit ché pham.

Nhu dugc s dung trong sang ché, “mang sinh hoc” 12 chét két tu phtic hop cua
cac vi sinh vat, chéng han nhu vi khuén, trong do6 cac té bao dinh vao nhau va/hoic vao
bé mat st dung chat nén polysacarit ngoai bao. Cac té bao trong cac mang sinh hoc khac
biét vé sinh 1y voi cac té bao phu du ctia cung loai vi sinh vat, 1a cac té bao riéng 1¢ co
thé noi hodc boi trong moi trudng 16ng.

Nhu duogc str dung trong sang ché, hop chét “duge phan 1ap” hoac “duoc tinh sach”
chang han nhu phan t nho (vi du, dugc mé ta bén dudi), vé co ban khong chira cac hop
chit khéc, chang han nhu vat liéu té bao, ma nd lién két trong tw nhién va/hoac trong do
n6 duoc nudi cdy. Ching vi sinh vat dugc phén 14p c6 nghia la chung dugc loai bo khor
moi truong ¢ dd no ton tai tw nhién. Do do, ching dugc phéan lap co thé ton tai nhu, vi
du, moi truong nudi céy thuan khiét vé mat sinh hoc, hodc nhu cac bao tir (hodc cac

dang khac cua chung) lién két v6i chat mang.

Theo cac phuong an nhat dinh, cac hop chit duoc tinh sach co it nhét 60% trong
luong va1 hop chat duoc quan tam. T6t hon 14, ché phém c6 it nhat 75%, t6t hon nira 1a
it nhat 90%, va tot nhét 13 it nhit 98% trong lugng véi hop chét duoc quan tam. Vi du,
hop chét duoc tinh sach 13 hop chét ¢6 it nhat 80%, 85%, 90%, 91%, 92%, 93%, 94%,
95%, 98%, 99%, hoac 100% (w/w) cua hop chat duoc quan tdm vé trong lwong. Tinh
sach duogc do béng bat ky phuong phép tiéu chuén thich hop nao, vi du, béng sdc ky cot,
sic ky 16p mong, hodc phén tich sac ky long hiéu néng cao (high-performance liquid

chromatography: HPLC).

Cac pham vi duoc cung cap & day duoc hidu 1a viét tit cua tat ca cac gia tri trong
pham vi. Vi dy, pham vi tir 1 dén 20 duoc hiéu 1a bao gém bét ky s6 nao, su két hop cua

cac $6, hoac pham vi phu tr nhom bao gém 1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14,

11
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15,16, 17, 18, 19 va 20, cling nhu cac gié tri thap phan xen ké gitta cac sb nguyén néu
trén ching han nhu, vi dy, 1,1, 1,2, 1,3, 1,4, 1,5, 1,6, 1,7, 1,.8, va 1,9. P0i v6i cac pham
vi phy, “pham vi phu 16ng nhau” dugc mé rong tr mot trong hai dau cua pham vi dugc
du tinh cu thé. Vi du, pham vi 16ng nhau ctia pham vi duoc 1§y vidutu 1 dén 50 c6 thé
bao g6n1 1 d&én 10, 1 dén 20, 1 dén 30, va 1 dén 40 theo mot hudng, hodc 50 dén 40, 50
dén 30, 50 dén 20, va 50 dén 10 theo hudng khac.

r
A GC

Nhu duoc st dung trong sang che, “gidm” ¢ nghia 1a thay dbi tiéu cuc, va “ting”
c6 nghia la thay ddi tich cuc, trong d6 thay ddi tiéu cuc hodc tich cuc c6 it nhét 0,001%,
0,01%, 0,1%, 0,5%, 1%, 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% hodc 100%.

Nhu duogc st dung trong sang ché, “chét hoat dong bé mat” co nghia la hop chét
lam giam strc cang bé mit (hodc stc cing bé mit phan cach) gitra hai chat long hoic
gitra chét long va chét rdn. C4c chét hoat dong bé mat tac dong nhu, vi du, cac chét téy
rua, cac chit 1am u6t, cac chét nhil héa, cac chét tao bot, va/hoic céc chét téy rira. “Chat
hoat ddng bé mat” 1a chét hoat dong bé mit dugc tao ra bi té bao séng hoac duoc téng

hop bang cach st dung céc thanh phan c6 ngudn goc tu nhién.

Céc thuat ngit chuyén tiép “bao gdm” déng nghia véi “bao gdm,” hodc “chira” bao
ham hodc két thuc mé va khong loai trir cac chi tiét hodc cac budc phuong phap b sung,
khong liét ké. Nguogc lai, cum tur chuyén tiép “gdm c6” loai trur bat ky chi tiét, budc,
hodc thanh phan khong duge md ta trong yéu cau bao hd. Cum tir chuyén tiép “vé co
ban gSm cd” gidi han pham vi yéu cAu bao ho & cac vat lidu hodc cac bude cu thé “va
ching khong anh hudéng nghiém trong dén cac dac diém co ban va méi” cia sdng ché
duoc yéu cau bao ho. St dung thuat ngit “bao gbém” dé céap dén cac phuong an khac

“gdm c6” hodc “vé co ban gom cd” cac thanh phéan duoc ligt ke.

Tru khi duoc néu cu thé hodc rd rang tir nglt canh, nhu duoc sir dung & day, thuat
ngtt “hodc” duoc hiéu 1a bao ham. Tru khi dugc néu cu thé hodc rd rang tr ngit canh,
nhu duoc su dung ¢ day, cac thuat ngir s6 it dugc hiéu 1a s6 it hodc sb nhiéu.

Tru khi duoc néu cu thé hodc rd rang tir nglt canh, nhu duoc str dung & day, thuat
ngtr “khoang” dugc hiéu 1a trong pham vi dung sai thong thuong trong linh vuc ky thuat,
vi du trong pham vi 2 4o léch chuan ctia gié tri trung binh. Khoang c6 thé duoc hiéu 1a

trong 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0,5%, 0,1%, 0,05%, hoac 0,01%

12
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ctia gia tri da néu. Trir khi duoc néu cu theé hodc rd rang tir ngli canh, tat ca cac gia tri sO

duoc cung cip ¢ day duogc sta d6i bang thuat ngit khoéng.

Viéc liét ké lai danh sach cac nhom hoa hoc trong bat ky dinh nghia nao vé mot
bién & day bao gém céac dinh nghia vé bién d6 dudi dang bat ky nhom don 1é hodc t6
hop nao cua cac nhom dugce liét ké. Viée liét ké lai mot phuong 4n cho mot bién s6 hodc
khia canh ¢ day bao gom phuong an d6 nhu la bét ky phuong an don 1€ nao hodc két

hop v&i bat ky phuong an nao khéc hodc cac phan cta ching.
TAt ca cac tai liéu tham khdo ¢ day dugc két hop bang cach tham chiéu toan bd.
Céc phuong phap

Sang ché de xuét cac vat liéu va cac phuong phap dé san xuét cac san pham cong
nghiép va/hodc tiéu dung chang han nhu, vi du, cac chét long dich vu cong nghiép dau
khi (“cac chét long dich vu”). Cu thé hon 1, sang ché dé xuét su san xuét va su churc
nang hoa sau 1én men cua cac phan tir SLP, ¢6 thé dugc str dung dé tao ra cac san pham

khac nhau.

Theo cac phuong an nhét dinh, séng ché dé xuit cic phuong phap cho su thay doi
sau lén'men cua ty 1é cua SLP wa nuéc véi cac phan tir SLP ky nudc trong hén hop cua
cac phén tir SLP dugc tao ra bai nudi cAy nim men. Tét hon 14, cac phuong phéap dugc
str dung dé san xuat cac ché pham SLP c6 ty 1& SLP ua nuge véi SLP ky nude dugce ting
1én so voi ché pham dugc sin xuét tu nhién trong qué trinh 1én men. Ngoai ra, theo cac
phuong an nhat dinh, cac phuong phap duge st dung dé san xuét cac ché pham SLP c6
kha ning hoa tan trong nudc dugc ting 1én so voi ché pham dugc san xudt ty nhién trong

qua trinh lén men.

Theo cac phuong an uu tién, cac phuong phap dugc dé xuét dé san xuit ché pham
SLP ¢6 HLB cao, cac phuong phéap bao gdm: thu san pham Ién men nim men, san pham
]én men nim men bao gdm mot hodc nhiéu phan tir SLP; chtc nang hoa cac phan tir
SLP; va, tuy chon, tron cac phan tr SLP da chirc ndng hoa véi chét long, vé1 cac phan
ta SLP khac, va’hodc véi cac thanh phém bd sung cu thé cho loai san phém dang dugc

san xuat.

Theo cac phuong an cu thé nhét dinh, cac phuong phap bao gdm: thu san pham 1én

men nAm men, san pham 1én men nam men bao gom hon hgp cua cac phan tu SLP ua

13
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nudc va ky nudc; phan tach cc phan tir SLP ky nudc khoi cac phan tor SLP wa nudc; va
chtrc ning hoa cac phén tir SLP ky nuée da phén tach bang cach chuyén doi tat ca, hodc

phan 1ém cac phan tr SLP ky nudc thanh cdc phan tir SLP ua nuoc.

Theo cac phuong an nhét dinh, cac phuong phap duge su dung dé tang luong cac
phan tir SLP wa nudce trong ché pham chira SLP dugc thu tir san pham I1én men nam men
sao cho ché pham bao gom ty 18 SLP wa nude v6i SLP ky nudce 16n hon. Vi du, theo cac
phuong an nhat dinh, ty 1& SLP va nude v6i SLP ky nude c6 thé duge didu chinh dén

khoang 60:40, 65:35, 70:30, hodc 75:25.

Theo mdt phuong an, san pham 1én men nam men bao gom mdt hodc nhiu phan
tir SLP duoc thu hoach tir méi trudng nudi cay duoc tao ra boi nudi cay nam men san

sinh SLP.

Theo céac phuong an nhét dinh, phan tir SLP theo sang ché duoc biéu dién bang
cong thirc chung (1) va/hodc cong thire chung (2), va bao gbm 30 hodc nhiéu hon su
twong ddng cau tric co, vi dy, cac do dai chudi axit béo (R?) khac nhau, va, trong mot

) truomg hop, co su axetyl hoa hodc proton hoa & R!va/hoac R?.

Y a
craor? R

| . 1’):

C=0

Trong cac cong thuc chung (1) hodc (2), RO ¢6 thé 12 nguyén tir hydro hodc nhom
metyl. R! va R? 1a ting nguyén to hydro hodc nhém axetyl doc lap. R? 1a chudi
hydrocarbon no hoac khong no ma c6 thé c6 mot hodc nhidu nhom thé.

Céc vi du vé nhém thé bao gbm cac nguyén tu halogen, cac nhom hydroxyl, cac
nhém alkyl thap (C1-6), cac nhom alkyl mudi thip (C1-6), cac nhom alkyl thap hydroxy
(C1-6), cac nhom alkoxy mudi thdp (C1-6), va loai twong tu. R? thong thuong ¢6 11 dén
20 nguyén tir cacbon, t6t hon 12 13 dén 17 nguyén ti cacbon, va t6t hon nira 1a 14 dén

16 nguyén tu cacbon.

Do céu tric va thanh phz‘?m cua SLP, cac chat hoat dong bé mat nay co cac dic tinh

14
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bé mat to61 wu va ddc tinh gidm suc cdng bé mat phan cach, cling nhu cac dac tinh sinh
héa khac, co thé htru ich trong céc sdn pham khac nhau chang han nhu, vi du, céac san
pham lam sach, cac chat tc ché an mon, cac chat nhi hoa dau trong nudc, cac chat long

dich vu trong cong nghiép dau khi, va cac chit ting cudng tao bot.

Theo mot phuong an, phan tir SLP 1a SLP axit hodc mach théng (ASL). Theo mot
phuong an, phan tor SLP 1a SLP lactonic (LSL). Theo mdt phuong an, phan tr SLP 1a
SLP chua axetyl hoa, mono-SLP axetyl hoa, di-SLP axetyl héa, SLP este hda, SLP ¢o
cac d6 dai chudi ky nudc khac nhau (vi dy, c6 ngudn gbe tir axit linoleic, axit stearic,
va’hoac axit oleic), SLP c6 phtic hop axit béo-axit amin duoc gén vao, va’hodc dang

khéc theo cac cong thi chung (1) va/hodc (2). Tham chiéu trén cac Fig.1 va Fig.2.

Theo cac phuong an uu tién, san pham lén men nam men thu dugc bang cach nuoi
cay vi sinh vat san xuat SLP. Vi sinh vat san xuat SLP c6 thé 1a tu nhién, hoac cac vi
sinh vat bién do1 gen. Theo cac phuong an uu tién, tuy nhién, cac vi sinh vat khong bién

doi gen 1a khong can thiét.

Theo cac phuong an uu tién, vi sinh vat la ndm men hodc nim. Céc vi du vé cac
loai ndm men hodc ndm thich hop theo sdng ché bao gdbm nhung khéng gi6i han &
Acaulospora, Aspergillus, Aureobasidium (vi du, A. pullulans), Blakeslea, Candida (vi
du, C. albicans, C. apicola), Cryptococcus, Debaryomyces (vi du, D. hansenii),
Entomophthora, Fusarium, Hanseniaspora (vi du, H. wuvarum), Hansenula,
Issatchenkia, Kluyveromyces, Mortierella, Mucor (vi du, M. piriformis), Meyerozyma
(vi du, M. guilliermondii), Penicillium, Phythium, Phycomyces, Pichia (vi du, P.
anomala, P. guilliermondii, P. occidentalis, P. kudriavzevii), Pseudozyma (vi du, P.
aphidis), Rhizopus, Saccharomyces (S. cerevisiae, S. boulardii sequela, S. torula),
Starmerella (vi du, S. bombicola), Torulopsis, Thraustochytrium, Trichoderma (vi du,
T. reesei, T. harzianum, T. virens), Ustilago (vi du, U. maydis), Wickerhamomyces (vi

du, W. anomalus), Williopsis, va Zygosaccharomyces (vi du, Z. bailii).

Theo cac phuong an uu tién, vi sinh vét 1a nAm men Starmerella spp. va/hoac nim
men Candida spp., Starmerella (Candida) bombicola, Candida apicola, Candida
batistae, Candida floricola, Candida riodocensis, Candida stellate va/hodac Candida
kuoi. Trong cac vi du cu thé, vi sinh vat 1a Starmerella bombicola, vi du, chung ATCC

22214.
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Theo mét phuong an, viéc nudi cay bao gbm chy chuyén 16 phan tng 1én men bao
gom mai trudmg sinh trudng dang 1ong voi nim men san sinh SLP dé tao ra moi trudng
nuodi céy nam men; va nudi céy nuoi céy nim men dudi cac didu kién tao thuan loi cho
viéc san xuat SLP. Cac phuong phap va cac hé thdng dé nudi cdy ndm men dé san xuat
SLP va cac chit hoat dong bé mat khac c6 thé tim thay trong cong bd don qudc té sb
WO 2019/133555 A1, ma khong xung dot voi sang ché, duoc két hop ¢ day lam tai li¢u
tham khao.

Phuong phap nudi cay cé thé bao gdm cung cép oxy cho méi truong nudi ciy sinh
truong. Theo cac phuong an nhét dinh, cac mutc oxy hoa tan (dissolved oxygen: DO)
duoc duy tri & khoang 25% dén khoang 75%, khoang 30% dén khoang 70%, khoang
35% dén khoang 65%, khoang 40% dén khoang 60%, hodc khoang 50% trang thai bao

hoa khong khi.

Do pH cua mdi truong nudi cAy can phai phu hop véi vi sinh vét dugc nudi chy,
va c6 thé duoc thay ddi nhu mong mubn dé dat duoc loai hodc dang SL.P cu thé trong
moi trudng nudi cdy. Cac chat dém, va céc chét diéu chinh d6 pH, chang han nhu cac
carbonat va cac phosphat ¢ thé dugc sir dung dé én dinh d6 pH gan véi gid tri duoc uu
tién. Dung dich bazo cé thé bao gém trong méi trudng sinh trudng va/hodc né co thé
duoc cp vao trong 16 phan Gmg 1én men trong qué trinh nudi cay dé diéu chinh d6 pH

khi can thiét.

Theo mot s6 phuong an, dd pH ctia moi truong nudi céy 1a khoang 2,0 dén khoang
7.0. Theo mot s phuong an, o pH khoang 2,5 dén khoang 5,5, khoang 3,0 @én khoang
4,5, hoac khoang 3,5 dén khoang 4,0. Theo mdt phuong an, nudi céy c6 thé duoc thuc
hién lién tuc ¢ d6 pH khong d6i. Theo phuong an khac, viéc nudi cdy co trai qua thay
d6i do pH.

Theo mdt phuong an, phuong phap nudi cay duoc thuc hién & khoang 5°C dén
khoang 100°C, khoang 15°C dén khoang 60°C, khoang 20°C dén khoang 45°C, khodang
22°C dén khoang 30°C, hodc khodng 24°C dén khoang 28°C. Theo mdt phuong 4n, nudi
céy c6 thé duoc thue hién lién tuc ¢ nhiét do khong ddi. Theo phuong an khac, viéc nuoi

cdy co trai qua thay ddi nhiét do.

Theo cac phuong phép cua sang ché, cac vi sinh vat c6 the dugc u trong hé thong

1én men trong khoang thoi gian phi hop dé dat duoc hiéu qua mong muon, vi du, san
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xuét lrong mong muodn céc sinh khoi t€ bao hodc lwgng mong mudn mot hodc nhiéu san
pham phu sinh trudng vi sinh vat. Vi du, ham lugng sinh khoi co thé la tir 5 g/l dén 180

¢/l hodc nhidu hon, hodc tir 10 g/l dén 150 g/1.

Theo c4c phuong 4n nhat dinh, qua trinh 1én men nudi cay ndm men xay ra trong

khoang 100 dén 150 gid, hodc khoang 115 dén khoang 125 gio, hoac khoang 120 gio.

San pham 1én men nAm men thu dugc bao gébm hdn hop clia cac phan tr SLP ua
nuée va ky nude. Theo cac phuong phap cta sang ché, va nhu thé hién trén Fig.3A, SLP
wa nude va ky nude cia hdn hop SLP dugce phén tach sau khi chu ky 1én men chim dugc
hoan thanh. O budc nay, toan b san phém 1én men nim men c6 thé dwoc dé yén ma
khong x4o tron trong, vi dy, 10 dén 50 gio, trong 10 phan Ung 1én men, hodc sau khi
duoc thu lai vao cac thung chira thu gom thu nhat riéng biét. Lop, hodc phan doan, giau
SLP ky nudc, phan 16n ctia chung bao gdém SLP lactonic (LSL) v6i lugng nho SLP ky
nude axit (ASL) (vi du, di-ASL axetyl hoa va/hoac mono-ASL axetyl hoa), s¢ léng dong

tai day cua 10 phan ung hodc thung chura.

Phan doan SLP ky nudc dang tho da ling c6 thé duogc thu gom vao trong thung
chtta thu gom thu hai, va phan nbi bén trén (phan doan SLP wa nudc dang tho) chira
SLP ua nudc da hoa tan (vi du, ASL chua axetyl hoa) ciing nhu cac té bao, cac thanh

phan canh, cic axit béo, va glucoza dé hoa tan, do d6 dugc phén tach.

Theo céc phuong an nhét dinh, phan doan SLP ky nudc dang thé con bao gOm cac
tap chét, chéng han nhu cac té bao ndm men, glucoza, cac axit béo va/hodc cac vat lieu
con lai khac tir qua trinh nudi cay. Do d6, theo cac phuong an wu tién, phuong phéap con
bao gom tinh sach phan doan SLP ky nudc bang cach sir dung, vi du, phuong phép “rua
nuéc” (nhu thé hién trén Fig.3B) va, tily chon, phuong phép “rira dau” (nhu thé hién
trén Fig.4).

Rira nude theo sang ché thuong bao gbm:

a) tron phan doan SLP ky nude dang thé vai nwde khir ion lién tuc trong khoang
30 dén 300 phat & nhiét do trong khoang 50°C dén 80°C;

b) cho phép hdn hop nuée SLP ky nude duge dé yén trong khoang 8 dén 24 gio,
trong d6 hon hop phan tang thanh 16p day bao gbém SLP ky nuéc va nude, 16p gitra bao

g6m nudce va cac tap chat, va 1op bot trén cung bao gom cac tap chat bo sung; va
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¢) thu gom I6p ddy vao thung chira thu gom thir ba va didu chinh ty 18 phéan tram

nudce cua 16p day dé tao ra phan doan SLP ky nudc (da tinh sach) duoc rira nude,

Ngoai ra, tron nude khir ion (Deionized Water: nu6e DI) voi cac chét cach ly phan
doan SLP ky nudc dang tho va tich ty cac tap chit ma khong yéu cau sir dung cac dung
moi c¢6 hai. Theo cac phuong an nhét dinh, ty 1& cua SLP véi nude DI trong a) khoang

10:1, 5:1, 4:1, hoac 3:1 theo thé tich.

Theo cac phuong an uu tién, ty 1¢ phan tram nudc cudi cung cua phan doan SLP
ky nuéc da ria nude khoang 20% dén 30% theo thé tich. Do do, theo mét s6 phuong
an, nuoc tinh khiét c6 thé duoc bo sung vao phan doan SLP ky nudc da rira nudce hoac
nuée va tron lién tuc trong khoang 1 dén 150 phut & 60°C dén 80°C. Theo cac phuong
an khac, nudc cod thé duoc loai bod thong qua, vi dy, qua trinh séy phun hodc bay hot
cyclon. Theo cac phuong an nhat dinh, ty 1& phan trim nuéc trong khoang 10 dén 15%

dan dén su két tinh cua SLP, va do d6 1a qué trinh khéng mong mudn.

Theo mot sb phuong an, phan doan SLP ky nudc da rira nuée, trong khi khong co
hodc hau nhu khéng co céc tap chit, vin bao gdm phan tram axit béo va/hodc cac tap
chat diu do ban chat ky nudc cia chiing. Vi du, theo cac phuong an nhit dinh, phan
doan SLP ky nudc da rira nudce co thé bao gdbm khoang 10% dén 30% theo thé tich cta

axit béo, chang han nhu axit oleic.

Do d6, theo cac phuong an nhat dinh, phuong phap c6 thé con bao gom “rira dau”
phan doan SLP ky nudc da rira nude, dé loai bo axit béo va/hodc céc tap chét dau dé tao

ra phan doan SLP da tinh sach c¢6 do tinh khiét cao hon.

Theo cac phuong &n uu tién, rira dau bao gdém viéc 4p dung dau, tot hon la dau
thuc vat chéng han nhu dau hat cai vao phan doan SLP da rira nudc. Hon hop cua dau
va phan doan SLP da rira nudc dugce trén 6 nhiét do cao (vi du, khoang 60°C dén 80°C)
trong it nhat 55 dén 110 phut, sau d6 n6 dugc cho phép dé yén khong bi x4o tron trong,
vi du, 8 dén 24 git. H3n hop khéng b x40 tron duge phan tang thanh 16p dau va 16p
nude-SLP. Lép dau c6 thé duoc loai bo vao, vi du, thung chr thu gom thur tu, dé lai 16p
nudc-16p SLP ¢o it nhit 50%, 80%, 98% hoic nhiéu hon axit béo va cac tap chat dau
duoc loai bo khoi do. Lép nude-16p SLP ky nudc, hodc phén doan SLP (da tinh sach)
da rira dau chu yéu bao gbém SLP ky nuée (LSL, va mot sb di-axetyl hoa va/hodc mono-

ASL axetyl hoa).
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Theo céc phuong 4n nhat dinh, phuong phap bao gdm chirc nang héa SLP ky nuéce
ctiia phan doan SLP ky nuéc dya trén Gimg dung ma n6 s& dugc st dung. Theo cac phuong
an nhat dinh, “chirc nang héa” c6 nghia 1a thay dbi céc dac tinh chirc ndng cua phén tr
SLP. Su chirc ndng hoa cua phan tur SLP t5t hon 1a khong duoc thuc hién trong qua trinh
1én men bang cach, vi du, thay d6i cac thong s6 ctia qué trinh 1én men va/hodc st dung

vi sinh vat bién doi gen, ma dugc thuc hién sau 1én men.

Su chuc nang hoa co thé dugc thuc hién bé‘mg cach, vi du, bién ddi cau trac phéan
tu cua phan tr SLP. Theo mot s6 phuong an, viéc bién d6i cau triic phan tr ca cac phan
t SLP lam thay dbi cac dic tinh chirc ning ctia phan doan SLP va/hodc ché pham SLP,
vi du, cac dac tinh chéng han nhu HLB, kha nang hoa tan, tao bot, téy ria, nhi tuong

hoa, khir nhii twong, va/hodc kha nang thay ddi tham uét.

Theo mot s6 phuong an, sy chic nang hoa dugc thuc hién doi voi phén tur SLP
trong khi n6 1a mot phan ctia san pham 1én men nam men dang th6. Theo mot s6 phuong
an su chirc nang hoa dugc thuc hién doi véi phan tor SLP sau khi né duoc tinh sach tu

san pham 1én men nam men dang tho.

Theo cac phuong an wu tién nhét dinh, HLB ctia phan doan SLP va/hodc ché pham
SLP bi thay doi. HLB duoc can bang vé kich thudce va do bén cua cac phan ntra wa nudc
va ua béo cua cac phan tir hodc cac ché pham hoat dong bé mat. Cac gia tri HLB ndm
trong khodang 0 dén 20, v6i HLB thép hon (vi du, thip hon khoang 9) d¢ tan trong dau
va phu hop voi cac nhii tuong nudce trong dau, va HLB cao hon (vi du, 16n hon khoang

9) dé tan trong nudc va phu hop véi cac nhil tuong dau trong nudc.

Theo cac phuong an nhat dinh, thay d6i HLB tuong Gng vé6i du thay d6i cua kha
nang hoa tan trong nudc cla cac phan tir SLP trong ché pham, trong d6 kha ning hoa
tan trong nude ting 1én twong tmg véi gid tri HLB tang, va kha nang hoa tan trong nudc
giam xudng tuong tmg véi gia tri HLB giam. Theo cac phuong én uu tién, HLB cta
phan doan SLP va/hoac ché phém SLP la 9 hoac 16n hon. T6t hon nita 1a, HLB 1a 10
hodc 16n hon, 12 hodc 16n hon, 14 hodc 16n hon, 16 hodc 16n hon, hodc khoang 18-20

hoac 16n hon.

Theo cac phuong an nhét dinh, SLP ky nuéc di chitc nang hoa bang duoc cach
chuyén dbi thanh cac phan tr SLP ua nudc. Diéu nay c6 thé duoc thuc hién bang cach,

vi du, bién d6i céu trac phan tir clia cac phén tir SLP ky nude. Theo mot s6 phuong an,
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phan doan SLP ky nuéc ¢ dang thé. Theo cac phuong an khéac, phan doan SLP ky nudc

da duoc tinh sach thong qua rira nude va/hoac rua dau.

Theo mdt s phuong 4n, phuong phép bao gbm dua phan doan SLP ky nude dé xu
1y véi bazo dam ddc (thuy phan kiém) dé taing HLB va/hodc kha nang hoa tan trong
nuéce. Tham chiéu trén cac Fig.5 dén Fig.6. Vi du, theo m¢t phuong an, phan doan SLP
ky nudc co thé duoc tron véi dung dich bazo 10 dén 25%, chéng han nhu, vi du, dung
dich natri hydroxit, kali hydroxit, va/hodc amoni hydroxit, d¢ diéu chinh do pH dén
khoang 4,0 dén 10,0, khoang 6 dén khoang 9,5, hodc khoang 6,5 dén 7.5.

Theo cac phuong an nhét dinh, d6 pH duoc diéu chinh béng cach chuan do lugng
nho dung dich bazo 10 dén 25% thanh cac phn 6 nhiét do khong vuot qua 60°C dé ngan
su phan huy SLP do d pH va/hodc nhiét d¢ tang qua muc. Su chuin do c6 thé duoc ap
dung & ty 18, vi du, khoang 0,01 ml/L dén 100 ml/L, khoang 0,1 ml/L dén 75 mI/L,
khoang 0,5 ml/L dén 50 ml/L, hodc khoang 1 ml/L dén 25 ml/L phén doan. Hoén hop

bazo sau d6 duogc tron trong khoang 20 dén 30 phat.

Theo mdt s6 phuong 4n, dd pH ting 1én dan dén chuyén doi cac phan tir LSL thanh
céc phan tir ASL dé tan trong nudc théng qua thuy phan thong qua chét kiém ctia vong
lacton. Tham chiéu trén cac Fig.6, Fig.7A dén Fig.7B, Fig.8A dén Fig.8B. Do do, theo
cac phuong an wu tién, phan doan SLP ky nudc dugc nang 1én theo hudng ty 1¢ phd bién

cua ASL trén LSL, vi dy, ty 1€ 70:30 ASL vo1 LSL.

Theo phuong an khéac, do pH tang lén dan dén khtr axetyl hoa thong qua chat kiém
ctia mono-ASL axetyl héa hodc di-ASL axetyl hoa hodc cac phan tir LSL.

Theo mét s6 phuong 4n, phan tir hodc phan doan ASL bao gdm phan tir ASL ¢6
thé duoc trén voi amin hitu co, chéng han nhu etanolamin, trietanolamin, propylamin,
va/hodc isopropylamin, dan dén khir proton cua nhom carboxyl cua chudi axit béo cta
phan tir ASL, do d6 tang kha nang hoa tan trong nudc cua phan tu. Tham chiéu trén
Fig.9. Theo cac phuong an nhat dinh, ty 1¢ tai d6 amin hitu co duogc 4p dung la khoang
0,01 ml/L dén 100 ml/L, khoang 0,1 ml/L dén 75 ml/L, khoang 0,5 ml/L dén 50 ml/L,
hoac khoang 1 ml/L dén 25 ml/L cta phan t hodc phan doan ASL.

Theo cac phuong an nhét dinh, phuong phép co thé con bao gbm 6n dinh cac phan
ta SLP ky nudc da chuyén doi (bay gio wa nudc) dé ngan ngtra sy phan hiy boi d6 pH

va/hodc nhiét do cao trong khoang thoi gian dai. Vi dy, theo mot s& phuong an diéu nay
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c6 thé dat duoc bang cach bd sung axit vao hdn hop dé dat dén do pH khoang 6,5 dén
7,5, hodc khoang 7,0 dén 7,2.

Theo cac phuong an uu tién, axit xitric d@m dac dugc bo sung vao hon hop va tron

trong 55 dén 110 phut, hodc khoang 60 dén 90 phit.

Theo mdt phuong an, phuwong phap co thé bao gdm tron phan doan SLP ky nuéc
da chuyén doi (bdy gid wa nuée) véi nudce hodc chét 1ong khac, phu thudc vao muc dich

str dung d6i voi ché pham.

Theo mét s6 phuong an, phan doan SLP da chuyén doi co thé duoc lwa trir trong
cac thung chtra riéng biét cho dén khi str dung. Thoi gian lua trit t6t hon 1a ngén. Do do,
thot gian luu trt co thé it hon 60 ngay, 45 ngdy, 30 ngay, 20 ngay, 15 ngay, 10 ngay, 7
ngdy, 5 ngay, 3 ngay, 2 ngay, 1 ngay, hodc 12 gio.

Theo mdt s6 phuong an, phuong phéap c6 thé bao gém tron hai hodc nhiéu phan
doan SLP véi nhau. Vi dy, theo cac phuong an nhat dinh, phéan doan SLP ky nuoc da
chuyén dbi (bay gio ua nudc) c6 thé duoc tron tro lai voi phan doan SLP ua nudce ban
dau ma tir d6 né duoc phan tach trong san pham 1én men ndm men ban dau. Theo mot
s6 phuong an, phan doan SLP wa nu6c dd duoc tinh sach trude khi tron phan doan SLP
da chuyén doi véi no.

Theo cac phuong an nhat dinh, loai va/hodc ty 1& ciia phan doan va/hodc cac phan
tor SLP dwoc trén voi nhau duoc xac dinh dya trén gia tri HLB duoc mong mubn ddi véi
ché pham cudi ciing. Vi du, cac ty 1¢ phan trim 16n hon cua cac phan tir ASL tuong Ging
véi HLB 16n hon, va cac ty 1& phan trim Ién hon cua cac phéan tir LSL twong ung voi

gia tri HLB thap hon do6i v6i sdn pham cudi cung.

Theo mét sé phuwong 4n, phuong phap c6 thé bao gdm tron mot hodc nhiéu phan
doan SLP duoc tao ra theo cac phuong phap cua sang ché v6i nude hodc chat mang
khac. Ngoai ra, phy thuéc muc dich st dung mong mudi d6i v6i ché pham SLP, cac
thanh phan bo sung cling c6 thé dugc bd sung, vi du, cac polyme, cac chét tao nhét, cac
chét khtt keo tu, cac chat béi tron, cac phu gia chéng mat dung dich, cac chat giam ma
sat, cac tinh dau, cac dung moi, cac chét didu chinh do pH, cac chat diét khuén, cac vi
sinh vat, cac chét tao chelat, cac chét hoat dong bé mat khong sinh hoc, cac hop phén
va/hoac cac phu gia khac. Cac ché phém ¢6 thé hiru ich lam, vi du, cac san phém lam

sach, cac chat tay rua, cac chat nhil hoéa dau trong nudc, cac chat wrc ché an mon, cac
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chét tao bot, va nhiéu ung dung khéc.

Ngodi ra, sang ché giup cai thién hiéu qua san xuat cac che pham goc SLP ¢ cac
chitc nang cu thé, ma khong can thay doi cac thong so cua qua trinh 1én men va/hoac,
theo mot s6 phuong an, ma khong can s dung cac vi sinh vat san xuat SLP bién do61

gen.
Céc ché pham

Theo cac phuong an nhit dinh, sang ché @& xuat cac ché pham hitu ich bao 26m
mot hoac nhiéu phan doan va/hoac phan tir SLP dugc tao ra theo cac phuong phap cua
sang ché. Theo cac phuong n uu tién, cac ché pham c6 gia tri HLB 16n hon 9, 16n hon
10, 16n hon 12, 16n hon 14, 16n hon 16, 16n hon 18, hodc 16n hon 20. Cac ché phém co
thé duoc st dung trong cic nganh cdng nghiép khac nhau, nhu cac vi du trong bang 1
bén duoi.

Bang 1. Cac vi du st dung dbi voi cac ché pham SLP c6 HLB cao dya trén pham

vi HLB

Pham vi HLB 10-14 13-18 19-22
Cong nghiép Lam sach cac bé chua Uc ché Uc ché an mon
dau khi dau va cac duong ong | Parafin/asphalten
Cac san phém Thanh phﬁn lam sach | Cac ch’ét nl}ﬁ héa cho | Chét tao bot
lam sach hoat dong trong cac cac ché pham tao

chat tay rura va céac cong thirc lam sach

chat lam sach HI&I (dau trong nudéce)
Nong nghiép Cai thién chat dinh Lam sach cac chat 6 | Xu ly thude trix

dudng trong dat va
gilt nudce

nhidm khéi dat

sau chong virut

Cham soc dong
vat

Diéu tri chong giun
tron

Diéu tri chong virut

Dbicu tri chong
virut

Xay dung

Chét 6n dinh cho céc
nhll twong asphalt

Ut ché an mon

Phu gia keo

Cham séc ca Chét giit am San pham chéng dbi Chét tao bot

nhan va my moi

pham

Thyc pham Chat 6n dinh Chét nhii hoa (dau Chat bao quan
trong nudc) khang virut

Dugc pham Lép phi cho céc vién | Chét nhil hoa (dau Chét khang

nang nano trong nudc) virut
Giam thidu bién | Giam phat thai oxit | Xir ly 6 nhidm dét va | Giam ham
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ddi khi hau nito do su dung qua tran dau lvong kim loai
muc phan bon (do cai trong dat

thién chat dinh dudng
va gilt nudc trong dat)

Theo céc phuong an nhét dinh, cac ché phdm bao gom it nhat 50%, it nhat 60%, it
nhat 70%, it nhit 75%, it nhit 80%, it nhat 85%, it nhit 90%, hodc it nhit 95% phan tu

SLP theo thé tich hodc theo trong luong.

Theo cac phuong an uu tién, cac ché pham bao gom phan 1én cac phan tor SLP wa
nude ¢ cau truc theo cong thirc chung (1) va/hodc cong thire chung (2) bén trén, dugc

san xuat theo cac phuong an cua sang che.

Vi du, theo mét s6 phuong an, ché pham c6 thé bao gdm 0% dén 100%, 5% dén
95%, 10% dén 90%, 15% dén 85%, 20% dén 80%, 25% dén 75%, 30% dén 70%, 35%
dén 65%, 40% dén 60%, 45% dén 55%, hodc 50% theo thé tich hodc trong luong cua
ASL chua axetyl hoa, mono-ASL axetyl hoa, hoac di-ASL axetyl hoa thu dugc thong
qua thuy phan thong qua chit kidém cua lién két lacton ctua LSL chua axetyl hoa, mono-

LSL axetyl hoa, hoac di-LSL axetyl hoa.

Theo mot s6 phuong an, ché phém 6 thé bao gém 0% dén 100%, 5% dén 95%,
10% dén 90%, 15% dén 85%, 20% dén 80%, 25% dén 75%, 30% dén 70%, 35% dén
65%, 40% dén 60%, 45% dén 55%, hodc 50% theo thé tich hoic trong luong ciia ASL
chua axetyl hda hodc mono-ASL axetyl hoa. Theo cac phuong an nhat dinh, mono-ASL
axetyl hoa thu dugc thong qua khir axetyl hoa thong qua chat kiém cua di-ASL axetyl
hoéa. Theo cac phuong an nhat dinh, ASL chua axetyl hoa thu dugc thong qua khtr axetyl

héa thong qua chat kiém cta di-ASL axetyl héa va/hodc mono-ASL axetyl hoa.

Theo mot sb phuong an, ché phdm c6 thé bao g6m 0% dén 100%, 5% dén 95%,
10% dén 90%, 15% dén 85%, 20% dén 80%, 25% dén 75%, 30% dén 70%, 35% dén
65%, 40% dén 60%, 45% dén 55%, hodc 50% theo thé tich hodc trong luong cia LSL
chua axetyl hoa, mono-LSL axetyl hoa, hoac di-LSL axetyl hoa. Theo cac phuong an
nhét dinh, mono-LSL axetyl hoa thu dugc thong qua khir axetyl hoa thong qua chét kiém
cua di-LSL axetyl hoa. Theo cac phuwong an nhét dinh, LSL chua axetyl hoa thu dugc
thong qua khu axetyl hoa thong qua chit kiém cua di-LSL axetyl hoa va/hodc mono-

LSL axetyl hoa.

Theo cac phuong an nhét dinh, cac loai va/hodc ty 1& cua cac phén tir SLP trong

23



47974 24/46

ché phz;am duge xac dinh dua trén gia tri can béng ua nudc-ua béo (HLB) dugc mong
mudn dbi voi ché pham SLP. Theo cac phwong 4n uu tién, HLB cua ché pham 13 9 dén

20 hodc 16n hon, 10 dén 19, 11 dén 18, 12 dén 17, 13 dén 16, hodc 14 dén 15.

Theo céc phuong an nhat dinh, cac ché phdm bao gbm it nhét 5% theo thé tich cua
chat mang dang 16ng. Theo mot s6 phuong an, ché pham bao gom 10% dén 75%, 15%
dén 80%, 20% dén 85%, hoic 25% dén 90% theo thé tich ctia chat mang dang long. Céc
chét mang dang long co thé bao gém, vi du. nudc, nudc mubi, nudc ngot, nudc bién,

nudc san xuat, metanol, etylen glycol, va/hodc céc ruou khac.

Theo mdt s6 phuong an, cac ché pham co thé bao gom céc thanh phan bé sung phu
thudc vao cac muc dich su dung. Vi du, ché phém c6 thé con bao gém tr 0,1% dén 85%,
1% dén 75%, 5% dén 50%, 10% dén 40%, hodc 20% dén 30% theo thé tich clia polyme,
chét tao nhot, chat khir keo tu, chit bai trom, phu gia chéng mét dung dich, chit giam
ma sat, dung moi, chit diéu chinh d6 pH, chét diét khuan, tinh dau, chit t?iy rua sulfua,
vi sinh vat, chit tao chelat, chit hoat dong bé mat, hop phén va/hoac cac thanh phén

khac.

Theo cac phuong 4n nhat dinh, séng ché dé xuat chat long dich vu cac ché pham

bao gém mot hoac nhiéu cac phén tir SLP da chirc ndng hoa.

Céc ché pham gbc SLP co thé c6 loi thé dé sir dung trong cong nghiép dau khi cho
nhiéu ung dung nganh cong nghiép dau khi khac nhau bao gom, nhung khong giéi han
o, tang cudng thu hdi dau tho tir via chira dau; kich thich cc giéng dau va khi (dé cai
thién dong dau vao trong giéng khoan); loai bé céc chét gy 6 nhiém va/hodc chat gay
tac chang han nhu cac parafin, cac asphalten va cAu cin khoi thiét bi chang han nhu cac
tru chéng, 6ng, 6llg lot, cac bé va may bom; ngan sy an mon cua cac thiét bi san xuat va
van chuyén dau va khi; giam néng do H»S dau tho va khi tu nhién; giam do nhét cua
dau thé; lam giau cic dau tho ning va cac asphalten thanh cac phan doan hydrocarbon
nhe hon; lam sach céac thung chtra, cac dng dan dong chay va cic duong 6ng; ning cao
khé ndng lwu dong ctia dau trong qué trinh bom ép nudce thong qua vige bit ¢6 chon loc

va khong chon loc; va cat pha thuy luc.

Do d6, chit long dich vu cac ché pham theo sang ché bao gdbm nhung khong gisi
han ¢ cac dung dich khoan gbe nuéc, cac chit khr nhil twong nude trong dau, céc chat

xtr 1y loai bo bun, cac chat lam giam d6 nhoét dau tho, cac chat irc ché an mon, cac chat
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diéu chinh thdm udt bé chira, cac chét'léng bom ép nude, cac chit long bom ép polyme,
cac chét long cit pha, cac chat long kich thich chét nén, cac chat long xur 1y goc
hydrocarbon, cac chét loai bo parafin va/hodc asphalten va/hoac cac chét téy rua, cac
chét long lam viéc, cic chét 16ng chong an mon, cac chét 1ong hoan thién giéng, cac chat

long chuyén huéng va/hodc céc chit 1ong chuyén dau.

Ngoai ra, cac phuong phap cua sang ché khong doi hoi thiét bi phure tap hoac tiéu
thu nhiéu ning luong, va do do gidm cac chi phi von va lao dong cua viéc san XUt cac
chat hoat dong bé mit trén quy mé 16n. Hon nita, sang ché don gian héa cac quy trinh
duoc yéu cau dé thu dugc cac phan tr SLP va/hodc cac ché pham chira SLP véi kha
nang hoa tan mong mudn ma khong véu chu thay doi céc thong s6 1én men hodc st dung

cac vi sinh vat bién do.
Vi du there hién sang che

C6 thé hiéu rd hon vé sang ché va vé nhiéu vu diém cua sang ché tir cac vi du sau
day, duogc dua ra bang cach minh hoa. Cac vi du sau day minh hoa cho mot sé phuong
phap, cac ung dung, cac phuong an va bién thé cua sang ché. Chung khong dugce coi la

gi61 han sang ché. Nhiéu thay ddi va stra dbi c6 thé duoc thuc hién doi véi sang ché.
Vi du 1: Nubi cay starmerella bombicola dé san xuét SLP va tinh ché SLP
Diéu ché

Lo phan Umg 1én men bang thép khong gi duoc str dung dé san xuat SLP. Lo 1én
men chtra khoang 150 galon nudc (567,8 L), trong d6 dugc bd sung mdi trudng bao gdm
dextroza (25 dén 150 g/L), chiét xuit nAm men (1 dén 10 g/L), dau hat cai (25 ml/L dén
110 mi/L) va ure (0,5 dén 5 g/L).

Lo phan ung bao gbm thiét bi tron dé khudy va tron lién tuc méi truong nudi céy.
Lo phan ung véi moi truong dugce hap & 100°C trong khoang 60 phut dé khtr trung 1o

phéan rmg va moi truong sinh truong.

Lo phan ung sau d6 duoc dé nguoi. Mot khi 16 phan ung dat khoang 35°C, cac chat
khang sinli duogc bd sung vao méi trudng dé ngan ngua sy 6 nhiém vi khudn. Thanh
phan khang sinh bao g6m 300 g streptomyxin va 20 g oxytetraxyclin duge hoa tan trong
41 nude DI. Céc bng va cac 16 md 1o phan ting khac duge phun con sopropy! (isopropy!

alcohol: IPA) dé khtr trung.
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Céc 10 phan ung quy mé nho duge su dung sinh trudng vi khuén nuéi cay chuyén
Starmerella bombicola. Khuan nudi ciy dugc sinh trudng trong it nhat 42 dén 48 gio ¢

26°C dén 28°C trong cac 1o phan tmg quy m6 nho.

Mot khi 16 phan tng 1én men bang thép khong gi dat dén 30°C, sau d6 ciy chuyén

v6i khoang 25L dich cdy chuyén.
Lén men

Nhiét d6 dé 18n men duge gitt & 23°C dén 28°C. Sau khoang 22 dén 26 gid, d6 pH
clia moi truong nudi cay duge dit & khoang 3,0 dén 4,0, hoac khoang 3,5, str dung
NaOH 20%. Lo phan trng 1én men bao gdm may tinh dé kiém soat d6 pH va diéu khién

may bom dugc st dung dé diéu chinh bazo, sao cho dd pH duoc gift ¢ 3,5.

Sau khoang 6-7 ngay nudi cdy (120 gio +/- 1 gid), néu 7,5 ml 16p SLP duoc nhin
thdy ma khong thay dau va khong phét hién thiy glucoza (vi du, khoang 0% dén 0,5%),

mé san sang thu hoach.
Thu hoach

Maoi trudng nudi cay duogc dat trong 10 phan tmg 1én men hodc duoc thu hoach vao
thung chua thu gom thu nhat va dé nguyén trong 24 dén 48 gid. Lép, hodc phan doan

SLP ky nuéc ling xudng ddy moi trudng nudi cdy. Tham chiéu Fig.3A.
Vi du 2: Rira nudc dé tinh ché cac phan tir SLP ky nudce

Nhu duoc thé hién trén cac Fig.3A va Fig.3B, phan doan SLP ky nudc dang tho
da lang xubng chira ty 18 SLP khoang 60-70% LSL dén 30-40% ASL ky nudc, dugc thu
hoach vao thung chtra thu gom thur hai, dé lai phan ndi bén trén. Nudce DI dugce tron voi
phan doan SLP ky nuéc dang thd ¢ ty 16 4:1 dén 3:1, SLP véi nude (thé tich). Hon hop
nude SLP ky nudc duge lam 4m dén nhiét dd khoang 60°C dén 70°C va tron trong 1 dén
2 gi0.

Sau do, hon hop duoc dé yén trong 8 dén 24 gi0, hoac cho dén khi nhiét do giam
tu nhién dén khoang 25°C dén 35°C. Hon hop tao thanh ba 16p: 16p day bao goém SLP
ky nudc va nudc; 1op gitta bao gdm nudc va cac tap chit chdng han nhu cac té bio ndm
men, glucoza, va cac axit béo; va 16p trén cung bao g61n cac tap chit ¢ dang bot. Theo

mdt s6 phuong 4n, 16p ddy bao gbm cac tap chat axit béo con thira.
Lép nude SLP ky nude ¢ day duge chuyén tir thung chtra thu gom th( hai sang
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thung chir thu gom tht ba, va ham lugng nude dugc diéu chinh sao cho dudi 50% nhung
trén khoang 10% dén 15% theo thé tich. TSt nhét 13, ham luong nudc khoang 20 dén
30% theo thé tich.

Ham luong nudce c6 thé duge giam thong qua bay hon, su dung thiét bi bay hoi
cyclon hodc say phun & 60°C. Ham luong nudc ¢6 thé tang 1én bang cach bo sung nude

tinh khiét va tron v6i SLP trong khoang 1 dén 2 gio & 70°C

San pham d tinh sach, phan doan SLP ky nudc da rira nudce, c6 HLB khoang 1
dén 8, va bao gém khoang 80 dén 90% cac phan tir SLP ky nudc, chéng han nhu LSL,

va di- ASL axetyl hda va/hodc mono-ASL axetyl hoa.

Céc 16p gitra va 16p trén trén cung co thé dugc rira lai bang nude dé thu hoi SLP

ky nudc bo sung.
Vi du 3: Rira dau cua phan doan SLP ky nudc da rira nude

Dé thu duoc phan doan SLP ky nuéc véi cic tap chét dau da giam, phan doan SLP
ky nude da ria nude duge tinh sach thém thong qua rua diu. Tham chiéu trén Fig.4.
Dau hat cai duoc b6 sung vio phan doan SLP ky nuée da rira nude o ty 18 1:2 (dau bo

sung:SLP), 2:1, 5:1, hoac 10:1.

Sau d6, phan doan SLP ky nudc da rira nudc va dau duoc tron trong 2 gid, hoic
khoang 1 dén 2.5 gio & nhiét @6 60°C. Sau khi tron, toan bod hon hop duoc dé nguyén
qua dém (hodc khoang 16 giv) dé phan ting 16p nude va SLP ky nuéce khoi 16p dau bo

sung, luc nay co chira dau va axit béo va/hodc cac tap chat dau.

Sau khi phan tﬁng cac 1op, 16p dau c6 thé duoc loai bo dé thu duoc san phém SLP

ky nudc voi do tinh khiét cao hon.

Nhu thé hién trong cic bang 2 va bang 3, phan 1én cic axit béo trong phén doan
SLP ky nudc da rira nude co thé duoc loai bo. Ngoai ra, nhu thé hién trong bang 2, bd
sung dau hat cai & ty 18 10:1 (du hat cai:SLP) loai bd 98% cac axit béo khoi phan doan
SLP ky nudc da rura nudc. biéu nay giam dang ké n6ng do axit béo, dé lai phan doan
SLP da rira ddu véi ndng do axit béo 1a 0,48% so v6i 23,54% ndng d6 axit béo cua ché

phdm SLP da rira nuéc.

Bang 2. Ham luong axit béo trong phan doan SLP ky nuéc da rua dau (23,53%

cac axit béo ban dau)
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Ty 1& dau hat cai v6i SLP Nong d6 axit béo sau khi tinh ché dau
1:2 9,5%
2:1 4,46%
5:1 2,51%
10:1 0,48%

Bang 3. Ham luong axit béo trong phan doan SLP ky nuGc da rua dau (19,62%

cac axit béo ban dau)

Ty 1€ dau hat cai voi SLP Nong do axit béo sau khi tinh ché dau
5:1 2,17%

Bang 4 thé hién ché phim dugc tinh sach vi dau hat ci o CMC thap hon so v6i

ché pham SLP da rira nudc.

Bang 4. CMC cua cac phan doan SLP ky nudc

Mau CMC
Phan doan SLP da ria nudc 113
Phéan doan SLP di rira dau 57

Vi du 4: So sanh cac dac tinh cua cac san phém SLP da tinh sach
Cac dac tinh dién hinh cua phan doan SLP ky nudc da rira nudc:
- CMC tir 50 dén 100;

- (Giam suc cang b‘é mat & CMC tir 35 dén 39;

- HLBtr2dén7;

- Khong tach pha;

- Khéng co cac té bao song;

- Ham lugng glucoza khong cao hon 0,1%;

- Khong hoa tan trong nudc;

- Cothé phén tan trong nudc, tao dung dich stra;

- Khong tao bot khi dugc tron vo1 nude.

Céc dac tinh dic trung cua phan doan SLP ky nudc da chuyén doi (bay gio ua

nudc):

- Mo;
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- Hoa tan hoan toan trong nuoc;

- Nhiéu bot;

- CMC tr 100 dén 150 ppm (phan triéu);

- Giam st cang bé mat & CMC tir 35 dén 39;

- HLB khoang 18 dén 20, hoac cao hon;

- Khong tach pha;

- Khong co cac té bao song;

- Ham lugng glucoza khong 1én hon 0,5%;

- Ham luong axit béo thay d6i (co thé thap dén 0,5%).

Vi du 5: Cac dic tinh tao bot ciia phan doan SLP ky nudc da chuyén i (bay gio

ua nudc)

Céc mac tao bot (ml) cta dung dich 1% SLP wa nudc, véi do pH 6,7, HLB khoang

20, va ham luong axit béo 13% dugc do theo thoi gian.

Bang 5. Do muc tao bot theo thoi gian

Thoit gian (phut) Do mic tao bot (ml)
0 45
5 44
10 42
15 33
20 33
25 29
30 28
35 25
40 19
45 18
50 17
55 17

Vi du 6: Cac phan tich hoa hoc cta phan doan SLP ky nuéc da chuyén doi (bay

gio ura nudc)
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Céac ché phém SLP wa nu6c duoc diéu ché theo cac phuong phap clia sang ché

dugc phan tich bang cach sir dung quang phé khdi lwong dé xac dinh loai va luong cla

cac phan tu SLP (loai) trong ché pham. Cac két qua duoc thé hién trong céc bang 6 dén

bang 8.

Bang 6. MAu SLP ua nudc 1, thanh phan

, % SLP mach | % khdi lugng chiét % % Nudc theo

% SLP lactonic P 2 <

thang xuat hexan glucoza khot lugng

30,51% 69,49% 13,50% 0,05% 16,73%
Bang 7. Cac két qua quang phd khéi luong, mau 1
Khéi | Dién tich ,
Céc loat SLP lugng tuong do1 Tom tat
phan ti %
oleic mach thang chwa | 622 9,94% Téng dién tich LSL | 30,51%
axetyl hoa tuong do1 %o
mono-lactonic oleic 646 11,70% Lactonic chua axetyl | 0%
axetyl hoa hoa
mono-oleic mach théng 664 20,74% Mono-lactonic axetyl | 11,70%
axetyl hoa hoa
di-lactonic linoleic 686 0,00% Di-lactonic axetyl 18.81%
axetyl hoa hoa
di-lactonic oleic axetyl | 688 17,91% Téng dién tich ASL 69,49%
hoa tuong doi %o
di-lactonic stearic 690 0,91% Mach théng chua 9,94%
axetyl hoa axetyl hoa
di-oleic mach théng 706 34,95% Mono- mach théng 20,74%
axetyl hoa axetyl hoa
di-linoleic mach thang | 704 3,86% Di-mach thang axetyl | 38,81%
axetyl hoa hoa
Béang 8. Cac két qua quang phé khéi lugng, mau 2
Khéi | " ,
Cac loai SLP lugng firong Tom tat
phan tu a6i %
oleic mach Tong dién Céc axit | 3,19
thang chua o tich 0 béo %
axetyl hoa 622 21,64% Lactonic 31,66% (Chiét | trong
twong doi % xuat luong
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mono-lactonic Lactonic Hexan)
oleic axetyl hoa 646 27,61% | chua axetyl 0%
hoa
mono-oleic mono-
mach théng 664 25,92% lactonic 27,61%
axetyl hoa axetyl hoa

di-lactonic . .
di-lactonic

linoleic axetyl 686 0,00% ) 4,05% \

hoa axetyl hoa Ham 0,16
: luon %

di-lactonic Téng dién ong 0

glucoza | trong

oleic axetyl hoa 638 4,05% t1$ch mach 68.34% | (HPLC) | luong

thang tuong

do1 %
di-lactonic Mach thang
stearic axetyl 690 0,00% | chuaaxetyl | 21,64%
hoa hoa
di:oleic mach 1n9no-mach .
thang axetyl 706 18,51% | thiang axetyl | 25,92% Ham 30,42
hoa hoa hIQ’l”lg A
nuac

di-linoleic di-mach (Ohaus trong
mach thé}ng 704 2,27% | thang ,axetyl 20,78% MB27) luong
axetyl hoa hoa

Can hiéu rang céac vi du va cac phuong an dugc moé ta ¢ day chi nham muc dich
minh hoa va cac thay doi hodc stra d61 khac nhau cua chiing b1 nguo1 ¢6 hi€u biét trung

binh trong cung linh vuc k¥ thuat nam trong nguyén 1y va pham vi cua sang ché.

TAt ca cac patent, cac don patent, cac don tam thoi, va cac cong bd dugce tham
chiéu dén hoic trich dan ¢ day duoc két hop bang cach tham chiéu toan bd bao gdm tat
ca cac hinh v& va cac bang, ma khong mau thuan véi nguyén 1y cta sang ché.

Chi dan tham chiéu:

Pon sang ché nay huéng quyén wu tién ddi véi cac don xin cép patent tam thoi ctia
Hoa Ky s6 63/027,676, duoc ndp vao ngay 20 thang 5 nim 2020, duoc két hop bang

cach tham chiéu toan bg.
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YEU CAU BAO HOQ

1. Phuong phap san xut ché pham gbc sophorolipit (SLP) ¢6 gié tri can bang wa nudc-
ua béo (hydrophile-lipophile balance: HLB) bang 9 hoic 16n hon, phuong phap nay bao

gom:

thu san pham 1én men nam men bao gom hon hop cta cac phén tr SLP ua nude va

ky nude dugce tao ra boi nudi cay vi sinh vat san xuat SLP;

chirc nang hoa toan b hodc mot phan cta cic phan tr SLP ky nudc bang cach
chuyén do1 chiung thanh cic phén tir va nude dé tao ra phan doan SLP bao gdm phan

161 cac pihan tr SLP wa nudce; va, tiy chon,

tron phan doan SLP v&1 chat mang dang long, v6i cac phan doan va/hoac phan ar
SLP khac, va/hoac voi cac thanh phﬁn bd sung cu thé cho muc dich st dung mong mudn
d6i voi ché pham.
2. Phuong phap theo diém 1, trong d6 san pham 1én men nam men duogc dé khong bi
x40 tron trong 12 dén 24 gio, trong do 16p vé co ban bao gdm céac phan tir SLP ky nudce

lang xudng day cua san pham,

trong d6 1ép lang xuong dugc thu hoach dé thu duogc phén doan SLP ky nudc dang
tho bao gom cac t& bao nam men, glucoza, cac axit beo, va/hoac canh 1én men con sot

lai ngoai cac phan tir SLP ky nudc, va

phan doan SLP ky nudc dang thé dugc xtr ly dé loai bo céc t& bao nam men,
glucoza, céc axit béo, va/hodc canh 1én men con sot lai, nho d6 san xudt phan doan SLP

ky nudc da tinh ché.

3. Phuong phép theo diém 2, trong d6 vi sinh vat san xuat SLP 1a Starmerella

bombicola.

4. Phuong phap theo diém 2, trong d6 phan doan SLP ky nudc dang thd duge xu ly

thong qua rura nude va/hoac rua dau.

5. Phuong phép theo diém 2, trong do viéc chuyén d6i cac phan tir SLP ky nudc cua
phan doan SLP ky nudc da tinh ché bao gdm thay doi céu tric phan tir clia cac phan tu
SLP, va trong d6 viéc thay dbi cAu tric 1am bién d6i dic tinh chirc ndng duge chon tir
HLB, kha nang hoa tan, tao bot, tay rira, nhil twong hoa, khir nhii twong, va khd ndng

thadm wot.
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6. Phuong phap theo diém 5, trong d6 dic tinh chtrc nang 1a HLB.
7. Phuong phép theo diém 6, trong d6 HLB dugc tang dén khoang 9 hodc 16m hon.

8. Phuong phap theo diém 5, trong d6 ddc tinh chic nang 1a kha nang hoa tan trong

nudce, va trong do kha nang hoa tan trong nuée duogc tang 1€n.

9. Phuong phéap theo diém 5, trong d6 phan doan SLP ky nu¢e dugc chuyén do6i thanh

phan doan SLP ua nudc bang cach tron phan doan SLP ky nudc voi bazo.

10. Phuong phép theo diém 9, trong d6 bazo duoc lua chon tr natri hydroxit, kali

hydroxit va amoni hydroxit.

11. Phuong phap theo diém 9, trong d6 bazo tao diéu kién thuan loi cho su pha v lién
két lacton thong qua chét kiém ctia cac phan tir lactonic sophorolipit (LSL) va/hogc khur

axetyl hoa thong qua chét kiém cua cac phan tir LSL va/hodc sophorolipit axit (ASL).

12. Phuong phap theo diém 5, trong d6 khé nang hoa tan trong nudc cua phan doan SLP
ky nuédc duge ting lén béng cach tron phan doan vdi amin hitu co duoc lya chon tu

etanolamin, trietanolamin, propylamin, va isopropylamin.

13. Phuong phép theo diém 12, trong d6 amin hitu co khu proton nhém carboxyl cua
chudi axit béo cta phan tir ASL trong phan doan SLP ky nudc, va trong d6 khu proton

tao ra mudi amoni carboxylat.

14. Phuong phap theo diém 2, trong d6 phan doan SLP ky nudc da chiic ning héa dugc
tron voi cac phan to SLP ua nudc cua san pham 1én men nidm men goc, va trong dé ty
1¢ ctia cac phan tir SLP wa nude véi cac phan tr SLP ky nudce 1a gitra 60:40 dén 75:25.
15. Ché pham chat 16ng dich vu dau khi bao gébm mdt hozc nhiéu cac phan tir SLP da
chirc nang hoa, chét long, va mot hoac nhiéu thanh phén tuy chon cu thé cho muc dich
st dung mong mudn.

16. Ché pham theo diém 15, trong d6 phan tir SLP da chirc nang hoa duoc chirc nang
hoa dé ting kha ning hoa tan cua no.

17. Ché phdm theo diém 16, trong d6 phan tir SLP da chirc ndng hoa 1a ASL chua axetyl
hoa thu duoc théng qua thuy phan kiém ctia cac nhom axetyl cua di-ASL axetyl hoa

va/hodac mono-ASL axetyl hoa.

18. Ché pham theo diém 16, trong d6 phan tir SLP da chuc nidng hoéa la phan tr mono-
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ASL axetyl héa thu dugce thong qua thuy phan kiém cua cac nhom axetyl cua phan tu

di-ASL axetyl hoa.

19. Ché pham theo diém 16, trong d6 phan tir SLP da chirc nang hda 1a ASL chua axetyl
héa, phan tr mono- ASL axetyl hoa, hoac di-ASL axetyl hoa, thu duoc thong qua thuy
phén kiém lién két lacton cua phan tir LSL chua axetyl hoa, mono-LSL axetyl hoa, hodc

di-LSL axetyl hoa.

20. Ché pham theo diém 16, trong d6 phéan tr SLP da chirc nang hoa la phan tir LSL
chua axetyl héa thu dugce thong qua thiy phéan kiém ctia cac nhoém axetyl cia phan tur

di-LSL axetyl hoa va/hodc mono-LSL axetyl hoa.

21. Ché pham theo diém 16, trong d6 phan tir SLP di chirc nang hoa 1a phan tir mono-
LSL axetyl héa thu dugc thong qua thuy phan kiém ctia cac nhoém axetyl cua phan tu di-

LSL axetyl hoa.

22. Ché pham theo diém 16, trong d6 phan tir SLP da chirc nang hoa la phan tir ASL
chua axetyl hoa, mono-ASL axetyl hoa, hodc di-ASL axetyl hoa ma da khur proton thong

qua phan tng véi amin hiru co.
23. Ché pham theo diém 22, trong d6 ché pham nay con bao g6m phan tir LSL.

24. Ché pham theo diém 15, trong d6 phan tir SLP da chirc nang hoa dugc chue néng

hoa dé ting gia tri HLB cua no.

25. Ché pham theo didm 15, trong d6 chét 1ong 1a nuéc ngot, nude mudi, nude bién,

nude san xuat, metanol hogc etylen glycol.

26. Ché phém theo diém 15, trong d6 mot hodc nhiéu thanh phén bd sung duoc lua chon
tu polyme, chat tao nhét, chét khir keo tu, chét bdi tron, phu gia chéng mat dung dich,
chét giam ma sat, dung moi, chit diéu chinh do pH, chit diét khuén, chét téy ria sulfua,

v1 sinh vat, chét tao chelat, va chét hoat dong bé mit.

27. Ché pham theo diém 15, trong d6 ché pham nay duoc tao cong thirc lam dung dich
khoan géc nude, chat khir nhit tuong nudc trong dau, chét xur 1y loai bo bun, chat lam
giam do nhot dau thé, chét uc ché 3an mon, chét diéu chinh thAm udt bé chira, chat long
bom ép nude, chit 16ng bom ép polyme, chit 16ng cit phé, chat 1ong kich thich chat nén,
chat long xtr Iy gbc hydrocarbon, chét loai bo parafin va/hodc asphalten va/hodc chat tay

rira, chat 1ong lam viéc, chét 16ng chong n mon, chét Jong hoan thién giéng, chat long
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chuyén huéng va/hodc chét 16ng chuyén dau.
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