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Linh vuce k§ thuit dwoc dé cap

Sang ché dé cap dén ché pham chira mdt hozc nhiéu glycolipit khang vi sinh vAt
va mot hodc nhiéu chit én dinh phéi ché ma tdt hon 13 bao gém mot hodc nhiéu
polysorbat va/hodc mot hodc nhidu xyclodextrin, t5t hon 13 alpha-xyclodextrin. Séng
ché cling dé cap dén phuong phép bao ché ché phdm va str dung ching trong thuc pham

chtra nuéc, do uong, m§ pham, san pham y té va cham soc sttc khoe tai nha.
Tinh trang ky thuit ctia sang che

Vi khudn va ndm khién cho céc san phim thuc pham va do ubng, my pham va
san phém cham soc stc khoe tai nha cling nhu céc san phim khéc tré nén td1, do d6 1am
giam thoi han st dung hodc thoi gian str dung clia cic san phim hodc hang héa nay. Vi
vay, céc san pham thuc phim va m§ phdm doi héi bao vé tot khoi sw nhiém vi sinh vat;
va dbi v6i céc san phdm gia dung vay t& nhit dinh, mong mudn cé hiéu qua khang vi
sinh vat. D3 c¢6 nhiéu nd luc dugc thuc hién nhim lam giam anh hudng co hai cla su
nhiém tap vi khuén trong thuc phim va dd ubng, m¥ pham, cac san phim y té va chim
soc suc khoe tai nha.

Céc chit bao quan thuc phidm nhu mudi, dudng va ddm da duge st dung qua
nhiéu thé hé va mac di tuong dbi an toan dé str dung, tic dung bao quan clia chung 1a
han ché vé ca khoang thoi gian tc dung va loai thuc phim va b ubng ma chiing c6 thé
duoc sir dung cho. Ngoai ra, & nhiing luong 16n, cac chit bao quan nhu mubi va ddm

c6 thé anh hudng dén vi va tac dong dén sy lanh manh ctia sdn pham.

Céc chit bao quan thuong duoc st dung cho m§ phdm va cling dugc st dung
mdt phan trong thuc phim bao gbm céc chit khang vi sinh vét nhu cac hop chit amoni
bac bdn, ruou, phenol d4 dugc clo héa, paraben va mubi paraben, imidazolidinyl ure,
phenoxyetanol, p-hydroxybenzoat, cac axit carboxylic nhé nhu axit bénzoic, axit sorbic,
axit salixylic, axit lactic, axit formic, axit propionic hodc mubi trong tmg. Cac chét giai

phong formaldehyt va isothiazolinon cling c6 thé duogc st dung.

Tuy nhién, cdc nguyén liéu nay thuong khong duoc dung nap hodc, chéng han
trong truong hop cta formaldehyt, tham chi c6 thé doc va tham chi gdy ung thu, hodc

ching c6 thé gay di tng hoic khong dung nap thuc pham. Ngoai ra, mot sd vi sinh vit,
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dac biét 12 trong sb cic ndm men gy hu hong, c6 tinh khdng hodc tinh dung nap dugc

thira nhan d6i vi mot hodc nhiéu chét bao quan thudng duge st dung.

Mot chét bao quan khéc duge st dung trong thuc phim va dic biét la d6 ubng 14
axit sulfuric, trong khi trong céc san phém thit, chéng han xuc xich, thit dugc bao quan
va thit, cac chit 6n dinh ma lam giam d6 hoat dong clia nuéc nhu kali va/hodc natri
nitrit va nitrat thudng duoc bd sung. Khéi cling thudng dugce sir dung d& bao quan cac
san pham thit, v6i tac dung phu khong mong mudn 13 sy hinh thanh ctia cac hydrocacbon

thom da vong ma c6 déc tinh gdy ung thu.

Tém lai, nhiu chét bao quan va phuong phép bdo quan cé cic tc dung phu
khéng mong mudn, nhu tinh ddc, tinh gy di tng, tinh gdy ung thu, d6i khi hinh thanh
tinh khang, va/hodc thuong khong duoc chip nhan boi nguoi tiéu dung trong mot thoi
gian khi ma viéc bdo quan ty nhién dugc vu tién hon bao quan voi cac san phim tong

hop hoic céc san pham khac cé anh huong tiéu cuc dén stic khoe.

Vi vdy, ¢6 nhu cdu 16n d6i véi cac ché phim bao quan hiéu qua, tuong dbi ré
tién, khong doc, cd nguén géc tu nhién ma tranh dugc nhitng bét loi d3 néu va ¢ kha
nang giam sw nhiém khudn va sy hu hong kém theo trong mot pham vi rong thue phim,
dd udng, m§ phdm, cc hang hoa tiéu dung dé hu hdng khéc cling nhu céc san phim y

té, ma khong 1am thay doi dang ké vi, mau sac, mui, hodc chirc nang ctia san pham.

Cac glycolipit co ngudn gég tir qua trinh nudi cdy céc loai nidm thudc ho
Dacrymycetaceae biéu thi hiéu luc khang vi sinh vat thich hop dé dong vai tro lam chit
bado quan va chét khang vi sinh vat. WO 2012/167920 A1 md ta glycolipit duoc phat
hién va duoc phén 14p tir cac chung Dacryopinax spathularia va cac ching nim khac
thudc ho Dacrymycetaceae. Cac glycolipit nay thé hién hoat tinh trc ché manh mé& chéng
lai cac vi sinh vt ma chiu trach nhiém cho sy hu hong hodc su giam gia tri cua cac san
pham c6 thé tiéu thu qua dudng miéng (nhu thuc phim va db uéng) hoic m§ phim.

Céc glycolipit ndy 1a hoa tan tdt trong nue & ndng d6 tham chi cao hon 10% tao
ra dung dich trong sudt. Cac dung dich nay 13 dn dinh va c6 thé duoc bao quan trong
nhiu thang & nhiét do trong phong ma khong kém theo su thay d6i vé bé ngoai, cac dic

tinh hda 1y hodc hoat tinh khang vi sinh vat ctia chung.

Tuy nhién, cu thé 13 & cc nong dd cao hon trong cic san pham trén co s& nudc,
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nhu dd uéng, dung dich trong subt ban dau cta glycolipit tré nén duc nhe hodc vAn nhe
trong vong 1-2 tudn. Trong mdt s dd ubng duc di dugc nhii héa, nhil trong thé hién
cac dau hidu x4o trdn trong vong 1-2 tudn va cdc chit két tha cling nhu céc pha 1éng

riéng 1& c6 thé duoc quan sat thAy mot phan.

Vi vAy, ché phdm chita glycolipit trong nuéce thuong khong dn dinh theo thoi
gian & tAt ca cac ndng d6 va kha ning tuong thich cta glycolipit khang vi sinh vat véi
nhii twong thuong khong dat duoc. Két qua 13, c6 nhu cdu dbi v6i hé phdi ché cai tién
cho phép st dung rdng réi glycolipit khdng vi sinh vt trong cac san phim trén co s&

nuée ma khong ¢6 cac vin dé vé tinh twong thich nhu da néu & trén.
Ban chét k§ thuit ciia sang ché

M6t muc ti€u ctia sang ché 1a @& xuét hé phéi ché thé hién cac dic tinh khing vi
sinh vt ma ching c6 thé dugc sir dung d8 bao quén cac san phim trén co s& nudc cb
thé tiéu thy qua dudong miéng, ching han dd uéng, va c6 nhiing loi thé so vdi cac san
phdm da biét.

Muc dich nay dat dugc nho d6i twong yéu ciu bao hd trong sang ché nay.

Theo mot khia canh thir nhét, sang ché @& cap dén ché phém chura:

thanh phan glycolipid chira it nhét mot glycolipit khang vi sinh vat c¢6 cdng thirc
chung (I)

OH 0
IS (e
HSC/PC#?)/PC\]FS’Pﬁ\L\a’P ﬁ;h? OH
O\R (i)H i OH
€]

trong do:

m b%mg 3 dén 5; t6t hon 13 3 hoic 5;
n b%lng 2 dén 5; tbt hon 13 3;

bang 0 hozc 1; va

p bang 3 dén 17, t6t hon 14 p bing 5 dén 15; t5t hon nita 1a 11 hodc 13;
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vé6i diu kién 1a tdng m + n + o + p khdng nhé hon 14; va

R 1a gbc hydrat cacbon duge lién két voi oxy lién két nhd mot trong sb cac

nguyén tir cacbon ctia no;

hoic este cia nd, & dang mach hd va/hodc & dang lacton; va/hodc mudi sinh ly

dung ctia nd; va

thanh phan phéi ché chira it nhit mét chét 8n dinh phdi ché, t5t hon 1a mét hodc

nhiéu polysorbat vi/hoic mdt hodc nhidu xyclodextrin, tdt hon 13 alpha-xyclodextrin;

trong d6 ty 16 khéi luong twong déi cia thanh phan phéi ché dd néu véi thanh
phan glycolipit d& néu ndm trong khoang tlr 100:1 dén 1:2, tinh trén téng khdi luong
ctia toan b glycolipit khang vi sinh vat ¢ cdng thirc chung (I) trong ché phim va tinh
trén tong khdi lwong ctia tAt ca cac chat dn dinh phdi ché trong ché pham.
M3 ta chi tiét sang ché

Séang ché dé cap dén twong tac gifta glycolipit khang vi sinh vét véi cac thanh
phén phéi ché ma t6t hon 14 bao gém mot hoac nhiéu polysorbat va/hodc mot hodc nhiéu
xyclodextrin t6t hon 13 alpha-xyclodextrin, 1am chat 6n dinh phéi ché. Do su tuong téc
ndy, cac chit phdi ché (chang han dung dich hodc nhil twong) ctia glycolipit khang vi
sinh vt trong cac mg dung trén co s& nudc 4n dinh mét cach dang ngac nhién va kha
nang tuong thich dé st dung rong réi trong céc tmg dung nhu thuc phim, db ubng, m§
phim, cac san phdm y t€ va chim séc stc khoe tai nha, chira nhiéu thanh phan khac,

duoc cai thién, trong khi van c6 hoat tinh trc ché vi sinh vét.

D4 hidu 18 hon vé cac nhan xét nhu vay va tuong tac tidm ning v6i cac chit 6n
dinh phdi ché, hdn hop glycolipit khang vi sinh vét dugc bd sung vao nudc cling nhu
céc d6 udng trong subt va duc duogc lua chon trong d6 mot vai chét dn dinh phéi ché da
duoc hoa tan trude & cac ndng do khac nhau. Céc d6 udng dugc lua chon ndy trude day
d3 thé hién 1a thiéu sy twong thich, nghia 12 c6 dd duc tang hodc sy xdo tron thé nhii
tuong cta ching trong vong 1-2 tudn sau khi xtr ly bang hdn hop glycolipit khang vi
sinh vat. Tuy nhién, hau hét cac chit bn dinh phéi ché duogc st dung khdng c6 bét ctr
mot anh hudng nao dén phan Ung ctia cic dd uéng trong subt hodc duc duoc lua chon
hodc nudce két hop véi hdn hop glycolipit khang vi sinh vét, nghia la sy gia ting do duc

hoic su x4o tron cia nhil twrong, tuong Umg, quan sat dugc theo thoi gian 1a khong doi.
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Bt ngo da phat hién ra réng xyclodextrin, ddc biét la alpha-xyclodextrin, va
polysorbat cai thién dang ké tinh twong thich ctia glycolipit khang vi sinh vt véi cac
san pham trén co s& nude. Viée bd sung xyclodextrin va/hodc polysorbat cho phép ting
dung glycolipit khang vi sinh vét thdm chi trong céc san phim trén co s& nudc ma & d6
tinh twong thich dugc chi ra 1a bi han ché, ching han do su két tia, xudt hién tinh trang
vAn duc, hodc gia ting d6 duc trong vong 2 tudn sau khi bd sung glycolipit khang vi

sinh vat c¢6 cong thirc I vao cac dd udng trong sudt hodc duc dugc lya chon.

Xyclodextrin va/hodc polysorbat két hop véi glycolipit khang vi sinh v4t ngan
ngita su ting d6 duc hodc su hinh thanh van duc & cac d6 uéng trong sudt va cling ngan
ngita su x40 trdn ctia hé nhii twong ctia cac dd udng duc, nhd @6 dam bao tinh twong
thich kéo dai d6i v&i thoi han st dung clia cdc san phim trén co s& nuée. Tham chi ngac
nhién hon 13, t6 hop gdm glycolipit khang vi sinh vét va hdn hop cua nd cing véi
xyclodextrin va/hodc polysorbat nhu vay gln nhu van gift duoc hiéu lyc khang vi sinh
vat cua glycolipit khang vi sinh vat & céc né)ng do st dung thich hgp. Vi vay,
xyclodextrin va/hodc polysorbat c6 thé dugc st dung lam chét on dinh phéi ché cho
phép ting dung rdng ri hon cac glycolipit khdng vi sinh vét va cac hdn hop ctia né trong
céc san phdm trén co sé nude ddng thoi duy tri hiéu lyc khang vi sinh vat mong mudn
ctia no.

T hop gdm glycolipit khéng vi sinh vét va hdn hop clia n6 cung vai chét 6n dinh
phéi ché d néu, nghia 1a xyclodextrin va polysorbat, 1a duge wu tién trong cac san phim
trén co s& nudc, 14 cac dung dich trong sudt 6n dinh hodc nhi twong n dinh, twrong ting,
ma chit khang vi sinh vat dugc cAn dén dé dam bao tinh ning cta san phim. Céc t6 hop
khang vi sinh vat nhu vy duoc uu tién nhit d& bao quan céc d6 ubng trong sudt hodc

dugc nhii héa chdng lai sy hu hong bai vi khudn,

Glycolipit khang vi sinh vat ¢6 cong thitc chung (I) (trong ban mo6 ta nay con
duge viét tit 1a "glycolipit khéng vi sinh vét") c6 thé dugc dé cap nhu 12 bao gdm hai
dudi don vi: (a) axit carboxylic mach thing duoc xac dinh béi cong thirc chung (I) va

bdi céce s6 chi dan m, n, o va p, cling nhu 1a (b) gbc hydrat cacbon R.

Tét hon 13, dudi don vi axit carboxylic mach thing bao gbm it nhét 20 nguyén

tir cacbon, t6t hon 1a 22 dén 28 nguyén tir cacbon, t6t hon nita 13 24 dén 26 nguyén tu
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cacbon, cu thé 12 26 nguyén tir cacbon.

Tt hon 13, gbc hydrat cacbon R 14 trisacarit ma t5t hon 13 bao gém mét hozc

nhiéu gdc xylopyranoza va/hodc mdt hodc nhiéu goc glucopyranoza.

Tét hon 14, gbc hydrat cacbon R 1a gdc ¢6 cong thirc phu:

trong d6 cac vong A, B va C 1a céc gbc monosacarit, mdi gbe doc 1ap véi nhau
c¢6 6 hodc 6 thanh phan vong, trong d6 mot hodc nhiéu trong s céc nhém hydroxyl cé
thé duoc axyl héa. T6t hon 13, cac vong A va B 1a gbc xylopyranoza va vong C 1a gbe

glucopyranoza.

Theo c4c phuong an dugc ddc biét wu tién, géc hydrat cacbon R ¢c6 cAu tao nhu

sau:

th

|

R} 0

o~ J/ 1|{3

(J\ OH o

0

- O\‘ . I

111' OH ™ e OH
o\[ /L\ j/o

~
O
~
RS

trong d6 R3, R, R%, R® va R7 doc 14p v6i nhau c6 nghia 14 -H hodc -C(=0)C1-Cs-
alkyl; trong d6 8t hon 14 it nhit mot trong s6 R%, R, R5, R® va R ¢6 nghia 1a -C(=0)Ci-
Ce-alkyl, tét hon nita 14 -C(=0)C3-Ce-alkyl, tét nhét 1a -C(=O)isobutyl; va/hodc trong
d6 t&t hon 1a R® va R7 ¢6 nghia 1a -H.

Glycolipit khang vi sinh vat c6 cong thitc chung (I) c6 thé c6 mit & dang este,
nghia 13 c6 thé mang nhém chirc este -C(=0)-O-. Glycolipit khang vi sinh vat c6 cong
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thirc chung (I) cfing c6 thé mang nhidu hon mdt nhém chirc este duy nhat, ching han 2

hodc 3 nhém chire este.

Este ¢6 thé 14 lacton duoc tao ra ndi phan tir gifta nhém axit carboxylic dAu tan
cung cua dudi don vi axit carboxylic mach thang véi nhém bat ky trong 36 céc cac nhém
hydroxyl cia dudi don vi axit carboxylic mach thang hozc ctia dudi don vi gbc hydrat

cacbon R.

Theo cach khac hodc ngoai ra, bt ky trong s6 cac nhém hydroxyl ctia dudi don
vi axit carboxylic mach thing hozc ctia du6i duon vi gbe hydrat cacbon R ¢6 thé duoc
axyl héa ndi phén tir, nghia 1& dugc este hoa, véi axit carboxylic, t5t hon 1a véi axit
carboxylic béo, t&t hon nita 13 véi axit Cs-Cro-alkanoic, dic biét 1a véi axit isovaleric.
Theo cac phuong an duge uu tién, 1 hodc 2 hodc 3 nhém hydroxyl ctia dudi don vi axit
carboxylic mach théng va/hodc cua dudi don vi géc hydrat cacbon R dugc axyl hoa,
nghia 1a dugc este hda, véi axit carboxylic, tot hon 14 véi axit carboxylic béo, trong d6
céc axit carboxylic ¢6 thé 13 gibng nhau hodc khac nhau, t6t hon 1 doc 1ap vé6i nhau
duoc chon tir cac axit C1-Cio-alkanoic, trong d6 t6t hon 12 it nhat mot trong s6 cac axit
carboxylic ndy la axit C3-Cio-alkanoic, dac biét 1a axit isovaleric.

T6t hon 13, gbc hydrat cacbon R chira it nhét mot nhém hydroxyl dugce este hoa
véi mot axit véi 3 nguyén tir cacbon hodc nhiéu hon, dic biét 1a trong d6 axit nay 1a axit
C3-Cio-alkanoic, dic biét la axit isovaleric.

Theo cac phuong an dugce dac biét wu tién, it nhét mdt glycolipit khang vi sinh

vat ¢6 cdng thire chung (II):

1
R? 0
o~ 1|15
OH 0
0
o)
1|17 OH 0) OH
0 o
0 0 OH OH
o\Rz
S t
R! 0
D
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trong do:

S béng 1 hodc 2;

tbéng 6 hodc 7,

R! ¢6 nghia 14 -H hozc -OH;

R? ¢6 nghia 12 -H hodc -Ci-Ce-alkyl; tt hon 1a -H; va

R3, R* RS, R va R7 ddc 1ap véi nhau c6 nghia 1a -H hodc -C(=0)C1-Ce-alkyl.

Theo mot phuong 4n dugc wu tién, it nhit mot trong s6 R3, R%, R3, R® va R7¢6
nghia 14 -C(=0)Ci-Ce-alkyl, t6t hon nita 1a -C(=0)Cs-Ce-alkyl, tét nhdt la -
C(=0)isobutyl.

Theo c4c phuong an duge wu tién, R%, R® va R7 ¢6 nghia 1a -H.

Tét hon 13, it nhat mot glycolipit khang vi sinh vat dugc chon tir cac hop cht tir

(II-A) dén (II-D):
0 OW
oJ\ 0
(0] OH
OHO O OH
Hoﬁo OH

0" o OH OH
\/\/K/\/H/\/\/\/\/\/\/\/HrOH
OH 0
(II-A)

IO

OH 0
(II-B)
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OW
0
OH, _0
5

O

OH O O
HO. (0] OH
\/O\L\ﬁ(\/\/\/\/\/\/\)oin/
0
H
OH 0]
(I-C)

0 OW
P S 0
OH. OH
OHO O OH
Hoﬁo OH

o 0 OH OH

V\A/KNKN\/\/\/\/\)\WOH

O
(II-D)

va mudi sinh ly dung ctia no.

Glycolipit khang vi sinh vat, mudi sinh 1y dung clia né, va/hodc este cua nod, tdt
hon 13 dugc dé Xuét & dang chét chiét tur ngué‘in tu nhién hoac thu dugc tu chét chiét
nay. T8t hon 14, nguén ctia chét chiét 1a nAm thudc ho Dacrymycetaceae, 10ai thude
gidng Dacryopinax, Ditiola, Guepiniopsis va/hodc Femsjonia, tdt hon nita 13
Dacryopinax spathularia, Dacrymyces sp., Dacrymyces stillatus, Dacrymyces
chrysocomus, Guepiniopsis buccina va/hodc Femsjonia luteo-alba (= Ditiola
pezizaeformis). Dugc dic biét wu tién 1a Dacryopinax spathularia chung MUCL 53181,
Dacryopinax spathularia ching MUCL 53182, Ditiola radicata chang MUCL 53180,
Ditiola nuda ching MUCL 53179, Dacrymyces chrysocomus chung CBS280.84 va
Femsjonia luteo-alba (= Ditiola pezizaeformis) chung MUCL 53500.

Dacryopinax spathularia ching MUCL 53181 dugc nhén thdy 14 nim trong sO
céc chiing tdt nhat tir trudc cho dén nay dé san xuit glycolipit khéng vi sinh vat va hén

hop gdm hai hozc nhiéu hon hai glycolipit khang vi sinh vat, cu thé 14 glycolipit khang

-10-
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vi sinh vAt thé hién hoat tinh khang vi sinh vt manh nhét chéng lai nAm men va ndm

moc.

Trong tAt c4 céc truong hop diéu d6 c6 nghia 13 chi mdt glycolipit khang vi sinh
vét (& dang gAn nhu tinh khiét hoic & dang chét chiét tryc tiép hodc chat chiét dugc 1am
gidu hon nita) hodc hdn hop gdm hai hozc nhiéu hon hai glycolipit khéang vi sinh vat
(ma hdn hop 1a dugc vu tién) c6 thé c6 mit, chéng han trong chét chiét hoic duoc phém,
duoc thuc phém, my phém, thuc phérn hodc db uéng theo séang ché, hoic c6 nghia 12 né

hodc chung c¢6 thé duge st dung theo séng ché.

Céc hdn hop glycolipit khang vi sinh vat dién hinh theo sang ché dugc gom lai
trong bang du6i ddy 1a cac phuong an duge wu tién M! dén M3, trong do6 céc glycolipit
khang vi sinh vat riéng biét dugc ddc trung boi phan tir lwgng trén danh nghia cta ching
(tAt ca céc gié tri tinh béng phin trim khdi luong so véi thng lugng glycolipit khang vi

sinh VAt ¢6 cong thirc chung (I) dugc chira trong hdn hop):

Phén tir lwong trén danh nghia M! M2 M3
[Da]

~886 0-20%Kkhéi | 0-10%khéi | 0 -3 % khdi
luong luong luong

~928 0-20%khdi | 0-15%khdi | 0- 10 % khdi
lugng lugng lugng

~954 0-20 % khdi | 0-30%khdi | 0-20 % khdi
lugng luong luong

~970 (chang han, hodc 2x axetyl 30-50 % 20 - 60 % 30 - 60 %

hodc 1x isovaleryl) khéi luong khéi luong khéi luong

~1012 (chang han 2x axetyl and 20 -50 % 10 - 60 % 20 - 60 %

1x isovaleryl) khdi luong khéi luong khéi luong

~1054 5-10%khdi | 0-30 % khdi | 0-20 % khdi
lugng luong lugng

Su chénh 1éch vé phan tir lwong trén danh nghia chu yéu 14 do cac phin tir thé
axyl khéc nhau. Cac glycolipit ddc hiéu duge st dung trong céac vi du thudc phuong an
M3.

Trong hdn hop glycolipit dugc vu tién nhét, glycolipit c6 phén tir lugng trén danh
nghia 1a ~1012 Da dugc ddc trung boi gbc este isovalerat (nghia 1a 3-metylbutanoat)

trén vong glucopyranosit tdn cung. Co6 thé c6 cac vi tri khic ctia 3-metylbutanoat va

axetat & don vi glucopyranosit va véi mirc ¢ wu tién nhu nhau:
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Trong hdn hop glycolipit dugc wu tién nhét, glycolipit c6 phan tir luong trén danh
nghia béng ~970 Da duoc dic trung boi hai géc axetat hodc mot géc isovalerat dugc
gin & dang céac este vao gbc trisacarit gdbm hai gbc xylopyranosit va mdt gbe
glucopyranosit. Géc este (nghia 1a 3-metylbutanoat) trén vong glucopyranosit tin cung.
Khi ¢6 mat hai géc axetat, ¢6 thé ¢ cac vi tri khac nhau cta géc axetyl trong don vi

trisacarit va v4i mire do uu ti€n nhu nhau:

O:(
éo

> Qi
@)
T

Tuong tu, ¢6 thé c6 cac vi tri khéc cua 3-metylbutanoat & don vi glucopyranosit

va véi muic do uvu tién nhu nhau:
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Ty 1é khéi luong tuong ddi ctia thanh phin phdi ché da néu, tt hon 13 alpha-
xyclodextrin, v6i thanh phan glycolipit d néu nim trong khoang tir 100:1 dén 1:2, t6t
hon 13 10:1 dén 1:1, t6t hon nita 12 7,5:1 dn 1,5:1, ciing t6t hon nita 14 6:1 dén 2:1, cling
t6t hon nita 12 5:1 dén 2,5:1, tinh trén tong khéi lugng cla tat ca céc glycolipit khang vi
sinh V4t ¢6 cdng thitc chung (I) trong ché phim va tinh trén tdng khdi luong clia tat ca

c4c chat 6n dinh phdi ché trong ché pham.

Thanh phin phdi ché cta ché phdm theo sang ché chira hoic bao gdm chéit 6n
dinh phdi ché, tét hon 1a alpha-xyclodextrin. Chit én dinh phéi ché (=chat ting cuong
phdi ché) cai thién tinh twong thich cta thanh phan glycolipit trong cac san phim tigu
dung trén co s& nude. Vi vdy, duge sir dung trong ban mé ta nay, thuat ngtt "chit 6n
dinh phéi ché" t6t hon 14 dung dé chi "chat ting cuong tinh twong thich trong cac ché
phim trén co sé nude”. Tét hon 14, "chét én dinh phbi ché" 14 "chét ting cuong tinh tan"
hodc "chit ting cuong kha ning phan tan". Tét hon 13, "chét n dinh phdi ché" 1am on
dinh thanh phan glycolipit dé van gitt nguyén trong dung dich va thé phan tan, tuong
{mg, nghia 12 ngan ngira sy két tha ctia thanh phan glycolipit hosic ngan ngira ché pham

tr& nén duc hoac mo, chéng han trong khi tang tri.

Theo mot phuong an duge wu tién clia sang ché, thanh phin phdi ché chira hozic

bao gdm chét on dinh phdi ché duoc chon tir xyclodextrin, t5t hon 14 alpha-xyclodextrin.

Xyclodextrin hodc dextrin mach vong thudc ho cac hop chét d3 biét dugc tao ra

tr cac phan tir duong duoc lién két véi nhau trong mot vong. Xyclodextrin co thé thu
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dugc bang cach phan giai tinh bot nhd enzym va thuong bao gbm 5 hoic nhiéu hon 5
don vi a-D-glucopyranosit dugc lién két 1 dén 4 glycosidic, nhu trong amyloza. Vi vy,
doi khi chiing con dugc d& cap dén nhu 14 xycloamyloza. Xyclodextrin dién hinh nhét
chita mdt s6 monome glucoza ndm trong khoang tix 6 dén 8 don vi trong mot vong, tao
thanh hinh nén, nghia 14 o (alpha)-xyclodextrin (phén tir vong dudng 6 canh), B (beta)-
xyclodextrin (phan t& vong dudng 7 canh) va y (gama)-xyclodextrin (phén tir vong
duong 8 canh).

Alpha-xyclodextrin dd duoc chp phép dé ding lam chit xo hoa tan ding cho ché
do #n kiéng va cling duoc sir dung lam chét ting cuong tinh tan. Alpha-, beta-, va gama-
xyclodextrin déu thudng duge thira nhan 14 an toan (GRAS) boi FDA. Xyclodextrin
thuong duogc biét dén dé gia ting cudng tinh tan va tinh sinh kha dung ctia cac hop chét
ky nudc, nghia la cac hop chét hoa tan trong nuéc kém, chéng han cholesterol hogc cac
hop chit thom phén t& lugng nhd. Tuy nhién, sy ting cudng tinh twong thich cua cac
glycolipit khang vi sinh vét hoa tan rat tot trong nude va khong ky nudce trong cac san

pham trén co s& nudce theo sang ché van chua duge cong chung biét dén.

Tt hon 13, xyclodextrin theo séng ché duoc chon tir alpha-xyclodextrin (CAS
RN 10016-20-3), beta-xyclodextrin (CAS RN 7585-39-9), hydroxypropyl-beta-
xyclodextrin (128446-35-5) va metyl-beta-xyclodextrin (CAS RN 128446-3 6-6); trong
khi alpha-xyclodextrin, beta-xyclodextrin va metyl-beta-xyclodextrin dugc déc biét uu

tién. Tt nhat 14 lua chon alpha-xyclodextrin.

Pa nhan théy réng c4c dextrin mach vong dugc phan nhanh & mirc do cao va
gama xyclodextrin (CAS RN 17465-86-0) tao ra it tdc dung c6 loi 13 rét va do do it
duoc uu tién.

Tt hon 14, ty 18 khdi lugng tuong d6i ctia xyclodextrin nay, t6t hon 1a alpha-
xyclodextrin, véi thanh phén glycolipit dd néu nim trong khoang tir 20:1 dén 1:1; t6t
hon nita 13 ndm trong khoang tir 10:1 dén 2,5:1; ciing t6t hon nita 14 tr 7,5:1 dén 2,5:1
hoac tir 10:1 dén 5:1; cling t5t hon nita 1a tir 7,5:1 dén 5:1, hodc tir 5:1 dén 2,5:1.

Theo mdt phuong an duge vu tién khac cuia sang ché, thanh phén phdi ché chira

hoac bao gém chét én dinh phéi ché duoc chon tir polysorbat.

Polysorbat 1a nhém cac chét long chira dau duoc tong hop tir sorbitan dugc PEG-
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yl héa (dan xuét ctia sorbitol) duge este hoa véi axit béo. Cac polysorbat dién hinh bao
gdm polysorbat 20 (polyoxyetylen (20) sorbitan monolaurat), polysorbat 40
(polyoxyetylen (20) sorbitan monopalmitat), polysorbat 60 (polyoxyetylen (20)
sorbitan monostearat) va polysorbat 80 (polyoxyetylen (20) sorbitan monooleat). S8 20
sau phan 'polyoxyetylen' ding dé chi tng s6 nhém oxyetylen -(CH2CH20)- duge tim
thdy trong phén tir ndy. S8 sau phén 'polysorbat' lién quan dén loai axit béo lién két véi
phdn polyoxyetylen sorbitan cua phén tir. Monolaurat dugc bidu thi bdi 20,
monopalmitat dugc biéu thi bai 40, monostearat dugc biéu thi boi 60, va monooleat

duoc biu thi boi 80.

Cac polysorbat 1a cac chét nhii héa duoc str dung trong dugc phim va thuc phim.
Tuy nhién, su ting cudng tinh twong thich cua céc glycolipit khdng vi sinh vét hoa tan
rat tdt trong nuée trong cc san phim trén co s& nude theo sang ché vin chua dugc cong

ching biét dén.

Tt hon 13, polysorbat theo sang ché duge chon tir nhém gdm polysorbat 20
(polyoxyetylen-(20)-sorbitan monolaurat); polysorbat 21 (polyoxyetylen-(4)-sorbitan
monolaurat); polysorbat 40 (polyoxyetylen-(20)-sorbitan monopalmitat); polysorbat 60
(polyoxyetylen-(20)-sorbitan monostearat); polysorbat 61 (polyoxyetylen-(4)-sorbitan
monostearat); polysorbat 65 (polyoxyetylen-(20)-sorbitantristearat); polysorbat 80
(polyoxyetylen-(20)-sorbitan monooleat); polysorbat 81 (polyoxyetylen-(5)-sorbitan
monooleat); polysorbat 85 (polyoxyetylen-(20)-sorbitan trioleat); polysorbat 120
(polyoxyetylen-(20)-sorbitan monoisostearat); va hdn hop ciia polysorbat bat ky trong

s6 cac polysorbat néu trén. Polysorbat 60 va polysorbat 80 1a duge uu tién.

Tét hon 14, ty 16 khéi lugng twong dbi cta polysorbat d& néu v6i thanh phan
glycolipit dd néu ndm trong khoang tir 50:1 dén 4:1; t6t hon nita 13 ndm trong khoang

tir 20:1 dén 8:1.
Ché phém theo séng ché c6 thé 12 1ong, ban ran hodc rén, ching han bot.

Ché phim theo sdng ché c6 thé 1a tién chit cua d6 udng, dic biét 14 dich cd dic,

siro hodc bot.

Ngoai thanh phan glycolipit, ché pham theo séng ché c6 thé chira mét chét bao
quéan khac nita. Tuy nhién, t6t hon 13, thanh phan glycolipit 1a thanh phan duy nhét ctia
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ché phdm thé hién dic tinh khéng vi sinh vat.

Theo mot khia canh khac, sang ché @ cap dén nguyén liéu chira, & dang hodc
trong 16p bao va/hodc & dang hon hop tron, ché phim theo séng ché 13 nhu d& mo ta
trén ddy. Nguyén liéu nay can phai 12 nguyén liéu khéc ngoai nim ma tir d6 hop chit
hodc glycolipit khang vi sinh vt dugc chiét. Tt hon 13, nguyén liéu ndy 12 m¥ phim,
thuc phém, do uéng, nguyén li¢u cho san phém dugc, nguyén liéu cho san phém chim
séc stic khoe tai nha, thiét bi y té, hodc nguyén liéu bao géi c¢6 hoat tinh, dac biét 1a dd
uéng, tién chét dd uéng, dac biét 1a dich ¢d dic, siro hodc bot, thuc phém hodc m¥§ phém.
Theo mot phuong 4n dugc uu tién, nguyén liéu nay bao gdm mét chit bao quan khac
nita. Theo mdt phuong 4n dugc vu tién khac, nguyén liéu nay khéng bao gbm mot chét

bao quan khac nfta.

Theo mot khia canh khéc, séng ché dé cép dén nguyén lidu theo sdng ché nhu da

mo ta & trén, thu dugc sau khi xir 1y nhiét.

Theo mot khia canh khac, sang ché dé cap dén san phém trén co s& nude cb thé
tiéu thu qua duong miéng bao gdm ché phim theo sang ché nhu d3 mo ta & trén. TAt ca
cac phuong an uu tién dugc mo ta trén day dbi v6i ché phdm theo sang ché ciing ap
dung tuong tu cho san phim trén co s& nude cb thé tidu thu qua dudng miéng theo sang

ché va khong duoc nhéc lai trong bin md ta sau day.

Tt hon 13, san pham trén co s¢ nude cd thé tiéu thu qua dudng miéng dugc chon

tor my phém, thuc phém, d6 uéng, va duoc phém, dac biét 1a & dang bot hodc 1dng.

Theo cac phuong an dugc uvu tién, san pham trén co s& nuéce b thé tiéu thu qua
duong miéng la dd uéng duoc chon tu d6 uéng duoc bdo hoa khi cacbonic, dd uéng
khong duogc béo hoa khi cacbonic, d6 udng chia ruogu va d6 udng khong chira rugu.

Tt hon 13, ham luong cta thanh phan glycolipit nim trong khoang tir 0,0005
dén 1 % khéi luong; t5t hon nita 1a tir 0,0005 dén 0,1 % khdi Iugng; cfing 5t hon nita
1a tir 0,0005 dén 0,05 % khdi lugng; va tbt nhat 1a tir 0,0005 dén 0,01 % khdi lugng;
tinh trén tdng khéi lwong ctia san phim trén co s& nude cb thé tiéu thu qua dudng miéng.

Tét hon 13, ham Iwong cta thanh phfin phéi ché, t6t hon 13 chira hodc bao gém
alpha-xyclodextrin, nam trong khoang tir 0,0012 dén 5 % khdi luong; tot hon nita 13 tix
0,0012 dén 0,5 % khdi luong; cfing 6t hon nita 1 tir 0,0012 dén 0,25 % khoi lugng; va
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t4t nhat 13 tir 0,0012 dén 0,05 % khéi luong; tinh trén tdng khdi lugng cta san phdm

trén co s& nude co thé tiéu thu qua duong miéng.
Tot hon la:

ham lugng cta thanh phan glycolipit nam trong khoang tir 0,0005 dén 1 % khéi
lugng; t6t hon nita 14 tir 0,0005 dén 0,1 % khéi lugng; cling t6t hon nita 12 tir 0,001 dén
0,1 % khéi luong hodc tir 0,0005 dén 0,01 % khéi lugng; thdm chi tt hon nita 1a tir
0,005 dén 0,05 % khéi lugng; tinh trén téng khdi luong ctia san pham trén co s& nudce

c6 thé tidu thu qua dudng miéng; va/hodc

ham lugng cua thanh phan phéi ché nam trong khoang tir 0,0005 dén 1 % khdi
lwong; tot hon nita 1a nim trong khoang tr 0,001 dén 0,1 % khéi luong, ciing tot hon
nita 13 trong khoang tir 0,005 dén 0,05 % khéi lugng; tham chi t5t hon nita 14 tir 0,0012
dn 0,5 % khéi luong, hodic tir 0,0012 dén 0,25 % khdi lugng, hoge tir 0,0025 dén 0,5 %
khéi lugng; hodic tir 0,0025 dén 0,5 % khéi luong, hogc tir 0,0025 dén 0,25 % khoi
lugng, hodc tir 0,005 to 0,5 % khéi lugng; hodc tir 0,0012 to 0,05 % khéi lugng, hodc
tir 0,0012 to 0,025 % khdi luong, hodc tir 0,0025 dén 0,05 % khdi luong; hoic tir 0,012
dén 0,25 % khéi lugng, hodc tir 0,012 dén 0,12 % khéi lugng, hode tir 0,025 dén 0,25 %
khéi luong; tinh trén téng khéi lugng clia san phim trén co s& nude cb thé tidu thu qua

duong miéng.
Tét hon la:

ham lugng cta thanh phan glycolipit nim trong khoang tir 3 dén 100 phan tridu
khéi lugng (phén tridu theo khdi lugng); tét hon nita 13 nim trong khoang tir 3 dén 25
phe‘in triéu khéi luong, tur 25 dén 50 phﬁn triéu khéi luong, hodc tir 50 dén 75 phén triéu
khéi luong, hodc tir 75 dén 100 ph'?ln triéu khdi luong; thim chi t5t hon nita 1a ndm trong
khoang tr 3 dén 10 phin triéu khéi lugng, hodic tir 10 dén 20 phan triéu khoi luong,
hodc tix 20 dén 30 phén triéu khéi lwong, hodc tir 30 dén 40 phén triéu khéi luong, hodc
fir 40 dén 50 phan triéu khéi luong, hodc tir 50 dén 60 phan triéu khoi lwong, hogc tlr
60 dén 70 phan triéu khéi lwong, hoic tir 70 dén 80 phan tri¢u khdi lugng, hodc tir 80
dn 90 phan triéu khéi lugng, hodc tir 90 dén 100 phén tri¢u khéi lugng; tinh trén téng

khéi lugng ctia san pham trén co so nude ¢ the tiéu thu qua duong miéng; va/hodc
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ty 16 khéi luong ctia thanh phin phdi ché, tt hon 14 chira hodc bao gdm alpha-
xyclodextrin, véi thanh phan glycolipit nim trong khoang tir 20:1 dén 1:1; t6t hon nita
1a nim trong khoang tir 10:1 dén 2,5:1; cling t5t hon nita 12 tir 7,5:1 dén 2,5:1 hoic tir
10:1 dén 5:1; con tdt hon nita 14 hodc tir 7,5:1 dén 5:1, hodc tix 5:1 dén 2,5:1.

Tt hon 13, ham lugng ctia thanh phan glycolipit trong san phim trén co s& nuéce
c6 thé tidu thu qua dudng miéng tuy thude vao ban chét ctia san pham trén co s& nude
c6 thé tiéu thu qua duong miéng. DA phat hién ra réng cac néng dd sau la dugc uu tién

d61 v6i céc san pham trén co s& nudce ¢ the tiéu thu qua dudng miéng sau day:

- D4 udng trong subt (46 duc 0 — 10 NTU): 3 —25mg/L
- Db ubng duc (46 duc >10 NTU): 10 — 100 mg/L
- Nude ép va dd ubng tir qua véi ham luong qua >50%: 50 — 200 mg/L.

Tt hon 13, ham lugng ctia thanh phan phdi ché trong san pham trén co s& nude
c6 thé tidu thu qua dudng miéng cling tiy thude vao ban chét ctia san phim trén co s&
nuge c6 thé tidu thu qua duong miéng. Tt hon 13, ham lwong cta n6 gip 5-10 1an so
v6i thanh phan glycolipit (khéi lugng/thé tich), tdt hon nita 1a 8-10 14n, t6t nhét 1 10
14n. P4 phat hién ra rang cc nong do sau la dugce wu tién d6i v6i cac san pham trén co
s& nudce c6 thé tidu thu qua dudng miéng sau day:

- Pb ubng trong sudt (d6 duc 0 — 10 NTU): 10 — 200 mg/L

- D ubng duc (d6 duc >10 NTU): 50 — 1000 mg/L

- Nuéc ép va dd udng tir qua véi ham lugng qua >50%: 250 — 2000 mg/L.

Tét hon 13, san phém trén co s& nude c6 thé tidu thu qua dudong miéng cb gid tri
d6 pH trong khoang tir 3,0+1,5, hodc 4,0+1,5, hodc 5,0+1,5, hodc 6,0£1,5.

Theo mdt phuong an duge uu tién, thanh phén glycolipit chira hodc bao gbm
glycolipit khang vi sinh vét c6 cong thirc (II-A) hodc hdn hop cuiand va thanh phan phéi
ché chra hodc bao gdm xyclodextrin, tdt hon 14 alpha-xyclodextrin, trong d6 ndng d6
ctia thanh phan glycolipit t5t hon 14 ndm trong khoang tir 3 dén 100 phan tridu khdi
luong, so véi téng khéi lugng ciia san phim trén co s& nudc ¢6 thé tiéu thu qua duong
miéng, va trong do ty 1€ khdi luong tuong ddi ctia thanh phn phdi ché, t6t hon 13 alpha-
xyclodextrin, véi thanh phan glycolipit t6t hon 13 nim trong khoang tir 2,5:1 dén 5:1.
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Theo cac phuong 4n duoc uu tién khac tr A dén A, san pham trén co sé nudce

c6 thé tiéu thu qua duong miéng nay duge tom tat trong bang dudi day:

‘ Al ‘ A2 ‘ A3 \ A4 ' AS ‘ AS ‘ A7 I A8 ‘ A9 ‘ A0
glycolipit khang vi sinh vat
(II- - @ | Jar- | Ja- |Jd- o |d- o |d- |-
A A 1A 1A A A A A A A
- nong dd 10+ |20+ |30+ |40+ |50+ |60+ |70+ |80+ |90+ |100
[pg/ml] 9 18 27 36 45 54 63 72 81 + 90
chit dn dinh phdi ché

a- a- a- a- a- a- a- a- a-

- loal #CD |cp |cp |cp |cp |cp |cD |cDp |[cD | cD

- ndéng d6 50+ | 100+ | 150+ | 200+ | 250+ | 300+ | 350+ | 400+ | 450+ | 500+

[pg/ml] 45 90 135 | 180 |225 |270 |315 [360 |405 |450
(IT-A) = glycolipit khang vi sinh vét c6 cong thirc (II-A) hodc hdn hop ctia nd
a-CD = alpha-xyclodextrin

- loai

Céc phuong 4n dugc uu tién khac B! dén B! cua san pham trén co s& nude c6

thé tiéu thu qua dudng miéng dugc tom tat trong bang dudi day:

‘ B! } B2 \ B3 ‘ B4 ‘ BS ‘ B¢ ‘ B ‘ B® \ B? l B10
glycolipit khang vi sinh vat
a- | @ |@- |- @ o ar- | d- oy d- o d- | -
A) A) A) A) A) A) A) A) A) A)
- nong do 10+ |20+ |30+ |40+ |50+ |60+ |70+ |80+ |90+ | 100
[pg/ml] 6 12 18 24 30 36 42 48 54 + 60
chit 6n dinh phoi ché

a- a- a- a- a- a- a- a- a-

- loa @CD |cp |cp |cp |cp |cDp |cD |cD |CD | CD

-ndbng d6 | 50+ | 100+ | 150+ | 200+ | 250+ | 300+ | 350+ | 400+ | 450+ | 500+

[pg/ml] 30 60 90 120 | 150 | 180 |210 [240 |270 |300
(II-A) = glycolipit khéang vi sinh vat c6 cong thirc (II-A) hodc hdn hop cta né
a-CD = alpha-xyclodextrin

- loai

Céc phuong an duge wu tién khac C! dén C'° ctia san pham trén co s& nuge co

thé tiéu thu qua dudng miéng dugc tém tit trong bang duéi day:

\ C! ‘ C2 ‘ 3 ‘ c4 ‘ CS ‘ Co ~ C7 ‘ C3 ! 9 l clo
glycolipit khang vi sinh vt
aQ«- |- | @ | J- o a-o | @ da- o d-o - -
A) A) A) A) A) A) A) A) A) A)
- ndng do 10+ |20+ |30+ |40+ |50+ |60+ |70+ |80+ |90+ | 100
[pg/ml] 3 6 9 12 15 18 21 24 27 + 30

- loai
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chat 6n dinh phoi che
a- a- a- a- a- a- a- a- a-

- logi aCD 1 op |cp |cp |cp |cp |cD |cp |cp |cD

- ndng do 50+ | 100£ | 150+ | 200+ | 250+ | 300+ | 350+ | 400+ | 450+ | 500+

[pg/ml] 15 30 45 60 75 90 105 | 120 | 135 [150
(II-A) = glycolipit khang vi sinh vt c6 cong thire (II-A) hoac hdn hop ctia n6
a-CD = alpha-xyclodextrin

Theo mét phuong an dugce uu tién, san pham trén co s& nude co thé tiéu thu qua
dudng miéng theo sang ché 13 nu6e ngot duge bio hoa khi cacbonic trong subt hodc dd
ubng bd sung trong subt. Tét hon 13, thanh phan glycolipit chita hodc bao gdm glycolipit
khang vi sinh vat cé cong thire (II-A) hodc hdn hop ciia n6 va thanh phan phdi ché chira
hodc bao g@)m xyclodextrin, t6t hon 1a alpha-xyclodextrin, trong d6 néng d6 cta thanh
phan glycolipit t4t hon 1a nim trong khoang tir 3 dén 100 phan triéu khéi luong, so véi
tdng khéi lugng ctia nude ngot duge bio hoa khi cacbonic trong subt hoic nudce udng
bd sung trong sudt, va trong d6 ty 1& khéi lugng tuong dbi ctia thanh phan phéi ché, tbt
hon 1 alpha-xyclodextrin, v6i thanh phan glycolipit t5t hon 13 nim trong khoang tir
2,5:1 dén 5:1. Céc phuong an duge wu tién khéc D! dén D ctia nude ngot duge béo hoa

khi cacbonic hodc nude ubng bd sung duoge tém tit trong bang dudi day:

[DI ‘DZ lD3 }D4 ‘DS |D6 ’D7 ‘DS ID9
glycolipit khang vi sinh vt

o - |- |- |- ] | - | @A)

loai A A o (II-A) | (II-A) A) (II-A)
- nong do 3+ |5+ |10+
(ug/ml] 5 5 3 5+2 |10£3[25+7|5+2 |10+£3|25+7
chat 6n dinh phi ché

. a- a-

- loai cp | cp a-CD | a-CD | a-CD |a-CD |b-CD | b-CD |b-CD
- ndng do6 15+ |25+ |50+ |50+ |100% [250+ |50+ | 100+ |250%
[ng/ml] 4 5 10 |10 |20 50 10 |50 50

(II-A) = glycolipit khang vi sinh vat c6 cong thire (II-A) hodc hdn hop clia n6
a-CD = alpha-xyclodextrin
b-CD = beta-xyclodextrin

Theo mét phuong 4n duge uu tién khéc, san pham trén co s& nude co the tiéu

thu qua duong miéng theo sang ché 14 nuée ngot dugce bao hoa khi cacbonic & dang duc
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hoic nuéc udng bd sung & dang duc. Tét hon 1, thanh phan glycolipit chira hodc bao
gdm glycolipit khang vi sinh vt c6 cong thire (II-A) hodc hdn hop ctia né va thanh phan
phdi ché chira hogc bao gdm xyclodextrin, t6t hon 13 alpha-xyclodextrin, trong d6 ndng
d6 ctia thanh phan glycolipit t5t hon 14 nim trong khoang tir 3 dén 100 phan triéu khéi
luong, so voi téng khéi lwong ctia nuée ngot duge bio hoa khi cacbonic ¢ dang duc
hodc db udng bd sung & dang duc, va trong do ty 18 khéi luong twong d6i ctia thanh
phan phéi ché, t6t hon 13 alpha-xyclodextrin, véi thanh phan glycolipit t6t hon 13 ndm
trong khoang tir 2,5:1 dén 5:1. Céc phuong 4n dugc vu tién khéc E! dén E8 ctia nuéce

ngot dugc bdo hoa khi cacbonic hodc nude ubng bd sung dugc tém tat trong bang dudi

day:

‘El IEZ ‘E3 ’E4 ‘ES ‘EG ‘E7 ‘ES
glycolipit khang vi sinh vat
- loai 1(5- (II-A) | (II-A) | dI-A) | (T-A) | (T-A) | T-A) | (IT-A)
- ndng dd 10 £ 50+ |80=x
[g/ml] 3 20+£5 | 10£3 |25+7 10 20 10+£3 |25+7
chét 6n dinh phoi ché
- loai a-CD |a-CD |a-CD |a-CD |a-CD |a-CD |b-CD |b-CD
- nong do 50+ |100+ | 100+ |250+ |[500+ |800% |100+ |250+
[pg/ml] 10 20 20 50 100 200 20 50

(IT-A) = glycolipit khang vi sinh vat c6 cong thire (II-A) hodc hdn hop ctia n6
a-CD = alpha-xyclodextrin
b-CD = beta-xyclodextrin

Theo mot phuong an dugc uu tién khac, san phém trén co s& nude cb thé tidu
thu qua duong miéng theo sang ché 14 nudc tang luc trong sudt hodc db ubng cho ngudi
choi thé thao trong sudt hozc tra ubng lién trong sudt (tra udng lién - RTD). Tt hon 13,
thanh phin glycolipit chira hodc bao gdm glycolipit khang vi sinh vét c6 cong thire (11-
A) hozc hdn hop ciia né va thanh phan phéi ché chira hodc bao gébm xyclodextrin, t6t
hon 1a alpha-xyclodextrin, trong dé ndéng do6 ctia thanh phan glycolipit tt hon 12 nAm
trong khoang tir 3 dén 100 phﬁn triéu khdi luong, so véi tdng khéi luong clia nude ting
luc trong sudt hoic d6 ubng cho ngudi choi thé thao hozc tra ubng lién trong sudt, va
trong d6 ty 1& khéi luong twong ddi cta thanh phin phdi ché, t6t hon 13 alpha-
xyclodextrin, véi thanh phan glycolipit t5t hon 14 ndm trong khoang tir 2,5:1 dén 5:1.

Cac phuong an dugce wu tién khac F! dén F® ctia nude tang luc hode do uong cho nguoi
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choi thé thao hoic tra RTD duogc tém tit trong bang dudi day:

7T (2 [P F [P | F |F7  [F®
glycolipit khang vi sinh vét
- loai (II-A) | (I-A) | (TI-A) | (T-A) | (ITI-A) | (I-A) | [I-A) | dTI-A)
- ndng do 10+ |16+ |10+ 10+
[ug/ml] 3 4 3 25+7 |50+10|80+20 3 25+ 7
chdt dn dinh phbi ché
- loai a-CD | a-CD |a-CD |a-CD |a-CD a-CD b-CD | b-CD
- nong do 50+ |80+ |80+ |200+ |400+ |650+ |80+ |200+
[pg/ml] 10 20 20 50 100 150 20 50

(II-A) = glycolipit khang vi sinh vt c¢6 cong thirc (II-A) hodc hdn hop ctia nd
a-CD = alpha-xyclodextrin
b-CD = beta-xyclodextrin

Theo mdt phuong an duge wu tién khéc, san pham trén co s& nude cd thé tidu
thu qua duong miéng theo sang ché 12 nuée ting luc & dang duc hodc d6 ubng cho nguoi
choi thé thao & dang duc hogc tra uéng lién & dang duc (tea ready to drink - RTD). Tt
hon 13, thanh phén glycolipit chira hodc bao gdm glycolipit khang vi sinh vét c6 cong
thirc (II-A) hodc hdn hgp clia né va thanh phan phdi ché chira hodc bao gbém
xyclodextrin, t5t hon 14 alpha-xyclodextrin, trong d6 ndng d6 ctia thanh phén glycolipit
t5t hon 13 nim trong khoang tir 3 dn 100 phén tridu khdi luong, so véi téng khéi luong
cta nudce ting luc ¢ dang duc hodc dd uéng cho nguoi choi thé thao & dang duc hodc
tra ubng lién ¢ dang duc, va trong d6 ty 18 khdi luong tuong dbi ctia thanh phan phdi
ché, t6t hon 13 alpha-xyclodextrin, va thanh phéan glycolipit t5t hon 1a ndm trong khoang
tir 2,5:1 dén 5:1. Cac phuong 4n dugc wu tién khac G! dén G? ctia nudce tang luc hodc

d6 udng cho ngudi choi thé thao hoic tra RTD duoc tom tit trong bang duéi déy:

6" & [¢ [¢8 [¢¢ [¢¢ [d |G
glycolipit khang vi sinh vt
- loai gl)- (II-A) | (T1-A) | T-A) | (I-A) | T-A) | (IT-A) | dI-A)
- ndng d6 15+ . Lo 30+ [50& |80= . N
g/ml] 5 308 | 155 10 10 20 10£3 |25+7
chat 0n dinh phoi ché
- loai a-CD | a-CD |a-CD |a-CD |a-CD |a-CD |b-CD |b-CD
- ndng d6 75+ | 150+ | 150+ |[300+ |500+ |800% |100+ |250+
[pg/ml] 15 30 30 50 100 200 20 50

(II-A) = glycolipit khang vi sinh vat c6 cong thirc (II-A) hodc hdn hop cta nd
a-CD = alpha-xyclodextrin
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b-CD = beta-xyclodextrin

Theo mot phuong an dugc wu tién khac, san phim trén co s& nude b thé tiéu
thu qua dudng miéng theo sang ché 1a d6 udng tir qua & dang trong sudt. Tt hon 14,
thanh phén glycolipit chira hodc bao gdm glycolipit khéng vi sinh vét ¢ cong thic (II-
A) hodc hdn hop clia né va thanh phan phbi ché chtra hodic bao gdm xyclodextrin, tbt
hon la alpha-xyclodextrin, trong d6 ndng do cta thanh phan glycolipit t6t hon 14 nim
trong khodng tu 3 dén 100 phan triéu khdi lugng, so véi tong khdi lwong ctia @b ubng
tr qua & dang trong sudt, va trong d6 ty 1& khdi luong twong d6i cua thanh phan phéi
ché, t6t hon 1 alpha-xyclodextrin, va thanh phéan glycolipit t8t hon 14 nim trong khoang
tir 2,5:1 dén 5:1. Cac phuong 4n duoc uu tién khac H' dén H? cua db udng dang qua

nay dugc tom tit trong bang dudi day:

. [ [ [H B | HS R

glycolipit khang vi sinh vét
o - |- |- ] ] ] ] ]

loai N A A (II-A) | (I-A) | (II-A) | (II-A) | (I-A)
- ndng do 10+ |16+ |10 Lo |50+ |80 50 £
[ng/ml] s la |5 |PET 10 20 25£7 115
chat 6n dinh phdi ché
- loai E a-CD | a-CD |a-CD |a-CD |a-CD |a-CD |b-CD |b-CD
- nong d6 50+ |80+ |80+ |200% [400% |650+ |250+ |500%
[pg/ml] 10 |20 |20 |50 100 150 50 100

(II-A) = glycolipit khang vi sinh vét c¢6 cong thire (II-A) hodc hdn hop ctia né
a-CD = alpha-xyclodextrin
b-CD = beta-xyclodextrin

Theo mdt phuong an duoc uu tién khdc, san phim trén co s& nude cb thé ticu
thu qua duong miéng theo sang ché 12 dd udng tir qua & dang duc. Tt hon 13, thanh
phéan glycolipit chita hodc bao gbm glycolipit khang vi sinh vét c¢6 cong thire (II-A) hodc
hdn hop ctia né va thanh phan phdi ché chira hodc bao gdm xyclodextrin, t6t hon 1a
alpha-xyclodextrin, trong d6 ndng do cta thanh phan glycolipit t6t hon 1a ndm trong
khoéng tir 3 d&én 100 phan triéu khdi lugng, so véi tong khéi luong ctia db ubng tir qua
& dang duc, va trong d6 19 1¢ khdi lugng twong d6i ciia thanh phan phdi ché, t6t hon 1a
alpha-xyclodextrin, va thanh phéan glycolipit is t5t hon 13 nim trong khoang tir 2,5:1 dén

5:1. Cac phuong an duoc uu tién khac I! dén 18 ctia dd udng tir qua nay duge tom tt
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trong bang dudi day:

‘II ‘IZ ’13 ’14 }IS ‘16 \17 ‘18
glycolipit khang vi sinh vt
- loai (II-A) | ([I-A) | ([TI-A) | ([T-A) | [I-A) | dI-A) | dI-A) | (TI-A)
- nong do 50 + 50 + 80 £ 120 £+ 50+
[g/ml] P70 [2*Tis 20 |25 2715
chét On dinh phdi ché
- loai a-CD | a-CD |a-CD |a-CD |a-CD |a-CD b-CD | b-CD
- nong do 125+ 250+ [ 250+ [500+ | 800+ | 1200+ |250+ |500+
[pg/ml] 25 50 50 100 200 250 50 100

(II-A) = glycolipit khang vi sinh vat ¢6 cong thie (II-A) hodc hdn hop ctia né
a-CD = alpha-xyclodextrin
b-CD = beta-xyclodextrin

Theo mdt phuong an dugc wu tién khéc nita, san phim trén co s& nude c6 thé
tiéu thu qua duong miéng theo sang ché 12 nuée ép qua. Tét hon 13, thanh phén glycolipit
chita hodc bao gbém glycolipit khang vi sinh vét c6 cong thirc (II-A) hodc hdn hop cla
n6é va thanh phan phdi ché chira hodc bao gbdm xyclodextrin, t5t hon 1a alpha-
xyclodextrin, trong d6 ndng d6 ctia thanh phan glycolipit t5t hon 14 nim trong khoang
tir 3 dén 100 phan trigu khdi lwong, so véi tong khéi lwong ctia nuée ép qua, va trong
do ty 1& khéi luong twong dbi cua thanh phan phdi ché, t6t hon 13 alpha-xyclodextrin,
va thanh phan glycolipit t5t hon 13 ndm trong khoang tir 2,5:1 dén 5:1. Céac phuong 4n

duoc wu tién khac I' dén I8 cta nude ép qua duge tom tat trong bang dudi day:

lJl [JZ 1]3 ‘J4 \JS .]6 ‘J7 IJS
glycolipit khang vi sinh vt
- loai (II-A) | I-A) | [T-A) | [T-A) | dI-A) | dI-A) | dI-A) (II-A)
- néng do 50+ |80+ 50 & 80 + 120 £ 170 + 50+ |80«
[ng/ml] 10 20 10 20 20 30 10 20
chat 6n dinh phdi ché
- loai a-CD |a-CD |a-CD |a-CD |a-CD a-CD b-CD | b-CD
- néng do 250+ | 400+ |400+ |640+ | 1000+ | 1450+ |250=+ |500=
[ng/ml] 50 100 100 160 220 300 50 100

(II-A) = glycolipit khang vi sinh vat c6 cong thirc (II-A) hodc hdn hop ctia nd
a-CD = alpha-xyclodextrin
b-CD = beta-xyclodextrin

Theo mdt phwong 4n duge wu tién, san pham trén co s6 nudce c6 thé tiéu thu qua

dudng miéng theo sang ché 13 san phdm chim séc rdng miéng. Tét hon 13, thanh phan
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glycolipit chira hodc bao gdm glycolipit khang vi sinh vét ¢4 cong thic (II-A) hogc hdn

hop ctia nd va thanh phan phdi ché chira hoic bao gdm xyclodextrin, t6t hon 14 alpha-

xyclodextrin, trong d6 ndng do ctia thanh phan glycolipit t5t hon 14 nim trong khoang

tir 3 dén 100 phan tridu khoi lugng, so voi tong khoi lwong clia sén pham cham s6c rang

miéng, va trong d6 ty 18 khéi lugng twong dbi ctia thanh phan phdi ché, t6t hon 14 alpha-

xyclodextrin, véi thanh phan glycolipit t5t hon 1 nim trong khoang tir 2,5:1 dén 5:1.

Céc phuong 4n duge wu tién khac K!' dén K& cta san pham chim séc rang miéng duoc

tom tat trong bang dudi day:

‘KI IKZ \K3 \K4 ‘KS ‘KG ‘K7 ‘K8
glycolipit khang vi sinh vat
- loai (II-A) | I-A) | ([T-A) | I-A) | I-A) | dI-A) | dI-A) | (TT-A)
~ndngddp |50+ |80+ |50+ |80+ [120+ |170+ |50+ |80+
[pg/ml] 10 20 10 20 20 30 10 20
chat 6n dinh phdi ché
- loai a-CD |a-CD |a-CD a-CD b-CD | b-CD
- ndng do6 250+ | 400+ |400% |640+ | 1000+ | 1450+ |250=+ | 500+
[pg/ml] 50 100 100 160 220 300 50 100

(II-A) = glycolipit khédng vi sinh vat ¢é cong thire (II-A) hodc hdn hop ctia nd
a-CD = alpha-xyclodextrin
b-CD = beta-xyclodextrin

Theo mdt phuong 4n duoc wu tién khéc, san pham trén co s& nude co the tiéu

thu qua dudng miéng theo sang ché 13 nude ngot duoc bao hoa khi cacbonic hodc nudc

udng bd sung. Céc phuong dn duge wu tién L! dén LS clia nuée ngot duge bdo hoa khi

cacbonic hogc nude udng bd sung duge tém tat trong bang dudi day:

’Ll (LZ \L3 lL4 ’LS ‘L6
glycolipit khang vi sinh vat
- loai I-A) |@-A) [d-A) | [-A) | II-A) | (II-A)
“ndng @ [pg/ml] [5£2 [10+3 |25+7 [5+2 |10%3 [25+7
chit 6n dinh phdi ché
- loai PS60 | PS60 | PS60 PS80 | PS80 | PS80
“ndng do [ug/ml] | 40 £ 10 [ 80+ 20 [ 200+ 50 | 40 £ 10 | 80 % 20 | 200 + 50

(II-A) = glycolipit khang vi sinh vat ¢6 cdng thire (II-A) hodc hdn hop ctia nd

PS60 = polysorbat 60
PS80 = polysorbat 80
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Theo mdt phuong an dugc uu tién khac, san phim trén co s& nude c6 thé ticu
thu qua dudng miéng theo sang ché 13 nuée ting luc hodc d6 ubng cho ngudi choi thé
thao hodc tra udng lién (RTD). Céc phuong 4n dugc wu tién M! dn M® ctia nuée ting

luc hoac dd uéng cho nguoi choi thé thao hodc tra uéng lidn duoc tom tit trong bang

dudi day:
M v (W (M (w5 [MS
glycolipit khang vi sinh vat
- loai I-A) | ([-A) | (II-A) I-A) [@-A) [ (I-A)
- nong do 10+£3 |25+7 |50+10 |10+£3 [25+7 |50+10
[ng/ml] A
chit on dinh phdi ché
- Joai PS60 | PS60 [ PS60 PS80 | PS80 | PS80
- nbéng d6 100+ |250+ [500+ 100+ |250+ | 500+
[ug/ml] 20 50 100 20 50 100

(II-A) = glycolipit khang vi sinh vat c6 cong thirc (II-A) hodc hdn hop clia nd
PS60 = polysorbat 60
PS80 = polysorbat 80

Theo mdt phuong an dugc wu tién khdc, san phim trén co s& nude cb thé tiéu
thu qua dudng miéng theo sang ché 12 dd ubng tir qua. Cac phuong én duge uu tién N

dén N° cua db ubng tir qua dugce tom t4t trong bang dudi day:

|N! [ N? [ N° | N [ N° [ N
glycolipit khang vi sinh vat
- loai (-A) | (A) | (I-A) (-A) | (-A) | (I-A)
- nong do 10£3 |25+7 |50+10 |10£3 |25+7 |50£10
[pg/ml] 1
chat 6n dinh phdi ché
- loai PS60: |PS60; |PS60; |PS80; |[PS80; |PS80;
~ndng do 100+ |250= |500+ 100+ |250+ |500=
[pg/ml] 20 50 100 20 50 100

(II-A) = glycolipit khang vi sinh vat c6 cong thirc (II-A) hodc hdn hop ctia n6
PS60 = polysorbat 60
PS80 = polysorbat 80

Theo mdt phuong 4n dugc uu tién, san pham trén co s& nuoe cé thé tiéu thu qua

dudng miéng theo sang ché 1a san pham cham soc rang miéng. Cac phuong an dugc uwu

tién O! dén OF ctia san pham chim séc ring miéng duge tém tat trong bang dudi day:
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[O! 0> [0 [0t [0° |0
glycolipit khang vi sinh vét
- logi (LA) | (A) | (-A)  [@-A)  [(-A) [ (I-A)
- nong dg 10£3 |25+7 [50+10 |10+3 [25+7 [50£10
[ng/ml] L
chat dn dinh phdi ché
~loai PS60 | PS60 | PS60 PS80 | PS80 | PS80
~nong do 100+ |250+ |500+ 100+ |250+ |500+
[Lg/ml] 20 50 100 20 50 100

(IT-A) = glycolipit khang vi sinh vét ¢ cdng thirc (II-A) hodc hdn hop ctia né
PS60 = polysorbat 60
PS80 = polysorbat 80

Mot khia canh khac cla sang ché @ cap dén viéc st dung ché phdm theo sang
ché nhur d mé ta & trén dé bao quan san phdm trén co s& nude co thé tiéu thu qua dudng
miéng theo sang ché nhu d4 md ta & trén. Tét hon 13, muc dich ctia viée str dung 1 ¢
lam tang tinh n dinh chéng lai vi sinh vét, ddc biét 1a & d6 it nhat mot vi sinh vat dugc

chon tir nhém gdm nam moc, nam men va vi khuén.

Tét hon 13, ché phim theo sdng ché 12 hitu hiéu va dugc ding 1am chat bao quan
hodac thanh ph?ln khang khuén cho duoc phém, thiét bi y té, dd chira thuc phém, dd chira
dd uéng, hodc dic biét 1a thuc phém, do uéng, m¥ phém, hodc san phém cham soc suc
khoe tai nha.

Theo mot phuong an duge vu tién, ché phém theo sang ché 14 hitu hiéu va duoc
sir dung lam tac nhén trc ché mang sinh hoc. N6 ¢6 thé duoc st dung nhu né vén cé
béang cach ding, hoic trong phuong phap bao gbm budc ding, mdt hozc nhiéu glycolipit
khang vi sinh vat, hodc ché pham chira né, cho céc bé mit hodc nguyén lidu ma s& tiép
xtc véi bé miat. Bing cach nay, ¢6 th8 khong can dén cac mang sinh hoc trén céc vat
liéu khac nhau bao gém thiét biy té, rang, dd chura, san phém cham soc stc khoe tai
nha, duong éng hoac mang ludi hodc cac thiét bi chtra hodc dan chét long khac va cac
thiét bi twong tur.

Mot khia canh khac cia séng ché dé cap dén phuong phap ting d6 n dinh déi
v6i vi khudn ctia nguyén liéu, bao gdm bude bd sung ché pham theo sang ché nhu da
md ta & trén vao vt liéu nay, trong d6 nguyén li¢u nay t6t hon 13 duoc chon tir nhém

gom m¥ pham, thuc pham, do udng, dugc phém, san pham chim sdc strc khoe tai nha,
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thiét bi v té, va nguyén liéu bao gdi cé hoat tinh, dédc biét la do uéng, hodc thuc phém,
hodc m§ phim, t&t hon nita 13 san phim trén co s nude c6 thé tidu thu qua dudng miéng

theo sang ché nhu da md ta & trén.

Mdt khia canh khéc clia séng ché & cap dén quy trinh diéu ché san pham trén co
s& nude c6 thé tiéu thu qua dudong miéng theo sang ché nhu da md ta & trén bao gdm
bude hoa tan ché phdm theo sang ché nhu d3 mo ta ¢ trén trong nudc hodc trong trong

ché pham chtra nuée.

Glycolipit khang vi sinh vat hodc hén hop cta né ¢ thé duge ding két hop véi
xyclodextrin va/hodc polysorbat, nghia 1a chit 6n dinh phdi ché, bang cach tron riéng
r& tAt c4 thanh phan, glycolipit khang vi sinh vat va mdt hodc nhiéu chit én dinh phdi
ché, trong san phim trén co s& nude trong qua trinh san xuét n6 hodc sau d6. Theo cach
khac, glycolipit khang vi sinh vét va chat &n dinh phdi ché c6 thé duoc trén & dang o
hop ding ngay mot cach doc 1ap dé duoc dung & dang td hop ¢ dinh trong cic san

pham trén co s& nudc.

Do xyclodextrin cling nhu glycolipit khang vi sinh vat hodc hdn hop clia né 1a
cac nguyén liéu rén, c6 thé trén bot khd ndy & cac ty 1€ khac nhau dé tao ra hdn hop bédt,
hdn hop nay sau d6 co thé dugc st dung truc tiép béng cach hoa tan hdn hop bt nay

trong san pham trén co s& nudc.

Theo céch khic, dung dich d4m dac ctia xyclodexirin trong nude c¢6 thé ding
Jam chét din thudc dang dé ding cho ting dung trong d6 glycolipit khang vi sinh vat
hodc hén hop ctia n6 dugce hoa tan t5t & ndng do x4c dinh. Cac dung dich xyclodextrin
va glycolipit khang vi sinh vat nhu vy ¢6 thé duoc bd sung truc tiép vio cic san pham
trén co s& nude trong qua trinh san xuét chiing.

Do polysorbat 12 nguyén liéu l6ng, dung dich ddm ddc trong nudce thuong duoc
wu tién trong dé glycolipit khang vi sinh vat hodc hdn hop ctia n6 tan t6t & cac ndng do
x4c dinh. Cac dung dich polysorbat va glycolipit khang vi sinh vét c6 thé dugc bd sung
truc tiép vao céc sin phim trén co s& nude trong qua trinh san xuét ching.

Céc vi du sau day minh hoa sang ché nhung khong duge xem 1a gidi han pham

vi bao hd cua sang che.
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Vi du thue hién sang ché
Biéu ché ché phim

Hon hop glycolipit v&i phan bd khéi lugng sau day duoc st dung:

Phan tir lugng trén danh nghia ctia glycolipit [Da] *

~886 0,4 %
~928 4,6 %
~954 5,8 %
~970 (chiang han, hodc 2x axetyl hodc 1x isovaleryl) 41,9 %
~1012 (ching han 2x axetyl and 1x isovaleryl) 32,3 %
~1054 7,7 %
Cac glycolipit khac 7,3 %

* 04 khéi lugng twong dbi ctia tt ca céc glycolipit trong mau.
Ham lugng glycolipit tdng trong mau 1 95 % khéi luvong chit khd.

Vi du 1: Ché phim gbc trén co s& nude cua alpha-xyclodextrin va hdn hop glycolipit
khang vi sinh vat

Alpha-xyclodextrin (a-CD) va hdn hop glycolipit khang vi sinh vat cé cong thirc
chung (I) duoc d6 vao binh thiy tinh & dang nguyén liéu rén d8 tao ra thé tich dung dich

gbc 12 3 mL véi cac lugng twong g nhur duge chi ra trong bang dudi day:

Thanh phan 1-1 1-2 1-3 1-4 1-5
alpha-xyclodextrin 10g/LL |50 g/l |50 g/L |50 g/l |50 g/L
hdn hop glycolipit khédng vi sinh vat |4 g/L |6,7g/L |Sg/L |12,5¢/L |10 g/L

Vi vay, d6i véi 3 mL ché phdm gbc chang han 1-1, 30 mg alpha-xyclodextrin va
12 mg hdn hop glycolipit khang vi sinh vét duge st dung. Tiép theo, 3 mL nudc da khir
khoang dugc bd sung vao dé tao ra bén ché phim gbe véi cac ndng d6 tuong ddi khac
nhau nhu duoc chi ra. Ché phém géc thu duoc duoc khqu manh véi dung cu khqu tir
& nhiét do trong phong trong 30 phut d8 tao ra ché pham hoi duc c6 mau tréng dé ding
ngay.
Vi dy 2: Hon hop bot rdn gdm alpha-xyclodextrin va hdn hop glycolipit khang vi sinh
vat

1 g bot alpha-xyclodextrin dugc d6 vao hai dd chira thiy tinh c6 dung tich 60 mL
mdi db chira. Tiép theo, hdn hop glycolipit khang vi sinh vat c6 cong thirc chung (I)

(duoc nghién véi ¢& riy 0,5 mm) dugc bd sung véi nhitng lugng 1 g va 0,4 g, tuong
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ting, dé tao ra phan bd khi lugng duge chi ra trong bang dudi day:

Thanh phén 2-1 2-2
alpha-xyclodextrin 71,4 % khoi lugng | 50 % khéi lugng
hdn hop glycolipit khang vi sinh vat | 28,6 % khoi lugng | 50 % khdi luong

D) chira bang thiy tinh dugce dy ndp va tiép tuc lic trong 10 phut & nhiét do
trong phong d8 tao ra hdn hop dong nhit vé& mit quang hoc gdm hai bét.

Vi du 3: Ché pham gbc trén co sé nudce chita polysorbat 80 va hdn hop glycolipit khang
vi sinh vat

4 g (4 ml) polysorbat 80 (PS80) dugc d6 vao ba dd chua thily tinh c6 dung tich
60 mL mbi dd chira va duoc tron véi 40 mL nuée da khirkhoang, Ché pham dugc khudy
manh bing dung cu khudy tir & nhiét do trong phong trong 30 phut. 0,4 g, 1 gva 1,6 g
hén hop glycolipit khang vi sinh vét c¢6 cong thirc chung (I) dugc d vao ba dd chira
riéng ré va sau d6 tao thanh ba dung dich polysorbat 80 & mdi dd chira. Dung dich gbc

c6 cac nong dd sau:

Thanh phan 3-1 3-2 |33
Polysorbat 80 80 ¢/L | 80 g/L | 80 g/LL
Hdn hop glycolipit khang vi sinh vat | 8 /L. |20 g/L | 32 g/L.

Céac dd chira riéng 1& duge rira bang 2 x 3 mL nuéc d khir khoang va nudc rira
nay cling dugc db vao mdi dung dich trong s6 ba dung dich polysorbat 80 két hop. Thé
tich ctia mdi ché pham duoc diéu chinh dén 50 mL bang cach bd sung nudce. Ba dd chira
thuy tinh duoc day kin, lic va khqu manh sau do béng cach st dung dung cu khqu tu

& tdc d6 cao nhat dé tao ra ché pham gdc ¢6 mau nga trong sudt dé dung ngay.
Tinh ndng cua ché pham

Vi du 4: Sang loc chit ting cudng phdi ché thich hop duge sut dung két hop vé6i hdn
hop glycolipit khang vi sinh vat

Dé& nhén biét chit én dinh phéi ché, thuc hién sang loc trong d6 céc chét phu gia
thuong dugc st dung trong thue phim, m§ pham hoic céc ing dung y té dugc két hop
v61 hdn hop glycolipit khang vi sinh vt trong cong thirc phdi ché trén co s& nude. Nong

5 khac cao 1000 mg/l d6i véi chét tang cudng phdi ché duge st dung do n6 lugi dung
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duoc céc tac dung tiém ning trong khi hdn hop glycolipit khang vi sinh vét dugc dung

& cac ndng do sir dung dién hinh, nghia 12 5, 10 va 25pg/ml.

Téng s6 36 chit phu gia dugc nghién cttu dugc liét ké sau day: Xanthan, gém
Guar, Pectin, Polyvinylpolypyrolidon, Glucuronolacton, beta-xyclodextrin, Sorbitan
monostearat, Pectin, Sorbitan monolaurat, polysorbat 80, Glycocholat, myo-Inositol,
Polyetylenglycol, gom arabic, gdm d4u Locust, Agar, alpha-xyclodextrin, A-Carrageen,
«-Carrageen, gdm Konjac, gdbm Tara, Lexitin (tlr trimg), Lexitin (tir dau nanh), EDTA,
Polyvinylpyrolidon, Sacarozaaxetatisobutyrat (SAIB), Metylxenluloza,
Hydroxypropylxenluloza, Glyxerol este ctia cd-16-phan gd, Carboxymetylxenluloza,

Natri alginat, Traganth, polysorbat 20, polysorbat 60, Lyso-Lexitin.

Céc phan gdm khoang 50 mL mdi trong sb hai dd ubng, "Gerolsteiner
Orangenlimonade" (nugc chang cam duc, da loai khi; d6 udng dang duc) va "REWE
Apfelsaft" (nudc ép tao trong sudt, da duoc loc vo trung; dd udng dang trong sudt) cling
nhu 10 mM dém xitrat trong nudc (d9 pH 3,0), mdi loai duoc trdn voi cac ph??m phén
udce ctia hdn hop glycolipit khang vi sinh vat va cac chét phu gia tuong ing dé tao ra ba
td hop & cac ndng d6 d6i véi mdi chét phu gia d4 dugc sang loc riéng r& (1000pg/ml
(v6i mt s6 ngoai 18 nhw dugc liét ké dudi ddy) két hop véi 5, 10 va 25ug/ml hon hop
glycolipit khang vi sinh vat, twong ng); ba mAu dbi ching khong bd sung hdn hop
glycolipit khdng vi sinh vat cling nhu phu gia dugc chay song song.

Céc phin phan uéc cin thiét cua hdn hop glycolipit khang vi sinh vat dugc
chuyén tir dung dich gbc trong nuée chira 1 mg/ml hdn hop glycolipit khang vi sinh vat
vao chin dung dich thir nghiém duoc didu ché cho mdi chét phu gia.

Céc phan phan uéc cAn thiét cia cac chat phu gia dugce chuyén truc tiép vao cac
phan 50mL. |

Dé do d6 duc, sir dung thiét bi do dd duc b%lng héng ngoai AL250T-IR tur
AQUALYTIC®. Do duc duge do ¢ ba thoi diém: ngay 0, 3, 7. T4t c& cac mau thir
nghiém dugc bao quan va gilt ¢ nhiét do trong phong.

M0 ta chung dinh tinh vé tAt ca cac chit phu gia dugc thi nghiém db6i voi tac
dung 1am én dinh qué trinh phéi ché khi st dung hdn hop glycolipit khang vi sinh vét

trong ba qua trinh phdi ché san phim trén co s& nude, dung dich dém xitrat c6 d6 pH3,
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nuéc chanh pha cam va nudc ép tdo dugc dua ra trong bang dudi ddy. Ngoai ra, anh
hudng cta cac chét phu gia dén MIC ctia hdn hop glycolipit khang vi sinh vét dugc mo
t4 mot cach dinh tinh. Hon nita, anh huéng ctia ban than chét phu gia dén céc san phém
trén co s& nude st dung chiing dugc md ta doc 1ap véi tac dong va tinh phu thudc 14n

nhau d6i v6i hdn hop glycolipit khang vi sinh vat.

Thanh phdn | Nong do | Anh huong cta ban | 10 mM | Nude |Nude | Anh
cla than chét phu gia dém chanh | éptdo | hudng
chét phu dén san phdm trén | xitrat | pha trong a6i
gia co sd nude (pH3) | cam sudt | véi
(mg/ml) dang MIC

duc

GOm guar 1 nd nd n n

Pectin (tir 1 Tang d6 duc ic ic nd n

t40)

Glucuronola |1 n n n n

cton

Beta- 1 ic n ic lw

xyclodextrin

Sorbitan 0,1 Hoa tan yéu de de n SW

monostearat

Pectin (tir 1 Tang d6 duc ic n ic n

qua cé mui)

Sorbitan 1 nd nd nd n

monolaurat

Polysorbat 1 Tang d6 duc ic ic ic lw

80

Glycocholat |1 khong twong thich | n n n n

v6i nude chanh pha
cam

myo-Inositol |1 dc n dc n

Polyetylengl |1 n n n n

ycol

gbm arabic | 0,125 ic n nd nd

gom arabic 1 de n n n

tur cay keo

gom dau Khoéng hoa tan nd

Locust

Aga 1 nd n nd n

alpha- 1 ic ic ic lw

xyclodextrin

A-Carrageen |1 Téang do duc de n n n

k-Carrageen |1 Su két tia n n n n
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G6m Konjac | 0,5 Khong tan hoan n n de n
toan
gom Tara 0,5 Khong tan hoan dc n de n
toan
Lexitin (tr | 1 Tang do duc, két dc ic dc nd
tring) taa lipit va mang &
bé mat
Lexitin (tu 1 Tang d9 duc dc ic dc W
ddu nanh)
EDTA 1 de n n Impr.
Bién thé 1 n n n n
pectin 3
Polyvinylpyr | 1 dc n n n
olidon k12 ,
Polyvinylpyr | 1 de n de n
olidon k30
Polyvinylpyr |1 de n n n
olidon k90
Sacarozaaxet | 0,2 dc n n n
atisobutyrat
Metyl 1 n n n n
xenluloza
Hydroxyprop | 1 de n n n
yl xenluloza
Glyxerol este | 0,2 nd n n n
cta cb-16-
phan tir gb
Carboxymet |1 n n n n
yl xenluloza
Natri alginat | 1 n n n n
Xanthan 1 Gia tang d§ duc va | ic ic ic n
do nhét
Bién thé 1 Gia ting d0 duc va | ic ic ic n
xanthan 2 dd nhét
Bién thé 1 Gia ting d0 duc va | ic ic ic n
xanthan 3 dd nhot
Traganth 1 n n n n
Polysorbat 1 Khong twong thich | ic ic ic lw
80 v&i nude ép tao.
Nudc chanh pha
cam trong subt
dugc st dung thay
cho
Polysorbat 1 Khoéng tuong thich | nd ic ic lw
20 v&1i nude ép téo.
Nude chanh pha
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cam trong subt
dugc st dung thay

cho
Polysorbat 1 Khong tuong thich | nd ic ic Iw
60 v&1 nude €p tao.

Nudc chanh pha

cam trong sudt

dugc st dung thay

cho

Lyso-Lexitin | 1 Do duc tding manh | nd nd ic W
Ghi cht: n = trung l4p, w = yéu hon, Iw = hoi yéu hon, sw = cuc ky yéu, dc =

giam tinh twong thich, ic = ting tinh tuong thich, nd = khong r6 rang hodc khong xac

dinh duoc, impr = dugc cai thién;

Do phu gia xanthan va pectin dugc ding (nhu dugc in ddm trong danh sach néu
trén) biéu thi tac dung dn dinh phdi ché day hira hen trong thir nghiém ban dau nay &
cac néng d6 kha cao, viéc thir nghiém duoc ldp lai va tac dung dugce quan sat trong mot
khoang thoi gian dai, nghia 13 >=14 ngay, trong cung cac didu kién nhu di mo ta & trén.
TAt ca cac thi nghiém dugc thuc hién va béo cdo lap lai hai lan. Cac mau dugc so sanh
v6i mau ddi ching (miu trdng khong bd sung glycolipit khang vi sinh vt hodc xanthan).
Thiy ring tac dung cai thién tinh twong tinh ctia céc phu gia nay mét din theo thoi gian

nhu duge minh hoa baéi xanthan trong bang dudi day:

thoi 25ug/ml hdn hop glycolipit khang vi sinh vét trong nude chanh pha cam
gian ddi chimg | d6i chimg | Xanthan 1mg/ml | Xanthan 1mg/ml
[ngay] K&t qua clia mu dbi chimg khi nhin bang mat thuong
0 Duc, khong c¢6 | Puc, khong cé Giéng mau doi Giéng mau dbi
cé4c hat, khdng | cac hat, khong ching ching
két tha két tia
7 Duc, khong ¢6 | Puc, khong cé Giéng mau dbi Duc, cé cac hat,
céc hat, khong | céac hat, khong ching c6 mot s chét
két tha két tiia két tha
14* | Duc, khong c¢6 | Duc, khong cd Puc, c6 cac hat, | Puc, co cac hat,
c4c hat, khong | cac hat, khong két tha manh két tha manh
két tha két tha
thoi 25pug/ml hdn hop glycolipit khang vi sinh vét trong nude ép tao
gian dbi ching | d6i chimg | Xanthan 1mg/ml | Xanthan Img/ml
[ngay] Két qua cua mAu d6i chimg khi nhin béng mit thuong
0 trong sudt, trong sudt, khdng | Puc it, khong ¢6 | Duc it, khong co6
khong ¢ céac ¢6 céc hat, khong | céac hat, khong cac hat, khong
két tha két toa két tia
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hat, khong keét
tha
7 trong sudt, trong sudt, khong | Puc it, khong ¢6 | Puc it, khdng c6

khong c6 cac | ¢ céc hat, khong | cac hat, khong cac hat, khong
hat, khong két | két tha két tha két tha
tia

14* | trong sudt, trong sudt, khong | Trong sudtkém | Trong sudt kém
khong c6 cac | c6 cac hat, khong | theo két tha theo két tha
hat, khong két | két tha
tua

*Khong dugc quan sat tiép sau ngay 14 do tinh twong thich dé bi x4o tron sau 14
ngay.

Viéc cai thién tinh tuong thich bang xanthan va pectin cling dugc nghién ctru &
céc ndng d6 thap hon, nghia 1a 5, 10, 50, 100, 250, 500 va 750pg/ml. Déi voi pectin,
cdn it nhat 500pg/ml va dbi v6i xanthan cin it nhat 250ug/ml dé quan sat tac dung mong

mudn & cac san pham trén co s& nude d néu nhu duoc st dung & day.

Tt dit liéu thi nghiém trén day co6 thé két luan rang xanthan va pectin c6 thé duoc
str dung dé cai thién tinh n dinh phdi ché ctia hdn hop glycolipit khang vi sinh vt trong
qua trinh phéi ché san phim trén co s& nude trong mdt khoang thoi gian g6i han nho
hon 7 ngay. Trong trudong hop cin ¢6 dd 6n dinh trong mdt khoang thoi gian dai hon,
céc chit phu gia khéc, cu thé 1a xyclodextrin va polysorbat duoc sir dung.

Vi du 5: Sir dung t6 hop gdm alpha-xyclodextrin va hdn hop glycolipit khang vi sinh

A

vat

D4 x4c nhn dic tinh én dinh phéi ché ctia alpha-xyclodextrin ddi véi viée st
dung hdn hop glycolipit khang vi sinh vt trong cac san phim trén co s nudc, cu thé 1a
d6 uéng, céc t6 hop gém ca hai hop phﬁn O cac n@)ng do khac nhau dugc nghién ciru
trong hai loai d6 ubng sén c6 trén thi trudng ma khong c6 tinh tuong thich bang cach
stt dung hén hop glycolipit khang vi sinh vdt mdt minh, nghia 1a khong c6 mat alpha-
xyclodextrin.

Céc phin gdm khoing 50 mL mdi loai dd ubng trong s& hai dd ubng,
"Gerolsteiner Orangenlimonade" (nuéc chanh pha cam dang duc, da duoc loai khi; d6
ubng dang duc) va “REWE Apfelsaft" (nudc ép tao trong sudt, dugc loc vo trung; 6

ubng dang trong sudt), dugc tron véi cac phén phan uéc clia hdn hop glycolipit khang
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vi sinh vt va alpha-xyclodextrin dé tao ra chin t hop néng d6 duge miéu ta (tir 4-2 dén
4-4 va tr 4-6 dén 4-11, twong ting); hai dung dich dbi chimg khong bd sung hén hop
glycolipit khang vi sinh vat cling nhu alpha-xyclodextrin dugc chay song song (4-1va
4-5, tuong Umg).

Céc phan phan wéc can thiét ctia hdn hop glycolipit khang vi sinh vat dugc
chuyén tir dung dich gbc trong nuée chira 1 mg/ml hdn hop glycolipit khang vi sinh vat
vio hai dd udng, "Gerolsteiner Orangenlimonade" va "REWE Apfelsaft", tuong Gng.

Céc phan phan udc can thiét cta alpha-xyclodextrin dugc chuyén tir dung dich
gbe trong nuée chita 10 mg/ml alpha-xyclodextrin vao hai d6 udng, "Gerolsteiner
Orangenlimonade" va "REWE Apfelsaft", tuong ung.

P& do d6 duc, stt dung thiét bi do do duc bing hong ngoai AL250T-IR tir
AQUALYTIC®. D6 duc duge do & ba thoi diém: ngdy 0, 3, 7. Tét ca cac mu thir

nghiém dugc bdo quan va gilt & nhiét dj trong phong.

Nudce chanh pha cam

25 pg/ml hdn hop glycolipit khang vi sinh vét
4-1 4-2 4-3 4-4
d6i alpha- alpha- alpha-
chimg | xyclodextrin xyclodextrin xyclodextrin
10pg/ml 100pg/ml 500pg/ml

Két qua do d duc dugce tom t4t trong cac bang sau:

Thoi gian [ngay]/dd duc | 25pg/ml hdn hop glycolipit khang vi sinh vat
4-1 4-2 4-3 4-4

dbi chang | 10pg/ml | 100pg/ml | 500pg/ml

0 346 NTU | 339 NTU | 345 NTU | 331 NTU

3 299 NTU | 263 NTU | 293 NTU | 298 NTU

7 242 NTU nd | 232 NTU | 253 NTU

nd = khong duoc xac dinh

Két qua ctia mau dbi chimg khi nhin bing mit thudng duge tém t4t trong céc

bang dudi day:
Thoi gian | 25pg/ml hdn hop glycolipit khang vi sinh vat
[ngay] 4-1 4-2 4-3 4-4
doi chung 10pg/ml 100pg/ml 500pg/ml
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nho

c4c hat, két tha

0 Duc, khong ¢6 | Giéng mAu ddi | Gibng mau ddi | Giong mau
cac hat, khong chung ching d6i chiing
két tia

3 DPuc, khdng cd Puc nhiéu va ¢ Gibng mau dbi Giéng mau
cac hat, két tia c4c hat, két tha | chimg db6i ching
nho

7 Puc, khong cé nd Duc nhiéu va ¢ Gibéng mau

c4c hat, két tha

d6i chiing

b) Nudc ép tao

10 pg/ml hon hop glycolipit khang vi sinh vat (dung dich trong sudt)
4-5 4-6 4-7 4-8 4-9 4-10 4-11
d6i alpha- alpha- alpha- alpha- alpha- alpha-
chim | xyclodextr | xyclodextr | xyclodextr | xyclodextr | xyclodextr | xyclodextr
g |in10pg/ml | in 25pg/ml | in 50pg/ml | in 75pg/ml in in
100pg/ml | 500pg/ml
Két qua do do duc dugc tém tat trong cac bang sau:
Thoi 10pg/ml hdn hop glycolipit khang vi sinh vét
gian 4-5 4-6 4-7 4-8 4-9 4-10 4-11
[ngay]/ d6i 10pg/ml | 25ug/ml | 50pg/ml | 75pg/ml | 100pg/ | 500ng/
do duc | chuing ml ml
0 0,47 1,55 0,68 0,63 0,71 0,70 0,76
NTU NTU NTU NTU NTU NTU NTU
3 0,49 1,14 0,81 0,67 0,61 0,79 0,79
NTU NTU NTU NTU NTU NTU NTU
7 0,46 nd 0,72 nd nd 0,82 nd
NTU NTU NTU
nd = khong dugc xéac dinh
Két qua ctia miu d6i chtmg khi nhin bing mit thudng duge tom tit trong cac
bang dudi day:
Thoi 10pg/ml hon hop glycolipit khang vi sinh vét
gian 4-5 4-6 4-7 4-8 4-9 4-10 4-11
[ngay] a6i 10pug/ml | 25ug/ml | 50pug/ml | 75ug/ml | 100pg/ml | 500ng/
chiing ml
0 trong Gidng Giong Gidng Gidng Gidng Gidng
sudt, miu d6i | mAu ddi | mAu dbi | miu dbi | miu d6i mau
khong chung ching chung chung ching a6i
cb cac ching
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hat,

khong

két tia

trong Su keét Gibng Giong Gidng Gibng Gibng
subt, tha miu déi | miu ddi | miu ddi | miu dbi mau
khong ching |ching |ching | ching d6i

co cac chung
hat,

khong

két tia

trong nd Trong nd nd Gibng nd
sudt, sudt, mAu dbi

khong khong ching

co cac cd cac

hat, hat, két

khong tha

két tha

Tir dit liéu thir nghiém néu trén c6 thé két luan ring dung dich 10pg/ml hon hop
glycolipit khang vi sinh vat trong d6 udng dang trong sudt Apple Juice c6 dé duoc lam
én dinh mot cach chic chan bang cach két hgp véi 100pg/ml alpha-xyclodextrin, trong
khi luong 10-25pg/ml alpha-xyclodextrin hién nhién 13 van khong du do quan sat thy
su két tha. Nhu dugc chiing minh trong vi du 9, 10pg/ml dung dich chi chtra hon hop
glycolipit khang vi sinh vat trong d6 ubng dang trong sudt Apple Juice da thé hién su
két tha ngay sau 3 ngay. Déi v6i dung dich 25pug/ml hdn hop glycolipit khéng vi sinh
vat trong d6 uéng dang duc Orange Lemonade c6 thé dat duoc do 6n dinh mdt cach
chic chin bang cach bd sung 500pg/ml alpha-xyclodextrin trong khi 100 ng/ml alpha-
xyclodextrin hién nhién 1a khong di do quan sét thdy su gia ting do duc va su két tha
sau 7 ngdy. Nhu dugc chirng minh trong vi du 9, 25pg/ml dung dich chi chita hdn hop
glycolipit khang vi sinh vét trong d6 ubng dang duc Orange Lemonade da thé hién su
két tia ngay sau 3 ngdy.

Vi du 6: Sy phu thudc vao nhiét d6 ctia viéc img dung t6 hop gdm alpha-xyclodextrin
va hdn hop glycolipit khang vi sinh vat

St dung quy trinh tuong ty nhu dugc chi ra trong vi du 5, quan sat su phu thude
vao nhiét d ctia anh huéng dén do tuong thich ddi véi alpha-xyclodextrin két hop voi

hdn hop glycolipit khang vi sinh vat dbi véi dd udng dang trong sudt nude ép tao. Tuy
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nhién, dbi véi hdn hop glycolipit khang vi sinh vat & ndng d6 10pg/ml, ba t6 hop véi
alpha-xyclodextrin, 25 (6-1, 6-2, 6-9, 6-10, 6-17, 6-18), 75 (6-3, 6-4, 6-11, 6-12, 6-19,
6-20) va 100pg/ml (6-5, 6-6, 6-13, 6-14, 6-21, 6-22) va d61 voi hdn hop glycolipit khéng
vi sinh vét & ndng d6 25pg/ml, chi 100pg/ml alpha-xyclodextrin (6-7, 6-8, 6-15, 6,-16,

6-23, 6-24) dugc st dung véi hai diém thir nghém, trong Gmg. Bén canh nhiét do trong

phong, 6°C va 40°C ciing dugc 4p dung; ngoai ra khoang thoi gian quan sat duoc gia

han dén 14 ngay, thu dugc cac két qua sau:

thoi 6°C 10pg/ml hdn hop glycolipit khang vi sinh vat

gian | ddi 6-1 6-2 6-3 6-4, 6-5, 6-6,

[ngay] | ching 25pg/ml | 25pg/ml | 75pg/ml | 75pg/ml | 100pg/ 100pg/

ml ml

0 trong Hoi duc, | Hoi duc, | Giong Gidng Gidng Gibng
sudt, khong |khong |mAudéi |mAudéi | miuddi | miu dbi
khong cé | co cac cd cac ching chung chung ching
cac hat, hat, hat,
khong khong khong
kéttia | kéttha | kéttha

7 trong Giong Gidng Gidng Gidng Gibng Gibng
sudt, mAu déi | mAuddi | mluddi | miudbi | mduddi | miu doi
khong cé | ching ching ching chung ching chung
cac hat,
khong
két tia

14 trong Gidng Giong Gidng Gibng Gidng Gidng
subt, mau d6i | mau dbi | miu d6i | mau d6i | miu ddi | miu ddi
khong c6 | chung ching chung ching ching chung
cac hat,
khong
két tia

21 trong trong trong Gidng Gidng Gibdng Gibng
subt, subt, subt, miu d6i | mAu déi | mAu dbi | mAu ddi
khong c6 | khong khong chimng chung chung chung
cac hat, cO cac cO cac
khong hat, két | hat, két
kéttia | ta tlia

28 trong - - Giong Gidng Gidng Gibng
sudt, miu dbéi | miu déi | mAu dbdi | mAu dbi
khong co chung chung ching chiing
cac hat,
khong
két thia

‘ 6°C 25pg/ml hdn hop glycolipit khang vi sinh vét
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thoi | d6i ching 6-7, 100png/ml 6-8, 100pg/ml
gian
[ngay] ,
0 trong suot, khong ¢6 | Hoi duc, khong c6 Hoi duc, khong c6 céc hat,
céc hat, khong két tiia | cac hat, khong két | khong két tia
tha
7 trong sudt, khong c6 | Hoi dyc, khong ¢6 | Hoi duc, khong c6 cac hat,
céc hat, khong két tia | c4c hat, khong két | khong két tia
tha
14 trong sudt, khong c6 | Hoi duc, khong c6 | Hoi duc, khong c6 céc hat,
cac hat, khong két tha | c4c hat, khong két | khong két tia
tha
21 trong sudt, khong c6 | trong sudt, khong trong suot, khong c6 cac
cac hat, khong két tia | ¢6 cac hat, két tha hat, két tha
thoi 20°C 10pg/ml hon hop glycolipit khang vi sinh vat
gian | doi 6-9, 6-10, 6-11, 6-12, 6-13, 6-14,
[ngay] | chiing 25ug/ml | 25pg/ml | 75pg/ml | 75pg/ml | 100pg/ | 100pg/
ml ml
0 trong Hoi duc, | Hoi duc, | Giong Gidng Gibng Gidng
sudt, khong | khong |mAuddi | mAudbi | mduddi | mau d6i
khong c6 | cb cac cd cac chung chung chung chung
cac hat, | hat, hat,
khong khong khong
kéttia | kéttoa | kéttua
7 trong Hoi duc, | Hoi duc, Gidng Gidng Gidng Gibdng
sudt, khong khong mAu d6i | miu déi | mAu ddi | miu ddi
khéng c6 | cb cac cb cac chung chung ching ching
cac hat, | hat, hat,
khong khong khong
két thia kéttna | kéttia
14 trong nd nd Gidng Gidng Gidng Gidng
subt, miu d6i | miu dbi | mAu ddi | miu ddi
khong c6 ching chung ching ching
cac hat,
khong
két tia
21 trong Hoi duc, | Hoi duc, | trong trong Gidng Giong
sudt, khong | khong | sudt, két | subt, két | mAuddi | mau dbi
khong c6 | cb cac co céac thanhe |tianhe |ching ching
cac hat, | hat, két | hat, két
khong tha tha
két tha
nhiém - - trong trong Gidng Gidng
tap sudt, két subt, két | mau d6i | mau dbi
tianhe |tianhe |chung chiing
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thoi 20°C 25pg/ml hon hop glycolipit khdng vi sinh vét

gian | dbi chimg 6-15, 100pg/ml 6-16, 100pg/ml

[ngay] ,

0 trong suot, khong Hoi duc, khong ¢6 cac | Hoi duc, khong c6 cac
¢6 cac hat, khong hat, khong két tua hat, khong két tua
két tia

7 trong sudt, khong | Gidng mAu dbi chimg | Gidng méu doi chimg
¢6 cac hat, khong
két tha

14 trong sudt, khong Hoi duc, khong c6 cac | Hoi duc, khdng c6 cac
c6 cac hat, khong hat, két tia hat, két tua
két tha

21 trong sudt, khong Hoi duc, khong c6 cac | Hoi duc, khdng ¢6 cac
c6 cac hat, khéng hat, két tha hat, két tua
két tha

thoi 40°C 10pg/ml hon hop glycolipit khang vi sinh vat

gian | dbi 6-17, 6-18, 6-19, 6-20, 6-21, 6-22,

[ngay] | ching 25pg/ml | 25pg/ml | 75pg/ml | 75pg/ml | 100pg/ 100pg/

ml ml

0 trong Hoi duc, | Hoi duc, Gibng Giéng Gibng Gidng
subt, khong khong miu ddi | mAu ddi | mAu dbi | mAu ddi
khong ¢ | co cac cd cac chiing ching chung ching
cac hat, hat, hat,
khong két | khong khong
tha kéttia | két tia

7 trong Hoi duc, | Hoi duc, | Giéng Giong Gidng Gibng
sudt, khong | khong | mAudbi | mAuddi | mluddi | miu d6i
khong cé | co cac cd cac chung chung ching ching
cac hat, hat, hat,
khong két | khong | khong
tlia kéttha | két tia

14 trong Hoi duc, | Hoi duc, | trong trong Gidng Gidng
subt, khong | khong subt, subt, mau déi | mAu dbi
khong cé | c6 cac cd cac khéng khong ching ching
cac hat, hat, két | hat, két | co cac cO cac
khong két | thanhe |thanhe | hat, két | hat, két
tha tha nhe | tha nhe

21 trong Hoi duc, | Hoi duc, | trong trong Gidng Gibng
subt, khong khong sudt, sudt, miu ddi | miu d6i
khdéng c6 | c6 cac cd cac khong khong ching ching
cachat, |hat két |hat két |cécac |cocac
khéng két | ttanhe |tianhe | hat, két | hat, két
tha tha nhe | tha nhe
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28 trong - - trong trong Gidng Gidng
suét, subt, subt, mau ddi | miu d6i
khong c6 khong khong chung ching
cac hat, coO cac cO cac
khong két hat, két | hat, két
tha tia nhe | tda nhe

thoi 40°C 25pg/ml hon hop glycolipit khang vi sinh vét

gian | d6i chimg 6-23, 100pg/ml 6-24, 100pg/ml

[ngay] ,

0 trong sudt, khéng c6 | Hoi duc, khong ¢6 cac | Hoi duc, khong c6 cac
cac hat, khong két hat, khong Kkét tia hat, khong két tha
tha

7 trong sudt, khong c6 | Hoi duc, khong c6 cac | Hoi duc, khdng c6 cac
cac hat, khéng két hat, khong két tua hat, khong két taa
tha

14 trong sudt, khéng c6 | Hat, két tia Hat, két tia
cac hat, khong két
tha

21 trong sudt, khong co | Hat, Kkét tha Hat, két tia
cac hat, khong két
tha

Tir dit lidu thi nghiém & trén ¢6 thé két luan ring su cai thién d6 twong thich bang
cach bd sung alpha-xyclodextrin la phu thudc nhiét do. Bt ngo 1a, sy cai thién do twong
thich manh hon & nhiét do thép hon theo tht tu 4 °C > nhiét do trong phong > 40°C;
viée khong twong thich ¢ 10pg/ml hdn hop glycolipit khang vi sinh vat v6i nudce €p qua
¢6 thé duge tranh khoi mot cach thanh cong bang cach bd sung chi 75ug/ml & 4°C trong
khi cin dén 100ug/ml & 40°C. Diéu nay 1a trdi véi nhitng gi thuong duoc mong doi do
d6 hoa tan thuong tdng & nhiét do cao hon. Diéu nay ching t& r:Elng su cai thi€n d6 tuong
thich khong don thuln 13 sy gia ting d6 hoa tan ma 1a mgt phat hién déng ngac nhién
trai v6i didu thuong mong doi clia nguoi cd hidu biét trong linh vuc. Ngoai ra, su cai
thién d6 tuong thich, béng cach ap dung alpha-xyclodextrin, kéo dai >28 ngay béng
cach st dung 10pg/ml hdn hop glycolipit khang vi sinh vat. Didu nay vé thuc chét khac
v6i pectin va xanthan, dugc mo ta trong vi du 4 & d6 tac dung cai thién do twong thich

mat dan ngay sau 7 dén 14 ngay.
Vidu 7: St dung t6 hop gdm beta-xyclodextrin va hdn hop glycolipit khang vi sinh vat

D& xéc nhan dic tinh cai thién dd tuong thich cta beta-xyclodextrin dbi véi viée

-42-



35106

st dung hdn hop glycolipit khang vi sinh vat trong cac san phm trén co s& nude, cu
thé 1a dd ubng, céc t6 hop gbm ca hai hop phin & céc ndng d6 khac nhau dugc nghién
ctru trong hai loai dd udng sén cé trén thi trudng ma khong cé tinh twong thich bang
cach st dung hdn hop glycolipit khang vi sinh vit mdt minh, nghia 1a khong c6 mat

beta-xyclodextrin.

Céc phan gém khoang 50mL mdi loai trong s6 hai dd udng, "Gerolsteiner
Orangenlimonade" (nudc chanh pha cam, da loai khi, dd uéng dang duc) va "REWE
Apfelsaft" (nudc ép tao, duoc loc vO trung, dd uéng dang trong suét), duoc tron véi céac
phin phén udc cta hdn hop glycolipit khang vi sinh vét va beta-xyclodextrin, bang cach
st dung cac thé tich nhu dugce chi ra trong bang dudi day, d8 tao ra mudi t6 hop céc
ndng d6; hai dung dich d6i chimg khong bd sung hdn hop glycolipit khang vi sinh vt
cling nhu beta-xyclodextrin, dugc chay song song.

Céc phan phan udc can thiét cta hdn hop glycolipit khang vi sinh vét duge
chuyén tir dung dich gbc trong nuée chira 1 mg/ml hdn hop glycolipit khang vi sinh vat
vao hai dd ubng, "Gerolsteiner Orangenlimonade" va "REWE Apfelsaft”, tuong ung.

Céc phén phan uéc cAn thiét cua alpha-xyclodextrin dugc chuyén tir dung dich
gbc trong nuéc chira 10 mg/ml hdn hop alpha-xyclodextrin vao hai d6 udng,
"Gerolsteiner Orangenlimonade" va "REWE Apfelsaft", tuong tmg.

Dé do dd duc, st dung thiét bi do d6 duc b%lng hé)ng ngoai AL250T-IR tur
AQUALYTIC®. D§ dyc duge do & ba thai diém: ngay 0, 3, 7. Tat ca cdc mau thir

nghiém duge bdo quan va gift & nhiét do trong phong.

Nuée chanh pha cam

Dich 16ng két hop 5-1 25ug/ml hén hop glycolipit khéng vi sinh vat
5-2 5-3 5-4 5-5 5-6
doi 50pg/ml 100pg/ml 250pg/ml 500pg/ml 1mg/ml
ching | beta- beta- beta- beta- beta-
xyclodextrin | xyclodextrin | xyclodextrin xyclodextrin | xyclodextrin
v Nude chanh [ml]] 50 49,25 49 48,25 47 44,5
v dung dich goc 0 0,25 0,5 1,25 2,5 5
beta-xyclodextrin
[ml]
v dung dich goc 0 1,25 1,25 1,25 1,25 1,25
hdn hop glycolipit

khang vi sinh vt
[ml]
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Két qua do d¢ duc duoc tom tit trong cc bang sau:

thoi 25pg/ml hdn hop glycolipit khang vi sinh vét trong
gian 5-1 5-2 5-3 5-4 5-5 5-6
[ngay] | ddi 50pg/ml | 100pg/ml | 250pg/ml | 500pg/ml | 1000pg/
ching ml
0 346 | 342 NTU | 341 NTU | 339NTU | 320 NTU | 298 NTU
NTU
7 260 | 212NTU | 214 NTU | 219 NTU | 217 NTU | 220 NTU
NTU

Két qua clia miu d6i chimg khi nhin bing mét thuong duoc tém tat trong cac

bang dudi day:
thoi 25pg/ml hon hop glycolipit khang vi sinh vt
gian 5-1 5-2 5-3 5-4 5-5 5-6
[ngay] doi 50pg/ml | 100pg/ml | 250pg/ml | 500pg/ml | 1000pg/ml
chung
0 Duc, Giong Giong Giong Giong Giong mau
khong ¢6 | mau doi | mau doi mau doi mau doi doi chung
cac hat, |ching ching ching ching
khong
ket tha
7 DPuc, Kéttuait | Kétthait |Ketttait |Kétttait |Ketta it
khong c6 | hon hon hon hon hon
cac hat,
khéng
ket tha
b) Nudc ép tdao
Dich 16ng két hop 10ug/ml hdn hop glycolipit khang vi sinh vét (dung dich trong sudt)
5-7 5-8 5-9 5-10 5-11 5-12
ddi 50pg/ml 100pg/ml 250pg/ml 500pg/ml 1mg/ml
ching beta- beta- beta- beta- beta-
xyclodextrin | xyclodextrin | xyclodextrin | xyclodextrin xyclodextrin
v nuGe ép tdo [ml] 50 49,25 49 48,25 47 44,5
v dung dich goc 0 0,25 0,5 1,25 2,5 5
beta-xyclodextrin
[ml]
v dung dich goc 0 0,5 0,5 0,5 0,5 0,5
h8n hop glycolipit
khang vi sinh vt
[ml]

Két qua do d6 duc duge tém t4t trong cac bang sau:
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thoi gian 10pg/ml hon hop glycolipit khang vi sinh vét (dung dich trong sudt)
[ngay] 5-7 5-8 5-9 5-10 5-11 5-12
d6i chimg | 50pg/ml | 100pg/ml | 250pg/ml | 500pg/ml | 1000pg/ml
0 0,43 NTU | 1,09 NTU | 0,98 NTU | 0,72 NTU | 0,69 NTU | 0,72 NTU
7 0,45NTU | 0,52 NTU | 0,54 NTU nd nd nd

Két qua ctia mau d6i ching khi nhin bang mat thuong duge tom tat trong cac

bang dudi day:
thoi 10pg/ml hon hop glycolipit khang vi sinh vat (dung dich trong subt)
gian 5-7 5-8 5-9 5-10 5-11 5-12
[ngay] d6i 50pg/ml | 100pg/ml | 250pg/ml | 500pg/ml | 1000pg/ml
ching
0 trong Gidng Gidng Gidng Gibng Gidng mau
subt, mu déi | miu ddi mAu dbi méu d6i d6i chimg
khong c6 | chung ching ching ching
cac hat,
khong
két tua
7 trong Két tha it | Kéttiait |nd nd nd
suét, hon hon
khong co
cac hat,
khong
két thia

nd = khong duoc xac dinh

Tir dit lidu thi nghiém néu trén c6 thé két luan ring dung dich 10pg/ml hon hop
glycolipit khang vi sinh vét trong d6 ubng dang trong subt Apple Juice c6 thé dugc lam
4n dinh mot cach chic chin bing cach két hop véi 50pg/ml beta-xyclodextrin. Nhu
duoc chimg minh trong vi du 7, 10pg/ml dung dich chi chira hdn hop glycolipit khang
vi sinh vat trong dd ubng dang trong sudt Apple Juice da th8 hién sy két tha ngay sau 3
ngdy. D&i v6i dung dich 25ug/ml hdn hop glycolipit khdng vi sinh vat trong d6 udng
dang duc Orange Lemonade, ¢ thé dat duogc su dn dinh mot cach chéc chin bang cach
bd sung 50pg/ml beta-xyclodextrin. Nhu duoc chimg minh trong vidu 7, 25 ng/ml dung
dich chi chtra hdn hop glycolipit khang vi sinh vét trong dd ubng dang duc Orange

Lemonade da thé hién su két tiia ngay sau 3 ngay.
Vi du 8: Str dung dung dich gbe tlr vi du 3 trong cac san phim trén co s& nude

2 x 400 ml hai d udng, "Gerolsteiner Orangenlimonade" (nu6c chanh pha cam,
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d3 loai khi, d6 udng dang duc) va "Kastell Zitronensprudel" (nuéc chanh pha qua co
mui, duoc loc vO trung, dd uéng dang trong sudt), mdi loai dugc nap vao binh
Erlenmeyer dung tich 500 mL. Sau d6, mot thé tich x4c dinh dung dich géc, nhu duogc
chi ra trong bang dudi ddy, duoc tao ra theo vi du 3, duge b vao cac dd udng nay va

duoc khudy trong 5 phit & nhiét d trong phong:

nudce chanh pha qua co6 nudc chanh pha cam

d6 ubng mui
6-1 6-2 6-3 6-4

PS80-1 PS80-2 PS80-1 PS80-2
Dung dich gbc 3-1 3-2 3-1 3-2
(Xem vi du 3)
v db ubng 400 ml 400 ml 400 ml 400 ml
v dung dich géc 0,5 ml 0,5 ml 1,25 ml 1,25 ml
¢ polysorbat 80 100 pg/ml | 100 pg/ml | 250 pg/ml | 250 pg/ml
¢ hdn hop glycolipit khang vi | 10 pg/ml 25 pg/ml 25 pg/ml | 100 pg/ml
sinh vat .

2 phan 50 mL cla bdn dung dich trong binh Erlenmeyer dugc d6 vao 6ng hinh
noén polystyrol vo trung trong subt va dugc day nut dé nghién clru tinh 4n dinh va tinh
tuong thich ctia mdi d6 ubng ¢ ba nhiét do khac nhau (6/20/40°C), tao ra bén dng
nghiém d6i véi mdi nhiét d6 va dd udng. 24 bng nghiém nay dugc bao quan trong bay
ngdy va dugc quan sat ¢ ngay 0, 3 va 7 bang cach do d§ duc cling nhu quan sat béng
mit thuong. Dung dich d6i chiing khong b sung bt ky thanh phan ndo duge chay song

song.

Két qua duoc md ta trong bang sau day; khong b sung chéit phu gia c6 nghia 1a
ca dung dich gbc cling nhu polysorbat 80 hozc hdn hop glycolipit khang vi sinh vat déu

khong duoc bd sung.
Nuée chanh pha qua cé mui

Két qua do dé duc & 6°C, 20°C va 40 °C duoc tém tat trong céc bang dudi day:

thoi gian [ngay] 6°C polysorbat 80 0,1g/L.
dbi chimg 6-1 6-2
10pg/ml 25ug/ml
0 0,58 NTU | 0,56 NTU | 0,57 NTU | 0,61 NTU | 0,63 NTU
3 0,63 NTU | 0,64 NTU | 0,62 NTU | 0,64 NTU | 0,68 NTU
7 0,60 NTU | 0,62 NTU | 0,62 NTU | 0,64 NTU | 0,64 NTU
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thoi gian [ngay] 20°C polysorbat 80 0,1g/L
d6i chimg 6-1 6-2
10pug/ml 25ug/ml
0 0,57 NTU | 0,59 NTU | 0,53 NTU | 0,64 NTU | 0,65 NTU
3 0,60 NTU | 0,59 NTU | 0,61 NTU | 0,54 NTU | 0,53 NTU
7 0,58 NTU | 0,60 NTU | 0,60 NTU | 0,61 NTU | 0,61 NTU
thoi gian [ngay] 40°C polysorbat 80 0,1g/L
dbi ching 6-1 6-2
10pg/ml 25pg/ml
0 0,58 NTU | 0,59 NTU | 0,58 NTU | 0,64 NTU | 0,66 NTU
3 0,58 NTU | 0,58 NTU | 0,58 NTU | 0,58 NTU | 0,59 NTU
7 0,62 NTU | 0,63 NTU | 0,60 NTU | 0,64 NTU | 0,60 NTU

Két qua ctia mAu déi chimg khi nhin bing mat thuong & 6°C, 20°C va 40°C dugce

tom tat trong cac bang dudi day:

Thot 6°C polysorbat 80 0,1g/L.
gian d6i chimng 6-1 6-2
[ngay] 10pg/ml 25pg/ml
0 Dung dich trong sudt, Gibng | Gidng Gibng | Gidng
khong c6 cac hat, khong mau mau mau mau
két tha dbi déi déi déi
chimg |ching |chung | chiung
3 Dung dich trong sudt, Gibng | Giéng Gibng | Gibng
khong c6 cac hat, khong mau mau mau mau
két tha doi doi dbi dbi
chimg | chimg | chiing | chung
7 Dung dich trong sudt, Gibng | Gidng Gibng | Gidng
khong c6 cac hat, khong mau mau mAau mau
két ta dbi dbi dbi dbi
chimg |ching |ching | ching
Thoi 20°C polysorbat 80 0,1g/LL
gian dbi ching 6-1 6-2
[ngay] 10pg/ml 25pg/ml
0 Dung dich trong sudt, Gibng | Giong Gibng | Gidng
khong c6 cac hat, khong mau mau mAau mau
két tia dbi dbi dbi dbi
chimg | ching | chiung | chung
3 Dung dich trong sudt, Gibng | Giong Gibng | Giong
khong c6 cac hat, khong mau mau mau miu
két tha
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doi doi doi doi
chimg | chiing | ching | ching
7 Dung dich trong sudt, Gibng | Gidng Gibng | Giong
khdng c6 cac hat, khong mau mau mau mau
két ta doi dbi dbi dbi
chimg | ching | chimg | ching
Thoi 40°C polysorbat 80 0,1g/L
gian db6i chimg 6-1 6-2
[ngay] 10pg/ml 25ug/ml
0 Dung dich trong sudt, Gibng | Gidng Gibng | Giong
khong c6 cac hat, khong mau mau mau mau
két tua dbi dbi d6i | dbi
chimg | chung | ching | ching
3 Dung dich trong subt, Gibng Gibng | Giong Gidng
khdng c6 cac hat, khong mau mau mau mau
két tia dbi dbi déi dbi
chimg | ching | chung | ching
7 Dung dich trong subt, Gibng | Gibng Gibng | Giong
khoéng c6 cac hat, khong mau mau mau miu
két tha dbi dbi dbi dbi
chimg | ching | ching | ching

b) Nuéc chanh pha cam

Két qua do do duc & 6°C, 20°C va 40 °C duge tom tit trong cac bang dudi day:

thoi 6°C polysorbat 80 0,25g/L

gian | D6i 6-3 6-4

[ngay] | chung* 25pg/ml 100pg/ml

0 324 280 278 221 219
NTU NTU NTU NTU NTU

3 293 257 261 205 204
NTU NTU NTU NTU NTU

7 266 245 242 201 199
NTU NTU NTU NTU NTU

thoi 20°C polysorbat 80 0,25g/L

gian dbi 6-3 6-4

[ngay] | chung 25png/ml 100pg/ml

0 324 281 274 229 221
NTU NTU NTU NTU NTU

3 273 223 228 183 185
NTU NTU NTU NTU NTU
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7 260 204 204 | 64 NTU | 66 NTU
NTU NTU NTU

thoi 40°C polysorbat 80 0,25g/L

gian | ddi 6-3 6-4

[ngay] | ching 25ug/ml 100pg/ml

0 310 280 277 226 216
NTU NTU NTU NTU NTU

3 254 174 175 126 101
NTU NTU NTU NTU NTU

7 244 163 168 | 95 NTU | 94 NTU
NTU NTU NTU

Két qua ctia mAu dbi chimg khi nhin bing mat thuong ¢ 6°C, 20°C va 40°C duge

tom tat trong cac bang dudi day:

Thoi 6°C polysorbat 80 0,25g/L

gian A 1 6-3 6-4

ngay] | 401 chime 2519/ml 100pg/ml

0 Dung dich Gibng mau Gidng mau Gidng mau Gibng mau
trong sudt, ddi chimg | dbi ching d6i chimg d6i ching
khong cé cac
hat, khong
két tha

3 Dung dich Hoi duc, Hoi duc, Triib, keine Triib, keine
trong sudt, khong co khong c6 Partikel, kein | Partikel, kein
khong c6 cac | céc hat, két | cac hat, két | Bodensatz Bodensatz
hat, két tha tha yéu tha yéu
véu

7 Dung dich Gibng miu | Giéng miu Gidng méu Gidng mau
trong subt, dbi chimg | dbi ching d6i ching ddi ching
khong cé cac
hat, két tia
yéu

Thoi 20°C polysorbat 80 0,25g/L

gian IO 6-3 6-4

[ngay] |90 chune 25pg/ml 100pg/ml

0 Dung dich Gidng mau Gidng mau Gidng miu | Gidng mau
trong sudt, d6i chimg | di chung | dbi ching | i chimg
khong cé cac
hat, khong két
tha
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3 Dung dich Hoi duc, Hoi duc, Duc, khéng | Duc, khong
trong sudt, khong c6 khong co cd cac hat, | co cac hat,
khong c6 cac | céc hat, két | céc hat, két | khong két | khong két
hat, két toa yéu | tha yéu tha yéu tha tha
7 Dung dich Gidng mau Gidng mau | T4ch céc Tach céc
trong sudt, d6i chimg d6i chimg | pha léng, pha 16ng,
khong co cac cac hat cac hat
hat, két tia yéu
Thoi 40°C polysorbat 80 0,25g/L
gian £ 1 6-3 6-4
[ngay] doi chimg 25nug/ml 100pg/ml
0 Dung dich Gidng mau Gidng mau Gibng miu | Giéng mau
trong sudt, d6i chiing d6i ching déi chimg | d6i chimg
khong c6 cac
hat, khong két
tha

3 Dung dich Gibng mau Gibng mau | Dung dich | Dung dich
trong subt, dbi ching d6i ching trong sudt, | trong sudt,
khong co cac hat, két tha | hat, két tua
hat, két tha yeu manh manh

7 Dung dich Gidng mau Giéng mau | Dung dich | Dung dich

trong sudt, d6i ching d6i chiing trong sudt, | trong subt,
khong co cac hat, két tha | hat, két tha
hat, két tia yéu manh manh

*Poi chimg c6 nghia 12 ca polysorbat 80 cling nhu hdn hop glycolipit khang vi

sinh vat déu khong dugc bd sung

Tu dit liéu néu trén c6 thé két luan rang dung dich 10pg/ml va 25pg/ml hdn hop

glycolipit khang vi sinh vat trong d6 ubng dang trong suét Citrus Lemonade c6 thé duge

lam én dinh mot cach chic chén bang cach két hop v&i 100pg/ml polysorbat 80; tinh

6n dinh tham chi c6 thé dugc xac nhan & ba nhiét do bao quan khac nhau. Nhu dugc

minh hoa trong vi du 7, 10pg/ml dung dich chi chira hdn hop glycolipit khang vi sinh

vat trong d6 ubng dang trong subt Citrus Lemonade thé hién su két tiia ngay sau 3 ngay.

Déi v6i dung dich 25ug/ml hdén hop glycolipit khang vi sinh vat trong dd ubng dang

duc Orange Lemonade, c6 thé dat duge do on dinh mot cach chéc chin bang cach bd

sung 250pg/ml polysorbat 80 trong khi lugng 250pg/ml polysorbat 80 két hop véi

100pg/ml h3n hop glycolipit khang vi sinh vét hién nhién 12 khong du do quan st thy

su gia tang két tha giam do duc sau 7 ngay. Nhu dugc ching minh trong vi du 7, dung

dich 25pg/ml chi chia hdn hop glycolipit khang vi sinh vét trong d6 udng dang duc
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Orange Lemonade da thé hién su két tia ngay sau 3 ngdy.

Vi du 9: Vi du v& tinh twong thich ctia hdn hop glycolipit khéang vi sinh vét khong sir
dung chét én dinh phdi ché bat ky

P& so sanh hdn hop glycolipit khang vi sinh vét dugc ding cho db udng dugc st
dung trong céc vi du 4-8 ma khong ap dung bét ky chat on dinh phdi ché nao, nghia 1a

polysorbat va xyclodextrin.

Céc phin khoang 50mL mdi trong sb ba dd udng, "Gerolsteiner
Orangenlimonade" (nuGc chanh pha cam, di loai khi, do uéng dang duc), "Kastell
Zitronensprudel" (nudc chanh pha qua c¢6 mui, duogc loc v6 trung, d6 udng dang trong
suét), va "REWE Apfelsaft" (nudc ép tdo trong sudt, duoc loc vo tring, d6 uéng dang
trong sudt), duge tron véi cac phin phan uéc cua hdn hop glycolipit khang vi sinh vat
dé tao ra chin dung dich thir nghiém; ba dung dich d6i chiing khong bd sung hdn hop
glycolipit khang vi sinh vt dugc chay song song:

7-1 7-2 7-3 7-4
doi hdn hop glycolipit hdn hop glycolipit hdn hop glycolipit khang
chimg | khang vi sinh vt khéang vi sinh vat vi sinh vét
Spg/ml 10pg/ml 25ug/ml

Vide didu ché mAu thir nghiém va quy trinh thi nghiém la giéng hét nhu duoc chi

ra trong vi du 4 va 5 va quan sat bing mit thudng cho thy cac két qua sau:

"REWE Apfelsaft" (nudc ép tao, duoc loc vo trung):

hdn hop glycolipit khang vi sinh vat [ug/ml]
thoi 7-11 7-21 7-31 7-41
gian d6i ching 5 pg/ml 10 pg/ml 25 pg/ml
[ngay] ] ] _
0 Trong suot, khong | Gidng mau Hoi duc Hoi duc
c6 hat, khong két | d6i chimg
tua
3 Trong sudt, khong Gibéng mau Trong subt Trong sudt nhung
¢6 hat, khong két d6i chimg nhung két tha két tha manh
tha nhe
7 Trong su6t, khong Gidng miu Trong subt Trong sudt nhung
¢ hat, khong két d6i chimg nhung két tha | két tha manh
tha nhe
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14 Trong sudt, khong Gidng mau
¢6 hat, khong két d6i ching
tha
"Gerolsteiner Orangenlimonade" (nugc chanh pha cam, da loai khi):
hdn hop glycolipit khang vi sinh vat [ug/ml]

thoi 7-12 7-22 7-32 7-42
gian d6i chimg 5 ng/ml 10 pg/ml 25 pg/ml
[ngay] o .
0 Duc, khong c¢6 cac | Giong mau Giong mau Puc it

hat, khong két tiia d6i chiing dbi ching
3 Duc, khong c6 cac Gidng mau Gibng miu Trong sudt, két tha

hat, khong két tia d6i chimg dbi ching
7 DPuc, khong c6 cac Gidng mau Gibng miu Trong sudt, két tha

hat, khong két tila d6i chiing dbi chimg
14 DPuc, khong co cac Gidng mau Gidng mau -

hat, khong két tia d6i chiing dbi chiing

"Kastell Zitronensprudel” (nuéc chanh pha qua c6 mui, dugce loc vo trung):
hdn hop glycolipit khang vi sinh vat [pg/ml]

thoi 7-13 7-23 7-33 7-43
gian d6i ching 5 pg/ml 10 pg/ml 25 pg/ml
[ngay] , , _ , _ , -
0 trong sudt, khong c6 | Gidng mau Giong mau Giong mau doi

céc hat, khong két d6i ching dbi chiing chung

tha
3 trong sudt, khong c6 Gidng miu két tiia nhe két tha nhe

céc hat, khong két | ddi chimg

tha
7 trong sudt, khong c6 Gidng mau Gidng mau su két tia

céc hat, khong két | ddi chung dbi chiing

tua
14 trong sudt, khoéng c6 Gidng mau Gidng mau -

céc hat, khong két d6i chiing d6i chimg

tua

Tir dit lidu thi nghiém néu trén c6 thé két luan ring tinh twong thich ctia hon hop
glycolipit khang vi sinh véat dugc hoa tan trong d6 ubng dang trong sudt Citrus
Lemonade va Apple Juice, nhu dugc st dung ¢ déy, bi giéi han & ndéng d6 10pg/ml
trong khi & ndng do6 25ug/ml sy két tha c6 thé dugce quan sat thiy ngay sau 3 ngay trd
nén rd rét sau 7 ngay. Tinh twong thich cta hdn hop glycolipit khang vi sinh vét dugc
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hoa tan trong d6 udng Orange Lemonade, nhu dugc sir dung ¢ day, bi gi6i han & ndng

d6 tham chi thip hon 13 Spg/ml trong khi & ndng d6 10pg/ml su két tha c6 thé duge

quan sat thiy ngay sau 3 ngay. Trong truong hop do 4n dinh c6 duge sau 7 ngay, nd

van 6n dinh thdm chi sau 14 ngay.

Vi du 10: So sanh ndng dd trc ché t6i thiéu (Minimum Inhibitory Concentration - MIC)

ctia hdn hop glycolipit khang vi sinh vét & dang riéng r& hodc két hop véi chét 6n dinh

phdi ché

Bang dudi day liét ké cac gia tri MIC xac dinh duge d6i v6i hdn hop glycolipit

khang vi sinh vat & dang riéng ré hotic két hop v6i chit én dinh phéi ché ddi voi hai

sinh vét gdy hu hong: Saccharomyces cerevisiae MUCL 53497 va Aspergillus niger

ATCC 16404:
S. cerevisiae A. niger
MIC [pg/mL] cua glycolipit theo sang so sanh | theo sang so sanh
ché ché
, ‘Nongdo | ket hop khong | ket hop khong
chat 6n dinh chat 6n dinh v6ichdt on | dung chat | v6ichat 6n | dung chat
phbi ché phéiché | dinhphéi| Oéndinh| dinhphdi|  éndinh
[pg/mL] che phoi ché che phoi ché
25 25 12,5 12,5 3.1
bh 50 12,5 6.3 31 3.1
alpha- 100 25 12,5 3.1 3.1
xyclodextrin 250 50 50 31 31
500 100 50 12,5 3.1
bt 100 12,5 6.3 3.1 3.1
ca- . 250 25 25 12,5 3.1
xyclodextrin 500 25 12,5 3.1 3.1
50 12,5 6,3 3,1 3,1
Metyl-beta- 100 25 12,5 3.1 3.1
xyclodextrin 250 50 25 3.1 3.1
250 25 12,5 6.3 3.1
Hydroxypropyl- 1000 50 50 6.3 3.1
beta- 100 12,5 3.1 6.3 1.6
xyclodextrin 250 25 3.1 12,5 16
100 6.3 3.1 6.3 12,5
Polysorbat 20 250 25 3.1 12.5 12.5
75 12,5 3.1 6.3 12,5
Polysorbat 60 100 12,5 3.1 6.3 12,5
50 50 12,5 12,5 3.1
Polysorbat 80 100 12,5 6.3 3.1 1.6

-53-




35106

250 25 12,5 3,1 1,6

500 100 25 12,5 3,1

Viée két hop duogc tién hanh béng cach st dung chat 8n dinh phéi ché & cac ndng
d6 khac nhau, nhu duge chi ra. Cac gia trj MIC dugc x4c dinh bing céch cdy voi 1 x
10E5 CFU/mL vi sinh vat twong tmg, sau d6 0 trong méi trudng SDB ¢ 28°C trong 48
gi0 va quan sat bang mét thuong su phat trién clia vi sinh vat. Nong do thap nhit ma
khong phat hién dugc su phat trién cua vi sinh vat dugc xem la MIC. Tt ¢4 céc 14n x4c

dinh duge thyc hién lap lai hai 1an.

Tir dit lidu thi nghiém néu trén 6 thé két luan rang hén hop glycolipit khang vi
sinh vét van gitt duoc hidu lyc khang vi sinh vét ctia n6, nhu dugc ching minh trén day
bdi gia tri MIC dbi v6i cac ching ndm men va nidm mdc ngay ca khi két hop véi va
xyclodextrin polysorbat, nhu duge liét ké. Tuy nhién, gia tri MIC phu thudc vao ndng
d6 ctia xyclodextrin va polysorbat dugc sir dung, nghia la ndng d6 xyclodextrin va
polysorbat cang cao, gid tri MIC do dugc cang cao. Vuot qua muc ndng d6 500 pg/mL
xyclodextrin hodc polysorbat, hdn hop glycolipit khang vi sinh vét tré nén khong co
hiéu qua.

Vidu 11: St dung t6 hop gbm metyl-beta-xyclodextrin va hdn hop glycolipit khang vi
sinh vat

Dé xé4c nhén dic tinh 6n dinh phbi ché ctiametyl-beta-xyclodextrin d6i véi vide
stt dung hdn hop glycolipit khang vi sinh vat trong céc san phim trén co s& nudc, cu
thé 1a d6 udng, cac t6 hop gébm c hai hop phin & cac ndng d6 khac nhau dugc nghién
ctu trong hai loai dd ubng sin c6 trén thi trudng ma khong c6 tinh twong thich béng
cach stt dung hdn hop glycolipit khang vi sinh vat mot minh, nghia la khong c6 mat

metyl-beta-xyclodextrin.

Hai db udng, "Gerolsteiner Orangenlimonade" (nuéc chanh pha cam dang duc,
d3 loai khi; d6 udng dang duc) va "REWE Apfelsaft" (nuéc €p tdo trong sudt, duoc loc
vo trung; db ubng dang trong sudt), duoc str dung va dung dich thir nghi¢ém duge diéu
ché nhu d3 mo ta trong vi du 5 bang céach sir dung dung dich gdc chira 50mg/ml metyl-
beta-xyclodextrin cling nhu dung dich gbc chira Smg/ml cua hdn hop glycolipit khang

vi sinh vat déu trong nuée vo trung, tuong Gng.
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Dé do dd duc, st dung thiét bi do do duc bé“mg héng ngoai AL250T-IR tu
AQUALYTIC®. Dy duc duge do ¢ nim thdi diém: ngay 0, 3, 7, 14 va 28. T4t ca céc

mau thir nghiém dugc bao quan va gilt ¢ nhiét d6 trong phong.

Két qua vé tinh twong thich d6i véi Orange Lemonade va Apple Juice:

Do ubng Apple Juice
hdn hop glycolipit
khang vi sinh vat
[ug/mL] 0 10 10 10 10 10
metyl-beta-
xyclodextrin
[ug/mL] 0 50 75 100 150 250
metyl-beta-
xyclodextrin so v6i
hdn hop glycolipit
khang vi sinh vat - 5 7,5 10 15 25
thoi gian [ngay] do duc [NTU]
0 0,67 1,71 1,21 1,05 0,92 0,88
28 0,72 0,86 1,50 1,77 1,78 1,80
Quan sat bang mét thuon
trong sudt, | Puc it,
khoéng cé khong co Gidng Gidng Gibng Gibng
0 cac hat, cac hat, mAu d6i | mAu déi | mAu dbi | mAu dbi
khong két | khong két | ching | chimg | ching | ching
tha tda
trong suét, Duc it,
khong c6 | khong c6 Gibng | Gibng Gibng | Gibng
7 céc hat, céc hat, miu d6i | mAu déi | mAu d6i | mAu dbi
khong két | khong két | chung | ching | ching | ching
tia tda
trong sudt, | Puc it,
khong co khong co Gidng Gidng Gibng Gibng
14 céc hat, céc hat, mau d6i | mAu déi | mAu dbi | miu dbi
khong két | khong két | chung |chung |ching | ching
tha tia
trong sudt, | Puc it,
khoéng c6 | khong co Gibng | Gidng Gibng | Gibng
21 cac hat, céc hat, mAu d6i | mAu déi | mAu dbi | miu ddi
khong két | khong két | chung | ching | ching | ching
tua tua
trong suét,
khong c6 £ o Gibng | Gidng Gibng | Gibng
, két tua X ZA. X 2. X zA- X 2.
28 cac hat, ha mau doi | mau doi | mau d6i | mau doi
khong két | ™ chimg | ching |ching | ching
tha

-55-



35106

Db udng Orange Lemonade

hdn hop glycolipit

khang vi sinh vat

[pg/mL] 0 25 25 25 25 25

metyl-beta-

xyclodextrin

[ug/mL] 0 100 250 375 500 1000

metyl-beta-

xyclodextrin so voi

hdn hop glycolipit

khang vi sinh vét -- 4 10 15 20 40

thoi gian [ngay] d6 duc [NTU]

0 274 283 270 269 258 244

28 194 145 161 173 189 185
Quan sat bing mit thudng
Puc,
khong c6 | Gibng Gibng Gidng Gidng Gibng

0 cac hat, miu d6i | mAu déi | m3u déi | mAu déi | mAu dbi
khong két | chimg - | ching chung chung chiing
tia
Duc,
khong co Gibng Gidng Gidng Gibng

7 céc hat, kéttia | miuddi | mAuddi | mAu dbi | miu dbi
khong két chung ching chung chiing
tia
Duc’ r r
khonged | | yan & | Kétta | O0NE Giong

14 cac hat, két tha thanhd | nho mau doi | mau doi
khong két ching ching
tia
DUC, r r
khonges | | ya g | Kéea | S108, | Clong

21 cac hat, két tha tianho | nho mau déi | mau doi
khong ket chung ching
tia
Buc, , ,
knonge | | yan é | Kéea | O08, | Glong

28 cac hat, ) két tua thanho | nho mau d6i | mau doi
khong két chung chung
tua

Tir dit lidu thit nghiém néu trén c6 thé két luan ring dung dich 10pg/ml hon hop

glycolipit khang vi sinh vat trong d6 udng dang trong sudt Apple Juice c6 dé duge lam

én dinh mot cach chac chén trong 28 ngay bing cach két hop voi 75pg/ml metyl-beta-

xyclodextrin trong khi luong 50pg/ml metyl-beta-xyclodextrin hién nhién 14 van khong

du do quan sat thdy két tia nho. Nhu duoc chimg minh trong vi du 9, 10pg/ml dung
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dich chi chita hdn hop glycolipit khang vi sinh vat trong d6 ubng dang trong subt Apple
Juice da thé hién su két tha ngay sau 3 ngay. DPbi v6i dung dich 25pg/ml hdn hop
glycolipit khang vi sinh vat trong d6 udng dang duc Orange Lemonade c6 thé dat duoc
5 6n dinh mot cach chac chén trong 28 ngay béing cach bd sung 500pg/ml metyl-beta-
xyclodextrin trong khi lugng 250pg/ml metyl-beta-xyclodextrin hién nhién 13 khoogn
dt do quan sat thdy su gia ting d6 duc va su két tia sau 14 ngay. Nhu dugce chimg minh
trong vi du 9, dung dich 25pg/ml chi chira hdn hop glycolipit khang vi sinh vt trong

d6 ubng dang duc Orange Lemonade da thé hién sy két tha ngay sau 3 ngay.

Vi du 12: Str dung t6 hop gdm hydroxypropyl-beta-xyclodextrin va hdn hop glycolipit
khang vi sinh vat

Pé xac nhin dic tinh cai thién tinh twong thich ctahydroxypropyl-beta-
xyclodextrin d6i vé6i viée str dung hdn hop glycolipit khang vi sinh vt trong cac san
phim trén co s& nudce, cu thé 1a dd udng, céc t6 hop gdm cé hai hop phén & cac ndng
d6 khéac nhau duge nghién ctru trong hai loai d6 ubng sin c6 trén thi trudng ma khong
¢6 tinh tuong thich bang cach st dung hdn hop glycolipit khang vi sinh vat mdt minh,
nghia 12 khong c6 mét hydroxypropyl-beta-xyclodextrin.

Hai dd udng, "Gerolsteiner Orangenlimonade" (nu6c chanh pha cam dang duc,
d4 loai khi; dd udng dang duc) va "REWE Apfelsaft" (nudc €p tao trong sudt, duoc loc
vo trung; a6 uéng dang trong sudt), duoc str dung va dung dich thir nghiém duge diéu
ché nhu dd mo ta trong vi du 5 bing cach st dung dung dich gbe chira 50mg/ml
hydroxypropyl-beta-xyclodextrin cfing nhu dung dich gbc chtra Smg/ml cta hdn hop

glycolipit khang vi sinh vat déu trong nude vo trung, tuong Gng.

DPé do dd duc, st dung thiét bi do d6 duc béng héng ngoai AL250T-IR tur
AQUALYTIC®. P9 duc dugc do & nam thoi didm: ngay 0, 3, 7, 14 va 28. Tit ca céc

mau thir nghiém duoc bao quan va gitt ¢ nhi¢t do trong phong.

Két qua vé tinh twong thich dbi v6i Orange Lemonade va Apple Juice:

Do udng Apple Juice

hdn hop glycolipit

khang vi sinh vét

[pg/mL] 0 10 10 10 10 10
hydroxypropyl-beta-

xyclodextrin [pg/mL] 0 50 75 100 150 250
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hydroxypropyl-beta-
xyclodextrin so véi
hdn hop glycolipit
khéng vi sinh vt - 5 7,5 10 15 25
thoi gian [ngay] do duc [NTU]
0 0,68 2,03 1,55 1,86 1,49 1,09
28 0,75 0,76 0,8 0,81 0,93 1,86
Quan sat bang mdit thuong
Sggt% 1330 yéu: DI{C yéuz DUAC yéu: Gibng | Gidng
Khone o6 ong c6 | khong cd | khong ¢ miu miu
0 . g céc hat, céc hat, cac hat, £ re
cac hat, " n " doi doi
khong két khong khong khong chung | chung
tim ket taa két tha két taa
trong
subt, Gi(?'lng Gi6~ng
7 kh’0 ne co hat Hatnhé | Hat thua mau med
céc hat, doi doi
khong két chiimg | ching
tia
trong
subt, Gi6~ng Giéng
14 kh,o ng co hat Hatnh6é | Hat thua med mau
céc hat, doi doi
khong két ching | ching
tda
trong
sudt, Giéng Giélng
21 khong ¢6 | ¢ Hatnho | Hatthua | e | ‘oar
cac hat, dodi doi
khong két ching | ching
tha
trong
sudt, Giélng Giélng
28 khong co | ¢ Hatnho | Hatthua | e | Ther
cac hat, doi doi
khong két chimg | ching
tia
Do udng Orange Lemonade
hdn hop glycolipit
khang vi sinh vat
[pg/mL] 0 25 25 25 25 25
hydroxypropyl-beta-
xyclodextrin [pg/mL] 0 100 250 375 500 1000
hydroxypropyl-beta-
xyclodextrin so v&i hdn
hop glycolipit khang vi
sinh vat - 4 10 15 20 40
thoi gian [ngay] do duc [NTU]
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0 276 272 272 257 261 249
28 197 148 148 152 158 176
Quan sdt bang mdt thuwong
Puc,
khoéng c6 | Gibng Gibng | Gibng | Gibng Gibng
0 chc hat, | mAu ddi | mAu d6i | mAu dbi | mAu ddi | mau doi
khong két | ching | ching | chung | chiung | ching
tia
DPuc,
khong c6 £ oo Gibng
7 cac hat, kéttia | kéttoa | kéttua KEL?a mau doi
khong ket ching
tia
DPuc, )
khong c6 L Giong
14 cac hat, kéttia | kéttoa | kéttua Ke‘;ltﬂua mAau d6i
khong két nho ching
tla
Puc, )
khong c6 £ oo Gidn
21 cac filt, kéttha | kéttoa | kéttoa Ketwa | oay d%i
A X nhod ,
khong két ching
tla
Puc,
khoéng c6 £ o o
28 céc }%at, kéttia | kéttoa | kéttua Ket 'Eua Ke;t t,u a
n % nhd rat it
khong ket
tha

Tir dit lidu thit nghiém néu trén c6 thé két luan ring dung dich 10pg/ml hdn hop
glycolipit khang vi sinh véat trong dd udng dang trong sudt Apple Juice c6 dé dugc lam
6n dinh mot céach chic chén trong 28 ngay bang cach két hop véi 150pg/ml
hydroxypropyl-beta-xyclodextrin trong khi luong 100pg/ml hydroxypropyl-beta-
xyclodextrin hién nhién 1 vin khong dit do quan st thiy két tiia nho. Nhu duge chimg
minh trong vi du 9, 10pug/ml dung dich chi chira hdn hop glycolipit khang vi sinh vat
trong dd udng dang trong sudt Apple Juice da thé hién sy két tha ngay sau 3 ngay. Pbi
v6i dung dich 25ug/ml hdn hop glycolipit khéang vi sinh vat trong d6 ubng dang duc
Orange Lemonade co thé dat duoc do 4n dinh mot cach chéc chin trong 28 ngay béng
cach bd sung 1000pg/ml hydroxypropyl-beta-xyclodextrin trong khi lugng 500pg/ml
hydroxypropyl-beta-xyclodextrin hién nhién 13 khong da do quan sét thiy su gia ting
d5 duc va su két tia sau 7 ngdy. Nhu duge chimng minh trong vidu9, dung dich 25pg/ml
chi chira hdn hop glycolipit khang vi sinh vat trong d6 ubng dang duc Orange Lemonade
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da thé hién sy két tha ngay sau 3 ngdy.

Vi du 13: Thir nghiém thtr thach bao quan cta hdn hop glycolipit khang vi sinh vat két
hop véi chat dn dinh phdi ché trong cac d6 udng chon loc

Trudng hop 1: Volvic Juicy Sommerfriichte (d6 udng tlr qua; 10% nudc ép qua)

a) Céac thlr nghiém ban dAu chi ra ring viéc bd sung hdn hop glycolipit khang vi sinh
vat theo séng ché (sau day con dugc viét tat 1a "AGL") vao db ubng tir qua dan dén su

khong twong thich mdt chut lién quan dén dang bén ngoai khi quan sat bang mét thuong

cua do uong.

¢ (AGL) 0 (d6i chiing) 5 10 25
[pg/ml] ] ,
Thoi Dang bén ngoai khi quan st bang mat thudng
gian:
1h ft duc, khong c6 | Gibng mAu dbi Gibng mau dbi Gibng mau dbi
cé4c hat, khong c6 | ching ching chung
cdn
28d trong sudt, khong | twong tw mAu d8i | twong tw mau doi | hat duc, chu yéu
c6 cac hat, 16p can | ching, nhidu cin | chimg, nhidu cin | 1a & day
mong ling hon mdt chut ling hon
Thoi b6 duc [NTU]
gian:
1h 6,11 7,68 8,70 11,40
28d 0,60 0,57 0,49 0,49

Anh huéng khong twong thich quan sat dugc dugc gia tang hon nita khi thi
nghiém duoc lap lai & 6°C (nghia 1a diéu kién trong ti lanh).

b) Tuy nhién, khi dé ubng tir qua chtta 5 hodc 10 pg/ml AGL duoc thir thich bang cach
bd sung cac vi sinh vat nhét dinh gay hu hong thyc phim, d4 chi ra rang néng d6 AGL
thir nghiém ngén nglra mdt cach chéc chin sy hu hong cla dd udng. Khong phat hién
thay vi sinh vat ndo c6 thé sdng sét dugc trong céc ché phdm d6 ubng sau khoang thoi

gian 1 28 ngay & nhiét d6 trong phong.
Thir nghiém thach thirc bdo quan dugc tién hanh nhu sau:

D& ubng duge lam hu hong bang hdn hop gdbm ba ndm men hogc ba ndm mac.
HOon hop nam men: Saccharomyces cerevisiae, Zygosaccharomyces rouxii,

Zygosaccharomyces bailii. Hdn hop nim mbc: Aspergillus niger, Byssochlamys nivea,
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Penicillium roqueforti. Hon hop gdm cac glycolipit duge bb sung vao d6 ubng & cac
néng do khac nhau, va sau d6 n6 duoc chung véi hdn hop nAm men hodc mim mbe voi
ndéng d6 100 don vi hinh thanh khuén lac (colony forming unit - cfu) trén mot ml d6i
v6&i mdi hdn hop. Thue hién 0 trong 28 ngay ¢ nhiét do trong phong, béang céch str dung
cac 6ng ly tim vo triung (50ml) dugc déy béng nép vin va duoc nap 40 ml 6 ubng
gibng nhu binh. Cc éng duoc quan sét bing mét thudng thudng xuyén dé danh gia tinh
twong thich vat Iy ciing nhu sy phat trién ctia vi sinh vat. Sau 28 ngay, sw phat trién cta
vi sinh vat dugc dinh lugng béng cach dém khuin lac trén dia thach dugc U trong 72
gity v6i 100 ml mdi mau dd udng.

¢) Bé khéc phuc duoc tinh tuong thich han ché ctia AGL trong db ubng tir qua, nhitng
lwong nhit dinh ctia alpha-xyclodextrin (a-CD) ding lam chit 6n dinh phéi ché duoc
bb sung vao dé dat dugc cong thirc phdi ché ddng thdi ¢6 ca tinh on dinh héa Iy va tinh
4n dinh khang vi sinh vAt.

Céc thong sb thir nghiém duoc dua ra trong bang dudi day. Thir nghiém vé tinh

tuong thich dugc két hop véi thir nghiém thir thach bao quan nhur duge md ta trong doan

sau day (phan b).
¢ (“/'CID ) 35 70 100
[pg/ml]l o (44i ching)
¢ (AGL) 7 7 10
[ng/ml] \ ,
Thoi Dang bén ngoai khi quan sat bang mat thuong
gian:
1h ft duc, khong c6 | Gidong mau déi | Gidng mAu ddi | Gidng mau doi
cac hat, khong chung ching ching
cO can
28d Trong subt, Gibng mau d6i Gibng mau dbi Gibng mau dbi
khong cé cac chiing ching ching
hat, 16p cén
mong

Trong khi miu d6i ching khong chira chét bao quan bi hu hong hoan toan boi
ndm men and nAm mdc sau 7 ngay & nhiét d6 trong phong, khdng phat hién thay su hu
héng do vi sinh vat & céc cong thire phdi ché chira AGL va a-CD trong toan b khoéng
thoi gian thtr nghiém la 28 ngay. Sé khuén lac dém duoc xac nhan réng khéng co6 su

phét trién ctia vi sinh vat xuat hi¢n trong cdc ché phdm nay.
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Tinh tuong thich (nghia 1a khéng c6 su khéc biét bat ky nhin bang mét thudng
gitta cac cong thirc phéi ché chira AGL va dd ubng ban du khong chita AGL) dugc x4c
nhén trong diéu kién trong tu lanh (6°C) trong 28 ngay. Khong quan sat thdy su khac
biét khi nhin bing mét thudng so véi mau ddi ching.

Vi vay, su Kkét hop ctia AGL vé1 a-CD dé 1am chét on dinh phéi ché cho phép
bao quan mot cach chéc chin dd udng khoi bi hu hong bdi vi sinh vt.

Trudng hop 2: Schweppes Indian Tonic Water (nudc ngot duge béo hoa khi cacbonic)
a) Cac thi nghiém ban dAu da chi ra rang viéc bd sung AGL vao nude ngot dugc bao
hoa khi cacbonic tao ra su khong tuong thich mot chut lién quan dén dang bén ngoai

khi nhin béng mit thuong clia do uéng. Cu thé 13, do duc cta do uéng tang nhe véi néng

do AGL.

c 0 (d6i chimng) 5 10 25
(AGL)
[ng/ml] -
Thoti Dang bén ngoai khi quan sat bang mat thuong
gian:
1h trong sudt, duc it, khong ¢6 | duc it, khéng c6 | duc it, khong co
khong ¢ cac cac hat, khong cac hat, khong cac hat, khong
hat, khong c6 cO can cO can co can
can
28d trong sudt, duc it, khdng c6 | tuong tu mau d6i | hat duc, chl yéu
khdng c6 cac cac hat, khong chimg, nhidu can | 1a & day
hat, khong co cO can léng hon
can
Thoi Do due [NTU]
gian:
1h 0,66 1,89 3,06 5,94
28d 0,55 0,49 0,47 0,48

(3 didu kién trong ti lanh (6°C), nhan thiy tinh tuong thich 14 ti do sw hinh thanh
hat.

b) Thir nghiém thir thach bao quan (phwong phdp va diéu kién twong tw nhu doi véi
Truong hop 1: Volvic Juicy Sommerfriichte) chi ra rang tit ca céc ndng d6 AGL duge
thir nghiém (5, 10, 25 pg/ml) déu ngan ngira mot cach chéc chén sy hu héng cta a6

udng. Mic du dang bén ngoai khi quan sat bang mét thuong thay d6i nhu duge md ta

-62-



35106

trong phﬁn a), khong xuét hién su phat trién cta vi sinh vat. Khong bd sung AGL, sy
hu hong cta nude ngot xay ra sau khi 0 trong 14 ngay ¢ nhiét do trong phong.

¢) Viée bd sung a-CD lam chat én dinh phdi ché 1am 6n dinh cong thirc phdi ché do
ubng va duy tri hoat tinh khang vi sinh vat ctia AGL. Diéu niy dugc xac nhén bing céch

13p lai thir nghiém thir thach bao quan c6 sur dung nhiing ndng dd nhu dugc liét ké trong

bang dudi day.
‘[’H(g/'n(ﬂ]) ) , 35 70 50 100
0 (doi chimg)
¢ (AGL)
7 7 10 10

[pg/ml] ‘ ,

Thoi Dang bén ngoai khi quan sat bang mat thuong

gian:

1h trong suot, Gidng mau Gidng mau Gibng mau Gidng mau
khong cé cac d6i chimg dbi chimg db6i ching dbi chimng
hat, khong co
can

28d trong sudt, Gidng mau Gidng mau Gidng miu Gidng mau
khong c6 cac dbi chung | dbi ching ddi chung | ddi chimg
hat, khong co
can

Trong khi miu dbi ching khdng duge bao quan bi hu héng boi nim men va nim
mbc sau 14 ngdy & nhiét do trong phong, khong phat hién thdy su phét trién ctia vi sinh
vat trong cac cdng thirc phéi ché chita AGL va a-CD trong toan bd khoang thoi gian thix
nghiém 28 ngay. Viéc dém khuén lac x4c nhan réng su phat trién cta vi sinh vat da xay

ra & cac ché pham nay.

Tinh tuong thich (nghia la khong c6 su khac biét bét ky nhin bang mit thuong
gifta cac cong thirc phdi ché chita AGL va dd ubng ban dau khdng chira AGL) duoc xéc
nhan trong didu kién trong tl lanh (6°C) trong 28 ngay. Khong quan sat thdy su khéc

biét khi nhin bing mit thudng so véi mAu dbi chimg.

Vi vay, su két hop ctia AGL véi a-CD @8 1am chét dn dinh phdi ché cho phép

bao quan mot cach chéc chin dd udng khéi bi hu hong boi vi sinh vat.
Truong hop 3: Nudce ép tao trong sudt

a,b) Céac thi nghiém ban dAu chi ra ring viéc bd sung 5 pg/ml AGL (hogc cac ndéng do
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cao hon) vao nudc ép tao trong subt bao v& mot cach chéc chin khoi sw phat trién ctia
vi sinh vat trong thir nghiém thtr thach nhu ¢ mo ta trén day (Truong hop 1, phan b).
Tuy nhién, viéc bd sung AGL vao nude ép tdo cling gdy ra sy hinh thanh 16p can mong
(6 5 pg/ml AGL) hodc céc hat gy duc (¢ 5 va 10 pg/ml AGL).

¢) Viéc bd sung a-CD 1am chét én dinh phéi ché 1am én dinh cong thire phdi ché dd
ubng va duy tri hoat tinh khang vi sinh vt ctia AGL. Diéu nay dugc x4c nhan bang cach

lap lai thir nghiém thir thich bao quan c6 st dung nhiing ndng d6 nhu dugc liét ké trong

bang dudi day.

oD » z

¢ (AGL) 0 (doi chung) ; "

[ug/mi] 1

Thoi gian: Dang bén ngoai khi quan sat bang mat thuong

1h trong sudt, khong ¢6 | Giéng mau doi Gibng miu dbi
céc hat, khong c6 cdn | chimng chung

28d trong sudt, khéng c6 Gibng mau dbi Gidng mau doi
céc hat, 16p can rat chung chung
mong

Trong khi mau ddi chimg khong duge bao quan bi hu hong boi nim men va
ndm mdc sau 2 ngay & nhiét do trong phong, khong phat hi¢n thiy su phat trién cta vi
sinh vt trong cac cong thirc phdi ché chita AGL va a-CD trong khoang thoi gian thu
nghiém 28 ngay. Viéc d&m khudn lac x4c nhén rang su phat trién cta vi sinh vat da
x4y ra & céc ché phim nay.

Tinh tuong thich (nghia la khong c6 su khac biét bét ky nhin béng mat thuong
gitta cac cong thuc phdi ché chira AGL va dd udng ban diu khong chita AGL) ciing
duoc xac nhan trong diéu kién trong ti lanh (6°C) trong 28 ngay. Khong thdy su khac
biét khi nhin bang mét thudng so v6i mau d6i ching.

Vi vy, su két hop ctia AGL v6i a-CD dé lam chét én dinh phéi ché cho phép
bao quan mot cach chéc chin dd ubng khoi bi hu hong bai vi sinh vat.

So sanh alpha-xyclodextrin véi polysorbat 60:
Chét 6n dinh phdi ché polysorbat va xyclodextrin dugc wu tién con duge nghién

ctru vé tinh kha thi ctia ching trong viéc Gmg dung trong cac d6 ubng cling nhu do tin
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cdy ctia chung khi str dung. Két qua dugc gom lai trong bang sau:

tac dung , I
chét én dinh » dohoatan | éndinh | (NS thich voicdc san
Lo 1% xu ly . Z. pham trén co s&
phoi ché trong nudc phoi A
ch é % nuoc
Hoa tan rt t6t RAt tot, khéng quan sat
PR . thay su tuong tac tiéu
alpha- bdt, dé can va | trong nudc & X A
. A 1:A AT AA A +++ | cuc trong s0 148 do
xyclodextrin | phan li€u nhiét d6 moi e :
fruong uong khac nhau dugc
thir nghiém
Chat long dic, | Dé hoa ta Ao
. “ng cac, ;e Oa,.t n Khong dang tin cay:
doi hoi phai can phai uan sat thiy d6 duc va
Polysorbat 60 | can va phan khuiy manh +++ 211 1t tha dgi Vi mot
litu mét cach | va gia nhiét > ) é b ubn ;
cén than 50 °C 8

* cho thy tac dung khi Gng dung hdn hop lam 6n dinh gdm glycolipit khdng vi

sinh vat trong db ubng, véi didu kién 1a chét én dinh phéi ché nay twong thich v6i d

ubng khi ding hdn hop glycolipit khang vi sinh vét & dang w/o

%% cho thdy chat dn dinh phdi ché c6 tuong thich hay khong khi ding hén hop

glycolipit khang vi sinh vat & dang w/o cho d6 ubng

Mac du polysorbat thé hién tac dung On dinh phdi ché 5t dbi v6i cac san phim
trén co s& nude khi duoc bao quan véi Glycolipit, polysorbat c6 nhiing bat loi nhit dinh
trong viée xut ly va tinh tan. Ngoai ra, d¢ tin cdy dé duogc dung trong dd uéng bi han ché
do han ché thdy dugc vé tinh tuong thich. Vi vdy, xyclodextrin, cu thé 1a alpha-
xyclodextrin, t6 ra la wu viét dé dung 1am chat dn dinh phdi ché dang tin ciy va cé thé
str dung rong rai dé bao quan céc san phim trén co sé nude véi hdn hop glycolipit khang

vi sinh vat.
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YEU CAU BAO HQ
1. San pham trén co s& nudc o thé tiéu thu qua dudng miéng chua:
(i) thanh phan glycolipit chira:

it nht mot glycolipit khdng vi sinh vét ¢6 cong thiic chung (I)

1Y)

OH
0]
/%gq\\ 2 é C
C
HCL do>c e T e TR INE OH
| l . |
OH OH

trong do

m bang 3 dén 53,

n bing 2 dén 5;

o bang 0 hodc 1; va
p bing 3 dén 17;

v6i didu kién 1a tong m+n+o+p khong nho hon 14; va

R 1a gbc hydrat cacbon dugc lién két voi oxy lién két nhe mot trong sb cac nguyén tir

cacbon clia no; va/hoac
muoi sinh ly dung ctia nd; va/hodc

este cuia nd:

& dang mach ho, trong d6 nhém hydroxyl bat ky trong s6 cac nhom hydroxyl ctia cong
thirc chung (I) bao gdm nhém hydroxyl bat ky trong sd cdc nhém hydroxyl cta gbe
hydrat cacbon R dugc este hoa ndi phan tir v6i axit carboxylic; va/hodc

& dang lacton dugc tao ra ndi phan tir gifta nhom axit carboxylic dau tan cling ctia cong
thirc chung (I) V01 nhém hydroxyl bét ky trong so cac nhém hydroxyl cua cong thtrc
chung (I) bao gdm nhém hydroxyl bét ky trong s6 cdc nhém hydroxyl cua gbc hydrat

cacbon R; va
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(ii) thanh phan phdi ché chira it nhét 1a cac xyclodextrin va/hodc cac polysorbat; va

trong d6 ham lugng ctia glycolipit nam trong khoang tir 3 dén 50 phan tridu khéi lwong
tinh trén tdng khdi lwong ciia san pham trén co s& nude b thé tiéu thu qua dudng miéng
va ty 18 khdi luong clia thanh phan phdi ché va thanh phan glycolipit 1a 10:1 dén 2.5:1.

2. San phm trén co s& nude co thé tiéu thu qua dudng miéng theo diém 1, trong d6 it
nhat mot glycolipit khdng vi sinh vat theo cong thirc chung (I) 1a este ¢ dang mach ho,
trong d6 axit carboxylic 1a axit C3-Cio-alkanoic.

3. San phdm trén co s& nudc c6 thé tiéu thu qua duong miéng theo diém 1, trong d6
xyclodextrin dugc chon tir alpha-xyclodextrin, beta-xyclodextrin, hydroxypropyl-beta-
xyclodextrin va metyl-beta-xyclodextrin.

4. San phdm theo diém 3, trong d6 ty 18 khdi lugng tuong dbi ctia xyclodextrin va thanh
phan glycolipit 1a 5:1 dén 2,5:1.

5. San pham trén co s& nuGe co thé tiéu thu qua duong miéng theo diém 1, trong d6
polysorbat dugc chon tir nhém gbdm polysorbat 20, polysorbat 21, polysorbat 40,
polysorbat 60, polysorbat 61, polysorbat 65, polysorbat 80, polysorbat 81, polysorbat
85, polysorbat 120, va hdn hop gdém polysorbat bét ky trong sb c4c polysorbat néu trén.

6. San phim trén co s& nudc c6 thé tiéu thu qua duong miéng theo diém 1, trong d6 R
1a gbc 6 cong thue phu

N
T/
[@] O\
3/

trong d6 cac vong A, B va C 1a céc gbc monosaccarit, m01 gbc doc 1ap voi nhau, ¢6 5
hodc 6 thanh phan vong, trong d6 mot hodc nhiéu trong s6 cac nhém hydroxyl c6 thé
dugc axyl hda.

7. San phdm trén co s& nude cb thé tiéu thu qua dudng miéng theo diém 5, trong d6 cac
vong A va B la cac gbc xylopyranoza va vong C la gbc glucopyranoza.
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8. San phim trén co s& nude co thé tiéu thu qua dudng miéng theo diém 1, trong d6 it
nhat mot glycolipit khdng vi sinh vt 1a glycolipit theo cong thire chung (II)

(1D

R4
’/R3 é
0 %5
OH e}
0
0
R’ OH 0 OH
0 0 0
R6”
0 0 OH OoH
0
; ; SR
R} 0

trong do:

] bﬂ?\ng 1 hoac 2;

t bang 6 hoic 7;

R! ¢6 nghia 1a —H hodc —OH;

R2 ¢6 nghia 1a —H hodc —C1-Ce-alkyl; va

R3, R4, RS, RS va R7, doc 1ap véi nhau, c6 nghia 18 —H hodc —C(=0)Ci-Cs-alkyl.

9. San phim trén co s& nude co thé tiéu thu qua dudng miéng theo diém 7, trong d6 it
nhét mot trong sé R3, R4, R%, R® va R7 ¢6 nghia 1a —C(=0)C1-Ce-alkyl.

10. San phim trén co s& nude ¢b thé tiéu thy qua dudng miéng theo diém 1, trong d6 it
nhat mot glycolipit khang vi sinh vat duge chon tir cac hop chét tir (1I-A) dén (I1-D),
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11-A)

(6]
O
/“\ 0
O
OH OH
(@)
0O
OH O OH
HO (0} OH

O O OH OH

OH
OH 0
(I-B)
OW
(0)
OH
OH OH
()
O
OH O OH
HO. 0O OH

(0) O OH OH
Q
H

OH 0O
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OH

HO. 0] OH

0]
OH OH
O
O
OH O OH
HO 0] OH
O (6} OH

cdc mudi sinh ly dung ctia no, va

hdn hop ciia chiing.

(I1-C)

(I-D)

11. San phim trén co s& nude b thé tiéu thu qua dudng miéng theo diém 9, trong d6 it
nhét mot glycolipit khang vi sinh vat 1a hop chit (II-A) hozic mudi sinh 1y dung ctia no.

12. San pham trén co s& nudce cd thé tiéu thu qua duong miéng theo diém 1, trong d6
thanh phan glycolipit chira hdn hop gdm nhidu hon mét glycolipit khang vi sinh vét

theo céng thitrc chung (I).
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13. San pham trén co s& nude cb thé tiéu thu qua dudng miéng theo diém 9, trong d6
thanh phén glycolipit chra hdn hop gdm nhidu hon mdt glycolipit khang vi sinh vat c¢6
cong thirc chung (II).

14. San phém trén co s& nude ¢6 thé tiéu thu qua dudng miéng theo diém 12, trong d6
thanh phan glycolipit chtta hdn hgp gdm it nhat mét glycolipit khang vi sinh vat thir
nhét, thir hai va thtr ba c6 cong thitc chung (II), trong do:

ham luong twong ddi theo khéi lwong ctia glycolipit khang vi sinh vét thir nhét c6 cong
thirc chung (1) 1a 30 dén 50 % khdi lwong;

ham lugng tuong d6i theo khdi lugng ctia glycolipit khédng vi sinh vat thir hai c6 cong
thie chung (II) 12 20 dén 50 % khdi lugng;

ham lugng tuong dbi theo khdi luong cta glycolipit khang vi sinh vat thit ba c6 cong
thiic chung (IT) 1a 5 dén 10 % khdi luong,

so véi tong khdi lugng clia tAt ca cac glycolipit khang vi sinh vat ma dugc chira trong
thanh phan glycolipit.

15. San phim trén co s& nude co thé tiéu thu qua dudng miéng theo diém 12, trong d6
thanh phén glycolipit chira hdn hop gdm it nhét mot glycolipit khang vi sinh vt thi
nhét, thir hai va thit ba ¢6 cong thie chung (II), trong dé:

glycolipit khang vi sinh vat thi nhit c¢6 phan tir lugng trén danh nghia 13 ~970 Da;
glycolipit khang vi sinh vét thir hai ¢6 phén tir luong trén danh nghia la ~1012 Da; va

glycolipit khang vi sinh vét thir ba c6 phan tir lugng trén danh nghia la ~1 054 Da.

16. San pham trén co s& nude b thé tiéu thu qua duong miéng theo diém 1, trong d6
polysorbat 1a polysorbat 60.
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