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(54) PHUONG PHAP SAN XUAT CHE PHAM CHUA 1-(3',4',5'"-
TRIHYDROXYPHENYL)-3-(2",4",6"-TRIHYDROXYPHENYL)-PROPAN-2-OL

(57) Sang ché dé cap dén phuong phip san xudt ché phém chta 1-(3'4',5'-
trihydroxyphenyl)-3-(2",4",6"-trihydroxyphenyl)-propan-2-ol. Ché pham theo sang ché ¢co
tdc dung tdng cuong su chuyen hoa nang luong, tac dung tang cuong hoat dong than kinh
giao cam, tac dung thuc dy sy dot chay lipit, tic dung chong béo phi (kiém soat sy ting
can hoac lam gidm can nang), hodc tdc dung lam tang nhiét do co thé, co thé duoc mong
doi 1a c6 hi¢u qua, vi dy, lam tang nhiét d6 co thé, cai thién sy man cam véi nhiét do lanh,
chéng béo phi, gidm md noi tang, gitt dang, tdng su chuyén héa, ting cudng mién dich,
chéng mét moi, hodc chéng trAm cam, hodc hiéu qua tuong tu.
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Linh vic k§ thuit dwoc dé cap

Sang ché d& cap dén san phim tir che 1én men. Cu thé hon, sang ché dé cap dén
nhidu ché phim khac nhau chtra chit chuyén hoa catechin 1a san phim tir ché 1én men,
phwong phap san xuét ché phim nay, phuong phap san xuit thuc phdm bing cach sir dung

ché phdm thu dugc tir phwong phap nay, va thuc phim do.
Tinh trang k§y thuit cia sang ché

Che duoc 1én men bdi vi sinh vat nhu Awa-Bancha duoc san xuit & Tokushima
Prefecture, Goishicha duoc san xudt & Kochi Prefecture, hodc san phdm twong tu da dugc
biét 1 ¢6 nhiéu hiéu qua khic nhau, va mdt trong sb chiing chi ra theo béo céo 1 ¢6 hidu
quéa cao hon ché xanh (i lidu cong bd khong phai sang ché 1 va 2). Tai liéu khong phai
sang ché 1 bao céo ring Awa-Bancha thé hién tac dung ting cudng co ché chuyén hoa
ning luong cao hon ché xanh. Néu co ché chuyén héa ning lwong dugc ting cuong, nhiét
d6 co thé tang, diéu nay dugc xem 13 din dén nhiéu van d& vé sirc khde khac nhau nhu cai
thién sy man cam véi cai lanh, chéng béo phi, va ting chuyén hoa, cac thanh phin dem lai
hiéu qua nay trong ché 1én men bing vi khuan it khi dugc tim thdy. Mit khac, tai lidu
khong phai sang ché (3) da bao cdo rang ché 1én men bang vi khuin chira 1-(3°,4°,5°-
trihydroxyphenyl)-3-(2”,4”,6”-trihydroxyphenyl)-propan-2-ol 1a epigalocatechin m¢& vong
c¢6 tinh khit. Cho dén nay, 1-(3’,4°,5’-trihydroxyphenyl)-3-(2”,4”,6”-trihydroxyphenyl)-
propan-2-ol duoc biét 1a duge san xudt boi vi khudn dudng rudt nhit dinh (tai liéu cong

bb khong phai sang ché 4), nhung hoat tinh sinh 1y ctia né chua dwoc béo céo.

Cac tai liéu tham khéo trong linh vuc ¢6 lién quan

Tai liéu cong bd khong phai sang ché

Tai liéu cong bd khong phai sang ché 1: YAKUGAKU ZASSHI 128(7), 1037-1044 (2008)

Tai liéu cong bd khong phai sang ché 2: The Journal of Medical Investigation 56, 42-48
(2009)

Tai liéu cong bd khong phai sang ché 3: Jpn. J. Food Chem. Safety, 18(1) (2011)
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Tai lidu cong bd khong phai sang ché 4: J Agric. Food Chem. 58, 1313-1321 (2010)
Ban chit ky thuit ciia sang ché

Muc dich clia sang ché 1a @& xuét ché phim ting cudong su chuyén hoa nang lugng,
ché phim ting cudng hoat dong ctia than kinh giao cim, ché phim thiic ddy sy dét chay
lipit, ché phim chéng béo phi hodc ché phdm 1am ting nhiét do co thé, mdi ché phim nay
chtra 1-(3°,4°,5’-trihydroxyphenyl)-3-(2”,4”,6-trihydroxyphenyl)-propan-2-ol 1am thanh
phén hoat tinh.

M6t muyc dich khac cta sang ché 1a d& xudt phuong phép san xuit ché phim chira
thanh phan hoat tinh néu trén, va thuc phdm thu dwgc tir phuong phép san xuét nay va

phwong phép san xuét thuc phdm nay.
Sang ché dé cap dén cac khia canh (1) dén (8) sau:

(1) Ché pham tang cudng sy chuyén hoéa ning lugng, chira 1-(3°,4°,5’-trihydroxypheny]l)-
3-(2”,4”,6-trihydroxyphenyl)-propan-2-ol.

(2) Ché phim ting cudng hoat dong thdn kinh giao cam, chwa 1-(3°,47,5'-
trihydroxyphenyl)-3-(2”,4”,6-trihydroxyphenyl)-propan-2-ol.

(3) Ché phdm thuc ddy sy ddt chay lipit, chira 1-(3°, 4°, 5’-trihydroxyphenyl)-3-(2”,4”,6”-
trihydroxyphenyl)-propan-2-ol.

(4) Ché phidm chéng béo phi, chia 1-(3’,4’,5 -trihydroxyphenyl)-3-(2”,4”,6"-
trihydroxyphenyl)-propan-2-ol.

(5) Ché phédm lam ting nhiét d6 co thé, chira 1-(3°, 4, 5’-trihydroxyphenyl)-3-(2”,4”,6”-
trihydroxyphenyl)-propan-2-ol.

(6) Phuong phap san xuit ché phidm chia 1-(3’,4’,5-trihydroxyphenyl)-3-(2”,4”,6”-
trihydroxyphenyl)-propan-2-ol, dic trung & chd phuong nay bao gdm budc 1én men chiét

phdm ché bang vi khuin thudc chi Lactobacillus pentosus.

(7) Phuong phap san xuét thuc phim, dic trung & chd phuong phap niy st dung ché
pham thu dwoc tir phuong phap theo muc (6) néu trén lam nguyén lidu thd cho thuc phim
nay.

(8) Thuc phdm chira ché pham thu dugc tir phuong phap theo muc (6) néu trén.
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Ché phim ting cudng co ché chuyén hoa nang lwong theo sang ché ¢ tac dung nbi
troi khi ¢6 tac dong tét dén viée ting cuong co ché chuyén héa ning luong. Ché phim
ting cudng hoat dong ctia than kinh giao cam theo sang ché c6 tac dung ndi trdi khi ¢6 tac
dong t6t dén viéc ting cuong hoat dong ciia than kinh giao cam. Ché phim thic day su
d6t chay lipit theo sang ché c6 tac dung nbi troi khi c6 tac dong tét dén viéc thuc day su
d6t chay lipit. Ché phdm chdng béo phi theo sang ché c6 tac dung ndi trdi khi c6 tac dong
chéng béo phi. Ché phdm lam ting nhiét d6 co thé sang ché c¢6 tac dung ndi troi khi 6 tac

dong lam tdng nhiét do co thé.

Ngoai ra, vi ché phidm thu duoc tir phuong phap theo sang ché chira 1-(3°,4°,5°-
trihydroxyphenyl)-3-(2”,4”,6”-trihydroxyphenyl)-propan-2-ol & ndng do cao, ché phdm
nay c6 tac dung ndi troi khi c6 tac dong rat tdt dén viée ting cudng co ché chuyén hoa
ning lugng, ting cudng thin kinh giao cam, thic ddy sw dét chay lipit, chéng béo phi va

lam tang nhiét 46 co thé.
Mo ta vin tit cac hinh vé

Fig.1 12 dd thi minh hoa céc két qua tir biéu d6 HPLC dai dién chi ra qu4 trinh san
xult 1-(3’,4°,5’-trihydroxyphenyl)-3-(2”,4”,6”-trihydroxyphenyl)-propan-2-ol trong chét
16ng 1én men cua chiét phdm che (A: san phdm duoc tinh ché cta catechin 1én men, B:
chiét phdm ché trudc khi 1én men; C: chiét phdm ché sau khi 1én men (sau khi nuéi cdy
véi TUA4337L trong 72 gio).

Fig.2 1a d6 thi thé hién luong 1-(3°,4°,5 -trihydroxyphenyl)-3-(27,4”,6”-
trihydroxyphenyl)-propan-2-ol tao ra theo thoi gian trong chat 16ng 1én men caa chiét

pham che.

Fig.3 12 dd thi thé hién két qua tao ra 1-(3°,4°,5°- trihydroxyphenyl)-3-(2”,4”,6”-
trihydroxyphenyl)-propan-2-ol bing nhidu loai vi khudn axit lactic khic nhau.

Fig.4 1a dd thi thé hién két qua ting cudng hoat dong thin kinh giao cam nhd 1-
(3°,4°,5’-trihydroxyphenyl)-3-(2”,4”,6”-trihydroxyphenyl)-propan-2-ol.

Fig.5 1a d6 thi thé hién luong calo tiéu thy vio ngdy st dung 4 trong qué trinh st
dung lién tuc 1-(3°,4’,5’-trihydroxyphenyl)-3-(2”,4”,6”-trihydroxyphenyl)-propan-2-ol (*:
p < 0,05 kiém dinh t).
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Fig.6 la dd thi thé hién cac thay dbi hé sb ho hlp bing 1-(3°,4°,5-
trihydroxyphenyl)-3-(2”,4”,6”-trihydroxyphenyl)-propan-2-ol (*: p < 0,05 kiém dinh t).

Fig.7 1a dd thi thé hién két qua cia sy ting nhiét do co thé bang 1-(3°,4°,5’-
trihydroxyphenyl)-3-(2”,4”,6”-trihydroxyphenyl)-propan-2-ol (*: p < 0,05 kiém dinh t).

Fig.8 1a dd thi thé hién két qua cta viée kiém sodt su tdng cén ning béng 1-
(3°,4’,5’-trihydroxyphenyl)-3-(2,4”,6”-trihydroxyphenyl)-propan-2-ol [t: p<0,1 kiém
dinh t].

M5 ti chi tiét sang ché

Ché phidm ting cudng co ché chuyén héa niang luong, ché phdm ting cudng hoat
dong than kinh giao cam, ché phdm thuc dy su dbt chay lipit, ché phdm chdng béo phi
hodc ché phém lam ting nhiét do co thé theo séng ché, dugc dic trung béi viéc mbi ché
phdm nay chira 1-(3°,4°,5’-trihydroxyphenyl)-3-(2”,4”,6”-trihydroxyphenyl)-propan-2-ol
lam thanh phdn hoat tinh. No6i cach khac, ché pham theo sang ché con déng vai tro lam
chét ting cudng co ché chuyén hoa nang luong, chét tdng cudng hoat dong than kinh giao
cam, chit thic ddy sy dbt chay lipit, chit chéng béo phi, hodc chét ting nhiét do co thé,
mdi ché phdm chua 1-(3°,4°,5 ’~trihydroxyphenyl)-3-(2”,4”,6”-trihydroxyphenyl)-propan-
2-ol 1am thanh phéan hoat tinh. "Sw chuyén héa ning luong" khi dwoc st dung trong ban
md ta nghia 1a qua trinh chuyén héa ning luong dugc giai phong dwa vao viée chuyén hoa
ATP thanh ADP vao su co co, sy din truyén than kinh, su cAu thanh chét, su kiém soat
nhiétv d6 co thé hoic twong tu, va duge tinh 1a luong tiéu thy ning lugng dua vao luong
oxy tiéu thu va lugng cacbon dioxit thoat ra. "Thin kinh giao cam" nghia 13 thin kinh
giao cdm trong m6 m& niu ma 12 mo sinh nhiét, va khi hoat dong than kinh giao cam
duoc tdng cudng, su chuyén héa ning luong sé& duge ting, nho d6 dan dén sy tdng nhiét
do co thé, dbt chay lipit, va ca chdng béo phi va cac tac dung twong tu. “Su ddt chay lipit"
stt dung hé s6 ho hép ma 1 ty 18 thé tich giira lugng cacbon dioxit thoat ra so v&i lugng
oxy tiéu thu 1am chi s8, nghia 12 hé s& ho hip cang thip, lipit dugc dbt chay cang nhiéu.

"Chdng béo phi" nghia Ia sy ting cin ning duoc kiém soat hodic can ning dugc giam.

1-(3°,4°,5 -trihydroxyphenyl)-3-(2”,4”,6-trihydroxyphenyl)-propan-2-o0l ¢6 cAu

tric duoc biéu dién bing cong thic (1) dudi day:



oH
OH D,

duoc biét 1a chat chuyén hoéa cia epigalocatechin, mot loai catechin.

1-(3°,4’,5 -trihydroxyphenyl)-3-(2”,4”,6-trihydroxyphenyl)-propan-2-0l ¢6 thé
duoc didu ché theo phuong phap téng hop hiru co da biét, va hop chét nay c6 thé duoc
diéu ché bang cach, vi du, hydro héa epigalocatechin ding 1am nguyén lidu sir dung chit
xuc tac nhém  platin. Ngoai ra, 1-(3°,4’,5’-trihydroxyphenyl)-3-(2”,4”,6-
trihydroxyphenyl)-propan-2-ol d4 duoc biét 1a duoc tao ra tir epigalocatechin nhd sy
chuyén héa sinh hoc (tai li€éu khong phai sang ché 4). Theo sang ché, vi dy hop chét c6
thé thu duoc bing cach sir dung chiét phdm ché va nudi cly vi khudn thudc chi

Lactobacillus pentosus.

Vi khuén thudc chi Lactobacillus pentosus khong bi giéi han cu thé, mién 1a vi
khuén nay 1 vi khudn da biét, va vi du, Lactobacillus pentosus chung TUA4337L dugc
gui & Patent Microorganism Depositary, National Institute of Technology and Evalution,
Incorporated Administrative Agency (2-5-8 Kazusakamatari, Kisarazu-shi, Chiba-ken,
Japan) vé6i sb dinh danh 13 NRIC 0883, duéi s6 nop luu 1a NITE BP-1479 ¢6 ngdy la ngay
gtii qudc té 10/12/2012. Lactobacillus pentosus ching TUA4337L duéi day duge goi la
ching TUA4337L.

Trong ban mb ta, san phdm da qua ché bién thu dugc c6 thé dugc dem di xt ly nhu
loc, ly tam, c6 dic, siéu loc, lam dong kho, tao bdt, hodc phan doan nhu mong muén theo
phwong phép di biét. Do d6, vi du, ché phidm chira 1-(3°,4°,5°-trihydroxyphenyl)-3-
(2”,4”,6”-trinydroxyphenyl)-propan-2-ol, c¢6 thé dugc tao ra twong tmg dudi dang thanh
phén hoat tinh ciia ché phdm ting cwdng su chuyén hoa nang lugng, ché phim tdng cuong
hoat déng than kinh giao cam, ché phim thuc ddy su dbt chay lipit, ché phdm chéng béo

phi, hoic ché phim lam ting nhiét d6 co thé theo sang ché.
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1-(3’,4°,5’-trihydroxyphenyl)-3-(2”,4”,6”-trihydroxyphenyl)-propan-2-ol thu dugc
nhu néu trén kich thich hoat déng thin kinh giao cam cua cdc md md nau, sao cho hop
chét nay co thé dugc st dung trong cdc md md& nédu nay, vi du, su thé hién tic dung tang
cudng chuyén hoéa ning lugng, tic dung lam ting nhiét d§ co thé, va tac dung dét chay

lipit hodc tac dung chdng béo phi.

Ché pham tang cudng sy chuyén hoa ning luong, ché phim tdng cuong hoat dong
than kinh giao cam, ché phim ddt chay lipit, ché phim chdng béo phi hodc ché phim lam
tang nhiét do co thé theo sang ché khong bj giéi han & dang lidu cta no. Trong ban md ta,
viéc sir dung hoac lidu dung dugc st dung nhim bao gdm tit ca cac phuong an st dung,

hap thy an udng, li¢u bén trong va do uong.

Tinh hiéu quéa khi st dung ché phim ting cuong sy chuyén hoa ning luong, ché
pham ting cudng hoat dong than kinh giao cam, ché phdm thic dy su dbt chay lipit, ché
phém chéng béo phi, hodc ché phém lam tang nhiét do co thé theo sang ché khong bi gidi
han cu thé, mién 1a c4c hiéu qué dugc thé hién bdi cac s dung nay. Vi dy, tinh hiéu qua
duoc léy vi du boi sy tang nhiét do co thé, su cai thién sy man cam vé&i nhiét do lanh,
chéng béo phi, giam chit béo noi tang, giit dang, thiic ddy chuyén hoa, ting cudng mién

dich, chong mét moéi, chong trdm cadm, va tac dung tuong tu.

Ché pham ting cudng su chuyén héa ning lwong, ché phim ting cudng hoat dong
thin kinh giao cam, ché phim thiic ddy su ddt chay lipit, ché phdm chéng béo phi, hodc
ché phém 1am tang nhiét d6 co thé theo sang ché c6 thé duoc, vi du tao thanh ché phém
nhu ché phém ran nhu vién nén, hat, bdt min, bdt hodc vién nang, hodc ché phém 16ng
nhu chit long thong thuong, huyén phi, hodc nhil twong bing cich bd sung dung mdi,
chét phén tan, chét nhil hoa, chit dém, chit lam én dinh, chit kéo dai, chét gén két, chét
gdy rd, chét 1am tron, hodc chét tuong tw vio 1-(3°,4°,5’-trihydroxyphenyl)-3-(2”,4”,6-
trihydroxyphenyl)-propan-2-ol khi can, theo phwong phap da biét.

Ngoai ra, ham luong 1-(3°,4°,5’-trihydroxyphenyl)-3-(2”,4”,6-trihydroxyphenyl)-
propan-2-ol & dang néu trén c6 thé 13, nhung khong gi6i han &, lugng sao cho viée biéu
hién tic dung mong mubn theo sing ché c6 thé thu duogc khi xem xét cic dang lidu,

phuong phap st dung, va twong tu. Ty 1¢ ham lugong (ham lwong) cua 1-(3°,4°,5°-
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trihydroxyphenyl)-3-(2”,4”,6"-trihydroxyphenyl)-propan-2-ol thudng nim trong khoang
tir 0,0001 dén 100% trong lwong, tot hon 1a tir 0,001 dén 30% trong lwong, va tot hon niva
1a tir 0,01 dén 5% trong lugng hoic twong tu. Trong ban md ta, ham luong 1-(3°,4°,5’-
trihydroxyphenyl)-3-(2”,4”,6”-trihydroxyphenyl)-propan-2-ol ¢6 thé dwgc xé4c dinh theo
phwong phép da biét, va ¢6 thé duoc x4c dinh bing, vi du phuong phap HPLC.

Ché pham ting cuong su chuyén hoa niang lugng, ché phém ting cuong hoat dong
than kinh giao cam, ché phdm thuc dy sy dbt chay lipit, ché phim chéng béo phi, hoac
ché phim lam ting nhiét d co thé theo sang ché dugc sir dung boi phuong phéap st dung
thich hop phu thudc vao dang lidu ctia ching. Vi duy, ché phim nay c6 thé dugc sir dung
bén trong va bén ngoai, va c6 thé duoc tiém. Trong trudng hop st dung bén trong, vi du,
ché pham c6 thé dugc an, trong trudong hop tiém, ché pham ¢6 thé dugc tiém trong tinh
mach, trong co, dudi da, trong da, hodc twong tu va trong trudng hop st dung bén ngoai,
ché phém c¢6 thé duogc st dung, vi dy lam chét bén ngoai nhu thudc dan bz“mg phuong

phép st dung thich hgp.

Ché pham ting cudng su chuyén hoa ning lwong, ché phim ting cuong hoat dong
than kinh giao cam, ché phdm thuc ddy su dbt chay lipit, ché pham chdng béo phi, hodc
ché phdm 1am ting nhiét d6 co thé theo sang ché khong phai 13 lugng nhét dinh vi lidu
ding dugc didu chinh thich hop tity theo dang lidu ctia ching, phuong phép st dung, muc
dich st dung, va tudi tac, can nang hodc triéu chimg ctia nguodi hodc dong vat bi bénh cin
duoc st dung ché pham. Vi dy, lugng tiéu héa 1-(3°,4°,5-trihydroxyphenyl)-3-(2”,4”,6”-
trihydroxyphenyl)-propan-2-ol hiéu qua & ngudi theo sang ché tt hon 13 nim trong
khoang tir Img dén 10g, t6t hon nira 13 tir 10mg dén 3g, va con tét hon nita 14 tir 100mg
dén 1g hodc twong tu, mdi ngdy dbi véi ngudi cé can nang 1a 50kg. Ngoai ra, viéc st
dung c6 thé duoc thuc hién & lidu don hoic theo cac lidu chia nhé trong mot ngay. Thoi
gian diing lidu ciing 13 tiy y.

Déi tugng can duge sit dung ché phdm ting cudng sy chuyén héa ning luong, ché
pham ting cudng hoat dong than kinh giao cam, ché phim thic diy sy dbt chay lipit, ché
phédm chdng béo phi hodc ché pham 1am ting nhiét d6 co thé theo sang ché nhu dugc sir

dung trong ban md ta, t6t hon néu 12 nguoi can dat dugc sy bidu hién vé tac dung ting
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cudng sy chuyén héa niang lugng, ting cudng hoat dong thin kinh giao cam, ddt chay
lipit, kiém so4t su ting can hodc lam giam can, hodc su ting nhiét do co thé trong viéc
didu tri hodc ngin ngira, va ddi twong nay ciing c6 thé 1a dong vét gia sic nhu trau bo,
ngua va dé, dong vt nudi nhu ché, méo va tho; cac dong vat thi nghiém nhu chudt nhit,
chudt cbng, chudt lang, va khi. Ngoai ra, d6i twgng can dugc st dung khong chi 14 céc ca
thé cin ting cudng su chuyén héa ning lwong ma con bao gdm cac cé thé can kiém soat
su tang cdn ngay c4 khi sy chuyén héa ning lugng khong thip, cac ca thé cin kiém soat
su man cam véi nhiét do lanh, cic ca thé can kiém soat sy tdng m& ndi tang, cac ca thé
can kiém soat sy giam chuyén hoéa, cac c4 thé mudn diéu tri hodic ngin ngira bénh cam

lanh, céc ca the can giit dang, va cac ca thé can kiém soét tinh trang mét méi.

Séang ché con dé xuit phuong phép ting cudng su chuyén hoa ning luong, phuong
phép ting cudng hoat dong than kinh giao cam, phuong phap thic ddy su dét chay lipit,
phuong phép kiém soat su ting can hodc 1am giam can ning, hoic phwong phép 1am ting
nhiét d6 co thé, bao gdbm viéc st dung 1-(3°,4°,5’-trihydroxyphenyl)-3-(2”,4”,6"-
trihydroxyphenyl)-propan-2-ol, hozc ché phim chtra 1-(3°,4°,5’-trihydroxyphenyl)-3-
(2,4”,6”-trihydroxyphenyl)-propan-2-ol & lugng c6 hiéu qua didu tri, cho c4 thé can ting
cudng su chuyén hoa ning luong, ting cudng hoat déng than kinh giao cam, thuc dy su
dbt chay lipit, kiém soat su tdng can hodc lam giam cén ning, hodc ting nhiét d6 co thé.
Trong ban mo ta, ca thé cén ting cuong sy chuyén hoa ning luong, ting cudng hoat dong
than kinh giao cam, thiic ddy su dt chay lipit, kiém soat su ting can hodc lam giam can
ndng, hodc tang nhiét do co thé giéng voi dbi tuong can dugc sir dung ché phém tdng
cuong su chuyén héa ning luong, ché phim ting cudng hoat dong than kinh giao cam,
ché phim thuc ddy su dbt chay lipit, ché phim chéng béo phi, hoic ché phim lam ting

nhiét d6 co thé theo sang ché néu trén.

Ngoai ra, lugng ¢ hiéu qua diéu tri nhu duge st dung trong ban mé ta chi lwong
lam ting cudng su chuyén hoa ning lwong, luong lam ting cudng hoat dong thin kinh
giao cam, lugng thuc dy su d6t chay lipit, lugng kiém soat sy ting can hodic 1am giam
can nang, hodc lugng lam ting nhiét dj co thé, khi cho céc ca thé néu trén st dung 1-

(3°,4°,5’-trihydroxyphenyl)-3-(2”,4”,6”-trihydroxyphenyl)-propan-2-ol, so v&i ca thé



24590

khong dugc st dung. Lugng c6 hiéu qua cu thé khong phai 1a lwong nhét dinh va duge
didu chinh thich hop tuy vao dang lidu, phuong phép st dung, muc dich st dung, va tudi

tac, c&n nédng, tri€u chiing, hodc y€u to tuong tu cla cac ca thé.

Trong phuong phdp diéu tri theo sang ché, 1-(3°,4°,5’-trihydroxyphenyl)-3-
(2”,4”,6”-trihydroxyphenyl)-propan-2-ol ¢ thé dugc sir dung truc tiép; hodc ché phim
chtta 1-(3’,4°,5"-trihydroxyphenyl)-3-(2”,4”,6 -trihydroxyphenyl)-propan-2-ol ¢6 thé
dugc str dung dé thu dugc lugng c6 hiéu qua diéu tri. Phuong phép sir dung cling khong

bi gidi han, va viéc st dung c6 the dugc thuc hién, vi du qua dudng miéng.

Theo phuong phap didu tri cia sing ché, c6 thé ting cudng su chuyén héa nang
lwong, ting cuong hoat dong than kinh giao cam, thic diy sy dét chay lipit, giup chng
béo phi (kiém soét su ting c4n hodc lam giam c4n ning), hoic ting nhiét d6 co thé ma

khong gdy ra cdc phan Gng phu.

Ngoai ra, vi du wu tién vé ché phim theo sang ché bao gbm, vi dy, ché phdm c6 thé
thu dugc tir phwong phap san xuét dugc dic trung boi viée phuong phép san xuét nay bao
gdm budc 1én men chiét phim ché bang vi khuin thudc chi Lactobacillus pentosus. O
day, phuong phép san xuét néu trén c6 thé duge mo ta 1a phwong phap san xuét theo séng

ché.

D4 biét rdng 14 che chita nhiéu loai catechin khac nhau va céc 14 ché 1én men bing
vi khuén (14 ché sau khi 1én men) ma duoc 1én men ty nhién trong thung 1én men nhu
Awa-Bancha hogic Goishi-cha con chita hgp chit duge biéu didn bdi cong thic (I) néu
trén. Tuy nhién, c4c loai vi sinh vét san xuét ra hop chét dugc bidu dién boi cong thuc (1)
1a chua biét, va cac 14 che khong dugc 1én men béng cac loai vi sinh vat xac dinh, ma
duoc 1€n men ty nhién khdng hi¢u qua nhu trong cac 14 ch¢ sau khi 1én men néu trén, sao
cho hop chét dugc biéu dién bsi cong thire (I) néu trén duoc tao ra cing véi cac hop chit
khac. Céc 14 che sau khi 1én men ciing thu dugc bang cach 1én men nguyén lidu tho &
trang thai rén (1én men rén) va chat rdn duoc 1én men cudi cing (14 ché) 14 san phim dugc
san xuét, do d6 cin chiét tach chiét phdm khi ubng. Do d6, c6 kha ning 13 hop chét dugc
biéu dién béi cong thie (I) néu trén c6 thé khong may 1a khong duge chiét thich hop,

hodc c6 the bi phan rd. Céc tac gid sang ché bat ngo 1a di tim ra lan dau tién rang ché
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pham chta hop chét duge biéu didn boi cong thire (I) néu trén & ham lugng cao thu dugce
bing cach cho chiét phdm tir 1a che tiép xtc véi vi khudn thudc chi Lactobacillus
pentosus, va ché phdm nay c6 tic dung ting cudng su chuyén hoa ning lwong. Cu thé,
mot phwong 4n cia sang ché dua trén céc phét hién bdi cic tic gia sang ché 1a chiét phim
ch¢ dugc 1én men bang vi khudn thudce chi Lactobacillus pentosus, nhd d6 thic day su
chuyén héa tir epigalocatechin thanh 1-(3°,4°,5’-trihydroxy phenyl)-3-(2”,4”,6"-
trihydroxyphenyl)-propan-2-ol. Vi chiét phim tir céc 14 ché dwoc 1én men, chit 1ong 1én
men c6 thé duge sir dung truc tiép, khac véi 14 ché sau khi 1én men tir d6 chidt phém duoc
chiét riéng khi udng, sao cho 1-(3’,4’,5-trihydroxyphenyl)-3-(2”,4”,6"-
trihydroxyphenyl)-propan-2-ol ¢6 thé dugc tiéu hoa d& dang. Sau day, 1-(3°,4°,5°-
trihydroxyphenyl)-3-(2”,4”,6 -trihydroxyphenyl)-propan-2-ol thu duge tir chiét phdm cheé
c¢6 thé dugc md ta 1a catechin 1én men theo sang ché, va ché phdm chaa 1-(3°,4°,5-
trihydroxyphenyl)-3-(2”,4”,6”-trihydroxyphenyl)-propan-2-ol c¢é thé thu dugc tir chiét

phim ché c6 thé duge mo ta 1a ché phdm chira catechin 1én men theo sang ché

Lam chiét phdm cheé c6 thé sir dung theo sang ché, vi duy, chiét phdm che thu dugc
bang cach chiét 14 ché bing dung moi da biét c6 thé dugc sir dung. Ngoai ra, theo séng
ché, chiét pham chira lugng 16n epigalocatechin, 14 tién chét cia catechin 1én men theo
séng ché, c6 thé duge st dung, theo quan diém tao ra lugng catechin 1€n men 16n hon nira

theo sang ché.

"L4 ché" nhu duogc st dung trong ban md ta bao gdm céc 14 ché nhu ché xanh, che
den, va ché 6 long. Loai 14 ché bao gdm céc 14 clia cdy Theaceae, vi du 14 tir cdy ché thudc
gidng Camellia (Camellia sinensis). Theo sang ché, 14 ché c6 thé 1a 14 ché v& ban chét,
hodc san phém dang bot cia nd.

Dung mdi bao gdm, vi du bit ky mdt trong sé nudc va dung méi hitu co ua nude
nhu rugu etylic va isopropanol hoic hdn hgp thich hop ciia chiing.

Piéu kién chiét khong duoc thiét 1ap v6 diéu kién vi chung phy thudc vao thiét bi
dugc st dung va lugng st dung, va vi duy nhiét do chiét nim trong khoang tir 30 dén
100°C, va t6t hon 1a tir 40 dén 80°C. Theo sang ché, san phim c6 ban trén thi truong co

thé duoc sir dung 1am chiét pham che.
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Dung 1am vi khuén thudc chi Lactobacillus pentosus ¢6 thé dung trong ban mo ta,

cac vi khuan nhu dugc néu & trén c6 thé duge sir dung twong tu.

Trong ban md ta, ching vi khuén theo sdng ché bao gdm nhiéu dang khac nhau
nhu cac vi khuan thudc chi Lactobacillus pentosus (vi khuén séng va vi khudn chét) vé
ban chat, cac san phim chira vi khudn axit lactic. Vi khuén séng c¢6 thé thu dugc tir cac
san phdm chira vi khudn axit lactic nhu méi truong nudi cdy chira vi khuén axit lactic. Vi
khuin chét co thé. thu duoc b%lng cach, vi du, gia nhiét, chiéu tia UV, xtr ly b%mg formalin,
xtt ly bang axit, hoic phuong phép twong tu ddi véi vi khudn séng. Vi khuin sdng va vi
khuén chét thu duge c6 thé duge xir Iy tiép bang cach nghién hodc phan ra hodc cach
trong ty dé thu duge san phidm da duoc xi Iy. Néu vi khudn axit lactic & mdi trong sb cac
dang néu trén tic dong 1én epigalocatechin dé tao ra catechin 1én men theo sang ché, bt
hon 13 vi khudn axit lactic 12 vi khudn séng, nhung mot vai vi khudn chét cling c6 thé
cung cO mat.

Cac didu kién 1én men béi vi khuén néu trén khong bi gidi han cu thé & didu kién
nao, mién 1a viéc 1én men duoc thyc hién trong chiét phém che. Vi du, c6 thé thuc hién
1én men bang cach bd sung cac chit phu gia bao gdm ngudn cacbon, ngudn nito, mudi vo
co, chét dinh dudng hitu co va chét tuong tu. Cu thé, vi dy, chét chiét nAm men 1a chit
chiét trong d6 thanh phén trong ndm men dugc chiét bang viée xir ly bang enzym, nuGe
néng hodc trong ty c¢6 thé duoc bd sung 1am ngudn nito vao chiét phdm che. Tét hon néu
nhiét 0 1én men béng 10°C hodc cao hon, tét hon nita 14 15°C hoidc cao hon, va con tbt
hon nita 13 28°C hodc cao hon, t&t hon 13 bing 45°C hoic thip hon, tbt hon nita 1a 40°C
hozc thap hon, va con tét hon nita 14 38°C hozc thip hon. Ngoai ra, do pH cia chiét phdm
ch¢ t6t hon 1a ndm trong khoang tir 3,0 dén 12,5, tot hon nita 1a ¢ pH nim trong khoéng
tir 3,5 dén 10,0, va con tt hon nira 1a d6 pH nam trong khoang tir 4,0 dén 7,0. Thoi gian
1én men khong duge xéc dinh vo diéu kién vi thoi gian 16n men phu thudc vao nhiét do
1én men va lwong mau, va thoi gian 1én men 13, vi du, tir 16 dén 96 gid. Bang céach 1én
men chiét phdm ché bang vi khudn thudc chi Lactobacillus pentosus nhu dugc md ta &
trén, mic di Awa-Bancha, mét loai ch¢ 1én men bang vi khudn truyén théng, dugc dé 1én

men ty nhién bang cach ngam 14 ché trong thiing va can thoi gian chudn bj trong khoang
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tir 10 ngay dén 3 tudn hodc twong tu, thoi gian chudn bi hién nay c6 thé dugc rat ngin

dang ke, nho d6 cdi thién ndng suat.

Do d6, chiét phdm che dugc dé 1én men béng vi khuén thudc chi Lactobacillus
pentosus néu trén, nhd d6 c6 thé thu dugc ché phim chira 1-(3°,4°,5’-trihydroxyphenyl)-
3-(2”,4”,6”-trihydroxyphenyl)-propan-2-ol.

Ham lugng catechin 1én men theo sang ché trong ché pham chira catechin 1én men
thu dugc khong thé duoc xac dinh vo diéu kién vi ham lugng nay phu thudc vao loai chiét
phim che hodc vi khudn, diéu kién 1én men, cac diéu kién xir Iy khéc sau d6 duoc mo ta
dudi day, va yéu t twong tw, va ham lugng nay tdt hon 14 bing 0,13 mg/mL hodc cao
hon, tdt hon nita 13 0,5 mg/mL hodc cao hon, va con tdt hon nita 14 1,0 mg/mL hodc cao

hon.

Ngoai ra, theo sang ché, vi qua trinh chuyén héa tir epigalocatechin thanh catechin
1én men theo sang ché dugc thic ddy bang vi khudn thude chi Lactobacillus pentosus, ty
1§ trong lugng cua epigalocatechin voi catechin 1€n men (epigalocatechin/catechin 1én
men) trong ché phdm chira catechin 1én men t6t hon 12 bang 50/50 hoc thip hon, tdt hon
nira 1a bang 40/60 hogc thip hon, con tét hon nita 1 bang 30/70 hoic thip hon, con tét
hon nita 1a bang 20/80 hozc thip hon, con tét hon nita 14 bang 10/90 hoic thip hon. Ngoai
ra, su chuyén hoa cé thé duge thuc ddy dén murc d6 gin nhu khong chira epigalocatechin.
Trong ban md ta, cum tir "gan nhu khong chtra" ¢6 thé 1a luong thip hon gii han phat
hién trong phwong phép do duge thé hién trong cac vi du néu dudi ddy, chi ham luong

bang 0,01 mg/mL hoic thip hon.

P biét ring 14 ché sau khi 1én men 1am giam dang ké luong epigalocatechin-3-O-
galat so v6i 14 che xanh, va theo sang ché, viéc giam luong epigalocatechin-3-O-galat 1a
twong dbi it, sao cho mot s tac dung cua epigalocatechin-3-O-galat cling c6 thé dugc
mong doi. Ham Iuong epigalocatechin-3-O-galat trong ché phdm chira catechin 1én men
theo séang ché tét hon 1a bang 0,16 mg/mL hoic cao hon, t6t hon nita 13 bang 0,5 mg/mL

hoac cao hon, va con tét hon nita 1a bang 1,0 mg/mL hodc cao hon.

Ngoai ra, ty 1¢ trong luong cua catechin 1én men véi epigalocatechin-3-O-galat

(catechin 1én men/epigalocatechin-3-O-galat) trong ché phadm chtra catechin 1én men theo
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sang ché t6t hon 1a bi‘mg 20/80 hoic cao hon, tét hon nita 1a bang 40/60 hodc cao hon, va

con tét hon nira 14 bang 45/55 hoic cao hon.

Ché pham chira catechin 1én men theo sang ché c6 thé chia, ngoai catechin 1én
men va hop chit néu trén, cafein, axit galic, epicatechin, epicatechin-3-O-galat, catechin,
galocatechin, galocatechin-3-O-galat, pyrogalol, hodc chét tvong ty. Ham lugng cda cac
chét nay khong bi giéi han cu thé mién 14 chiing nim trong khoang khong anh huéng dén
céc tac dung theo sang ché. Trong ban mo ta, hop chit dugc biéu didn boi cong thuc (1),
epigalocatechin-3-O-galat, epigalocatechin, va cac hgp chit khac c¢6 thé dugc xéc dinh

theo cic phuong phap xéc dinh dugec mo ta trong cac vi du néu dudi day.

Ngoai ra, ché phim chtra catechin 1én men theo sang ché thu dugc c6 thé duge dua
qua mdt hodc nhiéu quy trinh dugc chon tir nhém gém loc, ly tam, c6 dic, siéu loc, lam
dong kho, tao bdt, va phan doan theo phwong phép da biét, va ché phim nay c6 thé dugc
tao truc tiép thanh ché pham, hodc c6 thé dugc diéu ché thanh dang ma c6 thé dugc st
dung 1am nguyén liéu thd cho thuc phim (thuc phdm bd sung vao ché do #n) hoic dang
tuwong tu. Do d6, mot phwong 4n ctia ché phdm chira catechin 1én men theo sang ché chua
san phdm da xir Iy néu trén.

Theo mot phuong 4n cia sang ché, ché phim ting .cuimg su chuyén hoa ning
luong, ché phdm ting cudng hoat dong thin kinh giao cam, ché phdm thic ddy su dbt
chay lipit, ché phdm chbng béo phi, hoic ché phdm lam ting nhiét do co thé duge st dung
lam thwc phdm, va cac phuong an khéc 13 thuc phdm trong d6 ché phim chita catechin 1én
men theo sang ché c6 thé thu duoc tir phuong phap san xuét theo sang ché dugc dung lam

nguyén li¢u tho.

Trong trudng hop thuc phim trong d6 ché phdm chira catechin 1én men theo sang
ché dugc dung 1am nguyén liéu thd, phuong phap san xuét cta no khong bi gidi han cu
thé & luong st dung, thoi diém bd sung, va phuong phap bd sung ché phdm chira catechin
1én men va céc thanh phan khac ma duge bd sung va tron co thé duge st dung khong han
ché, va luong sir dung va phuong phap bd sung c¢6 thé duge chon thich hop theo k¥ thuat
da biét. Cu thé 13, chét mang, chét co sd, va/hodic chit phu gia hoac chét twong tu dugc st

dung thong thudng trong linh vue diéu ché, thue pham va tuong tu ¢6 thé dugce tron thich
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hop trong pham vi thuc hién muc dich cta sang ché. Ngoai ra, thuc phidm c6 thé thu dugc
bang cach bd sung ché phdm chira catechin 1én men theo séang ché vao thuc phdm da biét
dang c6 dé hoa tan va/hodc tao huyén phi. Trong ban md ta, thuc phim da biét ngay tir

dAu c6 thé chira hop chit duoc biéu dién boi cong thuc ().

Trong thyc phdm theo sang ché, ham lugng cia 1-(3°,4°,5 ’-trihydroxyphenyl)-3-
(2,4”,6”-trihydroxyphenyl)-propan-2-ol thudng nim trong khoang tir 0,00002 dén 100%
trong lugng, t5t hon 1 tir 0,0002 dén 30% trong lwong, va tdt hon nita 1a tir 0,002 dén 5%

trong lugng hodc tuong tu.

Dang ctia thuc phdm ma 13 ché phim ting cudng su chuyén hoa ning luong, ché
phim ting cudng hoat dong than kinh giao cam, ché phdm thuc diy su dbt chay lipit, ché
phém chéng béo phi, hodc ché phém lam tdng nhiét do co thé theo séng ché, va thuc phém
c6 thé thu dugc tir phuong phap san xudt theo sang ché co thé duogc liy vi du 13, nhung
khong giéi han cu thé &, vi du, dd ubng cao cép nhu dd udng c6 ga, nude ¢ép trai ciy tu
nhién, dd ubng chira nudc ép trai cdy, dd udng lam twoi mat (bao gdm 6 udng chira nude
ép trai cdy), dd udng chira thit qua, thuc phim trai ciy chira hat qua, dd ubng tir thuc vat,
stta d4u nanh va dd udng tir sira ddu nanh, dd ubng tir ca phé, dd ubng tir ché xanh, dd
ubng chira thach, d6 ubng dang bot, 6 udng cd dic, nude udng ddng truong, dd ubng
dinh dudng, va dd uéng chira cdn; thuc phém dinh dudng, thuc phém ) sung, vién tron,
vién nang cimg, vién nang mém, vién nén (bao gdm vién nén khong boc, vién boc duodng,
vién tan trong mi¢ng, vién nhai, vién tao bot, vién det va tron, vién boc mang va dang
tuong tyu), va loai tuong ty. Trong ban md ta, cic dang thuc phdm nay c6 thé thu dugc
bang cach bd sung ché phdm chira catechin 1én men theo sang ché vao thuc phdm dang c6
trong hozic sau khi diéu ché, va thoi diém bd sung hodc phuong phép bd sung khong bi

gidi han cu thé.

Thuc phdm c6 thé thu duge tir phuong phép san xuét theo sang ché chtra hop chét
duge biéu didn boi cong thirc (I), theo ciing cach nhu thuc phdm, ma 1a ché phim ting
cudng su chuyén hoéa ning lwong, ché phim ting cudng hoat dong than kinh giao cam,
ché phim thiic ddy sy dbt chay lipit, ché phdm chdng béo phi hodc ché phim 1am ting

nhiét d6 co thé theo sang ché. Do do, thuc phdm c6 thé thu duoc tir phuong phap san xuét
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theo sang ché c6 thé tang cudng hoat dong than kinh giao cam, nhd d6 1am cho nd ¢6 thé
biéu hién mot vai tac dung sinh ly, nhu, vi dy, tdc dung tdng cuong su chuyén héa nédng
luong, tdc dung thic déy su dét chay lipit, tdc dung kiém soat su tang can hodc lam giam
can nang, hodc tac dung lam tdng nhiét d0 co thé. Do d6, theo muc dich cta ching, thuc
phim c6 thé thu dugc tir phuong phap san xudt theo sang ché c6 thé duoc st dung lam
ché phim ting cudong sy chuyén hoa ning lwong, ché phdm ting cudng hoat dong thdn
kinh giao cam, ché phdm thiic ddy sw dbt chdy lipit, ché phdm chéng béo phi, hodc ché
phim 1am tang nhiét do co thé. Do do, sang ché con dé xuit thuc phdm chira ché phdm
chira catechin 1én men theo sang ché lam thyc phdm c6 thé thu dugc tir phuong phép san
xuét thuyc pham theo sang ché. Trong ban mo ta, thuat ngit "chuyén héa ning lwong" nhu
duoc sir dung trong ban mo ta chi qua trinh chuyén hoa ning luong giai phong nhd vao
qué trinh chuyén héa ATP thanh ADP thanh cac con co co, su din truyén thin kinh, su
cAu thanh chét, su diéu hoa nhiét dd co thé hoic qud trinh tvong tu, dugc tinh 1a luong
tiéu thu nang luong dya vao lugng oxy ti€u thu va lugng cacbon dioxit thoat ra. Thut
ngit "than kinh giao cdm" nhu dugc st dung trong ban mo ta nghia 1a than kinh giao cam
trong cac mO6 md ndu la cdc mo sinh nhiét, va sy tdng cudng hoat dong than kinh giao
cam din dén tac dyng ting cudng su chuyén héa ning lugng, ting nhiét do co thé, dbt
chay lipit, chdng béo phi hodc tic dung tuong tw. Thuét ngit "dbt chay lipit" nhu dugc st
dung trong ban mo ta sir dung hé s hd hép ma 13 ty 1¢ thé tich gitra lwong cacbon dioxit
thoat ra v6i luong oxy tiéu thu 1am chi sd, trong d6 hé sd ho hép cang thip, cang nhiéu
lipit duge d6t. Thuat ngit "chéng béo phi" nghia 1 viéc kiém soét sy ting cin hodc lam
giam can nang.

Thue phim c6 thé thu dugc tir phwong phap san xut theo sang ché c¢6 thé dugc st
dung trong cac triéu chimg cin dén su biéu hién clia tic dung ting cudong su chuyén hoa
ning lugng, tac dung ting cudng hoat dong than kinh giao cam, tac dung lam ting nhiét
do co thé, tac dung dbt chay lipit, hodc tac dung chdng béo phi, theo ciing mot cach nhu
v6i thue phdm ma 13 ché phim ting cuong su chuyén héa ning lwong, ché phim ting
cuong hoat dong than kinh giao cam, ché phim thuc ddy sy dbt chay lipit, ché phém
chbng béo phi, hoic ché phém lam tdng nhiét dJ co thé theo sang ché. Cu thé, vi dy, thuc

phém ¢ thé duoc st dung thich hgp dé lam tang nhiét do co thé, cai thién sy man cam
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v6i nhiét do lanh, chéng béo phi, gidim m& noi tang, gitt dang, thic ddy chuyén hoa, ting

cudong mién dich, chong mét moi, chong traim cam hodc téc dung tuong tu.

Ngoai ra, thuc phim ma 1a ché phdm ting cudng chuyén héa ning luong, ché
phim ting cuong hoat dong than kinh giao cam, ché pham thuc ddy sy dbt chay lipit, ché
pham chéng béo phi hoic ché pham lam tang nhiét do co thé theo sang ché, va thuc phim
¢6 thé thu duoc tir phuong phap san xuit theo sang ché c6 tac dung ting cuong hoat dong
than kinh giao cam, nhy d6 khién cho chung rt hiru dung trong viéc cai thién hoic ngan
ngira cac triéu chimg cin dén sw biéu hién cla tic dung ting cuong chuyén hoa ning
lwong, tac dung lam ting nhiét do co thé, tic dung ddt chay lipit hodc tic dung chéng béo
phi. No6i cach khéc, thuc phim ma 1a ché phim ting cudng chuyén héa ning luong, ché
phim ting cudng hoat dong than kinh giao cam, ché phdm thac ddy su dbt chay lipit, ché
phim chdng béo phi hoic ché phim 1am ting nhiét do co thé theo sang ché, va thuc phdm
¢6 thé thu duoc tir phuong phép san xuat theo sang ché dong vai tro 1am ché pham rét hiru
ich cho khong chi, vi dy, céc c4 thé can tdng cudng chuyén héa nang luong, ma ca céac ca
thé can kiém soét su ting can, c4 thé can kiém soat sy man cam véi nhiét do lanh, c4 thé
can kiém soét su tding md& ndi tang, ca thé can kiém soat su gidm chuyén héa, c4 thé muébn
didu tri hodc ngin ngira bénh cam lanh, c4 thé can gitr dang, ca thé cin kiém soat tinh
trang mét moi, va ddi twong twong tw, nhitng d6i tuong khong c6 su chuyén hoéa ning
lugng thép, lam thuc phém v6i cac loi ich vé strc khoe hodc thuc phdm bd sung c6 muc
dich ngén nglra hodc cai thién céc triéu ching néu trén, hodc thyuc phim ¢6 céc chi dinh
chtc ning lién quan dén chic ning cta 1-(3°,4°,5-trihydroxyphenyl)-3-(2”,4”,6”-
trihydroxyphenyl)-propan-2-ol.

Thuc phdm ma 1a ché phadm ting cudng su chuyén hoa nang luong, ché phadm ting
cudng hoat dong thin kinh giao cam, ché pham thac diy sy ddt chay lipit, ché phdm
chéng béo phi, hodc ché phém lam tidng nhiét d§ co thé theo séng ché, va thuc phém cod
thé thu dugc tir phuong phap san xuit theo séng ché'duqc cho 1a ¢6 thé chi dinh cac sir
“dung ctia chung. N§i dung ctia cic chi dinh bao gém, vi du, céc st dung thu duogc tir chire

ning cla cac san pham dugc xr ly 1én men bang vi khuén axit lactic hodc 1-(3°,4°,5°-
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trihydroxyphenyl)-3-(2”,4”,6”-trihy droxyphenyl)-propan-2-ol. Céc chi dinh ¢6 thé dugc

gan vadi chinh thuc pham, hodc c6 thé dugc gan vdi vat chira hodc vo boc thuc phém.

Luong tiéu hoa thyc phim ma 1a ché phdm ting cudng sy chuyén hoa ning lugng,
ché phim ting cudng hoat dong than kinh giao cam, ché phim thic day su dbt chay lipit,
ché pham chéng béo phi, hodc ché phdm 1am ting nhiét d6 co thé theo sang ché, va thuc
phim c6 thé thu dugc tir phwong phap san xuét theo sang ché khong dugc xac dinh vo
didu kién vi chung dugc didu chinh thich hop tiy theo dang cua ching, phuong phap tiéu
héa, muc dich tiéu héa, va tudi tac, cin ning, hodc céc tridu chting cua ngudi 1a dbi tugng
tiéu hoa thuc phém, va lugng ti€u hoa cd thé duoc diéu chinh thich hop sao cho, vi du
lugng 1-(3°,4°,5-trihydroxyphenyl)-3-(2”,4”,6”-trihy droxyphenyl)-propan-2-ol t6t hon 1a
nim trong khoang tir Img dén 10g, t6t hon nita 13 tir 10mg dén 3g, va con tbt hon nita 14
tir 100mg dén 1g hoic twong tw, mdi ngay dbi véi ngudi co can ndng 50kg. Ngoai ra, thuc
pham c6 thé duge st dung & lidu don hodc da liéu trong mot ngay trong khoang lugng

tiéu h6a mong mudn, va thoi gian st dung hozc khoang thoi gian ciing 1a tuy y.
Vi du thwe hién sang ché

Séng ché s&€ dugc mo ta cy thé dudi day bang cac vi du, céc vi du nay khéng nham

gi6i han pham vi ctia sang ché.
Viduyl

Chiét phdm ché duoc 1én men bing ching TUA4337L dé tao ra 1-(3°,4°,5°-
trihydroxyphenyl)-3-(2”,4”,6”-trihydroxyphenyl)-propan-2-ol. Cu thé, viéc 1én men dugc
tién hanh nhu sau. O day, 1-(3°,4°,5’-trihydroxyphenyl)-3-(2”,4”,6-trihydroxyphenyl)-

propan-2-ol dugc dé cap dén 1a catechin 1én men.

<Quy trinh 1én men>
(1) Cdy 1% thé tich TUA4337L tir dung dich gbc glyxerol vio MRS (10 mL)
(2) Nubi (30°C, 20 gio)

(3) Ly tdm méi trudng nudi cdy (8000 vong/phut, 5 phut, 4°C), va loai bé chét ndi bé

~

mat.
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(4) Rira bang nude vo tring & ciing thé tich v6i moi truong nudi cdy (x 2 lan).
(5) Pha loang bang nudc v trung dé thu dugc dung dich vi khuén c6 ODggo = 10.

(6) Bd sung chét chiét nAm men (do BD sén xuét) ¢ lugng 0, 0,04, 0,2 hodc 1% trong
lwong/thé tich vao chit ndi bé mat (Bx = 11,9) thu duoc sau khi thém bot che 10%
trong lwong/thé tich (do Cargill Japan san xuét) vao nudc vo tring dé tao huyén phu,
va ly tAm huyén phi (8000 vong/phit, 5 phut), va sau d6 bd sung dung dich vi khuin
1% thé tich thu dugc & budc 5 vao.

(7) Nubi (35°C).

Mai trudng nudi cdy thu duoe sau khi pha lodng bang nudc tinh khiét va pha loang
tiép hai 1an bang axetonitril 40%, va dung dich pha lodng duogc xir 1y bing dung cu loc ¢c&
0,45 pm, dugc dem di phan tich. Biéu dd HPLC dai dién duoc thé hién trén Fig.1, va két

qua tao ra catechin lén men dugc thé hién trén Fig.2.

<Piéu kién phan tich HPLC>

Cot: capcell pak C18, 4,6 mme x 150 mm, 5 um (do Shiseido Co. Ltd. san xuét).
Pha déng: A TFA 0,05%/H,0, B CH;CN 90%, TFA 0,05%/H,0

Gradien: B 5 — 35% thé tich (0 — 13 phut), B 35 — 70% thé tich (13 — 20 phut)), B
70% thé tich (20 — 25 phut).

Tbc d6 dong: 1,0 mL/phit
Do: A225 nm
Luogng tiém: 10pL

Tir Fig.1 va 2, chiét phdm ché dugc 1én men bing TUA4337L, nho d6 lam gidm
epigalocatechin (EGC) theo thoi gian dé tao ra catechin 1én men. Chét chiét ndm men
cling duge bd sung vao d6, nhy d6 lam ting tbc d6 san xuit. O ddy, duoc x4c nhan bang

NMR la pic méi C trén Fig.1 dugce quy cho catechin 1én men.

Vidu?2
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San xuét catechin 1én men bing nhidu chung khac nhau thudc vi khuén axit lactic duge
nghién ctru

San lugng catechin 1én men khi sir dung nhiéu éhl’mg vi khudn khéc nhau gbm L.
pentosus va L. plantarum lam vi khudn axit lactic duoc nghién ctru cung vdi cac ching
chudn JCM. Céc nghién ctru dugc thuc hién trén TUA4337L, AF43, AF48, AF51, AF64
va ching chuén JCM 1558T lam L. pentosus va AF70, AF71, AF62, AF63, va ching
chudn JCM 1149T lam L. plantarum. San lugng catechin 1én men duge danh gia bing
cach str dung céc vi khuén axit lactic nay theo cung quy trinh nhu ¢ vi du 1 (nghién ctru
v6i chiét phdm ché trong d6 chét chiét ndm men dugc bd sung & luong 0% trong
luqng/thé tich va 1% trong luqng/thé tich). Cu thé, néng dd cua catechin 1én men trong
mdi trudng nudi cdy sau 72 gidr nudi cdy duoc dinh luong. Két qua duoc thé hién trén
Fig.3.

Tir Fig.3, L. pentosus tao ra catechin 1én men bit ké chung vi khun nao, va mat
khac, L. plantarum khong thé tao ra catechin 1én men & bAt ky ching vi khuin nio trong

sO céac chung néu trén.
Vidu3

Téc dung ting cuong hoat dong than kinh giao cam ciia md m& nau béi catechin
1én men thu dugc trong vi du 1 duge nghién ctru. O day, catechin 1én men thu dugc trong
vi du 1 chi san phdm thu dwoc bing cach tach phén doan pic dugc quy cho catechin 1én
men ra khoi moi trudng nudi cdy trong vi du 1, ¢d dic phén doan nay, va sau d6 két taa

bang cach lam dong khd dich ¢o nay.

Cu thé, trong thtr nghiém nay, céc con chudt duc Wistar (khoang 9 tudn tudi, mdi
nhém 3 con, n=3) mdi con ¢6 can ning khoang 300g duoc nudi trude d6 & chu ky 12 gio
sang-t6i (bat dén trong 12 gid tir 8 gid) trong 1 tudn duge dé doi trong 3 gio, va dugc gy
mé bang uretan. Ong thong d& dua vao ta trang dugc ludn vao, va sau d6 cac nhanh ly tdm
clia ddy than kinh giao cdm cua cdc m6 md nu ving gian vai dugc treo 1én bing cac dién
cuc bang bac, d& do hoat tinh dién cta day than kinh. Tai thoi diém khi cac gia tri do cia
day than kinh nay duoc bn dinh (khoadng 13 gi®), cac con chuft dugc dua vao t4 trang tir

6ng théng 1mL mdi mau thir nghiém (dbi chimg: nudc vo trung, catechin 1én men: 1
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ug/mlL thé phan tan chtra nuéc), va cic thay ddi v& hoat dong than kinh giao cdm cua mo

m& nau duge do bang dién sinh ly. Két qua duoc thé hién trén Fig.4.

Tir Fig.4, nhén thdy c6 sy ting dang ké catechin 1én men & gia tri BAT-SNA so véi
d6i chimg. Do d6, catechin 1én men dugc cho 13 lam ting hoat dong than kinh giao cam
trong cc md m& nau. Ngoai ra, vi su ting cudng hoat dong thin kinh giao cam nay duogc
cho 1a dong vai trd 1am co ché ting cudng sy chuyén hoa ning luong, didu nay dugc kiém

tra nhu sau.
Vidu4

Téac dung ting cudng chuyén héa ning luong va tic dung dbt chay lipit nho
catechin 1én men thu duge trong vi du 1 dugc nghién ctru. O ddy, san phim thu duge theo

cung cach nhu trong vi du 3 dugc st dung lam catechin 1én men.

Cu thé, chudt nhit C57BL/6J (7 tudn tudi, duc) dugc cho ding 250uL nudc vo
tring qua dudng miéng trong 5 ngay lién tuc, dé lam cho chudt quen vdi viée st dung qua
duong miéng. Sau d6, chudt dugc nhém thanh nhém ddi ching va nhém dung catechin
1én men theo cach khong c6 su khac nhau vé trung binh can nang (mdi nhém n = 4). Céc
con chudt duge cho vao budng ciia thiét bi do sy chuyén hoa ning lugng (Oxymax,
Bioresearch Center) trong hai ngay dé dwoc 1am quen v&i mdi trudng, va sau d6 thic an
duge chuyén sang ché do an giau lipit (60 %kcal FAT, Research Diet), va cac sb do vé
lugng oxy ti€u thu (VO, (mL/kg/gid)) va lugng cacbon dioxit thoat ra (VCO,
(mL/kg/gi®)) cho mdi con chudt dugc bét ddu. Mdi con chudt dwge cho ding qua dudng
miéng 250uL miu thir nghiém mdi ngay (d6i ching: nuéc v trung, catechin 1én men: 5
mg/mL thé chira phan tan nuéc) trong 11 ngay lién tuc. Lugng calo tiéu thu va hé sé ho

hép dugc tinh bang cong thire tinh dudi day:
Lugng calo ti€u thu: VO,x(RERx%1,232+3,815)/1000
trong d6, RQ (hé s hd hdp) = VCO,/VO,

Béng cach st dung catechin 1én men, théy dugc sy tang lugng calo ti€u thu so véGi
nhém dbi chiung. Lugng calo tiéu thu dén ngay 11 duge so sanh va sb lidu vé lugng calo

tiéu thu trudc khi st dung va & ngay 4 duogc thé hién trén Fig.5. Két qua 1a sy phan tich
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luong calo ti€u thy trong pha sdng (pha nghi: AM7:00 dén PM19:00), trong d6 lugng calo
tiéu thu dugc ting déang ké trong nhém dung catechin 1én men. Vi déy 13 tic dung trong
pha nghi nén dugc cho la qué trinh chuyén héa co ban duogc cai thi€n bdi catechin 1én
men, va dugc xac nhan 13 catechin 1én men c6 tic dung ting cudng sw chuyén héa ning
lwong. Ngoai ra, dé kiém tra cac thay ddi vé tac dung ddt chay lipit truée va sau khi st
dung catechin 1én men, hé s6 hd hip dugc do. Hé s6 ho hip 1a ty 1¢ thé tich gitra lugng
cacbon dioxit thoat ra véi lugng oxy tiéu thu béi viéc phan hity chét dinh dudng trong co
thé séng dé dwoc chuyén hoa thanh ning lugng trong thoi gian nhét dinh. Hé s ho hép
duoc st dung rong rai 1am chi s6 dé biét dugc ty 18 chit dinh dudng dwoc dét chay trong
co thé 12 bao nhidu. N6i cach khéac, hé s6 ho hdp phan anh ngudn ning lugng, va néi
chung, chét dinh dudng c6 hé s6 ho hép cao nhét 14 hydratcacbon (RQ = 1,0), va chét dinh
dudng c¢6 hé sb ho hdp thip nhit 1a lipit (RQ = 0,7). N6i cach khac, khi lipit dugc dbt
chay véi lugng 16n hon, lugng cacbon dioxit thoét ra so v6i lugng oxy ti€u thuy it hon, sao
cho gié tri cda hé s6 ho hép duoc giam. Puge cho 13 gia tri ndy cang thip, tac dung d6t
chay lipit thé hién sy ddt chdy cang cao. Fig.6 thé hién mot s6 khéc biét vé hé s6 ho hip &
ngay st dung 11, trong d6 hé¢ s6 ho hép khi sir dung catechin 1én men thip hon so vdi

nhom dbi chimg, sao cho dugce xem 14 tic dung dét chéy lipit dugc thic diy.
Vidu5

Tac dung lam ting nhiét d§ co thé boi catechin 18n men thu dugc trong vi du 1
dugc nghién ctu. O day, san pham thu dugc theo cling mét cach nhu trong vi du 3 duge

stt dung lam catechin 1én men.

Cu thé 13, chudt nhit C57BL/6J (10 tudn tudi, duc) dwgc nudi trude d6 bang ché do
an giau lipit (60 %kcal FAT) trong giai doan hai tudn duge cho ding qua dwdong miéng
250pL mAu thir nghiém mdi ngay (di ching: nudc vo tring, catechin 1én men: 1,6 mg/ml
thé phan tan chira nuéc) (mdi nhom n = 11). Sau 5 phat va 60 phut s dung qua dudng
miéng, nhiét d§ truc trang duoc do bang nhiét ké déu do vi ¢& (BAT-12, muromachi), va

khoang thay d6i nhiét do truc trang duoc tinh. Két qua dugc thé hién trén Fig.7.

T Fig.7, catechin Ién men lam tdng déng ké nhiét do truc trang, so voi dbi ching.

Do do, dugce cho la catechin 1én men ¢6 tac dung lam tdng nhiét do co thé.
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Vidué6

Téc dung chéng béo phi bdi catechin 1én men thu dugc trong vi du 1 dugc nghién
ctru. Trong ban mé ta, san phdm thu duoc theo cling modt cach nhu trong vi du 3 dugc st

dung lam catechin 1én men.

Cu thé, chudt nhit C57BL/6J (7 tudn tudi, duc) duge nudi bing ché do an giau lipit
(60 %kcal FAT) trong giai doan hai tudn. Trong qué trinh nudi, chudt dugc cho dung qua
duong miéng 250pL nuéc vo tring trong 5 ngay lién tuc, d& cho lam quen vai viée su
dung qua dudng miéng. Sau d6, chudt duge phan nhém vao nhém dbi chimg va nhém st
dung catechin 1én men theo cach khong gdy ra sy khic nhau vé trung binh c4n ning (mdi
nhém n = 4). Mdi con chudt duge cho ding qua dudng miéng 250puL mau thir nghiém
mdi ngay (d6i ching: nudce vo tring, catechin 1én men: 5 mg/mL thé phan tén chia nudc),
va can ning duoc do theo thoi gian. Sy chuyén ddi cta viée tdng c4n ning dugc thé hién
trén Fig.8.

Tir Fig.8, thdy ring c6 xu hudng kiém soat cin ning bing cach sir dung catechin
1én men, do d6 catechin 1én men dugc cho 1a ¢6 tac dung chéng béo phi. Vi vai trd 1a co
ché tac dung, tac dung ting cudng chuyén hoa ning luong duge xem xét theo cung mot
céch nhu tdc dung lam tang nhiét do co thé.

Céc diéu ché cu thé cta ché phém theo sang ché dugc minh hoa dudi day. Cac ché
phim nay c6 thé dugc didu ché theo phwong phap da biét.

Vi du diéu ché: Db udng tir che xanh 1

MBbi trudng nudi cdy tir vi du 1 duge 1am khé va sau d6 duge tron voi 9 1an lugng
dextrin dé tao ra hdn hop catechin 1én men, va hdn hop néu trén cing véi che dang bt
duge bd sung vao nude va 1am vo tring & nhiét d6 121°C trong 20 phut dé tao ra dd ubng
tir che xanh.

Vi du diéu ché: D6 udng tir ca phé

Nude sdi duge bd sung & lugng bing khoang 10 lan trong luong vao 200g hat ca

phé (gia tri L: 27) dé tao ra 2000g chiét phdm ca phé ¢6 Bx = 2,6. Hn hop thu duge trong
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qué trinh diéu ché d6 udng tir che xanh néu trén, dudng hat, sita va chét diéu chinh do pH
dugce tron v6i chiét phdm nay dé tao ra dd ubng tir ca phé néu trén.
Vi du didu ché: D udng c6 ga

Hdn hop thu duge trong qué trinh diéu ché ¢ udng tir ché xanh dugc hoa tan trong
nuéc, va sau d6 d6 pH cia dung dich duge diéu chinh dén 3,8 bing axit phosphoric. Cht
chéng oxy hoa, chét tao huong vi, chét tao dd axit, chat tao ngot va mau caramen dugc bd
sung vao & lugng thich hgp, va hdn hgp dugc bdo quan trong khoang 24 gid. Trong qué
trinh bao quan, khi cacbon dioxit dugc ) sung & lugng thich hop, va sau d6 dugc dem di
loc, dong tdi, va ti€t trung (gia nhiét & nhiét do 65°C hodc cao hon trong 10 phit), dé tao
ra d6 udng co ga.
Vi du diéu ché: d6 udng tir ché xanh 2

Catechin 1én men duoc tach ra khoi méi truong nudi cdy cta vi du 1 va duge lam
kho, va sau dé san phém da 1am kho duge tron voi 9 1an lugng dextrin dé tao ra hdn hop
catechin 1én men. Hdn hop néu trén va ché dang bot duge bd sung vao nude va trdn, va
sau d6 hon hop 16ng duoc tiét tring & nhiét ¢ 121°C trong 20 phut dé tao ra dd uéng tor

che xanh.
Do do, sang ché bao gom cac phuong én sau:

[1] Chét ting cudng chuyén héa ning lugng chira 1-(3°,4°,5’-trihydroxyphenyl)-3-
(2,4”,6”-trihydroxyphenyl)-propan-2-ol 1am thanh phan hoat tinh.

[2] Chit tang cuong chuyén hoéa ning lugng chia ché phim chira 1-(3°,4°,5°-

trihydroxyphenyl)-3-(2”,4”,6”-trihydroxyphenyl)-propan-2-ol 1am thanh phan hoat tinh.

[3] Chét ting cudng hoat dong than kinh giao cam chira 1-(3’,4°,5’-trihydroxyphenyl)-3-
(2,47 6-trihydroxyphenyl)-propan-2-ol lam thanh phén hoat tinh.

[4] Chét tang cudng hoat dong thdn kinh giao cam ché phidm chua 1-(3°,4°,5°-
trihydroxyphenyl)-3-(2”,4”,6”-trihydroxyphenyl)-propan-2-ol 1am thanh phén hoat tinh.

[5] Chit thac ddy su dbt chay lipit chira 1-(3°,4°,5°-trihydroxyphenyl)-3-(2”,4”,6”-
trihydroxyphenyl)-propan-2-ol 1am thanh phéan hoat tinh.
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[6] Chét thic ddy sy dbt chay lipit chira ché phdm chira 1-(3’,4°,5’-trihydroxyphenyl)-3-
(2”,4”,6”-trihydroxyphenyl)-propan-2-ol 1am thanh phan hoat tinh.

[7] Chit chéng béo phi chira 1-(3’,4’,5’-trihydroxyphenyl)-3-(2”,4”,6”-
trihydroxyphenyl)-propan-2-ol lam thanh phéan hoat tinh.

[8] Chét chéng béo phi chira ché phdm chua 1-(3°,4°,5'-trihydroxyphenyl)-3-(2”,4”,6-
trihydroxyphenyl)-propan-2-ol 1am thanh phan hoat tinh.

[9] Chit lam ting nhiét dd co thé chua 1-(3°,4°,5'-trihydroxyphenyl)-3-(27,4”,6"-
trihydroxyphenyl)-propan-2-ol lam thanh phan hoat tinh.

[10] Chit 1am tang nhiét do co thé chtra ché phdm chira 1-(3’,4’,5’-trihydroxyphenyl)-3-
(2”,4”,6”-trihydroxyphenyl)-propan-2-ol 1am thanh phan hoat tinh.

Kha nang tng dung trong cong nghiép

Ché phim ting cudng sy chuyén hoéa ning lugng, ché phim tang cuong hoat dong
thin kinh giao cam, ché phim thuc ddy su ddt chay lipit, ché phim chéng béo phi, hodc
ché pham lam ting nhiét d6 co thé theo sang ché co tic dung rat tdt trong viéc ting cudng
chuyén hoa ning lugng, ting cudng hoat déng than kinh giao cam, thac diy sy dét chéy
lipit, chéng béo phi (kiém soat sy ting can hoic 1am giam can ning), hodc lam tdng nhi¢t
do co thé, ma co thé duoc mong dgi 1a co tac dung, vi dy, lam ting nhiét d6 co thé, cai
thién sy man cam véi nhiét do lanh, chéng béo phi, gidm md& ndi tang, gilt dang, ting su
chuyén héa, ting cudng mién dich, chéng mét moi, hodc chéng trAm cam, hodc téc dung
twong tw. Ngoai ra, ché phdm chia 1-(3°,4’,5 -trihydroxyphenyl)-3-(2”,4”,6”-
trihydroxyphenyl)-propan-2-ol c6 thé thu dugc tir phwong phap san xuét theo sang ché c6
tac dung rét tot trong viéc ting cudng su chuyén héa ning luong, ting cudng hoat dong
than kinh giao cam, thuc ddy su ddt chay lipit, kiém soat sy ting can hodic lam giam can
nang, hodc lam ting nhi¢t do co thé, ma c6 thé duoc mong doi 14 ¢6 tac dung, vi duy, lam
tang nhiét do co thé, cai thién su min cam vai nhiét d6 lanh, chéng béo phi, gidm m& ndi
tang, gitt dang, tang su chuyén hoéa, ting cudng mién dich, chdng mét méi, hoic chéng

trdm cam, hoic tac dung twong tur.
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YEU CAU BAO HQ

1. Phuong phap san xuét ché phdm chua 1-(3°,4°,5’-trihydroxyphenyl)-3-(2”,4”,6"-
trihydroxyphenyl)-propan-2-ol, khéc biét & chc:).,phu(mg phép nay gébm budc 1én men chiét

pham che bang vi khuan thudc chi Lactobacillus pentosus.

2. Phuong phép theo diém 1, trong d6 ham lugng cua 1-(3°,4°,5’-trihydroxyphenyl)-
3-(2”,4”,6”-trihydroxyphenyl)-propan-2-ol trong ché phdm 13 0,13 mg/mL hoic cao hon.
3. Phuong phép san xuét san xuit thyc phdm, khac biét & ch6, phuong phép nay st

dung ché pham thu dwgc tir phuong phép theo diém 1 hodc 2 1am nguyén lidu thd cia

thire pham.
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FIG. 5
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FIG.7

FIG. 8
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