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(57) Sang ché dé cap dén phuong phap san xuat gao It dd dwoc 1én men voi nAm Antrodia

cinnamomea va gao 1ut da duoc 1én men v6i nam Antrodia cinnamomea dugc san xuat

bang phuong phép nay, trong d6 gao 1ut khac biét & chd dugce tao ra bang cach céy chung
nam 4. cinnamomea vao moi truong chira gao It dudi dang co chét nuoi cay dé 1én men.

Gao lut da duoc 1én men voi ndm 4. cinnamomea theo sang ché chura cac chat dinh dudng

dac biét cua gao lat va cac hoat chat dic trung cta nim A. cinnamomea. Gao lut da dugc

1én men voi ndm A. cinnamomea c6 thé dugc str dung truc tiép dé lam nguyén liéu thuc
pham, va dé san xuét cac san pham tt cho sirc khoe tir gao 1t chang han nhu bot gao lat,
stta gao Iut, tra gao lat, va cac phu gia dinh dudng cho cac thuc phém khac.
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Linh vue ky thuit dwoc dé cap

Séang ché dé cap dén gao lut di duoc 1én men v6i ndm Nguu chuong chi Antrodia
cinnamomea va phuong phap san xuit gao lut nay. Cu thé, sang ché dé cap dén gao lut
thu dugc bang cach 1én men ndm 4. cinnamomea trong moi trudong chira gao lut duédi

dang co chét dugc san xut bang phuong phép nay.
Tinh trang ky thuit cia sang ché

Dua vao ghi chép lich str, Wu Sha 1a ngudi tién phong phat trién thanh phé Nghi
Lan ndm 1773 va éng 4y giao dich thuong xuyén v6i ngudi dan dia phuong sau khi vuot
bién dén Pai Loan tir tinh Phic Kién, Trung Québc. Ong dy ciing dd nhan duoc nim A.
cinnamomea tir ngudi din dia phuong va ndu chin dé dung. Cho dén nim 1985, nim 4.
cinnamomea da bit dau phd bién rong rdi du6i dang nguyén liéu thue phdm va da duoc
phét hién c6 nhitng hiéu qua chita bénh tbt; két qua 14, cac truong dai hoc va vién nghién
cltu cong bit dau tich cuc nghién ctru mdi quan hé phat sinh loai, cac thanh phén hoa
hoc, céc hoat tinh dugc 1y va cac phwong phép nuodi tréng nhan tao ndm A. cinnamomea.
Hién nay, tiém ning Ung dung ctia ndm A. cinnamomea dugc cong ddng hoc thuat danh
gid cao. Nam 4. cinnamomea (con goi 1a ndm chuong chi (Antrodia camphorata) va
nam chuong chi Dai Loan (Taiwanofungus camphoratus)), 1a mot loai ndm luu nién,

thuoc B ndm (Polyporales), ho nim 13 (Polyporaceae), va chi Antrodia.

Tén thong thudng ctia loai nAm nay 12 nAm nguu chuong chi, nAm chuong chi, nAm
long ndo, nim trong long ndo, ndm long ndo map va ndm long ndo dd, v.v.. Ndm 4.
cinnamomea 14 loai ndm dic hiru ciia Pai Loan va chi moc trong rudt gb réng clia cac
loai cdy thuong xanh 14 rong duoc goi 12 Cinnamomum kanehirai (cdy nguu chuong)
chi duogc tim thdy & Pai Loan. Vi su khan hiém va gid tri quy gia cta no, do d6 ndm A.

cinnamomea dugc xem 1a kho bau cta thé giéi.

Cac hop chét c6 trong ném 4. cinnamomea c6 thé dugc phén loai thanh nhiéu loai
khéc nhau ching han nhu cac polysaccarit, cdc hop cht triterpenoit, cac diterpen, cac

sesquiterpen, cdc sesquiterpen lacton, cic benzenoit, cac din xuét cia benzoquinon,
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enzym chdng oxi héa superoxit dismutaza, cic polyaxetylen, adenosin, cdc dAn xuit ciia
axit maleic va axit suxinic, cac protein (bao gdm cac protein mién dich), cac hop chét
phenolic, céc steroit, cac chat d& bay hoi (mui thom ctia nim Antrodia), v.v.. Nhiéu
thanh phan duoc phét hién dau tién trong nAm A. cinnamomea da dugc dit tén bang cach
bit diu bing tién & cua Antrodia, ching han nhu antcin, antrocin, antrodin,
antrocamphin, va antroquinonol. Thé qua cta nidm 4. cinnamomea duoc trong qua gb
cdy nguu chuong hodc hé soi ndm A. cinnamomea duoc nudi cdy & trang thai rin va
16ng dugc phat hién c6 hi€u qua chdng oxi hoa, chdng viém, bao vé gan, chéng viém

gan do rugu, chong di img, chong méu nhiém m&, bao vé thin kinh va chong ung thu.

K& tir nim 1991, cac nghién ctru vé ndm 4. cinnamomea da bat dau phat trién va
dan nhan dugc sy quan tdm 16n hon tir sau nam 2000. C4c phwong phap nudi tréng nhan
tao nim A. cinnamomea bao g6m: (i) nuodi tréng trén g6 cdy nguu chuong, trong d6 nAm
A. cinnamomea thu dugc ¢ chita céc thanh phin tuong tw véi ndm A. Cinnamomea
hoang d3; (ii) cic phuong phap nudi cdy 1ong va trang thai rin, trong d6 phuong phap
nudi cdy trang thdi rin con dugc goi 1a phuong phap nudi cy tai polypropylen (PP).
Trong phwong phép nudi cdy tii PP, chiing ndm A. cinnamomea dugc cdy va nuéi trong
trong tii PP c6 chira chit xo, dudng, ngii cde va chit tuong tu. Mic du nudi cy trang
thdi ran ndm 4. cinnamomea c6 thé thu dugc thanh phan turong tu v6i thanh phan duoc
tim thiy trong thé qua cta nim 4. Cinnamomea hoang d3, viéc nubi cdy trang thai ran
ndy mat khoang sau thang va chi phi kh4 cao. Phuong phép nuoi cy 16ng st dung chét
lIén men qua qua trinh 1én men long dé thu dugc hé soi ndm 4. cinnamomea. Maic du
phuong phép nudi cy 16ng ¢6 wu diém vé thoi gian nudi cdy ngin (khodng 14 ngay)
nhung khong thé thu duoc cac triterpenoit dic trung va cac thanh phin hiém thudng tim
thdy trong thé qué clia ndm A. cinnamomea hoang da. Hién tai, phan I6n céc san phim
nidm A. cinnamomea thuong mai ¢6 nguén géc tir hé soi hoic thé quéa duogc san xuét
bing cac phuong phép 1én men 16ng hoic rin, nhu véi muc dich khong giy ra cac van

d€ mai truong lién quan dén viée chit cay.

Theo céc giai phap k§ thuat da c6, mot sb nguoi da cb ging thir cy chiing nim 4.
cinnamomea vao dua hiu hoic cti trai cdy dé nudi trong. Vi du, patent Dai Loan sb
551683 da boc 16 phuong phap bao gdm cdy nim A. cinnamomea vao rudt ciia chanh
leo dd dugc st dung lam co chit dé lam tang ham lugng polysaccarit cia nAm A.

cinnamomea. Patent Dai Loan s 1551686 da boc 16 phuong phép nudi cdy nim 4.
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cinnamomea bao gbm cly ndm A. cinnamomea vio bi ngod, va sau d6 4 & nhiét do
24°C~26°C trong thoi gian tir 3 dén 6 tudn sao cho cac chét dinh dudng c6 trong bi ngd
dwgc st dung cho sy sinh trudng cla nim 4. cinnamomea. Tuy nhién, cho dén nay
khong mot tai liéu nao boc 10 cach sir dung mot loai ngfi cbe, cu thé 1a gao Iat lam co

chit nudi cay nam A. cinnamomea.

Gao 1a mot trong cac thue pham chinh ctia hon mdt nira dan sé thé gi6i. Hon 90%
khu vuc tréng la trén thé gi6i1a & “chau A” noi ¢6 nhiéu qudc gia san xuit gao, va do
d6 gao dong mdt vai trd quan trong trong nén kinh té cta cac qubc gia nay. Gao lut 1a
mdt loai gao duge san xudt bing cach xir Iy va 16t bd vé triu don gidn ma con gitt lai
céc phan nhu 16p ngoai ching han nhu v cdm, aleuron, va phoi mam. C6 dén 60%-70%
vitamin, chét khoang va axit amin thiét yéu trong gao tap trung & 16p ngoai. Gao lut
chira lvong chét xo cao gip séu lan so véi gao tring, va c6 thé dugc sir dung dé ngan
chan va lam gidm tdo boén. Do d6, gao 1tt ludn duoc coi 1a thuc phém tbt cho strc khoe.
Thém nira, gao lut cling chira tocopherol (Toc), tocotrienol (T3) va y-oryzanol phong
pht va dic trung, va céc thanh phan chirc ning khac ching han nhu axit y-aminobutyric
(GABA), vitamin B tong hop, cac phytosterol, axit ferulic va cac polyphenol, nhitng
chit dﬁ duoc biét 1a c¢6 cac dic tinh giam m& mau va cholesterol, ngin nglra bénh tim
mach, chéng oxi héa va chéng ung thu. Céc nghién ctru dich t& hoc va ldm sang da
chirmg minh ring c4c thanh phén chirc ndng nay g6p phan & cac mirc d6 khac nhau trong
cac hiéu qua ngin ngira bénh tit chang han nhu cai thién thé luc, didu hoa chirc ning

sinh 1y, va thuc day stc khoe téng thé va khoe manh.

Patent Pai Loan s 1331506 da boc 10 phuong phép nudi cdy nhan tao nim A.
cinnamomea, bao gdbm ciy ndm A. cinnamomea trong mdi truong c6 chira cic loai ngii
cbe chéng han nhu gao tréng, ké, cao luwong hodc lta my, va nudc dira, rau ci va cac
loai cacbohydrat khac dé thu duoc thé qua ndm 4. Cinnamomea, dé thay thé gd cdy nguu
chuong nhu ngudn dinh dudng dé nudi cdy nim 4. cinnamomea. Mic du phuong phéap
theo patent nay c6 thé rit ngin thoi gian nuéi cdy va tiét kiém chi phi bang cach st dung
cac nguyén liéu ngii cbe thong thuong 1am nguén dinh dudng cho ndm 4. cinnamomea,
nhung thanh phin méi truong nudi cdy phirc tap va khong thé duoc sir dung truc tiép
1am thuc pham; cac bt loi khac cua phuong phép nay 1a thoi gian nuoi cdy dai (hon sdu
thang) va khong 6n dinh trong viéc tao ra cac thé qua. Séang ché 1a nghién ctru dau tién

sir dung gao IGt lam co chat dinh dudng dé nudi cay nam A. cinnamomea dé thu duge
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thé qua cua ndm A. Cinnamomea hoic céc loai vat liéu tuong tu trong mot khoang thoi
gian ngin. Bén canh viéc chira cac thanh phén hoéa hoc khic nhau cia nim 4.
Cinnamomea, céc loai vat liéu nay con chira cac chit dinh dudng c6 hoat tinh sinh hoc
chinh cta gao lut. Ngoai ra, gao it dd dugc 1én men véi ndm A. cinnamomea duge tao
ra theo phuong phap theo sang ché con c6 thé duge sit dung truc tiép nhu 12 nguyén lidu

thd cho céc loai thue pham cham séc strc khde, va 1a mén &n sau khi nau chin.
Ban chat k¥ thuét clia sang che

Sang ché phat hién ra ring cdy ching nim A. cinnamomea vao mdi truong c6 chira
gao it nhu 13 co chit dinh dudng va trai qua qué trinh 1én men cé thé tao ra thé qua cia
nim 4. cinnamomea. Gao 1t da duoc 1én men v6i ndm A. cinnamomea duy tri céc chét
dinh dudng ctia gao lit, ching han nhu tocopherol, tocotrienols va y-oryzanol, va con
chira céc thanh phan hoat chdt dic trung ctia nim A. cinnamomea bao gbm 1,4-
dimetoxy-2,3-metylendioxy-5-metyl-benzen, antcin C, 2,2°,5,5’-tetrametoxy- 3,4,3°,4’-
bimetylendioxy-6,6’-dimetyl-biphenyl, antcin H, axit dehydrosulphurenic,
antrocamphin C, antcin B, antcin G, antcin A, axit 15-axetyldehydrosulfurenic va axit
dehydroeburicoic, v.v., nhu duge chimg minh bang cac phan tich sdu hon d6i véi céc

ché pham thu dugc tir gao 1at da dugce 1én men nam A. cinnamomea.

Theo d6, theo mot khia canh, sang ché dé cap dén gao lut da duoc Ién men véi
nim A. cinnamomea, khéc biét & chd thu duoc béng cach thuc hién 1én men chiing nim
A. cinnamomea trong mdi trudng ¢ chira gao lit 1a co chat dinh dudng, trong d6 gao
1t d& duoc 1én men véi nAm A. cinnamomea bao gém céc chit dinh dudng déc biét cua

gao lut va cac thanh phan hoat chat ddc trung cia ndm A. cinnamomea.

Theo phuong 4n nhét dinh ctia sang ché, gao it d& duoc 1én men v6i nAm A.
cinnamomea bao gdm cac chit dinh dudng dic biét ctia gao lut, ching han nhu
tocopherol, tocotrienol, y-oryzanol, va cic chit tuong tu. Theo cdc phwong 4n nhét dinh
ctia sdng ché, gao 1t da dugc 1én men v6i ndm A. cinnamomea bao gdm cac thanh phin
hoat chit cia ndm A. cinnamomea, chéng han nhu bao gém 1,4-dimetoxy-2,3-
metylendioxy-5-metyl-benzen, antcin C,  2,2°,5,5’-tetra-  metoxy-3,4,3’,4’-
bimetylendioxy-6,6’-dimetyl-biphenyl,  antcin = H, axit dehydrosulphurenic,
antrocamphin C, antcin B, antcin G, antcin A, 15-axit axetyldehydrosulfurenic, axit

dehydroeburicoic, va cic chat twong tu.
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Theo khia canh khac, sang ché dé cdp dén phuong phép san xuét gao 1t d3 duoc
1&n men v&i ndm A. cinnamomea, bao gdm cdy ching ndm 4. cinnamomea vao co chét
nudi cdy gbém c6 gao 1t va nuée dé 1én men chiing ndm 4. cinnamomea trong co chit
nudi cly ¢ nhiét d6 21°C~23°C va do 4m 65%~70% trong thoi gian tir 1 dén 2 thang
hodc t6t hon 12 40 ngay cho dén khi co chét nuoi cdy duoc pht kin bdi céc thé qué cua

nam A. cinnamomea, sau d6 thu gao It da duoc 1én men nam 4. cinnamomea.

Theo cac phuong an nhéit dinh cta sang ché, phuong phép con bao gdbm sdy kho
gao It d3 duoc 1én men v6i ndm 4. cinnamomea thu dugc ¢ nhiét d§ 70°C~80°C trong
thoi gian 20~30 gid, t6t hon 14 & nhiét do 70°C~80°C trong thoi gian 24 gid, hodc lam
kho lanh gao It da duogc 1én men v6i nAm A. Cinnamomea thu duoc. Theo cac phuong
an khac cua sang ché, phuong phap néu trén con bao gdm nghién gao lut da duge 1én
men v&i nAm A. cinnamomea di séy kho dé thu dugce bot gao Iut d3 dugce 1én men véi
nim 4. cinnamomea. Theo mot s6 phuong an khac, phuong phap néu trén con bao gém
tach chiét gao lut di duoc 1én men ndm 4. cinnamomea thu duoc voi nude va con, sau
d6 loc dé thu duoc dich chiét gao It d3 duge 1én men v6i ndm A. cinnamomea. Theo
cac phuong én khéc cia séng ché, phuong phap néu trén con bao gdm sdy kho va nghién
san phém cd dic tir dich chiét gao lut da duoc 1én men véi ndm A. cinnamomea dé thu

duoc bot chiét gao 1at da duoc 1én men v6i nAm 4. Cinnamomea.

Theo khia canh khéc, sang ché dé cap dén gao lat dd duoc 1én men véi ndm A.

Cinnamomea dugc san xuat bang phuong phap néu trén.

Chiing ndm 4. cinnamomea dugc sit dung theo sing ché bao gdm ching 4.
cinnamomea BCRC 35396 (ATCC 200183), 4. cinnamomea BCRC 36401 (TARI SL-

7), A. cinnamomea KJ-HL, va céc ching tuong tu.
M ta vén tit cac hinh vé

Fig.1 thé hién két qua phan tich c4c chit dinh dudng dic biét ciia gao lut trong gao

It da dugc 1én men v6i ndm 4. cinnamomea thu duge tir vi du ctia sang ché;

Fig.2A thé hién két qué phén tich c4c hoat chét ctia ndm 4. cinnamomea trong gao

1ot da dugc 1én men voi nam A. cinnamomea thu dugc tir vi du cua sang ché;

Fig.2B thé hién két qua phan tich sic ky 16ng hiéu nang cao (High Performance
Liquid Chromatography: HPLC) d6i v6i miu gao It dd dugc 1én men ma khong cdy
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ching nm 4. cinnamomea (1a doi chiing, diéu kién 1én men ctia gao Itt 1én men gibng

v6i diéu kién 1én men cta gao It da duoc 1én men véi nam 4. cinnamomea trén Fig.2A);

Fig.2C thé hién két qua phan tich HPLC d6i v&i mau gao 1ut duge cay chung ndm
A. cinnamomea ma khong 1én men (1a doi chung, diéu kién 1én men cia gao lut duge
cdy ching nAm A. cinnamomea gao 1ot da dugce [én mengidng véi diéu kién 16n men cia

gao 1t da duoc 1én men véi ndm 4. cinnamomea trén Fig.2A); va
Fig 2D thé hién két qua phan tich HPLC déi v6i mAu tréng.
M6 ta chi tiét sang ché

Nhu ducjc st dung ¢ ddy, thudt ngit “gao 1ut” (con goi 12 Genmi) c6 nghia 14 hat
gao c6 chira phﬁn c&m va phoi mam con lai sau khi béc vé trau. Thuét ngit “céc chit
dinh dudng dic biét ctia gao 1ut” dé chi cc thanh phﬁn chttc ning c6 loi cho co thé ¢6
trong gao 1Gt, chii yéu bao gdm cac tocopherol (Toc), cac tocotrienol (T3), y-oryzanol,
axit y-aminobutyric (GABA), axit ferulic, cac polyphenol, chét xo #n kiéng, va céc chit

tuong tu.

Nhu duoc st dung & diy, thuit ngit “cic hoat chét ddc trung cua ndm A.
Cinnamomea” d chi cac thanh phan c6 hoat tinh sinh ly y hoc dic trung c6 trong ndm
A. cinnamomea, chi yéu chia cac polysaccarit, céc triterpen, cac diterpen, cic
sesquiterpen, cac sesquiterpen lacton, cic benzenoit, cic din xuét benzoquinon, cic
enzym chdng oxi héa superoxit dismutaza, cac polyaxetylen, adenosin, c4c ddn xuit ctia
axit maleic va axit suxinic, cdc protein (bao gdm cac protein mién dich), cac hop chét
phenolic, cic steroit, va cac vitamin (vi du, vitamin B, axit nicotinic, v.v.), cAc nguyén
td vi luong (chéng han canxi, phospho, germani, v.v.), c4c axit nucleic, cac axit amin,
cac lignan, axit y-aminobutyric (GABA), c4c chit én dinh huyét ap (ching han nhu axit

antrodia), va cac chat tuong tu.

Céc déc tinh va uu diém khéc cua sang ché s& dugc minh hoa vamd ta cu thé trong
cac vi du sau ddy. Cac vi du dugc mé t& & day chi st dung dé minh hoa ma khong gidi

han pham vi cua séang ché.
Vi du thye hién sidng ché
Vidu 1: Lén men gao It d3 duoc 1én men v&i nAm Antrodia cinnamomea

Mai truong nudi cay: gao lut duge trdn véi nude véi ti 1€ 1:1,1 va duoc dit trong
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binh. M&i binh chira khéi lwgng méi trudng khoang 100-120 g. Mbi trudng duge khir
tring & nhiét d6 121°C trong thoi gian 1 gid. Ciy: ching 4. cinnamomea KI-HL & dang
khéi 1ap phuong 2 mm x 3 mm hozic dang 16ng va/hodc dang ran dugc cdy vio trong
moi truong duoc khir trung néu trén. Piéu kién nubi céy: nhiét do: 21~23°C, d6 am:
65~70%, tAn sb théng gié: 5 phut/12 gid, ndng d6 cacbon dioxit: 1000 dén 2000 ppm
(parts per million: phin triéu), nudi cdy trong didu kién khong c6 anh sang trong thoi

gian tir 1 dén 2 thang.

Sau 40 ngay 1én men, mdi trudng dwoc che phii kin boi cac thé qua mau vang do
nhat ctia nAm A. cinnamomea. Gao 1t da duoc 18n men véi nAm A. cinnamomea duge
thu nhan va sy kh6 v6i khong khi néng & nhiét do 70°C~80°C trong thoi gian 24 gid,
ho#c duoc lam kho lanh trong thoi gian 48 gitr dé thu duoc gao lat d3 duoc 1én men voi
ndm A. Cinnamomea khd. Gao it d& duoc 1én men v6i nAm 4. cinnamomea khd thu
duogc c6 thé c6 thé duoc st dung truc tiép nhu 12 nguyén liéu thuc phim ding dé niu
nuéng, hoic duoc ché bién thanh cac miéng ngii cde, hodc c6 thé dugc sir dung dé 1am
tra Genmi. Gao lirt d3 duoc 16n men khé ciing con c6 thé dugc nghién thanh bot gao It
da duge 1én men v6i ndm A. cinnamomea va do d6 c6 thé duogc bd sung vao cac thanh
phin khac va db ubng nhu 12 chit hoa tan dinh dudng, va dugc ché bién thanh cac ché
phém thuc phém tdt cho strc khoe chéng han nhu sir6 gao 10t, stta gao 1at, va banh gao

lat, v.v..

Vi du 2: San xuét san pham ¢6 dic tir dich chiét gao lut d& duge 1én men ndm

Antrodia cinnamomea.

~ Gao lat da dugc 1én men véi ndm A. cinnamomea thu duoc & vi du 1 dugc tach
chiét v6i nude va con & nhiét @ 95°C trong thoi gian 5 gid dé thu duge dich chiét gao
lut d4 dugce 1én men voi nam A4. cinnamomea. Dich chiét gao 14t d& dugc 1én men vé6i

nim A. cinnamomea dugc loc trén ludi thép khong gi (150 mesh (mét 1uéi)).

Sau do6 dich chiét gao 1t d4 duoc 18n men v6i ndm 4. cinnamomea da loc duogc
chuyén sang may c0 ddc chan khong va dugc cd dic ¢ nhiét @6 52+2°C. Sau khi dich
loc duge cd dic dén muc néng d6 chuén, cao chiét duoc léy ra va dat vao mdy séy téng
s6i dé thuc hién séy phun (nhiét d6: 624+2°C, tbc do quay ctia bom: 35 vong/pht, tbe do
quay tua bin gi6: 40 vong/phut). Cao chiét gao lit da duoc 18n men véi nAm A.

cinnamomea da dugc sdy khd duge dua ra, nghién (st dung luéi nghién c6 kich thuée
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mit ludi: 90 mesh (mét 1uéi)) va sang (st dung ludi sang c6 kich thude mit ludi: 60

mesh (mit lw6i)) dé thu dugc bot chiét gao 14t da duogc Ién men ndm 4. Cinnamomea.

Vi du 3: Phan tich cac chét dinh dudng dac biét cua gao Iut trong gao lut d& duoc

Ién men v&1 nAm Antrodia cinnamomea.

Dé xac dinh cac chit dinh dudng dic biét cua gao Iut c6 duge gitt lai sau khi Ién
men v&i ndm A. Cinnamomea hay khong, thuc hién phén tich cac hoat chit ching han
nhu cic tocopherol, cac tocotrienol va y-oryzanol trong gao lit da duoc 1én men véi

nam A. cinnamomea.
Chiét tach cac hoat chat

Can 14y 0,5 g mAu gao It da duoc 1én men voi ndm A. Cinnamomea va tron voi 3
mL n-hexan, hon hop duoc tach chiét bing méy lic tao xody manh trong thoi gian 20
phiit trong bé nude c6 nhiét d6 60°C va sau d6 quay ly tim & tdc do 2000 vong/phit
trong thoi gian 15 phat. Sau khi thu dich ndi & trén, ph?m con lai duoc tach chiét thém
hai I4n theo cach tuong tw. Cudi ciing, phan dich ndi tir ba 14n tach riéng biét dugce gdp
lai va dugc loc qua bd loc kich thude 0,45 pm. Dich loc duoc thu lai dé phén tich HPLC
(cf. Huang & Ng, Journal of Chromatography A 1218: 4709-4713, 2011).

Phén tich HPLC céc hoat chit trong gao lit

Séc ky 16ng hiéu niang cao (HPLC) dugc st dung trong vi du nay 1a thiét bi hé
thdng Hitachi, bao gdm: bom sic ky (Model L-2100/2130), dau do quang phd tir ngoai-
kha kién (Model U-1800), va dau do huynh quang (Model L-2485). Viéc phén tich cac
hoat chét ctia gao It duge thuc hién bing céch st dung dau do huynh quang dugc thiét
1ap & cdc bude séng 290 nm (budce séng kich thich) va 330 nm (bude song phat xa). Cac
diéu kién phan tich nhu sau: pha dong: chira n-hexan, isopropanol, etyl axetat, va axit
axetic; cOt sic ky: Inertsil SilL 100A, 5 pm, 4,6 x 250 mm; tdc do chdy ctia pha dong:
0,7 mL/phut.

Nhu duge thé hién trén Fig.1, gao lit da duoc 1én men véi ndm A. cinnamomea
theo sang ché gift lai dugc céc chit dinh dudng ddc biét ctiia gao lut nhu dugce phéan tich
bing HPLC sau khi 1én men, va tach chiét v6i n-hexan. Cac chét dinh dudng dic biét
bao gdm cac tocopherol (o-tocopherol dugc thé hién dudi dang o-Toc, B-tocopherol

duge thé hién dudi dang B-Toc, y-tocopherol dugc thé hién duéi dang y-Toc, va 8-
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tocopherol dugc thé hién duéi dang 8-Toc trén hinh ve&), cic tocotrienol (a-tocotrienol
duoc thé hién dudi dang a-T3, B-tocotrienol dugc thé hién dusi dang B-T3, y-tocotrienol
duoc thé hién duéi dang y-T3, va §-tocotrienol duogc thé hién duéi dang 8-T3 trén hinh

v€) va y-oryzanol.

Vi du 4: Phén tich c4c hoat chit cia nAm Antrodia cinnamomea trong gao Iut da

duoc 1€n men v6i nAm Antrodia cinnamomea.

Pé xac dinh xem c4c hoat chét ddc trung cia nam A. cinnamomea c6 bao gf“)m
frong gao It da 1én men méi ndm 4. cinnamomea hay khong, thuc hién phan tich HPLC
céc hoat chit ching han nhu triterpen, cdc non-triterpenoit nhw antcin C va cac phenol

trong gao [t da dugc 1én men véi nam A. cinnamomena.

Chuén bi dich chiét dé phan tich: 20 mg mau gao 14t da duogc 1én men v&i nAm 4.
cinnamomea dugc cho vao éng nghiém lidn nép Eppendorf 1,5 mL, sau d6 thém 0,8 mL
con 95% (ti 1& khéi luong/thé tich 1:40) va duoc tron déu. Hon hop dugc lic trong bd
nude si€u 4m & nhiét d6 phong trong thoi gian 1 gid, va sau d6 thuc hién ly tAm & tc
d6 quay 6000 vong/phut trong thoi gian 5 phit. Dich ndi & trén dugc loc qua bd loc kich
thude 0,45 pm vao éng Eppendorf 1,5 mL, va sau d6 cho thém cbn 95% dén thé tich 1
mL. Dich chiét dugc bao quén 6 nhiét do -20°C dén khi thuc hién phén tich HPLC (cf.
Lin et al., Journal of Agricultural and Food Chemistry 59:7626-7635, 2011).

Céc ddi chirmg duge st dung & day gdm c6 gao 1t da dugc 1én men béng quy trinh
1én men thong thudng thay vi 1én men véi A. Cinnamomea, gao lut duge cdy voi A.
Cinnamomea nhung khong tién hanh 1én men, va mau trang chi chira nuée. Pidu kién
1én men cuia gao 14t d3 duoc 18n men 1a gidng véi didu kién Ién men cla gao luat da duoc

1én men v6i 4. Cinnamomea nhu d3 dugc mé ta & trén.

Céc diéu kién cia phén tich HPLC bao gdm cot sic ky: Luna C18(2) (5 um, 4,6 x
250 mm, Phenomenex); budc song phét hién: 254 nm; pha dong chtra A: 0,1% axit
axetic (H2O véi 0,1% (thé tich/thé tich) axit axetic), B: metanol (MeOH), va C:
axetonitril (ACN). Téc d6 chay ctia pha dong dugc thé hién trong bang sau day.

Thoi gian A: H,0 B: MeOH C: ACN tdc d6 chay
(phut) (0,1% axit axetic) (mL/phut)
0 40 30 30 0,5
5 40 30 30 0,5
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95 10 10 &0 0,5
95,1 1,0
105 0 0 100 1,0
115 0 0 100 1,0
118 40 30 30 1,0
120 40 30 30 1,0

Céc két qua phan tich dugc thé hién trén cac hinh v& tir Fig.2A dén Fig.2D. Trén
Fig.2A, a: 1,4-Dimetoxy-2,3-metylendioxy-5-metylbenzen, b: Antcin C, c: 2,2',5,5'-
Tetrametoxy-3,4,3",4'-bimetylendioxy-6,6'-dimetylbiphenyl), d: Antcin H, e: axit
Dehydrosulphurenic, f: Antrocamphin C, g: Antcin B, h: Antcin G, i: Antcin A, j: 15-
axit Axetyldehydrosulfurenic, va k: axit Pehydroeburicoic. Theo d6, gao lit da dugce
1én men véi ndm A. cinnamomea theo sang ché duoc khing dinh 13 ¢6 chtra cac chét chi
thi hoat tinh héa hoc dac trung cia ndm A. cinnamomea bao gém 1,4-dimetoxy-2,3-
metylendioxy-5-metyl- benzen, antcin C, 2,2'.5,5'-tetrametoxy-3,4,3',4'-
bimetylendioxy-6,6'-dimetylbiphenyl, antcin H, axit dehydrosulphurenic, antrocamphin
C, antcin B, antcin G, antcin A, 15-axit axetyldehydrosulfurenic va axit
dehydroeburicoic. Péi voi gao lut da duogc 1én men (la dbi chung, duoc thé hién trén
Fig.2B) va gao lut duoc cdy ndm A. cinnamomea (1a dbi ching, duoc thé hién trén
Fig.2C), két qua HPLC cua cac ddi chiig nay va mau tring (dugc thé hién trén Fig.2D)
cho thdy khong c6 dinh cua cac hoat chét dic trung ctia ndm 4. cinnamomea. Két qua
cho thiy céc hoat chét cia ndm 4. cinnamomea c6 trong gao lut da dugc Ién men voi
nim A. cinnamomea theo sang ché duoc tao ra bang quy trinh 1én men bao gbm gao lit

vanam A. cinnamomea.

Sang ché 1dn déu tién sir dung gao It 1am co chit dinh dudng, dé thu dugc chét
dinh dudng dic biét ctia gao it va cac hoat chit dic trung clia ndm A. cinnamomea
thong qua qué trinh 1én men. Gao It d3 duoc 1én men v6i ndm A. Cinnamomea c6 thé
duoc str dung truc tiép dé ndu nudng lam thirc phidm, vi mdi trudng dugc s dung cho
qua trinh 1én men nim A. cinnamomea chi chira gao 1ttt nén gao 1at sau khi 1én men c6
thanh phan don gian. Ngoai ra, gao lat vén da duoc biét dén 1a nguyén liéu thue phdm
c6 gid tri dinh dudng cao. Sau khi trai qua quy trinh 1én men véi ndm 4. cinnamomea,
gao It da duge 1én men v6i ndm A. cinnamomea khong chi giit lai cac chét dinh dudng
ddc biét ban du trong gao it ma cdn c6 thém cac hoat chét dic trung ctia nim A.

cinnamomea, do d6 con lam tang gia tri cong nghiép va ti€ém ning trong san xuat cc
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san phdm va thuc pham chirc ning t6t cho strc khae.
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YEU CAU BAO HOQ

1. Phuong phap san xuat gao lirt da duge 1én men v6i ndm Antrodia cinnamomea, khac

biét & cho, phuong phap nay bao gdm céc budc:
cay ching nam A. cinnamomea vao co chat nudi cay gom gao 1t va nudc;

1én men chung ndm 4. cinnamomea trong co chét nudi cay & nhiét do 21°C-23°C
va do 4m 65%-70% trong thoi gian tir 1 dén 2 thang cho dén khi co chét nudi ciy duge

che phu hoan toan boi cac thé qua ctia nam A. cinnamomea; va
thu gao 1at da dugc 1én men v6i ndm A. cinnamomea.

2. Phuong phép theo diém 1, trong do co chét nudi ciy 1a hdn hop chira gao 1t va nude

voiti1é 1:1,1 va thu dugc sau khi khir trung.

3. Phuong phap theo diém 1, trong d6 ching ndm A. cinnamomea dugc cdy vio co chat

mdi trudong & dang khdi 14p phuwong khodng 2 mm x 3 mm, dang 1ong hodc dang ran.

4. Phuong phép theo diém 1, 2 hoic 3, trong d6 budc thu gao it da dugc 1én men voi

nam A. cinnamomea dugc thuc hién sau 40 ngay 1én men.

5. Phuong phép theo diém 1, 2 hoic 3, trong d6 phuong phéap nay con bao gbém budc
séy khé gao 1at da dugc 1én men voi nam A. cinnamomea thu dugce duédi nhiét do 70°C-
80°C trong thoi gian 20-30 gid hodc lam kho lanh gao lut da dugc 1€n men véi nam 4.
cinnamomea thu dugc dé thu gao lat da duge 1én men véi ndm A. Cinnamomea kho.

6. Phuong phép theo diém 5, trong d6 gao It da duogc 1én men voi nam A. cinnamomea
thu dugc duge siy kho véi khi néng & nhiét do 70°C-80°C trong thoi gian 24 gio.

7. Phuong phap theo diém 5, trong d6 phuong phap nay con bao gbm budc nghién gao
lut da dugc 1én men vai ndm Antrodia cinnamomea séy kho dé thu dugc bot gao 1t da

duoc 1én men v6i nam A. cinnamomea.

8. Phuong phép theo diém 1, 2 hodc 3, trong d6 phwong phéap nay con bao gdm bude
tach chiét gao lut da dugc 1én men voi nim A. cinnamomea thu dugc véi nude va con,
sau d6 loc dé thu duoc dich chiét gao lut da duge 1én men voi ndm 4. cinnamomea.

9. Phuong phép theo diém 8, trong d6 phuong phép nay con bao gdm budc cd dic dich

chiét gao lirt da duge 1én men véi ndm A. cinnamomea dé€ thu duge cao kho cua dich
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chiét gao It dd dugce 1€n men v6i nam A4. cinnamomea.

10. Phuong phap theo diém 9, trong d6 phuong phap nay con bao gdm bude sdy phun
va nghién cao kho ctia dich chiét gao It d3 duge 1én men v6i nAm A. cinnamomea dé

thu dugc bot chiét gao it da duoc 1én men v&i nam A4. cinnamomea.

11. Gao 1ttt da duoc 1én men v&i ndm A. cinnamomea duge san xuit bang phuong phéap
theo diém 1, 2 hoic 3, trong d6 gao lut da dugc 1én men v6i ndm A. cinnamomea chia
céc chét dinh dudng dic biét bao gdm céc tocopherol, cac tocotrienol, y-oryzanol va céc
dang két hop clia chiing, cac hoat chat dic trung ctia ndm 4. cinnamomea bao gdm céc
polysaccarit, céc triterpen, cdc biguanid, cic sesquiterpen, cac sesquiterpen lacton, céac
benzen, cic din xuat benzoquinon, enzym chdng oxi héa superoxid dismutaza, cic

polyaxetylen, adenosin va cac dang két hop ctia ching.
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Fig.2A
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Fig.2C
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