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TOM TAT

Ném linh chi la logi dwoc liéu quy tir thién nhién co cong dung hé tro
suc khoe. Cac hop chét dwoc nghién ciru nhiéu & nam linh chi nhu
polysaccharid, triterpenoid... Mac di ¢6 mot luong lom cac hoat chdt
sinh hoc dwoc tim ra trong nam linh chi nhung viéc chzet xuat cdc hoat
chdt nay da sé dwegc thyc hién trén qua thé va to nam, cé rat it nghién
curu trich ly trén bao tir ném. Bdo tir dwoc cdu tao béi Iop vach doi rat
bén vitng nén lam giam kha ndng chiét xudt cdc hop chat. Viéc nghién
curu pha vach bao tir linh chi la budc quan trong cho qua trinh phdn
tich hop cht c6 trong bao tir. Trong nghién ciru nay, bdo tir linh chi
bi phd vich bang song siéu am sau khi dwoc lam lanh nhanh bang nito
long 6 bién dg 70%, 120 phiit két hop véi nghién co hoc & tan sé 30Hz,
90 phiit cho két qud hiéu sudt thu hoi polysaccharide cao nhat la
10,74% va triterpenoid la 38,18 mg/g chat khé cao hon bdo tir chiea
phd vach lan lwot 3,55 va 128,99 lan.

Tir khéa: Bao tit, Ganoderma lucidum, nam linh chi, nghién co hoc,
song siéu am
ABSTRACT

Lingzhi mushroom is a precious natural medicinal herb with many
health-supporting properties. Various bioactive compounds in lingzhi
mushrooms, such as polysaccharides, steroids, organic germanium, and
triterpenoids have been extensively studied. Despite the abundance of
bioactive compounds found in lingzhi mushrooms, the analysis and
extraction of these compounds are mostly conducted on fruiting bodies
and mycelium, with very few studies on the extraction from lingzhi
spores. Spores are enclosed by a tough double-layered wall, reducing
the ability to extract compounds. Therefore, breaking the spore wall of
lingzhi mushrooms is an important stage in analyzing the components
of spores. In this study, lingzhi spore walls were disrupted using
ultrasound waves in a cold environment afier rapid freezing with liquid
nitrogen at 70% amplitude for 120 minutes, combined with mechanical
grinding with liquid nitrogen at a shaking frequency of 30Hz for 90
minutes, resulting in the highest recovery efficiency of polysaccharides
at 10.737% and triterpenoids at 38.182 mg/g dry weight, compared to
the control (unbroken spores) at 3.55 and 128.99 times, respectively.

Keywords: Ganoderma lucidum, Lingzhi mushroom, mechanical
grinding, spores, ultrasound waves
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1. GIOI THIEU

Nam linh chi (Ganoderma lucidum) 1a mot loai
duogc liéu dugc st dung lam thudc tir xua dén nay.
Theo cac tai liéu nghién ctru, nim linh chi c¢6 nhiéu
cong dung trong viéc hd trg diéu hoa huyét ap, ting
kha nang mién dich cho co thé, ho trg giai doc va cai
thién bénh viém gan man tinh, xo gan, than kinh suy
nhugc (Oke et al., 2022). Cé nhiéu cong trinh trén
thé gi6i da dinh danh dugc céc hoat chét va xéc dinh
tac dung duoc 1y ctia ndm linh chi nhu: germanium,
acid ganoderic, acid ganodermic, acid oleic,
ganodosteron, ganoderan, adenosin, [-D-glucan.
Trong mot nghién ctiru vé cac thanh phan khong bay
hoi cta G. lucidum, nguoi ta thiy rang nim chira

1,8% tro, 26-28% carbohydrate, 3—5% chat béo tho,
59% chat xo thd va 7-8% protein thd (Mau et al.,
2001). Triterpenoid va polysaccharide duge xem 1a
thanh phan cha yéu c6 trong nim duoc chuy nhiéu
nhat. Chinh vi ly do d6 ma hién nay viéc trong vasu
dung ndm linh chi dang tr& nén rat pho bién va duoc
nhiéu ngudi quan tam.

Bén canh do, bao tir do ndm linh chi phong thich
ra duoc cho 1a tinh chit ctia nAm chua nhiéu chét
dinh dudng va cac ddc tinh duoc 1y, 1a san pham rat
t6t cho strc khoé nhung lai it dwoc quan tim nghién
ctru trich ly hoat chat. Cau tao bao tir linh chi gém 2
16p vo cimg, viéc pha vo bao tur nam linh chi dé trich
ly hoat chat bén trong bao tir 1a dleu dang duoc quan
tam. Mot s6 nghién ciru so sanh vé hiéu qua cta bao
ttr linh chi khi bi pha bé 16p vo va bao tir linh chi
con nguyén di duoc nghién ciru trén cac té bao ung
thu, két qua cho thiy sir dung bao tir linh chi da pha
véch c6 hoat dong hiéu qua hon. Do d6, dé thu dugc
hoat chit c6 trong bao tir linh chi tt nhat thi cau tric
16p vo ciia bao tir can duoc pha v& (Soccol et al.,
2016). Trong nhidu phuong phap pha v& thi song
siéu am da duogc nghién cuu 1a c6 hi¢u qua. Pha vo
vach bao tir bang séng siéu 4m da bat dau dugc cac
nha khoa hoc quan tim nhiéu hon nho dé van hanh,
tidu it dung moi va sir dung nhiét do thap, ton it ning
luong nén dé dang ap dung & quy md san xuat
thwong mai (Nguyen et al., 2023). Bén canh do
phuong phap nghién bi ciing 1a mot phuong phap
hiéu qua, dé dang ung dung vao thuc tién. Tuy
nhién, trong qua trinh phan ly bang song siéu 4m hay
trong qua trinh nghién bang bi, hién tugng nhiét co
thé san sinh ra anh huong dén thanh phan hoat chat
trong bao tir, do d6 viéc tién xir Iy bao ti linh chi véi
nito 16ng dugce ding dé giup giir nhiét trong qua
trinh nghién (Nguyen et al., 2022). Do nito long c6
tac dung lam lanh nhanh, ¢6 thé gitp bao tir dat dén
nhiét do -196°C. Pong thoi ¢ nhiét d¢ lanh -196°C,
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té bao bi dé nén co thé tac dong thém nham tao dugc
su pha v& nho cho vach bao tit linh chi. Viée két hop
cac phuong phap v6i nhau @ dua ra méot quy trinh
pha véch bao tur linh chi don gian, dem lai hi¢u qua
trich ly hoat chét cao, c6 thé tng dung rong réi trong
viéc tao ra cac san pham thyc pham tir bao tir nAm
linh chi da duoc pha vach dé phuc vu cho stc khoe
cua con nguoi.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu nghién cuu

Bao tir ndm linh chi (G lucidum) chua phé vach
thwong mai (Viét Nam) do Truong Dai hoc Nong
1am thanh phd HO Chi Minh cung cap.

Thiét bi: may do quang ph6 (UV5Nano, Mettler
toledo, Thuy Si), mdy pha miu siéu &m (Branson
SLPe Digital Sonifier, My), bon U nhiét (Lab.
Companion, Han Quéc), Pipet (Mettler toledo, Thuy
ST), may ly tim (Hettich, Dirc), may nghién bi
(TissueLyser II, Qiagen), ta mat (MPR-514R
Panasonic, Nhat Ban), kinh hién vi (VMI0576,
ZEISS, buc).

2.2. Phwong phap nghién ciru

2.2.1. Xac dinh ham lwong polysaccharide
hoa tan

Ham lugng polysaccharide hoa tan dugc dinh
lugng bang phwong phap phenol-sulfuric acid, dwoc
md ta bdi Nielsen (Nielsen, 2010). Cac budc dugc
mo ti tom tat nhu sau: can 1,0 g bao tir nAm Linh chi
da duogc pha v, chiét v6i 45 ml dung moi NaOH 6%
& nhiét o 70°C trong 10 phut. Ly tdm dich chiét tai
4000 vong/phut trong 5 phtt, loc va thu dich loc vao
cdc thuy tinh 100 ml; twong tu, rira lai can, ly tm,
loc va thu dich loc gdp chung vao coe thay tinh 100
ml; bo sung thém dung méi cho du 50 ml. Dich chiét
nay duogc ding dé dinh luong polysaccharide.

Mau thir: 400 pl dich mau chira polysaccharide
cho tac dung v6i 200 pl dung dich phenol 5%, cho
thém 1 ml H,SO, ddm dic va dé 30 phat ¢ nhiét do
phong. Mau cua phan tmg dugc phat hién trén may
quang phd & budc séng 490 nm. Ham luong
polysaccharide dugc dinh luong dua trén s6 do OD
thu duoc ctia mau thi nghiém dbi chiéu véi do thi
chuén glucose.

2.2.2. Xac dinh ham lwong triterpenoid

Phuong phép dinh lugng triterpenoid dua theo
mo hinh ciia Chen et al. (2007) va diéu chinh cho
phu hop véi thi nghiém. Trude tién, 1,0 g bao tir nAm
Linh chi da dugc pha v dugc cho vao erlen 250 ml,
chiét v6i 50 ml ethanol 96° & nhiét d§ 70°C trong 15
phat. Dich chiét duoc ly tam tai 4000 vong/phit
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trong 5 phut, loc va thu dich loc vao cbe thuy tinh
100 ml; twong tu, rira lai can véi 5 ml dung méi, dem
ly tam, loc va thu dich loc gdp chung vao cbc thuy
tinh 100 ml. Sau d6, dich loc dugc c6 can trén bon
G nhiét & 70°C cho dén khi cin kho. Can duoc hoa
tan béng 2 ml methanol, cho toan by dich vao binh
dinh mirc 10 ml, bd sung methanol cho vira du 10
ml. Mau ndy duoc dung cho quy trinh dinh lugng
triterpenoid.

Tién hanh thi nghiém: hat 250 ul dich chiét c6
chura methanol sang binh dinh mtrc 10 ml, cho bay
hoi hét methanol trong bon t nhiét & nhiét do 70°C.
Sau d6, 0,3 ml vanillin — acetic lanh 5% va 1 ml
HCI1O, dugc thém vao; dem u trong bon 1 nhiét 70°C
trong 25 phut, sau dé6 lam lanh trong ti mat 3 phut;
b sung tiép acid acetic lanh vao binh dinh mirc cho
dén vach 10 ml; dem mau do mat do quang & budc
song 544 nm va dbi chiéu véi dd thi chuan oleanolic
acid dé tinh ham lugng triterpenoid. Luru y: phai cho
bay hoi hét dung méi trong dich chiét mau va dung
dich chuan vi dung méi lam anh huéng dén mau khi
phan tich, cht chuan 14 oleanolic acid.

2.2.3. Phwong phap pha vo vach bao tir dung

soéng siéu am két hop véi nito long

~ Xur 1y mau voi nito 1ong: Nito long dugc cho vao
coc thuy tinh 250 ml chira 20 g mau bao tur linh chi
gay ra hién tugng shock nhiét cho bao tir.

Sau khi ni to 1ong bay hoi hét, nuéc cat lanh
dugc cho vao cdc thity tinh chita 20 g bao tir linh chi
da duoc xur 1y véi nito 1ong va dem mau di pha vo
bang may phd miu siéu am (Branson SLPe Digital
Sonifier, My). Trong qua trinh nghién mau bang
song siéu am, cdc thuy tinh duge dung trong khay
(kich thudc 27 x 20 x 10 cm), duge 1am lanh lién tuc
bang d4 gel dé tao moi trudng lanh. Nhiét do khay
da lanh dugc kiém soat bang nhiét ké.

— Thi nghiém 1: Bién d6 pha mau (amplitude)
dugc khao sat & 30%, 50%, 70% va 100% may pha
mau duoc st dung ché do lién tuc (continuous) trong
30 phut. Mdi nghiém thirc duoc ldp lai 3 1an. Tir thi
nghiém, ta chon ra bién do pha tdi wu nhat tién hanh
khao sat thoi gian pha mau.

— Thi nghiém 2: Thoi gian pha mau dugc khao
sat ¢ 30 phut, 60 phut, 90 phut 120 phat va 150 phat,
may phi mau duogc sit dung ché do lién tuc
(continuous) v&i bién do dwoc thiét 1ap theo thi
nghiém trén. Méi nghiém thue duoc lap lai 3 lan.
Sau khi mau dugc pha v&, mau dugc dem di ly tam
4000 vong/phut trong 5 phut dé loai bo nudc va siy
kho ¢ 50°C. Soi cau truc cta bao tr linh chi dudi
kinh hién vi va do ham lugng hoat chit dwoc mo ta
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622.1va222 dé tim ra bién do, thoi gian pha mau
bang song siéu am tot nhat.
2.2.4. Phwong phdp pha vo vach bao tur ding
nghién co hoc ket hop voi nito long

Xt Iy mau véi nito 1ong twong tyr nhu trén.

Sau khi ni to 16ng bay hoi hét, 20 g bao tir linh
chi duge cho vao cdc nghién 500 ml va dem @ trong
nito 16ng trong 10 phut. Sau d6, bao tir linh chi dugc
dem di pha v& bang may nghién bi (bi thép @ 5 mm)
(TissueLyser II, Qiagen).

— Thi nghiém 1: Tan s6 lic duoc khao sat
10Hz, 20Hz va 30Hz trong thoi gian 30 phut. Mdi
nghiém thirc dugc 13p lai 3 lan.

— Thi nghiém 2: Thoi gian nghién miu dugc
khao sat & 15, 45, 60, 90 va 120 phit v6i tan sb lic
duoc thiét lap & thi nghiém trén. Mdi nghiém thirc
dugc lap lai 3 lan.

Sau thoi gian nghién, cau triic ctia bao tir linh chi
dugc quan sat dudi kinh hién vi va danh gia thanh
phan polysaccharide hoa tan va triterpenoid.

2.2.5. Phwong phadp pha vé vach bao tir dung

két hop séng siéu am va nghién co hoc véi
lam lanh bang nito long

Thi nghiém dugc thyc hién dya trén cac két qua
thu dugce tr ndi dung 2.2.3 va 2.2.4. Thr tur nghién
bang song siéu &m va may nghién bi dugc khdo sat:

> Thinghiém 1:

Xt Iy miu véi nito long: Sau khi nito long bay
hoi hét, nuéc cit lanh duge cho vao cdc thiy tinh
chira bao tir linh chi da duge xur ly voi nito long va
dem mau di pha v& bing may phd miu siéu am
(Branson SLPe Digital Sonifier, My) véi bién d6 va
thoi gian dugc xac dinh ¢ ndi dung 2.2.3. Trong qua
trinh nghién mau bang séng siéu am, cdc thity tinh
dugc dung trong khay da lanh dé tao moi trudng
lanh.

Sau khi pha bang song siéu 4m, miu tiép tuc
dugc cho vao cdc nghién va dem 1 trong nito 1ong
trong 10 phut. Sau do, bao tur linh chi dugc dem di
pha vé bang méy nghién bi (TissueLyser II, Qiagen)
v6i tan s6 lac va thoi gian xac dinh dugc ¢ ndi dung
2.2.4. Mbi nghiém thirc dugc lap lai 3 lan.

> Thi nghiém 2:

Xt Iy mdu véi nito 1ong: Sau khi nito long bay
hoi hét, bao tir linh chi duoc cho vao cdc nghién va
dem u trong nito long trong 10 phut. Sau d6, bao tir
linh chi dugc dem di phd v bang may nghién bi véi
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tan s lic va thoi gian x4c dinh duoc & ndi dung
2.2.4.

Sau khi miu dugc nghién bing may nghién bi,
nude cat lanh duoc cho vao cdc thily tinh chira bao
tur linh chi da dugc nghlen bang may nghién bi va
dem mAu di phd v& bang may pha mau siéu 4m véi
bién do va thoi gian dugc xac dinh ¢ noi dung 2.2.3.
Trong qua trinh nghién miu bang song siéu 4m, coc
thity tinh duwoc dung trong khay da lanh dé tao moi
truong lanh. Mdi nghiém thic duoc lap lai 3 lan.

Sau thoi gian nghién, céu tric cua bao tr linh chi
duoc quan sat dudi kinh hién vi va danh gia thanh
phéan polysaccharide hoa tan va triterpenoid.

2.2.6 Xur Iy 56 liéu

S6 ligu duoc xir Iy bang phan mém Minitab 21
va Excel 2016. Phuong phap so sanh Turkey dugc
sir dung dé xac dinh su khac biét giira cac gia tri
trung binh, c6 y nghia vai d6 tin cdy 95%.

3. KET QUA VA THAO LUAN

3.1. Nghién ciru phwong phap pha v& vach

bao tir dung séng siéu am két hop véi
nito 16ng

3.1.1. Khdo sdt bién d¢ phd mau bang song

siéu dm

Sau khi quan sat dudi kinh hién vi (46 phong dai
100x) c6 thé thiy & bién do pha mau 30% vach bao
tur linh chi con nguyén ven (Hinh 1B), bao tir bi pha
6 bién do 30% khong c6 sy khac biét so voi bao tur
ban d4u chua pha vach (Hinh 1A). Hinh 1D, E & bién
d6 pha mau 70% va 100%, c6 thé thay vach bao tir
linh chi bat dau bi v& 16 rét so véi bao tir chua pha
vach (Hinh 1A).

Két qua Bang 1 cho thiy trong cung mot thoi
gian pha mau (30 phat), bién d6 pha mau c6 hiéu
sudt thu hdi ham luong hoat chat cao nhat 1a 100%,
thip nhét 1a 30%. Ham luong polysaccharide hoa
tan va triterpenoid & bién d6 pha mau 70% cao hon
s0 vdi bién do pha mau 30% lan luot 2,45 va 2,14
lan.

Nguyén nhan 1a khi cong suat siéu am cang 16n
thi qua trinh xam thyc khi cang manh, hi¢u ung vi
bot khi ctia séng siéu am thiic day qué trinh giai
phong hoat chat. Nang luong siéu 4m lam ting dao
dong bé mit, tao ra ap luc 16n giup tham théu dung
mai tot hon va tac dong dén té bao vat liéu, ting kha
nang truyén khoi toi bé mat phan cach, cac mo té
bao bi phi v&, tao didu kién thuan loi cho
triterpenoid khuéch tdn vao dung moi nén ham
lugng hoat chit tang 1én (Hwang et al., 2019). Diéu
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nay ching té bién do cang cao thi hoat chét thu duoc
cang nhiéu. Tuy nhién, hoat chét thu duoc & bién do
70% va 100% khac biét khong co y nghia vé mat
thong ké (P > 0,05). Bién d6 100% sinh nhiét nhiéu
hon néu tang thoi gian khao sat, anh huong dén ham
lugng hoat chét thu dugc va khong mang lai hi€u
qué kinh té (Nguyen et al., 2022). Bién do nén chon
la 70% dé tiép tuc khao sat thoi gian pha mau tdt
nhat.

Hinh 1. Céu triic bio tir Linh chi sau khl bi pha
6 cac bién d9 trong 30 phit dwéi kinh hién vi
(d6 phong dai 100X)

(4) Bao tir chua pha vach, (B) bién do 30%,

(C) bién dg 50%, (D) bién dp 70%, (E) bién dp 100%
(Ghi chu: ving khoanh do la bao t linh chi bi vo ¢6 thé
nhin thay)

Bing 1. Anh huéng ciia bién d9 pha miu dén

ham lwgng polysaccharide hoa tan va

triterpenoid
A an Polysaccharide  Triterpenoid
Bién do (%) (mg/g chit kho)
Pbichimg 0,286+ 0,001 0
30% 1,720° £ 0,002 3,370°+ 0,002
50% 3,188°+£0,002  4,093°+ 0,002
70% 4,218+ 0,006 7,214+ 0,002
100% 4,423* + 0,005 7,2207 £+ 0,006

Ghi chii: S6 liéu trén da duwgc thé hién duwdi dang TBESD.
Trong cung mot cot gia tri trung binh, cdc tri s6 c6 cung
ky tw di kem khong co y nghia vé mdt thong ké (P> 0,05)

3.1.2. Khdo sdt thoi gian phd mdau bang song
siéu am

Tuong ty ndi dung trén, bao tir linh chi duoce xur Iy
V6i nito 16ng, sau d6 mau dugc pha bang may song siéu
am & bién d6 70% trong 45 phut, 60 phut, 90 phut, 120
phit va 150 phut. Két qua quan sat dudi kinh hién vi
duoc thé hién ¢ Hinh 2 cho thay thoi gian cang dai thi
vach bao tir linh chi bi v& cang nhiéu. Ta tién hanh
kiém tra ham luong hoat chat polysaccharide hoa tan
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va triterpenoid ctia ca 5 nghiém thirc dé tim thoi gian
phé mau thich horp

Hinh 2. Céu triic bao tir linh chi khi bi pha &
bién d9 70% sau cac mdc thoi gian dwéi kinh hién
vi (d¢ phong dai 100X)

(4) 45 phiit, (B) 60 phiit, (C) 90 phiit, (D) 120 phiit,
(E) 150 phiit
(Ghi chui: ving khoanh do la bdo tir linh chi bi vo c6 thé
nhin thay)
Bing 2. Anh huéng ciia thoi gian pha miu dén
ham lwgng polysaccharide hoa tan va

triterpenoid
N Polysaccharide  Triterpenoid
Thoi gian (%) (mg/g chét kho)
Doichimg 0,474+ 0,008 0
45 5,508°+ 0,001 8,286° + 0,003
60 6,528¢+ 0,002 9,229¢ + 0,004
90 9,643°+ 0,001 9,462¢ + 0,002
120 12,947+ 0,001  12,431*+ 0,001
150 11,441°+ 0,004 10,523°+ 0,003

Tdp 61, S6 1B (202): 59-67

trich duoc, cu thé 1a triterpenoid (Nguyen et al.,
2022). bé khéc phuc nhugce diém trén ciia phuong
phap pha mau nay, ta can duy tri moi truong pha
mau khong qua 50°C. Tuy nhién, khi phd mau qua
120 phut, nhiét toa ra tr may song siéu am da lam
anh huong dén ham lugng hoat chat thu dwgc. Nhur
vay, phuong phap pha v& vach bao tir dung song
siéu am két hop v6i nito 1ong dat ham luong hoat
chat polysaccharide va triterpenoid cao nhét lan lugt
12 12,9472+ 0,001 va 12,4312 + 0,001 mg/g chat kho
& bién do 70% trong 120 phut.
3.2. Nghién ciru phuong phap pha v& vach
bao tir dang nghién co hoc két hgp véi
nito long

3.2.1 Khao sat tan $6 phd mdau bang mady
nghién bi

Khi quan sat duéi kinh hién vi (Hinh 3B) thi thay
& tan s6 pha mau 10Hz, vach bao tir linh chi khong
6 khac biét so v6i bao tir con nguyén vach (Hinh
3A). O tan s6 20Hz (Hinh 3C) da c6 sy thay doi
nhung chua rd rang & vach bao tir. Khi ting tan sb
pha miu 1én 30Hz, quan sat dudi kinh hién vi thay
mot s6 bao tir linh chi da bi v& vach.

Ghi chii: 86 li¢u trén da dugc thé hién dwdi dang TBSD.
Trong cung mot cot gia tri trung binh, cdc tri s6 c6 cung
ky tw di kem khong co y nghia vé mdt thong ké (P> 0,05)

Thoi gian phd mau bang song siéu am c6 anh
hudng dén ham lugng polysaccharide hoa tan va
triterpenoid. O bién do 70%, thoi gian pha mau 120
phut cho ham luong hoat chit thu duoc cao hon han
céac thoi gian con lai, cu thé hiéu suit thu hdi
polysaccharide hoa tan (12,947* + 0,001) cao gap
27,3 1an va triterpenoid (12,4312 + 0,001 mg/g chat
kho) cao gp 12,4 1an mau déi ching 1a bao tir con
nguyén vach. Thoi gian pha mau 45 phut cho két qua
thu hdi hoat chit thip nhdt, ham luong
polysaccharide va triterpenoid chi bang lan lugt 0,43
lan va 0,67 1an so v&i thoi gian phd mau 120 phut.
O thoi gian 150 phut phd mau, him lrgng hoat chat
thu dugc bat dau giam. O nghién ciru ciia Nguyen et
al. (2022), ham luong triterpenoid giam khi pha mau
qua 60 phut, nguyén nhén la do nhiét d tang qua
cao tao diéu kién tang toc do phan hity cac hop chat

Hinh 3. Ciu tric bao tir linh chi sau khi lic &
cac tan so trong 30 phut dudi kinh hién vi (d¢
phéng dai 100X)

(A) Bao ti nguyén vich (B) tan s6 10Hz, (C) tan s6
20Hz, (D) tan s6 30Hz

(Ghi chii: vimg khoanh do la bdo tir linh chi bj vo ¢6 thé
nhin thay

Ham lugng polysaccharide trong ndm Linh chi

tir 1- 1,2%, ham lugng polysaccharide trong nim

linh chi kho khéng dugc it hon 0,5% va xem nhu

tiéu chuan dé danh gia chét lugng dugc li€u nam
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Linh chi (Nguyen et al., 2018). Két qua Bang 3 cho
thidy ham luong polysaccharide hoa tan & tin sb
10Hz (0,845° £ 0,005%) thu dugc c6 khac biét y
nghia vé mat thong ké so v6i mau ddi ching (0,272¢
+ 0,001%), nhung theo nghién ctru cua tac gia Li
(2014) khi ham lugng polysaccharide < 0,91% (ham
lugng polysaccharide trich ly tir bao tir con nguyén
véch) diéu nay cho thay & tan s6 phd mau 10Hz vach
bao tir van con nguyén ven (Li et al., 2014). Két qua
nay cho thay, khi tan s pha miu ting 1én 20Hz,
30Hz thi ham lwong hoat chat thu duoc cang ting.
Ham lugng triterpenoid & tin s6 20Hz, 30Hz cao
hon ¢ tan s6 10Hz lan luot 1a 3,07 lan va 4,90 lan.
Nhu vay, hoat chét thu duoc cao nhét & thi nghiém
nay la 3,511* + 0,0f05% (ham luong polysaccharide
hoa tan) va 6,527* + 0,001 mg/g chat khé (ham lugng
triterpenoid) & tan s6 30Hz khi pha mau bang may
nghién bi.

Bing 3. Anh hwéng ciia tan s6 pha miu dén ham

lwgng polysaccharide hoa tan va
triterpenoid
Tan sé Polysaccharide  Triterpenoid
(%) (mg/g chat kho)
Pbichimg 02729+ 0,001  0,121¢+ 0,001

10Hz 0,845¢+ 0,005

20Hz 2,118°+ 0,006 4,093 + 0,004

30Hz 3,5112+ 0,005 6,527*+ 0,001
Ghi chii: S6 li¢u trén da dugc thé hién dwdi dang TBSD.
Trong cung mdt cot gia tri trung binh, cgic tri sO co cung
ky tw di kem khong co y nghia vé mat thong ké (P > 0,05)

1,332°+ 0,006

3.2.1. Khao sat thoi gian pha mau bang mdy
nghién bi

Nhin chung, Hinh 4A khong thay su thay doi ctia
vach bao tr linh chi khi quan sat dudi tiéu cy 100X,
bude dau cho thiy ¢ sau 15 phut nghién bi, tic dong
chua du dé pha v& vach bao tir. Nhan thay déu co su
pha v& & vach bao tir sau khi nghién bang may
nghién bi & cac mdc thoi gian khao sat con lai (45,
60, 90, 120 phut). Két qua trinh bay & Bang 4 ciing
cho thdy thoi gian pha mau & phwong phap nao
(song siéu 4m hay nghién bi) ciing déu anh huéng
dén ham luogng hoat chat trich ly trong mau.

Két qua thuc nghiém cho thiy c6 sy khac biét ¥
nghia thong ké vé ham lugng polysaccharide hoa tan
va triterpenoid qua timg mdc thoi gian khao sat. Cu
thé, ham lugng polysaccharide hoa tan va
triterpenoid tang khi thoi gian pha mau nghién bi
mau ting. Ham luong polysaccharide va
triterpenoid thap nhat 1a 2,936¢ + 0,054%, 6,329 +
0,004 mg/g chit kho & thoi gian 15 phat va cao nhat
lan luot 1a 7,725+ 0,033% va 10,896 + 0,036 mg/g
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chét kho & thoi gian 120 phat. Phuong phép nay cho
thy hi¢u qua chiét polysaccharides hoa tan khi diing
bi thép nghién cao hon so véi dung hat thuy tinh
(3,68%) (Bien & Nguyen, 2018). O mot nghién ctru
mai day ctia nhom sinh vién ¢ dai hoc Y Dugc thanh
ph6 HO Chi Minh, véach bao tir nim linh chi bi pha
bang phuong phap nghién co hoc, ty 1¢ pha vach bao
tr nAm linh chi dat trén 85% (Nguyen et al., 2023).
Ttr nhitng diéu trén cho thiy phuong phéap nghién co
hoc dat hiéu suat thu hoi hoat chat hiéu qua, cy thé
khi ¢ tan s6 30 Hz trong 90 phut vi ham lugng hoat
chat thu dugc & thoi gian 90 va 120 phut khac biét
khong c6 y nghia (P> 0,05) nén chon 90 phut la thoi
gian pha mau thich hop nhét.

Hinh 4. Ciu tric bao tir Linh chi khi lic & tin s6
30Hz qua cac moc thoi gian dwéi kinh hién vi
(d¢ phong dai 100X)

(4) 15 phut, (B) 45 phut, (C) 60 phut, (D) 90 phuit,
(E) 120 phut
(Ghi chi: ving khoanh do la bao t linh chi bi vo ¢6 thé
nhin thay)

Bing 4. Anh huéng ciia thoi gian pha miu bang
may nghién bi dén ham lugng
polysaccharide hoa tan va triterpenoid

Théi gian Polysaccharide  Triterpenoid
(%) (mg/g chat kho)
Doichimg  0,353+£0,002  0,121°+0,001
15 2,936¢+ 0,054 6,3299 + 0,004
45 4,986° £ 0,005 6,876° + 0,005
60 5,825+ 0,003 8,250° £+ 0,009
90 7,693*+ 0,002 10,859+ 0,006
120 7,725+ 0,033 10,896+ 0,036

Ghi chii: S6 li¢u trén da dgc thé hién dudi dang TB=SD.
Trong ciing mot cot gid tri trung binh, cdc tri s6 ¢6 cung
ky tw di kem khong co y nghia vé mdt thong ké (P> 0,05)
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3.3. Nghién ciru phuong phap pha v& vach
bao tir dung séng siéu 4m va nghién co
hoc két hop véi nito 16ng

Tir Hinh 5, quan sat dudi kinh hién vi véi do

phong dai 100x cho thay bao tir linh chi bi pha v&
gén nhu nhau ¢ ca 2 nghiém thuc, phan l6n bao tu
déu bi VO vach. Cau tric bao tir ndm linh chi rét
chic, neu bao tir chua duge pha huy thi dung moi
chiét xuét rat khé c6 thé thim hiéu qua qua cau trac
mang dé 161 keo dugc hoat chit bén trong. Két qua
tir biéu d6 Hinh 6 cho thay ca 2 nghiém thire ¢6 hi¢u
suét thu hdi hoat chat tdt, diéu d6 ching minh vach
bao tir linh chi di bi tac dong manh mé khi két hop
ca 2 phuong phap pha mau.

Ham lugng polysaccharide thu dugc ¢ nghiém
thirc SA (10,737* + 0,01%) va nghiém thirc NS
(10,030 + 0,011%) cao hon mau dbi chimg lan luot
1a 3,55 va 3,31 1an. O ham luong triterpenoid,
nghiém thirc SN lai ¢6 (38,182* = 0,012 mg/g chét
kho) cao hon nghiém thirc NS (30,973 £ 0,01 mg/g
chat kho), ca 2 nghiém thirc déu cao hon gép 104 -

12
10.737 £ 0,01
38.182 + 0,012
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129 lan so vé6i dbi chimg & cing didu kién va ndng
d6 mau (s6 lidu co ¥ nghia vé mat théng ké P <0,05).
Didu nay cho thiy & phwong phap pha mau két hop
song siéu am va nghién bi (SN) c6 hiéu suat thu hdi
hoat chét tt hon.

Hinh 5. Ciu tric bao tir Linh chi ¢ 2 nghi¢m
thirc dwéi kinh hién vi (d9 phéng dai 100X)

(4): Phd mdu két hop SSA va NB
(B): Phd mdu két hop NB va SSA

45

10.03 £+ 0,011 40
o
35 &
| e~
30.973+0,01 -
30 &
2
25 .EP
20 E
3.027 +£0,014 2 =]
10 %_
-

.296 + 0,019

o

NS

== Polysaccharide

Béi chirng

m—— Triterpenoid

Hinh 6. Him ligng polysaccharide hoa tan va triterpenoid ciia 2 nghiém thirc (SN: pha miu bing
song siéu Am ket hgp nghién bi va NS: pha mau bang nghién bi két hgp séng siéu dm)

Trong nhiing nghién ctru v& phuong phap pha
vach bao tir linh chi, carbon dioxide siéu tdi han (SC
— CO2) duoc st dung dé pha v 16p bao tir ciia bao
tt G. lucidum, hiéu sudt chiét xudt cua
polysaccharide dat 2,98%, nhung thip hon phwong
phép pha v& vach bao tir dung song siéu am va
nghién co hoc két hop véi nito 1ong 3,6 1an (10,737
+ 0,01%) (Fu et al, 2009). Ham luong
polysaccharide khi chiét két hop hdn hop enzyme
dich trich ly tir ndm Tricoderma harzianum T2;
enzyme thuong mai C20032 theo ti ¢ 1:1 va phuong
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phap séng siéu 4m thi ham luong hoat chat tét nhét
thu duoc la 16,80%, tuy thu ham lwong cao hon
nhung thoi gian pha mau dai (10 ngay) (Chen et al.,
2007). G mot nghlen ctru khac, khi két hop nghlen
co hoc va dung moi chiét & didu kién nhiét do t6i wu
thu dugc ham lugng polysaccharide 3,72% va ham
luong triterpenoid 35,45 mg/g chit kho (Bien &
Nguyen, 2018). Ca 2 ham lugng hoat chit & nghién
ctru nay déu thip hon phuong phap phé vach két hop
SSA va NB lan luot 14 2,89 va 1,08 lan.
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Nghién ctru ctia Zhao (2014) cho thiy sur gia ting
cic thanh phin hoat tinh sinh hoc cua
polysaccharide, protein va acid béo tir bao tir linh
chi dugc xir 1y bing song siéu 4m khi so sanh véi
cac bao tir d3 pha vach c6 san trén thi truong. Cac
két qua hién tai chi ra ring phurong phap siéu dm két
hop trong bé nudc da (mdi truedong lanh) c6 hidu qua
hon trong viéc thu hoat chét sinh hoc tir bao tir linh
chi va c6 thé 1a mot k¥ thuat mang lai hi¢u qua kinh
té dé san xudt bao tir linh chi bi pha vach c6 chit
luong cao (Zhao et al., 2014). Cho dén hién tai,
phuong phap pha vach bao tir linh chi thu duoc hoat
chét polysaccharide cao nhéit (40,08%) biang may
nghién min ly tam t5¢ d6 cao, khi do ti 16 pha v& bao
tir dat dén 100%, k¥ thuét nay lai don gian, khong
can thiét bi chuyén dung (Ma et al., 2007).

3.4. Két qua chup SEM

So sanh hinh 7A va 7B théy ti 1& v& vach bao tur
clia séng sidu 4m cao hon may nghién b1 Su khac
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biét nay la do nang lugng siéu am lam tang dao dong
bé mit, tao ra ap luc 1on giup thAm thiu dung moi
t6t hon va tic dong dén té bao vat liéu, ting kha ning
truyén khéi t6i bé mit phan cach, 1am cac moé té bao
bi pha v& t6t hon.

Phuong phap phé vach bao tir ndm linh chi nay
duogc thyc hién bang may song siéu 4m & bién do
70% trong 120 phut trong moi truong lanh, két hop
v6i may nghién co hoc & tan s0 30Hz trong 90 phut
sau khi bao ttr duoc gdy sbc nhiét boi nito 1ong. Két
qua quan sat dudi kinh hién vi quét (SEM) ¢ hinh
7C va Hinh 7D cho thiy hon 80% (danh gia cam
quan) vach bao ti linh chi déu bi tac dong va v nat.
Diéu nay chiing minh hi¢u qua cta viéc trich ly hoat
chdt & ndi dung 3.3 cho hiéu sudt thu hoi
polysaccharide va triterpenoid cao hon 1an luot gip
3,55 14n va 128,99 14dn so véi mau ddi ching (bao tur
linh chi chua pha vach).

Hinh 7. Két qua chup SEM

(4) Phd méu bang séng siéu am & bién dg 70% trong 120 phiit

(B) Phd mdu bang mdy nghién bi & tan s6 30Hz trong 90 phiit

(C) Phé mdu két hop bdng song siéu am & bién dg 70% trong 120 phiit va nghién bi 30Hz trong 90 phiit (bar = 50 um)

(D) Phd mdu két hop bang séng siéu dm ¢ bién dé 70% trong 120 phiit va nghién bi 30Hz trong 90 phit (bar =10 um)

(Chui thich: vong tron do, mili tén xanh: bao tu linh chi bi vo vach)
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4. KET LUAN

Thoéng s6 cta phuong phap pha v& vach bao tir
ding séng siéu am két hop véi nito 1ong dugc xac
dinh: & bién do 70% trong 120 phit pha mau thu
dugc hoat chat polysaccharide hoa tan va
triterpenoid cao nhét. O phuong phap pha v& vach
bao tir dung nghién co hoc két hop véi nito 1ong, tan
so lic va thoi gian dé thu duoc ham lugng hoat chét
t6t nhét 1a 30Hz, 90 phut. Phuong phap pha v& vach
bao tir diing séng siéu am va nghién co hoc két hop
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