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Khao sat kha nang phan giai bao tir nam Linh Chi do (Ganoderma
lucidum) bang cac vi khuan phan 1ap tir cac ché pham men tiéu hoa
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Toém tat

Chiing t6i tién hanh phén 14p va sang loc cac ching vi khudn tir sita chua va men vi sinh c6 kha ning
lam yéu céu tric va ting phong thich triterpenoid tir bao tir nAm Linh Chi do (Ganoderma lucidum).
Két qua cho thiy c6 4 chung L. plantarum, L. casei, L. acidophilus va B. subtilis déu c6 kha nang lam
yéu cAu tric va ting phong thich triterpenoid tir bao tir ndm séng sau 3 — 7 ngay 1én men va hiéu qua
dat duoc cao hon khi 1én men véi bao tir nAm da hép trong cung didu kién. Dic bigt, chung L. casei va
L. acidophilus cho hiéu qua phong thich triterpenoid cao hon khi 1én men bao tir ndm séng. Ching B.
subtilis lai cho hiéu qua phong thich cao nhit khi 1én men véi bao tir ndm dd hip. Khi danh gia su
anh huong mot s didu kién nudi cdy va chiét xuat 1én do bén cau tric triterpenoid va polysaccharide,
két qua cho thay polysaccharide bén trong 4 loai dung méi nuéc, acid (HCI 0,01M), base (NaOH
0,01M), va dich men séng B. subtilis va L. plantarum & nhiét d u 30 — 90°C va 120°C (mdi trudng
nudce) trong 0 — 60 phit; kém 6n dinh trong méi truong acid va base ¢ nhiét d6 120°C. Triterpenoid
6n dinh ¢ nhiét d6 30 — 90°C (thoi gian u 0 — 60 phut) trong dich men séng vi B. subilis va L.
plantarum, va nhiét d6 30°C (thoi gian i 0 — 60 phut), 60°C (thdi gian 1 0 — 40 phiit) trong con 962
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1 M& dau

Nhiéu nghién ciru cho thdy ndm Linh Chi ¢6 nhiéu cong dung
qui nhu: kién ndo, bao vé gan, giai doc, giai cam, hoat hoa hé
théng mién dich, trc ché té bao ung thur va tré hoa da[1-4] nho
su hién dién cua nhiéu chét ¢ hoat tinh sinh hoc; dac biét 1a
polysaccharide (giau 3 - glucan), triterpenoid, tannin, steroid,
saponin. .. Cac hoat chit nay chu yéu c6 trong qua thé nam, khi
hinh thanh bao tir hoat chat dwgc dong goi va tich lity trong bao
tir cao hon qua thé nAm[5]. Cac nghién ctu cho théy, trong bao
tir ¢ hau hét cac chat co hoat tinh giéng trong qua thé nim va
hoat tinh ctia ching cao hon nhiéu Ian so véi qua thé nim[6].

Dé thu duoc lugng hoat chat tbi da trong bao tir cac nghién ctiru
thuong tap trung vao viée 1am ting hiéu qua chiét hoat chit bang
cac phuong phap nghién co hoc véi may nghién li tim tde do
cao[6], chiét hoat chét két hop ding song siéu 4m, pha bao tir
bang CO; siéu téi han[7]. Tuy nhién, cic phuong phap nay
thuong ton nhidu dung méi, sir dung cac thiét bi dic biét. Nhiét
sinh ra tir phuong phép nghién d6i khi lam dnh huéng dén cac
chét ¢6 hoat tinh, ding song siéu 4m va 4p suét cao thi lugng

https://doi.org/10.55401/17fb4b44

bao tir bi pha v khong nhiéu, gia thanh cao[7]. Mot nghién ctru
vé 1én men bao tir nAm Linh Chi bang Lactobacillus plantarum
cho thdy ching nay c6 kha ning phan giai v bao tir nAm hiéu
qua, khong ton nhiéu chi phi va trang thiét bi. Nghién ctru cho
thay chi sau 3 ngay di co hién tuong v bao tir khi két hop véi
phuong phép siy, sau 5 ngay 1én men véi L. plantarum va siy
thi hau hét cac bao tir déu bi hity khi quan sat dudi kinh hién vi
dién tir[8]. Két qua nay cho thay nhiéu trién vong c6 thé st dung
chiing vi khuan c6 loi dé lam ting hiéu qua phong thich hoat
chét tir bao tir, c6 thé sir dung bao tir da lam yéu ciu trac ma
khéng can phai tach vi khuan sau 1én men.

2 Vit ligu - phuong phap

2.1 Vit liéu nghién ctru

Béo tir nam Linh Chi d6 (Ganoderma lucidum) dugc cung
cap tir trai nAm D4t Thép, duoc siy & 50°C trong 30 phut va
xac dinh d6 am trude khi dung cho 1én men.

Chuing mua Lactobacillus plantarum (ATCC10241), chung
Lactobacillus casei phan 1ap tir sira chua Yakult va cac chiing
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dugc phan 1ap tir men vi sinh Lactobacillus acidophilus (L —
Bio), Bacillus subtilis (Biosubtyl DL).

2.2 Phan lap va nhan sinh khéi vi khuan

Cac ching dugc phan lap trong moi truong MRS (DeMan —
Rogosa — Sharpe), dugc 1t 37°C trong 2 — 3 ngay. Chon céc
khuan lac thuan nhat, nhan sinh khdi lan 1 va 2 trong moi
truong Woo[9] ¢ diéu kién 37°C trong 2 — 3 ngay. Cac chung
sau khi nhan sinh khéi 1an 2, dugc xac dinh ndng do trudc
khi cho 1én men bao tir ndm.

2.3 Lén men bao tir ndm

U 0,4g bao tir nAm da hip vo trung voi 20ml hdn hop acid
acetic 0,01M va acid lactic 0,01M (hoac NaOH 0,01M), dem
11 37°C trong 3, 5 va 7 ngdy. Sau 3, 5 va 7 ngay, tién hanh 1ay
mau dinh luong triterpenoid phong thich ra méi truong 1 va
con lai trong bao tir nim.

Céay 5.107 CFU dich vi khuan (L. plantarum, L. casei, L.
acidophilus hoic B. subtilis) vao chai nudi cdy chira 20ml méi
treong Woo long da hip vé trung véi 0,4g bao tir nAm duoc
xi 1i v tring (hodc 0,4g bao tir nAm da hap vo tring), dem
37°C trong 3, 5 va 7 ngdy. Sau 3, 5 va 7 ngay, tién hanh iy
mau dinh luong triterpenoid con lai trong bao tir nam.

2.4 Chiét xuit triterpenoid tir bao tir nAm

Thu 0,4g bao tir sau 1én men (a v&i hdn hop acid hoac base)
dem pha bao tir v4i hat thiy tinh (ti 1€ 2:3) trén may pha mini
— beadbeater & 4800 vong/phut trong 6 phut. Thu toan bo
dich pha (hoac 0,4g bao tir sau 1én men khong pha bao tir)
dem chiét v&i 10ml con 96° trén bé u nhiét & 80°C trong 30
phat. Thu toan bd dich chiét dem ¢ can & 80°C trén bé u
nhiét. Sau c6 can, hoa tan can vai 2ml methanol, dung dich
nay ding dé dinh luong triterpenoid téng so.

2.5 Pinh lugng triterpenoid

Luong triterpenoid tong so tir bao tir ndm duoc x4c dinh dua
vao phuong phép chuyén mau triterpenoid bang hdn hop
vanillin — acid acetic glacial - HCIO,. Pudng chuan dinh luong
triterpenoid duoc xay dung bang cach pha chit chuan oleanolic
acid thanh day nong do 2 — 14pug/ml va do do hap thu & budc
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song 544nm. Phuong trinh hdi qui tuyén tinh c6 dang Y = 0,098
X +0,014 (R = 0,9947, n = 7), véi X 1a nong do oleanolic acid
(ng/ml) va Y la gia tri hap thu & budc song 544nm.

Hat 0,125ml dung dich triterpenoid da& hoa tan trong
methanol vao effendoft 1,5ml dem c6 can ¢ 80°C trén block
nhiét. Thém tiép 0,15ml hdn hop vanillin —acid acetic glacial
va 0,5ml HCIO4 vao effendorf. U néng ¢ 70°C trong 25 phit
va 0 mat 4 — 8°C trong 3 phut. Sau 3 phut, chuyén toan bo
dich 1 sang binh dinh mirc 5ml, thém tiép acid acetic glacial
cho dii 5ml. Po d6 hap thy ¢ budc song 544nm.

2.6 Xur 1i thong ké

Céc két qua dugc xir 1i bang phan mém Excel va SAS 9.1 dé
xdy dung duong chuan va xac dinh gia tri trung binh cing
khoang tin cay cua cac két qua thi nghiém.

3 Két qua - thao luan

3.1 Két qua 1 bao tir nAm da hap trong hdn hop acid hiru co
va base manh

Khi 1én men bao tr nim v&i vi khuan thudc chi
Lactobacillus, moi truong sau 1én men thuong hoi chuyén
dich V& tinh acid do sinh ra acid acetic va acid lactic trong
sudt qua trinh 1én men. Tuy nhién, lwong acid sinh ra trong
diéu kién 1én men thuong thap nén cac két qua thi nghiém
khao sat ciia Chaiyavat va cong tac vién (2010) vé sy anh
huéng cua hai loai acid nay khong thay co su tic dong 1én
C4u tric bao tr nAm[8]. Do d0, dé danh gia chinh xac hon vé
vai tro cua hai acid nay 1én cdu tric bao tir nAm chung toi tién
hanh @ bao tr v&i hdn hop acid dam dic hon (acid acetic
0,01M va acid lactic 0,01M) so véi diéu kién nuoi ciy dé
danh gia sy anh huong cua acid. Bong thoi, vi khuan B.
subtilis khi 1én men ciing tao ra NHz lam kiém hoa méi
truong 1én men nén ciing ¢6 thé 1am anh hudng 1én cau trac
bao tir. Do d6, dé danh gia khach quan vé sy anh huong nay,
thi nghiém dugc khao sat trén moi truong base manh (NaOH
0,01M) dé danh gia murc do tac dong 1én cAu tric.
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Ham lwong triterpenoid/khdi lwong khd (mg/g) trong dich ndi va
xac bao tir nam khi d voi acid va base
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Hinh 1 D} thi c6 khoang tin cdy thé hién ham luong triterpenoid/khéi lwong khé (mg/g) cta bao tir ndm da hip
sau 3, 5 va 7 ngay 0 v6i hdn hop acid va base PC: Nude cit; A: Acid acetic 0,01M va acid lactic 0,01M; B: NaOH 0,01M
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Két qua cho thay ham lugng triterpenoid phong thich ra méi
truong G trong ca 3 nghiém thirc ¢6 xu hudng tang dan khi
tang thoi gian 0. U cang lau thi luong hoat chat phong thich
ra cang nhiéu (Hinh 1). Trong tit ca cac thoi diém luong
triterpenoid thu duoc trong dich néi cia mau A va B déu cao
hon BC; dac biét, khi u trong mdi truong NaOH 0,01M thi
luong triterpenoid phéng thich ra moi truong 1a cao nhét.
Luong triterpenoid con lai trong bao ti cling cé sy khac biét
c6 y nghia trong cac mau thi nghiém; lugng triterpenoid con
lai trong bao tir cia mau DC 1a cao nhat va thap nhat khi o
trong moi truong NaOH (mau B). Su khéc biét nay c¢6 thé do
acid va base dd anh hudng 1én cac lién két trén cau tric bao
tir nén lam yéu cau tric bao tir, su tic dong cua NaOH c6 xu
huéng manh hon so véi hdn hop acid. Ngoai ra, lugng
triterpenoid con lai trong tat ca cac nghiém thirc ciing tuong
quan véi lugng triterpenoid phong thich ra ngoai moi trudng.
Luong triterpenoid phong thich ra méi truong cang nhiéu thi
luong triterpenoid con lai trong bao tur cang it. Sy tac dong
ctia hdn hop acid va base gan nhu khong anh huéng dén cu
trac triterpenoid (tong luong triterpenoid trong méi truong u
va xac bao tir trong cac nghiém thirc gan tuong duong nhau).
Bao tir sau u trong 3 mdi trudng ciing duoc dem chiét ma
khong pha bao tir. Lugng triterpenoid thu dugc trong céac

nghiém thirc A va B tai cac thoi diém chiém khoang mot nira
luwong triterpenoid con lai trong xac bao tir, va lugng
triterpenoid chiét dugc nay ciing cao hon nhiéu so Véi
nghiém thirc BC. Didu nay chimng té cac thanh phan acid va
base trong moi trudng 1 c6 tac dong lam yéu cu tric bao tir,
nén lam ting hiéu qua chiét. Khi cu trac bao tr da yéu thi
luong triterpenoid 1o ri ra ngoai méi trudng phu thudc rat
nhidu vao tong ndng do chét tan va loai dung mdi ¢6 trong
moi trudng U.

3.2 Két qua thi nghiém 1én men bao tir nAm séng Vvéi cac
vi khuan

Dé dénh gia qué trinh 1én men anh huong 1én cdu tric bao
tr nam sdng, chung t6i tién hanh 1én men bao tir da xtr 1i vo
tring vai cac vi khuan phan 1ap. Két qua cho thay néu chi
11 bao tir trong mdi truong nudi cay (BC1), dem pha va chiét
thi lugng triterpenoid con lai trong bao tir cao hon so voi
khi 1én men véi vi khuan (A1, B1, C1 va D1). Khi 1én men
bao tir v6i vi khuan, cac chét sinh ra trong suét qua trinh
1én men di tac dong 1én cdu trac va lam tang phong thich
hoat chét ra khoi bao tir nén lugng chét con lai trong bao tir
thip hon nhiéu so vdi bao tir chi  trong méi trudng nudi
cdy. Thoi gian 1én men cang dai thi sy tac dong cang ting.

Ham lwong triterpel}oid/’kh(’ii Iwgng khé (mg/g) ciia bao tir
nam song sau 1én men
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Hinh 2 D) thi c6 khoang tin cdy thé hién ham luong triterpenoid/khdi luong khé (mg/g) cia bao tir ndm séng
sau 1én men 3, 5 va 7 ngdy vdi cac vi khudn
DC1: Mbi trudng nudi ciy; Al: Lén men L. plantarum; B1: Lén men L. casei;
C1: Lén men L. acidophilus; D1: Lén men B. subtilis

Céc ching dung trong thi nghiém déu lam tang phong thich
hoat chat tir bao tir nam song sau 3 ngay 1én men va manh
nhét sau 7 ngay 1én men. Trong d6, chung L. plantarum va
B. subtilis (A1 va D1) cho hi¢u qua phong thich hoat chat
yéu hon L. casei va L. acidophilus (B1 va C1) nén lugng
triterpenoid con lai trong bao tur cua nghiém thiic Al va D1
cao hon so véi hai nghiém thirc B1 va C1 (Hinh 2). Sau 3 —
7 ngay 1én men c6 sy ting phong thich hoat chat manh c6 thé
do luong dinh dudng d3 can sau 3 ngay 1én men, dé ton tai
vi khuan tang cudng san sinh nhiéu chét c6 kha nang lam yéu
hodc phan gidi bao tir dé tan dung nguon dinh dudng. Khi

cau triic bao tir bi yéu dan thi sy phong thich hoat chat ra
ngoai moi truong s& phu thude rat nhiéu vao téng luong chat
hoa tan trong moi trudng va kha nang hoa tan cua moi truong
db6i voi triterpenoid. Thyc té cho thdy triterpenoid kém tan
trong moi truong nude nén khi cau tric bao tir di yéu, lugng
triterpenoid khuéch tan ra ngoai méi truong nudi cdy khong
nhiéu. Pé danh gi4 chinh xac hon, chung t6i tién hanh chiét
bao tir sau khi 1én men véi ethanol 96° va khong pha bao tur.
Luong triterpenoid thu dugc trong phuong phap nay cao gin
bang phuong phap pha va chiét bao tir. Két qua nay mot phin
chimg minh sy suy yéu trong céu triic bao tir khi 1én men,
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dong thoi ciing cho thay CAu tric bao tir 1a rao can chinh ngan
chan sy phong thich triterpenoid ra ngoai méi truong, dé thu
dugc lugng triterpenoid hoan toan tir bao tir nAm, ngoai viéc
pha vo bao tir can két hop dung moi chiét thich hop dé chiét
kiét hoat chét tir bao tir.

Trong nghiém thirc ddi chimg, lugng triterpenoid con lai
trong bao tr ndm séng khi 0 trong méi trudng nudi cdy (mau
DC1) ciing cao hon so voi bao tir da hap khi ¢ trong moi
truong nude (mau PC) (Hinh 1 va 2). Nguyén nhan dan dén
su khac biét 1a do bao tir nAm séng han ché phong thich hoat
chat ra ngoai méi trudng nhidu hon so v&i nim chét. Pong
thoi, bao tir nAm chét duoc 1 trong moi trudng nudc co it
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chit hoa tan hon nén kha ning ro ri triterpenoid ra moi truong
cling cao hon so v6i méi truong nudi cdy.

3.3 Két qua thi nghiém 1én men bao tir nAm da hap véi cac vi
khuan

Két qua thi nghiém cho thay lugng triterpenoid con lai trong
tat ca cac nghiém thirc déu thap hon so véi mau DC2 va co
xu huéng giam dan khi ting thoi gian 1én men. Trong 4
ching thi nghiém, B. subtilis cho hiéu qua 1én men phong
thich hoat chét tir bao tir hip 14 cao nhét (luong triterpenoid
con lai thap nhat 4,44 mg/g) (mau D2), 3 ching L.
plantarum, L. casei, va L. acidophilus cho hiéu qua phan giai
gan twong dwong nhau (Hinh 3).

Ham luwgng triterpenoid/kl}("ii lwong khé (mg/g) ciia bao tir nAm
da hap sau lén men
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Hinh 3 D6 thj ¢6 khoang tin ciy thé hién ham luong triterpenoid/khdi luong khd (mg/g) ctia bao tir nim da hip
sau 1én men 3, 5 va 7 ngdy v6i cac vi khuin
DPC2: Mbi trudng nudi cdy; A2: Lén men L. plantarum; B2: Lén men L. casei;
C2: Lén men L. acidophilus; D2: Lén men B. subtilis

Sau thoi gian u 3 ngay, lugng triterpenoid chiét duoc tir bao
tr ndm khong phé trong mau PC2 chi bing mét nira so véi
luong triterpenoid con lai trong bao tir dugc pha va chiét, khi
tang thoi gian u thi ti 18 nay tang rat it. Trong khi, hiéu qua
chiét lai rat cao & cac nghiém thirc 1én men véi vi khuan, khi
tang thoi gian 1én men thi ti & chiét duoc ciing ting. Sau 7
ngay 1én men, lugng triterpenoid con lai trong bao tir cua cac
nghiém thirc 1én men (A2, C2 va D2) ciing thdp hon cac
nghiém thic 1én men bao tir nim séng (A1, C1 va D1) (Hinh
2). bac biét, khi 1én men bao tir nAm da hap véi B. subtilis
thi luong triterpenoid con lai trong bao tir 1 thap nhat sau 7
ngay 1én men. Diéu nay cho thiy, bao tir nAm hap thich hop
cho 1én men véi cac vi khudn nay hon so véi bao tir nim
song.

Céc két qua thi nghiém 1én men vi khuan véi bao tir nam
séng (Hinh 2) va nam da hap (Hinh 3) c6 thé nhan dinh, khi
budc sang giai doan can dinh dudng cac vi khuan trong 1én
men s& lam ting kha ning lam yéu hodc phan hay céu trac
bao tir dé tim kiém ngudn dinh dudng tir bao tir nén lam ting
phong thich hoat chit tir bao tir ra méi truong nudi cay, thoi
gian 1én men cang ting thi sy tn thuong bao tir cang nhiéu.
Tuy nhién, sy pha hiy nay 1a khong hoan toan vi céu triic
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bao tir dwoc cau tao bai 16p vo kép kha phirc tap, thanh phan
vo da dang SiO: (19.01%), Ca (19.01%) va chitin (52.08 —
57.64%) [6]. Pic tinh nay giup bao tir c6 kha ning dé khang
rat cao véi cac didu kién khac nghiét ngoai ty nhién; néu 1én
men bao tir Vi vi khudn thi chi c6 thé pha hiy mot phan ma
khong thé pha huy hoan toan céu triic bao tir. Mudn thu duoc
toan bo hoat chét trong bao tir, c6 thé phai phdi hop thém cac
tac nhan co hoc khac hodc dung dung méi chiét thich hop
sau giai doan 1én men. Ngoai ra, kha ning lam yéu nhe ciu
trac bao tir c6 thé ciing c¢6 sy tham gia anh huang mot phan
ctia cac thanh phan acid (acid lactic va acid acetic duoc tao
ra khi 1én men vai L. plantarum, L. casei, va L. acidophilus)
hozc cac thanh phan kiém (B. subtilis) dugc tao ra trong sudt
qué trinh 1én men.

3.4 Két qua khao sat d6 6n dinh cta polysaccharide trong
moi truong nudce, acid, base va dich men séng

Dé danh gia sy anh hudng ciia mot s6 diéu kién 1én men va
chiét xuit 1én do6 6n dinh cua cdu trac polysaccharide, trong
thi nghiém nay, bao tir dugc tién hanh pha v va thu
polysaccharide. U polysaccharide trong cic méi truong
nudce, acid, base va dich 1én men vi khuén & nhiét d6 30 —
120°C, thoi gian i 0 — 60 phut. Két qua trén Hinh 4 cho thay
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tai cac thoi diém tir 0 — 60 phut & cac nhiét d¢ 30°C, 60°C,
90°C va 120°C (moi truong nude). Trong cac mdi trudng
nudc, acid va base thi lugng polysaccharide do dugc khong
thay d6i va khong co su khac biét dang ké. Tuy nhién, tai
thoi diém 120°C lai c6 sy khac biét trong méi trudng acid va

base. Lugng polysaccharide do dugc giam manh trong moi
truong acid va ting nhe trong mdi truong base. Cac két qua
nay cho thiy ciu tric polysaccharide da bi anh huéng nén
lam thay d6i do hap thu cua céc polysaccharide & budc song
488nm.

Po 6n dinh polysaccharide (mg/g) trong mdi trwdmg nwéc,
acid, base va dich men song vi khuan
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Hinh 4 D) thi c6 khoang tin cdy thé hién d6 én dinh ham luong polysaccharide (mg/g) khi u trong
cac mdi truong nude, acid, base, dich men séng B. subtilis va L. plantarum

Luong polysaccharide on dinh & 30 — 60°C (thoi gian 1 0 —
60 phut) trong mdi truong dich men song B. subtilis va L.
plantarum. Trong khi, tai nhiét d6 90°C c6 hién tugng tang
nhe d6 hip thu cua polysaccharide trong méi trudng dich
men song B. subtilis va khong thay d6i d6 hap thu trong mdi
truong dich men séng L. plantarum. Thong thuong, cac men
hoat dong tdt & nhiét do thép hon 90°C, nhiét d6 cao men dé&
bi bién tinh va mat tac dung. Néu men cua B. subtilis tiét ra
¢6 anh huong 1én cau trac polysaccharide thi s& tac dong
manh tai thoi diém 30— 60°C. Tuy nhién, tai nhiét d6 90°C,
do hép thu do dugc lai tang nhe. Sy khac biét nay cd thé do
& 90°C cac protein c6 trong dich nudi ciy bi bién tinh nén
lam thay d6i d6 hip thu cua dich u trong méi trudng dich
men song B. subtilis. Ngoai ra, & d4nh gia chinh x4c hon vé
su hinh thanh cac loai duong don, trong nghién ctru nay c6
khéo sat sy hinh thanh dudng khir sau cac thoi diém 1 bang
thudc thir Fehling. Két qua thu duge déu 4m tinh. Didu nay
chung té khong cé su xuét hién céc loai duong khur trong
dung dich. Dé nhan dinh chinh x4c hon van dé nay can phai

¢6 thém nhiéu bang chimg thyc nghiém khac dé danh gia.
Tuy nhién, cac két qua thu duoc tam thoi ¢ thé khang dinh
céu trac polysaccharide bén trong diéu kién u véi dich 1én
men ¢ 30 — 90°C (Hinh 4).

3.5 Két qua khao sat do on dinh triterpenoid trong méi truong
con 96° va dich men sdng

Dé danh gia do 6n dinh cau trac triterpenoid, trong nghién
clru nay, triterpenoid dwoc U trong con 96° va moi truong
dich men song ctia vi khuan. Két qua trén Hinh 5 cho thay
tai cac khoang nhiét do 30 — 90°C (thoi gian u 0 — 60 phit)
trong moi truong dich men sdng B. subtilis va L. Plantarum,
nhiét do 30°C va 60°C (0 — 40 phut) trong moi trudng con
96° thi lugng triterpenoid do dugc khong cd sy khac biét
dang ké. Tuy nhién, tai thoi diém 60 phit (60°C) va cac thoi
diém khac & 90°C lai c6 su khac biét dang ké lugng
triterpenoid do dugc va c6 xu huéng giam dan khi ting thoi
gian 0. Diéu ndy cho thiy trong méi truong cdn 96° & nhiét
d6 90°C cdu truc triterpenoid co thé da bi anh huéng nén lam
giam d6 héap thu cua triterpenoid & bude song 544nm.
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Do 6n dinh triterpenoid (mg/g) trong méi trwdng cdn 96° va
dich men song vi khuan

2,5

1,5

1

0,5
0
| 0 20' 40 60' | 20' 40' 60' | 20' 40' 60' |
| 300C | 600C | 900C |
—4—C0n 960 ~—=B. subtilis L. plantarum

Hinh 5: Db thi c6 khoang tin cdy thé hién d6 én dinh ham luong triterpenoid (mg/g) khi & trong méi truong
¢dn 96°, dich men sbng B. subtilis va L. plantarum

4 Két luan

Hon hop acid (acid acetic 0,01M va acid lactic 0,01M) va
NaOH 0,01M c6 anh hudng lam tang phong thich nhe hoat
chit triterpenoid ra méi trudng trong thoi gian o 3 — 7 ngay,
mdi truong NaOH 0,01M lam ting phong thich hoat chat
manh nhat. Thoi gian u cang l4u thi lugng hoat chat phong
thich ra méi truong s& cang nhiéu.

Cac chung L. plantarum, L. casei, L. acidophilus va B.
subtilis déu c6 kha ning lam yéu ciu tric bao tir nim song
va da hip trong 3 — 7 ngay 1én men, ndm da hap cho hiéu qua
1én men cao hon nAm séng. Pac biét, ching L. casei va L.
acidophilus cho hiéu qua phéng thich hoat chat nhiéu hon
khi 1én men vé6i bao tir nAm sdng, chung B. subtilis cho hi¢u
quéa phong thich hoat chat manh nhét khi 1én men véi bao tir
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da hap. Thoi gian 1én men cang lau thi hiéu qua lam yéu va
tang phong thich hoat chit ra méi trudng cang hiéu qua.
CAu truc polysaccharide 6n dinh ¢ nhiét d6 30 — 90°C va
120°C (m6i truong nudce) trong thoi gian t 0 — 60 phut cua 4
moi trudng nudc, acid (HC1 0,01M), base (NaOH 0,01 M) va
dich men séng cua B. subtilis va L. plantarum, kém 6n dinh
6 nhiét d6 120°C trong moi truong acid va base. Triterpenoid
6n dinh & nhiét d6 30 — 90°C (thdi gian 1 0 — 60 phut) trong
dich men sdng B. subilis va L. plantarum, va nhiét do 30°C
(thoi gian u 0 — 60 phut), 60°C (thoi gian 1 0 — 40 phut) trong
cdn 96° kém 6n dinh trong cdn 96° ¢ nhiét do 60°C (thoi
gian 1 60 phut) va 90°C.

Loi cdm on: Nghién ctru ndy duoc tai tro béi Qui phat trién
khoa hoc va cong nghé NTTU trong dé tai ma s6 2017.01.52
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Evaluating the capability to break the spores of Ganoderma lucidum by some bacteria isolated
from probiotics
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Abstract We screened bacteria isolated from yogurt and probiotics. They can weaken the structure of spores and increase the
release of triterpenoids from Ganoderma lucidum. The results showed that four strains of L. plantarum, L. casei, L. acidophilus
and B. subtilis are able to weaken the structure of spores and increase the release of triterpenoid from live fungal spores after
3-7 days of fermentation. Higher yields are obtained when fermented with steamed fungal spores under the same conditions.
In particular, strains of L. casei and L. acidophilus give higher triterpenoid release when fermented with live fungus spores,
while B. subtilis give the highest release efficiency when fermented with steamed fungus spores. When evaluating the effect
of some culturing and extraction conditions on triterpenoid and polysaccharide stability, the results showed that polysaccharide
is stable in 4 solvents, water, acid (HCI 0.01M), base (NaOH 0.01 M), and live enzymes of B. subtilis and L. plantarum at
incubation temperatures of 30-90°C and 120°C (water) for 0-60 minutes; while unstable in acid and base environment at 120°C.
Triterpenoid is stable at 30-90°C (incubation time 0-60 minutes) in B. subtilis and L. plantarum, and 30°C (incubation time 0-
60 minutes), 60°C (incubation time 0 - 40 minutes) in 96° alcohol; unstable in 96° alcohol at 60°C (incubation time 60 minutes)
and 90°C.

Keywords Ganoderma lucidum, L. plantarum, L. casei, L. acidophilus, B. subtilis, polysaccharide, triterpenoid.
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