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TOM TAT
K& thira cac két qua nghién cttu & quy moé thi nghiém, da nghién ciru va lya chon duogc cac yéu to
cong nghé cho san xuit cao chiét giau polysaccharides tit n4m linh chi, quy mé 300 lit nguyén
lieu/mé. Diéu kién thich hop cho chiét xuit ndm linh chi 1a: Ndm duoc nghién nhé voéi kich
thuéc 1-2 cm x 0,5 - 1 cm, ty 1& nguyén liéu ndm/dung moéi 1a 1 : 20, bé sung 0,5% enzym
celluclast, tién hanh siéu am & cuong do 600 W trong thoi gian 35 phut & nhiét do 50°C, tiép tuc
& 50°C trong 115 phut. Thu hdi cao chiét giau polysaccharides tir nam linh chi bang phuong phap
c6 chan khong dich chiét dén ham luong chat ran hoa tan dat 1,6°Brix, nhiét do co dac 60°C, ap
suat 700 mm Hg, thoi gian c6 dac khoang 4,5 gio. Tao san phdm cao chiét dang bot tir n4m linh
chi bang phuong phap sdy thing hoa véi ty 1é chat mang thich hop la maltodextrin 3%, chiéu day
vat liéu sdy 1a 1 cm. Nguyen liéu duoc ciap dong & nhiét do -30°C trong 6 gio, sdy thang hoa véi ap
suat 30 - 60 Pa, nhiét do gian ngung -60°C, thoi gian sdy 40 gid. San pham cao chiét kho duoc
nghién bot min, c6 do 4m 4,5%, pht hop véi yéu cau chat luong ctia bot cao kho trong Duoc dién
Viét Nam V (< 5%); ham luong polysaccharides dat 4,105 g/100 g (4,1%), chi tiéu an toan thuc
phdm dat theo quy dinh trong Duoc dién Viet Nam V va Quyét dinh s6 46/2007/QD-BYT ngay
19/12/2007 ctia Bo Y té. San phidm c6 dang bot kho, toi, mau nau xam, mui thom dac trung cta
nim linh chi.

Tt khéa: Nam linh chi, polysaccharides, siéu 4am, enzym Celluclast® 1,5 L.

1. DAT VAN BE

Nam linh chi (Ganoderma Iucidum) 1a nam

la san xudt cao chiét giau hoat chat cho dong vien
nang dang thu hat sw quan tdm cda nhiéu nha

duoc liéu quy, c6 nhiéu cong dung chira bénh va
boi bd stic khoée. Khoa hoc da chirmg minh qua thé,
soi nam va bao ti linh chi giau thanh phan c6 hoat
tinh sinh hoc, trong d6 quan trong nhit la
polysaccharides (cha yéu la pB-1,3-glucan). Ca
polysaccharides va hén hop chiét tho tir linh chi
duoc chitng minh c6 hoat tinh khang té bao ung
thu va cac dang khéi u 4c tinh va diéu tri nhiéu loai
bénh nhu: Ting huyét ap, dai thao duong, tim
mach, hen suyén, viém phé quan... [1, 2]. Hién
nay, cac san pham linh chi thuong mai cta Viét
Nam cht yéu van la dang nam tho. Mot huong moi

khoa hoc.

Nhiéu cong trinh nghién cttu vé chiét xuat va
thu hoi polysaccharides tir nAm linh chi da duoc
cong bo véi nhiéu phuong phap nhu: St dung
nudc nong, hoa chat (axit, kiém), siéu am, vi séng,
enzym..., trong d6 phuong phap chiét xuat
polysaccharides c6 hé tro clia siéu am va enzym
da thé hién tinh wu viét hon so véi cac phuong
phap khac 1a vira nang cao hiéu qua chiét xuat va
rut ngan thoi gian chiét xuat [3, 4]. Tuy nhién,
diém chung ctia cac nghién ctru nay 1a déu chi
dimg lai & quy mo phong thi nghiém. Do d6, viéc
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nghién cttu céong nghé st dung enzym sinh hoc
két hop voi su hd tro ctia song siéu am cho chiét
xuat ndm linh chi & quy mo pilot sé 1a huong di
tiém nang, an toan va hiéu qua.

O quy mo6 phong thi nghiém, da nghién ctru va
Iua chon duoc loai enzym va cac thong s6 cho hiéu
qua chiét xuat polysaccharides tir nam linh chi dat
cao nhat bao gom: Enzyme Celluclast® 1,5 L 1a
0,5%; ti 1é nguyeén liéu : dung moéi la 1 : 20; cuong
do siéu am 480 W trong 35 phut, thoi gian chiét 1a
150 phut. Dich chiét co dac duoc bé sung
maltodextrin véi ty 1& 3% (w/w) va duoc sdy thang
hoa, cho cao kho dat ham luong polysaccharides
cao nhat.

Bai b4o nay trinh bay két qua nghién ctu
hoan thién cong nghé st dung enzym sinh hoc
v6i su hé tro cta siéu am, cho san xuét cao chiét
giau hoat chat polysaccharides tir ndm linh chi &
quy mo6 300 lit nguyen liéu/mé va danh gia chat
luwong cao chiét sau khi san xuit. Huéng nghién
ctru nay sé gop phan giai quyét mot so van dé
nhu: (1) Ung dung cong nghé sinh hoc tién tién,
an toan, hiéu qua cho san xuat, ché bién tinh, ché
bién sau cac san phdm co gia tri gia ting cao ti
nam duoc lieu tho cta Viet Nam, & quy mo san
xuat 16n; (2) Gia ting gia tri va tng dung cia nim
linh chi cho lam thuc phdm chtc nang, hé tro,
phong chéng mot sé bénh y hién nay, gitp bao vé
stic khoé cong dong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctru

Nam linh chi duoc nuéi trong tai Viet Nam.
Nim c6 mau nau sang dic trung, do 4m < 10,7%,
tro 2,1%; polysaccharides 0,95% va dat cac chi tiéu
an toan thuc phdm theo quy dinh [5, 6].

2.2. Hoa chat

- Ché phim enzym Celluclast® 15 L
(Novozymes, Dan Mach) duwoc san xuat tir ndm
Trichoderma reesi Ché phim c6 hoat tinh
cellulases, 700 EGU/g (EGU - Beta-glucanase
Units). Enzym hoat dong & pH 4,5 - 6, nhiét do 50 -
60°C.

- Cac khoang chat khac dat muc do phan tich.

2.3. Thiét bi

Thiét bi chinh cho nghién ctru quy mé pilot:

Heé thong thiét bi siéu am chiét xuat UTS-CB,
dung tich 135 lit, cong suét 1.800 W, 3 bon thiét bi,
téng thé tich cho chiét xuat 1a 405 lit.

Thiét bi c6 dac chan khong: Noéi c6 dac co thé
tich 1a 1.500 lit, cho co dac toi da 500 - 600 lit
dich/1 lan c6 dac, c6 canh khudy, ap suat co dic
t0i da 1a 760 mm Hg.

May say thang hoa, quy mo say 30 - 300 kg
nguyén liéu/mé.

Céc thiét bi phuc vu nuéi cdy va phan tich
mau trong phong thi nghiem.

2.4. Phuong phap nghién ciru

2.4.1. Nghién cuu lira chon cuong do siéu 4m
va thoi gian cho chiét xuat polysaccharides tir ndm
linh chi quy mo 300 Iit nguyén liéu/mé

N4m linh chi duwoc nghién nhé thanh cac
manh kich thuéc 1 -2x 0,5-1 cm. Can 15 kg nim
cho vao thiét bi chiét, bé sung 300 lit dung dich
dem phot phat citrat pH 6 (ty 1é nguyén liéu : dém
la 1:20). Enzym celluclast duoc b3 sung vao hon
hop nguyén lieu voi néng do 0,5%, tron déu, siéu
am tai cuong do 480, 600, 720 W trong thoi gian 35
phut & nhiét do 50°C, roi tiép tuc 0 & 50°C trong
100, 115, 130, 145 phut (t6ng thoi gian chiét twong
ung 1a 135, 150, 165, 180 phut). Hon dich duoc bat
hoat enzym & nhiét dé6 80°C trong 2 phut. Dich
chiét duoc loc qua tui vai voi duong kinh 16 1 mm,
thu dich loc. Lua chon cuong do siéu am va thoi
gian chiét dua vao két qua phan tich ham luong
polysaccharides. Thi nghiém lap lai 3 lan, 14y két
qua trung binh cta 3 lan thi nghiém.

2.4.2. Nghién citu sir thay doi ham lirong chat
kho hoa tan trong qud trinh c6 dic dich chiét va
tao san phdm cao chiét dang bot

Dich chiét ndm linh chi duoc co6 dic chan
khong & nhiét do 60°C, ap suat 700 mmHg. Theo
do6i su thay déi ham luong chéat kho hoa tan va
trang thai san phdm trong qua trinh c6 dac.

2421 Anh huéng cia ty lé chat mang bo
sung dén chat luong sin pham

Maltodextrin duoc bd sung vao dich chiét co
dédc nam linh chi voi cac ty 1é 1, 2, 3, 4%. Tron déu.
Mau duogc dong lanh ¢ nhiét do -30°C trong 6 gid
va sdy trén may sy thang hoa & ap suat 30 - 60 Pa,
nhiét do gian ngung la -60°C trong 40 gio. Lua
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chon ty l¢ chit mang b6 sung qua ham lwong
polysaccharides, d 4m va trang thai san pham.

24.2.2 Anh hudng ctia chiéu day vét liéu say
dén thoi gian sdy va do 4m san pham

Dich chiét co6 dac duoc b6 sung maltodextrin
voi ty 1é thich hop (1a két qua cta thi nghiém muc
2.4.2.1). Mau duoc tron déu va rét vao cac khay vo
trung c6 kich thudc 50 x 30 x 7 cm, chiéu day vat
lieu sdy 0,5; 1; 1,5; 2 cm (tuong tmg véi thé tich
0,75; 1,5; 2,25; 3 lit dich/khay). Mau duoc dong
lanh & nhiet do -30°C trong 6 gio va sdy trén may
say thing hoa & 4p suat 30 - 60 Pa, nhiét do gian
ngung 1a -60°C. Mau duoc 14y sau cac khoang thoi
gian sy 32 - 44 gio (budc nhay 4 giov). Lua chon
chiéu day vat liéu say qua do 4m san pham.

2.5. Phuong phap phan tich

2.5.1. Xdc dinh ham Iiong polysaccharides

Tién hanh theo phuong phap cta Pawar va
D’Mello (2011) [7], luong polysacharides duoc xac
dinh gian tiép bang ham luong glucose cé trong
mau. Glucose dugc x4c dinh theo phuong phap
phenol - axit sulphuric. Po do hap thu & buéc séng
488 nm dua vao cuong d6 mau vang cam tao ra khi
glucose phan tmg vo6i phenol va axit sulphuric.
Ham luong glucose trong mau duoc tinh toan dya
trén duong chuén glucose.

Tir dung dich glucose 100 pg/ml, tién hanh pha
ra cac dung dich duong glucose c6 nong do 60; 70;
80; 90; 100 pg/ml, méi néng d6 5 ml. Hut 1 ml
glucose & cac nong do pha loang trén cho vao binh
tam giac 20 ml, b6 sung 1 ml dung dich phenol 5%.
Ngay lap tirc cho 5 ml axit sulphuric diac vao 6ng
nghiém trén. D€ 6n dinh trong 10 phut. Mau blank
thay duong glucose bang nuoc cat.

Cao tho duoc lam sach theo phuwong phap cta
Staub (1965) [8]. Cao tho duoc bé sung dung dich
Sevage (n-butanol/chloroform ty 1é 1 : 4), hén hop
duoc lac nhe, sau do d@é tinh cho tach pha. Dich
néi duoc thu nhan va két ttia bang coén 96% voi ti lé
1: 4 & nhiét d6 4°C trong 24 gio va ly tam 12.000
vong/phut trong 20 phut. Phan tiia duoc thu va siy
& nhiét do 60°C dén khdi luong khong d6i. Thi
nghiém duoc 14p lai 3 1an @€ loai protein.

Ham luong polysaccharides dugc tinh theo
cong thuc:

~ CxVxnx107% x 100
v= m

Trong d6: Y la ham luong polysaccharides
(mg/100 g); C la noéng do polysaccharides thu
duoc tir phuong trinh hoi quy da hiéu chudn; V 1a
thé tich cta dung dich chira polysaccharides (ml);
N 1a hé s6 pha loang; 10° 1a hé s6 quy déi (pg
thanh mg); 100 1a hé s6 quy d6i (g mau = 100 g);
m la khéi lwong mau (g). Ham luong
polysaccharides sau d6 duoc quy déi vé g/100 g.

2.5.2. Xac dinh ham hrong chat kho hoa tan

Theo TCVN 4414:1987 [9].

2.5.3. Xac dinh do 4m

Theo phuong phap say dén khoi luong khong
déi & nhiét do xac dinh.

2.5.4. Phan tich cdc chi tiéu an toan thurc phidm

- Téng s6 vi sinh vat hiéu khi, téng s6 nim
men va nam moc, vi khudn gram 4m dung nap
méat, E. coli, Staphylococus aureus, Clostridium
perfringens. Tién hanh theo Duoc dién Viet Nam
V, phu luc 13 [5].

-Xac dinh Coliformtheo TCVN 4882:2007 [10].

- Xac dinh Bacillus cereus theo AOAC 980.31-
1981 [11].

- Xac dinh chi va cadimi theo AOAC 999.11
[12].

- Xac dinh thay ngan theo AOAC 971.21-1976
[13].

- Xac dinh aflatoxin téng s6 theo AOAC
2008.02-2008 [14].

2.5.5, Phurong phap xir Iy s6 liu

S6 lieu duoc xit ly bang phan mém Excel 2010
va phan mém SPSS 20.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nghién cttu lva chon cuong d6 siéu am va
thoi gian chiét cho chiét xudt polysaccharides tir
nam linh chi quy mé 300 lit nguyén liéu/mé

O quy mo thi nghiém, da Iya chon chiét xuat
polysaccharides tir ndm linh chi bing phuong
phap enzym c6 hd tro siéu am voi cac thong so
nhu: Ty 1é enzym celluclast bé sung 1a 0,5% trong
dém phosphate citrate pH 6, ti 1é linh chi: dung
moi 1a 1 : 20; nhiét do chiét 50°C, siéu am 480 W
trong 35 phut, tiép tuc 1 & 50°C trong 115 phut,
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téng thoi gian chiét 150 phat. Khi san xuat & quy

mo 300 lit nguyén liéu/mé, véi thé tich dich chiét

16n thi bén canh khao sat vé cuong do siéu am thi

thoi gian xtt Iy enzym ciing 1a cac yéu t6 can phai
tiép tuc khao sat. Két qua duoc trinh bay ¢ hinh 1.
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Hinh 1. Anh hudng ctia cuong d¢ siéu am dén hiéu
qua hé trg enzym cho chiét xuat polysaccharides
tir n4m linh chi, quy mé 300 lit nguyén liéu/mé

Tuong te nhu két qua chiét xuit & quy mo
phong thi nghiém, hiéu qua chiét xuat cia 3 mé
v6i 3 cuong do siéu am khac nhau la 480, 600 va
720 W déu cho kha nang chiét xuat cao nhat tai
thoi diém 150 phut va ham luong polysaccharides
lan luot dat 1a 3,7 g/100 g, 4,06 g/100 g, 3,92 g/100
g. Két qua & hinh 1 cho thdy, khi ting cuong do
siéu am tir 480 - 600 W da lam tang hiéu qua chiét
xuat polysaccharides bang enzym. Tuy nhién, khi
tang cuong do siéu am lén 720 W thi hiéu qua
chiét xuat polysaccharides lai giam. Két qua nay
tueong dong voi két qua nghién ctu ctia Do va cs
(2021) [15], khi nghién ctu anh huéng cta cuong
do siéu am dén hiéu qua chiét polysaccharides tir
nam linh chi bang enzym. Pa nghién cttu cuong do
siéu am tir 120 — 600 W (budc nhay 80 W) va da lua
chon cuong do siéu am 480 W. Trong nghién ctru
khéac ctia Hoa va cs (2018) [3], ciing trén doi tuong
nam linh chi, khi cuong do siéu am tang tir 120 - 240
W, ham luong polysaccharides ting va dat cao nhat
0 240 W 1a 3,7%, khi cuong do siéu am trén 240 W
thi ham luong polysaccharides giam. Diéu nay co
thé giai thich, khi ting cuong do siéu am thi tang su
tao bot khi, tir d6 tao nén luc cit xén cao lam ting
toc do truyén khoi cta chat chiét va su vo bot ciing
tao nén sy khudy tron manh, giap cho viec khuyéch

tan polysaccharides vao dung méi va cai thién hoat
dong ctia enzym [15, 16]. Tuy nhién, néu séng siéu
am véi nang luong qua manh (& cuong do qua
cao), trong mot khoi dung tich nhat dinh thi bén
canh su phé vo té bao con lam thay ddi cau trac va
pha hiy moét phan cac hop chat co hoat tinh sinh
hoc (ké ca enzym, polysaccharides...), do d6 ham
luong hoat chat sau khi tach chiét ciing sé bi giam.

Khac v6i quy moé phong thi nghiém véi cuong
do siéu am 480 W 1a thich hop nhat, thi & quy mo
chiét xuat 300 lit/mé, cuong do siéu am 600 W la
thich hop nhat. Diéu nay c6 thé giai thich, trong
chiét xuat két hop gitta enzym va siéu am, & quy
mo6 dung tich 16n, sy khuéch tan trong dung dich
sé cham va kho hon so véi & quy mé dung tich
nhé. Vi thé cuong do siéu am 16n hon sé dong vai
trd quan trong trong hé tro sw khuéch tan trong
khoi dung dich 16n, lam ting hiéu qua chiét cta
enzym, do d6 sé ddm bao cho qua trinh chiét xuat
dat hiéu qua tot hon.

Két qua trén ciing chi ra sy anh hudng cta
thoi gian chiét xuat bing enzym. Ham luong
polysaccharides tang lén khi thoi gian chiét ting
135 - 150 phut va dat cao nhat tai thoi diém 150
phat. Tuy nhién, khi ti€p tuc ting thoi gian chiét
xuat lén 165 - 180 phut, hiéu qua chiét xuat gidm
dan va gidm manh & thoi diém chiét xuat 180 phut.
Két qua khao sat & quy mo 16n mot lan ntra khang
dinh lai két qua chiét xuit tai phong thi nghiém,
téng thoi gian chiét xudt 1a 150 phut. Véi thoi gian
chiét ngan dudi 150 phut 1a chua da dé chiét xuat
polysaccharides trong té€ bao nén cho ham luong
hoat chat chua cao. Nhung khi thoi gian chiét xuat
kéo dai trén 150 phut sé lam thuc ddy qua trinh oxy
hoa va phan huy polysaccharides trong dich chiét
xuat, dan dén lam giam ham luong polysaccharides
[17, 18].

Két qua nay phu hop véi két qua nghién ciu
ctua Hoa va cs (2018) [3], Do va cs (2021) [15],
theo d6 da lya chon cuong do siéu am 600 W trong
35 phut, thoi gian chiét xuat la 150 phat cho cac
nghién ciu tiép theo. Dich chiét xuit ndm linh chi
sau d6 dugc tién hanh co dic va siy kho cho thu
hoi va san xuat bot cao chiét giau hoat chat sinh
hoc polysaccharides.
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3.2. Khao sat si thay d6i ham lheong chat kho
hoa tan trong qu4 trinh c6 dic dich chiét tir nAm
linh chi

O quy mo phong thi nghiém, da lya chon thu
héi cao chiét giau hoat chiat sinh hoc
polysaccharides tir ndm linh chi bang phuong
phap co6 dic chan khong dén ham luong chat kho

hoa tan tdng s6 dat khoang 1,6° Brix, nhiét do co
dac 60°C. Khi nghién cttu san xuat & quy moé 300 lit
nguyen lieu/mé, dich chiét tir ndm linh chi tiép tuc
duoc co6 dac chan khong & nhiet do 60°C, 4p sudt
700 mm Hg. Tién hanh theo déi su thay déi ham
luong chat kho hoa tan tdng sé va trang thai san
phdm, két qua duoc thé hién & bang 1.

Bang 1. Sy thay ddi ham lwong chat kho hoa tan trong qué trinh c6 dc chan khéng

dich chiét tir ndm linh chi
T}clcf))l d%ils " | Ham hugng chét khé hoa Trang thai san phdm
tan caa dich co6 dac (%) j
(gio)
0 0,2 Dich loang, mau nau den, thom
1 0,5 Dich mau nau den, thom
2 0,9 Dich mau nau den, thom
3 1,2 Dich bat dau dam dac, mau nau den, thom
4 1,5 Dich dic, sanh, mau nau den, thom
4,5 1,6 Dich dic, sanh, mau nau den, mui thom dac trung cuaa linh chi
5 1,9 Dich dic, sanh, mau nau sam, bit dau c6 mui khét
5,5 2,2 Dich dic, sanh, mau nau sAm, mui hoi khét

Két qua & bang 1 cho thay, ham luong chat
kho hoa tan trong dich chiét ndm linh chi thap 0,2°
Brix do thanh phan cht yéu ctia ndm linh chi la
cellulose. Ham luong chat kho hoa tan ting dan
theo thoi gian c6 dic. Diéu nay duoc ly giai, 1a do
khi co6 dac, nudc trong san phdm bdc hoi lam ting
nong do chat kho hoa tan va ham luong hoat chat
(tang tir 0,2 - 2,2° Brix). Két qua cfing cho thdy, vé
trang thai san phdm, & thoi diém co dic 4,5 gio cho
dich c6 dac c6 ham luong chat kho hoa tan dat 1,6°
Brix, dich c6 dac, sanh, mau nau den, mui thom
dac trung cta linh chi. Tuy nhién, khi ting thoi
gian coO dic léen 5 - 5,5 gio thi dich c6 & dang dac,
sanh, mau nau sam, bit dau cé mui khét, ham
lwong chat kho hoa tan dat 1,9 va 2,2° Brix, theo
tht tw. Do vay, da lwa chon thoi diém co dac chan

khong 1a 4,5 gid, cho ham luong chat kho hoa tan
dat khoang 1,6° Brix.

3.3. Nghién ctru tao sian phidm cao chiét dang
bot

3.3.1. Anh huéng cua ty lé chat mang bé sung
dén chat Irong sin pham

O quy mo phong thi nghiém, két qué cho thdy,
khi st dung chat mang maltodextrin véi ty 1& 3% cho
hiéu qua sy dich c6 dac ndm linh chi 13 tot nhat. Tuy
nhién, & quy mo6 san xuat 300 lit nguyén lieu/mé,
nham tim duoc ty 1é chat mang thich hop, da tién
hanh khdo st ty lé b6 sung chat mang vao dich co
dac khac nhau 0, 1, 2, 3, 4%. Tién hanh cho sy thing
hoa voi bé day vat liéu sdy la khoang 1 cm, sdy trong
40 gio. Két qua duoc trinh bay ¢ bang 2.

Béng 2. Anh hudng ciia ty 1é maltodextrin dén chét rong ciia san phim cao kho linh chi

Chat Ham lugng polysaccharides | Do 4m cao
mang (%) (g/100 g) sau say (%) Trang thai san phdm
0 3776+ 93¢ 434012 Cao mau nau xam, qouz’?nh,‘v.én cuc, hoi kho6 nghién
nho, it mui thom
1 3,837 + 82" 44 +0,17 Cao mau nau, x0p, it von cuc, thom
2 3,902 + 80P 45+0,15 Cao mau nau xam, xop, dé nghién nho, thom
3 4,105+ 87° 4,5+0,11 Cao mau nau xam, xop, dé nghién bot min, thom
4 3,950 + 88? 4,6+0,19 Cao mau nau xam, xo6p, dé nghién bot min, thom

Ghi chi: Cdc chir cdi a, b, c... trong cung cot thé hién s sai khdc co y nghia thong ké giita cdc
nghiém thitc ¢ do tin cdy 95%.
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Két qua & bang 2 cho thdy, khi tang ty lé chat
mang maltodextrin tir 0 - 3%, ty 1é¢ ham luwong hoat
chat polysaccharides ting tir 3,776 g/100 g len
4,105 g/100 g. Khi cho ty lé chat mang lén 4% thi
ty 1é polysaccharide trong cao chiét bat dau giam
nhe vé con 3,950 g/100 g, két qua nay cé thé hiéu
1a do ty lé chat don ting lén, lam giam ty 1é ham
lwong hoat chat trong cao chiét. Nhu vay, & ty 1é
chdt mang 1 - 3% da gop phan gitp bao vé, tranh bi
phan huy cidu tric cta mot s6 thanh phan
polysaccharides trong téng s6 cac loai
polysaccharides da co6 trong cao chiét, trong suét
qua trinh say. Do d6, ham luong hoat chat da tang
déan khi ting ty 1é chit mang tit 0 - 3% va dat cao
nhat & ty 1é chit mang 3%. Bén canh do, khi ting
dan ty lé chit mang con giup cho qua trinh sdy va
thu héi cao chiét dugc dé dang hon, tranh cho cao
say bi bét dinh, von cuc va hao hut, 1am gidm hiéu
suat thu héi trong qua trinh sdy va thu cao kho.
Ngoai ra, & cao chiét c6 bd sung chit mang sé cho
cao kho xop, dé nghién va gitt mui thom dac trung
ctia linh chi t6t hon so véi cao chiét khong bg sung
chat mang. Diéu nay cho thdy vai tro cuda
maltodextrin trong qua trinh sdy bot cao kho, do 1a
cai thién tinh chat co Iy cta san phdm, khac phuc
hién tuong bét dinh, déng banh, khé nghién, giap
cho thu héi san phdm bot cao kho x6p, toi, min.
Do vay, dé sdy cao chiét linh chi cho ham lwong
polysaccharides dat cao nhat va thuan tién cho qua
trinh thu héi cao sau sdy, da chon muc bé sung 3%
chit mang maltodextrin cho sdy thiang hoa dich co
dac.

332 Anh hudng cia chiéu day vat liéu siy
dén do 4m cua san pham

Dich c6 dic duoc bé sung maltodextrin voi ty
1é 1a 3% (w/v). Mau duoc rot vao cac khay co kich
thudce 50 x 30 x 7 cm, chiéu day vat liéu sdy 0,5, 1,

1,5, 2 cm (twong tng véi thé tich 0,75; 1,5; 2,25; 3
lit dich/khay). Tién hanh sy trén may sdy thiang
hoa & 4p suat 30 - 60 Pa, nhiét do gian ngung 1a -
60°C, thoi gian 32 - 44 gi¢. Két qua phan tich do 4m
san phdm duoc trinh bay & hinh 2.

~4—0.5cm icm 1.5cm 2cm

20 4 18
16 4 +15 14

12 A

D6 4m cuia cao kho (%)
L
Wi B

4 38

32 Thsbei gian say (gib:o b
Hinh 2. Anh huéng ciia chiéu day vat lieu sy dén
d6 4m ctia san phim

Hinh 2 cho thay, chiéu day vat lieu sdy anh
hudng dén do 4m cua san phdm. Voi chiéu day vat
lieu say 0,5 va 1 cm, @0 4m san pham dat dudi 5%
sau 36 va 40 gi¢ sdy. San phdm cao toi, x6p, thom,
gion, dé nghién, bot min. Khi ting chiéu day vat
lieu sdy len 1,5 cm da thay ro su khac biét vé trang
thai d6 4m cia san phdm. Voi chiéu day vat lieu
sdy 1,5 va 2 cm, do 4m san pham dat 8,5 va 10%,
theo thtt tu, sau 44 gio sdy, két qua nay chua dam
bao chat lwong ham 4m cda cao kho theo quy
dinh. Két qua thi nghiém trén cho thiy, véi lua
chon chiéu day vat lieu sdy 1 cm, thoi gian sdy 1a
40 gio, cho cao kho dat do 4m 4,5% sé cho hiéu qua
kinh té, tiét kiém chi phi & diéu kién sdy voi vat
lieu sdy 0,5 cm va thoi gian sdy 1a 36 gio cho cao
sdy dat ham 4m 1a 4,8%. Do vay, da chon diéu kién
sdy voi chiéu day vat liéu sdy 1a 1 cm, thoi gian sdy
la 40 gio.

3.4. Danh gia chit luong san phdm cao chiét
dang bot tir nam linh chi

Bang 3. Két qua phan tich chi tieu chat luong va an toan thyc phdm ciia san phidm cao chiét giau
polysaccharides tir ndm linh chi

STT Ten chi tiéu Don vi Két qua Quy dinh (*)

1 Ham luong polysaccharides g/100 g 4,105

2 bo am % 4,5

3 Kim loai nang
Chi mg/kg KPH <10
Thiy ngan mg/kg KPH <0,5
Cadimi mg/kg KPH <0,3

4 Vi sinh vat
Tdng s6 vi sinh vat hiéu khi CFU/g 1,8x10° <10
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Téng s6 n4m men, nAm moc CFU/g KPH <10?
Vi khudn gram am dung nap mat CFU/g KPH <10°
Coliforms CFU/g KPH <10
E. coli CFU/g KPH Am tinh
S. aureus CFU/g KPH <10
C. perfringens CFU/g KPH <10
B. cereus CFU/g KPH <10
5 Doc to ndm
Aflatoxin ng/kg KPH <4

Ghi chu: KPH: Khong phat hién (duoi nguong phat hién cua phuong phap). *Quy dinh trong Duoc
dién Viét Nam V phu luc 13.6.6 vi sinh vt trong thuéc uéng cé nguon goc tw nhién (dong, thuc vat.
khodng chat); cao thudc, con thuoc dung dé san xuat thuoc uong tir duoc liéu va Quy dinh gioi han toi da
nhiém sinh hoc va hda hoc trong thuc pham theo Quyét dinh s6 46/2007/QD-BYT ngdy 19/12/2007 cua

B¢ trudng Bo Y té

San phdm cao chiét dang bot tir nAm linh chi
san xuat quy moé 300 lit nguyén liéu/mé da duoc
phan tich: (1) Chi tiéu chat luong cht yéu (ham
luong polysaccharides, do 4m); (2) Cac chi tiéu an
toan thyc phdm (theo Quyét dinh s6 46/2007/Qb-
BYT ngay 19/12/2007 ctia Bo truéng Bo Y té vé
quy dinh gi6i han t6i da 6 nhiém sinh hoc va hoa
hoc trong thuc phdm va Duoc dién Viet Nam V [6,
5]); (3) Danh gia cam quan (mau sic, trang thai,
mui vi). Két qua duoc trinh bay & bang 3.

Két qua & bang 3 cho thay, san phdm cao chiét
kho tir ndm linh chi c6 do 4m trung binh dat 4,5%,

e ‘
|‘|

phu hop véi yéu cau chat luong cta bot cao kho
trong Duoc dién Vit nam V (< 5%) [5]. Ham luong
polysaccharides dat 4,105 g/100 g dap tng yéu cau
dé tai nghién cttu. Ché phdm dang bot kho, toi,
mau nau xam, mui thom dic trung ctia nam linh
chi. Céc chi tiéu an toan thuc phdm dat theo Quy
dinh trong Duoc dién Viéet Nam V (phu luc 13.6.6
vi sinh vat) va Quy dinh gi6i han t6i da 6 nhiém
sinh hoc va hda hoc trong thuc phdm theo Quyét
dinh s6 46/2007/QD-BYT ngay 19/12/2007 Bo
truéng Bo Y té€ [5, 6].

Nguyén liéu nam linh chi trude khi
duoc nghién cho chiét xuat

He thong thiét bi cho Co6 dac dich chiét xuat
chiét xudt va co dac ctia nam linh chi
i TSRS e e R TR RS 31 2131

. S

khi duoc co dac

Dich chiét xudt nam linh chi sau

He thong thiét bi cho sdy
thang hoa dich c6 dac
nam linh chi

San pham bt cao chiét
giau polysaccharides tir
nam linh chi

Hinh 3. San xuit cao chiét giau polysaccharides tit n4m linh chi quy mé 300 lit nguyén liéu/mé
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4. KET LUAN

Nam linh chi duoc nghién nhé véi kich thudc
1-2x0,5-1cm, tron ty l1é nguyen lieu ndm/dung
moi cta dung dich dém phosphat citrat pH 61a 1 :
20.

biéu kién thich hop cho chiét xuiat ndm linh
chi: B6 sung 0,5% enzym celluclast, tién hanh siéu
am & cuong do 600 W trong thoi gian 35 phat &
nhiét do 50°C, tiép tuc i & 50°C trong 115 phut, téng
thoi gian chiét xuat véi enzym la 150 phut (da bao
gom ca thoi gian siéu am). Két qua cho ham luong
polysaccharides dat cao nhat1a 4,06 g/100 g.

Thu héi cao chiét giau polysaccharides ttr nAm
linh chi bang phuwong phap co6 chan khong dich
chiét dén ham luwong chat kho hoa tan dat 1,6°
Brix, nhiét do co dac 60°C, ap suat 70 mm Hg, thoi
gian c6 dic khoang 4,5 gio.

Tao san pham cao chiét dang bot tit ndm linh
chi bing phuong phép sdy thiang hoa voéi ty 1é chat
mang thich hop 1a maltodextrin 3%, chiéu day vat
lieu say 1a 1 cm. Say thang hoa ¢ diéu kien: Cap
dong nguyén liéu & nhiét do -30°C trong thoi gian 6
gi0, sdy & ap suat 30 - 60 Pa, nhiet do gian ngung
60°C, thoi gian sy 40 gio.

San phdm cao chiét kho c6 do 4m dat 4,5%,
pht hop voi yéu cau chat luong ctia bot cao kho
trong Dugc dién Viét nam V (< 5%); ham luong
polysaccharides dat 4,105 g/100 g (4,1%); chi tiéu
an toan thuc phdm dat theo quy dinh trong Duoc
dién Viet Nam V va theo Quyét dinh so
46/2007/QD-BYT ngay 19/12/2007 ctia B truong
B0 Y té. San phdm co6 dang bot kho, toi, mau nau
xam, mui thom déc trung ctia ndm linh chi.
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STUDY OF PRODUCTION TECHNOLOGY OF POLYSACCHARIDES-RICH EXTRACT FROM
Ganoderma lucidum BY ULTRASONIC-ASSISTED ENZYMATIC METHOD ON A PILOT SCALE
Hoang Huong Ngoc!, Bui Thi Anh Nguyet?, Bui Thi Huong Quynh!, Hoang Ngoc Dung?, Tran Thi
Ngoc Anh?, Le Thi Trang®, Le Thi Van Thanh? Nguyen Thi Huong Tra®, Nguyen Thi Thu Huyen?,
Vu Thu Diem?, Nguyen Duc Tien®, Pham Cao Thang?®, Bui Thi Huong?3
!University of Science - Vietnam National University, Hanoi

? Nhat Lan Green Biotechnology, Company, Vietnam
*Vietnam Institute of Agricultural Engineering and Post - Harvest Technology
Summary

Based on the results of laboratory-scale research, we selected the technological parameters for
producing polysaccharides-rich extract powder from Ganoderma lucidum on a scale of 300 liters
per batch. G. Jucidum is crushed to a size of 1 - 2 cm x 0.5 - 1 cm, then mixed with a ratio of
mushroom material/solvent of 1 : 20, added with 0.5% celluclast enzym. The suitable extraction
conditions were carried out by ultrasonication at a power of 600 W for 35 minutes at 50°C, then
continuing in incubation and extraction at 50°C for 115 minutes. The polysaccharides-rich extract
solution was concentrated by using vacuum evaporation until the dissolved solids content
reached 1.6°Brix, under the pressure of 700 mm Hg, concentration temperature of 60°C and the
estimated time of 4.5 hours. The extract powder was produced using the freeze-drying method,
adding maltodextrin as the carrier at a ratio of 3% and the material thickness of 1 cm. The raw
material was frozen at -30°C for 6 hours and freeze-dried under a pressure of 30 - 60 Pa, with a
condenser temperature of -60°C, for 40 hours. The dry extract powder had a moisture content of
4.5%, meeting the quality requirements for dry extract powder as per the Vietnamese
Pharmacopoeia V (< 5%). The polysaccharides content was 4.105 g/100 g (4.1%) and the food
safety criteria complied with the regulations in the Vietnamese Pharmacopoeia V and Decision
46/2007/QD-BYT on 19" December, 2007, by the Ministry of Health in Vietham. The product

was a loose, dry powder with a gray-brown color and the characteristic fragrance of G. lucidum.

Keywords: Ganoderma lucidum, polysaccharides, ultrasonic, Celluclast® 1.5 L enzym.
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