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TOM TAT

Nghién ctu nay khao sat cac diéu kién cha qué trinh tach chiét (ti I& enzyme, thdi gian, nhiét do chiét) cac hop
chét tlr dich chiét ctia ndm Linh chi (Ganoderma lucidum) va Van chi (Trametes versicolor) d& san xuét tra t ndm va
hoa bang enzyme cellulase qua qué trinh thiy phan. Qua d6 d& xuat quy trinh san xuét nwéc ubng tr cac loai ndm
nay, két hop véi hoa Cuc chi (Chrysanthemum indicum) va cé ngot (Stevia rebaudiana). K&t qué nghién ctu cho
thay, ddi véi ndm Van chi khi sir dung 3% enzyme cellulase trong thdi gian 15 phat & nhiét d6 70°C cho hiéu qua
chiét cao nhat v&i d6 Brix twong (ng 1a 1,13 + 0,06. Dbi véi ndm Linh chi, diéu kién nay 1a 4% enzyme cellulase, 25
phut va 70°C véi d6 Brix twong (ng 1a 1,17 + 0,06. San phdm nwéc ubng véi sy phdi trén ctia ndm Linh chi va Van
chi, hoa Cuc chi, va cé ngot theo ti I& twong (ng 25%: 50%: 20%: 5% (cGa nguyén liéu thé ban dau) cho két qua
danh gia cdm quan dat chat lwong “kha” theo TCVN 3215-79. San pham cudi ciing dat tiéu chuén cho phép vé vé
sinh an toan thyc phdm theo QCVN 8-2/2011- BYT ddi véi kim loai ndng va Qb 46/2007/QD-BYT vé 6 nhiém sinh
hoc va héa hoc.

T khéa: Enzyme cellulase, ndm Linh chi, nAm Van chi, hoa Cuc chi, tra hoa nam.
Study on using Cellulase in the Processing of Beverage from Medical Mushrooms

ABSTRACT

Cellulase was applied to improve the extraction efficiency from medicinal mushroom extracts of Ganoderma
lucidum and Trametes versicolor. In addition, the study proposed the process of producing beverages from those
medicinal mushrooms and chrysanthemum (Chrysanthemum indicum) flowers. The findings show that, for extracting
from Yunzhi’s extract, using 3% cellulase for 15 minutes at temperature of 70°C gained the highest extraction
efficiency. Meanwhile, the extraction efficiency from Lingzhi's extract was highest with 4% cellulase in 25 minutes at
temperature of 70°C. Mushroom beverage with a mixture of 25% Lingzhi, 50% Yunzhi, 20% Chrysanthemum flowers,
and 5% sweet grass (Stevia rebaudiana) had the highest sensory evaluation according to the TCVN3215-79. The
processed product meets quality standards on food hygiene and safety according to QCVN 8-2/2011-BYT for
permissible limits of heavy metals and Decision 46/2007/QD-BYT for biological and chemical contamination in food.

Keywords: Enzyme cellulase, medicinal mushrooms, Ganoderma Ilucidum, Trametes versicolor,

Chrysanthemum indicum.

(Guillamén & cs., 2010); chéng viém (Juan &

1. DAT VAN DE cs., 2021); hd tr¢ diéu tri bénh tiéu dudng

N4m Linh chi (Ganoderma lucidum) va Van
chi (Trametes versicolor) 12 nhiing loai ndm
dugce liéu duge st dung phé bién trong doi song.
Cac loai ndm nay chiia cac hoat chat sinh hoc c6
tac dung ting cuong hé mién dich cta co thé
(Guggenheim & cs., 2014); bao vé tim mach

(Klupp & cs., 2015); chéng oxy héa va khang vi
khuén (Kosani¢ & cs., 2012); ngan ngiia su phat
trién cta cac khoi u giy ung thu va dao thai
chdt doc, thanh loc co thé. Hoa Cic chi
(Chrysanthemum indicum) c6 hoat tinh khang
sinh; gitp ha huyét ap; tac dung trong diéu tri
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bénh tiéu dusng va ha s6t (ILi & cs., 2019;
Shunying & cs., 2005). Hién nay cong nghé
nhan giéng, nudi trong ndm dac biét ndm dudc
litu & Viét Nam bét dau phat trién, ngay cang
nang cao vé chat luong giéng, ki thuat nuéi
trong, da dang vé chung loai. Tuy nhién cac
nghién ctiu va dau tu vé cong nghé sau thu
hoach con han ché&, san phdm nim dugdc liéu
(Linh chi, Van chi) phan 16n dugc thuong mai
du6i dang sy kho va rit it san phdm ché bién
hd trg stic khoe. Trong bai bao nay, ching to6i
trinh bay két qui nghién cttu vé st dung
enzyme cellulase lam téng hidu qué chiét xuat
dich ndm Linh chi, Van chi tu d6 tng dung ché&
bién nuéc udng két hop gitia ndm dugc liéu va
hoa Cic chi lam tang gia tri dinh dudng ciing
nhu cam quan cua san phidm. Két qua nghién
ctiu da goép phan da dang héa san phdm ti cac
loai ndm dudc liéu, md rong pham vi ngudi tiéu
dung, ning cao gia tri t ndm va hoa, nang cao
stic khée cho cong dong.

2. PHUONG PHAP NGHIEN CcUU
2.1. Vat liéu

N4am Linh chi (Ganoderma lucidum), Van
chi (Trametes versicolor) dudc 14y tai Phong Thi
nghiém Nidm hoc, Khoa Sinh - Méi truong,
Trudng Pai hoc Su pham - Dai hoc Da Nang.
Hoa Cuac chi (Chrysanthemum indicum) dugc
14y tu lang hoa Nghia Trai (Hung Yén), Co ngot
(Stevia rebaudiana) dugc cung cap ti ctia hang
L’angFarm (1B, Hoang Vin Thy, Phudng 5, Da
Lat, Lam Déng). Cac loai mau duge say kho va
xay thanh bot roi bao quan trong tii nilon kin
va luu git tai Khoa Sinh - Méi truong, Trudng
Dai hoc Su Pham - Dai hoc Da Ning. Enzyme
cellulase (5.000 Ul/g) dugc cung cip bdi Cong ty
CP Dugc pham Novaco, Viét Nam.

2.2. Phuong phap nghién citu

2.2.1. Nghién citu diéu kién dé tach chiét
dich chiét nAm
a. Xac dinh ti 1é enzyme:nguyén liéu

N4m Linh chi va Van chi da qua xt 1y so bd

(loai bd phan gb muc, ria bui bam), sau d6 tién
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hanh khao sat ti 16 enzyme:nguyén liéu bing
cach c6 dinh cac théng so6: ti 1&é nguyén liéumnuée
12 5:100 (w/v), thoi gian u la 30 phut, nhiét do
chiét 14 70°C nhiét dd 1 1a 55°C, thoi gian chiét 1a
30 phit va thay d6i ti 1é enzyme:nguyén liéu nhu
sau: 1%, 2%, 3%, 4%, 5%, 6%, 7% & cac mau. Sau
khi thiy phan xong, ti€p tuc chiét lan 2, tién
hanh do Brix vé nong d6 cac chat hoa tan. Ti 1&
enzyme:nguyén liéu thich hgp cho qua trinh thuay
phan dugc dude xac dinh dua vao gia tri cao nhat
ctia dd Brix do dudc.

b. Xac dinh thoi gian chiét ndm Linh chi, Van chi

Thi nghiém vé thoi gian chiét dugc tién
hanh tuong tu thi nghiém 6 muc a, yéu t6 co
dinh 1a ti 1& nguyén liéu:nude 1a 5:100, thoi gian
u 1a 30 phut, nhiét do chiét 1a 70°C nhiét do u 1a
55°C, ti 1é enzyme:mguyén liéu (theo két qua thi
nghiém & muc a). Thoi gian chiét dude thay doi
1an lugt 1a 20, 25, 30 va 35 phit. Sau khi thiy
phan xong, tiép tuc chiét 1an 2 roi do Brix néng
do cac chat hoa tan. Thoi gian chiét thich hop
dudge lga chon tuong dng v6i gia tri Brix cao
nhat do duge.

c. Xac dinh nhiét do chiét nAm Linh chi, VAn chi

Thi nghiém vé nhiét d6 chiét dugc tién hanh
tuong tu thi nghiém a, yéu t& cd dinh 1a ti 1é
nguyén liéu:nudce: 5:100, thoi gian 4 1a 30 phut,
nhiét do u 1a 55°C, ti1é enzyme:nguyén liéu (theo
két qua thi nghiém 6 muc a), thoi gian chiét (theo
két qua thi nghiém 6 muc b). Nhiét d6 chiét duge
thay d6i lan lugt 1a 60°C, 70°C, 80°C va 90°C.
Sau khi thiy phan xong, tiép tuc chiét 1an 2 roi
tién hanh do Brix néng d6 cac chit hoa tan.
Nhiét dd chiét thich hgp duge lya chon dua vao
gia tri Brix cao nhat do dugc.

2.2.2. Phéi trén nguyén liéu nuéc udng
hoa nim

Cac nguyén liéu dugc phdi tron véi ti 1é sao
cho san phadm c6 vi ngot hai hoa, mui them diu
dang, dam bao san phadm cé chat lugng tét nhat
theo thang danh giia ciia TCVN 3215-79. Trong
nghién ctiu nay, t4t ca cac cong thiic thi nghiém
déu c6 5% cd ngot (dé lam giam vi ding cua
nam), cac thanh phan khac duge phéi tron theo
t11& 1an lugt nhu bang 1.
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Bang 1. Cong thiic phéi tron nguyén liéu

Ti 1& phéi tron

Cong thirc (CT)

Linh chi (%) Van chi (%) Hoa Cic chi (%) Co ngot

CT1 55 20 20 5

CT 2 45 30 20 5

CT3 35 40 20 5

CT4 25 50 20 5

CT5 15 60 20 5
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Ti & enzyme:nguyén liéu

Hinh 1. Anh huéng ctia ti 1é enzyme:nguyén liéu dén dé Brix thu dudc

2.2.3. Panh gia chat lugng san phim nuéc
uéng hoa nidm

Chat lugng san phdm nudc uéng hoa nim
duge danh gia theo TCVN 12828:2019 vé mau
sic, mui vi va trang thai clia nuéc giai khat.
TCVN 3215-79 vé San phidm thuc phdm phén
tich cam quan - Phuong phap cho diém.
QCVN 8-2/2011- BYT vé déi véi kim loai ning
va QD 46/2007/QD-BYT vé& 6 nhiém sinh hoc
va héa hoc.

2.24. X1t Iy s6 liéu

Céac tinh toan théng ké mdé ta nhu gia tri
trung binh va d6 léch chuédn dudge xt 1y bang phan
mém Microsoft Excel 2013 va phan mém SPSS 20
(Statistical Package for the Social Sciemces). So
sanh gia tri trung trung gitta cac cong thic thi
nghiém bang phan tich phuong sai mét yéu to
(ANOVA) va kiém dinh su sai khac bing phan
tich TukeyHSD’s Test v6i miic tin cay 95%.

3. KET QUA VA THAO LUAN
3.1. Anh hudng cta ti 1é enzyme:nguyén liéu

Két qua khdo sat anh hudng cua ti 1é chiét
enzyme:nguyén liéu thong qua d6 Brix dudc thé
hién 6 hinh 1.

D61 véi nadm Linh chi, ti 18 phan tram gitia
enzyme cellulase va nguyén liéu cho gia tri Brix
cao nhat 1a 4%, véi d6 Brix tuong tng 1,00 + 0,01.
Con d61 véi ndm VAan chi thi ti 1& nay 1a 3%,
tuong tng véi do Brix do dudge 1a 1,00 + 0,03. Két
qua nay phu hgp véi nghién ctiu cua Nguyén
Hoang Anh & cs. (2020) khi chiét xu4t saponin tir
DPéng sdm (Codonopsis pilosula) c6 hd trg cta
enzyme cellulase. Trong d6, hamlugng saponin
thu dugc cao gap 2 1an (2,97 + 0,09 mg/g) so véi
viec khong st dung enzyme cellulase
(1,304 + 0,06 mg/g) (Nguyén Hoang Anh & cs.,
2020). Khi gia ting ti 1&¢ enzyme cellulase va
nguyén liéu 6 cac miic 4%, 5% va 6% thi dd Brix
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gidm nhe & ca hai loai nd&m Linh chi va Van chi.
Déi véi mau ¢6 b6 sung enzyme cellulase thi dich
sau qué trinh tach chiét c6 mau dam hon so véi
mau d6i chiing. Piéu nay cho thay ring viéc st
dung enzyme celullase c6 thé lam tang hiéu suét
qua trinh tach chiét cac chat, vi du nhu
polysaccharide (Vi Thuy Anh & cs., 2023).

3.2. Anh hudng ctia thoi gian chiét
Anh hudng ctia thdi gian chidt dén dén do
Brix dugc khao sat véi khoang thdi gian 14n lugt
1a 10; 15; 20; 25; 30 va 35 phut véi ti 1é
enzyme:nguyén liéu doi v6i ndm Van chi 1a 3%
1,6 -
1,4
1,2

P4 Brix

mVan Chi

va ndm Linh chi 1a 4%, két qua dugc thé hién 6
hinh 2.

Thoi gian chiét d6i v6i ndm Linh chi thich
hgp nhat 1a 25 phuat, tuong ting v6i do Brix thu
dugc cao nhat 1a 1,20 + 0,01. Con ddi véi nadm
Van chi, thoi gian nay 1a 15 phit, tucng tng véi
d6 Brix thu duge cao nhat 1a 1,10 + 0,01. Néu
thoi gian ti€p tuc tang thi chi s6 Brix bat dau
gidm, thoi gian tach chiét qua lau thi thanh
phan cac chat c6 trong dich chiét bi phan huy
nhat 1a cac chat c¢6 hoat tinh sinh hoc dé bay hoi
(Rocha & cs., 2019; Vuong Bao Thy & Nguyén
Chi Diing, 2022).

gLinh Chi

Thoi gian chiét

Hinh 2. Anh huéng théi gian chiét dén do Brix thu dugc

1,4
1,2 A
'1 4

0,8 -

P4 Brix

0,6 -
0,4

0,2 -

0

@Van Chi  =@Linh Chi

70°C

Nhiét dé chiét

Hinh 3. Anh huéng ctia nhiét d chiét dén dé Brix thu dugc
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Bang 2. Piém cam quan ctia san phim tit cac céng thitc phdi tron

Cong thirc 1 Cong thure 2

Cong thue 3

Cong thuc 4 Cong thirc 5

8,2°+ 0,03 15,6°+ 0,05

17,2°+ 0,06

19,3%+ 0,03 11,9°°+ 0,06

Bang 3. K&t qua danh gia cAm quan san phidm nudc hoa ndim

Chi tiéu danh gia

Két qua danh gia doc lap

Trang thai Léng, khéng c6 tap chat

Mau séc Vang nau

Mui Mui thom déc trung clia san phdm, khong cé mui la
Vi Vi ngot, d&ng diu, khong co vi la

3.3. Anh hudng ctia nhiét dé chiét

Anh hudng ctia nhiét @6 dén do Brix duge
tién hanh & cac nhiét do 1an lugt 1a 60°C, 70°C,
80°C va 90°C véi ti 1é enzyme:nguyén liéu doi
v6i ndm Van chi 1a 3% va ndm Linh chi 1a 4%;
thoi gian chiét d6i véi ndm Van chi va Linh chi
lan lugt 1a 15 phit va 25 phit (Hinh 3). D6i véi
ca ndm Linh chi va Van chi, nhiét d thich hgp
nhat cho qui trinh tach chiét 1a 70°C, tuong ting
v6i d6 Brix 1an ludt 1a 1,17+ 0,06 va 1,13 + 0,06.
Khi gia ting nhiét do chiét thi chi s§ Brix bt
dau giam dan. Piéu nay c6 thé duge giai thich
khi nhiét d6 tang 1én thi hoat tinh ctia enzyme
sé giam xudng, cac chit hoa tan trong dich chiét
c6 thé bi bay hoi nhanh hon din dén su giam
xudng cua do Brix do dudc (Peterson & cs., 2007;
Nasiri & cs., 2020; Alide & cs., 2020).

T cac két qua nghién ctu st dung enzyme
dé ting hiéu qua tach chiét dich ndm dugc liéu,
chiing t6i chon ché& do chiét ndm Van chi: ti 1&
nguyén liéu/nude 1la 5 g/100g, ham lugng enzyme
st dung 3%, nhiét do chiét 70°C, trong thoi gian
15 phut; ndm Linh chi: ti 18 nguyén liéu/nuée 1a
5 g/100g, ham lugng enzyme st dung 4%, nhiét
d6 chiét 70°C trong thoi gian 25 phut dé chuén bi
dich chiét cho cac nghién ctiu tiép theo.

~n A’e ~ Py LY g vy
3.5. Ti 1é¢ phdi tron nguyén liéu dén diém
9 2 3 . g
cam quan cua nuéc uéng hoa nam

Két qua nghién ciiu chi ra rang, ti 1& phéi
tron cac nguyén liéu theo CT4 cho diém danh gia
cao nhét, tuong tng véi 19,3+ 0,03 diém. Su phoi
tron nhiing nguyén liéu nay trong CT4 cho san

phadm c6 vi ddng nhe ctia ndm Linh chi, su ngot
thanh ctia ndm Van chi, huong diu nhe va thanh
mat ctia hoa Cuc chi. Ti 1& phéi trdn cac nguyén
liéu 6 CT1 cho diém s8 danh gia thap nhat, tuong
tng véi 8,2+ 0,03. Diéu nay c6 thé dude giai thich
do ti 1é cao ndm Linh chi dang dé phéi tron dan
san pham c6 vi ddng manh khi st dung.

Nhu vay, ti 1é phoi tron cac nguyén liéu thich
hop nhat 1an lugt 14 25% nam Linh chi, 50% nam
Van chi, 20% hoa Ctc chi va 5% c6 ngot.

3.6. Panh gia chat lugng san pham

Ch4t lugng san phdm nuéc Hoa ndm dugc
danh gia doc lap bdi Trung tam K§ thuat tiéu
chuén do luong Chat lugng IT (QUATEST 2, s6 2
Ngbé Quyén, Tho Quang, Son Tra, Da Nang)
thong qua cac chi tiéu nhu trang thai, mau sic,
mui va vi cia san phdm (Bang 3).

Két qua danh gia chat lugng san phdm nude
udng hoa nidm thdéa mén vé giéi han cho phép
clia cic thoéng s6 duge quy dinh trong (TCVN
12828:2019) vé nudc giai khat.

3.7. Quy trinh khép kin san xuit nudc hoa
nAm thién nhién

Sau quéa trinh khdo sat cac yéu t& doc lap
anh hudng dén tach chiét ndm Linh chi, Van chi
nhu 1a ti 1&é enzyme:nguyén liéu, thoi gian chiét,
nhiét do chiét, thoi gian G enzyme va nguyén
lidu; ti 1& phoi tron cac nguyén liéu va danh gia
ch&t lugng san phdm, ching t6i tién hanh xay
dung dudc quy trinh sdn xuat nuéc udng hoa
ndm nhu hinh 4.

519



Nghién clru st dung cellulase trong ché bién nwéc udng tlr nAm dwoc liéu

Bang 4. Ham lugng cac kim loai ning trong san phidm nuéc hoa ndm

Tén kim loai nang Pon vi tinh Két qua phan tich
Cadimi (Cd) mg/l KPH (MDL = 0,015)
Chi (Pb) mg/l KPH (MDL = 0,015)
Thay ngan (Hg) mgl/l KPH (MDL = 0,015)
Asen (As) mg/l KPH (MDL = 0,015)

Bang 5. Mat d6 cac vi sinh vat trong san phim nuéc hoa nim.

Tén chung vi sinh vat Bon vi tinh Phwong phap thtr Két qua phan tich

Tbéng sb vi sinh vat hiéu khi

Coliforms

Cl. perfringens

Staphylococci cé phan rng dwong tinh véi Coagulase
E. coli

Salmonella

V.parahaemolyticus

CFU/mI TCVN 4884-1:2015 KPH (< 1)
CFU/mI TCVN 6848:2007 KPH (< 1)
CFU/mI TCVN 4991:2005 KPH (< 1)
TCVN 4830-1:2005 KPH (< 1)
CFU/mI TCVN 7924-2:2008 KPH (< 1)
CFU/mI TCVN 10780-1:2017 Am tinh/25ml
CFU/mI TCVN 7905-1:2008 Am tinh/25ml

5%

Nguyén ligu: 25% Linh chi;
50% Van chi; 20% Ctc chi;

Congot

Xay min (2 mim)

!

Téch chiét
Yy l L 4
Linh chi: 4% cellulase, Van chi: 3% cellulase, Cuc chi, Congot: 4%
70°C, 25 phiit 70°C, 15 phut H,0, 70°C, 30 phit
R Loc (0,1 mm) "
7 Phoi tron )

Thanh tring,
85°C, 15 pht

Dbong chai
(120 mL)

Hinh 4. Quy trinh san xuat nuéc uéng hoa nam

Thuyét minh quy trinh:

Nguyén liéu: Nguyén liéu gom nam linh chi,
van chi, hoa ciic chi, ¢ ngot dudc can theo khéi
lugng vé6i ti 1&é 256% : 50% : 20% : 5%. Tat ca
nguyén liéu dadm bao tiéu chudn diu vao, cb
ngudn goc xuit xd rd rang.
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Xay: Cac nguyén liéu & trén duge xay nhd
véi kich thuéc trung binh 2mm nhim tao diéu
kién cho qué trinh tich chiét thuan lgi va dat
hiéu qua cao hon.

Tach chiét: Cac nguyén liéu sau khi xay nho
4 trén dudgc tién hanh tach chiét. Nam Linh chi
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duge chiét bang 4% enzyme cellulase, trong thoi
gian 25 phut ¢ nhiét d6 70°C. Nam Van chi dugc
chiét bang 3% enzyme cellulase, trong thdi gian
15 phut 6 nhiét @6 70°C. C6 ngot va hoa Cic chi
dugc chiéc bing nuée néng 70°C trong thdi gian
30 phut. T4t cd nguyén liéu dugc chiét véi ti 1&
5% khéi luong so véi dung méi.

Loc, ph6i tréon, dong chai va thanh trung
san phadm: Dich sau qué trinh tach chiét 6 trén
duge loc qua mang loc thuc pham (dudng kinh 16
0,1mm). Sau dé phdi tron cac dich loc thu dudc
trude khi tién hanh déng vao cac chai thuy tinh
v6i thé tich 100ml hosc 120ml. San phdm sau d6
dugde dan nhan va khi trung Pastuer & 85°C
trong 15 phut.

4. KET LUAN

St dung enzyme cellulase lam tang hiéu qua
chiét xuat ndm Linh chi, Van chi. Dich chiét ndm
dugc phéi tron véi dich chiét hoa Ciic chi va co
ngot dé ché bién nude hoa ndm dat chat lugng.

Ti 1&é phéi tron cidc nguyén liéu trong qua
trinh ché bién nuéc hoa ndm 1& 25% Linh chi, 50%
Van chi, 20% hoa Ctic chi va 5% c6 ngot c6 két qua
danh gid cam quan dat yéu cAu v6i diém cam
quan theo TCVN 3215-79 dat chat lugng kha.

Nuée hoa ndm dat tiéu chudn chat lugng vé
sinh an toan thuc phdm theo QCVN 8-2/2011-
BYT vé giéi han kim loai néng trong thuc phdm
va quyét dinh s6 46/2007/QD-BYT vé quy dinh
giéi han t6i da 6 nhiém sinh hoc va héa hoc
trong thuc pham.
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