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TOM TAT
Muc tiéu: Hoan thién cong nghé san xuéat san phdm Nano Béng triing ha thdo Tam Pao,
cong suéat 3-5 kg/mé, danh gia hoat tinh sinh hoc va xay dwng tiéu chuén co sé ctia san
pham.
Phwong phap: Nam Déng trung ha thdo Tam Do sau thu hoach duoc sdy thang hoa,
ngpién thén\h bot min ¢6 kich thwéde tr 1-2 mm va duoc chiét trong hdn hop dich chiét
(hon hop con/nwdce & cac ty I viv: 1/1, 1/2 va 2/1) & nhiét d6 50°C trong thoi gian 2h.
Thu dich chiét va lgc. Lwa chon cong thirc tao chat mang Chitosan-PEG (ti 1é
Chitosan/PEG (v/v): 5/5, 6/4, 7/3, 8/2, 9/1). Chat lwong Nano Béng tring ha thdo Tam
Péo dwoc xac dinh cac chi tjéu: kich thwéc hat, ham lwgng adenosine, ham lwgng
cordycepin va danh gia mét so hoat tinh sinh hoc.
Két qua: Hoan thién cong nghé san xuét sdn pham Nano Déng triing ha thdo Tam Déo,
cong suat 3-5 kg/mé: bot Bong trung ha thao 1-2 mm chiét trong dich chiét con/nude:
1/1 (v/v) & 50 °C trong 2h. Hé chat mang chitosan/PEG: 7/3 (v/v). San pham Nano Béng
trang ha thao Tam Déo cob kich thuwdec < 100 nm, dat TCCS s0 01:2024/HTX dam bao
cac quy dinh vé vé sinh an toan thwc pham (QCVN 8-3:2012/BYT va QCVN 8-
2:2012/BYT).
Két luan: Da hoan thién cong nghé san xuét sdn pham Nano Déng tring ha thdo Tam
Dao, cong suat 3-5 kg/mé, xac dinh dwoc hoat tinh sinh hoc va xay dung tiéu chuan co
s& TCCS sb 01:2024/HTX cla san pham.
T{P khéa: déng trang,ha thdo, nano, cong nghé san xuét, chéng 6 Xy héa, khang viém,
ho tro tim mach, huyét ap.
PERFECTING THE PRODUCTION TECHNOLOGY AND
EVALUATING THE BIOLOGICAL ACTIVITY OF TAM DAO

NANO CORDYCEPS

ABSTRACT
Aims: The study objectives were to perfect the production technology of Tam
Dao Nano Cordyceps products, with a capacity of 3-5 kg per batchand and to
evaluate the biological activity and basic product standards.
Methods: Tam Dao Cordyceps after harvest, were freeze-dried and ground into
fine powder with a particle size of 1-2 mm, then extracted in an mixture (a
mixture of alcohol/water at v/v ratios of 1/1, 1/2, and 2/1) at 50°C for 2 hours.
The extract was collected and filtered. The formula was used for creating the
Chitosan-PEG carrier (Chitosan/PEG ratio (v/v): 5/5, 6/4, 7/3, 8/2, 9/1).
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The quality of the Tam Dao Nano Cordyceps was determined by indices such as
particle size, adenosine content, cordycepin content, and evaluation of certain
biological activities.

Results: The technology to produce Tam Dao Nano Cordyceps products with a
capacity of 3-5 kg per batch was perfected: Cordyceps powder with a particle
size of 1-2 mm was extracted in an alcohol/water mixture at a 1/1 ratio (v/v) at
50°C for 2 hours. The chitosan/PEG carrier system was in a 7/3 (v/v) ratio. The
Tam Dao Nano Cordyceps product meets the standard TCCS No. 01:2024/HTX,
ensuring compliance with food safety regulations (QCVN 8-3:2012/BYT and
QCVN 8-2:2012/BYT).

Conclusion: The production technology for Tam Dao Nano Cordyceps products
with a capacity of 3-5 kg per batch was perfected; identify biological activity

and basic product standards TCCS No. 01:2024/HTX.

Keywords: Cordyceps, nano, production technology, antioxidant,
anti-inflammatory, cardiovascular support, blood pressure.

|. PAT VAN DPE

Hién nay, nhu clu sir dung céc loai
thao duogc c6 ngudn gde thién nhién dé
phong va tri bénh ngay cang tré nén phd
bién, trong d6 phai ké dén Pong tring ha
thao (DTHT), moét loai thao dugc mang
nhiing gi4 tri duoc liéu than ky. Trong y
hoc ¢6 truyén Trung Qubc, nAm DTHT c6
tac dung bo than, bd khi diéu tri cac
truong hop mét moi, d6 md hoi vé dém,
ting duong huyét, ting m& méu, bénh
phéi, bénh thén, suy thén, loan nhip tim
va bénh gan. Hoat chit chinh c6 trong
DTHT dugc ké dén 1a cordycepin va
adenosine, c6 nhiéu tac dung trong dugc
phém, ddc biét hoat chat adenosine Chéng
viém, ung thu, duy tri qua trinh tuan hoan,
cdi thién strc khoe, cai thi¢n kha nang sinh
ly, on dinh than kinh, tic dung tot trén
phéi, hé tim mach, va than kinh trung
uong [1, 2].

Hop tac xd nAm Tam Pao (HTX) la
don vi ¢ trén 15 nam kinh nghiém trong
nghién ctru, chuyén giao cong nghé, san
xuat kinh doanh cac san pham tir nim
DTHT, linh chi... mang tén Nam Tam
D4o nham phat huy thé manh vé diéu kién
tu nhién vé khi hau cling nhu loi thé vé
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dia danh Ia khu du lich tdm linh, nghi
dudng trong diém cta tinh Vinh Phuc néi
riéng va cua ca nudc noé6i chung. Nam
2017 do1 ngti chuyén mon cua HTX da
phat hién va suu tam nAm DTHT moc &
tu nhién tai nai Tam Dao. Day 1a loai nAm
DTHT c6 ham luong dinh dudng cao,
chtra du cac thanh phan dugc chat nhu
nam DTHT xuét hién & tu nhién. Sau gén
2 nam nghién ctru chon tao giéng va dua
vao nudi cdy thir nghiém thanh cong HTX
Nam Tam Pao di quyét dinh nhan rong
quy md san xuat dat 10 tAn/nam.

Trén co so ké thira cac két qua cua
Cong trinh Nghién ctru bao ché hé chét
mang nano chitosan-PEG chtra cac hoat
chat tir nAm DPTHT (Cordyceps militaris
Link) ctia nhom tac gia D6 Thi Gam va
cong su.

Dé dap mg nhu cau ciia ngudi tidu
dung trong cudc séng hién dai, uu tién st
dung cac san phém thao duoc tién loi dé
dung, ham luong hoat chét sinh hoc cao,
HTX nam Tam Pao di két hop véi cac
nha khoa hoc dau nganh dé hoan thién
cong nghé san xudt san phdm Nano
DTHT Tam Dao tai HTX. Trong nghién
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ciru nay, chung t6i da hoan thién cong xuat cia HTX dé tao ra san pham cé chat

nghé san xuit san phélm Nano DTHT Tam
bao phu hop voéi diéu kién, quy md san

lugng dap Gng nhu cau cta nguoi tiéu

dung.

Il. PHUONG PHAP NGHIEN CUU

2.1.Nguyén vit li¢u

~ Mau nguyén liéu Dong trung ha thao
sdy thang hoa dugc lay tai HTX Nam
Tam Dao. Cac loai hoa chat khac gom:
con tuyét doi (Viét Nam), Chitosan c6 do
deacetyl hoéa > 75% (Viét Nam),
2.2. Phwong phap cong nghé
2.3.1.Quy trinh sin xudt sin phim

Polyethylene glycol (PEG) (Merck) va
dung dich Lecithin (Pai Loan). Céc thiét
bi cho nghién ctru gom kinh hién vi dién
tir quét phat xa truong (FESEM), tén thiét
bi Hitachi S-4800.

Pong trung ha thao kho

y

Nghién nho
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Phéi tron

v

S4y kho

v

Nghién

v

Nano
Dong trung ha thao

Hinh 1. So dé cong nghé san xudt Nano déng tring ha thao Tam Pdo

Nguyén liéu nam DTHT Tam Dao c6
chat luong dong déu, dam bao cac tiéu
chuan vé sinh an toan thuc phim theo quy
dinh, duoc séy thang hoa va nghién min
dat kich thudc tir 1-2 mm. Bot nam DTHT
Tam Pao duoc chiét trong hdn hop dich
(cdn/nude & cac ty 16 khac nhau) ¢ nhiét
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d6 50°C trong thoi gian 2h. Thu dich chiét
va loc. Sau d6 tién hanh gin 1én hé chat
mang  Chitosan-PEG  v&i  ti 1€
Chitosan/PEG (v/v): 5/5; 6/4; 7/3; 8/2;
9/1. Tién hanh siy va nghién min thu
duoc san pham Nano DTHT Tam Pao.
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2.3.2.Khdo sdt dnh hwéng ciia dung méi dén chit lwong dich chiét

Néam DTHTTam Dao dugc sdy thing
hoa, nghién thanh bot ¢ kich thude tir
1-2 mm. Ngam trong dich chiét (hdn hop
con/nude & cac ty 16: 1/1; 1/2; 2/1 vé thé
tich) ¢ nhiét do 50°C trong thoi gian 2h.

Thu dich chiét va loc. Lap lai thém 2 lan
& cung diéu kién, gom dich chiét 3 1an va
dudi dung méi dudi didu kién ap suat
giam ¢ 50°C, thu cin chiétxac dinh ham
lugng hoat chit chinh adenosin va
cordycepin trong cac mau dich chiét.

2.3.3.Khdo sdt hé hat nano chwa mang hoat chit

Céc polymer dugc su dung ¢ cac thi
nghiém nay la chitosan, polyethylene
glycol (PEG). Chuan bi dung dich
chitosan c6 d¢ deacetyl hoa 85% v&i ndng
d6 0,35% w/v trong dung dich acit acetic
1%. Dung dich PEG 0,5 % trong nud¢c cat
nong. Dung dich lecithin 1% trong nudc
ct nong. Ti 1€ Chitosan/PEG lan luot la
50/50, 60/40, 70/30, 80/20 va 90/10 vé
thé tich; khudy 900 vong phut & nhiét do

70°C 30 phut, nho tir tir 10 ml dung dich
lecithin khudy déu 15 phat. Ha nhiét do
xuong 15°C (trong nuédc d4) tao hat nano
khudy trong 30 phut. Bé vé nhiét do
phong, ly tdm 16.000 vong/phut trong 15
phut thu hat nano, séy kho va xac dinh
kich thudc hat bang phuong phap do hién
vi dién tr quét phat xa truong (FESEM),
tén thiét bi Hitachi S-4800.

2.3.4. Khdo sdt anh hwéng ciia toc dg khudy va nhiét dé khudt téi kich thuéc cia

hé hat nano chwa mang hoat chit

Hon hop Chitosan/PEG ti 1¢ 70/30 vé
thé tich; khudy lan luot & cac toe do 300,
500, 700 vong phut ¢ nhiét do 70°C 30
phut; nho tir tir 10 ml dung dich lecithin
khuay déu 15 phuat. Ha nhiét do téi 15°C
(trong nudc d4) tao hat nano khudy trong
30 phat. DBé vé nhiét d6 phong, ly tim
16.000 vong/phat trong 15 phuat thu hat
nano, séy kho va xac dinh kich thudc hat.

Hdn hop Chitosan/PEG ti 1¢ 70/30 vé
thé tich, khudy & 700 vong phut & cac dai
nhiét d¢ 40, 50, 60, 70°C 30 phut, nho tur
tur 10 ml dung dich lecithin khudy déu 15
phut. Ha nhiét 4o Xuong 15°C (trong nudc
da) tao hat nano khudy trong 30 phut. Dé
ve nhiét do phong, ly tdm 16.000
vong/phit trong 15 phit thu hat nano, sdy
kho va xac dinh kich thudc hat.

2.4. Phwong phap phan tich hoa, ly, hoat chit sinh hoc va vi sinh vat

Kich thudc hat nano dugc xac dinh
bang Kinh hién vi dién tir quét phat xa
truong (FESEM), tén thiét bj Hitachi S-
4800. Ham lugng cac kim loai nang As,
Cd, Pb va Hg phuong phéap xéac dinh duoc
thuc hién lan luot theo VNT.H.03.F0.98
(2022), TCVN 8126:2009 va TCVN
7604:2007. Ham luong céc hoat chét sinh
hoc adenosine va cordycepin phuong

2.5. Phuwong phap xir ly s0 liéu

Céc két qua thi nghiém la gia tri trung
binh ctia 3 lan l3p lai, 1iy thong sb toi vu
cua thi nghiém trudc lam co so cho thi
nghiém sau. Két qua thi nghiém duoc tinh
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phdp xac dinh dugc thuc hién theo
VNT.H.03.F0.261. Mat d0 cac vi sinh vat
E. coli va Salmonella phuong phap xac
dinh dugc thuc hién theo TCVN 7924-
2:2008 va TCVN 10780-1:2017. Cac
phuong phap dugc thuc hién tai Vién
kiém nghiém va kiém dinh chét lugng
VNTEST (VILAS 1296).

toan gia tri trung binh, do 1éch chuan,
phén tich thong ké & muc y nghia 95%
bang phan mém Microsoft Excel.
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I11. KET QUA VA BAN LUAN

3.1. Anh hwéng ciia dung méi dén chét lwong dich chiét nim ddng trung ha thio

Tam Dao

Can chinh xac khoang 50 g bt PTHT
d4 nghién min vao binh nén chiét xuit véi
dung dich chiét (con/nudc theo ti 16 1/1,
1/2, 2/1 vé thé tich) chiét siéu 4m trong
khoang thoi gian 30 phut, mdi mau
nghién ctru duoc chiét 3 1an. Sau mdi lan
chiét, tién hanh loc va thu cac dich chiét.

Tur céac dich chlét thu duoc, tién hanh cd
quay giam apsudt dé thu hoi cao chiét,
tién hanh x4ac dinh ham luong hoat chét
chinh adenosin va cordycepin trong cac
mau dich chiét nAm DTHT Tam Dao, thu
duogc cac két qua nhu Bang 1va Hinh 1.

Bang 1. Két qua anh huwong ciia dung méi dén chat heong dich chiét nam déng tring

ha thao Tam Pdo

Tén méu dich chiét Ham huong cordycepin Ham huong adenosine
(mg/kg) (mg/kg)

bTI 1.944,58+68,12 1.377,23+91,53

bT2 2.459,48+48,23 1.597,56+56,58

bT3 1.417,08+87,38 1.056,78+109,56

Tir két qua thu duoc ¢ Bang 1 va Hinh
1 cho ta thay rd 1a khi chiét bang dich
chiét BT3 (6 ti 16 con/nude: 2/1 viv) ham
lugng 2 hoat chat cordycepin va
adenosine nho nhit 1.417,08 mg/kg va
1.056,78 mg/kg. Khi thay doi ti 1&
con/nudce trong dich chiét, ham luong 2
hoat chét cordycepin va adenosine ciing
c6 sy thay ddi dang ké. Hoat chat
cordycepin va adenosine dat cao nhat khi
sir dung dich chiét DT2 (c6 ti 1& con/nude:
1/2 v/v), ham luong 2 hoat chét lan luot

la 2.459,48 mg/kg va 1.597,56 mg/kg.
Dich chiét DT1 (c6 ti 18 con/nudc: 1/1
v/v), ham lugng 2 hoat chat cordycepin va
adenosine thép hon 1an luot 13 1.944,58
mg/kg va 1.377,23 mg/kg.Véi ty 1& hon
hop con/nude ¢o ty 1é 1:1 ham luong cua
2 hoat chat cordycepin va adenosine 1a
cao nhit 2.459,48 mg/kg va 1.597,56
mg/kg Vi vay, ching toi lya chon dung
dich chiét c¢6 ty 1& con/nudc 1:1cho céc
nghién ciru tiép theo.

3.2. Két qua tao hé hat nano chwa mang hoat chit

Béang 2. Aﬁh hwong cua ty Ié cdac Trong thi nghi¢m nay, chiing t61 thuc
polymer dén kich thudc hé hat nano hién theo phuong phap mé ta myc 2.3.3.
chwa mang hogt chat Két qua nghién ctru thu duoc trinh bay
Tén mau Kich thuéc hat (nm) trong Bang 2, Hinh 2 va Hinh 3.

NP1 323,67+25,11

NP2 222,33+£25,42

NP3 59,67+£22,81

NP4 169,00+27,07

NP5 239,00£16,52
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Hinh 3. Hinh anh kich thudéc hat nano ciia mau NP3

Tir két qua thu duoc ¢ Bang 2 va Hinh
2 cho ta thiy rd 1a khi thay doi ti 18
chitosan/PEG, kich thuéc hé hat nano
cling c6 su thay doi dang ké, trong d6 &
mau NP1 thi kich thudc hat 1a to nhét
323,67 nm, rdi lan luot tiép theo 1a cac
mau NP5, NP2 va NP4 tuong Umg voi
kich thuéc hat giam dan lan luot I3
239,00; 222,33 va 169,00 nm. Mau NP3
co ti 1&€ chitosan/PEG 1a 70/30 cho kich
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thude hé hat nano chua mang hoat chét
nho nhét, kich thudc hat 59,67 nm. Véi ty
1¢ hdn hop chitosan/PEG la 70/30 cho
kich thudc h¢ hat nano chua mang hoat
chit nho nhét, kich thudc hat 59,67nm. Vi
vay, chung t61 da lya chon stir dungty 1¢
nay cho cac nghién ciru danh gia anh
huong cua toc do va nhiét do khudy dén
kich thudc hé hat nano tiép theo.
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3.3. Nghién cttu anh hwéng ciia téc do khudy va nhiét do khudy téi kich thwée

cuiia hé hat nano chuwa mang hoat chit

3.3.1. Anh hwéng ciia téc @ khudy t6i kich thwdc ciia hé hat nano chwa mang

hoat chit
Sau khi da lua chon duoc ti 1€ phéi

tron polymer tao hé hat nano chua mang
hoat chat, ti 18 chitosan/PEG sir dung
70/30 v/v, hdn hop dugc khudy 1an luot &
cac toc do 300; 500; 700 va 900
vong/phtat véi nhiét @6 70°C trong 30
phut, nho tir tr 10 ml dung dich lecithin
khuéy déu 15 phut. Ha nhiét do Xuéng

Bang 3. Anh hiong cia toc dg khudy

dén kich thuéc hé hat nano chua mang

hoat chat

15°C (trong nudc da) tao hat nano khudy
trong 30 phat. Pé vé nhiét 46 phong, ly
tdm 16.000 vong/phut trong 15 phdt thu
hat nano, séy kho va xac dinh kich thudc
hat d4nh gia anh huong cua téc do va
nhiét d khudy t&i kich thude hé hat nano.
Cac két qua thi nghiém duoc trinh bay
trong Bang 3 va Hinh 4.

Bang 4. Anh huong ciia nhiét do

khud'y dén kich thude hé hat nano

chwa mang hoat chat

Tén mau Kich thudc (nm) Tén mau Kich thudc (nm)
NP6 251,33+44,56 NP9 243,67+21,94
NP7 225,67+25,03 NP10 174,67+15,01
NP8 172,33+32,81 NP11 129,33+10,07
NP3 56,33+24,91 NP3 58,00+20,66
350 350 -
300 A 300 -
250 A 250 -
200 - 200
150 - 150 -
100 - 100 -
50 - i 50 - i
0 - i i i 0 - T T T
Kich  Kich  Kich  Kich Kich Kich Kich Kich
thwde thude thudce  thudc thwée hatthwde hatthwdce hatthwéce hat
NP 9 NP 10 NP11 NP 3

hat NP 6 hat NP 7hat NP 8hat NP 3

Hinh 4. Xdc dinh danh huong cua toc
do khuay dén kich thuwoc hé hat nano

Tir két qua thu duoc & Bang 3 va Hinh
4 cho ta thay rd 1a tdc d6 khudy hdn hop
polymer c6 anh huong rit 16n toi kich
thudc hé hat nano, toc do khuéy cang l6n
thi kich thuéc hat cang nho, téc d6 khudy
900 vong/phut cho kich thudc hé hat nano
chua mang hoat chat 13 nho nhat 56,33

Hinh 5; Xac dinh anh huong cua nhiét
do khuay dén kich thwoc hé hat nano

nm.Véi toe do khudy 900 vong/phut cho
kich thudc h¢ hat nano chua mang hoat
chit nho nhat, kich thuéc hat 56,33 nm.Vi
vy, ching t6i stt dung tbc do nay cho
nghién ctru danh gia anh hudng cua nhiét
do khuéy dén kich thudc hé hat nano tiép
theo.
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3.3.2.Anh hwéng ciia nhiét dp khudy tdi kich thwde ciia hé hat nano chwa mang

hoat chit

Hon hop Chitosan/PEG ti 1& 70/30 vé
thé tich, duoc khudy véi téc do 900
vong/phut ¢ cac dai nhiét do 40, 50, 60,
70°C trong 30 phat, nho tir tir 10 ml dung
dich lecithin khudy déu 15 phut. Ha nhiét
d6 xudng 15°C (trong nudc dd) tao hat
nano khuéy trong 30 phit. Dé vé nhiét do
phong, ly tdm 16.000 vong/phat trong 15
phut thu hat nano, siy kho va xac dinh
kich thuéc hat. Cac két qud thi nghiém
duogc trinh bay trong Bang 4 va Hinh 5.

Tur két qua thu duoc ¢ Bang 4 va Hinh
5 cho ta thy rd 13 nhiét 46 khudy co tac
dong rat 16n t6i kich thudce hé hat nano
chua mang hoat chét, nhiét do khuéy cang
cao thi kich thudc hat cang nho, tai mirc
nhiét d6 khudy 70°C cho kich thudc hé
hat nano chwra mang hoat chét 1a nho nhét
58,00 nm.Vi vay, ching t61 st dung muirc
nhiét o 70°C d¢ cho kich thudc hé hat
nano chua mang hoat chit nhé nhét dat
58,00 nm cho nghién ctru tao san pham
Nano Dong trung ha thao Tam Ddo.

3.4. Tao san pham Nano dong trung ha thao Tam Pio

Bot nano chwa mang hoat chat DTHT
Tam Pdo phan tan trong nudc cit nong
80°C ty 1€ 10% m/v. Thém dich
chiétDTHTTam Pao mau DT2 da chuin
bi sao cho ty 18 dich chiét / hé hat
nanochuwa mang hoat chét 1a 30% (w/w).
Khuay gia nhiét 60-80°C va siéu am cao
tan cho dén khi hoat chat duoc mang hoan
toan trong hat nano. Chuyén sang thiét bi

Bang 5. Kich thuoc hat cac mau sdan

o quay chan khong loai con va nudc sau
d6 sdy hut chan khong & nhiét do 60°C
cho dén kho. Thu dugc san pham Nano
DTHT Tam D4o. San pham dugc xay nho
dat d0 min nhu mong mudn. Kiém tra
kich thudc hat bang may kinh hién vi dién
tur quét truong phat xa (FE-SEM) Hitachi
S-4800. Két qua san pham Nano DTHT
Tam Dao dugc trinh bay trong Bang 5.

Tur két qua thu duoc ¢ Bang 5 cho

phdm Nano déng tring ha thao Tam Pdo thay cd 3 mau san pham dugc san xudt

Tén mau Kich thudc (nm)
NDT1 59,00+25,60
NDT2 55,67+29,94
NDT3 64,00+£22,65

déu cho kich thudc dat yéu cau < 100
nm, kich thudc hat dao dong trong
khoang 55,67—64,00 nm. Day la co s¢
dé chung toi hoan thién quy trinh san
xuat san pham Nano DTHT Tam Dao,
cong suat 3-5 kg/mé.

3.5. Hoan thién quy trinh sin xuit san phim Nano PTHT, cong suit 3 - 5kg/mé

3.5.1. Hoan thién quy trinh sin xudt

Quy trinh hoan thién dua ra ¢ Hinh 6
gdm cac budc sau:

- Buéc 1: Chudn bi nguyén li¢u, thiét
bi: Nguyén liéu nAm DPTHTTam Déo sdy
thing hoa. Nguyén liéu c6 chit luong
ddng déu, dam bao cac tiéu chuan vé sinh
an toan thuc pham theo quy dinh. Con
thuc phém, nudc sach: dam bao cac tiéu
chudn an toan thyc pham. Thiét bi gdm
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may nghién, thiét bi c¢6 chiét chan khong,
may say.

- Buwdc 2: So ché nguyén liéu:
Nguyén li¢u dugc cho vao may xay min
dat kich thudc 1 - 2mm.

- Buéc 3: Chiét xudt: Nguyén liéu sau
khi xay min dugc ngadm trong Dung moi
chiét: con/nudc (ty 1€ 1:1, v/v), ¢ nhiét do
50°C trong 2 gio.
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- Buéc 4: Thu dich chiét va lpc

- Buwéc 5: Gin lén hé chit mang
nano: Chuin bi hé chat mang nano
Chitosan/PEG chua mang hoat chat
DTHT: ti I¢ 70/30. Bot nano chua mang
hoat chit PTHT phén tan trong nudc cat
nong 80°C ty 1€ 10% m/v. Thém dich
chiét xuat nAm DTHT Tam Dao thao theo
ty 1€ dich chiét/hé hat nano chua mang
hoat chat 30% (w/w). Khudy gia nhiét voi
tbc do 900 vong/phit & 70°C va siéu am

cao tan cho dén khi hoat chét dugc mang
hoan toan trong hat nano.

- Buwéc 6: Sdy khé: Chuyén sang thiét
bi ¢6 quay chan khong loai con va nudce
sau d6 sdy hut chan khong ¢ nhiét do
60°C cho dén kho.

- Buéc 7: Nghién min: Thanh pham
sau séy kho duoc nghién dat d0 min nhu
mong mudn. Thu dugc san phiam Nano
DTHT Tam DPao.

Pong trung ha thao kho

v

Nghién nho
(kich thuéce 1-2 mm)

»|
v

Dung moi chiét: con/nude
(ti 1&: 1/1)

Tién hanh chiét xuit
(50°C, trong 2h)

v

Thu héi dung moi

v

Dich chiét

Dong trung ha thao

—

Chat mang hé nano
(Chitosan/PEG: 70/30)

Phdi tron
(900 vong/phut & 70°C)

v

Say kho & 60°C

v

Nghién

v

Nano
Dong trung ha thao

Hinh 6. So d6 cong nghé san xudt Nano déng tring ha thao Tam Pdo

quy mo 3-5 kg/mé.
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3.5.2. Pdnh gid chit lwong sin phdm Nano déong triing ha thdo Tam Dio.
Bang 6. Ddnh gid chat heong san phdam Nano dong tring ha thao Tam Pdo

Chi tiéu Két qua Chi tiéu Két qua
Ham luong adenosine,mg/kg 2.045,84+509,03 Kim loai nang, mg/kg

Ham lugng cordycepin, mg/kg  1.558,34+88,70 Asen (As) KPH
Vi sinh vét Cadimi (Cd) KPH

E. coli, CFU/g KPH Chi (Pb) KPH
Salmonella, CFU /25g KPH Thuy ngan (Hg)  KPH

KPH-khong phat hién
3.5.3. Thir nghiém cdc tac dung sinh hoc ciia sdn phéim nano dong trung ha thdo

San pham Nano DTHT Tam Pao viém, hd tro diéu tri bénh huyét ap va tim
trong nghién ctru thir nghiém cho thdy c6 mach. Két qua thé hién nhu sau:
biéu hi¢n sau: chong 6xy hoa, khang

Bang 7. Pdanh gid hoat tinh sinh hoc ciia san pham nano déng tring ha thdo

Chi tiéu Két qua
Thir nghiém hoat tinh chéng 6 xy héa DPPH +

*

Thir nghiém hoat tinh gay doc té bao -
T¢é bao ung thu va MCF-7 TB

Té bao ung thu tién liét tuyén PC-3

Thir nghiém hoat tinh khang khuan va khang nim -
Khang vi khuan Gr(-): E.coli ATCC 8739

Khang vi khuan Gr(-): P.aeruginosa ATCC 9027

Khang vi khuan Gr(+): B.subtillis ATCC 6633

Khang vi khuan Gr(+): S.aureus ATCC 6538

Khang ndm soi (méc): A.niger ATCC 9763

Khang ndm soi (méc): F.oxysporum ATCC 48112

Khang nim men: C.albicans ATCC 10231

Khang nam men: S.cerevisiae ATCC 16404

Thir nghiém hoat tinh khang viém +
Uc ché san sinh NO trén dong dai thuc bio RAW 264.7
Thir nghiém hoat tinh trc ché a-glucosidase gy bénh dat
thao duong typ 2

Thir nghiém hoat tinh @c ché ACE gay bénh huyét ap va  +
tim mach

*hk

*k

*kkk

(Ghi chii: +: ¢6 hoat tinh; -: khéng biéu hién hoat tinh; ": nong dé mau thie 128ug/mL;
™ nong dé mau thir 256ug/mL; ™" Gid tri ICso = 2,0mg/mL; ™™ Gid tri ICso = 731,06mg/mL)
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3.6. Xy dung tiéu chuén co s cho ché phim nano ddng tring ha thio

Bing 8. Tiéu chudn chat lrong cam quan Can ct dac diém cua san pham
ciia san pham Nano DTHT Tam Pdo Nano DTHT Tam Dao sau khi san

- Xuat, cac quy dinh vé vé sinh an toan
Chi tiéu Yéu cau thyc pham (QCVN 8-3:2012/BYT va
ngoai Cua nguoi tiéu Odl‘mg, de te‘li, da xay
Mau sic Mau vang nhat dung tiéu chuan co sé so TCCS

. .. . 01:2024 cong bo theo Quyét dinh so
Mui vi Mui thom dgc trung 01/2021/QB-gHTX ngay 2010412024
cua dong tring ha cia HTX ndm Tam Pao cho chit
thao lugng nano dong trung ha thao, véi
céc yéu cau ¢ Bang 8.

Bang 9. Tiéu chudn ddc diém héa Iy ciia san pham Nano déng trimg ha thao Tam Pdo

Chi tiéu bVvT Tiéu chudn  Phuong phap thir

Kich thuéc hat nano nm <100 Hién vi dién tu quét phat xa
truong (FESEM)

Ham luong adenosine  mg/kg >2.300 VNT.H.03.Fo.261

Ham lugng cordycepin  mg/kg >1.400 VNT.H.03.Fo.261

Bang 10. Tiéu chudn giGi han kim logi trong san pham Nano déng trimg ha thdo Tam
Ddo

Chi tiéu PVT Tiéu chuan Phuong phap thir

Ham luong Asen (As) mg/kg <0,05 VNT.H.03.F0.98 (2021)
Ham lugng Cadimi (Cd)  mg/kg <0,01 TCVN 8126:2009

Ham luong chi (Pb) mg/kg <0,025 TCVN 8126:2009

Ham lugng thiy ngan (Hg) mg/kg <0,01 TCVN 7604:2007

Tiéu 9chud7n co so duwoc xdy dung theo két qua phan tich chat lwong mam lia mach va
quy chuan QCVN 8-2:2011/BYT vé quy dinh gioi han kim logi nang trong thyc pham

Bang 11. Gidi han vi sinh vdt trong san pham Nano PTHT Tam Pdo

Loai vi khuan Ponvitinh  Tiéuchuan  Phuong phap thir
E. coli (max) CFU/g KPH TCVN 7924-2:2008
Salmonella * (max) CFU/259g KPH TCVN 10780-1:2017

(KPH: khong phat hién; *: khéng c6 trong 25g mau)
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IV. KET LUAN

Trong nghién ctru nay, ching t61 da
hoan thién cong nghé san xuét san pham
Nano Dong trung ha thao Tam Pao, cong
suat 3-5 kg/mé: bot ndm dong trung ha
thdo Tam DPdo céd kich thudéc 1-2 mm
duogc chiét trong hdn hop cdn/ nudc ty 18
1:1 (v/v), & nhiét d6 50°C trong 2 gi¢. Tao
ra hat nano chua mang hoat chat, kich
thude hat trung binh 1a 35 - 80 nm, ty 1€
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