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Tom tit. Cordyceps militaris (Pong tring ha thao) 1a mot loai nAm duoc liéu quy, duoc biét dén véi
ham luong cao cac hop chat chéng oxy hoa nhu flavonoid, polyphenol va cordycepin. Thoi diém thu
hoach ¢6 vai trd quan trong trong viéc ti wu hoa ham lugng cac hop chéat nay nhim nang cao gia tri duoc
liéu cua nam, tuy nhién qua thé nim thuong cd gia thanh kha cao. Nghién ciru nay dugc thuc hién nham
xéc dinh thoi gian thich hop dé thu nhan dé nudi trong C. militaris c6 hoat tinh khang oxy hoa cao nhat.
Thi nghiém thu nhan dé nudi trong nam ¢ nhitng giai doan sinh trueong khac nhau tir ngay 0 dén 10, 20,
30, 40, 50, 60 &g Vi cac giai doan sinh soi ndm dén qua thé truong thanh. Sau do6, thanh phan héa hoc
cuia cac gia thé dugc xac dinh bang phuong phap GC/MS, kha niang khang oxy héa bang danh gia bang
cach xac dinh ham luong polyphenol tong, nang Iuc khir va kha ning trung hoa gdc tu do DPPH. Két qua
cho thiy hoat tinh khang oxy héa ting dan theo thoi gian sinh truong va dat mic cao nhét vao giai doan
truong thanh cua qua thé vao ngay thir 50. Nhing phat hi¢n nay cung cip co s khoa hoc quan trong cho
viéc t6i uu hoa quy trinh thu hoach phé phu pham nudi trong nam C. militaris trong nudc, gop phan chu
dong nang cao chat lwong nguyén liéu cho nganh cong nghiép dugc phdm va thuc pham chirc ning tir
ngudn phé phu liéu ndi dia theo hudng phéat trién kinh té sinh hoc tuan hoan.

T khoa. Thoi gian thu nhan, Cordyceps militaris, DPPH, polyphenol, ning luc khir.

1. GIO1 THIEU

Cordyceps militaris (C. militaris) thugc chi Cordyceps ky sinh trén 4u trng thugc chi Thitarodes (John &
Matt, 2008 [1]) tur 1au da dugc st dung trong y hoc phuong Pong nhu nguon dugc liéu quan trong vei cac
chat ¢6 hoat tinh sinh hoc, tong ham lugng phenolic va hoat tinh chong oxy hoa cua qua thé. ba s6 cac
cdng trinh nghién ctu da dugc cong b thudng tap trung vao thanh phan nudi ciy trén dé nuoi cay ygia
thé - méi trudng rin dé nudi cay nam C. militaris va phuong phap nuéi cay dé thu nhan cac hoat chat trén
qud thé nhu cordycepin, Adenosine.. [2]. Cac yéu té dugc xac dinh la quan trong dé thu nhan qua thé c6
chat luong cao trong san xuét nhan tao bao gém thoi gian nuoi cay nhanh, thanh phan nudi ciy va phuong
thire don gian dé dé dang mé rong quy md san xuit va nhanh chong thu dugc cac hop chat sinh hoc cu thé
[3].
Tai Viét Nam trong nhung nam gan day, cac nha khoa hoc trong nudc cling da cd nhiéu nghién ciu vé
thanh phan ctia dé nudi cay nam nham t6i uu hoa viéc thu nhan cac hoat chat sinh hoc sau nuoi cay nhu
cong bd caa Trinh Xuan Thi, 2016 vé thanh phan trong méi truong nudi cy tdi wu gdm gao ST20 va c6
bd sung thém 3% glucose, 1% peptone, 1% yeast extract, 0,01% Kkitin [4] hay cong b cua cong ty TNHH
N4Am Sinh hoc Viét Nam bao gém: Gao lic, nuéc dira, 1ong trang triing ga khoai tay, peptone, cao nim
men, saccharose, KHzPO4, MgS04.7H20, Agar. Cac thanh phan nay cung cép dinh dudng de nudi qua thé
nam, phan 16n dinh dudng s& dugc nam hap thu, tuy nhién sau khi thu hoach qua thé nim van con luong
dinh dudng chua st dung hét nam lai trong phan gia thé. Phan gia thé bj bo di sau khi thu hoach qua thé
van con thanh phan dinh dudng ma nim chua hap thu hét va dic biét ¢ thé xuét hién cac hoat chat duoc
sinh tong hop trong qué trinh nim phat trién va truong thanh. Céc hoat chét nay tap trung ¢ phan goc ré
ctia ndm va khong dwoc thu nhan vi nam sau trong long gia thé rat kho tach chiét. Pay 1a van dé it duoc
cac nha khoa hoc trong va ngoai nudc chl y nghién ciru ciing nhu cong b, ¢6 thé do hoat tinh sinh hoc
ctia chlng mang lai kha thap so vai sinh khdi hé soi hay qua thé. Do vay, trong nghién ciru nay, ching toi
phan tich mot sb hoat chat trong dé nudi cdy va hoat tinh chdng oxy hoa cua chiing theo céc thoi gian
nudi cdy khac nhau nham tim ra méc thoi gian thich hop dé thu nhan dé nudi ciy nam lam nguyén liéu
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dugc va thyc pham phuc vy cong dong theo huéng tan dung ngudn phé phu ligu ndi dia dap ang kinh té
sinh hoc tuan hoan.

2. NGUYEN LIEU VA PHUONG PHAP
2.1. Nguyén li¢u

Gia thé nudi trong nam trén moi trudng ban ran theo cac moc thoi gian 0, 10, 20, 30, 40, 50 va 60 ngay
dugc cung cap boi Cong ty nam sinh hoc Viét Nam theo qui trinh thu nhan sau:

Gao Iit, trimg ga,
nudce dira,...

Gié thé thé

Cay giéng C.militaris

Thu gia thé ndm
C.militaris

Thu qua thé nam
C.militaris

Hinh 1. Quy trinh thu nhan gia thé nim C.minitaris Céng ty ndm sinh hoc Viét Nam

2.2. Hod chit

Ngudn héa chét cho cac thir nghiém gom: Vitamin C, Acid gallic CsH,(OH);COOH, DPPH (2,2diphenyl-
1-picrylhydrazyl ), Sodium dihydrophosphate NaH2PO..2H,0, Sodium hydrophosphate Na;HPO4 Thudc
thir Folin-Ciocalteau (Trung Qudc), Tricloroacetic acid (Trung Qudc), Potassium chloride (Trung Quéc),
Potassium ferricyanide (Trung Quéc) Ks[Fe(CN) ], Clorua ferric (Trung Qudc) FeCls, Natri cachonat
(Trung Québc). ..

Céc dung moi dung dé chiét xuat gdm cac dung moi co kha nang hoa tan cac chat & cac do phan cuc khac
nhau nhu: Methanol 80% CHsOH, Ethanol 96%, Acetone, Etyl acetate

2.3. Thiét bi

Chiét xuit cao toan phﬁn di}ng B:mh chiét ngém kjét va binh léng 500 ml (ISOLAB) cho c}lié't cao phan
dgan. Lz‘;m kho dpng dich dén khoi Iugng khong do6i voi May cc} quay (IKA HB10). Céac thiét bi phan tich
ho tro gom: Tu say Memmert, Can phan tich, May do quang phd, Bé 6n nhiét, May vortex va May do pH
2.4. Phwong phap nghién ciru

2.4.1. Xac dinh thanh phan hoa hoc ciia cac gia thé thu nhan dwec tir ngay 0 dén ngay 60.

Hop chat cd trong cao chict nam C. militaris dugc phan tich bang phuong phap sac ki long khoi pho (GC-
MS). Tin hiéu chat s€ dugc phat hién dua trén su trung thoi gian luu Rt gitra hé théng GC va hé thong
MS, theo d6 hop chat duoc phat hién dua trén su trung khop vé thoi gian luu Rt va s6 khoi MS so véi
chat chuan. ) 7 i

Sir dung cac mau cao chiet cua cac mau gié thé 0, 10, 20, 30, 40, 50 va 60 ngay dé thuc hién xac dinh
thanh phan hoa hoc. Mau dugc guri tai Trung tdm dich vu phan tich thi nghiém TPHCM — Case
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2.4.2. Phwong phap phan tich tong ham lwgng polyphenol (TPC)
TPC trong cac mau dugc xac dinh bang phuong phap so mau dua trén quy trinh dugc mé ta boi Zhou va
¢s (2020) [6]. Thubc thir Folin-Ciocalteu (FC) (2ml) duoc thém vao 2ml dich chiét da pha lodng. Sau 3
pht, 750ul dung dich natri cachonat khan (7,5% trong lugng) dugc thém vao, va hén hop nay duge dinh
muc |én 10ml bang nudc cat. Sau 2h, d6 hap thu duoc ghi lai & bude song 765nm. Puong chuan duoc xay
dung véi acid gallic 1am chat chuan & nong d6 tir 0 — 100 pg/ml.
Téng ham luong polyphenol dugc xac dinh theo c¢ong thirc:
C=c*V/m

Trong do:

C : Tong ham luong polyphenol ciia cao chiét (mgGAE/Q)

¢ : nong do acid gallic tir dwong chuan (mg/ml)

V : thé tich cao chiét (ml)

m : Khéi lugng cao chiét (g).
2.4.3 Phwong phap phan tich kha ning bit géc tw do DPPH
Phuong phap thuc hién dya trén nghién ctru ciia Brand-Williams va cong su (1995) [5].
Nguyén tac: 1,1-diphenyl-2-picrylhydrazyl, CisH12NsOg (DPPH) c6 kha ning tao ra cac goc tu do bén
trong dung dich methanol bdo hoa vi phan tir khong bi dinner héa nhu mét s gde tu do khac. Nhiing chét
¢6 kha nang 1am trung hoa hodc bao viy cic gbc tu do s& lam giam cudng d6 hip thu anh sang cia céc
gbc tu do DPPH bang cach nhan mot nguyén tir hydro tir chat khang oxy hoa véi cac hydrazine twong
mg. Hoat tinh khéng oxy hoa dugc danh gia & budc song 517nm thong qua gia tri hap thy anh sang cua
dung dich thir nghiém so v6i ddi chimg khi doc trén may do OD.
Kha ning bit gbc tu do duoc biéu dién thong qua phan trim bt gdc va duoc tinh theo cong thirc: (2-1)

x 100

[% = [chontro[ _ Asamp.!'s - "qb!ank]
Trong do:

1% : Ty 1é bat gbc DPPH (%)

Acontrol : DO hip thu ctia mau déi ching

Asample : DO hip thu ctia mau thi nghiém sau khi u 30 phut

Aviank : DO hip thu cia miu tring
2.4.4. Phwong phap xac dinh nang luc khir
Phuong phép duogc thuc hién dya trén nghién ctru ciia Nguyén Thi Hang va cong su (2017) [7].
Nguyén tic: Chat khang oxy hoa c6 trong miu thir s& thir ion Fe® trong phan tir kali ferricyanid
(Ks[Fe(CN)g]) thanh ion Fe?* trong phan tir kali ferrocyanid (Ka[Fe(CN)s]. Khi bd sung FeCls, Fe®* phan
ng vdi ion ferrocyanid tao thanh phue hop ferris ferrocyanid (K4[Fe(CN)e]) mau xanh dwong.
Tinh gia tri ICs: V61 nhimg mau co6 hoat tinh bién thién tuyen tinh voi ndng do, ching ta V& dudng
thang y= ax + b di qua tat ca cac diém (voiyla phan trim tc che x 1a ndng d9).Véi nhing mau c6 hoat
tinh khong bién thién tuyén tinh véi nong do, ching ta chon 2 ndng do trc ché trén va dudi 50% va tién
hanh v& duong thing y= ax + b, v&i hé s6 a,b da biét.Thay y = 50% vao phuong trinh s& tim dwoc gia tri
x. D6 chinh 12 ndng do trc ché 50% hoat tinh.
2.4.5. Phuong phap danh gia cam quan

Danh gia cam quan san pham bot dé nim C. Militaris bang phép thi cho diém thi hiéu, st dung
thang diém Hedonic bai 70 thanh vién 1 sinh vién Truong Dai hoc Cong nghiép thanh phé H6 Chi Minh
va cho diém mirc d9 yéu thich theo thang diém Hedonic (7 diém). [8][9]

Phan tich dit liéu thu dugc bang Excel. Sb liéu duoc thu thap, xa ly bang phian mém Statgraphic.
Két qua duoc biéu thi dudi dang trung binh + d6 léch chuan (SD)

Acontro!
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3. KET QUA VA THAO LUAN

3.1. Két qua phan tich thanh phan héa hoc ciia gia thé nuéi trong nAm C. Militaris & ngay 0, 10, 20,
30, 40, 50 va ngay 60

Theo qui trinh thu nhan gia thé ¢ hinh 1, chiing t6i thu duoc 7 loai gia thé tir ngay 0 dén ngay 60.

Ngay 50 Ngay 60
Hinh 2. C4c gi& thé ndm C. Militaris thu dugc theo thoi gian tir ngay 0 dén ngay 60.

Céc mau gia thé thu dugc goi di phan tich thanh phém héa hoc bang phuong phap GC/MS tai trung tam
dich vu phén tich thi nghiém TPHCM — Case c0 két qua dugc trinh bay & bang 1.

Bang 1. Két qua thanh phan héa hoc cua gia thé C. militaris & ngay 0, 20, 30, 40, 50 va 60

STT Tén Mau0 Mau20 Mau30 Maud40 Maub50 Mau60 Hoat tinh

(%) (%) (%) (%) (%) (%) sinh hoc
1 3-Penten-2-one, 4- 356 ) 0.67 i i ) i
methyl-
2-Pentanone, 4-
2 hydroxy-d-methyl 15.41 - 7.38 - 15.82 - -
3 Toluene, o-ethyl- 0.3 - - - 0.14 - -
4 Toluene, p-ethyl- 0.08 - - - 0.32 - -
5 Cumene 0.2 - - - 0.13 - -
6 Mesitylene 0.16 - - - 1.55 - -
7 Hemimellitene 0.76 - - - 4.24 - -
Khang oxi hoa
. (Kontham
8 Euiyllap:hfeenrgl 0.17 - - - - - Kulangara
Varsha et al.,
2015) [10]
9 Myristic acid 0.17 - 0.08 - - - -
10 14-Octadecenal 2.68 - - - - - -
11 Palmitic acid, 0.68 1.52 3.61 1.97 5.15 2.88 Khang oxi hoa
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12

13

14

15

16

17

18

19

20

21

22

23
24

25

26

27

28

29

30

31

methyl ester

9-Hexadecenoic

acid 0.80

Hexadecenoic acid 16.21

Palmitic acid, ethyl

0.92
ester

Linoleic acid,
methyl ester 117
Methyl 11- 112

octadecenoate
Oleic Acid 50.12
Olein, 2-mono- 1.65
Squalene 0.56

Cholesta-3-5-diene 1.03
Ergosta-
5,7,9(11),22-
tetraen-e-
ol,(3B,22E)-
Cholestanone, (5a)- 0.58
Cholest-4-en-3-one 1.37
Methyl 6-
oxoheptanoate
6-Hydroxy-9-
[tetrahydro-2H-
pyran-2-yl]-9H-
purine
Butylated
Hydroxytoluene
Methyl
tetradecanoate
Myristic acid, ethyl
ester
Methyl 13-
methyltetradecanoa -
te
Pentadecanoic acid -
Ethyl 13-
methyltetradecanoa -
te

0.31

0.44

0.06

13.01

4.16

4.56

0.12

0.73

0.67

3.47

0.05

0.11

0.04

0.03

0.04

0.07

0.17

0.13

0.67

15.24

2.26

4.18

0.87

0.60
1.24

2.64

(Ibrahim et al.,
2022) [11]

Khéang viém,
khang oxi hoa
(Jigni Mishra
et al,. 2021)
[12]

Khéng oxi hoa
(Ibrahim et al.,
2022) [11]

Khang oxi
hoé, khang
viém (H.
Sales-Campos
etal,. 2013)
[13]

Khéng viém
(Sanchez-
Quesada et al,.
2018) [14]
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32

33

34

35

36
37
38
39
40
41
42

43

44

45

46
47
48
49
50

51
52
53
54
55
56
57

58

59

Methyl
palmitoleate
Oleic acid, methyl
ester

Methyl stearate

9,12-
Octadecadienoic
acid (Z,2)-

Linoleic acid ethyl
ester
Ethyl Oleate
Stearic acid, ethyl
ester
Methyl arachisate
Ethyl 14-methyl-
hexadecanoate
Methyl tricosanoate
Ethyl
nonadecanoate
Terephthalic acid,
bis(2-
ethylhexyl)ester
Cholesterone
Ergosta-
4,6,8(14),22-
tetraen-3-one
24-
Methyllenecycloart
an-3-one
n-Propylbenzene
Toluen, m-ethyl
Cetene

cis-13-Eicosenoic
acid

Methyl isostearate
Ccis-13-
Octadecenoic acid
Ethyl linoleate
9-Octadecenoic
acid, ethyl ester,
(B)-
Triacontane
Heneicosane
Pentacosane
1,3-Dioxolane, 2-
ethyl-2,4,5-
trimethyl-
3-Octanol, 3-
methyl-

0.96

171

0.06

5.55

0.87

30.98

4.89
6.29
1.22
242
0.39
0.20
0.18

3.30

0.97

2.30

1.24

0.48

0.93

7.85

0.44
0.38

0.18
0.63
0.10

0.26

1.03
29.33
1.58

2.75
0.35

0.25
0.26

2.17

4.36

Khéng oxy
hoa (Adnan et
al,. 2019) [15]

Khang viém
va khang oxy
hoé (Salisu et
al., 2019) [16]

Khang viém
(Gazwi et al,.
2022) [17]
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60 1-Tetradecene - 0.11 - 0.12 - 0.23 -
2,5-Cyclohexadien-
1-one,2,6-di-tert-

61 butyl-4- hydroxy-a- - 0.06 - 0.05 - 0.15 -
methyl-
2H-Pyran-2-
62 one,5,6-dihydro-6- - 0.09 - - - 0.31 -
pentyl-
63 n - CEtyl alcohol - 0.16 - 0.13 - 0.45 -
64 Palmitoleic acid - 0.18 - - - - -
65 Palmitic acid - 19.23 - 15.45 - 17.49 -
9,12-
66 Octadecadienoic - 1.72 - - - - -
acid, methyl ester
Trans-13-
67 octadecenoic acid, - 3.26 - 3.93 - 3.49 -
methyl esther
68 Linoelaidic acid - 64.41 - 68.16 - 425 -
69 Stearic acid - 1.71 - 1.77 - 3.63 -
Methyl 18-
70  methylnonadecanoa - 0.05 - 0.12 - 4.28 -
te
71 Arachic acid - 0.12 - 0.12 - 0.67 -
79 Phthalic acid, di(2- i 114 ) 203 i 8.42 i

propyl pentyl) ester
Bis(2-ethylhexyl)

73 isophthalate - 0.79 - 0.23 - 1.04 -
Ergosta-
74 5,7.9(11),22- - 0.23 - 0.23 - 1.28 -
tetraen-3-ol,
(3R,22E)-
75 Cholesestan-3-one - 0.22 - 0.29 - 0.39 -
76 Chlest-4-en-3-one - 1.91 - 1.31 - 1.76 -
Linoleic acid,
77 methyl esther i i i 2 i 154 i
78 1-Nonadecene - - - - - 0.31 -
TC 78 23 21 35 19 28 21 8

Nhin xét: C6 78 hop chat tim thiy trong gi4 thé C. militaris qua cac thoi gian nudi trong ngay 0, 20, 30,
40, 50 va ngay 60. Trong do6 co6:

+ C6 7 hop chét c6 kha ning khang oxy hod lan lugt la: 2,4-Di-tert-butylphenol (Kontham Kulangara
Varsha et al., 2015) [10], Palmitic acid, methyl ester (Ibrahim et al., 2022) [11], Hexadecenoic acid (Jigni
Mishra et al,. 2021) [12], Linoleic acid, methyl ester (Ibrahim et al., 2022) [11], Oleic Acid (H. Sales-
Campos et al,. 2013) [13], Methyl stearate (Adnan et al,. 2019) [15], 9,12-Octadecadienoic acid (Z,2)-
(Adnan et al,. 2019) [15].

+ C6 5 hop chét c6 kha ning khang viém 1an luot la: Hexadecenoic acid (Jigni Mishra et al,. 2021) [12],
Oleic Acid (H. Sales-Campos et al,. 2013) [13], Squalene (Sanchez-Quesada et al., 2018) [14], 9,12-
Octadecadienoic acid (Z,Z)- (Salisu et al., 2019) [16], cis-13-Eicosenoic acid (Gazwi et al,. 2022) [17].

+ C6 5 hop chat chi xuat hién & ngay 0 lan luot 1a: 2,4-Di-tert-butylphenol, 14-Octadecenal, Methyl 11-
octadecenoate, Oleic Acid, Cholesta-3-5-diene.

+ C6 17 hop chét chi xuat hién & ngay 30 lan luot 1a: Methyl 6-oxoheptanoate, 6-Hydroxy-9-[tetrahydro-
2H-pyran-2-yl]-9H-purine, Methyl tetradecanoate, Muyristic acid, ethyl ester, Methyl 13-
methyltetradecanoate, Pentadecanoic acid, Ethyl 13-methyltetradecanoate, Methyl palmitoleate, Methyl
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stearate, 9,12-Octadecadienoic acid (Z,Z)-, Ethyl Oleate, Ethyl 14-methyl-hexadecanoate, Methyl
tricosanoate, Ethyl nonadecanoate,  Cholesterone,  Ergosta-4,6,8(14),22-tetraen-3-one,  24-
Methyllenecycloartan-3-one.

+ C6 11 hop chat chi xuat hién ¢ ngay 50 lan luot 1a: n-Propylbenzene, Toluen, m-ethyl, Cetene, cis-13-
Eicosenoic acid, Methyl isostearate, cis-13-Octadecenoic acid, Ethyl linoleate, 9-Octadecenoic acid, ethyl
ester, (E)-, Triacontane, Heneicosane, Pentacosane

C6 1 hop chat chi xuat hién & ngay 20: Palmitoleic acid

Hop chat chi xuat hién & ngay 60 1a 1-Nonadecene

Céc hop chét c¢6 ndng do cao nhat & cac ngdy gdm: ngiy 0 hop chat Oleic Acid, ngay 20 hop chat
Linoelaidic acid, ngay 30 hop chat 9,12-Octadecadienoic acid (Z,Z)-, ngay 40 hop chat Linoelaidic acid,
ngay 50 hop chat cis-13-Octadecenoic acid, ngay 60 hop chét Palmitic acid.

3.2. Két qua phén tich ham hrgng Polyphenol tong

70

= N W A 0O O
o o o o o o

a
b
c b
c d  d
s as I 11 II
e 0 | al

Ngay 0 Ngay 10 Ngay 20 Ngay 30 Ngay 40 Ngay 50 Ngay 60

Ham lwong polyphenol
(mgGAE/g)

Maiu gia thé

B Cao Ethanol ™ Cao Acetone

Hinh 3. Biéu d6 ham lugng Polyphenol tong ciia cAc mau gia thé nudi trong C. Militaris

Gi4 tri tong ham lugng polyphenol (TPC) dat 58,5 mg GAE/g trong chiét xuat ethanol tir gia thé nudi Cay
Cordyceps militaris ¢ ngay 50 la mét két qua dang cha y, phan anh tiém nang chdng oxy hoa cao cia mau
chiét nay. Dé danh gia y nghia cta két qua nay, ching ta can so sanh véi cac nghién ctru twong tu da duoc
cdng bé. Trong nghién ctru cua Kim et al. (2021) [19], ba nudi cay cua C. militaris duoc chiét xuit bang
ethanol 50% cho gia tri TPC dao dong tir 40,68 dén 44,08 mg GAE/g, tiy thudc vao loai ba va didu kién
chiét xuat [20]. Két qua nay cho thdy hiéu qua chiét xuat va ham luong polyphenol trong chiét xuat
ethanol tir gia thé nudi cdy Cordyceps militaris & ngay 50 & nghién ctru nay 1a vuot troi. So séanh voi
nghién ciu khac sir dung chiét xuat methanol tir qua thé C. militaris ghi nhan TPC 1a 39,52 mg GAE/g
[20]. Piéu nay cho thay mau chiét ngay 50 ciing c6 ham lugng polyphenol cao hon so véi chiét xuat tir
qua thé, mac du diéu kién chiét xuat va loai dung méi khac nhau.

Déi véi cao chiét aceton, theo két qua ¢ hinh 3, TPC thu dwoc ¢ ngdy 50 ciing cao hon cac thoi diém
trudc d6 va chi thip hon ngay 60. Biéu nay cho thdy véi do phan cuc caa aceton, tong polyphenol thu
duogc tang dén theo thoi gian khdo sat nhung aceton lai c6 do phan cuc nhé hon so véi dung moi ethanol
la dung moi tong c6 d6 phan cuc da cap nén kha ndng hoa tang cac polyphenol 16n va rong hon. Nhu vay,
gia tri TPC 58,5 mg GAE/g trong chiét xuat ethanol tir gia thé nudi cay C. militaris ¢ ngay 50 la mot ket
quéa cao so Véi cac nghién ctru trude do, phan anh hiéu qua chiét xuat va tiém nang tng dung cua mau
chiét nay trong cac linh vyre nhu thyc phém chire ning, my phim va dwoc pham.
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3.3. Két qua danh gia kha ning bit goc tw do DPPH
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Hinh 4. Biéu d6 gia tri 1Cs cua DPPH trong cac mau gia thé nudi trong C. militaris theo thoi gian

Théng qua kha ning bét gitr gbc ty do DPPH cuia cac cao chiét tir cac mau gié thé nudi trong C. Militaris
tir ngay 0 dén ngay 60 tir d6 co thé xac dinh dugc hoat tinh khang oxy hoéa cua cac cao chiét. Gia tri ICso
cang thap thi mau c6 kha nang khang oxy hoa cang cao va kha ning bat goc cang manh va nguoc lai. Két
qua danh gia kha nang bat DPPH cua cac cao chiét duoc thé hién & hinh 4.

Vi cao chiét Ethanol theo két qua trén hinh 4 cé thé thiy duoc kha ning bat gbc tu do DPPH cua mau
gia thé nudi cay C. Militaris khdng 6n dinh theo thoi gian nudi cay tir ngay 0 dén ngay 60. Gia tri 1Cso =
472 ug/ml cua mau gia the nudi cay C. Militaris ¢ ngay 50 trong nghién ciru nay cao hon két qua nghién
ctu cua Niketan Deshmukh va cong sy nam 2023 trén chiét xut gia thé nudi Cay Cordyceps militaris
bang methanol c¢6 ICso = 2.920 pg/mL [18], va chiét xuit bang nudc cua gia thé nudi ciy Cordyceps
militaris co ICso = 3.760 pg/mL [18]. Piéu thl vi la gié tri 1Cso ciia ngay 50 trong nghién ctru nay ciing
cho thdy gia tri cao nhét trong cac thoi diém.

Véi cao chiét Acetone thi mau & ngay 50 c6 ICso = 494 pg/ml, thap nhat so vai cac mau con lai nén ciing
c6 kha ning khang oxy hoa manh nhat. Mau cao chiét Ethyl acetate véi ICso = 473 pg/m & ngay 50 ciing
c6 kha ning bét goc ty do DPPH manh nhat so véi cac mau ¢ céc thoi diém con lai.

Trong tu nhién, hau hét céc loai Cordyceps nhu C. militaris 1a mot loai nam ky sinh trén con trang va au
trii ng ctia con trung rdi nhan 1én trong co thé ky chi vao mua déng. Bao tir nam theo xam nhidm ky chu,
sau d6 tir bao tir hinh thanh cac dng nay mam cé cac thé bam. Ching tiét ra cic enzyme nhu lipase,
chitinase, protease lam tan v ngoai cua ky chi va xdm nhép vao bén trong co thé chu va sinh truong.
Dén cudi heé hoidc thu qua thé xuat hién va tiép tuc phat tan bao tir vao khdng khi [21]. Céc két qua nghién
ctru khi nudi trong nhan tao tir ngay 0 dén ngay 60, theo vong doi sinh truang phic tap tir lic tao hé soi
cho dén khi hinh thanh qua thé, nam C. militaris trao d6i chat véi méi truong, tly theo kha ning sinh
truéng cling nhu chuyén héa noi md ma sé sinh téng hop céc hoat chat co tinh khang oxy hoa (trong d6
c6 cac hop chat polyphenol) khac nhau. Trong thi nghiém nay cho thiy kha ning bat géc DPPH cua ca 3
loai cao chiét déu yéu nhat vao ngay 0 va manh nhit vao ngay 50. Do d6, ngay 50 duoc chon la thoi diém
thich hop nhat dé thu nhan cac hoat chét c6 khang oxy héa trong gia thé 13 manh nht.

3.4. Két qua vé danh gia ning luc khir

Dé c6 thém dit ligu tham khao va so sénh céc két qua vé hoat tinh khang oxy hda, ching t6i tiép tuc danh
gia bang phuong phéap ning luc khir tranh b sot nhitng thong tin cd gia tri ve hoat tinh cta nhing gia the
thu duwoc & cac thoi diém con lai.
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Hinh 5. Biéu d6 gia trj 1Cso ctia nang luc khtr trong cac mau gia thé nudi trong C. militaris theo thoi gian

Theo két qua & hinh 5, Gia tri ICso = 728 pg/mL trong phuong phéap ning luc khir cua chiét xuét ethanol
tir gi4 thé nudi cdy Cordyceps militaris thu nhan ¢ ngay 50 phan anh muac do hoat tinh chong oxy héa
trung binh va c6 kha ning khir thAp hon ngay 30. tuy nhién khi so sanh vé6i cac két qua thu duoc tir viéc
phan tich céc hoat chat co trong cac thoi diém ciing nhu hoat tinh khéang oxy hoéa thé hién qua kha ning
bat gbc DPPH va toognr polyphenol. Chung toi dé xuat gia thé nudi cdy nim C. militaris & ngay 50 thich
hop dé thu nhan 1am nguyén liéu cé gia thanh thap va c6 hoat tinh khang oxy hoa tt nhat trong cac thoi
diém nudi ciy. Gié thé ngay 30 c6 gié tri tham khao va can nhiing thi nghiém tiép theo dé xac dinh hoat
tinh khang oxy hda cua ching theo nhiing phuong thirc khac.

3.5. Két qua vé danh gia cam quan
Bang 2. Két qua do yéu thich - Khao sat chi tiéu danh gia d6 min, mau, mui, vi

Chi tiéu danh gia Piém yéu thich
Do min 5.39? + 1.37
Mau 6.00° + 1.15
Mui 5.372+ 1.19
Vi 4.30° + 1.49

V6i dit liéu duoc khao sat tir 70 nguoi, do yéu thich cua nguoi thir dbi voi chi tiéu cia mau vé mau cho
két qua diém yéu thich cao nhat voi 6.00 + 1.15 diém (khoang rat thich), trong khi d6 chi tiéu vé do min
va mui c6 s6 diém yéu thich thip hon 1an luot 12 5.39 + 1.37 va 5.37 + 1.19 (khoang thich). Con déi véi
chi tidu vé vi co diém yéu thich thap nhat 12 4.30 + 1.49 (khoang binh thuong). C6 thé thay vé do min,
mau va mui cua san pham dwoc nhiéu ngudi yéu thich cho dén rét thich. Tuy nhién véi chi tiéu vé vi thi
d6 yéu thich & ngudng binh thuong. Nguyén nhan vi bot ¢ vi hoi ding nhe & hau vi.
Hinh 6. Biéu d6 thé hién diém yéu thich ddi véi cac chi tiéu danh gia

C6 thé thay vé do min, mau va mui cua san pham duoc nhiéu nguoi yéu thich cho dén rat thich. Tuy nhién
V6i chi tiéu vé vi thi do yéu thich & ngudng binh thudng. Nguyén nhan vi bot ¢6 vi hoi dang nhe ¢ hau vi.

Dlem véu thich

~
6
£s
= 4
23
= 2
=
1
0
PO min Mau Mui
. Chi tiéu ..
= Po min = Mau = Mui B Vi

Dé t6i uu hoa san pham, can nghién ciu cai thién thém vé vi nham can bang cac dic tinh cam quan, dic
biét 1a vi ctia san pham.
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Do san pham nay la loai san pham chu yéu mang lai loi ich cung cap vé mat dinh dudng gianh cho doi
tuong trén 18 tudi dac biét 1a nguoi an kiéng, nhitng nguoi chi trong dén sirc khoe va ché d6 an udng,
ddng thoi do anh huong cua diéu kién vé qué trinh khao sét chi gidi han & dbi tugng hoc sinh sinh vién,
dan dén diém danh gia yéu thich thap vi nhu ciu va ché d6 in udng cua mdi sinh vién 1a khac, ddi twong
khao sat chua dung trong tam véi doi twong ma san pham dac biét nhiam dén nén mic d6 yéu thich doi
Véi san pham khong dugc cao.

4. KET LUAN

Nghién ctru da xac dinh duogc thoi diém thu hoach tdi wu cua gia thé nudi cay Cordyceps militaris nham
dat duoc hoat tinh khéng oxy hda cao nhat. Cu thé, & ngay nudi cay thir 50, mau gia thé cho thay hiéu qua
chéng oxy hoa vuot trdi véi nhiéu chi sd ndi bat. Phan tich GC-MS cho thay ¢6 11 hop chét chi xuat hién
tai thoi diém nay, trong d6 déng chu y 1a cis-13-Octadecenoic acidate, duge xac dinh 12 hop chat ¢6 hoat
lyc sinh hoc cao nhét. Gia tri ICse cia hoat tinh quét gc tw do DPPH tai ngay 50 dat 472 pg/mL, cho thay
kha ning khang oxy héa manh hon so véi cac thoi diém thu hoach khac. Bong thoi, tong ham lugng
polyphenol (TPC) trong chiét xuat ethanol tai ngay nay dat 58,5 mg GAE/g — mirc cao nhét trong toan b
thi nghiém, phan anh sy tich litly dang ké cuia cac hop chat chong oxy héa ty nhién. Mac du gia tri ICso
trong phép thir ning luc khir & ngay 50 1a 728 ug/mL — chi ding sau két qua tai ngay 30 (550,37 ug/mL)
— nhung sy tong hop ddng thoi cac hop chat hoat tinh cling vai gia tri TPC cao cho thiy ngay 50 Ia thoi
diém thich hop nhat dé thu hoach gi& thé nham thu nhan chiét xuat giau hoat tinh chdng oxy hda.

Tir d6, c6 thé két luan ring ngay nudi ciy ngay tha 50 12 thoi diém tdi wu dé thu hoach gia thé nudi ciy
Cordyceps militaris phuc vu cho muc tiéu tao ra cac san pham giau hoat chat sinh hoc, dac biét Ia trong
linh vuc thuc pham chire nang va duoc lidu tu nhién.
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DETERMINATION OF THE OPTIMAL HARVEST TIME OF THE
CULTURE MEDIUM OF VIETNAMESE-ISOLATED Cordyceps militaris

WITH THE HIGHEST ANTIOXIDANT ACTIVITY
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LE ANH DUNG, TRAN TAI
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Abstract. Cordyceps militaris, commonly known as a medicinal mushroom, is a valuable fungus
renowned for its high content of antioxidant compounds such as flavonoids, polyphenols, and cordycepin.
Harvest timing plays a crucial role in optimizing the concentration of these bioactive compounds, thereby
enhancing the medicinal value of the fungus. However, the fruiting bodies are typically expensive.This
study was conducted to determine the optimal harvest time for C. militaris CULTURE MEDIUM that
yield the highest antioxidant activity. The experiment involved harvesting the CULTURE MEDIUM at
various growth stages—days 0, 10, 20, 30, 40, 50, and 60—corresponding to developmental phases from
myecelial growth to mature fruiting bodies.The chemical composition of the substrates was analyzed using
Gas Chromatography-Mass Spectrometry (GC-MS), and antioxidant activity was evaluated by
determining total polyphenol content, reducing power, and DPPH (2,2-diphenyl-1-picrylhydrazyl) free
radical scavenging capacity.The results indicated that antioxidant activity increased progressively with
growth duration, peaking at the mature fruiting body stage on day 50. These findings provide essential
scientific evidence for optimizing the harvest process of Cordyceps militaris cultivation in Vietnam,
contributing to the improvement of raw material quality for the domestic pharmaceutical and
nutraceutical industries, while supporting the development of a circular bioeconomy.

Keywords: Harvest time, Cordyceps militaris, DPPH, polyphenol, reducing power.
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