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TOM TAT
Muc tiéu cta bai bao nay la thiét k& cac thi nghiém dé€ t6i wu hoa qua trinh chiét
xuét polysaccharide tir ndm Trang sita. Ham liong polysaccharide thu dwoc 5,16%
véi cac diéu kién chiét toi wu: nhiét do chiét 100 °C, thoi gian chiét 4 gio, s6 lan
chiét 3, ti 1 mau trén dung moi chiét (nwdc) 1:50 (g/mL) va ti 1é ethanol 96% dung
d€ tua polysaccharide trén dich chiét (4:1). Hoat tinh chdng oxy hda in vitro ctia
polysaccharide dugc khao sat. Két qua cho thdy, polysaccharide tit ném Tring sita
c6 tiém ning chong oxy héa dang ké thong qua md hinh bat gdc tw do 2,2-
Diphenyl-1-picrylhydrazyl (DPPH) (ICso = 438,52 ug/mL) va tong kha niang chdng
oxy hoa (total antioxidant capacity (TAC)) (ham luong chat chdng oxy hoéa quy vé
nguyén liéu ndm Trang sita la 38,430,32 mGA/g hodc 27,82+0,14 mAS/g).

Tuw khéa: Nam Tring sita; polysaccharide; chiét xuat; t6i wu hda, hoat tinh chéng

oxy hda.

1. MO PAU

Trong nhitng nam gan day, nhiéu loai ndm da duoc nghién ctru rdng rai vé
hoat tinh chong oxy hda va tic ché t€ bao ung thu [1], [2]. Cac nghién cttu trude cho
thay, viéc tang cuong cac chat chdong oxy hda cd ngudn goc tu nhién lam giam nguy co
méc nhiéu bénh vé tim mach va ung thw [3].

N&m Trang sita (Calocybe indica) loai thuc pham phd bién trong bita &n hing
ngay cta mdi nguoi dan Viét Nam, duoc xem la mot loai “thit sach” cao cap v6i ham
lugng protein twong ddi cao, ngoai ra con ¢6 cac vitamin va khoang chat [4]. Khong chi
la mén &n ngon, cac nghién ctu con cho thay: ndm trang sita c6 tac dung ting cuong
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kha nang mién dich cta co thé, chdng ung thu va khéng virus, gidi ddc va bao vé t&
bao gan, ha duong huyét va chong oxy hda [5], [6], [7]. Bén canh d6, cac hop chat
polysaccharide da dugc phén 1ap tir ndm nay c6 kha nang chdng oxy hda va chong lao
héa [7], [8].

Céc polysaccharide tir nhién thu hat sy chti y ctia cadc nha nghién cttu do nhitng
loi thé 16 rang cta ching chang han nhu: tinh twong thich sinh hoc, khong doc hai va
c6 nhiéu cong dung trong linh viec duwgc pham va thye pham [9], [10]. Viéc khao sat
hoat tinh chdng oxy hda cua polysaccharide la viéc lam hét stic can thiét dé€ nang cao
kha ndng ting dung va phat trién ctia cia nhoém hgp chat nay. Da c6 mot s6 nghién ctru
vé qua trinh chiét xudt polysaccharide véi hoat tinh chdng oxy hoéa [11], [12]. Tuy
nhién, theo hiéu biét ctia chiing t6i, chwa c6 nghién cttu nao vé téi vu hda qua trinh
chiét polysaccharide va hoat tinh chdng oxy hda ctia polysaccharide tit ném Tring sita.

Vi cac co so trén, muc tiéu cua bai bao nay la thiét ké cac thi nghiém dé chiét
xuat polysaccharide va danh gia hoat tinh chdng oxy hoa in vitro ctia polysaccharide ttr
ndm Trang sita. Kha ning chong oxy hoa ctia polysaccharide dwgc danh gia thong qua
phuong phép xac dinh tong kha nang chong oxy hoa (total antioxidant capacity (TAC)
va phuong phap bét gdc tw do DPPH.

2. THUC NGHIEM
2.1. Nguyén liéu, hda chit va thiét bi

N&m trang stta (Calocybe indica) duwoc thu hai vao ngay 15 thang 6 nam 2020 tai
xa Phu Luong, huyén Pht Vang, tinh Thtta Thién Hué. Mau duwoc TS. Nguyén Ngoc
Lwong can by Khoa Sinh hoc, Truong Pai hoc Khoa hoc, Pai hoc Hué xac dinh tén loai.
Phuong phép stt dung la dinh danh béng trinh ti ITS (kich thude khoang 700 kpb bao
gom mot phan 185 rRNA ITS1, 5.85 rRNA ITS2 va mét phan 28 rRNA) va ddi chiéu két
qua vdi co so dit liéu Genbank cua NCBL Mau dwoc luu gitt tai Khoa Hoa, Treong Dai
hoc Khoa hoc, Dai hoc Hué.
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Hinh 1. Nam Trang sita duoc nudi trong tai huyén Phti Vang, tinh Thita Thién Hué.

Tat ca hoa chat déu dat tiéu chudn phan tich: phenol, H.SOs, D-glucose,
NaH:POs, (NH4)2Mo0O: (Guang dong, Trung Qudc), ethanol (Viét Nam), Gallic acid,
Quercetin (Sigma-Aldrich), DPPH (Merck).

Thiét bi chinh duoc st dung la may ly tam (Mikro 22R, Human, Dtc), may
quang pho Jasco V-630 (Nhat Ban).

2.2. Quy trinh chiét xuit polysaccharide (PS)

Qua trinh chiét xuat polysaccharide duwgc thuyc hién qua hai giai doan: chiét
xudt polysaccharide (PS) tir nAm va két ttia PS bang ethanol. Trong thi nghiém nghién
ctu, ky thuat chiét hoi lvu dugce st dung két hop voi khao sat don bién cac thong so:
thoi gian chiét, nhiét do chiét, ty 1é nudc voi nguyén liéu, so lan chiét va ty 1é ethanol
trén thé tich chiét.

- Giai doan chiét PS: 3 gam mau nguyén liéu (dang bdt) dugc phan tan trong
binh 250 mL, sau d¢ tién hanh thi nghiém véi cac diéu kién khao sat: nhiét d6 chiét (60
°C, 70 °C, 80 °C, 90 °C va 100 °C), thoi gian chiét (2 gio, 3 gio, 4 gio, 5 gio va 6 gio), ty 1é
miu véi nude (1:30, 1:40, 1:50, 1:60 va 1:70 (g /mL)) va s Tan chiét (2, 3, 4, va 5). Khi
qua trinh chiét xuat PS két thuc, hon hop duoc lam lanh dén nhiét d6 phong béng cach
st dung nudce lanh, loc va tién hanh ¢6 can dung dich, dinh mtc dén 50 mL.

- Giai doan két taa PS: Ty 1€ ethanol 96% trén thé tich dich chiét (2:1,3:1,4: 1, 5:
1) dwoc khao sat dé két ttia hoan toan PS. Két tia thu duoc bang cach ly tdm va sau d6
rtta tuan tu bang ethanol va aceton lanh. Cudi cting san pham duoc siy chan khong &
40 °C dé€ thu dugc bot PS tho hoa tan trong nude.

2.3. Phan tich dinh tinh va dinh leong cac polysaccharide hoa tan trong nudc

Ham lwong polysaccharide dwoc xac dinh thong qua phuwong phdp Dubois. PS
duoc phan tan trong nudc cat, sau do6 1én mau véi thudc thir phenol — acid sulphuric,
tién hanh do d6 hap thu quang ¢ budc soéng 490 nm dé xac dinh nong d9, chat chuén la
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D-glucose [13]. Phuong trinh duong chuan cua D- glucose thu duwoc: Y = 0,0082X -
0,0082 véi R =0,9999. Ham lwong polysaccharide dwoc tinh theo phwong trinh:
0D+ 0.0082 100 162
XV x X —
0.0082 m x(1—W) 180

Ham lwong PS (%) =

Trong do:
V: thé tich dung dich sau khi hoa tan
m: khéi lvong mau ban dau
W: dd 4m ctia mau
2.4. Phuong phéap danh gia kha ning chéng oxy héa

2.4.1. Phwong phap xac dinh tong kha nang chdng oxy hoa (total antioxidant capacity
(TACQ))

Téng kha néng chdng oxy héa ctia mau dugc xac dinh thong qua viéc danh gid
kha néng cho electron ctia mau thtt bang phuong phdp phosphor molybdenum.
Nguyén tic ctia phuong phap nay la dua trén co sé kha nang khix Mo (VI) vé Mo (V)
tao phttc mau xanh 14 cay trong moi trreong acid.

Polysaccharide duwoc hoa tan trong nudc vira du. Sau d6, 1dy 0,3 mL dich chiét
thém vao 3 mL dung dich thudc thte (H2SO4 0,6 M, NaH2POs 28 mM va (NH)2MoO: 4
mM), day kin va 1 95 °C trong 90 phit. Mau duoc lam lanh vé nhiét d6 phong. Do hap
thu quang cua dung dich sau phan tng duogc do ¢ budc séng 695 nm. Ham luwgng chat
chdng oxy hoéa duoc quy tuong duong voi s6 mg gallic acid/ gam duoc liéu va duwoc
xac dinh théng qua phuong trinh hoi quy tuyén tinh [14], [15]. Tat ca thi nghiém duoc
1ap lai 3 Tan, gia tri biéu dién duwéi dang: (Xeungbinn = S (S: stdev); n = 3).

2.4.2. Phuong phap xac dinh tac dung bat gdc tw do DPPH

Hoat tinh chong oxy héa thé hién qua kha ning lam giam mau caa DPPH, duoc
xéac dinh bang phuong phap do quang & budc séng 517 nm [14], [16]. Pha dung dich
DPPH ndng d6 100 uM trong ethanol 50% ngay triedc khi dung. Hon hop phan ting c6
thé tich 3 mL, gom 1,5 mL mau va 1,5 mL dung dich DPPH ndng &6 100 uM. Pha loang
mau dé€ khao sat & cac nong do 100 ug/mL; 80 ug/mL; 60 ug/mL; 40 ug/mL, 20 ug/mL.
Cac hon hop phan ting dugc lac trong 1 phtit va t & nhiét dd phong trong 30 phtt, r6i
tién hanh do quang & budc séng 517 nm. Tac dung bat gdc tu do DPPH duoc danh gia
qua gia tri ICso. Gid tri ICso dwoc dinh nghia 12 nong dd ciia mau ma tai d6 mau c6 thé
ttc ché 50% DPPH. Gia tri ICs cang nhé thi mau c6 hoat tinh cang cao.

Cong thttc tinh:
SAprrr (%) = [(Ac — As)/Ac] x 100 (2.1)
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Trong d6: SA pren (%): ti 1€ bat gdc tu do (Scavenging Activity) cia mau nghién
ctu

As: mat dd quang ctia mau khao sat

Ac: mat d6 quang cua dung dich DPPH
2.5. Xt 1y s6 liéu

Tat ca cac phan tich dwgc thuc hién it nhat ba lan va cac gia tri nay sau d6 duoc
trinh bay dudi dang gia tri trung binh cung véi d¢ léch chuan (Xtrung binh + Sd (S:
Standard deviation). Dt litu duwoc phan tich bang phin mém Excel (version

16.0.4266.1001). So sanh thdng ké dwgc thyc hién voi phan tich phuwong sai mot chiéu
va gia tri p <0,05.

3. KET QUA VA THAO LUAN
3.1. Cac diéu kién thich hop dé chiét polysaccharide tir naim Trang sita
3.1.1. Anh huong cua nhiét d6 dén ham luwong PS thu duoc

Trong thi nghiém nay, d€ danh gia sy anh hwong ctia nhiét d6 dén hiéu suat tach
chiét polysaccharide, ching t6i tién hanh khao sat khoang nhiét do chiét tir 60 dén 100
°C véi ty 1é mau: thé tich nwdc (g/mL) 1:50, thoi gian chiét 3 gio, s Tan chiét 1a 3 Tan, ty
1€ ethanol 96 %: dich chiét (v/v) 4:1. Két qua ham luong PS duoc mo ta ¢ bang 1.

Bdng 1. Anh huong cua nhiét do chiét dén PS thu dwgc

Nhiét do chiét (°C) 60 70 80 90 100

Ham luong PS thu duoc

%) 3,99+0,03 4,35+0,03 4,69+0,03 4,81+0,02 5,04+0,02

Tt bang 1 cho thdy: khi tang nhiét d¢ tir 60 dén 100 °C thi ham luwong PS thu
duoc tang tir 3,99% dén 5,04% va dat hiéu suét cao nhat 1a 5,04+0,02% & 100 °C. Khi
nhiét d¢ tang lam gia tang do khéch tan caa polysaccharide va tang do hoa tan cua
polysaccharide tit cac t€ bao ndm vao trong dung moi chiét.

Két qua ma chung t6i thu duwoc phu hop véi nghién ctru caa tac gia Chun-Lin
Ye [17]. Vi vay, ching t6i lwa chon nhiét d¢ chiét tdi uwu la 100°C cho cac thi nghiém
ti€p theo.

3.1.2. Anh huéng caa ty 16 mau: thé tich nuée dén ham lwong PS thu duoc

O nghién ctru nay, cac diéu kién chiét dugc gitt ¢4 dinh: nhiét d¢ chiét 100 °C,
thoi gian chiét 3 gio, sO lan chiét la 3, ty 1é ethanol 96°: dich chiét (v/v) 4:1 va tién hanh
thay doi ty 1é mau: thé tich nwéc (g/mL) véi cac ti 1é khac nhau 1:30, 1:40, 1:50, 1:60,
1:70. Két qua PS thu dugc duwge mo ta & bang 2.
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Bing 2. Anh hudng ctia ty 1é mau: thé tich nuwdc (g/mL) dén PS thu duoc

Mau: nuée (g/mlL) 1:30 1:40 1:50 1:60 1:70

Ham luong PS thu dwoc (%) | 4,44+0,03 | 4,80+0,04 | 5,04+0,02 | 5,05+0,04 5,05+0,03

Két qua tir bang 2 cho thdy khi thé tich dung moi tang thi ham lwong PS thu
duoc ting va & ty 1é mau: thé tich dung moéi (g/mL) 1a 1:30 dén 1:50 cho thdy ham
luwong PS ting nhanh. Tuy nhién, khi tiép tuc tang ty 1€ 1én 1:60 va 1:70 thi ham luong
polysaccharide khong tang (ham luong PS ¢ cac ti 1€ 1:50, 1:60 va 1:70 la khong sai khac
nhau khi xtt ly théng ké bang phuong phap TUKEY HSD, Anova mdt yéu t3 véi p=
0,05). Tit két qua trén, chting t6i két luan rang ty 1é mau: thé tich dung moi (g/mL) dé
thu dwgc ham luwong PS cao la 1:50 va ti 1€ nay sit dung lam diéu kién t6i wu cho cac thi
nghiém tiép theo.

3.1.3. Anh huéng caa thoi gian chiét dén ham lwong PS thu dwoc

Ttr két qua t6i wu hoa cac diéu kién & trén, chiing toi tién hanh khao sat anh
huong thoi gian chiét dén ham luwgng PS thu duoc véi so gio lan lugt 1a 2, 3, 4, 5, 6 gio
va c8 dinh céac diéu kién chiét: ty 1é mau: thé tich nwdc (v/v) 1:50, nhiét d6 100°C, s8 Tan
chiét 3 lan vdi ty 1é ethanol 96°: dich chiét (v/v) 4:1. Két qua ham luwong PS dwgc thé
hién & bang 3.

Bing 3. Anh huong ctia thoi gian chiét dén ham lwong PS thu duoc

Thoi gian chiét (gio) 2 3 4 5 6

Ham luong PS thu dwoc (%) | 4,59+0,04 | 5,04+0,02 5,16:+0,02 5,01+0,04 4,93+0,02

K&t qua tlr bang 3 chi ra rang, thoi gian chiét c6 anh huéng dén ham luong PS
thu duoc va ty 1€ thuan véi nhau, véi thoi gian chiét tang tir 2 dén 4 gio thi ham luong
PS tang. Thoi gian chiét 4 gio cho ham lwgng PS cao nhét 1a 5,16%. Tuy nhién, sau thoi
diém nay khi tang thoi gian chiét 1én 5 va 6 gio thi ham lwong PS bat dau giam. Theo
chung t6i, diéu nay duoc giai thich nhu sau: thoi gian chiét tang gitp ting ham luong
PS, nhung thoi gian chiét kéo dai cling c6 thé gay ra su thay d6i cdu truc cua
polysaccharide (c6 thé xay ra qua trinh thuy phan PS), vi vay sé lam ham lwong PS
giam. Do d¢6, ching t6i chon thoi gian chiét thich hgp dé€ thu dwgc ham luong PS cao
nhat la 4 gio. Két qua chung t6i thu duoc phu hop véi bai bao nghién ctru cta tac gia
Chun-Lin Ye [17].

3.1.4. Anh huéng caa s8 Ian chiét dén ham luong PS thu duoc

Trong thi nghiém nay, s6 lan chiét dugc thay doi lan luot 1a 2, 3, 4, 5 Tan khi cac
diéu kién chiét duoc gitt cd dinh nhu sau: ty 1& mau: thé tich nudc (v/v) 1:50, nhiét do
100 °C, thoi gian chiét 4 gio, ty 1é ethanol 96 %: dich chiét (v/v) 4:1. Két qua ham lwgong
PS dugc thé hién ¢ bang 4.
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Bing 4. Anh huong ctia s8 [an chiét dén ham luong PS thu dugc

S6 Ian chiét (n)

2

3

4

5

Ham lugng PS thu duoc (%)

4,45+0,02

5,16+0,02

5,16+0,04

5,18+0,03

SG liéu & bang 4 da chi ra rang s lan chiét ty 1é thuan véi ham luong PS thu
duoc khi s6 lan chiét tang tir 2 dén 3, ham lwong PS tang tir 4,45+0,02% 1én 5,18+0,03%.
Khi tdng s6 lan chiét 1én 4 va 5 [an thi ham luwgng PS khong c6 su sai khac khi chiét 3
Tan, khi xtt Iy théng ké bang phuong phap TUKEY HSD, Anova mdt yéu t& véi p=0,05.
Do d9, chting tdi két luan rang s& Ian chiét cho ham luong PS cao nhat 1a 3 lan. Két qua
ma chung t6i thu duoc phu hgp voi bai bdo nghién ctru cta tac gia Kai Feng khi chiét
PS ttr loai Sung Thao [18].

3.1.5. Anh huong ctia ty 1é dung moi ethanol dén ham lwong PS thu dwoc

D€ tim ra ty 1é ethanol 96 %: dich chiét (v:v) thu dwoc ham luong PS cao nhat,
chuing t6i da tién hanh khao sat thay d6i ¢ cac ty 1&: 2:1, 3:1, 4:1, 5:1 va git ¢d dinh cac
diéu kién chiét nhu sau: ty 1é mau: thé tich nwée (g/mL) 1:50, nhiét d6 chiét 100 °C véi
thoi gian chiét 4 gio, chiét 3 l[an. Ham lwgng PS duoc thé hién & bang 5.

Bdng 5. Anh hudng ctia ty 18 ethanol 96 %: dich chiét (v:v) dén ham luong PS thu dugc

EtOH 96 %: dich chiét (v/v) 2:1 3:1 4:1 5:1

Ham lueong PS thu duwoc (%) 4,56+0,05 4,91+0,05 5,16+0,02 5,17+0,05

Dua vao bang s6 liéu 5 cho thdy, khi tang ty 1é ethanol 96° lén thi ham luong PS
thu duoc tang. O ty 1& 2:1 dén 4:1 thi ham lwgng PS tang manh tr 4,56+0,05 dén
5,16+0,02%. Khi xtt ly thong ké, ham luong PS thu duoc 6 ty 1& 4:1 va 5:1 khong sai
khéc nhau. Vi vy, chang t6i chon ty 1¢ ethanol 96 %: dich chiét (v:v) dé€ két tua PS la
4:1.

3.2. Hoat tinh chdng oxy hoa ctia PS tit nAm Trang sita

Sau khi t8i wu hoa diéu kién chiét xuét PS, ching t6i tién hanh danh gia hoat
tinh chong oxy hda cua cac PS thu duoc.

3.2.1. Tong kha nang chdng oxy hoa theo mo hinh phosphor molybdenum

Tong ham luwong chat chong oxy hda (Total Antioxidant Concentration, TAC)
c6 trong mau duoc liéu dwoc quy vé s6 mg gallic acid/g mau va mg ascorbic acid/g
mau. Xay dung duong chuan phosphor molybdenum véi chat chuan 1a gallic acid hodc
ascorbic acid trong khoang nong d6 tir 0,1 mg/mL dén 0,5 mg/mL. Cac nong do dung
dich: 0,1 mg/mL; 0,2 mg/mL; 0,3 mg/mL; 0,4 mg/mL; 0,5 mg/mL, twong ¢tng v6i mat do
quang: theo chét chuan gallic acid la 0,412; 0,614; 0,824; 1,002; 1,194 va theo chét chuan
ascorbic acid la 0,434; 0941; 1,423; 1,875; 2,246. Tt d6 thu duwoc phuong trinh hoi quy
tuyén tinh twong tng cta gallic acid: Abs = 1,952 Cca + 0,2263 véi hé s6 tuong quan R =
0,9995 va cua ascorbic acid: Abs = 4,558 Csa + 0,0164, voi hé s6 twong quan R = 0,9983.
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Tong kha nang chong oxy hoa cua duoc liéu déu thé hién cao nhat 6 nong do cao chiét
4 mg/mL, tai ndng d6 nay ham luwong chét chong oxy hoa quy vé nguyén liéu nam
Tréng sita la 38,43+0,32 mGA/g hodc 27,82+0,14 mAS/g.

3.2.2. Kha nang bat goc tw do DPPH

G6c DPPH la goc tw do hitu co 6n dinh ¢6 su hdp thu ¢ budce song 517 nm. Kha
nang hap thu nay sé mat di khi gdc DPPH nhan dién ti hogc nguyén ti hydro, dan
dén sy d6i mau dang chu y: tir mau tim sang mau vang. Hoat tinh bat goc tw do DPPH
cua cac dung dich chiét 6 néng d6 khac nhau dwoc trinh bay & bang 6.

Bdng 6. Hoat tinh bit gdc tw do DPPH cta dung dich PS & nong d6 khac nhau.

Ascorbic acid

Noéng d6 (ug/mL) 0,8 4 10 20 100
Ti 18 bat gdc tw do DPPH (%) 37,08 88,81 92,40 93,80 96,65
ICso (ug/mL) 1,60
Dung dich PS
Noéng d6 (ug/mL) 200 300 400 500 600
Ti 18 bat gbc tw do DPPH (%) 33,53 41,81 47,95 54,68 59,55
ICso (ug/mL) 438,52

K&t qua ¢ bang 6 cho thay: dung dich PS ctia ndm Trang sita c6 kha nang chdng
oxy hda véi gia tri ICso 438,52 pg/mL, kha nang bat gdc DPPH ting cling vdi su ting
nodng d6 dung dich. O ndong d6 600 ug/mL, kha ning bit gic tuu do DPPH ctia PS gan
60%. Thuc nghiém trén da cho thay két qua rat thu vi khi mAu ndm Tréng stta c6 hoat
tinh cao hon duoc liéu Ophiocordyceps sobolifera [19], nam Linh chi va ndm Dong c6 [20].
Két qua cho thdy, PS tir ndm Trang sita c6 tiém nang chong oxy hda.

4. KET LUAN

Trén co so khao sat don bién, da t6i vu hda qua trinh chiét xuat polysaccharide
tr ndm Trang sita vi cac thong s chiét nhw sau: nhiét d6 chiét 100 °C, thoi gian chiét
4 gio, sO lan chiét 3, ti 1¢ mau trén dung mdi chiét (nwdc) 1:50 g/mL va ti 1¢ ethanol trén
dich chiét 4:1. PS tir nAm Trang sita cho thay kha nang chéng oxy hoa trong ca hai mo
hinh phosphor molybdenum va bat gic tw do DPPH. Ham lwong tdng cac chat chdng
oxy héa 1a 38,43+0,32 mGA/g hoéc 27,82+0,14 mAS/g. O nong dd 600 pug/mL, dung dich
PS c6 kha nang bét gan 60% gdc tu do DPPH.

Nhu vay, PS tit ndm Trang sita htta hen 1la mdt ngudn dugc lidéu chdng oxy héa
tiém nang.
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ASTRACT

The objective of the work reported in this paper was to design experiments to
optimize the yield of polysaccharides from the Calocybe indica. From this study, it
could be concluded that the maximum yield of the polysaccharides 5,16% could be
obtained with extraction time 4 hrs, extraction temperature 100 °C, the ratio of
sample to water 1:50, extraction number times 3 and the ratio of ethanol 96% to
extract volume 4:1. The antioxidant activities of polysaccharides were evaluated in
vitro. Polysaccharides from Calocybe indica demonstrated appreciable antioxidant
potential on total antioxidant activity (The content of antioxidants in terms of
Calocybe indica is 38.43+0.32 mGA/g or 27.82+0.14 mAs/g) and DPPH radical
scavenging activity (ICso = 438,52 pg/mL).

Keywords: Calocybe indica; polysaccharides; extraction; optimization, antioxidant

activities.
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