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TOM TAT

Triterpenoid trong nim linh chi duoc biét dén véi nhitng hoat tinh sinh hoc ndi bat nhu
khéng oxy hoa, khang khuan, tic ché té bao ung thu va khang tiéu duong. Muc dich cua
nghién ctru nay 13 dua ra diéu kién pha hop dé thu nhan dwgc cao ndm linh chi giau triterpenoid
bang phuong phap enzyme c6 hd tro siéu &m (ultrasound-assisted enzyme extraction - UAEE).
Vi vay, nghién ciu tién hanh khao sat cac diéu kién anh huong dén qué trinh trich ly nhu
nong do enzyme (%), ty I¢ dung mai: nguyén liéu (mL/g), nhiét do (°C), thoi gian siéu am
(gio) va cdng suat siéu am (W) bang phuong phép luan phién tung bién. Két qua cho thay ham
lwong triterpenoid thu duoc 12 11,33 mg/g chat kho (CK) tai ndng do enzyme 2,5%, ty 1¢ dung
moi: nguyén li¢u la 20:1 mL/g, nhiét d6 60 °C, thoi gian 60 phut va cong Suit siéu am 480 W.
Kha ning bit goc ty do 2,2- -diphenyl-1-picrylhydrazyl cua cao chiét co gia tri 1Cso bang 379,8
Hg/mL. Phuong phép trich ly bang enzyme ¢ sy hd tro siéu am dugc xem nhu mat giai phap
tiép can xanh trong trich ly cao nim giau triterpenoid pht hop tng dung trong cdng nghé dugc
phém, thuc pham chtic nang.

Tur kho&: Khang oxy hoa, nam linh chi, triterpenoid, trich ly enzyme hd tro siéu am.

1. GIOI THIEU

Nam linh chi (Ganoderma lucidum) hay con dugc goi la Lingzi trong tiéng Trung Québc
hodc Reishi trong tleng Nhat 1a mot loai nam Ién, sim mau, thuoc ho Ganodermataceace. Loai
nim nay duoc biét dén nhu mot loai thao duoc duoc sir dung dé ting cuong stc khoé, kéo dai
tudi tho va dwoc st dung phé bién & cac nude chau A nhu Trung Quéc, Nhat Ban, Viét Nam
va Han Quéc [1]. Trong dan gian, qua thé va bao tur nam linh chi duoc dung dé hd trg diéu tri
viém gan, viém phe quan, tang huyet &p va mot s6 bénh ung thu [2, 3]. Céc hop chit c6 hoat
tinh sinh hoc ctia nam linh chi rit da dang nhu polysaccharide, steroid, germanium hitu co va
triterpenoid [4]. Trong do, triterpenoid 1a hop chat dong vai trd quan trong vi cd kha ning
khang oxy ho4, khang khuan, khang viém, Gic ché enzyme a-glucosidase va ngan ngira ung
thu [5]. Triterpenoid I hop chat c6 cAu tao tir 6 don vi isopren, cac triterpenoid ¢ bo khung
chtra 27-30 nguyén tir cacbon [6]. Triterpenoid c6 kha ning tan tét trong ethanol, methanol, it

101



Nguyén Minh Anh, Phan Nguyén C4m Chwéng, Nguyén i Viét, Tran D6 Pat,...

tan trong nuc Ngoai trir két hop véi duong dé tao thanh glycosid. Ngoai ra, céc triterpenoid
khi tac dung véi HCIO4, H2S04 va thuoc thir vanillin c6 gia nhiét s€ c6 mau tim. Day la phan
ung dac trung dé dinh luong triterpenoid cd trong nam [7, 8].

Trich ly la budce thiét yéu anh huong dén thanh phan héa hoc va hoat tinh sinh hoc cia
mau cao chiét. Do do, viéc tim ra phuong phap trich ly, diéu kién trich ly phu hop nham thu
nhan ham luong cao nim giau triterpenoid 1a van dé hét stc can thiét. Phuong phap trich ly
bing enzyme c6 hd tro siéu am (ultrasound-assisted enzymatic extraction - UAEE) 1a su két
hop gifta hai qua trinh trich béng siéu am va enzyme, mang lai nhiéu wu diém vuot troi so voi
phuong phap trich ly truyen thong [9]. Qua trinh trich ly bang siéu am tao ra cac bot khi lam
tang qua trinh truyen khdi gitra dung mai va nguyén liéu, dong thoi cac bot khi va cham va lam
pha v thanh té bao gilp dung méi dé dang xAm nhap vao bén trong dé hoa tan triterpenoid [10].
Bén canh d6, viéc két hop enzyme Viscozyme cassava PL (cellulase va chitinase) lién két véi
co chat 1am pha v& ciu tric cia thanh té bao, giai phong cac thanh phan ndi bao vao dung
moi [11]. Viée st dung enzyme va siéu am dé ho tro trich ly gitp day nhanh thoi gian trich ly
bang cach tang kha nang pha v& thanh té bao, tir d6 ting kha nang khuéch tén cia cac hoat
chat vao dung méi. UAEE it tiéu ton nang lwong, ham luong hop chét trich ly cao va bao toan
t6t cac hoat tinh sinh hoc do céc phan tir sinh hoc dugc trich ly ¢ nhiét d6 khong qué cao. Day
dugc xem nhu mot phuong phép trich ly xanh va than thi¢n véi méi truong [9]. Trong nhitng
nam gan day, nhiéu nghién ctru di sir dung séng siéu am dé trich ly cac hoat chat c6 hoat tinh
sinh hoc tir cac loai thuc vat khac nhau nhu phenolic tir muép ding, phlorotannin va
polysaccharide tir tao nau [12, 13].

Vi vy, trong nghién ctru nay cao chiét giau triterpenoid dugc trich ly bing phuong phap
enzyme hd trg siéu am va tién hanh khao sat sy anh hudng cta cac yéu t6 trich ly dén ham luong
triterpenoid thu dugce bang phuong phap luan phién timg bién. Thdng qua khao sat cac yéu to
dé tim ra ndng do enzyme, ty 1¢ dung moi: nguyén liéu, nhiét do, thoi gian siéu 4m va cong suét
siéu am phu hop dé thu dugc cao chiét chira ham luong triterpenoid cao nhat. Pong thoi danh
gia hoat tinh khang oxy hoa thong qua kha nang bat goc tu do voi dbi chimg 1a axit ascorbic.
Ket qué thu duoc sé tao tién dé cho cac nghién ctru khac séu hon dé c6 thé ung dung cao chiét
nam linh chi trong thuc phdm va dugc phdm qua d6 nang cao st khoé ciia con ngudi.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vatliéu

Nam linh chi dwoc mua tir trai Ndm Linh chi Ngoc Anh (4p 2, x& An Nhon Tay, huyén
Cu Chi, Tp. H5 Chi Minh). Nam linh chi duoc sdy & nhiét d6 60 °C (d6 am 12,38%) va bao
quan trong binh hat 4m. Cac héa chét duoc sir dung trong thi nghiém bao gom ethyl acetate,
ethanol, methanol dwoc cung cap bai ChemSol, Viét Nam. Axit perchloric (HCIO.), axit axetic
(CHsCOOH), axit ascorbic va vanillin cia hang Xilong, Trung Qudc. Axit ursolic (99%) va
2,2- dlphenyl -1-picrylhydrazyl (DPPH) dugc cung cap bai Slgma Viscozyme cassava PL
dugc cung cap boi Novozyme, Dan Mach. Tat ca cac hoa chat dugc sir dung ma khéng can
tinh ché. Nudc cat duoc str dung trong tat ca thi nghiém.

2.2. Phwong phap nghién ciru
2.2.1. Quy trinh trich ly triter penoid bang phwong phdp enzyme hé tro siéu am

Can 2 g miu linh chi da xay nhuyén cho vao 100 mL nudéc cat. Tiép theo, thém 2 mL
dung dich enzyme Viscozyme cassava PL dé thu duoc nong do 2 % (v/v) & & 60 °C trong 60
phut. Sau d6, enzyme s& bi bat hoat & 80-85 °C trong vong 2 phut [14]. Tién hanh loc thu dich
chiét, phan bi thém ethanol va dwoc siéu am & didu kién nhiét do, cong suat siéu &m va thoi
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gian siéu am dugc thay doi. Dich chiét ¢ ca hai giai doan s& tién hanh ¢ quay chan khéng &
50 °C cho dén khi thu duoc khdi lugng khong doi va xac dinh ham luong triterpenoid trong
cao chiét. Cac yéu t6 anh huong nhu nong d enzyme, ty I¢ dung méi: nguyén ligu, thoi gian
siéu &m, nhiét do va cong suat siéu &m 1én ham luong triterpenoid s& duoc khao sét.

2.2.2. Khdo sat anh hwéng cua C&c yéu to dén ham lwong triterpenoid

Trong nghién ctru ndy, anh hudng ciia cac yéu tb trich ly bao gom nong do enzyme (2;
2,5; 3; 3,5 va 4%), ty 1&€ dung méi: nguyén liéu (8:1, 12:1, 16:1, 20:1 va 24:1 mL/g), nhiét do
trich ly (30, 40, 50, 60 va 70 °C), thoi gian siéu &m (30, 45, 60, 75 va 90 phat) va cong suét
siéu am (120, 240, 360, 480 va 600 W) 1én ham lugng triterpenoid sé duoc tién hanh theo
phwong phéap luan phién timg bién. Trong cac thi nghiém, mot bién duogc thay doi trong khi
cac bién khac cd dinh.

2.2.2.1. Khao sat nong do enzyme

Tién hanh khao st anh hudng cia néng d6 enzyme & cac gid tri 2; 2,5; 3; 3,5 va 4%; cac
théng so co dinh la ty 1¢ dung moi: nguyén liéu 16:1 mL/g, nhiét d6 50 °C, thoi gian 60 phut
va cong suat siéu am 360 W.

2.2.2.2. Khao sat ty 1€ dung mdi: nguyén liéu

Cac ty 1¢ dung moi: nguyén ligu duoc lya chon dé tién hanh thi nghiém khao sat 1a 8:1,
12:1, %6:1, 20:1 va 24:1 mL/g véi nong d6 enzyme phu hqp chon duge & muc 2.2.2.1, ¢o dinh
cac diéu kién nhiét do 50 °C, thoi gian 60 phut va cong suat siéu am 360 W.

2.2.2.3. Khéo sat anh hudng ctia nhiét do

_ Nhiét d6 dugc chon dé khao sat trong khoang tir 30-70 °C véi budc nhay la 10 °C, véi
nong do enzyme va ty 1¢ dung moi: nguyén liéu phu hop ¢ muc 2.2.2.1 va 2.2.2.2; c6 dinh thoi
gian trich ly trong 60 phat va cong suat siéu am 360 W.

2.2.2.4. Khao sat anh hudng cua thoi gian

Thoi gian dugc chon trong khoang 30-90 phut v&i bude nhay 1a 15 phit, cac yéu td ndng
do enzyme, ty 1@ dung m(”)i:’nguyén liéu, nhiét dd dugce chon tir cac muc 2.2.2.1, 2.2.2.2 va
2.2.2.3, cong suat siéu am co dinh ¢ 360 W.

2.2.2.5. Khao sat anh hudng cua cong suit siéu 4m

_ Cong suét siéu 4m khao sat voi 5 mirc 1a 120, 240, 360, 480 va 600 W, cac diéu kién
nong do enzyme, ty 1¢ dung moi: nguyén li€u, nhiét do va thoi gian tim dugc ¢ muc 2.2.2.1,
2.2.2.2,2.2.2.3va2.2.2.4.

2.2.3. X&c dinh ham luong triterpenoid

Xay dung duong chuan vai chat chuan 1a axit ursolic: Ham luong triterpenoid dwoc xac
dinh bang phuong phap do phd hap thu phan tir ngoai kha kién (UV-Vis) theo md ta caa Chen
va cong su (2007) va c6 su diéu chinh [15]. Dung dich axit ursolic dugc hoa tan trong dung
dich ethyl acetate c6 ndng do lan luot 13 0,02; 0,03; 0,04; 0,05 va 0,06 mg/mL va lam bay hoi
ethyl acetate ¢ 60 °C. Sau d6 0,2 mL vanillin-axit axetic (5 %), 1,2 mL axit percholoric dugc
b sung va dun cach thiy va u & 70 °C trong 15 phat. Sau do, cac hdn hop dugc lam lanh
nhanh trong 2 phdt, réi dinh mic bang ethyl acetate dén 5 mL (Vam) va xac dinh d6 hap thu
bang UV-Vis ¢ budc séng 548 nm.
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Xac dinh ham luong triterpenoid trong mau: Dich chiét mau dugc ¢d quay loai bo dung

moi dé thu dugc cao chiét. Cao chiét dugc hoa tan véi 25 mL ethyl acetate. Sau dé, hut 0,1

mL hdn hop cho bay hoi & 60 °C va tién hanh céc thao tac nhu trén. Ham luong triterpenoid

mg/g chét khd (CK) duoc tinh todn dya vao cong thic (1):
_ CXVden

© mx(100-a) 1)

trong do: A la ham luong triterpenoid (mg/g CK); C la péng d triterpenoid tinh toan tur
phuong trinh duong chuan (mg/mL); Vi, 12 thé tich dich chiét dem di phan tich (mL); n hé so6
pha lodng, m la khoi lugng nguyén liéu ban dau (g) va a la do am nguyén liéu.

2.2.4. Bdnh gid hoat tinh khdng oxy héa ciia cao chiét

Danh gia kha niang khang oxy hoa cua cao chiét duoc thyc hién bing phuong phap bit
gde tu do 2,2-diphenyl-1- -picrylhydrazyl (DPPH) [16]. Dung dich DPPH ¢6 nong d6 0,2 mM
dugc pha trong methanol. Dich chiét sau khi c6 quay loai dung mai s€ thu dugc cao chiét. Can
khdi lugng cao chiét va dinh mirc 1én 50 mL bang dung dich methanol tr d6 tinh toan duogc
nong do cua cao chiét sau khi hoa tan. Sau khi thu duge dich chiét véi nong d6 2700 pg/mL
s& tién hanh pha lodng thanh cac ndng do 200, 300, 400, 500 va 600 pg/mL. Sau d6, 4 mL
dung dich DPPH 0,2 mM duoc tron v6i 2 mL dung dich mau va dugc i ¢ nhiét do phong trong
30 phdt, d6 hip thu duoc xac dinh & bude song 517 nm bang may UV — Vis. Mau tring duoc
thyc hién tuong ty nhung thay 4 mL mau bang methanol. Axit ascorbic dugc sir dung lam d6i
chung duong trong thi nghiém. Dung dich axit ascorbic ¢ ham lugng 1000 ppm dugc pha
thanh cac nong do 5, 10, 15, 20 va 25 pg/mL. Hoat tinh khang oxy hoa cua cao chiét dugc thé
hién qua gia tri ICso thé hién & cong thire (2):

(%)] = x 100 @)

0
trong do: A, 12 d6 hap thu ciia mau tring va A 1a d hap thy ciia mau.

2.2.5. Phuong phdp xir 1y 56 liéu

Trong nghién ciu nay, mdi thi nghiém duogc Iap lai 3 1an. Panh gia su khac biét c6 y
nghia gitra cac nghiém thirc duoc thyuc hién bang phuong phéap théng ké ANOVA mét chiéu
(one-way ANOVA) va kiém dinh LSD (Least Significant Difference) véi o = 0,05 bang phan
mém Statgraphics Centurion XVII. Cac d6 thi dwoc v& bang cong cu Excel (Office 2010,
Microsoft Corp., USA).

3. KET QUA VA THAO LUAN
3.1. Anh huéng ciia ndng d9 enzyme dén ham hrong triterpenoid

Ham lugng triterpenoid cta ting thi nghiém dugc xac dinh thong qua phuong trinh duong
chuan axit ursolic: y = 2,0067x — 0,0121; R?= 0,9929, trong d6: x 14 nong do cua triterpenoid
mg/mL; y 1a d6 hap thu do & budc séng 548 nm.

Két qua khao sat anh huong ciia nong do enzyme cho thay, ham lugng triterpenoid tang
khi nong d6 enzyme tang va diéu nay pht hop vi véi mot lugng co chét xac dinh, khi nong do
enzyme ting thi hiéu suat phan tng enzyme ciing ting. Tuy nhién, khi lvong enzyme ting cao
trong khi lugng co chat van cb dinh thi ham luong triterpenoid giam nhu thé hién ¢ Hinh 1.
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Hinh 1. Anh huéng ciia ndng d6 enzyme dén ham luong triterpenoid
Céc chir cai khac nhau trong cling mgt biéu d@o thé hién su khac biéz ¢é y nghia
vé mat thong ke theo phdn tich ANOVA (o. = 0,05)

Két qua thuc nghiém cho thiy c6 su khac biét c6 ¥ nghia thdng ké vé ham luong
triterpenoid khi ndng do enzyme tang. Diéu nay la do khi thay d6i nong do enzyme thi ham
luong triterpenoid tang va dat gia tri cao nhét 12 6,79 mg/g CK ¢ néng do enzyme 2,5%, diéu
nay c6 thé giai thich theo phuong trinh Michaelis-Menten khi nong do enzyme cang tang thi
hiéu suat ctia phan ing ‘enzyme cang tang [16], néu luong enzyme it thi co chit du khong phan
g hét véi enzyme dan dén téc d6 phan tng cua enzyme cham lam cho qua trinh trich ly
khong hoan toan. Bén canh do, khi lugng enzyme tang dén mirc bio hoa co chat thi van téc
phan ng cia enzyme khong thay dbi. Do d6, khong lam ting ham luong triterpenoid thu dwoc
va lang phi enzyme. Két qua nay twong dong véi nghién ciru sir dung enzyme két hop séng
siéu am trich ly saponin tir ci dang sam (Codonopsis pilosula) [17]. Tir nhiing 1ap luan trén,
nong d6 enzyme 2,5% la nong do phi hop va ¢ dinh cho cac budc khao sét tiép theo.

3.2. Ty 1€ dung moéi: nguyén li¢u

Ethanol dugc sur dung lam dung méi trich ly, anh huong cua ty 1€ dung moi: nguyén liéu
duoc khao sat & cac muc tir 8-24 mL/g. Két qua duoc thé hién ¢ Hinh 2.

o 97 7,710
(@) 8 !
2 .|
£ 5,83 5,71
=z 671
2 gl 4,600
2 4,06
= 4
2
£ 5
g 2}
= 11
8:1 121 16:1 20:1 24:1

Ty 1¢ dung mdi: nguyén liéu (mL/g)
Hinh 2. Anh huéng cua ty 1¢ dung mdi: nguyén ligu dén ham lugng triterpenoid
Cac chir cai khac nhau trong cung mét biéu do thé hién sy khac biét ¢ y nghia
ve mat thong ké theo phan tich ANOVA (o = 0,05).

Luong dung moi nhiéu hay it déu anh huéng téi qué trinh trich ly cac hop chét trong
nguyén liéu. Thém vao do, két qua thuc nghiém cho thay cé su khéc biét y nghia thong ké ve
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ham lugng triterpenoid giita cac muc ty 1¢ dung méi: nguyén ligu. Cu thé, ham lugng
triterpenoid tang khi ty I¢ dung moi: nguyén li¢u tang tir 8:1 1én 20:1 mL/g. Triterpenoid dat
gia tri cao nhat 12 7,71 mg/g CK & ty 1 20:1 mL/g va thap nhat 12 4,06 mg/g CK ¢ty lé 8:1 mL/g.
Trong qué trinh trich ly, ethanol 1a méi truong tham thau vao nguyén ligu dé hoa tan
triterpenoid. Theo nghién ctru trudc day, ty 1¢ dung moi: nguyén lidu anh huong dén ham
luong hop chét vi ty & dung moi: nguyén liéu cao c6 thé gy ra sy chénh léch nong do giita
bén trong va bén ngoai chat nén, c6 loi cho viéc truyén khéi va thic day su di chuyén cua céc
dong dung méi mang theo cAc chat hoa tan ra bén ngoai [18]. Khi lugng ethanol qua it thi khdng
du dé hoa tan triterpenoid, dan dén ham luong triterpenoid thu dugc khong cao. Nguoc lai, khi
luong ethanol nhiéu s& gitip thiic day qué trinh khuéch tan triterpenoid vao dung méi cho dén
khi quéa trinh khuéch tan dat muc t6i da [19]. Tuy nhién, khi ty 1é dung mdi: nguyén liéu ting 1én
24:1 mL/g thi ham luong triterpenoid giam, diéu ndy c6 thé giai thich rang do trong qua trinh
siéu &m c0 thé trich ly ra nhiéu hop chat hoa tan, gay ra bdo hoa dung mdi [20]. Do dé, ty Ié
dung mai: nguyén liéu & mirc 20:1 mL/g duoc chon dé tién hanh cac thi nghiém tiép theo.

3.3. Nhiét d¢ trich ly

Két qua khao sat anh huong caa nhiét do dugc thé hién & Hinh 3 cho thiy ca nim muc
nhiét d6 déu anh hudng dang ké dén ham luong triterpenoid.

9,509

I 8,50¢
8 L
6,34¢
6 5,04b
4,08°

4

2

0

50 60 70

Nhl@t do (°C)

=
o

Ham lugng triterpenoid (mg/g CK)

Hinh 3. Anh hudng cua nhiét do dén ham luong triterpenoid
Cac chi cai khac nhau trong cling mét biéu do thé hién sw khac biét c6 y nghia
vé mat thong ké theo phén tich ANOVA (a = 0,05).

Két qua phan tich phuong sai cho thiy, ham luong triterpenoid khac nhau cé ¥ nghia
thong ké & cac murc nhiét do trich ly. Tir két qua nhu thé hién ¢ Hinh 3, c6 thé thiy rang khi
nhiét do tang dan thi ham lugng triterpenoid ciing tang va dat gia tri cao nhat 1a 9,5 mg/g CK
& 60 °C. Khi nhiét do ting cao, d6 hoa tan cua triterpenoid, toc do khuéch tan, truyén khoi
tang 1én va giam do nhét cia dung méi nén lugng triterpenoid trich dugc nhiéu hon. Tuy nhién,
khi nhiét tang 1én 70 °C, ham lugng triterpenoid giam, nguyén nhan la do nhi¢t do tang qua
cao tao diéu kién ting téc do phan hity cAc hop chat trich duoc, cu thé 1a tritrerpenoid [21].
Két qua ¢ Hinh 3 cho thdy nhiét d6 60 °C la thich hop nhét va nhiét do nay dugc chon dé cb
dinh cho céac budc khao sat tiép theo.

3.4. Thoi gian

Thoi gian c6 anh huong khac nhau 1én ham lugng triterpenoid duoc trinh bay trong Hinh 4.
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Hinh 4. Anh huéng cua thoi gian dén ham luong triterpenoid
Cac chir cai khégc nhau trong cung mét biéu do the hién su khac biét cé y nghia
vé mat thong ké theo phan tich ANOVA (0. = 0,05).
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Két qua thuc nghiém cho thy co su khéc biét ¥ nghia théng ké vé ham luong triterpenoid
giira cac muc thoi gian. Két qua cho thiy ham luong triterpenoid ting khi thoi gian siéu am
tang va dat gia tri cao nhat 1a 11,17 mg/g CK & muc thoi gian siéu 4m 1a 60 phut. Sau d6 ham
lwong giam dang ké khi thoi gian tang 1én, ham lugng triterpenoid thip nhat 1 4,02 mg/g CK
& muc thoi gian 30 phat. Trong qua trinh siéu am, hién tugng xam thyc khi va vi xody giup
dung mdi khuéch tan vao trong té bao. Céc chat tiép xdc véi dung méi va ham luong cac chat
nay phu thudc vao thoi gian twong tac giita hai pha ran va long. O mic 30 phut, thoi gian chua
da dé dung méi khuéch tan vao nguyén liéu, cho nén ham luong triterpenoid thap. Khi thoi
gian siéu 4m hon 60 phat, ham luong triterpenoid giam dang ké do ciu tric bi pha hay boi
s6ng siéu am dan dén mot lugng Ion triterpenoid bi phan hay [22]. Viéc kéo dai thoi gian siéu
am s& lam gia ting cac tac dong nén dan 1én thanh té bao va 1am cho sy bién ddi cac hop chat
di&n ra manh mé hon, tir 46 dan dén sy phan hity mét lugng l6n triterpenoid. Vi vay, 60 phut
duoc chon la thoi gian trich ly thuan lgi.

3.5. Cong suit siéu Am
Khi ting cong suat siéu am tir 120 dén 600 W thi ham lugng triterpenoid c6 sy thay doi
va sy thay doi nay c6 y nghia ve mat thong ké. Tuy nhién, ¢ cong suat 240 W va 600 W khong
6 sy khac biét c6 y nghia nhu thé hién & Hinh 5.
11,33¢
10,13¢
9,040 8,96¢
| I I l
240 360 480 600

Cong suét sidu 4m (W)

= e
ISERN)
T T

o N B~ O

Ham lugng triterpenoid (mg/g CK)

Hinh 5. Anh hudng cua cng suét siéu am dén ham luong triterpenoid
Cac cher cai khé‘c nhau trong cung mgt biéu do the hién sy Khac biét cé y nghia
vé mat thong ké theo phén tich ANOVA (a = 0,05).
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Khi cong suat siéu am tang tir 120 1én 480 W, ham lugng triterpenoid ting 1én dang ké
va cao nhat 1a 11,33 mg/g CK khi cong sut siéu am dat 480 W va giam khi cong suat siéu &m
tang 1én 600 W. Khi cong suét siéu am cang I6n thi qué trinh xam thyc khi cang manh, hiéu
ung Vi bot khi cua song siéu am thuc day qua trinh giai phong hoat chat. Niang luong siéu am
lam tang dao dong bé mit, tao ra ap luc 16n gidp tham thiu dung méi tot hon va tac dong dén
té bao vat licu, taing kha nang truyen khdi ti bé mat phan cach, cac md té bao bi pha va, tao
diéu kién thuan loi cho triterpenoid khuéch tan vao dung méi nén ham luong ting 1én [23].
Tuy nhién, khi cdng sut siéu am vurot quéa 480 W, hiéu qua cua qué trinh trich ly giam dan do
tang qua muc s6 luong bot khi trong dung méi, diéu nay lam giam hiéu qua qua trinh truyén
nang lugng vao moi truong va lam giam ham lugng triterpenoid trich dugc. Ngoai ra, khi nang
luong tao séng siéu am cao 1am cho nhiét do trong long dung méi ting cao dan dén kha ning
phan hay triterpenoid. Do d6, 480 W 1a cong sut siéu am phu hop cho qué trinh trich ly
triterpenoid tir nAm linh chi.

Nhu vay, ham lugng triterpenoid thu dugc la 11,33 mg/g CK va két qua nay cting phu
hop véi nghién ctru trude day rang enzyme ket hop vaéi siéu am thu dugc hiéu suat cao hon so
Véi cac phuong phap thong thuong [24].

3.6. Panh gia hoat tinh khiang oxy hoa

Hoat tinh khang oxy héa ciia cao ndm linh chi duoc xac dinh dua vao phan trim bat géc
tu do DPPH. Kha ning bat géc ty do DPPH cua nam linh chi duoc xac dinh dya vao gia tri
ICso, tai ndng do mau dé tc ché duoc 50% gdc tu do. Gié tri 1Cso cang thap mau s& ¢ hoat
tinh khang oxy hoa cang cao va nguoc lai. Chat chuan axit ascorbic dugc 1am ddi chiing. Phan
tram bét goc tu do DPPH cua axit ascorbic va cao chiét dugc thé hién & Hinh 6.

< 100 70 -

= y =3,797x + 4,785 S y = 0,0725x + 22,462

= g0 - R2=0,9873 = R2=0,9871

A & 60

a £ 60

o a

T 601 2

2 =50 -

8 2

g g 40 4

s 20 A g

g E

Z 0 : : : : . . S 30 - - - - -
0 5 10 15 20 25 30 & 150 250 350 450 550 650

Néng d¢ axit ascorbic (ug/mL) Nong d6 cao chiét (ug/mL)

a) b)
Hinh 6. Phan trim bét goc tu do DPPH cua axit ascorbic (a) va cao chiét (b)

Két qua chi ra kha nang khang oxy hoa cia cao linh chi ty 1é thuan véi nong do cao chiét.
Khi ting ndng d6 cao chiét tir 200-600 pg/mL thi kha ning bét géc tu do DPPH ting tir 35,92-
64,43%. Tir d6 cho thay khi ndng d6 cang cao thi kha ning khang oxy cua cao chiét cang cao.
Gid tri 1Cso ciia cao chiét 1a 379,8 pg/mL, cao hon gan 31,91 lan so véi ascorbic acid véi 1Cso
1a 11,9 pg/mL. Tir két qua trén, c6 thé thdy kha niang khang oxy hoa cua cao linh chi chua cao.
Tuy nhién, so sanh vai cac nghién cuiru trude day, ICso cua cao linh chi trong nghién ciu nay
cao hon so véi cao chiét methanol nam linh chi c¢é xuat x& tir An D9 (1Cso = 290 pg/mL) [25],
Xap xi véi ICso cuia cao chiét ethanol tir nam linh chi nguon gbc Viét Nam trich ly bang phuong
phép siéu &m vai gia tri 1Cso trong nghién cau 1a 347,13 ug/mL [26]. Ngoai ra, kha nang tiép
can steric dén vi tri géc DPPH dé tc ché ciing xay ra, axit béo chudi dai hoic cac phan tu 16n
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¢6 nhiéu vong, chudi dai, cu trdc phan nhanh co thé 1am giam kha ning tiép xuc va phan tng
V@i cac goc tu do, do d6 lam giam hoat tinh chong oxy hoéa [27].

4. KET LUAN

Trong nghién ciru nay, triterpenoid duoc trich ly thanh cong tir nam linh chi bang phuong
phép enzyme c6 hd trg siéu am (ultrasound-assisted enzyme extraction - UAEE). Véi cac diéu
kién trich ly 1a ham lugng enzyme 2,5%, ty 1€ dung méi: nguyén liéu la 20:1 mL/g, nhiét do
60 °C, thoi gian 60 phdt va cong suat siéu am 480 W thu dugc ham luong triterpenoid cao
nhat dat 11,33 mg/g CK. Hoat tinh khang oxy héa cua cao chiét thu nhan & diéu kién téi vu
dugc danh gia kha ning bat gbc tw do DPPH va gid tri ICso 12 379,8 pg/mL. Do d6, UAEE ¢6
thé duoc coi la mot phuong phép trich ly thich hop va hiéu qua ddi véi triterpenoid tir nAm
linh chi va mé rong hudng nghién ctru sau hon lién quan dén ky thuat trich ly hién dai nay.

Loi cam on: Nghién ciru nay dugc tai tro bsi Dai hoc Quéc gia Thanh phd Ho Chi Minh
(PHQG-HCM) trong khudn kho dé tai ma so B2019-20-02. Chiing t6i Xin cam on Truong Dai
hoc Bach Khoa, PHQG-HCM da ho trg thoi gian, phuong tién va co sd vat chat cho nghién
clru nay.
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ABSTRACT

INVESTIGATION OF FACTORS AFFECTING THE EXTRACTION OF
TRITERPENOIDS FROM Ganoderma lucidum BY ULTRASOUND-ASSISTED
ENZYMATIC EXTRACTION

Nguyen Minh Anh™23 Phan Nguyen Cam Chuong®?2, Nguyen Duc Viet}?2,
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*Vietnam National University Ho Chi Minh City (VNU-HCM)

*Ho Chi Minh City University of Food Industry

*Email: nhhieubk@hcmut.edu.vn

Triterpenoids in Ganoderma lucidum (G. lucidum) are known for their outstanding
biological activities such as antioxidant, antibacterial, anticancer, and antidiabetes. The aim of
this study was to provide suitable conditions to obtain the highest-triterpenoid G. lucidum by
ultrasonic-assisted enzyme extraction (UAEE) method. Therefore, the study investigated the
conditions affecting the extraction process such as enzyme concentration (%), solvent:
material ratio (mL/g), temperature (°C), extraction time (hour), and ultrasonic power (W),
according to the single-factor experiment. The results showed that the obtained triterpenoid
content was 11.33 mg/g of dry matter with enzyme concentration of 2.5 %, solvent: material
ratio of 20:1 mL/g, the temperature of 60 °C, 60 min of ultrasonic time, and ultrasonic power
of 480 W. The free radical scavenging ability of 2,2-diphenyl-1-picrylhydrazyl of the extract
with an 1Cs value of 379.8 pg/mL. The UAEE method is considered a green approach in
extracting high-quality triterpenoid mushrooms, suitable for applications in pharmaceutical
technology and functional foods.

Keywords: Antioxidant activity, Ganoderma lucidum, triterpenoids, ultrasound-assisted
enzymatic extraction.
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