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HOAT TINH CHONG OXY HOA CUA SAPONIN TRONG CAO
CHIET TU THAN RE CAY BAY LA MOQT HOA (Paris polyphylla Sm.)

ANTIOXIDANT ACTIVITY OF SAPONIN EXTRACTION FROM RHIZOME OF
SEVEN LEAVES ONE FLOWER TREE (Paris polyphylla Sm.)

TRUONG THE QUANG®

TOM TAT: Xdy dung quy trinh tach chiét va wéc heong hiéu sudt thu nhdn cao chiét tir
than ré cdy bay ld mot hoa la 22,03%. Phdn bé ham heong saponin todn phan trong cdy
bay ld mot hoa nhiéu nhat & than ré 7,19%, ¢ than la 0,89% va thap nhat & ld 0,49%. Hiéu
sudt cao chiét tir than ré cdy bay ld mét hoa dat 20,03%, dé am cia cao chiét 18,02%, do
tro ciia cao chiét 5,86%, ham lwong saponin toan phan trong cao chiét 61,30%. Khdo sat
khd néng chong oxy héa theo néng dg saponin va wéc lwong hoat tinh chéng oxy héa cia
saponin trong cao chiét bang phwong phdp MDA dwoc ICS50 = 159,35 ug/ml. Khdo sdt
kha nang chong oxy héa theo nong dg chdt chudn trolox va wéc long hoat tinh chong oxy
héa cia trolox bang phwong phdp MDA dwoc ICT50 = 562,81 ug/ml. Hoat tinh chéng oxy
hoéa ciia saponin trong cao chiét manh hon chdt chudn trolox 3,53 lan.

Tir khéa: cdy bay ld mét hoa; than ré; cao chiét; saponin; trolox.

ABSTRACT: The extraction process has been built and the extraction yield from the
rhizome of Paris polyphylla is estimated at 22.03%. Distribution of total saponin content of
Paris polyphylla in rhizomes is the highest with 7.19%, while the stem is 0.89% and in the
lowest leaf is 0.49 %. Extractration yield of the rhizome of Paris polyphylla is 20.03%, the
moisture content of extracts is 18.02%, the ash content of extracts is 5.86%, the total saponin
content of extracts is 61.30 %. Examination of antioxidant capacity by saponin concentration
and estimated antioxidant activity of saponin in extracts by MDA method is 1Cssp = 159.35
ug/ml. Examination of antioxidant capacity by trolox standard concentration and
antioxidant activity estimation of trolox by MDA method is ICysp = 562.81 wg/ml. The
antioxidant activity of saponin in extracts is 3.53 times stronger than that of trolox standard.
Key words: Paris polyphylla; rhizome; extracts; saponin; trolox.

1. PATV AN PE oxy héa. Vi viy, viéc nghién ctru tao ra chét
Nhiing tic dong tir bén trong hodc bén chdng oxy héa dé bd sung di va dang dugc
ngoai co thé con nguoi gy ra su mat can bang ~ cac nha khoa hoc tim kiém va phat trién.
cua hé théng chéng oxy hoa. Nhidu can bénh ~ Nhiing kham phé v& hoat tinh chéng oxy hoa
hién nay dwoc chimg minh do quy trinh stress ~ cia mot s6 loai dugc li¢u va cac hop chat co
nguon goc tu nhién duge uu tién hang dau vi
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tinh nang va d an toan, cling nhu hi¢u qua
trong viéc ngan nglra va chira tri cac loai bénh
nhu ung thu, xo vita dong mach,... Dac biét,
hop chét chdng oxy héa & thuc vat chiém da
s6 nhu saponin, carotenoid, flavonoid, vitamin
C, vitamin E [9, tr.44-84].

Cay bay 1a mot hoa (Paris polyphylla Sm.)
va nhitng loai thuc vat khac cung chi 1a nhiing
cdy thubc thudc dién quy hiém ¢ Viét Nam
duoc sir dung dé chéng khuén, chéng nim, chira
ran cin, cAm mau,... trong dan gian [3, tr.90-92].
Thanh phéan cta ching chira nhiéu hop chat c6
kha ning chéng oxy héa nhu saponin duoc ting
dung trong linh vuc y hoc.

Saponin triterpenaid (30C) Saponn sterod
Pentacyclic v Tetrneyelic 1 Spuosm;l__u‘
y 2. Furostan
3, Annnofurostsn
— — 4, Sparosolan
{3 wng 6 cynk) 3. Dammsaran 5 Stslmidm
1. Olean 6. Lanostan 6. Cis triic kho
2. Ussan 7. Cuicusbitan _
3. Lupan
4. Hopan

Hinh 1. So d6 phan loai saponin [5, tr. 3-15]

Saponin 13 glycoside phan bd kha rong
trong thuc vat. Dua vao cau tric aglycon,
nguoi ta chia saponin thanh hai nhom 16n 1a
saponin steroid va saponin triterpenoid.
Riéng saponin triterpenoid gdm c¢o
pentacyclic (nhém olean, nhom ursan,
nhom hopan,...) va tetracyclic saponin
(nh6m dammaran, nhom cucurbitan,...) [4,
tr.126-127]. Saponin c6é hoat tinh khang
khuan, khang nim, khang viém. Saponin
nhom spirostan co nhiéu chat cé hoat tinh
khang ung thu. Céc glycoside spirostanol
c6 trén bon don vi dudng thi thdy c6 tac
dung chdng ung thu 5 rét. Tac dung hudng
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duc, tac dung lién hé than kinh, tac dung
1én dong vat mau lanh va con trung dugc
tmg dung dé chong mdi, lam liét giun,...
Saponin steroid duoc ding dé tong hop cac
ndi tiét td steroid nhu testosterone,
progesteron, cortison [5, tr. 3-15].

Nghién ctru hoat tinh chéng oxy hoa
(HTCO) ciia saponin trong cao chiét tir than ré
cay bay 14 mot hoa 13 can thiét, nhim gop phan
lam sang to thanh phan hoa hoc ciing nhu gia
tri vé& dugc lidu chiét xuat tir than ré cay nay.

Hinh 2. Than ré cay bay l1a mot hoa
(Paris polyphylla Sm.) [7]

Trong nghién ctru nay, HTCO cua
saponin trong cao chiét duoc dinh nghia 13
nong do saponin ICssy (g/ml) tmg véi 50 %
kha nang bt gbc tir do DPPH (1,1 - diphenyl-
2 - picrylhydrazyl) hoac tmg véi 50 % kha
ning c ché peroxy hoa lipid t& bao bang
phuong phap MDA (Malonyl Dialdehyd).
Kha nang bét gdc tw do DPPH hodc kha ning
tic ché peroxy hoéa lipid té bao dugc goi 1a kha
ning chdng oxy héa va ky hiéu 1a KNCO (%).
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O Viét Nam, cac dé tai nghién clru vé
thanh phan héa hoc va tic dung dugc 1y cay
bay 14 mot hoa van con han ché. Hién nay,
Vién Duoe liéu ¢6 luu trit mot sb cong trinh
nghién ctru vé ciy bay 14 mot hoa nhung da
$6 1a tai liéu nude ngoai, chu yéu 1a cac két
qua khao sat thuc trang va bao vé ngudn
gene cua loai cay nay tai Viét Nam [10].

Nam 2007, viéc tim kiém céac san phdm
tu nhién hoat tinh sinh hoc tir than ré Paris
polyphylla cua Dekota K. P. va cac cong sy
din dén sy co lap cia bdn hop chat
saponin. Ciu triic héa hoc ctia ching dugc
xéac dinh bang cich so sanh quang pho voi
cac sb liéu dd bao cdo. Cac chat chiét xuét
tir chloroform, ethyl acetate va butanol loai
cdy nay duoc tim thdy c6 tiém ning tc ché
tir nhe dén trung binh chéng lai enzyme
tyrosinase va antileishmanial [2].

Nam 2010, Wang. G. X. va cong su da
béo cao vé tiém ning kiém soat hoat dong
ctia san Dactylogyrus tir cac hop chat c6 1ap
duoc trong than ré Paris polyphylla. Ca hai
hop chét dioscin va polyphyllin D déu thé
hién kha ning khang dang ké voi
Dactylogyrus [11, tr.1102-1105].

Nam 2012, Xia Wu va cong sur da phan 1ap
dugc mudi mot saponin steroid tir than ré cuia
Paris polyphylla, trong d6 co6 bay saponin
steroid duogc biét dén. Cac hop chét co 1ap da
duoc thir nghiém c6 kha ning gay doc té bao
ung thu biéu mé vom hong va hién thi tic dung
{ic ché manh hon cisplatin [13, tr.33-143].

Nam 2014, Yan-Shi Wen va cong su
da phan 13p duogc chin saponin steroid tu
than ré cua Paris polyphylla, bén canh bay
hop chat da duoc biét dén, c6 hai saponin
chua tung duoc bao cdo trudc do la
dianchonglouosides A va B. Ngoai ra,
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nhém tac gia cling chimg minh rang céc
hop chét duoc ¢6 1ap c¢6 doc tinh kha manh
v6i hai dong t& bao ung thu & ngudi
HEK?293 va HepG2 [14, tr.31-34].
2.MUC TIEU VA NOI DUNG NGHIEN CUU
2.1. Muc tiéu nghién ctru

Khido sat KNCO theo ndng do cua
saponin trong cao chiét tir than ré cay bay l4
mdt hoa, wdc lwgng HTCO cua saponin trong
cao chiét va d6i chimg véi chat chuan trolox.
2.2. Noi dung nghién ciru

Xay dung quy trinh chiét xuat cao con
tir than ré cay bay 1a mot hoa, udc luong
mot sd chi tiéu hoa Iy cia saponin trong
cao chiét, khao sat kha nang chéng oxy hoa
ctia saponin trong cao chiét bang phuong
phap bat géc ty do DPPH (1,1 - diphenyl —
2 - picrylhydrazyl), khao sat kha nang
chéng oxy hoa cua saponin trong cao chiét
qua kha ning uc ché peroxy hoa lipid té
bao bang phuwong phap MDA (Malonyl
Dialdehyd), udc lugng HTCO cua saponin
trong cao chiét so vai chat chuan trolox.
3. PHUONG PHAP NGHIEN CUU
3.1. Quy trinh chiét cao tir thin ré cay
bay 1a mgt hoa

Than ré cdy bay 14 mot hoa dem phoi
nang cho kho, sau d6 nghién va rdy 3mm dé
c6 bot min, sau d6 trich ly bang dung méi con
80 do theo ty 1€ 1:6 va c6 dac chan khong thu
duoc cao chiét con gol1 tat 1a cao chiét.
3.2. Phuong phap dinh lugng saponin tong so

Ham Iuong saponin tong sd trong cao
chiét duoc udc luong bang phuong phap khéi
lugng. Can chinh xac 0,5 g cao chiét, hoa véi
10 ml nudc cat va lic loai tap véi diethyl ether,
thu ldy pha nudc va lic tiép vai n-butanol bdo
hoa nude.
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A.100
~ M(100-D) )

Trong d6: X: Hiam luong saponin trong mau
cao chiét (%), A: Khdi luong cin saponin thu
duoc (g); D: Bo 4m ctia miu cao chiét (%);
M: Khéi luong mau cao chiét (g).

Cb6 bay hoi n-butanol thu dugc cén
saponin. Sdy kho cin saponin & 105°C dén
khéi luong khong dbi va can [1, tr.390-396].
Ham lugng saponin theo nguyén liéu kho tuyét
ddi duoc tinh theo cong thc (1).

3.3. Uéc lwong kha ning chdng oxy hoa
ciia saponin biang phwong phap DPPH

DPPH 1a chat mau tim c¢6 gbc tu do
nho vao dién tir chua ghép doi. Saponin la
chat chong oxy hoa c6 kha ning bat goc tu
do cta DPPH lam gidam cuong d mau. Vi
thé, ndng do saponin trong mau cang cao
thi cuong do0 mau cua DPPH cang giam,
dugc xac dinh bang cach do do hap thu A
trén may quang phd hip thu phan tor UV-
VIS & budc song 517 nm [1, tr.390-396].
Kha ning chdng oxy hoa KNCO (%) duoc
tinh theo cong thurc (2).

KNCO {1—&}.100 (2)
AO

Trong d6: At: D6 hap thu ciia mau thu;
Aq: D6 hp thu ciia mAu tring (chimg dung moi).

3.4. Uéc lwong kha ning chéng oxy hoa
ciia saponin bang phwong phap MDA

Uéc luong kha ning chdng oxy hoa
clia saponin trong cao chiét qua kha ning
trc ché peroxy hoéa lipid mang té bao bing
viéc x4c dinh ham lugng MDA 1 san pham
cua qua trinh peroxy hoa lipid.

AT

—A—J.loo (3)

0

KNCO =(
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Trong d6: Ar: D6 hap thu ctia mau thi;
A DO hip thu ctia mau tring (chimg dung méi).

MDA c6 kha nang phan ung véi acid
thiobarbituric dé tao thanh phac hop
trimethin mau hong c6 budc séng hap thu
cuc dai 532nm [6, tr. 243-256]. Kha nang
chéng oxy hoa KNCO (%) duge tinh theo
cong thuc (3).

3.5. Hoat tinh chdng oxy héa ciia saponin
s0 v6i chat chuén trolox

Trolox (6-hydroxy-2,5,7 8-tetramethylchroman-
2-carboxylic acid) 1a chét chéng oxy héa nhu
vitamin E. Hoat tinh chdng oxy hoéa cua
saponin trong cao chiét duoc tinh theo hoat
tinh chong oxy hoa cia chat chuan trolox
tuong dwong, dugc do bang don vi trolox
goi 1a Trolox Unit (TU).

U6c lugng phuong trinh KNCO = f(x),
trong d6 KNCO (%) 1a kha ning trc ché
peroxy hoéa lipid mang té bao theo ndng do
x cta saponin (hodac trolox). Sau do, ndi suy
ra gid tri HTCO cua saponin (hodc trolox)
Xs0 = 1Csp ttng v&i kha nang tc ché peroxy
hoa lipid KNCO = 50 %, gia tri ICs cang
nho tuong tng vé1 HTCO cang lén. HTCO
cua saponin ICgsp s€ duoc tinh theo don vi
TU dua vao ICtso cia chit chuan trolox.

HO 0

OH
0

Hinh 3. C4u tao hoa hoc cua trolox [12]
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4. KET QUA VA THAO LUAN
4.1. Phan b6 ham lwong saponin toan
phin trong ciy bay 14 mét hoa

Phan tich phuong sai véi muc tin cay
0,05 ham luong saponin toan phan co trong
cdy bay 14 mot hoa nhiéu nhit ¢ than ré
7,19 %, con & than 13 0,89 % va thap nhit &
14 0,49 % (Bang 1). Do d6, dung nguyén
lidu 13 than ré ciy bay 14 mot hoa dé chiét
xuét cao con c6 chira saponin.

Bang 1. Phan bb ham luong saponin
trong cay bay la mot hoa [8]

Ham lugng saponin (%)
Than ré Than La
7,19° 0,89° 0,49°

4.2. Ham hrong saponin trong cao chiét
tir than ré cAy bay 14 mét hoa

Hiéu suit cao chiét tir than ré& cay bay
14 mot hoa dat 20,03 %, d6 am trung binh
ctia cao chiét 18,02 %, do tro trung binh
ctia cao chiét 5,86 %, ham luong saponin
toan phan trong cao chiét 61,30 %.
4.3. Uéc lwgng KNCO ciia saponin trong
cao chiét bang phwong phap DPPH

Phan tich phuong sai véi muc tin cdy
0,05 cho thay kha ning chong oxy hoa ctia
saponin trong cao chiét ting ty 1¢ thuan
theo nong do saponin. Kha niang chong oxy
hoa cao nhat 78,36 % & nong do saponin
2000 pg/ml, kha ning chong oxy hoa thap
nhit 19,89 % & ndng do saponin 50 pg/ml,
xem Bang 2.

Bang 2. Kha ning chong oxy hoa ctia saponin trong cao chiét theo phuong phap DPPH [8]

Nong dd saponin x (ug/ml) 2000

1000

500 250 100 50

KNCO (%) 78,36°

50,15°

41,10° 32,68 | 29,06° 19,89

4.4. Uéc lwogng KNCO cia saponin trong
cao chiét bang phwong phap MDA

Phén tich phuong sai véi mic tin cdy
0,05 cho thy kha ning chéng oxy hoa ciia
saponin trong cao chiét ting ty 1¢ thuan

theo nong do khao sat. Kha ning chéng oxy
hoa cao nhat 1a 89,23 % ¢ ndng d6 saponin
2000 pg/ml, kha niang chdng oxy héa thip
nhat 1a 27,25 % & ndéng dod saponin 50
pg/ml, xem Bang 3.

Bang 3. Kha ning chéng oxy hoa cta saponin trong cao chiét theo phuong phap MDA [8]

Nong dd saponin x (ug/ml) 2000

1000

500 250 100 50

KNCO (%) 89,23

87,25"

78,24° | 59,78% | 38,02° 27,25

4.5. Hoat tinh chong oxy héa ciia saponin

trong cao chiét tinh theo don vi trolox
Kha ning chdng oxy héa cua trolox

theo phuong phap MDA dugc néu trong

bang 4, phan tich phuong sai voi mutc tin
cdy 0,05 cho thiy KNCO phuy thudc vao
nong do trolox.

Bang 4. Kha niang chéng oxy hoa cua trolox theo phuong phap MDA [8]

ong do trol

Nong dg troloxx | )05 | 1000 | 500 250 100 50
(Hg/ml)

KNCO (%) 77,70° | 63,49° | 44,08 | 29,96° | 14,86° | 5,32
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Tir s6 liu Bang 3, u6c luong duoc
phuong trinh KNCO cua saponin trong cao
chiét, phuong trinh (4) v6i binh phuong hé
sd twong quan R? = 0,961 ~ 1.

KNCO = 18,397.In(x) — 43,293 4)

HTCO cua saponin trong cao chiét ICss0
= 159,35 pg/ml tmg véi KNCO = 50 %.

KNCO = 18397 In(x) - 43293
o, R2= 0,961
KNCO (%) 1Cs50= 159,35 pg/ml

100

. 8923 *

80‘
|
|

60
40 -

750 1000 1250 1500 1750 2000
Nong a5 saponin (ug/ml)

500

Hinh 4. b thi biéu dién twrong quan gitra KNCO (%)
va nong d¢ (png/ml) cua saponin trong cao chict [8]
Tir s liéu Bang 4, u6c luong duoc phuong
trinh KNCO cua trolox, phuong trinh (5) véi
binh phuong hé s6 twong quan R2= 0,987 ~ 1.
KNCO =19,964.In(x) — 76,431 (5)
HTCO cua trolox ICtsp = 562,81 ug/ml
ung voi KNCO = 50 %.

KNCO=19,964.In(x) - 76,431
R2=0987
KNCO (%) 1CT50=56281 pg/nl
80 ]
1,70
60 59
40 8 4408
29,96
2
¥ ’)( 14,86
532
0 :
0 250 500 750 1000 1250 1500 1750 2000
Nong df trolox (ug/ml)

Hinh 5. Do thi biéu dién tuong quan giita KNCO
(%) va ndng d6 (ug/ml) cua trolox [8]
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HTCOs cua saponin trong cao chiét tr
than ré cdy bay 14 mot hoa cao hon trolox
3,53 lan. HTCOs cua saponin trong cao
chiét tir than r& cay bay 14 mot hoa tinh theo
don vi TU:

IC:TSO —

HTCO, = 3,53(TU)

S50
5. KET LUAN VA KIEN NGHI
5.1. Két luan

Xay dung quy trinh tach chiét va udc
luong hiéu suat thu nhan cao chiét tir than
ré cay bay 14 mot hoa 1a 22,03%.

Phan bé ham lugng saponin toan phan
trong cay bay 14 mot hoa nhiéu nhat & than
ré 7,19 %, con ¢ than 1a 0,89 % va thap
nhat & 14 0,49 %.

Hiéu suat cao chiét tir than ré cay bay
l& mot hoa dat 20,03 %, do am cua cao
chiét 18,02 %, do tro ctia cao chiét 5,86 %,
ham lugng saponin toan phan trong cao
chiét 61,30 %.

Khao sat va udc luong kha ning chbng
oxy hoa theo noéng do saponin trong cao
chiét bang phuong phap DPPH cho thiy
kha nang chdng oxy hoa ty I¢ véi nong do
saponin. Phan tich phuong sai véi mac tin
cay 0,05 cho thay, kha nang chéng oxy hoa
cao nhat 78,36% ¢ ndéng do saponin 2000
pg/ml, kha ning chong oxy hoa thap nhét
19,89 % & ndng d6 saponin 50 pug/ml. Khao
sat kha niang chéng oxy hoa theo néng do
saponin va udc luong hoat tinh chéng oxy héa
cta saponin trong cao chiét bang phuong phap
MDA dugc ICssp = 159,35 ug/ml. Khao sat
kha ning chéng oxy hda theo nong do chat
chudn trolox va udc lugng hoat tinh chdng
oxy hoa cia trolox bang phuong phap MDA
dlI(_)’C ICt50 = 562,81 ug/ml.



TAP CHI KHOA HOC BAI HOC VAN LANG Truong Thé Quang

Hoat tinh chéng oxy héa cta saponin  5.2. Kién nghi
trong cao chiét manh hon chat chuén trolox Tiép tuc nghién cau quy trinh tach
3,53 lan. Nhu vy, néu tinh theo don vi  chiét, cd lap va xac dinh cdu tric hoéa hoc
trolox thi HTCO cia saponin trong cao  ting loai hop chét saponin tir than r& cay
chiét bang 3,53 TU. bay 14 mdt hoa.
Nghién ctu g dung cua cao chiét tir than
ré cAy bay I&4 mot hoa dé phong va chira bénh.
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