KHOA HOC CONG NGHE

ANH HUOGNG CUA BIEU KIEN TRIiCH LY DEN
HAM LUONG POLYPHENOL VA HOAT TIiNH KHANG
0XY HOA CUA DICH TRICH THAN CAY XA VANG

Pham Hoang Danh' ", Lé Trong Tin!

TOM TAT

Xa vang (Celastrus tonkinensis Pit.) 1a mot loai thao duoc c6 nhiéu tac dung trong y hoc va tot
cho stic khoe. Tuy nhién, nhitng nghién cttu vé loai cay nay hién nay con kha han ché. Trong
nghién cttu nay, than cay xa vang kho duoc st dung lam nguyén liéu dé trich ly cac hop chat
phenolic voi su hé tro ctia khudy tir gia nhiét. Cac 1at than cay kho dwoc rtta sach roi sdy & 60°C
dén khoi lwong khong déi. Nguyen liéu kho dugc nghién min roi sang qua ray va 14y cac hat co
kich thuée trong khoang 106 - 250 pm. Cac yéu t6 anh hudng dén qua trinh trich ly nhu loai dung
moi, ti 1é nguyén liéu trén dung moéi, thoi gian va nhiét do trich ly da duoc khao sat. Ham muc
tiéu 1a ham luong polyphenol tong (TPC) va cac hoat tinh khang oxy héa (DPPH, ABTS, FRAP).
Két qua cho thay, diéu kién trich ly t6t nhat khi st dung dung moéi ethanol 70%, ti 1é nguyén liéu
trén dung moi 1a 1 : 40, thoi gian trich ly 1a 30 phut & nhiét do 60°C. Ham luong polyphenol téng
va céc hoat tinh khang oxy hoéa thu duoc & diéu kien trén lan luot 1a 5,088 pg GAE/mL (TPC),
36,195% (DPPH), 11,402% (ABTS) va 84,849 ng TE/mL (FRAP). Than cay xa vang 1a mot nguon
nguyeén liéu tiém nang, giau cac hop chat c6 hoat tinh chéng oxy hoéa. Dich trich co6 thé duoc co

dac thanh cao chiét, md ra kha ning ing dung vao cac san phdm duoc my pham.

T khoa: Xa vdang, ham luong polyphenol, hoat tinh khang oxy hoa, trich ly.

1. DAT VAN BE

Cay xa vang (Celastrus tonkinensis Pit.) la
mot loai cay quen thuoc & nhitng ngon doi cao cta
tinh Hoa Binh, dong vai tro chinh trong viéc tiéu
thu tra hang ngay. N6 giup bao vé chuc niang gan,
thanh loc co thé khoi cac doc to co hai. Xa vang
con c6 nhiéu tac dung trong y hoc nhu: Hé tro
diéu tri ung thu, cac bénh vé gan, ting sic dé
khang, giam dau, giup thanh nhiét, hanh thay,
diéu hoa hoat huyét. Ngoai ra, cay xa vang con
duwoc cong nhan hiéu qua trong viéc lam giam mun
tring ca va thac ddy mot 1an da tring sang. Trong
than va 14 cay xa vang co6 chita cac hoat chat nhu:
Maytenfolone A, flavonoid, quinon va saponin
triterpenoid va cac thanh phan héa hoc khac nhu:
Tanin, cyanoglycosid, polyphenol va cac axit amin.

Tuy nhién, nhting nghién cttu vé ho cay nay &
Viét Nam cht yéu tap trung vao loai xa den
(Celastrus hindsi). Cay xa vang van chua duoc
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quan tam tuong xtng. Két qua nghién ctru ctia Dai
Thi Xuan Trang va cs (2022) [1] cho thdy, luong
polyphenol (120,30 + 1,15 mg GAE/g cao chiét) va
flavonoid (302,39 + 1,78 mg QE/g cao chiét) t6i uu
khi ngam 14 trong ethanol 69% (v/v) trong 6 gio, ti
lé nguyeén liéu trén dung moéi la 1/36 (w/v) va
nhiét do ngam 1a 60°C. Cé thé thay, 14 cay xa den
la mot nguyén liéu giau polyphenol va flavonoid,
c6 thé st dung nhu mot dugc chit chong oxy héa
va tri dai thao duong.

T do cho thdy, viéc nghién ctu cac yéu to
anh hudng dén ham luong polyphenol va hoat
tinh khang oxy hoéa cta dich trich tir than cay xa
vang, mot loai cay cung ho v6i xa den 1a can thiét.
Cao chiét thu duoc gop phan mé rong tiém nang
ung dung ctia than cay xa vang vao cac san phdm
duoc my phdm. Muc tiéu ctia nghién cttu nay la
tim ra cac thong s6 trich ly thich hop nham thu
nhin dich trich titr thin ciy xa vang c6 ham
luong polyphenol va hoat tinh khiang oxy hoa
cao nhat.
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2. NGUYEN LIEU VA PHUONG PHAP
2.1. Nguyén liéu

Than cay xa vang khé duoc thu mua & clra
hang cay thuéc nam Hoa Binh (thon Phu Hién, xa
Hop Thanh, huyén My Dttc, thanh pho Ha Noi).
Than cay khé c6 mau vang nau, khéong mui, vi
chat. Nguyén lieu duoc rira sach roi siy kho &
60°C dén khoi lwong khong ddi. Sau d6, nguyén
lieu duoc nghién min roi sang qua ray va lay cac
hat c6 kich thuéc trong khoang 106 - 250 pm. Bét
xa vang kho duoc bao quan trong tui zip c6 goi hut
4m va tranh anh ning truc tiép.

2.2. Héa chat

Thudc thtt Folin-Ciocalteu (@6 tinh khiét 98%,
buc), DPPH (2,2-diphenyl-1-picrylhydrazyl, 99,5%,
buc), ABTS (2,2-azino-bis(3-ethyl benzo thiazoline -
6-sulfonic acid), 99,5%, Puc), K;S,05 (96%, Trung
Quoc), axit gallic (98%, Nhat Ban), Trolox (6-
hydroxy-2,5,7,8 tetramethylchroman - 2 - carboxylic
acid, 97%, Sigma), Na,CO, (96%, Trung Quoc), HCI
(36-38%, Trung Quoc), TPTZ (2,4,6-tris (2-pyridyl)-s-
triazine, 99%, My), FeCl,.6H,O (99%, Trung Qudc),
methanol (96%, Trung Qudc), ethanol (98%, Trung
Quoc), CH,COONa (99%, Trung Quéc), CH,COOH
(60%, Trung Quoc). Thudc thie FRAP thu duoc bang
cach tron dung dich dém acetate (300 mM, pH 3,6),
TPTZ 10 mM va FeCl; 20 mM theo tile 10: 1: 1.

2.2.1. Quy trinh trich ly dich trich

Can 1,00 g bot xa vang kho va dong 40 mL
ethanol 70% (ti 1é nguyén liéu trén dung méi la 1:
40 g/mL). Hon hop duogc tron 1an tréen may khuay
ttr gia nhiét & 60°C trong 30 phut va c6 dinh toc do
khudy. Cac yéu t6 anh hudng dén qua trinh trich ly
duoc khdo sat gdm loai dung méi, ti 1é nguyeén lieu
trén dung moéi, nhiét do va thoi gian. Sau khi trich
ly, hon hop duoc loc qua gidy loc c6 duong kinh 16
20 - 25 um dé loai bo ba. Dich loc duoc dinh mirc
lén thé tich ban dau trudc khi xac dinh cac chi tieu
phan tich.

2.2.2. Xdc dinh ham lrong polyphenol tong

Ham lwong polyphenol téng duoc xac dinh
bang phuong phap Folin - Ciocalteu. Hut 1,0 mL
dung dich mau vao 6ng nghiém réi thém 5,0 mL
thuoc thir Folin - Ciocalteu. Lac déu 5 phut roi

them 4,0 mL Na,CO, 7,5%. D€ yén 60 phut trong
bong toi va do do hap thu & budc séng 765 nm [2].
Mau tring 1a dung moi voi cac thudc thtt nhu trén.
Gia tri TPC (ug GAE/mL) dwoc noi suy tir phuwong
trinh duong chudn (chat chudn 1a axit gallic) nhan
v6i hé s6 pha loang.

2.2.3. Xac dinh hoat tinh chong oxy héa DPPH

Kha ning chong oxy hoa cta dich chiét duoc
u6c tinh bang thit nghiém bat géc tuy do DPPH.
biéu chinh gi4 tri OD ctia dung dich DPPH véi ti
le DPPH/methanol 1a 1: 4. Hat 100 pL dich chiét
va tron véi 100 pL DPPH. Bo do hap thu & buoc
so6ng 517 nm sau khi @ 30 phut trong bong t6i [3].
Hiéu qua loai b6 goc tw do DPPH duoc tinh theo
cong thiic:

0 _Ac S
%DPPH = ———=%x100%
Ac ®
Trong do: Ac va Aq lan luot 1a do hap thu cta
mau do6i chirng va mau tht.
2.2.4. Xac dinh hoat tinh chong oxy hoa ABTS

biéu chinh gia tri OD cta dung dich ABTS voéi
ti 16 ABTS/methanol 1a 3 : 40. Hut 10 pL dung dich
mau va 190 puL dung dich ABTS. Lic déu roi dé
yén hon hop 30 phut trong bong t6i. Do do hap thu
& budc séng 734 nm [4]. Dung moéi duoc st dung
lam mau déi ching. Hiéu qua loai bé goc tu do
ABTS duoc tinh tuong te nhu DPPH.

2.2.5. Xac dinh hoat tinh chong oxy héa FRAP

Phuong phap FRAP dua trén su khit phiic hop
[Fe(TPTZ),]* thanh [Fe(TPTZ),]* khi c6 mit chat
chong oxy hoa. Hut 10 L dich chiét va cho phan
ung voi 190 pL thudc thtt FRAP trong 30 phut
trong bong t6i. Do hap thu dugc do & budc song
593 nm [5]. Hoat tinh bat goc tu do FRAP duoc noi
suy tir phuong trinh duong chuidn (chat chudn 1a
Trolox) nhan véi he s6 pha loang.

2.2.6. Xirly s6'liu

MG6i thi nghiém duoc 1ap lai 3 1an dé c6 y nghia
thong ké. Gia tri trung binh va do léch chudn duoc
xir Iy bang phan mém Microsoft Excel 2016. Su
khac biét co y nghia (o < 0,05) cia cac nghiém
thitc duoc danh gia bang phan mém IBM SPSS 20
stt dung kiém dinh Tukey’s-b.
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3. KET QUA NGHIEN CUU VA THAO LUAN chuan DPPH, ABTS va FRAP duoc xay dung trong
3.1. Pudng chufn cc chi tiéu phan tich khoang nong do tir 50 - 250 pg/mL v6i chat chudn
1a Trolox. Cac duong chudn déu cé hé so tuong
quan (R?) lén hon 0,99. Két qua nay cho thiy,
phuong phap tric quang st dung trong cac thi
nghiém c6 d6 chinh xac twong déi lon & khoang
tuyén tinh ctia duong chuén.

Hinh 1 thé hién duong chuin dung xac dinh
cac chi tieu TPC, DPPH, ABTS va FRAP. Khoang
tuyén tinh ctia duong chuidn TPC duoc xay dung
trong khoang nong do tir 10 - 50 pg/mL voi chat
chuén 1a axit gallic. Khoang tuyén tinh ctia duong
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Hinh 1. Pudng chuin cia TPC, DPPH, ABTS va FRAP

3.2. Anh huéng ctia dung mai trich ly
DPPH mmm ABTS —FRAP
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Hinh 2. Ham ltong polyphenol va hoat tinh khang oxy héa khi chiét & cac dung moéi khac nhau
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Ham luong téng cac hop chat phenolic va hoat
tinh khang oxy hoa khi chiét & cac dung moéi khac
nhau duogc thé hién trén hinh 2. Két qua cho thdy,
mau ethanol 50 va 70% c6 TPC, DPPH, FRAP cao
nhat va gitta chung khong c6 su khac biet. Tuy
nhién, mau ethanol 70% lai c6 hoat tinh chong oxy
héa ABTS cao hon. Dung moéi c6 ¢6 phan cuc cao
nhu nuwéc khong phu hop cho viéc trich ly
polyphenol. Su két hop cta nudc véi dung moéi
khac nhu ethanol sé tao nén hop chat c6 do phan
cuc vira phai thich hop cho viéc chiét xuat
polyphenol tir nguyén liéu [6]. Tt nhitng phan tich
trén, dung moi ethanol 70% duoc luwa chon dé thuc
hién cac khao sat tiép theo.
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Dbai Thi Xuan Trang va cs (2022) [1] da t6i vu
hoa quy trinh trich ly cao chiét 14 xa den
(Celastrus hindsii) giau polyphenol, flavonoid, co
hoat tinh khang oxy hoéa va chong dai thao duong
in vitro. Nghién ctu da ly trich duoc ham luong
polyphenol (120,30 + 1,15 mg GAE/g cao chiét) va
flavonoid (302,39 + 1,78 mg QE/g cao chiét) bing
cach ngam nguyén liéu trong dung moi ethanol
69% (v/v) trong 6 gio, ti 1é nguyén liéu/dung moi
1a 1/36 (w/v) va nhiét do ly trich 1a 60°C.

3.3. Anh huéng ctia ti 1é nguyén liéu trén dung
moi
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Hinh 3. Ham liong polyphenol va hoat tinh khang oxy héa khi chiét & céc ti 1&é nguyén liéu
trén dung moéi khac nhau

Ham luong polyphenol téng va hoat tinh
khang oxy hoa khi chiét & cac ti l1é chat ran trén
dung moi khac nhau dugc thé hién trén hinh 3.

Két qua cho thdy, gi4 tri TPC ting dan tir ti 1e 1: 10
dén 1: 50. Rieng ti l¢ 1: 30 v6i 1: 40 gan nhuir khong
c6 sy khac biet dang ké. Hoat tinh khang oxy hoa
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DPPH va FRAP tiang dan tir ti 1é 1: 10 - 1: 50. Hoat
tinh khang oxy hoa ABTS tang dan tietile 1: 10 - 1:
40 va khong c6 su khac biét gitra ti 1& 1: 40 véi 1:
50. Qua trinh hoa tan cac hop chat cé hoat tinh
sinh hoc vao dung moéi 1a mot qua trinh véat ly. Khi
lwong dung moi ting, tao co hoi cho cac hoat chat
nay tiép xdc voi dung moéi dan dén kha nang thim
thau cao hon. Khi ti I¢ dung moi trén nguyeén liéu
l16n, nghia 1a sw khac biét vé nong do giita dung
moi va cac chat hoa tan tré nén lon, diéu nay lam
7
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n
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cho viéc hoa tan cac chat can trich ly vao dung moi
tr& nén dé dang hon [1]. So sanh tile 1: 40 va 1: 50
cho thay, TPC va hoat tinh khang oxy héa FRAP &
ti Ié 1: 50 cao hon. Trong khi hoat tinh khang oxy
hoa DPPH va ABTS & hai ti 1&¢ nay khong c6 su
khac biét. Tt do, ti lé 1: 40 duoc lua chon vi tiét
kiém dung moéi va nang luong thu héi khi co dac
dich chiét.

3.4. Anh hudng ctia thoi gian trich ly
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Hinh 4. Ham lzong polyphenol va hoat tinh khang oxy héa khi chiét & cac thoi gian khac nhau

Ham luong polyphenol va hoat tinh khang oxy
hoa cta dich chiét khi chiét & cac thoi gian khac
nhau duoc trinh bay trén hinh 4. Nhin chung, gia
tri TPC, DPPH va FRAP tiang dan tir 20 - 30 phut,

sau d6 giam & 40 phat va khong co su khac biét
dang ké sau d6. Rieng ABTS gan nhu khong cé su
thay ddi trong sudt khoang thoi gian ly trich. TPC
va hoat tinh khang oxy hoa trong dich chiét ting
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theo thoi gian 1a do su chénh léch néng do caa
chung gitta bén trong va bén ngoai t€ bao thuc vat.
Tuy nhién, sau 20 phut, cac hop chét phenolic
duoc chiét ra gan hét nén ham luong polyphenol
va hoat tinh khang oxy héa thu duogc ting cham va
giam dén sau do. Thoi gian trich ly kéo dai & nhiét
do6 cao con 1am cho mot s polyphenol khong bén
nhiét va giam chat luong theo thoi gian [7]. Do do,
trong nghién cttu nay, thoi gian can thiét dé thu
nhin ham lwong polyphenol va hoat tinh khang

So sanh voi phuong phap ngam chiét trong bé
diéu nhiét cta Dai Thi Xuan Trang va cs (2022)
khi trich ly cao chiét tir 14 xa den thi thoi gian trich
ly trong nghién ctru nay duoc rat ngan dang ké (30
phut va 6 gid, & cung nhiet do 60°C) [1]. Diéu nay
c6 thé 1a do su ho tro ctia thiét bi khudy tron thic
ddy qua trinh chiét xuat cac hoat chat dién ra nhanh
hon. Thoi gian 30 phut ciing tuong dong véi két qua
nghién ctu ctia Dinh-Chuong va cs (2020) [8] (29
phut) khi t6i wu héa qua trinh chiét xuat 14 cay xa

oxy hoa cao nhat 1a 30 phut. den voi su ho tro ctia séng siéu am.
3.5. Anh hudng cta nhiét d¢ trich ly
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Hinh 5. Ham lugng polyphenol va hoat tinh khang oxy héa khi chiét & cac nhiét d9 khac nhau
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Hinh 5 cho thay, TPC va DPPH ting dan khi
nhiét do tang tir 30 - 50°C, sau d6 gan nhu khong
d6i. Hoat tinh khang oxy hoa ABTS va FRAP déu
khong c6 su khac biét dang ké & cac nhiét do khao
sat. Nhiét do tang sé lam ting toc do truyén khoi
ciing nhu gidm do nhdt va stc cang bé mat cta
dung moi, tr d6 giap gidi phéng ra nhiéu
polyphenol hon. Tuy nhién, nhiét ¢6 cao khéng
phai lac nao ciing thich hop dé chiét xuat cac hop
chat, vi c6 thé 1am bién tinh nhitng hop chat nhay
cam v6i nhiét [9]. Vi vay, 60°C duoc lua chon lam
thong s6 cia qua trinh trich ly.

Lua chon trén ciing twong dong véi két qua
nghién ctu ctia Pai Thi Xuan Trang va cs (2022)
khi t6i tru hoa quy trinh ly trich cao chiét 14 xa den
(Celastrus hindsip) [1]. Dinh-Chuong va cs (2020)
[8] lai lua chon nhiet do 40°C dé chiét xuat vi ky
thuat stt dung co su ho tro boi séng siéu am nén
khong can nhiét do qua cao.

4. KET LUAN

Polyphenol hoat dong nhw chat chong oxy hoa
trong co thé, giap bao vé co thé va trung hoa cac
goc tu do gay hai cho té bao. Trong nghién ctu
nay, dich chiét chira polyphenol duoc ly trich tir
than ciy xa vang (Celastrus tonkinensis Pit.) st
dung phuong phap khudy tron két hop gia nhiét.
Than cay dugc rita sach, sy kho, nghién min va
sang lay cac hat tir 106 dén 250 pm. Két qua cho
thdy, hiéu suat trich ly cao nhat khi st dung dung
moi ethanol 70%, ti 1é nguyén liéu trén dung moi la
1: 40, thoi gian trich ly 30 phut & nhiét do 60°C.
Ham luong polyphenol téng va cac hoat tinh
khang oxy hoa thu duoc & diéu kién trén 1an luot 1a
5088 ug GAE/mL (TPC), 36,195% (DPPH),
11,402% (ABTS) va 84,849 pug TE/mL (FRAP).
Than cay xa vang 1a mot nguon nguyén liéu tiém
nang, giau cac hop chat cé hoat tinh chéng oxy
héa. Dich trich thu dugc co thé co dic thanh cao,
tng dung trong thuc phim hodc cac san phim
duoc my pham.
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EFFECT OF EXTRACTION CONDITIONS ON TOTAL PHENOLIC CONTENT AND ANTIOXIDANT
ACTIVITY OF Celastrus tonkinensis Pit STEM EXTRACT

Pham Hoang Danh?, Le Trong Tin!
!Nguyen Tat Thanh University
Summary

Celastrus tonkinensis Pit. is an herb that has many uses in medicine and is good for health.
However, current research on this plant is quite limited. In this study, dried stems were used as
raw materials to extract phenolic compounds with the help of heated magnetic stirring. The dried
stem slices were washed and dried at 60°C to a constant weight. The dry ingredients are ground
finely and then sifted through a sieve to remove particles with sizes between 106 and 250 pm.
Factors affecting the extraction process, such as solvent type, material-to-solvent ratio, extraction
time and temperature, were investigated. The target functions are total polyphenol content (TPC)
and antioxidant activities (DPPH, ABTS and FRAP). The results show that the best extraction
conditions are when using 70% ethanol solvent, the ratio of raw materials to solvent is 1: 40, and
the extraction time is 30 minutes at a temperature of 60°C. The total polyphenol content and
antioxidant activities obtained under the above conditions were 5.088 ug GAE/mL (TPC),
36.195% (DPPH), 11.402% (ABTS) and 84.849 pg TE/mL (FRAP), respectively. The stems of
Celastrus tonkinensis Pit. are a potential source of raw materials, rich in compounds with
antioxidant activity. The extract can be concentrated into dry extracts, opening up the possibility
of application in cosmetic and pharmaceutical products.
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