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Tom tit

Két qua nghién ciru cho thay phuwong phdp chiét Soxhlet cho hiéu qua tich chiét cac
hop chdt chong oxy héa tir than cdy xwong rong ba c¢é gai Opuntia dillenii cao hon so vdi
phirong phdp ngam tinh. Diéu kién thich hop dé tach chiét cac hop chat chéng oxy héa tir than
cdy xwong rong ba cé gai ¢ giai doan truong thanh bang phwong phdp chiét Soxhlet nhuw sau:
dung méi ethanol 95%, ty 1é rdn/long la 1/30, thoi gian chiét 5 gio, nhiét dg chiét 78°C. Dich
chiét thu dwoc trong diéu kién nay ¢6 ham lwong polyphenol tong sé va ham hrong flavonoid
tong s6 kha cao véi gid tri twong vmg la 143,14+1,71 mg GAE/g DW va 50,46+0,25 mg QE/
DW. Déong thoi dich chiét ciing thé hién kha ning khir géc tw do DDPH & mitc rat cao voi gid
tri 1Cso 12 9,9 pg/ml S0 véi mau doi chitng vitamin C - 14,02 pg/ml. Nhiing két qua trén cho
thdy, dich chiét tir than cdy xuwong rong ba c6 gai 1a& mét nguon nguyén liéu tiem néng dé chiét
Xudt cac hep chdt chong oxy hda ti nhién va phat trién cac logi thuec pham chite ning hodc cac
cong thitc thuéc sau nay.

Tir khoa: xwong rong ba c6 gai, dich chiét, polyphenol tong sé, flavonoid téng sé, hoat
tinh chong oxy héa

1. Pit vén dé

Cay xuong rong ba c6 gai (Opuntia dillenii) 1a mot loai xwong rong thudc chi
Opuntia ¢6 ngudn goc & ving nhiét déi chau My va hién nay dugc phan b rong réi ¢ ving
nhiét di chau A, dic biét 12 ving ven bién & Thai Lan, Campuchia, Malaysia, Viét Nam va
mot s6 dao & Thai Binh Duwong. O Viét Nam, xuwong rong ba co gai luc dau la cly trong, sau
tré nén hoang dai héa & cac trudng gai, bai cat ven bién céc tinh ven bién mién Trung, Tay
Nguyén va mot s6 dao 1on nhu Ly Son, Con Dao, Phl Qudc, .... Thyc té cho thay, cac tinh
ven bién mién Trung Viét Nam, trong d6 c6 Pha Yén, dién tich xuwong rong ba co gai moc
tu nhién kha 16n boi co dién tich dat cat rong. Tuy nhién, tiém ning cia lodi cdy nay van
chua dugc khai thac va tan dung dung muc, hau nhu no chi duoc st dung dé 1am hang rao,
thirc 4n gia stic hodc phan bon cho cay trong sau khi da dugc dot.

Trong y hoc dan gian, xwong rong ba c6 gai duoc dung nhiéu trong céc bai thudc
chira cac loai bénh nhu viém loét da day - ta trang, tri ra mau, ho c6 dom, viém hong,
phong, dai thiao duong, ... Pong thoi, nhiéu nghién ciru trén thé gisi di cho thiy, xwong
rong ba c6 gai 1a ngudn lgi giau polyphenol, flavonoid,... c6 hoat tinh sinh hoc nhu chat
chéng oxy hoa, khang khuan vé6i kha ning ing dung rong rii trong cac linh vuc khac nhau
nhu y hoc, thyc pham [1-5].
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Tuy nhién, & Viét Nam chi méi budc du tip trung nghién ciru vé cc hoat tinh sinh
hoc cua mot s6 nhém chat chinh tir cdy Nopal (Opuntia spp.). Nam 2013, Luong Huynh
Ngoc Diém, sinh vién Truong Pai hoc Ky Thuat Cong Nghé TP. H6 Chi Minh da nghién
clru quy trinh chiét tach pectin tir 14 xuong rong ban chai (O. dillenii) va khao sat kha ning
tmg dung dich chiét tir 1a xuwong rong ndy lam mang bao quan trai cay [6]. Nam 2017, sinh
vién Bui Thi Thu Héng, Truong Pai hoc Nha Trang da thuc hi¢n dé tai luan van thac si
“Nghién ctru thu nhan, danh gia hoat tinh chdng oxy hoa va khang khuan cua pectin tir cdy
xuong rong ban chai (O. dillenii) tai tinh Ninh Thuan” [19]. Gan day dd c6 cong trinh
nghién ctru vé hoat tinh sinh hoc ha duong huyét va ha cholesterol mau cia mot sé6 nhom
hoat chat chinh tir cdy Nopal (Opuntia spp.) dwoc nhap vao Viét Nam cua Ta Thu Hang
(2017), Trudng Pai hoc Khoa hoc tu nhién - Dai hoc Quéc gia Ha Nbi [7]. Nhu vay, cac
nghién ctru vé hop chit chéng oxy hoa va kha nang chéng oxy hoa cia cac loai xwong rong
thudc chi Opunita trong d6 c6 loai Opuntia dillenii & nudc ta con rat han ché, dic biét 1a
chua ¢6 nhitng nghién ctu di sau vao khao sat diéu kién tach chiét va xac dinh hoat tinh
chdng oxy hoa cta loai ciy nay.

Trong khi d6, két qua cac nghién ctu trén thé gidi cho thdy ham lwong cac hop chat
chéng oxy héa va hoat tinh chéng oxy héa cua cac loai xuong rdng thudc chi Opuntia khé
cao [2, 5, 13-18, 20-23]. Tuy nhién, hau hét cac nghién ctru chu yéu tip trung vao loai
Opuntia ficus-indica, trong khi d6 c6 rat it thong tin khoa hoc va cong trinh nghién ciru vé
hoat tinh chéng oxy héa cua cac loai xuwong rong khac, dic biét ¢d rat hiém tai liéu nghién
ctru vé kha nang chdng oxy héa cua lodi Opuntia dillenii. Mac khac, trong da sb cac nghién
ctiu, kha niang chdng oxy héa cua cac loai xwong rong thudc chi Opuntia chi dwoc xac dinh
khi str dung mot phuong phéap tach chiét va mot s dung méi chiét nhat dinh.

Vi thé nghién ciru ndy dugc thuc hién nhiam xac dinh diéu kién tach chiét thich hop
va hoat tinh chéng oxy hoa cua dich chiét tir than cdy xuong rong ba cé gai (Opuntia
dillenii) moc & tinh Phii Yén, tao ra dich chiét cé thé sir dung truc tiép hoic tao tién dé cho
cac nghién ciru wng dung hop chit chdng oxy héa tir than cay xuong rong ba cé gai vao thi
nghiém san xuit cac san pham thuc pham chirc ning. Didu ndy khéng nhirng gop phan 1am
da dang hoa céac san pham thuc pham chirc nang trén thi trudng tir than cay xuong rong ba
c6 gai ma con nang cao gi4 tri ciia chiung d6i véi strc khoe con nguoi, dong thoi tan dung
dugc ngudn nguyén liéu thuc pham chirc niang tir thién nhién wu dai c6 trong ciy xuong
rong ba c6 gai & Phii Yén.

2. Vit li¢u va phwong phap nghién ctru
2.1. Vat liéu nghién cau

Dbi twong nghién ciru cua dé tai 1a than cay xwong rong duoc thu héi ¢ huyén Pong
Hoa, tinh Phl Yén. Loai xuong rong nay c6 tén khoa hoc chinh xac 1a Opuntia dillenii (Ker
Gawl.) Haw., ho Cactaceae. Két qua nay di dugc giam dinh boi ThS. BS Vian Hai — Vién
Sinh thai va Tai nguyén sinh vat. O Viét Nam loai nay con co tén xuong rong vot gai,
xuong rong ba c6 gai hay tién nhan chuong.

2.2. Phwong phap nghién ctru
2.2.1. Phuwong phdp xur li nguyén li¢u

Than cay xuong rong ba ¢ gai & cac giai doan sinh truong khac nhau tir dang tuoi

dugc sdy o nhiét do 45°C dén d6 am khong doi. Nguyén liéu kho duoc nghién nho va sang
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qua lu6i sang co6 duong kinh 0,1 mm. Bot than cdy xwong rong dugc bao quan trong tai
nilon tranh hat am hodc chira trong lo thuy tinh kin & nhiét do phong va duoc str dung dé
tach chiét, phan tich ham luong cac hop chit chong oxy hoa va xac dinh hoat tinh chong
oxy hoa.

2.2.2. Phuong phdp xdc dinh dé am nguyén lidu

D6 am cua nguyén liéu dugc xac dinh bing phwong phap siy ¢ nhiét do 105°C d&én
trong luong khong doi.

2.2.3. Phuong phdp tach chiét va khdo sdt cdc yéu té anh hwong dén qud trinh tach chiét

Nghién ctu thuc hién 2 phuong phap tach chiét sau: ngam tinh va chiét Soxhlet.
2.2.3.1. Khdo sdt cdc yéu t6 anh hwéng dén qud trinh tach chiét bang phwong phdp ngdm
tinh

Dé nghién ctru anh hudng cua loai dung méi chiét, 4 loai dung méi khac nhau duoc
sir dung bao gdm: n-hexan, ethyl acetat, ethanol va nudc cat. Cac thong sé khac vé thoi gian
chiét, nhiét do chiét va ty 1& nguyén liéu/dung méi chiét dwoc giit ¢d dinh voi gia tri twong
mg 1a: 120 phut, 50°C va 1/10 g/ml. Anh huéng ciia ndng d6 dung moi chiét dén hoat tinh
chbng oxy hoa cua than cdy xwong rong ba ¢ gai duge nghién ctru & cac mbc 60%, 65%,
70%, 75%, 80%, 85%, 90%, 95% va 99,5%. Cac thong sb khac dugc giit c¢6 dinh bao gom:
dung méi chiét thich hop duogc lya chon tir thi nghiém trudc, nhiét do chiét 50°C, thoi gian
chiét 120 phut, ty 1 nguyén liéu/dung méi 1/10 g/ml.

Anh hudng cia ty 1& nguyén liéu/dung méi chiét duoc nghién ctru & cac muc 1/5,
1/6, 1/7, 1/8, 1/9, 1/10, 1/11 va 1/12 g/ml. Cac thong sb duogc giit ¢b dinh bao gdm: loai va
néng do dung moi chiét thich hop dugc lua chon tir cac thi nghiém trude, nhié¢t do chiét
50°C, thoi gian chiét 120 phut.

Anh hudng cia nhiét do chiét dén hoat tinh chéng oxy hoa cua dich chiét tir than
cady xuong réng ba c6 gai dugc thuc hién ¢ 40, 50, 60, 70 va 80°C. Cac thong s6 dugc gitr
¢ dinh bao gom: loai dung méi, nong d6 dung mai chiét va ty 1& nguyén liéu/dung moi
thich hop duoc chon tir cac thi nghiém trude, thoi gian chiét 120 phut.

Anh huéong cia thoi gian chiét dén hoat tinh chdng oxy hoa cua dich chiét tir than
cdy xuong rong ba c¢6 gai dugc nghién ctru & cac mirc 30, 60, 90, 120, 150 va 180 phit. Cac
thong s6 duoc giit ¢d dinh bao gom: loai dung méi, nong do dung méi chiét, ty 1& nguyén
li¢u/dung moi va nhiét do chiét thich hop dugc lya chon tir thi nghiém trudc.
2.2.3.2. Khdo sat mot s6 yéu to anh hwéng dén qud trinh tach chiét bang phwong phdp chiét
Soxhlet

Hai yéu t6 dugc khao sat bao gdm: thoi gian chiét va ti 18 ran/long. Anh hudng cta
ty 18 rdn/long dugc nghién ctru & cac mirc 1/10, 1/15, 1/20, 1/25, 1/30, 1/35 va 1/40 g/ml.
Céc thong sb6 duoc gitr ¢6 dinh bao gém: loai dung moi, nc‘A)ng dé dung méi chiét duogc lva
chon tir cac thi nghiém trudc khi chiét bang phuong phap ngam tinh, nhiét do chiét gan vai
nhiét do soi cta ethanol 78°C va thoi gian chiét 1a 180 phuit.

Anh huéng cua thoi gian chiét Soxhlet dén hoat tinh chdng oxy hoa ciia dich chiét
tir than cay xwong rong ba c¢6 gai dugc nghién ctru & cac mirc tir 120 dén 360 phut voi bude
nhay 1a 30 phut. Cac thong sb duge giit ¢ dinh bao gom: loai dung méi, ndng do dung moi
chiét duoc liwa chon tir cac thi nghiém trude khi chiét bang phuong phap ngam tinh, ti 18
ran/long — dugc lya chon tir thi nghiém trudc va nhiét do chiét 78°C.
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Dbi voi tit ca qua trinh chiét ¢ trén, 10g nguyén liéu kho dugc sir dung cho mdi lan
chiét. Mau sau khi chiét dugc 1am lanh dén nhiét do phong, loc, quay ly tdm véi van tde
4000 vong/phit trong vong 15 phit, sau d6 tién hanh c¢6 quay dudi dung méi, thu dwgc dich
chiét ¢ dic. Dich chiét c¢o dic duoc st dung dé danh gia hoat tinh chéng oxy hoa. S6 liéu
vé hoat tinh chéng oxy hoa dugc tinh dya trén ham lugng chat kho cua dich chiét.

2.2.4. Phwrong phdp dinh tinh mét sé hep chdt tir nhién trong dich chiét

Phuong phap dinh tinh dugc thuc hién theo mé ta cua Sofowora et al. va Tiwari et
al. [8, 9]. Dich chiét tir than cdy xwong rong ba c6 gai duoc dinh tinh véi cac hoa chat va
thudc thir nhu ¢ bang 2.1.

Bdng 2.1. Cdc phurong phdp dinh tinh cac hop chat t nhién

Hop chat dwoc dinh tinh Thudc thir Két qua phan ng

Flavonoid Mg/HCI dam dac Dung dich ¢6 mau hong t6i do

Alkaloid Thudc thir Wagner Két tia mau nau do

Terpenoid Liebermann-Burchard Do nau-tim, 16p trén c6 mau xanh
luc

Phenolic va tannin Dung dich FeCl; K&t tia mau xanh den

Saponin Dau oliu, dung nong 90°C Nhii twong mau sira

2.2.5. Phwrong phap dinh luvong
2.2.5.1. Xac dinh ham lLeong polyphenol tong sé
Ham luong polyphenol tong sd duoc xac dinh thong qua phuong phap Folin —
Ciocalteu. Liy 0,5 ml dich chiét hodc dung dich acid gallic chuan (c6 nong d6 tir 0,05+3
mg/ml) thém vao 2,5 ml Folin — Ciocalteu (1:10), lic déu. Sau 4 phat, thém vao 2 ml dung
dich Na,CO; bio hoa, lic déu, u 2 gio & nhiét d6 phong. D6 hap thu cua dung dich sau phan
tmg duge do ¢ budc song 760 nm. Acid gallic dugc str dung nhu 1a chéat chuan tham khao
va két qua dugc quy twong duong theo sb milligam acid gallic/l gam chat khé (Gallic Acid
Equivalent/g Dry weight — GAE/g DW) [10].
3.5
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Hinh 2.1. Puong chuan acid gallic ding dé xdc dinh ham lwong polyphenol tong s6
Xay dung duong chuan phenolic voi chat chuan 1a acid gallic trong khoang nong do
tir 0,05 + 0,3 (mg/ml). Két qua thu dugc phuong trinh hoi quy tuyén tinh: Y = 10,211X +
0,034 v&i hé sb twong quan R? =0,9943. Trén co sé duong chuin ndy ta xac dinh dwoc ham
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luong polyphenol tong sbtrong cac mau nghién ciru.
2.2.5.2. Xac dinh ham lLrong flavonoid tong so

Ham luong tong flavonoid dugc xac dinh théng qua phuong phép tao mau véi
AICI3 trong moi truong kiém-tric quang. 1 ml dich chiét hoic dung dich quercetin
chuan (c6 ndng do tir 0,02+0,2 mg/ml) thém vao 4 ml nudc cit 2 lan, sau d6, thém vao 0,3
ml dung dich NaNO2 5%. Sau 5 phut thém tiép 0,3 ml dung dich AICI3 10%, sau 6 phut
cho vao 2 ml dung dich NaOH 1M va dinh muc dén thé tich 10 ml bang nudc cit. Do
hip thy cua dung dich phan tng duge do & bude song 510 nm. Quercetin duoc sir dung
lam chét chuan tham khao va két qua duoc quy tuong duong theo sb milligam quercetin /1
g dich chiét kho (mg Quercetin Equivalent/g Dry weight — mg QE/g DW) [10].

Xay dung dudng chuan flavonoid véi chat chuan 1a quercetin trong khoang nong do
tir 0 - 0,2 (mg/ml). Két qua thu dugc phuong trinh hdi quy tuyén tinh: Y = 7,648x - 0,0096
v6i hé sb twong quan R? =0,9949. Trén co s& duong chuan ndy ta xac dinh dugc ham
luong polyphenol tong sé trong cac mau nghién ciru.
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Hinh 2.2. Puong chudn quercetin ding dé xdc dinh ham lwong flavonoid téng sé

2.2.6. X&c dinh hoat tinh chong oxy héa

Trong nghién ciru nay, phuong phap DPPH duoc sir dung dé xac dinh hoat tinh
chéng oxy hoa vi nhitng wu diém ciia nd so véi cac phuong phap khac nhu: don gian, thiét
bi yéu cau khong qua phirc tap, tién hanh nhanh chong, thich hop véi nhiéu tac nhin chong
oxy hoa.

Dich chiét duoc chuin bi & cac néng d6 khac nhau va tron v6i nude cat dé dat thé
tich tong cong 3 ml. Sau d6 thém 1 ml dung dich DPPH 0,1 mM (pha trong ethanol 99,5%),
lic déu va dé yén trong bong t6i 30 phut. Do hap thu quang hoc duge do & bude song 517 nm.
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Hinh 2.3. Buong chudn vitamin C
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Kha ning khir gbc ty do DPPH dugc xéac dinh theo cong thirc sau:
DPPH (%) = 100 x (ACT - ASP)/ACT.

Trong do6:

ACT: D6 hip thu quang hoc cia miu tring khong chta dich chiét;

ASP: D6 hip thu quang hoc ciia mau c6 chira dich chiét.

Két qua bao cao bai gia tri ICsy 1a nong d6 dich chiét ma tai d6 n6 co thé e ché 50%
gbc tw do DPPH. Gia trj ICs cua dich chiét than cdy xwong rong dugc so sanh véi gia tri
ICso cuia chét chuan — Vitamin C.

Tir d6 thi ngoai suy gia tri 1Cso cua vitamin C 1a 14,01 pg/ml.
2.2.7. Phuong phdp phdn tich va danh gid két qua

S6 liéu tho duoc phan tich & phong thi nghiém sau d6 duoc xir ly bang phan mém
Excel 2010 dudi dang cé&c bang va biéu do.
3. Két qua nghién céu va thio luén
3.1. P 4m than cay xwong rong ba co gai

Than cay xuong rong ba c6 gai 1a bo phan duoc str dung chi yéu cua cay. Két qua
xac dinh d6 4m cua than cdy xwong rong ba cé gai ¢ dang twoi va dang bot kho dugc trinh
bay ¢ bang 3.1.

Bing 3.1. B am ciia thin ¢y xwong rong ba c¢é gai

MAu thi nghi¢m Do am (%)
Nguyén li¢u twoi Bot kho
Non 91,05+0,10% 8,64+0,04%
Trudng thanh 90,83+0,11% 8,30 +0,03%
Gia 90,03+0,08% 8,41+0,04%

Két qua trén cho thiy, ham lugng nudc trong than cly xuwong rong ba co gai ¢ dang
tuoi chiém ty 1& kha cao (hon 90%) & ca mau non, mau truéng thanh, mau gia va khong c6
su chénh 1éch dang ké giira cac giai doan sinh truéng cia ciy.

Do xuong réng thudc nhoém thyc vat mong nudc nén ham lugng nude chiém ti 18
16n 14 hop 1y. Tuy nhién ham luong nude cao lam cho mau nguyén liéu tuoi dé bi tac dong
gdy hai tir vi sinh vat khong mong mudn. Vi véy, dé thuan tién cho viéc bao quan ciing nhu
giam thiéu thé tich nguyén liéu, ddi twong sir dung cho cac nghién ciru trong dé tai 1a mau
bot kho dugc xir Iy tir than cay xuong rong tuoi theo phuong phap ¢ muc 2.2.1.

Két qua cho thiy do am trung binh ctia cac mau bot tir than cay xwong rdng non,
truong thanh va gia co gia tri lan luot 1a 8,64%; 8,30% va 8,41%. Qua d6 cho thay, d6 am
ctia cac mau nguyén liéu nay nam trong gidi han cho phép bao quan trong thuc té. Dong
thoi, dé tai str dung phan trim d6 4m nay dé quy cac két qua phan tich vé phan trim vat chat
kh, tao thuan loi cho viéc so sanh hoat tinh gitra cac mau phan tich.

3.2. Két qua khio sat anh hwéng ciia mot s6 yéu té dén hoat tinh chdng oxy héa ciia
dich chiét tir than cay xwong rong ba cé gai bing phwong phip ngam tinh

Dbi tuong dung dé nghién ctru anh hudng cac diéu kién chiét dén hoat tinh chdng
oxy hoa 1a mau bot tir than xuwong rong ba ¢6 gai & cac giai doan sinh truong khac nhau.
3.2.1. Két qua anh hwéng ciia logi dung méi chiét dén hoat tinh chong oxy héa ciia dich
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chiét tir than cay xirong rong ba cé gai

Dung mdi 1a mot trong nhitng yéu td quan trong anh huong dén hiéu qua chiét cac
hop chat ¢6 hoat tinh chéng oxy héa tir ngudn nguyén liéu tu nhién. Trong nghién ctru nay,
céc loai dung méi chiét co do phan cuc khac nhau bao gdm ethanol 99,5%, ethyl acetate
99% , n-hexan 99% va nudc cat duoc sir dung.

Két qua ¢ hinh 3.1 cho thdy thiy gia tri 1Csq clia cic mau dich chiét ethanol thap
hon dang ké so v&i cac mau dich chiét bang cac dung méi con lai. Piéu nay chimg to hoat
tinh chéng oxy héa cua dich chiét ethanol manh nhét trong sé cac dung méi sir dung trong
nghién ctru. Nhidu nghién ctru da chimg minh kha ning hoa tan cac hop chat chéng oxy hoa
trong dung mai chiét phu thudc vao d6 phan cyc ciua dung méi, trong dé ethanol 1a mot
trong nhitng dung méi thich hop nhét, dugc st dung rong rai dé chiét tach cac hop chét
chdng oxy hoa tir thyc vat [11-12].

Mic khéc, tir két qua ciing nhan thay rang khi chiét bang cung mét loai dung méi,
cac mau dich chiét tir than truong thanh c6 gia tri 1Cso thap hon, ddng nghia véi hoat tinh
chdng oxy hda cao hon so véi cac mau tir than non va than gia. Mau dich chiét ethanol tir
than xuong rong ba khong gai ¢ giai doan truong thanh co kha ning loai goc ty do
manh nhat véi gia tri ICso 12 15 pg/ml.

Dua vao két qua trén, ching t6i chon than ciy xuong rong ba cé gai ¢ giai doan
truong thanh 1am nguyén liéu va dung mdi chiét 1 ethanol dé thuc hién céc thi nghiém tiép
theo.
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Hinh 3.1. Anh hudng cia logi dung méi chiét va giai doan sinh trieong cia than cdy xwong
rong ba c6 gai dén kha nang khir goc tw do DPPH

3.2.2. Két qua anh hudéng ciia nong dé dung méi chiét dén hoat tinh chong oxy héa cua dich
chiét tir than cay xwong rong ba cé gai

Két qua cho thiy khi ting ndng d6 ethanol tir 60 1én 95% thi kha niang khir gdc tu
do DPPH ting lén dang ké. Tuy nhién, khi tiép tuc ting ndng d6 ethanol tir 95% 1én 99,5%
kha nang khtr gbc tu do DPPH hau nhu khong thay doi (Hinh 3.2). Vi vdy, nong do ethanol
95% dugc lya chon cho cac nghién ctru tiép theo.
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Hinh 3.2. Anh huéng ciia nong dé dung méi chiét dén kha nang khir goc tw do DPPH ciia
dich chiét tir than xwrong rong ba cé gai

3.2.3. Anh hwéng ciia ti 1é nguyén liéu/dung méi dén hoat tinh chéng oxy héa cua dich chiét
tir than CAy xwong rong ba cé gai

Dua vao d6 thi ¢ hinh 3.3 ta thiy rang, khi ti 18 nguyén liéu/dung moi NL/DM giam
tir 1/5 xubng 1/10 g/ml thi kha ning khir gbc ty do DPPH ting 1én dang ké. Cong thirc chiét
mau véi ti 1é nguyén liéu/dung méi - 1/10 cho két qua kha nang khir gdc tw do DPPH cao
nhat. Tuy nhién, khi tiép tuc giam ti 16 NL/DM xudbng 1/11 va 1/12 thi kha ning chdng oxy
hoa DPPH khéng ting ma c¢6 xu hudng giam. Diéu nay c6 thé duoc 1y giai vi khi giam ti 1¢
NL/DM dan dn sy chénh 1éch gradient ndng do ciia cac chat can chiét trong nguyén liéu
v6i moi truong chiét nén hidu qua chiét giam.
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Hinh 3.3. Anh huéng ciia ty 1é nguyén liéu/dung méi chiét dén dén kha nang khir goc tw do
DPPH ciia dich chiét tir than Cay xwong rong ba c6 gai

Véi két qua cua nghién ctru nay, ti 16 NL/DM - 1/10 g/ml duoc lya chon dé thyc
hién cac nghién ctru tiép theo.

3.2.4. Anh hwong cua nhiét do chiét dén hoat tinh chéng oxy hoa cua dich chiét tir
than cay xwong rong ba c6 gai

Anh huéng cta nhiét do chiét (40°C, 50°C, 60°C, 70°C, 80°C) dén hoat tinh chong
oxy hoa dugc trinh bay ¢ hinh 3.4.
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tang cua nhiét do chiét trong khoang tir 40 dén 60°C. Tuy nhién, khi tiép tuc ting nhiét do
chiét tir 60 1én 80°C thi kha nang khir gbc tw do DPPH c6 xu hudng giam; gia tri ICso ctia
dich chiét tang tir 12,5 dén 14,2 pg/ml. O 60°C dich chiét c6 kha nang khir gbc tw do DDPH
cao nhit. Dya trén két qua thu dugc, nhiét do 60°C dugc sir dung dé thuc hién cac nghién
ctru tiép theo.
3.2.5. Anh hudng ciia thoi gian chiét dén hoat tinh chong oxy héa ciia dich chiét tir than cay
xuong rong ba c¢é gai

Anh hudng ciia thoi gian chiét dén kha nang khir gdc ty do DPPH cuia dich chiét tir
than xwong rong ba ¢ gai duoc mb ta trong hinh 3.5.
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Hinh 3.5. Anh hwéng ciia thoi gian chiét dén kha nang khir goc tw do DPPH ciia dich chiét
tir than cay xuong rong ba cé gai

Khi ting thoi gian chiét tir 30 dén 120 phut, kha nang khir géc tw do DPPH cua dich

chiét tir than xuong rong ba co gai ting dan tuong ung vai gia tri ICso ctia dich chiét giam

dan. Tuy nhién khi tiép tuc ting thoi gian chiét tir 120 1én 180 phut thi kha nang chdng oxy

hoa cua dich chiét ciing nhu gia tri ICso ctia dich chiét hdu nhu khong thay d6i. Tir két qua
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phan tich trén cho thay thoi gian thich hop cho qua trinh chiét 1a 120 pht.

Tir nhitng nghién ctru trén da xac dinh duoc diéu kién tach chiét thich hop dé thu
dugc dich chiét c6 hoat tinh chéng oxy hoa cao tir than cdy xuong rong ba ¢ gai & giai
doan truong thanh: dung moi ethanol 95%, ti 1¢ nguyén li¢u/dung mai 1a 1/10g/ml, nhiét do
chiét 60°C, thoi gian chiét 120 phat. Trong diéu kién nay, kha nang khir gbc tw do DDPH c¢6
gia tri 1Csp tuong tng 1a 12,5+0,1 pg/ml.

3.3. Anh hwéng ciia mot s6 yéu t6 dén hoat tinh chong oxy héa ciia dich chiét tir than
cay xwong rong ba cé gai & giai doan truwéng thanh bang phwong phap chiét Soxhlet

Trén co so két qua tach chiét cac hop chat chdng oxy hoa tir than cdy xwong rong ba
¢ gai & giai doan trudng thanh bang phuong phap ngam tinh, dé tai tiép tuc khao sat cac
yéu té anh hudng dén kha ning chong oxy héa tir than cay xwong rong ba c6 gai ¢ giai doan
truong thanh bang phuwong phap chiét Soxhlet. Hai yéu td dugc khao sat 1a ti 18 rdn/long va
thoi gian chiét.

Dura vao d thi & hinh 3.6 ta thiy rang, cong thtrc chiét mau vdi ti 18 ran/long - 1/30
cho két qua kha ning khtr gbc ty do DPPH cao nhét. Khi giam ti 1& nguyén liéu/dung méi
giam xudng 1/35 thi kha ning chéng oxy héa DPPH c6 xu huéng giam. Vi viy, ti 1&
ran/long -1/30 dugc lya chon cho thi nghiém tiép theo.
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Hinh 3.6. Anh hwéng cia ti 1¢ rdan/long dén kha ndng khir goc tw do DPPH ciia dich
chiét tir than xwong rong ba c6 gai

Két qua khao sat anh huong cta thoi gian chiét Soxhlet ¢ hinh 3.7 cho thiy, kha
nang khir géc tu do DPPH ting dan trong khoang thoi gian tir 120 phit dén 300 phut. Tuy
nhién, khi tang thoi gian chiét tir 300 gio 1én 360 gid, kha nang khir gc tw do DPPH c6 xu
hudng giam. Thoi gian chiét 300 phut (5 gid) cho gi tri ICsp ctia dich chiét thap nhat — 9,9
ug/ml, dong nghia véi thoi gian chiét nay, dich chiét c6 kha nang khtr goc tuw do DPPH cao
nhat.
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Hinh 3.7. Anh hwéng ciia thoi gian chiét Soxhlet dén kha nang khir géc tw do DPPH ciia
dich chiét tir than cay xwong rong ba cé gai

Két qua nghién ctru cua dé tai cho thiy, phuong phap chiét Soxhlet cho hiéu qua
tach chiét cac hop chat chdng oxy hoa tir than cdy xuong rong ba c6 gai Opuntia dillenii cao
hon so v&i phwong phap ngam tinh. V6i nhimng diéu kién chiét thich hop bang phwong phap
chiét Soxhlet, 1Cs, dat gia tri 1a 9,9 pg/ml, thap hon so véi ICs ctia mau ddi ching vitamin
C (14,01 pg/ml). Qua d6 cho thiy, than cdy xuong rong ba c6 gai Opuntia dillenii thé hién
kha ning chdng oxy héa rat manh, cé thé 1a ngudn nguyén liéu tiém ning dé chiét xuit chat
chéng oxy hoa tu nhién.
3.4. Pinh tinh cadc nhém chit va xac dinh ham lweng cac hep chit chéng oxy héa cia
dich chiét tir than cay xwong rong ba co gai
3.4.1. binh tinh cac nhém chdt ¢ hoat tinh sinh hoc trong dich chiét

Két qua dinh tinh cac nhom chat c6 hoat tinh sinh hoc trong dich chiét ethanol tir
than cay xuong rong ba cé gai cho thiy sy hién dién cua cac hop chét flavonoid, terpenoid,
saponin, phenolic va tannin (Bang 3.2). Két qua nay ciing phu hop véi cac nghién ciu vé
thanh phan héa hoc cua céc loai thugc chi Opuntia vai nhém hop chat chinh 1 flavonoid
[13-16].

Bdng 3.2. Bang két qua cac phan #ng dinh tinh cac nhém chat c6 trong dich chiét
tir than xwong rong ba cé gai

Nhom hep chat Thudbc thir Két qua dinh tinh | K&ét qua
Flavonoid Mg/HCI dam dac ++ Co
Alkaloid Thuoc thir Wagner - Khéng
Terpenoid Liebermann-Burchard + Co
Phenolic va tannin Dung dich FeClj + Céo
Saponin Dau oliu, dung nong 90°C + Cé

Chu thich: (-): Phan #ng &m tinh. (++): Phan ing duong tinh ro

(+): Phan ung dwong tinh.
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3.4.2. Xdc dinh ham lwong polyphenol téng sé va flavonoid tong sé trong dich chiét
Polyphenol 12 nhém chat chéng oxy hoa ¢ kha ning ngin chan cac chudi phan ung
day chuyén bang cach phan ung truc tiép véi goc tu do dé tao thanh mot gbe tu do méi bén
hon, hoic ciing c6 thé tao phuc véi cac ion kim loai chuyén tiép vén la xic tc cho qua trinh
tao gbc ty do. Flavonoid 1a mot nhém hop chét chdng oxy héa néi bat nhat thugc nhom
polyphenol, cé hoat tinh khang oxy héa manh nho sy ¢ mat cia cac nhom hydroxyl nhan
thom. Cac nghién ctru da khang dinh rang, ham lugng caa polyphenol va flavonoid quyét
dinh dén kha niang chdng oxy hda cua cac loai xwong rong thudc chi Opuntia. Vi vay, ham
lugng polyphenol téng s (TPC) va flavonoid tong sé (TFC) la hai trong sé céc chi tiéu
quan trong can khao sat dé danh gia kha nang chdng oxy hda cua ciy xuong rong ba cé gai.

Dich chiét thu dugc trong nhimng diéu kién thich hop bang phuong phép ngdm tinh
va chiét Soxhlet tir mau bot than cay xuong rong ba c6 gai ¢ giai doan trudng thanh duoc sir
dung dé x4c dinh ham lugng TPC va TFC.

Két qua & bang 3.3 cho thiy phuong phap tach chiét c6 anh huong dén kha ning
trich ly cac hop chat chéng oxy hoa ¢ trong mau. Ham lwong TPC va ham luong TEC cua
cac mau dich chiét tir than cAy xuong rong ba c6 gai khi chiét bang phuong phép Soxhlet
cao hon so voi phuong phép ngam tinh.

Bing 3.3. Ham lwong polyphenol téng sé, flavonoid tong sé cia cdc mau dich chiét tir
than cay xwong rong ba cé gai

Phwong phap chiét TPC TFC
(mg GAE/g DW) (mg QE/ DW)
Ngam tinh 118,35+1,65 40,01+0,15
Chiét Soxhlet 143,14+1,71 50,46+0,25

Két qua ham luong TPC va ham lugng TFC cua dich chiét tir than cua loai xuong
rong ba c6 gai Opuntia dillenii moc tai Pha Yén kha cao so voi cac nghién ctru khao sat trén
loai xuong réng Opuntia ficus-indica ¢ Italia, Han Qubc, Ma Réc, Algeria [5, 17-18, 20] va
céc loai xwong rong ho Opuntia duoc trong & viing Pernambuco, mién bic Brasil [2]. So voi
két qua cia mot nghién ciru khac [3], ham lwong TPC va TFC cua loai Opuntia dillenii moc
tai Phti Yén ciing ndm trong khoang dao dong ham luong TPC va TFC (véi gi tri lan luot
14 103,0-549,2 mg GAE/g DW va 16,2-221,7 mg QE/g DW) cua loai Opuntia ficus-indica ¢
Tunisia.

Bing 3.4. Ham liong polyphenol téng sé va flavonoid tong sé trong than mét sé loadi
xwong rong thuge chi Opuntia trén thé gigi

Loai xwong rong Noi sinh trwéng TPC TFC
(mg GAE/g DW) (mg QE/ DW)
Han Qudc 18,0-71,4 6,4-25,0
Opuntia ficus- indica Ma Réc 73,1-111,2 22,0-27,0
Tunisia 103,0-549,2 16,2-221,7
Opuntia ficus-indica
Opuntia stricta Brasil 1,24-5,41 0,00-3,43
Opuntia atroppes
Opuntia larrer
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Opuntia ficus-indica Algeria 26,7 11,86

Opuntia ficus-indica Italia 2,633 -

Su khac biét giita cac két qua nghién ctru c¢6 thé 1a do sy khac nhau vé giéng loai,
thoi diém thu hai, diéu kién khi hau, thé nhudng & khu vuc trong nguyén liéu va phuong
phap tach chiét khac nhau.

4. Két luan

Nghién ctru dd xac dinh duoc diéu kién tach chiét thich hop khi chiét biang 2
phuong phap: ngam tinh va chiét Soxhlet dé thu duoc dich chiét c6 hoat tinh chdng oxy héa
cao tir than cay xwong rong ba cd gai (Opuntia dillenii) ¢ giai doan truéng thanh moc & tinh
Phi Yén. Phuong phap chiét Soxhlet cho hiéu qua tach chiét cac hop chat chong oxy hoa tir
than cdy xuong rong ba c¢6 gai cao hon so v6i phuong phap ngam tinh. Diéu kién thich hop
dé tach chiét cac hop chit chéng oxy hoa bang phuong phap chiét Soxhlet nhu sau: dung
moi ethanol 95%, ty 18 ran/long 1a 1/30, nhiét do chiét - 78 °C, thoi gian chiét 1a 5 gio.

Két qua dinh tinh so bd thanh phan héa hoc cho thay trong thanh phan dich chiét
ethanol tir than cay xuong rong ba c6 gai co su hién dién cia cac nhom chat flavonoid,
terpenoid, saponin, phenolic va tannin.

Dich chiét tir than cay xuong rong ba ¢ gai Opuntia dillenii moc & tinh Phu Yén
¢6 ham luong polyphenol tong s6, flavonoid tong s va hoat tinh chéng oxy héa kha cao.
Trong nhitng diéu kién chiét thich hop bang phwong phap chiét Soxhlet, mau dich chiét tir
than cdy xuong rong ba khong gai ¢ giai doan trudng thanh ¢ kha nang loai goc tu do
manh v&i gia tri ICso 1a 9,99 pg/ml, thap hon gié tri ICsq ctia vitamin C (14 pg/ml). Qua
d6 cho thdy, than cdy xuwong rong ba co gai Opuntia dillenii thé hién kha ning chdng oxy
hoa rat manh, c6 thé 1a ngudn nguyén lidu tiém ning dé chiét xuat chit chéng oxy hoa tu
nhiénd
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Abstract

The research results showed that Soxhlet extraction method gave higher anti-
radical property compared with marceration. By using Soxhlet extraction method, alcohol
(95%), alcohol: sample rate (1:30), temperature (78°C), time (5 hours) can extract
cladodes of Opuntia dillenii most efficiently. This extract showed high total polyphenol
content 143,14 + 1,71 mg/g gallic acid equivalents and high total flavonoid content
50,46+0,25 mg/g quercetin equivalents. This study also evaluated the ability to capture free
radicals DPPH of this extract (ICso = 9,9 pg/ml) in comparison with vitamin C (ICso =
14,02 pg/ml). Thus, the extracts of Opuntia dillenii cladodes is a source of antioxidant
phenolic compounds and will be probably used for the development of functional foods or
drug formulations.

Key words: Opuntia dillenii, extract, total polyphenol content, total flavonoid
content, antioxidant activity
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