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Nghién ciru qua trinh trich ly siéu 4m ham lrgng tong phenolic, flavonoid
va hoat tinh chong oxy hoa tir 14 cy day thia canh (Gymnema sylvestre)
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Tém tit:

Nghién ciru thye hién nhim ning cao hi¢u suit thu hdi ham hrgng téng phenolic (TPC), flavonoid (TFC) va hoat tinh
chdng dxy hoéa tir 1a ciy day thia canh (Gymnema sylvestre) bang phwong phap dap @ing bé mit (response surface
methodology - RSM). Thi nghiém dwgrc bo tri theo phuwong phap Box - Benhken; xay dung diéu Kién trich ly tdi wu
ham lwgng TPC (Y,, %), TFC (Y,, %) va hoat tinh chdng 6 oxy hoa (Y, %) voi 4 yéu t6 12 nhiét d9 trich ly (X,), thoi
gian siéu am (X)), nong do dung moi ethanol (X,) va cong suit siéu Am (X)) Két qua cho thay, diéu kién tdi wu hoa
qua trinh trlch ly siéu Am dé thu dugc ham lu’()’ng cac hop chit c6 hoat tinh s1nh hoc cao nhit1a & 62°C, thoi gian siéu
am 50 phiit, nong dd dung mdi 55% va cong suit siéu 4m 1a 300 W. Véi diéu kién nay, ham hrong TPC dat 21,2+0,5
mg GAE/g, TFC 8,2+0,15 mg CE/g va hoat tinh chdng 6xy héa dat 72,5+0,5%.

Tir khéa: flavonoid, Gymnema sylvestre, hoat tinh chong dxy héa, phenolic, phwong phap dip vng bé mit, trich ly

siéu am.
Chi s6 phén logi: 1.4

1. Dt van de

Day thia canh thudc chi Loa ti (Gymnema) ho Trac dao
(Apocynaceae), con dugc goi la Loa ti rimg. Higén nay, chi
Gymnema dugc trong phd bién trén thé gidi véi muc dich
chinh 1a chita bénh tiéu duong. Trén thé gidi, day thia canh
con duge goi voi cac tén goi khac nhau nhu: Diabeticin (An
D9), Sugarest (My) hay Glucos care (Singapore)... Loai cay
nay dugc tim thiy dau tién ¢ An D va phat trién nhidu nhat
& thung liing Paltacot mién trung nam nudc nay. Ngoai ra,
chiing con duge phan bd nhiéu & Trung Quéc, Indonesia va
Viét Nam [1, 2]. Cac bd phan trén mét dét cua day thia canh
déu co thé dung lam thudc [3]. Day thia canh gdm c6 2 loai
la 14 to va nhd, trong do loai 14 to c6 tac dung dugc ly tdt
hon loai 14 nhé. Theo dan gian, day thia canh 1a loai cay co
gia tri dugc liéu cao va dugc dung dé chira bénh tiéu duong,
tang huyét ap, 1di loan chuyén hoa lipid..., vi vay loai cay
nay dugc trong nhiéu & nudc ta.

Hién nay, c6 nhidu cong trinh trén thé giéi cong bd vé
hoat tinh sinh hoc ctia day thia canh nhu: kha nang ha duong
huyét, chdng viém loét, khang khuan ciing kha ning chdng
oxy hoa, di Gmg... Nhidu nha khoa hoc trén thé gidi dd cong
bd vé thanh phan hoa hoc trong cdy ddy thia canh gém
cac chat nhu flavone, alcaloid, acid formic, chlorophylls,
anthraquinone, hentri-acontane, pentatriacontane, resins,
phytin, d-quercitol, acid tartaric, acid butyric, lupeol,
saponin [4-8]. O Viét Nam, cac nha khoa hoc ciing tap trung
nghién ctru nhiéu vé thanh phan hoéa hoc va hoat tinh sinh
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hoc tir cdy day thia canh, tuy nhién nghién ctru sdu vé qua
trinh tach chiét cac hoat chit chong 6xy hoa tir loai cay nay
con nhiéu han ché. Nghién ctru nay tap trung vao viéc xac
dinh thong s trich ly t6i wu ¢ sy hd trg cua song siéu am
nhiam nang cao ham lugng cac hop chét co hoat tinh chdng
Oxy hoa tur 14 cay day thia canh.

2. Déi tuong va phuong phap nghién ciiu
2.1. Péi twong

La cay déy thia canh dugc thu tai viing dém Vuon qubc
gia PU Mt (tinh Nghé An). Mau duoc dinh danh boi Vién
Sinh thai va Tai nguyén Sinh vat, Vién Han 1am Khoa hoc
va Cong nghé Viét Nam. Mau nguyén liéu sau khi sdy duoc
nghién nhé va bao quan & -20°C trude khi tién hanh cac
nghién ctru tiép theo.

2.2. Phwong phap nghién ciru

Trich ly siéu am: Mbi thi nghiém can 10 g mau cho vao
binh tam giac thé tich 500 ml, thém dung méi véi ty 1é cho
truge theo phuong phéap b tri thi nghiém téi wu. Cho binh
vao thiét bi siéu am CYF-TES600N-4S (Pai Loan), diéu
chinh cong suat song siéu am theo cac didu kién thi nghiém.
Tién hanh trich ly theo thoi gian dinh trudc. Sau khi két
thiic qua trinh trich ly, dich duoc loc qua gidy loc va dua di
phan tich.

Xac dinh ham lwong TPC: Ham lugng TPC tir dich chiét
14 cay day thia canh duoc x4c dinh theo phuong phap Folin-
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Abstract:

The study on ultrasonic extraction conditions aims to
improve the yield of total phenolic content, total flavonoid
content, and antioxidant activity from the leaves
of Gymnema sylvestre by response surface methodology
(RSM). The experimental arrangement according to the
Box - Benhken method, the optimal extraction conditions
were established for total phenolic content (Y,, %),
total flavonoid content (Y,, %), and antioxidant activity
(Y, %), with four factors, are extraction temperature
(X,) ultrasonic time (X,) concentration of ethanol solvent
(X,), and ultrasonic power (X ). According to the model,
the optimal conditions for ultrasonic extraction to obtain
the highest content of biologically active compounds
are extraction temperature of 62°C, ultrasonic time
of 50 minutes, solvent concentration of 55%, and
ultrasonic power is 300 W. Under this condition, the
total phenolic content was 21.2+0.5 mg GAE/g, the total
flavonoid content was 8.2+0.15 mg CE/g, and the highest
antioxidant activity was 72.5+0.5%.

Keywords: antioxidant activity, flavonoid, Gymnema sylvestre,
phenolic, response surface methodology, ultrasonic
extraction.
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Ciocalteu [9]. Hat 1 ml dich mAu pha loang, thém 5 ml
thudc thir Folin-Ciocalteu 10% va lic déu, sau 3 phut tiép
tuc thém 4 ml dung dich Na,CO, 7,5%, lic déu va dé yén 1h
trong bong t6i, sau do tién hanh so mau ¢ budc song 765 nm
bang may do quang phd Agilent 8453.

Xac dinh ham lwong TFC: Ham lugng TFC tur dich
chiét 14 cdy day thia canh duoc x4c dinh theo phuong phép
Al-flavonoid [10]. Do d6 hap thu ¢ budc song 510 nm, ding
chat chuén 1a catechin. Mot phan dich chiét (1 ml) hodc
dung dich catechin chuan duoc thém vao binh dinh mirc
10 ml chira 4 ml H,O. Sau d6, thém 0,3 ml NaNO, 5%, 5
phut sau thém 0,3 ml dung dich AICI, 10%; sau 6 phut cho
thém 2 ml NaOH 1 M va dinh murc den thé tich 10 ml bang
nuée cat. Dung dich duoc tron déu va do hip thu duoc do
& bude séng 510 nm biang may do quang phd Agilent 8453.

Xdc dinh hoat tinh chong 6xy héa theo kha néng khir goc
tw do DPPH: Dich chiét 14 cdy day thia canh duoc dénh gia
hoat tinh chdng 6xy hoa thong qua xac dinh kha nang khir
gbc tu do DPPH theo phuong phap cua H.Y. Fu va cs (2002)
[11]. Lay khoang 20 dén 140 pl dich chiét pha v&i nude cat
dé hdn hop dich dat thé tich 3 ml. Sau do, thém 1 ml dung
dich DPPH 0,2 mM, lic déu va dé yén trong bong tdi 30
phut. Do hip thu quang hoc duge do ¢ bude song 517 nm
bang may Agilent 8453.

Kha nang khtr gc tw do DPPH duge xac dinh theo cong
thire sau:

DPPH (%) = 100 x (Abs_- Abs )/Abs,

trong d6 Abs: do hép thu quang hoc cua mAu tring khong
chua dich chlet Abs : do hép thu quang hoc ciia miu co
chira dich chiét.

B6 tri thi nghiém va t6i wu héa diéu kién sdy: Lya chon
RSM dé t6i uu hoa diéu kién trich ly siéu 4m ham luong
TPC, TFC va hoat tinh chdng 6xy hoa tir 14 cy déy thia
canh. Bbn thong s6 dugc nghién ctru trong qua trinh trich
ly bao gdm: nhiét do (X)), thoi gian siéu am (X,), nong do
dung mdi ethanol (X,) va cong sudt siéu 4m (X,)- Cac thi
nghiém dugc bé tri theo phuong phap Box - Benhken, gom
27 thi nghiém véi 3 thi nghiém & tAm. Mdi thi nghiém dugc
tién hanh 3 lan va lay két qua trung binh. M6 hinh toan hoc
mo ta anh huong clia cac bién doc 1ap ddi v6i bién phu thudc
¢6 dang ham da thirc bac hai tong quat nhu sau:

Y = ,Bo-i-zl 1B X; +Z 1ﬁuX +ZZL<]BUXX

trongdo'Y: bién phu thudc (hammyc tiéu); X, X blen mahoda
(bién doc lap) anh huong dén Y; By B> B;: cac hé s6 hoi quy.

3. Két qua va ban luan
3.1. Thiét lip mé hinh

St dung phin mém Design-Expert®, phién ban 7.0 dé
danh gia 4nh hudng cta cac thong sO quan trong cua qua
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trinh trich ly dén ham lugng TPC, TFC va hoat tinh chdng
oxy hoa tir 14 ciy day thia canh. Cac thong s dugc mé hoa
theo cdc mtrc nhu ¢ bang 1.

Bang 1. Bang ma héa cua cac bién déc lap.

Cac mirc ma hoa

Cic bién doc lap Ponvi Ky hi¢u 4 ) o
Nhiét d¢ trich Iy °C X, 50 60 70
Thoi gian siéu am phut X, 30 45 60
Néng d¢ dung méi ethanol % X, 40 55 70
Cong suét sidu 4m W X, 200 300 400

Céc thi nghiém duoc thyc hién véi thong s6 ty 16 nguyén
liéu/dung moi trich ly 1a 1/30 g/ml. Phuong 4n b6 tri va két
qua thi nghiém duoc thé hién ¢ bang 2.

Bang 2. Thiét ké thi nghiém va két qua.

Y, = 22,88 + 1,15X, + 141X, - 1,78X, + 1,70X, -
043X X, - 1,06X X, + 168X X, - 0,92X X, - 0,53X,X, +
0,67X,X, - 3,35X 2 - 2,29X - 181X 2- 1,38X 2

Y,=8,18+0,66X,+0,68X, - 0,67X, +0,86X, - 0,22X X,
- 0,40X X, + 0,42X X, - 0,64X,X, - 0,22X,X, + 0,38X,X, -
1,28X 2 - 0,95X,2- 1,26X 2- 0,76X 2

Y, = 7426 + 0,56X, + 0,67X, + 097X, - 1,04X, -
0,69X X, - 0,22X X, + 0,15X X, + 0,66X,X, + 0,5X X, -
0,89X,X, - 0,47X 2 - 0,86X - 1,55X 2- 1,10X 2

Két qua phan tich ANOVA m6 hinh bac 2 cua Y, Y,
va Y, dugc danh gia bang cdc gia tri F, p va R? twong tmg
(bang 3). Gia triF cua Y, Y,, Y, lan lugt 1a 17,76, 45,08 va
7,81 déu thoa man dicu kién p<0,05, di€u nay cho thay cac
mb hinh hoan toan ¢6 y nghia thong ké véi do tin cay cao
(p<0,0005).

Bang 3. Két qua phan tich hdi quy ham Iwong TPC, TFC va

X, X, X, X ﬁ?;ﬂwg ?;?;qug Hosttimh hoat tinh chéng 6xy héa.
nghifm () @hit) (%) (W) ‘ : - chongduyhia
(mgGAE/lg) (mgCElg)  Y,(%) . Y, (TPC) Y, (TFC) Y, (Yield)
1 L 0 0 1826 6,34 73,29 g GidwiF  Gidtip  GidwiF  Gidtip  GidtiF  Gidtrip
2 o 0 LB 7,64 71 Méhinh 17,76 <0,0001 45,08 <0,0001 781 0,0005
¢ v U L L B 7,57 1 X, 1931 00009 7659 <0000 728 0,194
4 Lo b 0 16¥ g B8 X, 2893 0002 8274 <0000 1030 00075
5 o A v 0 e 52 7L70 X, 4648 <0001 973 <0001 2150 00006
6 L ! 0 1% 52 74,08 X, 42,03 <0,0001 13221 <0,0001 25,12 0,0003
! 0 0 11586 471 7338 XX, 091 03588 2,74 01235 362 0,0812
s 0 1 0 L o il 1 XX, 5,49 0,0371 9,74 0,0089 0,39 0,5449
9 0 0 4 2129 6,34 70,53
0 Lo . 1w 1 408 XX, 13,74 00030 1035 00074 0,17 0,6852
| e 1 R e a1 XX, 408 00664 2431 00003 331 0,0937
b - | o e e XX, 137 02650 287 01159 194 0,1893
" T ; ST 654 B XX, 2,18 01651 868 0012 604 0,0302
% 00 ] 1 154 406 T4l X? 72,76 <0,0001 12958 <0001 228 0,1571
T 0 0 0 0 06 79 741 & 34,02 <0,0001 70,80 <0,0001 7,60 0,0174
16 L 1 0 0 I 617 7339 & 21,25 00006 12606  <0,0001 24,67 0,0003
17 1 1 0 0 18,50 717 73,64 Xf 12,28 0,0043 4521 <0,0001 12,28 0,0044
18 0 0 0 0 2431 8,43 741 Lack of fit 0,33 0,9085" 1,14 0,5536™ 16,17 0,0596"
19 10 10 208 748 72,79 R 0,9540 09813 0.9011
20 10 0 -1 16,26 522 73,40 NS: khong cé y nghia.
a 0 40 16B 512 7167 3.2. Phan tich cic bé mt ddp ving
i f)l 01 2 ((: ?;?i iig ;22 Dua vao m6 hinh da thic béc 2 thuc qghiém,‘ dir li‘éu
2 A 4 0 o 17 016 nghi'én ciru duge phén tich bang RSM bang phan mém
% 0 1 g 0 17’51 5’19 70’41 Dgs;gn-]?xpﬂert 7.0. Céc ;[rucAX vayY C}ia kié mat dép ﬁng bz}
’ ' ’ chiéu dai dién cho hai yéu t0, truc Z la mét trong cac chi so
29 U U [ [ el danh gia 1a ham luong TPC, TFC va hoat tinh chdng 6xy
27 40 0 1172 5,68 70,49 héa.

Tir cac phan tich hoi quy tuyén tinh ciia 27 thi nghiém da
xdy dung dugc phuong trinh hdi quy bac hai ctia ham luong
TPC, TFC va hoat tinh chéng 6xy hoa nhu sau:
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Phan tich bé mat dap vung cua ham lwong TPC: Anh
hudng cua cac yéu to6 dén qua trinh trich ly si€u &m ham
lugng TPC tur 14 cdy day thia canh dugc thé hién ¢ hinh 1



va bang 3. Két qua hinh 1A va bang 3 cho thdy, anh huong
tuong tic cta nhiét do va thoi gian siéu am dén qua trinh
trich ly ham lugng TPC khi nong do ethanol va cong suat
siéu am duoc giir 6n dinh tai tim (ndng do ethanol 55% va
cong suit siéu am 300 W). Hai yéu t6 nay anh hudng co ¥
nghia dén ham lugng TPC thu duoc (p<0,05). Tuong tac
ctia yéu to nhiét do va thoi gian siéu am 1a xap xi nhu nhau
dén qua trinh trich ly. Him lugng TPC ting dan khi nhiét o
tang tur 50 dén 63°C, khi nhiét do tiép tuc tang thi ham luong
TPC ¢6 xu huéng giam dan, ham lwong TPC dat cao nhét

Khoa hoc Tu nhién | Héa hoc

khi nhiét do trich ly nam trong khoang 60 dén 65°C. Tuong
tu nhu véy, khi thoi gian siéu 4m ting tir 30 dén 52 phut thi
ham lugng TPC tang, khi thoi gian siéu am tiép tuc tang tir
52 dén 60 phut thi ham lugng TPC giam. Xu huéng nay ciing
gidng nhu trong nghién ciru caa H.Z. Li va cs (2016) [12].

Két qua hinh 1F va bang 3 cho thiy, anh huéng cua cong
suét siéu am va ndng d6 dung moi dén ham lugng TPC khi
nhiét d6 va thoi gian siéu am gitr & muc tim. Anh hudng
tuong tac ctia 2 yéu té ndy c6 y nghia dén qua trinh trich
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rich ly dich chiét tir 14 cay day thia canh.
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ly (p<0,05). Cong suit siéu am tang thi ham luong TPC
tang, ham lugng TPC cao nhat khi cong sudt siéu 4m nam
trong khoang 300-400 W. Nguoc lai, khi ndng d6 dung moi
ethanol tang thi ham luong TPC lai ¢6 xu hudng gidm, ham
lugng TPC cao nhat khi ndng dé dung méi nay nim trong
khoang 40-50%.

Phan tich bé mat dap img cia ham lwong TFC: Anh
huong cua cac yéu té dén qua trinh trich ly ham lugng TFC
tir 14 cdy day thia canh dwoc thé hién & hinh 2 va bang 3.
Twong tu nhu phan tich bé mat dap mg ctia qua trinh trich
ly ham lugng TPC (hinh 1), ham luong TFC cao nhét khi
cac yéu t6 nhiét do nam trong khoang 60-68°C, thoi gian
48-55 phiit, ndng do ethanol trong khoang 40-55% va cong
suét siéu am tir 300 dén 380 W.

3.3. Phan tich bé mdt ddp tng ciia hoat tinh chéng
oxy hoa

Hinh 3 thé hién bé mat dap ing ctia ham muyc tiéu hoat
tinh chong 6xy héa, trong d6 hinh 3A thé hién anh huong
tuong tac cia hai yéu té nhiét d6 va thoi gian siéu am dén
hoat tinh chdng 6xy hoa trong dich chiét tir 14 cay day thia
canh. Thoi gian siéu 4m tang thi hoat tinh chng 6xy hoa
tang va dat gia tri cao nhat khi thoi gian nam trong khoang
52-60 phut. Tuong tu, khi nhiét d¢ trich ly ting thi hoat
tinh chdng 6xy hoa ciing ting 1én va dat gi4 tri cao nht khi
nhiét d6 ndm trong khoang 65-70°C. Hinh 3F biéu dién anh

hudng cua cong sudt siéu am va nong do ethanol dén kha
ning chdng 6xy hoa cia dich chiét. Cong suit siéu am ting
tir 200 dén 300 W thi hoat tinh chéng 6xy hoa ting, khi cong
suét siéu 4m tang tir 300 dén 400 W thi hoat tinh chéng 6xy
hoa giam. Nong do ethanol ting thi kha ning chong 6xy hoa
tang, kha ning chéng 6xy hoa cao nhat khi ndng do ethanol
nam trong khoang 55-70%.

3.4. Téi wu héa mo hinh

Thuc nghiém téi wu héa trén phan mém Design-Expert®
7.0 qua trinh trich ly siéu 4m 14 cdy day thia canh nham thu
dugc ham lugng TPC, TFC va hoat tinh chdng 6xy héa cao
nhat cho két qua nhu sau: nhiét d¢ trich ly 1a 62,17°C, thoi
gian si€u am 49,42 pht, néng dd dung méi la 54,56% va
cong suét siéu 4m 1a 304,71 W. Vi didu kién nay thi ham
luwong TPC dy doan thu dugc 1a 23,32 mg GAE/g, TFC 8,43
mg CE/g va hoat tinh chong 6xy hoa 1a 74,37%.

Dé phu hop véi cac thong sd cong nghé cua thiét bi,
tién hanh thuc nghiém lai mé hinh t5i wu tai cac thong so:
nhiét do trich ly 62°C, thoi gian siéu am 50 phut, n6ng do
dung méi 55% va cong suit sidu am 300 W, két qua thu
dugc nhu sau: ham luong TPC 1a 21,240,5 mg GAE/g, ham
lwong TFC 8,2+0,15 mg CE/g va hoat tinh chdng 6xy hoa
14 72,5+0,5% (bang 4). Két qua thi nghiém lai cho thay quy
trinh trich ly phu hop véi gia tri toi uvu ciia mé hinh.
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Bang 4. Két qua trich ly siéu am dich chiét cay day thia canh
theo diéu kién ti wu (n=3).

Piu kign tbi wu Cichim i r it
X X, X, X, myctiéu  thyenghigm  dy dodn
Y, 21,240,5 2332
62C  S0phit 5%  300W Y, 8,2:0,15 843
Y 72,540,5 7437

4. Két luan

Két qua nghién ctru da t6i wu hoa dugc qua trinh trich ly
siéu 4m nham thu dugc ham luong TPC, TFC va hoat tinh
chdng 6xy hoa dat gia tri cao nhat bang RSM. Céac thong sd
tdi vu cua qua trinh da thu duogc la: nhiét d6 trich ly & 62°C,
thoi gian siéu am 50 phit, ndng do dung mdi 55% va cong
suét siéu 4m 300 W, khi d6 ham lugng TPC cao nhét dat
21,240,5 mg GAE/g, TFC dat 8,2+0,15 mg CE/g va hoat
tinh chong 6xy dat hoa cao nhét 1a 72,5+0,5%.
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