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TOM TAT

Trong nghién cu nay bang phuang phap sic ky cdt va chiét xudt hd trg vi
séng da phan 1dp dugc hop chat: Naringenin. Ngoai ra, da toi uu dugc quy trinh
tao cao chiét tir moc lam i bang phuong phap chiét xudt c6 ho trg vi song, véi
cac diéu kién chiét xudt dugc téi uu: ti 1é nguyén liéu/ dung mai chiét la 1/25
g/mL; thai gian chiét trong vong 4 phdt va 6 mic nang lugng vi song 450W. Hiéu
sudt tao cao chiét bang phuang phap ¢6 hé trg vi song lan han so véi phuong
phap ngdm chiét thong thudng, lan luot la 2,2744% va 1,4494%. Bén canh do,
hap chét Naringenin dugc phan 1dp va chiing minh su c6 mat trong moc lam ti,
day la mot hgp chat ¢ nhiéu hoat tinh sinh hoc tot. Tir d6, da bao ché thanh
cong tra hoa tan tir moc lam t& gitip gidm cang thang, mét méi, thu gian, gidp
ho trg diéu tri cac bénh Iy vé xuong khdp. Qua d6, nghién cliu tao tién dé cho céc
nghién ctiu ti€p theo nhdm (ing dung va bao ché cac san pham dua trén hoat tinh
clia Naringenin va Ficus pumila L. cho nganh y té.

Tirkhda: Mic lam ti;, chiét xudt hé trg vi séng, Naringenin, tra hoa tan.

ABSTRACT

From the extraction process of Ficus pumila L. collected in Ninh Binh province.
By column chromatography and microwave-assisted extraction, the structure of the
compound: Naringenin (FPE2) has been isolated and determined. In addition, the
procedure for isolating Naringenin compound isolated from the extract generated
by microwave assisted method was optimized with a solid/liquid ratio of 1/25
g/mL, extraction time of 4 min and at microwave power 450W. After optimizing the
extraction process by microwave assisted extraction, the extraction efficiency is
higher than that of the conventional extraction method, the microwave assisted
extraction efficiency and the extraction efficiency from conventional extraction was
2.2744%. and 1.4494%. Besides, soluble tea have been successfully prepared from
Ficus pumila L. has been used to reduce stress, relax, clear heat, detoxify and help
relieve joint pain. Thereby, study creates a premise for further studies, aiming at the
application and preparation of products based on the activities of Naringenin and
Ficus pumila L. for the medical industry.

Keywords: Ficus pumila L., microwave-assisted extraction, Naringenin,
soluble tea.
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1.MEPAU

Méc lam ti hay con goi la Ficus pumila L., 1a loai cay thudc
hoc Dau tam (Moracease), dang cay day leo nhd, moc bam
nhg ré phuy, canh ngan va mém, ua sang, sinh trudng manh
trong mua mua am [1,2]. Moc lam t ¢c6 ngudn géc tir Nhat
Ban, Trung Quéc, phan bé tu nhién ti Trung Quéc dén Viét
Nam, Lao; cdy con phan b6 khdp viing nhiét dsi va can nhiét
ddi Chau A. G Viét Nam cay phan bé gan nhu & khap noi, tris
vling nui cao trén 1500m. Trong vo qua c6 chia 13% chat
gém, khi thiy phan chat nay cho glucose, fructose va
arabinose [2]. Ngoai ra, 3 hgp chat pumilaside A, B va C cling
da dugc phat hién trong méc lam tir vai kha nang chéng oxy
hoa, khang viém, khang khuan [3].

Naringenin la thanh phan da dugc chiing minh cé trong
moc lam tir [4], n6 cé hoat tinh chéng oxy héa, khang viém
va chéng ung thu. Dac biét, Naringenin c6 kha nang tic ché
bach cau, tang cudng kha nang chéng oxy héa bang cach
kich hoat Nrf2 gay ra biéu hién HO-1 va ngan chan su hoat
héa ctia NF-kB trong dai thuc bao - nguyén nhan san sinh
cac cytokine tién viém nhu IL-33, TNF-q, IL-1p va IL-6 [5].

Phuong phéap chiét xudt c6 hé trg vi séng la mét
phuong phép tét dé chiét xudt cac hop chat thudc nhém
flavonoid. V&i nhiing uu diém nhu hiéu suat chiét xuat cao,
thai gian chiét ngan, an toan, than thién véi moi trudng,
phuong phép nay dang ngay cang tré nén phé bién va
dugc sir dung rdéng rai trong viéc chiét xuat va trich ly cac
hgp chat hitu co, dac biét 1a cac hgp chat c6 ngudn goc tur
tu nhién [6].

Trong nghién ctu nay, chung t6i tién hanh nghién cdu
diéu kién chiét xuat mot s6 hgp chat c6 trong moc lam t
bang phuong phap c6 hd trg vi song. Déng thai tién hanh
phan lap va bao ché tra hoa tan ti moc lam td. Cau tric cac
hop chat dugc xac dinh théng qua di liéu phé NMR.

2. THUC NGHIEM
2.1. Héa chat, thiét bi

Héa chat: Ethanol (EtOH), n-hexane, ethyl acetate
(EtOAc), methanol (MeOH), d6 tinh khiét 99%, Sigma
Aldrich. Ban maéng TLC Silica gel 60 F,,, Merck.
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Thiét bi: Phé NMR dugc do trong dung méi DMSO trén
may Bruker Avance (Brucker, Berlin, Duc) tai cac tan sé 600
va 150MHz tai vién Hoéa hoc, Vién Han lam Khoa hoc va
Coéng nghé Viét Nam.

2.2. Chuan bi nguyén liéu

Méc lam t dugc thu hai vao thang 5 ndm 2022 tai tinh
Ninh Binh. Sau khi thu hai, miu dugc chuyén vao mot
budng kin cla td sdy chan khéng & 40°C, 10mbar, va say
khé cho dén khi d6 &m dudi 10%. Sau d6, mau dugc
chuyén qua nghién nhé béng thiét bi nghién bua véi sang
60 mesh va dugc luu trit trong hop kin dé tranh hién tugng
&m trong qua trinh nghién cuu.

2.3. Tao cao chiét

500 (g) mau dugc chiét sir dung 16 vi song gia dung
(Whirpool Oven, cong suat 140, 280, 450, 650, 800W) véi
dung méi ethanol 70° tai 50 °C véi ti Ié nguyén liéu/dung
moi chiét (1/10; 1/20; 1/25; 1/40; 1/50 g/mL) va thai gian
chiét xuat (2, 3, 4, 5, 6 phut). Phan dich chiét dugc loc va cat
thu héi dung moéi duéi ap suat thap thu duoc 13(g) téng
flavonoid. Lan lugt chiét phan bé véi n-hexan va EtOAc thu
dugc cao n-hexan (1,251g) va cao EtOAc (11,3729g) ky hiéu
la MLT1.

500 (g) mau dugc ngam chiét vai ethanol 70° & nhiét do
thudng trong 24h, tién hanh ngam chiét 3 lan, gép chung
cac dich chiét, c6 can dung méi duéi ap suat giam thu dugc
can chiét EtOH. Lan lugt chiét phan b6 vai n-hexan va
EtOAc thu dugc cao n-hexan (2,765g), cao EtOAc (7,2479)
ky hiéu MLT2 va cao nuédc (14,2319).

2.4. Qua trinh chiét xuat, két tinh va thu hdi Naringenin

MLT1 tién hanh chay sac ky c6t silica gel, rira giai bang
hé dung moi v6i d6 phan cuc tang dan tur n-hexan dén
MeOH thu dugc 8 phan doan (FPA1-FPA8). Phan doan FPA4
(6,429) dugc phan tich trén cot sac ky silicagel rira giai bang
phuang phap gradient tang dan tir CH,Cl, dén MeOH/ H,0
(1:1) thu dugc 4 phan doan ky hiéu la FPA4.1 dén FPA4.4,
Phan doan FPA4.2 (4,149) dua lén cét slicagel, rifa gidi véi
hé dung méi CH,Cl,/MeOH vi ti & 98:2 dén 9:1 thu dugc 3
phan doan (FPA4.2.1 dén FPA4.2.3). Phan doan FPA4.2.2
(2,569) dugc két tinh lai, rita bang dung moéi methanol va
acetone thu dugc tinh thé dang hat min, mau trang ky hiéu
la Fpa.

MLT2 dugc dua lén sic ky cét silica gel, rira giai bang hé
dung méi vGi dé phan cuc tang dan ti n-hexan dén EtOAc,
MeOH thu dugc 8 phan doan (FPE1-FPE8). Phan doan FPE4
(1,05g) dugc dua lén cot silica gel véi hé dung méi rifa gidi
tang dan (CH,Cl,-MeOH, 10/1 - 0/1, v/v) thu dugc 4 phan
doan (FPE4.1 dén FPE4.4). Phan doan FPE4.2 (0,98g) dua Ién
cot silicagel, rdra gidi véi hé dung méi CH,Cl,/MeOH véi ti 1é
98:2 dén 9:1 thu dugc 3 phan doan (FPE4.2.1 dén FPE4.2.3).
Phan doan 4.2.2 (123,6mg) két tinh lai, rita bang dung moi
methanol va acetone thu dugc tinh thé dang hat min, mau
trang ky hiéu FPE2.

Tién hanh cham so sanh sac ky I6p mong cla hai hgp
chat FPa va FPE2 trong hé dung méi CH,Cl,-MeOH 95:5 thu

dugc cing khoang R/100 = 58. C4u truc clia hgp chat FPE2
dugc xéac dinh bang cac dir liéu phé NMR.
2.5.Bao ché tra hoa tan

Moc lam tl sau khi sdy thang hoa dugc nghién nho véi
kich thudc 60 mesh, dugc tién hanh trich ly véi nudc trong
khodng 4 - 5 gig, sau dé tién hanh loc dich trich ly day la
qua trinh can thiét dé loai can khéng tan trong nudc con
sot lai khi loc dich chiét, tranh hién tugng tach I6p khi pha
tra. Dich chiét dugc dem di c6 dac dudi ap suat giam &
nhiét d& 50 - 60°C, véi &4p suat 0,6atm thu dugc thanh
pham. Tién hanh déng goi va bao quan thanh pham.

.\g.uyen |Lém sach ‘4-( Say khé 4-l Nghién ‘
liéu l

’ Pong goi H Thanh phém |<—1 Co dac }'—1 Loc |

So d6 1. So do bao ché tra hoa tan
2.6. Chi tiéu danh gia tra hoa tan tU moc lam ti

- Tinh chdt cdm quan: Hinh thic cdm quan cla san
pham dugc danh gia théng qua vi gidc va thi giac.

- D6 &m, d6 tro: Chi tiéu dat yéu ciu vé TCVN 9739:2013
ISO 6079:1990

- Ham lugng kim loai nang

- Cac chi tiéu vi sinh:

+ Xéc dinh téng s6 vi sinh vat hiéu khi theo TCVN 4884-
1:2015.

+ Xéc dinh vi khun E. coli theo TCVN 7924-2:2008.

+ Xéac dinh vi khuan Coliform theo TCVN 6848:2007.

+ Xéc dinh téng s6 bao t& ndm men, ndm méc theo
TCVN 8275-2:2010.
3.KET QUA VA BAN LUAN
3.1. T8i uu quy trinh chiét xuat bang phuong phap cé
hé trg vi séng

3.1.1. Anh huéng cta ti Ié nguyén liéu/dung méi dén
viéc chiét xudt téng flavonoid

Bang 1. Két qua khao sat anh hudng clia ty 1é dung méi/ nguyén liéu

Tylé 0 ar ia
ngzyén KLA Th‘f ! Id?fl "9 Thétich dich | Tang H“‘E,u
ligu/dung | "9YeN | MOTChi€tLy | el 1L, | Ravonoid | U3
e liéu L;L, (ml) @ chiét
(g/mL) (9) (mL) (%)
1/10 20 200; 150; 75 150; 140; 140 0,468 2,34
1/20 20 400;300; 280 | 340; 290; 280 0,484 242
1/25 20 | 500;460;455 | 560,460,440 | 0,512 | 2,56
1/30 20 600; 525;560 | 530;525; 540 0,518 2,59
1/40 20 800; 750; 760 | 725;745;760 0,520 2,60

Ghi chi: - L, (Idn chiét thir nhdt); L, (Idn chiét ther hai); L, (1dn chiét thit ba);
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Qua trinh chiét xuat dugc thuc hién véi ty 1& nguyén
liéu/dung méi (g/mL) tir 1/10 dén 1/20, qua trinh chiét xuat
khéng triét d€ dan dén hiéu suat thu héi thap. Bén canh dé,
vGi qua trinh trich ly st dung lugng dung méi chiét I6n hon,
cu thé véi ly 1& 1/25 - 1/40 thi hiéu sudt thu hoi chénh léch
khéng dang ké. Pan va cdng su da chi ra ti I& nguyén
lieu/dung moi Ién doi hoi sir dung nhiéu dung moi va nang
luong vi song I6n han [7]. Do d6, qua trinh két tinh va thu
héi hgp chat FPE2 dat hiéu qua t6i uu khi ty 1& nguyén
liéu/dung moi dat 1/25 (g/mL).

3.1.2. Anh huéng cia thoi gian dén hiéu sudt cia qud
trinh chiét xudt téng flavonoid

Bang 2. Két qua khao sat anh hudng cla thai gian

Thoigian | nguyén Thétich Tong | Hidu sudt
(hl?t lidu (q) du'|:|’g moi flavonoid chiét
(phuit) ’ chiét (mlL) thé (g) (%)
2 20 500 0,478 2,39
3 20 500 0,486 243
4 20 500 0,514 2,57
5 20 500 0,510 2,55
6 20 500 0,498 2,49

Ghi chd: Qud trinh khdo sdt ndy chi chiét 1 ldn

Hiéu suat thu héi flavonoid sau qua trinh chiét xuat
dugc thé hién trong bang 2. K&t qua chi ra rang, khi chiét
xudt bang cén 70°, qua trinh chiét xuat dat hiéu suat t6i da
trong thdi gian chiét la 4 phat. Véi qua trinh chiét xuat thuc
hién & thai gian ngan hon (2 - 3 phat), mau dich chiét sang
hon, tuy nhién hiéu suat thu dugc thap. Khi tang thoi gian
cla qua trinh chiét 1én 5 - 6 phut, dich chiét thu dugc chira
nhiéu tap chat va can, phan dich chiét dac chia nhiéu
dudng gdy anh huéng dén qua trinh chung cat thu hoi
dung mai va tinh ché san phdm dan dén hiéu suat thu hoi
thap, do hgp chat bi phan hay bai nhiét [8], dan dén qua
trinh chiét va hiéu suat thu héi thap [9].

3.1.3. Anh huéng cia ndng luong vi séng dén hiéu
sudt qud trinh chiét xudt téng flavonoid

Bang 3. Két qua khao sat anh hudng nang luong vi séng dén hiéu suat cta
qua trinh chiét

Nang luong|KL nguyén| Thétich | Thé'tich Téng  |Hiéusuat
viséng litu | dung méi |dich chiét | flavonoid thd | chiét
W) | (g | chiét (9 (%)
140 20 500 450 0,476 2,38
280 20 500 465 0,482 24
450 20 500 465 0,516 2,58
600 20 500 450 0,508 2,54
800 20 500 435 0,494 247

Ghi chi: Qud trinh khdo sdt ndy chi chiét 1 ldn

Hiéu sudt thu héi flavonoid téng & cac miic nang lugng
vi song khac nhau dugc thé hién trong bang 3. Két qua cho
thay, khi s&r dung muic vi song 450W cho hiéu suat phan lap
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I6n nhat chiém 2,58%. G cac muc nang lugng thap hon
140W - 280W, hiéu suat thu héi lan lugt la 2,38% va 2,41%
do qua trinh chiét xu4t va phan lap dién ra khong triét dé.
Trong khi d6 & muc nang lugng Ién la 600W va 800W cho
hiéu suat thu héi dat 2,54% va 2,47% do qua trinh thu héi
dich chiét c6 nhiéu can den, hop chat bi phan hay dan dén
hiéu suat chiét khong cao. Khi st dung muc vi séng 450W
thi hiéu suat thu hoéi flavonoid tng la 16n nhat (2,58%). Mot
nghién ctu da cho thay khi tdng nang lugng vi séng tir 200
lén 1000W hiéu qua trich ly va thu héi sdn pham tang [10].
Tuy nhién, muc ndng lugng vi séng cao c6 thé lam héng
san pham hodc phan hiy cac hgp chat c6 trong mau, anh
hudng dén hiéu suat thu hoi [11].
3.2. Hop chat FPE2 dugc phan lap bing phuong phap
sac ky cot

Hop chat FPE2 dugc phan 1ap thu dugc hop chat cé
mau trang, c6 nhiét dé néng chay 6 166 - 171°C. C4u tric
cla hgp chat FPE2 dugc xac dinh théng qua phd 'H-NMR
va *C-NMR, tir d6 khang dinh hgp chat FPE2 1a Naringenin,
dur lieu phd hoan toan phu hop véi dit liéu phé cta hop
chat nay da dugc cong bé trudc day bai Lane G. A [12].

Hinh 1. Cau trdc hop chat FPE2

Hop chét FPE2: 'H-NMR (600Hz, DMSO): 6,, 12,14 (7-OH,
s); 10,754 (5-OH, s); 9,560 (4'-OH, s); 6,7,32 (2H, d, H-2', H-6,
J =8,4Hz); 6,802 (2H, d, H-3',H-5', J = 8,4Hz); &, 5.883 (1H, s,
H-8), 5,448 (1H, d, H-6, J = 15,6Hz); 3,34 (1H, s, H-2); 2,701
(1H,d, J=19,8Hz, H.-3), 3,277 (1H, d, J = 29,4Hz, H,-3).

Phé "H NMR xudt hién tin hiéu 3 nhém hydroxyl tai &,
12,14 (7-OH, s); 10,754 (5-OH, s); 9,560 (4’-OH, s) va mét hé
vong thom kiéu A,B, dugc xac dinh bdi hai tin hiéu c6
cudng d6 peak manh géap déi tai &, 7,32 (2H, d, H-2, H-6/,
J=8,4Hz); 6,802 (2H, d, H-3’,H-5', J = 8,4Hz ), hai proton thé
dang meta tai &, 5883 (1H, s, H-8), 5,448 (1H, d, H-6,
J=15,6Hz) va tin hiéu cila mot nhém metin tai 6, 3,34 (1H,
s, H-2) va mot nhém metylen tai 6, 2,701 (1H, d, J = 19,8Hz,
Ha-3), 3,277 (1H, d, J= 29,4Hz, H,-3).

Khéi luong cao chiét EtOAc dugc tao bang phuong
phap ho trg vi song c6 khoi luong 11,3729/500 (g) mau
moc lam t&, hiéu sudt tao cao chiét dat két qua cao
2,2744%. Trong khi d6, khéi lugng cao chiét EtOAc duoc
tao bdang phuong phap ngam chiét théong thudng chi dat
7,2479/500(g) mau moc lam t& (hiéu suat tao cao chiét dat
khoang 1,4494%. Bén canh d6 trong qua trinh két tinh, hop
chat FPE2 dugc phan l1ap ti cao tao bdang phuong phép
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chiét xuat hé trg vi séng chat thu dugc tinh khiét hon so véi
tao cao biang phuong phap ngam chiét thong thudng.

3.3. Két qua bao ché tra hoa tan

Hién nay, cac bénh ly vé phong thap, dau nhtc xuang
khdp ngay cang phé bién khién co thé cdm gidc mét mai.
Theo déng y, moc lam t la mét loai thdo dugc cé vi ngot,
tinh binh v&i nhiéu tac dung: lam thuéc bd, chita di tinh,
chira viém khép xuaong, nhiic moi chan tay. Ngoai ra con
c6 tac dung bd khi huyét, thanh nhiét va giai khat dé giup
gidi tda cdng thdng, an than, cai thién tinh trang lao hoa
va boi b6 co thé, nang cao stic dé khang [1, 2]. Theo
nghién cttu cia nhém tac gia da chi ra rang, uéng tra mdc
lam td&r lam giam r6 rét chi sé BMI, sBP, dBP, TC, LDL-C, y-
GTP, UA, TG, HDL-C va TG/HDL trong huyét thanh va tang
néng d6 HDL-C trong huyét thanh véi kha ch6ng oxy hoa
cla chat chiét xudt moc lam tir da gép phan quan trong
trong su phat trién clia huyét 4p, chuyén hoa chat béo va
bénh gut, tdc dung clla moc lam t& déi v6i héi ching
chuyén héa phu thudc rat nhiéu vao muc dé tang huyét
ap, tang lipid mau va tang axit uric mau xay ra vai bénh 16i
s6ng [13]. Bén canh d6 hgp chat phan lap ducc la
Naringenin cé kha ndng tc ché bach cau, tang cudng kha
nang chdng oxy hoéa, khang viém [5] va dugc st dung dé
diéu tri bénh lodng xuong, ung thu va cac bénh tim mach,
dong thaoi cho thdy cac dac tinh ha lipid va giéng nhu
insulin [14]. Do dé tra hoa tan bao ché ti moc lam t gitp
giam stress, thu thai, thanh nhiét, giai déc va hé trg giam
dau nhuc xuong khép

Céc chi tiéu danh gia tra hoa tan dugc danh gia va trinh
bay nhu sau:

D6 am, dé tro

Bang 4. Két qua do dm va do tro cda san pham tra hoa tan

it Lan do Trang | SD | RSD | TCUN

11 2] 3 | binh |6 | 6 |9739:2013
Dosm (%) | 335|345 | 351 | 344 |o008| 232 | <60
Potro(%) |10,49 1056 | 1050 | 1052 | 0,04 | 038 | <2000

K&t qua khéo sat cho thay, mau tra c6 d6 4m 3,44% va
dé tro khoang 10,52%, dat yéu cau vé TCVN 9739:2013 ISO
6079:1990 d6i vdi tra hoa tan.

Ham lugng kim loai nang
Bang 5. Két qua xac dinh ham lugng kim loai nang

STT | Ténkim loai nang Pon vi tinh Két qua
1 (adimi (Cd) pg/kg Khong phét hién
2 Chi (Pb) pg/kg Khdng phét hién
3 Thiy ngan (Hg) pg/kg Khdng phét hién

Két qua xac dinh ham luong kim loai ndng cho thdy cac
chi tiéu kim loai ndng ndm trong su cho phép st dung, an
toan, khong anh hudng dén stic khde con ngudi clia dang
ché hoa tan trong Quyét dinh s6 11776-15/2017/Qb-BYT
claBo Y té.
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Chi tiéu vi sinh vat
Bang 6. Két qua danh gid chi tiéu vi sinh vat trong san pham tra hoa tan

Chi tiéu thit Phuong phap v Donvi
ST nghiem phan tich Kétqua tinh
1 Téng 56 vi sinh vat | TCUN 4884- | Khdng phat hién CRU/
hiu khi 1:2015 (LOD=10) J
) TN 7924- | Khong phat hign
2 E. coli 22008 (LOD=10) (FU/g
. TCVN Khong phat hién
3 Coliforms 63482007 (LOD=10) (CFU/qg
A T6ng s6 bao tirndm | TCVN 8275- | Khong phat hién CRU/
men, nam madc 5:2010 (LOD=10) 9

Két qua tir bang 6 cho thady, cac chi tiéu vi sinh vat nhu
téng s6 vi sinh vat hiéu khi, téng s bao ti ndm men, ndm
ma&c, vi khudn E. coli va Coliforms trong mau tra hoa tan
khong dudng déu & dudi ngudng phét hién (LOD = 10)
dugc quy dinh trong TCVN.

4, KET LUAN

Sau khi t6i uu qua trinh chiét xuat bdng phuong phap tao
cao chiét c6 hé trg vi séng, hiéu suat thu héi cao hon
phuong phap tao cao chiét théng thudng. Khéi luong cao
chiét EtOAc dugc tao bang phuong phap ho trg vi séng cé
khoi luong 11,3729/500 (g) mau moc lam td, hiéu suat tao
cao chiét dat két qua cao 2,2744%. Trong khi d6, khoi lugng
cao chiét EtOAc dugc tao bang phuong phap ngam chiét
thong thudng chi dat 7,247g/500(g) mau moc lam tir (hiéu
suat tao cao chiét dat khoang 1,4494%. Sau khi t6i uu héa
qua trinh thuc nghiém flavonoid, hiéu suat thu héi flavonoid
téng tir moc lam t& dat khodng 2,57%. Ngoai ra, st dung
phuang phap phan lap cé hé trg vi song tiéu ton it dung moi
han, thai gian phan 1ap ngan hon va chat thu dugc tinh khiét
hon so véi cac phuong phéap truyén théng, c6 thé so sanh
ngang bang vai cac phuong phap chiét xuat khac bao gém
chiét xuat siéu téi han va chiét xuat ap suat cao.

TU mau cdy moc lam t& dugc thu hai tai tinh Ninh Binh da
t6i uu dugc qua trinh phan lap hop chat Naringenin bidng
phuong phap hé trg vi séng véi ty 1& nguyén liéu/dung moi
la 1/25 g/mL, thai gian chiét la 4 phut va nang luang vi séng
la 450W. Qua trinh chiét bang vi song thu dugc hiéu suat
nhiéu hon so véi chiét bang phuong phap chay sac ky cot.
Cau trac cta hgp chat trén dugc xac dinh dua trén di liéu
phS 'H-NMR va *C-NMR. Bén canh ddy da bao ché tra hoa
tan tU moc lam t&r cé cong dung gidm stress, thu théi, thanh
nhiét, giai doc va gitp hé trg gidam dau nhuic xuong khép.
Cac két qua clia nghién ctu nay tao tién dé cho cac nghién
ctu sau hon, nham hudng t6i muc tiéu Ging dung va bao ché
cac san phdm dua trén hoat tinh clia Naringenin va méc lam
td phuc vu cho nganhy dugc.
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