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TOM TAT

Dt vin dé: Hesperidin la mét flavonoid thuéc nhém Aavanon, dwoc sir dung nhiéu trong diéu
tri cdc bénh gidn tinh mach va bénh tri. Hesperidin dwoc tim thay chii yéu trong vo qua cdy ho Cam,
ddy la nhiing logi cdy pho bién & Viét Nam nhuw quyt, budi, phdt thi... Hesperidin hién nay chu yéu
nhdp khdu, vi vdy viéc nghién ciru chiét xudt hesperidin tir phu pham vé cam c6 y nghia thiét thuc
trong viéc chu dong nguon nguyén li¢u trong nudc. Muc tiéu nghién ciru: Chiét xuat va phan ldp
hesperidin tir phu pham vé cam. Déi twong va phwong phdp nghién ciru: Poi twong nghién ciru la
hesperidin tir vé cam Cao Phong dirgc thu hoach tir thang 11/2023-01/2024, phoi khé, nghién nho.
Phwrong phdp chiét flavonoid toan phan: bang hén hop dung dich Ca(OH); bdo héa va dung dich
NaOH, sau dé diéu chinh vé pH 5 bang dung dich HCI, dé két tinh trong 24h. Tdch hesperidin tir
flavonoid toan phan lan heot bang dung méi aceton, ethyl acetat va tdy mau bang than hoat. Cau triic
san pham dwgc xdc dinh bang pho: IR, MS, 'H-NMR, C-NMR. Két qud: Flavonoid toan phan dwoc
chiét tir 200g vo cam voi hiéu sudt tét nhat 1,28% & diéu kién; ty ¢ dung moi - duoc ligu: 2/1; thoi
gian chiét 2 gio, méi truong chiét pH 12. Tach hesperidin tir flavonoid toan phan véi hiéu sudt 80,82%.
Ry = 0,21 (EtOAc : MeOH : aceton : H>O, ty I¢ 10:1:1:1). Két lugn: Pd chiét xudt va phan lgp dwoc
hesperidin tir phy phim vé cam & quy mé 200g dige lidu/mé véi hiéu sudt toan quy trinh tinh tir dwoc
liéu thé 1,03%, trong d6 hiéu sudt tach hesperidin tir flavonoid toan phan dat 80,82%.

Tir khoa: Hesperidin, vo cam, flavonoid toan phd‘n, chiét.

ABSTRACT

STUDY ON HESPERIDIN EXTRACTION FROM ORANGE PEEL BY RODUCTS
Pham Thi Hien, Hoang Xuan Thai, Ngo Minh Thai, Nguyen Hoa Binh,
Nguyen Van Giang, Ngo Duc Huy, Nguyen Van Hai, Dao Nguyet Suong Huyen”

Ha Noi University of Pharmacy

Background: Hesperidin is a very active flavonoid that is a member of the flavanone group.
Nowadays, hesperidin is commonly used to treat hemorrhoids and varicose veins. Hesperidin is
mostly present in the fruit peels of citrus trees, which include popular plants in Vietnam like citron,
tangerines, and grapefruits. Since this raw material is now imported, studies on the extraction of
hesperidin from by-products of orange peels have practical implications for proactively locating
domestic source materials. Objectives: To extract and isolate hesperidin from the byproducts of
orange peels. Materials and methods: Hesperidin was extracted from Cao Phong orange peels,
which were collected between November 2023 and January 2024, then crushed and dried. Total
flavonoids were extracted using an extraction procedure that combined a saturated Ca(OH);
solution with a NaOH solution, corrected the pH to 5 with an HCI solution, and allowed the mixture
to crystallize for 24 hours. Use acetone and ethyl acetate solvents to separate hesperidin from total
flavonoids, then decolorize with activated carbon. Product structure was determined by: IR, MS,
"H-NMR, >C-NMR spectroscopy. Results: Total flavonoids were extracted from 200g of orange peel
with the best yield of 1.28% under the conditions: Solvent-material ratio: 2/1; Extraction time 2
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hours, pH 12. Hesperidin extraction with 80.82% yield from total flavonoids, Ry 0.21 (EtOAc:
MeOH: Aceton: H>O, 10:1:1:1); Conclusion: Hesperidin was extracted from by-products of orange
peel at a scale of 200 g/batch, with an overall yield of 1.03% determined from raw materials. Out
of the total flavonoids, 80.82% of the hesperidin was separated.

Keywords: Hesperidin, orange-peel, total flavonoid, extraction.

I. PAT VAN PE

Hesperidin la mét flavonoid thuc nhom flavanon, c6 hoat tinh sinh hoc da dang.
Hop chét nay c6 kha nang giam tinh thAm thanh mach, chéng ung thu, chdng viém, khang
virus, khang vi khuén, chdng oxy hoa [1], [2], [3]. Hién nay, hesperidin duoc sir dung nhiéu
trong diéu tri cac bénh gian tinh mach, bénh tri voi cac biét dugc nhu Daflon, Hesmin va
trong mot s6 loai thuc phé‘im bao vé suc khoe nhu Peridin C, Hy-C... Hesperidin dugc tim
thiy chil yéu trong vo qua cdy ho Cam [1], 1a nhirng loai cay phd bién trén khip ca nudc
nhu: cam, quyt, budi, phat thi,.... Nhidu bo phan ctia cdy ho nay duoc str dung lam thude
trong y hoc co truyén dé diéu trj bénh, dic biét la dé chita ho (phat thu, trin bi). Hang nam,
nudc ta san xudt va tiéu thy hang triéu tan ~qua cay ho Cam. Tuy nhién, mot luong 16n
hesperidin bi lang phi trong qua trinh san xuat vi phan vo thuong thanh phé thai.

Mic du trén thé giéi di co6 nhiéu nghién ctu vé cac phuong phap chiét xuat
hesperidin khac nhau tir vo qua ho Cam [1], [2], [3]. Tuy nhién, ¢ Viét Nam cac nghién ciu
lién quan dén viéc chiét xuat cac hoat chét ¢ trong vo cdy ho cam dé lam nguyén li¢u san
xuat chua dugc quan tam nhiéu, dong thoi nhitng nghién ctru lién quan den chiét xuét
hesperidin con rat han che Trong nudc, cac doanh nghip khong tu san xuat duoc nguyén
lidu hesperidin ma cha yéu van 1a nhap ngoai. Do do, viéc thuc hién nghién ciu chiét xuat
hesperidin tir phu pham v6 cam 1a nhiém vu cap thlet nham goép phan chu dong ngudn
nguyén liéu lam thudc, tan dung duoc hang trigu tan phé phdm vo qua ho cam trong san
Xuét tai Viét Nam.

4"HO g 2

OH O
Hinh 1. C4u trac hoa hoc cua hesperidin

I1. POI TUQNG VA PHUONG PHAP NGHIEN CU'U
2.1. Pdi twong nghién ciru
’ Nguyén liéu dugc str dung 13 phu pham vo cam Cao Phong thu mua tur thang 11/2023
dén thang 1/2024 tai cac ctra hang nudc ép trén pho Nguyén Khac Can, quan Hoan Kiém,
Ha Noi; calci oxid, natri hydroxid, acid hyd,rocloric 36-38%, aceton 99,5%, ethyl acetat
99,5%, isopropanol 99,7% (AR — Trung Qudc); ethanol 96%, nudc RO, nudc cat hai lan
(Viét Nam).
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2.2. Phuwong phap nghién ciru

Chiét flavonoid toan phan tir vé cam dugc thuc hién dya trén phwong phap cia
Pyrzynska [3]: V6 cam dugc phoi kho, xay, rdy chon kich thudc khoang 3-5 mm. Can
khoang 200 g v cam d3 so ché duoc dem nap vao cdc c6 mé dung tich 1000 mL. Thém tir
tir 400 mL dung dich Ca(OH), 0,01M, khudy tron trong 5 phut. Sau d6 vira duy tri khudy
trén vira bo sung tir tir NaOH dén khi pH dat 12 va duy tri trong khoang 2 gid. Hon hop
chiét duoc loc (vat liéu loc: vai, gidy loc) thu duoc dich, diéu chinh pH dich loc bang dung
dich HCI dic dén pH 5-6. Dé két tinh ¢ nhiét d6 phong trong 24 gid. Loc, rira tia bang nudc
dén khi nudce rira c6 pH trung tinh, sau do rira tia bang 20 mL n-hexan. Say dudi dén hong
ngoai thu dugc flavonoid toan phén:

Khéi lugng san pham tho

Hiéu suit chiét flavonoid toan phan = x 100 (%)

Khéi luong duogc liéu

Tach hesperidin tir hdn hop flavonoid toan phan dugc thyc hién dua theo phuong
phap cta Pyrzynska [3]: Cho 2,35 g flavonoid toan phan véo binh cau 1 ¢6 100 mL, chiét
vé6i aceton 03 1an, mdi 1an lwong aceton gip 6 1an luong flavonoid toan phan (mdi lan chiét
lic déu trong 30 phut). Loc va gop cac dich chiét, cét thu hoi aceton, gop toan bd phén can
thu duoc, lic véi ethyl acetat (lugng ethyl acetat gap 6 lan luong flavonoid toan phan) trong
30 phat. Loc thu chét rin, siy dudi dén hong ngoai thu dugc hesperidin th6. Cho hesperidin
thd vao 10 mL dung dich NaOH 0,2N, khudy cho tan hoan toan. Thém dong luong
isopropanol va thém than hoat (Iugng than hoat bang 1% lugng hesperidin thd). Khuay va
dun nong nhe trong 15 phit, loc loai ba than. Dich loc dugce diéu chinh dén pH 5-6 bang
dung dich HCl déc 37%. Dé két tinh ¢ nhiét d6 phong trong 24 gio. Loc, rira tiia bang nudc

cat, sdy dudi anh dén hong ngoai thu dugc hesperidin tinh khiét.
Khéi luong san phdm tinh ché

Hiéu suat tinh ché = x 100 (%)

Khéi lugng san phdm thd

Theo doi qua trinh chiét xuét bang phuong phap sic ky 16p mong (SKLM), so bd
xé4c dinh do tinh khiét bang do nhiét 46 nong chay va SKLM. Céu tric san pham dugc xac
dinh bang cac phuong phap pho: IR, MS, 'H-NMR, *C-NMR.

III. KET QUA NGHIEN CUU

3.1. Chiét flavonoid toan phan tir vé cam

Tir 200 g v6 cam da sdy kho thu duoc m = 2,35 g (H = 1,17%) flavonoid toan phan,
c6 mau vang nau, nhi¢t do néng chay 250,6 - 261,4 °C, vét chinh ¢6 Ry=10,67 (h¢ dung moi
giai ly: n-butanol: acid acetic: H2O, ty 1€ 4 : 1 : 1).

Pé lua chon duoc diéu kién tot nhit cho qua trinh chiét xuit va phan lap hesperidin,
mot s6 yéu td anh huong dén qua trinh chiét flavonoid toan phan da duoc khao sat voi khéi
luong duogc liéu ban dau 200,00 g. Két qua khao sat dugc trinh bay trong bang 1:

Béng 1. Anh hudng ciia pH dich chiét dén khdi lwong flavonoid toan phan

Stt pH Khoi lugng flavonoid toan phan Hiéu suét chiét (%)
1 9 1,32 0,66

2 10 1,89 0,95

3 11 2,45 1,23

4 12 2,55 1,28

5 13 2,07 1,04
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Nhan xét: Khi tién hanh chiét & cac pH tir pH 9-11, hi¢u suét chiét flavonoid toan
phan tang tir 0,66% l1én 1,28%. Khi ting pH chiét 1én pH 13, hiéu suat chiét giam con 1,04%.
Diéu nay co6 thé giai thich 1a do trong vo cam, flavonoid ton tai & ca hai dang 13 dang aglycon
va dang glycosid [4]. Dung dich kiém c6 pH cao c6 kha ning phan huy flavonoid [6] ddn
dén luong tap chét trong dich chiét tang 1én, do d6 1am giam ham lugng flavonoid hoa tan.
Vi vay lua chon pH chiét glycoside toan phan ¢ pH 12.
Bang 2. Anh hudng cua pH két tinh dén hiéu suét chiét flavonoid toan phan

Stt pH Khoi lugng flavonoid toan phén (g) Hiéu suat chiét (%)
1 3 1,40 0,70

2 4 2,15 1,08

3 5 2,55 1,28

4 6 1,72 0,86

5 7 - -

Nhén xét: pH két tinh cling anh hudng dén hiéu suat chlet flavonoid toan phan (Bang
2). Khi tang pH két tinh flavonoid toan phan tir pH 3-5, hiéu suat chiét flavonoid toan phan
tang tur 0,70% lén 1,28%, néu tlep tuc tang dén pH = 6, hi¢u suit chiét giam con 0,86% va
khi 1én dén pH = 7 thi gan nhu khong thu dugc flavonoid toan phan. Vi vy, chiing toi lya
chon pH = 5 dé két tinh flavonoid toan phan v6i hiéu suat cao nhat (1,28%).

3.2. Tach hesperidin tir hdn hop flavonoid toan phin

Tir 2,35 g flavonoid toan phan thu dugc hesperidin thd. San pham c¢6 mau nau hoi
vang, nhiét do nong chay ¢ 253,5 - 260,6 °C, Ry= 0,67 (h¢ dung moi gidi ly: n-butanol: acid
acetic: H»0, 4:1:1). Sau qua trinh tinh ché, thu dugc hesperidin tinh khiét c6 mau nau, nhiét
do noéng chdy ¢ 256,3 -262,2 °C, Ry=0,21 (H¢ dung moi giai ly: ethylacetat: MeOH: aceton:
H20, 10:1:1:1).

Dé tiép tuc tdi wu hoa qua trinh tach hesperidin ra khoi hén hop flavonoid toan phan,
nghién ctru thuc hién khéo sat cac yeu t6 anh huong t6i qua trinh tinh ché nhu: ty 1é dung
moi - duge liéu, thoi gian chiét, pH két tinh.

Bang 3. Anh huong ciia ty 1& dung méi - dugc liéu dén higu suat tinh ché hesperidin

) Ty 18 . Khéi luong Khdi lugng hesperidin | Higu sut tinh
Stt | isopropanol/flavonoid hesperidin tho sau tinh ché ché (%)
toan phan A (mL/g)
1 1/1 1,75 1,20 68,6
2 2/1 2,48 2,00 80,8
3 3/1 2,05 1,65 80,5

Nhén xet: Khi tang ty 1€ dung mé1 - duoc li¢u tir 1/1 1én 2/1 (mL/g) hi¢u suét chiét
hesperidin tang tir 68,6% 1én 80,8%, nhung khi tiép tuc tang ty 1& nay 1én 3/1 (mL/g) hiéu
suét giam con 80,5% ddng thoi gy ton mot lwong 16n dung moi. Ban chat ctiia qua trinh
chiét xuét 1a qué trinh khuéch tan, trong do dong luc la sy chénh 1éch nong do hoat chat
trong duoc liéu va dung méi. Qua trinh chiét ran - 16ng, lugng dung mai sir dung quyét dinh
luong chét thu duoc. Khi ty 18 nay thap, dung méi s& nhanh chéng dat dén trang thai can
bang ndng d6 hoat chat, tuy nhién luong chat chiét duoc khong nhiéu va nhiéu lan chiét.
Khi thém dung méi, ndng do chat hoa tan trong dung méi giam xudng, qua trinh khuéch tan
s& tiép tuc cho dén khi dat trang thai cAn bang méi & gia tri cao hon. Tuy nhién dén mot gidi
han nhét dinh thi luong hoat chét thu duoc sé tang lén khong dang ké du tang dung moi.
Bén canh d6, lugng dung méi tang 1én con lam tang luong tap chat hoa tan vao dung moi
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lam giam hiéu qua ctia qua trinh chiét xuat, ting thé tich thiét bi chtra, ton thoi gian dé loai
dung moi. Do vay lya chon ty I¢ dung méi isopropanol/alcaloid toan phan 2/1.
Bang 4. Anh huéng cua thoi gian chiét dén hiéu suat tinh ché hesperidin

Stt Thoi gian Khéi lugng hesperidin | Khoi luong hesperidin da Hiéu §u§t tinh
chiét (gio) thé (g) tinh ché (g) ché (%)
1 1,0 1,95 1,42 72,9
2 1,5 2,30 1,80 78,3
3 2,0 2,48 2,00 80,8
4 2,5 2,38 1,85 71,7

Nhan xét: Hiéu suat tinh ché hesperidin c6 xu huéng tang 1én theo thoi gian chiét
xuat tir 1 gio (72,9 %) 1én 2,0 gio (80,8 %). Khi thoi gian chiét xuat ting 1én 2,5 gio, hiéu
suat chiét khong tang va c6 xu huéng giam (77,7 %). Nguyén nhan la khi thoi gian chiét
xuat qua ngan khong thé hoa tan hét flavonoid, nhung khi thoi gian dat dén mirc nhét dinh,
nbng do cac hoat chat da dat dén trang thai can bang va khong thay d6i nhiéu, lam cho hiéu
sut chiét 6n dinh. Nguoc lai, thoi gian cang dai, tap chat bi hoa tan cang 16n anh huong
dén chat lugng san pham nhung hiéu suat chiét khong tang 1én. Do d6 chung t6i lya chon
thoi gian chiét mau 1a 2 gio.

Béng 5. Anh hudng ciia pH két tinh dén hiéu suat tinh ché hesperidin

St pH Khoi luong hesperidin Khoi lu’gng hesperidinda | Hifu §uét tinh
tho (g) tinh ché (g) cheé (%)
1 3 1,40 1,07 76,4
2 4 2,15 1,71 79,5
3 5 2,48 2,00 80,8
4 6 1,72 1,35 78,5

Nhan xét: O pH thip (pH 3-4) hiéu suat chiét flavonoid toan phan ciing nhu hiéu
suat hesperidin thu duoc thap. Khi tlén hanh chiét & pH cao hon (pH 6) lugng flavonoid
toan phan co xu  huong giam va hiéu suét tinh ché hesperidin cting giam (78,5%). Nhu vay,
tai gia tri pH bang 5 cho khdi luong flavonoid toan phan cao nhat va hiéu suét tinh ché
hesperidin cao nhat.

Nhu vay, két qua khao sat mot sé yéu té anh huong dén hiéu suat chiét hesperidin
thu duoc cac thong s6 t6t nhat nhu sau: Flavonoid toan phan dugc chiét tir 200 g vo cam
v6i hiéu suat tot nhat 1,28% ¢ diéu kién : ty 16 dung mai - dugc lidu: 2/1; thoi gian chiét
flavonoid toan phan: 2 gid; pH mai trudng chiét: 12; Thoi gian két tinh: 24 gio; ty 1¢ dung
moi - alcaloid toan phan: 2/1; thoi gian chiét 2 gio, pH két tinh hesperidin: pH = 5

Két qua phd: IR (7, cm™): 3545va 3420 (O-H alcol); 2982 (C-H thom); 2919 (C-H
no); 1646 (C=0 ceton); 1519 (C=C thom) va 1065, 1093, 1130 (C-O eter); MS m/z=611,2
(IM+H]", m/z 1 thuyée = 610,55); TH-NMR (600 MHz, DMSO-ds), § (ppm): 12,0 (1H, s, 5-
OH), 9,08 (1H, s, 3’-OH), 6,94 (1H, m, H-2",5°,6°), 6,14 (1H, d, J=2,1 Hz, H-6), 6,12 (1H,
d, /= 2,1 Hz, H-8), 5,51 (1H, dd, J; =12,1 Hz, J> = 3,3 Hz, H-2), 4,97 (1H, d, J= 7,3 Hz,
H-1"), 4,53 (1H, d, H-1"""), 3,78 (3H, s, 4’- OCH3), 3,26 (1H, m, H-3a), 2,78 (1H, dd, J; =
17,1, J>=3,3 Hz, H-3a), 1,08 (3H, d, J = 6,6 Hz, H-6>"), 3C-NMR (125 MHz, DMSO-ds),
o (ppm): 197,0 (C-4), 165,0 (C-7), 163,0 (C-5), 162,4 (C-9), 147,8 (C-4’), 146,4 (C-3°),
130,8 (C-1"),117,8 (C-6"), 114,0 (C-2°), 112,0 (C-5), 103,3 (C-10), 100,58 (C-1""), 99,39
(C-17), 96,35 (C-6), 95,54 (C-8), 78,38 (C-2), 76,25 (C-3”), 75,49 (C-5), 72,96 (C-2"),
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72,04 (C4°7), 70,68 (C-4”), 70,25 (C-2""), 69,57 (C-3""), 68,29 (C-5""), 66,01 (C-6"),
55,67 (OCHs), 42,02 (C-3), 17,81 (C-6"").

IV. BAN LUAN

4.1. Chiét flavonoid toan phan tir vé cam

Phuong phap dung dé chiét xuat flavonoid tir phu phim vo cam 1a phuwong phap
ngam lanh (ngam & nhiét d6 phong) v6i dung méi chiét 1a hon hop dung dich Ca(OH), bio
hoa va NaOH, ty 1é dung méi - duoc lidu = 2:1 (g/mL). Thoi gian chiét kéo dai trong vong
2 gid. Phuong phap ngam lanh duoc lwa chon vi phwong phap nay ¢ nhitng vu diém sau:
i) Quy trinh va dung cu don gian, it tén kém, pht hop véi quy mo phong thi nghiém; i)
Thich hop voi nhiéu loai duoc liéu va nhiéu loai dung mét; 7ii) Han ché su phan huy cac
hoat chit kém bén véi nhiét; iv) D& cho nang cap quy mo chlet xuat. Tuy nhién, phuong
phép nay cling c6 nhleu han ché nhu: i) Thao tac thu cong, t6n thoi gian, dich chiét lodng
do chiét nhiéu 1an t6n dung méi; ii) hidu suét thdp hon so v&i cac phuong phap khac nhur
chiét hoi luu, ngam kiét, soxhlet... Do d6, quy trinh chiét xuat da thyuc hién cac bién phap
nham tang hiéu suat chiét nhu:

+ Thai nho, sy khé vo cam trude khi chiét, 1am tang dién tich tiép xuc gitta dung
moi va duoc liéu;

+ Khudy tron hdn hop chiét dé ting chénh léch nong d6 hoat chit & bé mit phan
cach pha.

+ Dung mdi chiét xuat: Cac tac gia trudc day thuong st dung don doc dung dich
NaOH hodc dung dich Ca(OH), dé tién hanh chiét xuat [3], [4]. Tur két qua khao sat co thé
thdy rang cach sir dung hdn hop 2 dung dich kiém trén c6 nhimng uu diém hon so véi viéc
st dung don doc tung loai kiém & nhitng diém sau: i) Dung dich Ca(OH), dugc str dung dé
tao phtrc khong tan v&i 1 phéan tap pectin trong vo cam va duoc loai di trong qua trinh loc
loai ba duoc li€u; i) Két hop dung dich Ca(OH); v61 NaOH nham dam bao giatripH tur 11
- 12 cua dich chiét; iii) Str dung két hop Ca(OH), va NaOH lam giam d6 nhét dich chiét
gitip qua trinh loc thu tia flavonoid toan phan dé dang hon.

+ Nhiét d6 chiét: Thoi gian chiét trong nghién ctiru nay gap 2 1an so voi nghién ciru
ctia Di Mauro va cong sy (1 gio, thoi gian chiét 1 1an ¢ 60 °C) [4]. Su chénh 1éch thoi gian
chiét nay co thé do nhiét do ctia hon hop chiét trong nghién ciru duoc dé & nhiét do phong,
gitp tiét kiém ning luong khi nang cip & quy mé 16n hon.

4.2. Phan 1ap hesperidin tir flavonoid toan phan

Phuong phap dugc lua chon dé phan 1ap hesperidin tir flavoid toan phan 1a chiét rin
— long, dung mdi aceton, ethyl acetat, lwong dung méi sir dung gap 6 lan lugng flavonoid
toan phan. V&i phuong phap nay, quy trinh va dung cu don gian, it ton kém, phu hop véi
quy md phong thi nghiém. Do hesperidin hau nhu khong tan trong aceton va ethyl acetat,
nén trong qua trinh chiét cac hop chét flavonoid khac bi hoa tan vao dich chiét va dugc loai
di nho qua trinh loc.

Dua trén két qua ctia phd khéi lwong MS, phd hong ngoai IR va phd cong hudng tir
hat nhan "H-NMR va '3C-NMR va két qua dbi chiéu pho 'H-NMR vdi tai liéu tham khao
[7] c6 thé khang dinh san pham thu duoc 13 hesperidin.
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V. KET LUAN

D3 chiét xuat dugc hesperidin tir phu pham vé cam & quy md 200 g duoc lidu/mé

v6i cac thong s6 chiét: Phuong phap chiét: ngam lanh; kich thudc dugc lidu: 3 — 5 mm;
Dung méi chiét: Ca(OH)2 0,01M / NaOH 0,02M ¢6 pH 12; Ty 1€ dung méi/duoc lig¢u 1a 2/1;
Thoi gian chiét xudt 2 gio; S6 lan chiét: 1 1an. Hiéu suit toan quy trinh tinh tir dugc liéu tho
1,03%, trong d6 hi¢u suit tach hesperidin tir flavonoid toan phﬁn dat 80,82%.
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