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Tom tat

Flavonoid 1& nhém hop chdt ti nhién c6 nhiéu hoat tinh sinh hoc, ddc biét phé bién
trong lép vé cua cac loai thugc ho Citrus. Nghién cizu ndy nham tim ra cac diéu kién
thich hop chiét xuat flavonoid tir vé tac (Citrus japonica) bang dung méi ethanol, dong
thoi ung dung phuong phap sdy phun dé tao bt giau hoat chat. Céac yeu to khao sat bao
gom: nong do ethanol, ty I¢ nguyén lieu/dung moi (w/v), kich thuéc mau, nhi¢t do va thoi
gian chiét. Két qua cho thdy diéu kién chiét xuat thich hop 1a: ethanol 75%, ty 1¢ 1:20
(w/v), kich thiéc 0,125mm, i & 70°C trong 45 phiit. Dwdi cac diéu Kién nay, dich chiét
dat ham liwong flavonoid téng sé 7,362 + 0,010mg/g va gia tri ECso (nong dé can thiét dé
logi bo 50% goc tir do DPPH) la 3,240 + 0,050ug/ml. Sau say phun, bét thu duoc cé do
am 2,76%, hiéu sudat thu hoi 53,40%; flavonoid tong sé trong mau bét hoa nieéc 1a 5,809
+ 0,015mg/g Véi ECso la 5,590 + 0,030ug/ml. Két qua cho thdy vé tac 1a nguon nguyén
ligu tiém nang dé phét trién san pham bét giau flavonoid #ng dung trong linh vuc thyc
phdm chire ndng va y hoc tie nhién.

Tar khoa: Flavonoid, hogt tinh chong oxy hoa, san pham bét, sdy phun, vé tac

Abstract

EXTRACTION OF FLAVONOIDS FROM KUMQUAT PEEL (CITRUS

JAPONICA) AND EVALUATION OF THE ANTIOXIDANT ACTIVITY OF

THE SPRAY-DRIED POWDER PRODUCT

Flavonoids are a group of natural compounds with diverse biological activities,
commonly found in the peels of Citrus species. This study aimed to optimize the extraction
conditions of flavonoids from the peel of Citrus japonica using ethanol as the solvent, and
to apply spray-drying for powder production. The investigated parameters included
ethanol concentration, sample-to-solvent ratio (w/v), sample particle size, extraction
temperature, and duration. The appropriate extraction conditions were determined as
follows: 75% ethanol, 1:20 (w/v) sample-to-solvent ratio, 0.125mm particle size,
extraction at 70°C for 45 minutes. Under these conditions, the extract contained a total
flavonoid content of 7.360 + 0.010mg/g and exhibited DPPH radical scavenging activity
with an ECsp value (effective concentration 50%) of 3.240 + 0.050ug/ml. After spray-
drying, the resulting powder had a moisture content of 2.76% and a yield of 53.40%.
When reconstituted in water, the powder sample showed a total flavonoid content of 5.809
+0.015mg/g and an ECso value of 5.590 + 0.030ug/ml. These results highlight C. japonica
peel as a promising raw material for the development of flavonoid-rich powders for use
in functional foods and natural health products.
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1. Giéi thiéu

Tréi tic (Citrus japonica) la mét loai cay c6 ngudn géc tir khu vie chau A, dugc
trong phd bién tai Trung Québc va nhiéu quéc gia Pong Nam A. Tai Viét Nam, loai qua
nay thuong duoc sir dung trong ché bién nudc giai khat va cac bai thubc dan gian, nho
vao huong vi déc trung cung nhitng loi ich dbi voi stc khoe. V6i ham luong cao vitamin
C va cac vi chit thiét yéu, tac la ngudn nguyén liéu dinh dudng cd chi phi thap. Tuy nhién,
hién nay viéc st dung chu yéu chi tap trung vao phan nudc cét, trong khi phan vé — vén
gidu cac hop chat c6 hoat tinh sinh hoc nhu flavonoid (rutin) — lai chua dugc khai thac
hiéu qua. Céc nghién ciru gan day di khang dinh rang chiét xuat tir vo C. japonica so hitu
dac tinh chdng oxy hda va khang khuan déng ké, gép phan nang cao tiém ning tng dung
trong linh vuc thuc pham chie niang va duoc liéu tu nhién (Al-Saman va cong su., 2019;
Lou va Ho, 2017).

Pang chu ¥, cac hoat cht sinh hoc trong vo tic da dugc chang minh ¢6 kha ning hd
trg phong ngira cac bénh lién quan dén stress oxy hda, bao gom ca ung thu (Koolaji va cong
sw., 2020). Theo bao c&o cua Lou va cong su. (2016), chiét xuat ethanol tir vo tic cho thiy
ham luong flavonoid cao vuot troi so véi phan thit qua. Trén nén tang do, xu huéng nghién
cau va ang dung phu pham tréi cay — dic biét 1a vo — dang dugc ¢y manh nham tao ra cac
san pham c6 gia tri gia tang. Tu nhiing tiém nang trén, nghién ctru nay duoc thuc hién voi
muc tiéu tan dung vo tic nhu mot nguyén liéu giau flavonoid tu nhién, ddng thoi xac dinh
cac diéu kién thich hop cho qua trinh chiét xuat va siy phun dé tao bot. San pham thu duoc
huéng téi Gng dung trong nganh thuc pham chirc ning, d& hoa tan trong nuéc, hd tro kha
nang chdng oxy hda va gép phan phong ngtra cac bénh man tinh.

2. Vit liéu va phwong phap nghién ctiru
2.1. Chudn bj nguyén li¢u va x Iy so’ bé

Céc qua tic (C. japonica) duoc lya chon dam bao con xanh, tuoi, khong sdu bénh
hay dap nét. Sau khi loai bo phan xo va mui, vé duge dem chan nhanh trong nugc soi
trong 90 gidy nham bit hoat enzyme va bao toan thanh phan hoat tinh. Mau sau d6 duoc
say & 60°C trong 8 gio cho dén khi do am dudi 8%. V6 say kho tiép tuc dugc nghién min
va ray thanh cac co hat Imm, 0,5mm, 0,3mm va 0,125mm truéc khi sir dung cho céac
budc chiét xuat tiép theo.

2.2. Thiét ké thi nghigm chiét xudt

Qua trinh chiét xuat dugc thuc hién theo phuong phap ngam tinh trong ethanol cua
Huynh Kim Yén va cong su. (2022), véi cac bién sb khao sat bao gdm nong do ethanol
(60-85%), ty 1& nguyen liéw/dung mdi (1:10 dén 1:50, w/v), kich thudc mau, nhiét do (50-
75°C) va thoi gian u (30-75 phat). Mai nghiém thire duoc 13p lai ba lan. Sau chiét, dich
duoc loc va dinh mic 18n 50ml bang ethanol twong (ng. Mau dich chiét duoc st dung dé
phan tich ham leong flavonoid tong sé (TFC) va kha nang chdng oxy hda.

2.3. Xdc dinh ham lwong flavonoid téng sé

TFC dugc xac dinh dua trén phan ung tao phuc véi AlICIs (Chang va cong su.,
2002). Dung dich quercetin chuan (20-100pg/ml) dugce dung dé xay dung duong chuan.
Phan ung gom quercetin, ethanol 96°, AICls 10%, CH;COOK 1M va nudc cat; hdn hop

dugc  trong t6i 30 phut trude khi do hap thu quang & 415nm. Dich chiét tir mau duogc xir
ly twong tu, thay quercetin bang mau da pha loang.
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TFC duoc tinh theo cong thirc: TFC = (xxnxVx103)/m trong d6: TFC (mg
quercetin/g mau), x 1a ndng do doc tir dudng chuan, n 12 hé s6 pha lodng, V thé tich dinh
muc (ml) va m 1a khéi lwong mau (g).

2.4. Pdnh gid khd nang chang oxy hoa bang DPPH

Kha ning bt géc tu do DPPH duogc khao sat theo phuong phap cua Giilgin va
Alwasel (2023). Hoa tan 24mg DPPH trong ethanol 99,5%, dinh mac thanh 100ml. Dung
dich thudc thir DPPH pha theo ti 16: hoa 10ml dung dich gbc vao 45ml ethanol 99,5%. Po
d6 hap thu ¢ budc song 517nm va diéu chinh sao cho do hap thu nam trong khoang 1,000
+0,002. Mdi nghiém thirc bao gobm 1ml mau va 1,5ml DPPH, 1 trong t6i 30 phut trudc khi
do quang. Vitamin C dugc dung 1am d6i chimg duong. Ty 1é % bit gdc DPPH duoc tinh
theo C@ng thic: H (%) = (ODdéi chimg — ODméu)/ODdéi ch{mg]xloo tI'Ol’lg do: ODdéi chimng- Df)
hap thu ctiia dung mdi pha mau va DPPH tai buéc song 517nm, ODmau: P6 hip thu cia mau
va DPPH tai bugc song 517nm. D6 thi hiéu suat bat gbc theo nong do mau duoc xay dung
dé tinh ECso — ndng do chiét xuat can dé loai bo 50% gbc ty do DPPH (1,1-diphenyl-2-
picrylhydrazyl). Mau cd ECso cang thap cho thay hoat tinh chéng oxy hoa cang cao.

2.5. Cé ddc dich chiét va sdy phun tago bgt

Dich chiét sau khao sat duoc ¢ dic bang thiét bi cd quay chan khéng & 60°C cho
dén khi loai bo hoan toan dung méi. Phan chit kho thu duoc duoc hoa tan lai trong nuéc
dé chuan bi cho qua trinh siy phun. Dung dich sau ¢6 quay duoc b6 sung maltodextrin
4% (wiv) nham hd tro tao bot va nang cao hiéu suat siy. Hon hop duoc khudy ddng nhat
va say phun véi cac diéu kién: nhiét do dau vao 160°C, dau ra 70°C, toc do nap 350ml/h,
luu lugng gi6 0,4m3/phit. San pham bot thu duoc s& duge can, do d6 4m va danh gia hiéu
suat theo cong thire: HS(%) = [(KL chat khd + KL maltodextrin)/KL san pham bot]x100
trong d6: KL chat kho (g): Khéi lwong chat khd con lai caa dich sau khi cd quay, KL
maltodextrin (g): Khéi lwong maltodextrin b6 sung vao dich dem di say phun, KL san
pham bot (g): Khéi luong san pham bot thu nhan sau say phun.

2.6. Phan tich va xa 1y sé ligu

T4t ca cac nghiém thtre duoc thuc hién 13p lai ba lan. Dit liéu dugc trinh bay dudi
dang gia tri trung binh + d6 léch chuan. Phan tich phuong sai mot chiéu (ANOVA) duoc
thuc hién bang Microsoft Excel for Office 365 nham danh gia sy khac biét c6 ¥ nghia
giita cac diéu kién khao sat.

3. Két qua va bién luan

3.1. Két qud khdo sat dnh hwéng ciia nong dé ethanol dén higu qud chiét xudt
flavonoid va hoat tinh chéng oxy héa cia dich chiét vé tic

Puong chuan giita ndng do quercetin va gia tri hip thu quang tai buéc song 415nm
dugc xay dung theo phuong phap ctiia Chang va cong su. (2002). Méi twong quan tuyén
tinh duoc xac dinh thong qua phwong trinh: y = 0,0062x véi R? = 0,9995, cho thiy do
tuyén tinh cao. Phuong trinh nay duoc str dung dé tinh TFC trong cac mau khao sat. Bong
thoi, duya trén phuong phap cua Gillgin va Alwasel (2023), duong chuan giira nong do
vitamin C va hiéu suat bat gbc DPPH (%) cho thay su twong quan logarit, vi phuong
trinh y = 13,287In(x) + 2,5864 véi R? = 0,984. Tir do, gia tri ECso cua vitamin C duoc
xéc dinh 1a 35,46pg/ml va dugc ding 1am chimg duong dé so sanh vai gia tri cua cac mau
dich chiét ¢ cac ndng do khao sat.

Céc ndng do ethanol dugc sir dung bao gdm: 60%, 70%, 75%, 80% va 85% nham
khao sat anh huong cua ndng do dung mai ethanol dén hiéu qua chiét xuat flavonoid tir
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Vo tic (C. japonica). Trong sudt qué trinh khao sat, cac diéu kién chiét duoc giir ¢b dinh:
khéi lwong mau vé tic 0,2500 + 0,0005g, kich thudc mau Imm, ty 1& mau/dung moi (w/v)
la 1:20, nhiét d6 & 50°C va thoi gian chiét 30 phat. Hinh 1 cho thdy ham luong flavonoid
tong s6 va hoat tinh bat géc tu do DPPH (ECso) ctia cac dich chiét thu nhan dugc. Mau
chiét bang ethanol 75% va 80% cho ham luong flavonoid cao nhét, tuy nhién khong c6
su khac biét co y nghia théng ké gitra hai nhom nay. Tuy nhién, ca hai diéu kién nay déu
cho hiéu qua chiét xuat vuot tri so voi cac nong do ethanol con lai. Dac biét, mau dich
chiét str dung ethanol 75% cho gia tri ECso thap nhat (7,650pg/ml), thé hién kha ning bat
gdc ty do DPPH manh nhat, cao hon vitamin C khoang 4,6 lan. Két qua nay phi hop Vi
nghién cttu caa Al-Saman va cong su. (2019), cho thay kha nang chéng oxy héa manh &
dich chiét vo C. japonica trong dung mdi ethanol ¢ ndng do phu hop.

Co s6 cho hoat tinh nay c6 thé dugc giai thich dya trén nghién ctu cia Karamaé va
cong su. (2005), trong d6 cho thiy cac flavonoid nhu apigenin va flavone c6 kha ning
bat géc ty do cao nho cau tric dic trung. Cu thé, apigenin 7-O-glucoside chtra nhan
aglycone apigenin véi nhém 4-oxo va lién két doi tai vi tri C2—C3, tao nén hé lién hop c6
kha ning phan tan electron hiéu qua, tir 6 1am tang kha niang trung hoa gdc ty do. Do do,
diéu kién chiét bang ethanol 75% dugc lya chon cho céac khao sét tiép theo vi vira thu
duoc ham luong flavonoid cao vira dat hiéu qua chdng oxy héa tét nhat.
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Hinh 1. Biéu do thé hién ham hrong flavonoid chiét xudt va gia tri ECso ciia c4C mau
dich chiet vo tac ¢ cac nong do ethanol khac nhau

~ 3.2.Kétqud khdo st anh hwdng ciia ty 1¢ mau/dung méi (w/v) dén higu qud chiét
xudat flavonoid va hoat tinh chong oxy héa cia dich chiét ve tac

Nhim dénh gia anh huong cua ty 1& mau/dung méi (w/v) dén kha ning chiét xuat
flavonoid tir vo tic (C. japonica), cac ty 16 mau/dung moi (w/v) duoc khao sat bao gom
1/10, 1/20, 1/30, 1/40 va 1/50, v&i cac diéu kién chiét ¢b dinh: khéi lwong mau 0,2500 +
0,0005g, kich thuéc mau 1mm, dung mai ethanol 75%, nhiét d6 u 50°C trong 30 phit.

Két qua thé hién & hinh 2 cho thay ty 18 1/40 cho ham lugng flavonoid cao nhét va
khéc biét co y nghia théng ké so véi cac ty 18 con lai. Tuy nhién, mau c6 ty 1& 1/20 lai cho
gia tri ECso thap nhat (8,230pg/ml), cho thiy kha ning bat gbc tw do DPPH manh nhit,
cao hon vitamin C khoang 4,3 lan. Khi tang thé tich dung méi, ham luong flavonoid va
hoat tinh chdng oxy hoa ban dau ting 1én do kha nang tham thau dung méi tét hon. Tuy
nhién, tai c4c ty 18 dung méi cao hon, hoat tinh chdng oxy héa cé xu huéng giam, cé thé
do sy ddng chiét cac tap chat phan tng voi flavonoid, 1am suy giam hoat tinh sinh hoc
cua chiing. Két qua nay khéc biét so véi nghién ctru ciia Kim va Lim (2020).
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Dua trén chi s6 ECso, ty 16 mau/dung méi 1/20 duoc hya chon cho céc khao sét tiép theo.
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Hinh 2. Biéu do thé hién ham luwong flavonoid chiét xudt va gia trj ECso
cua cac mau dich chiét o cac ti I¢ mau/dung moi (w/v)

3.3. Két qud khdo st anh hwéng ciia kich thuwéc méau d@én hiéu qud chiét xudt
flavonoid va hogt tinh chong oxy héa caa dich chiét ve tac

Nghlen ctru duoc thuc hién dé danh gid vai tr0 cua kich thudc nguyén IIeu dén hiéu
suét chiét va hoat tinh sinh hoc cua dich chiét. Cac kich thuéc vo tac khao sat gom: Imm,
0,5mm, 0,3mm va 0,125mm. Céc diéu kién chiét khac duoc cb dinh: khéi luong mau
0,2500 + 0,0005g, ty I¢ mau/dung mdi 1/20 (w/v), ethanol 75%, 50°C, 30 phdt. Hinh 3
thé hién sy thay d6i ham luong flavonoid va gia tri ECso theo kich thuéc mau. Mau c6
kich thudc nho nhit (0,125mm) cho ham luong flavonoid cao nhat, ddng thai co gid tri
ECso thap nhat (6,160ug/ml), cho thay hoat tinh bat goc tw do DPPH manh hon vitamin
C khoang 5,8 lan. Phan tich thong k& ANOVA cho thay su khéc biét co ¥ nghia gitra cac
nhom, ngoai trir mau 0,5mm va 0,3mm.

Giai thich cho két qua trén, mau nho c6 dién tich tiép xdc I6n hon gitp tang hiu qua
trich ly. Két qua phu hop véi nghién ctiu ciia Karsheva va cs. (2013), trong d6 mau vé Citrus
mandarin c6 kich thuéc d < Imm cho hiéu qua chdng oxy hoa cao hon so véi cac nhém ¢
kich thudc 16n hon. Do d6, kich thudc 0,125mm duoc chon cho céc khao sét tiép theo.
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Hinh 3. Biéu do thé hién ham lueong flavonoid chiét xuat va gia tri ECso
cua cac mau dich chiét o cdc kich thwdéc mau
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3.4. Két qud khdo sat dnh hwéng ciia nhige dg i dén higu qud chiét xudt flavonoid
va hoat tinh chong oxy hoa cia dich chiét ve tac

Dé xac dinh anh hudng cua nhiét d6 dén qua trinh trich ly, cac mac nhiét u duoc
khao st bao gébm: 50°C, 60°C, 70°C va 75°C. Cac diéu kién con lai duoc gitr ¢b dinh:
khéi lrong mau 0,2500 + 0,0005g, kich thudc 0,125mm, ty 1é mau/dung mdi 1/20, ethanol
75%, thoi gian 30 pht. Hinh 4 cho thy, cac mau 70°C va 75°C c¢6 ham luong flavonoid
cao nhat. Tuy nhién, chi mau 70°C cho gia tri ECso thip nhat (3,960pug/ml), manh hon
vitamin C khoang 8,9 lan. Giai thich két qua nay, theo nghién ctu cua loannou va cong
su. (2000), hop chét rutin — mot flavonoid chinh trong vé tic (Wang va cong su., 2008) —
c6 thé bi phan huy & nhiét d6 cao. Nhiét d6 70°C 1a ngudng tbi wu dé giai phong flavonoid
ma chua lam bién tinh ching. Két qua phu hop véi cac nghién ciu trude day cho thdy
rutin bi phan giai dang ké tir 70°C trg 1én (Chaaban va cong su., 2017). Do dé, nhiét d6
11 70°C duoc lya chon cho céc khao sét tiép theo.
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Hinh 4. Biéu do thé hién ham leong flavonoid chiét xuat va gia tri ECso
cua cac mau dich chiét o cac nhiét do u
3.5. Két qud khdo sat anh hwong ciia thoi gian chiét dén higu qud chiét xuat
flavonoid va hogt tinh chong oxy héa caa dich chiét ve tac

Cac khoang thoi gian khao sat bao gom: 30, 45, 60 va 75 phit. Biéu kién cb dinh:
khéi lrgng mau 0,2500 + 0,0005g, kich thudc 0,125mm, ty 1é mau/dung mdi 1/20, ethanol
75%, nhiét d6 & 70°C. Hinh 5 cho thay ham luong flavonoid khong c6 sy khéc biét dang
ké trong 30-60 phut, riéng mau 75 phat ting dang ké. Tuy nhién, hoat tinh bét géc tu do
DPPH cao nhat dat dugc & mau chiét 45 pht vai ECso 1a 3,240ug/ml, manh hon vitamin
C 1210,9 lan. Theo loannou va cs. (2000), hoat tinh caa rutin — hop chat chinh trong dich
chiét — co thé dat dinh ¢ 45 phut va sau d6 giam do qua trinh phan hiy. Viéc tang thoi
gian chiét sau 45 phut c6 thé thiic day hinh thanh céc san pham oxy héa thi cap lam giam
hoat tinh chéng oxy hoa. Do dé, thoi gian chiét thich hop duoc chon 1a 45 phuit.
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Hinh 5. Biéu do thé hién ham hrong flavonoid chiét xudt va gia tri ECso ciia c4c mau
dich chiét ¢ cac thoi gian u
Tur cac két qua trén, diéu kién chiét xuat flavonoid thich hop duoc x4c dinh la:
ethanol 75%, ty 1¢ mau/dung méi 1/20 (w/v), kich thudc 0,125mm, nhiét d6 u 70°C va
thoi gian chiét 45 phat. Duéi diéu kién nay, dich chiét thu duoc ham lugng flavonoid téng
s6 127,362 + 0,010mg/g va gia tri ECso 1a 3,240 + 0,050ug/ml.

3.6 Két qua ham Irgng flavonoid va hogt tinh chéng oxy hda ciia sdn pham bgt
Vo tac sau say phun

Sau khi hoan tat qua trinh khao sat va xac dinh diéu kién chiét xut thich hop, dich
chiét vo tic duoc dem c6 quay nham loai bé hoan toan ethanol. Phan chét ran thu duoc
sau c6 quay tiép tuc dugc hoa tan trong nudc, sau d6 bd sung maltodextrin ¢ nong do 4%
(w/v). H3n hop duoc khudy dong nhat bang may khudy tir va dua di siy phun. San pham
bot thu dugc 12,4g b dang min, mau vang nhat, mui thom nhe dac trung cua thao moc
va dé dang hoa tan trong nuéc (hinh 6). Hiéu suat thu hoi bot dat 53,40%, cho thay quy
trinh say phun dat hiéu qua cao. Pong thoi, d6 4m cua bot chi & mic 2,76%, dap tng yéu
Cau V& d6 6n dinh va kha nang bao quan dai han cua san pham khd.

Hinh 6. San phdm bét vé tdc thu dweoc sau sdy phun

Pé danh gia muc d6 bao toan hoat chit sinh hoc sau qué trinh siy phun, 0,2500 *+
0,0001g bot vo tic dugc hoa tan trong 50ml nudc cit nham tao mau dich phan tich. Sau do,
tién hanh xac dinh ham luong flavonoid tong sb va gia tri ECso d6i véi hoat tinh bt gbc tu
do DPPH ctia mau dich bot nay va so sanh véi mau dich thu duge trude khi say phun (bang
1). Két qua phan tich cho thiy, ham lugng flavonoid trong dich chiét sau say phun 12 5,809
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+0,015mg/g, thép hon déng ké 1,553mg/g so Véi gid trj 7,362 + 0,010mg/g do duoc ¢ dich
chiét trudc say phun. Su khac biét co ¥ nghia thong ké va duoc ly giai chu yeu do sy pha
loding ham luong hoat chat boi maltodextrin dugc bd sung trong qua trinh sdy. Do d6, mdi
don vi khdi lwong bot sau sdy chia it flavonoid hon so véi dich géc.

Bén canh d6, gia tri ECso cia mau sau say 14 5,590 + 0,030pg/ml, cao hon so voi
3,240 + 0,050ug/ml cta dich trudc sdy, phan anh sy suy giam rd rét vé hoat tinh bét gbc
tu do DPPH. Cy thé, can luong flavonoid cao hon 2,350ug/ml dé dat hiéu qua bat 50%
g6c tu do DPPH nhu ban dau. Nguyén nhan dugc cho 1 do tac dong cua nhiét d6 cao
trong qua trinh say phun, c6 thé din dén bién tinh mot phan cac flavonoid nhay nhiét, lam
giam hiéu qua chong oxy hoa cua san pham cubi cung.

Bdng 1. Ham lwong flavonoid tong so va gia tri ECso ciia mau djch chiét vé tdc trurée
va sau khi say phun

Tén mau Mau dich chiét vo tic truoc  Mau dich chiét vo tic sau sy
say phun phun
Ham luong flavonoid (mg/g) 7,362 + 0,010 5,809 + 0,015
Gia tri ECso (ng/ml) 3,240 + 0,050 5,590 + 0,030

4. Két luan

Sau qué trinh khao sat cac yéu té anh huong dén hiéu qua chiét xuat, diéu kién thich
hop dé thu nhan dich chiét giau flavonoid tir vo tic (C. japonica) bang phuong phap ngam
tinh trong dung maéi ethanol dugc xéac dinh la: nong do ethanol 75%, ty Ié mau/dung moi
1:20 (w/v), kich thuéc mau 0,125mm, nhiét d6 u 70°C va thoi gian chiét 45 phat. O diéu
kién nay, dich chiét thu dugc c6 ham luong flavonoid tong sé dat 7,360 + 0,010mg/g va
gia tri ECso 1a 3,240 % 0,050ug/ml, cho thiy hoat tinh chéng oxy hda manh.

Dich chiét sau d6 duoc dem di siy phun dé tao san pham bot. Két qua cho thay bot
thu dugc ¢6 dang min, mau vang nhat, toi xp, mui thom thao moc nhe va hoa tan tot
trong nudc. Bot thanh pham c6 d6 am thap (2,76%) va hiéu suat thu hoi dat 53,40%, cho
thdy quy trinh sy phun dat hiéu qua cao. Khi hoan nguyén bot trong nuée dé danh gia lai
hoat tinh, mau dich thu dugc c6 ham lugng flavonoid tong sé 1a 5,809 + 0,015mg/g va
gia tri ECso 12 5,590 % 0,030pg/ml, phan anh sy suy giam nhét dinh vé hoat tinh bat géc
ty do sau qua trinh siy nhung van & mic ¢d tiém nang (ng dung cao trong thyc pham
chtrc nang.
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