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ABSTRACT

Naringin is a flavonoid glycoside found with high levels in pomelo peels.
Naringin has many good effects for human health such as antioxidant activity,
cholesterol reduction, prevention of high blood pressure, etc. This study is
aimed to investigate the conditions for extraction of naringin from pomelo
peels. The research was carried out to select the appropriate conditions for
naringin extraction including the ratio of ethanol and water (100:0, 80:20,
70:30 v/v), soaking time (0.5, 1.0, 1.5 hours), ratio of sample and solvent
(1:10, 1:12, 1:14, 1:16 wlv), extraction time for immersion method (from 0,5
to 5 hours) and for Soxhlet method (from 0,5 to 7 hours). The optimal
extraction conditions of naringin from Nam Roi pomelo peels were
determined as followed: the ratio of ethanol and water at 80:20 v/v, the
soaking time of 1.5 hours, the ratio of sample and solvent at 1:14 w/v, the
extraction time of 3.5 hours for the immersion method and 5.5 hours for the
Soxhlet method. The highest naringin concentrations were achieved at 0.0879
+0,0021 mg/mL and 3.9157 +0,0921 mg/mL, respectively.

TOM TAT

Naringin /a mét flavonoid glycoside duoc tim thay véi ham hegng cao trong vé
buoi ¢ tac dyng nhur khang oxy héa, giam cholesterol, ngan ngira cao huyet

ap,... Nghién cuu nay du’oc tién hanh nham chon cdc diéu kién chiét xudt
naringin thich hop tir nguén phu pham vé budi. Nghién ciru khdo sdt ty 1é
ethanol va nudc (100:0; 80:20; 70:30 v/v), thoi gian ngam (0,5, 1,0; 1, 5gzo)
1i 16 mdu va dung moi (1:10; 1:12; 1:14; 1:16 w/v), thoi gian chiét xudt dwoc
ghz nhén sau moi 0,5 gio dén 5 gzo doi voi phwong phap ngam va dén 7 gic
doi voi  phwong phdp Soxhlet. Két qua chiét xudt naringin tir vé buéi Nam Roi
cho thay ty 1¢ ethanol va nuée (80:20 v/v), thoi gian ngdm la 1,5 gio, 1y I¢
mau va dung méi (1:14 w/v), thoi gian chiét xuat la 3,5 gio doi voi phwong
phdp ngdm va 5,5 gio doi véi phwong phdp Soxhlet, ham heong naringin dat
degre gid tri cao nhat tirong g la 0,0879 +0,0021 mg/mL va 3,9157 +0,0921
mg/mL.
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1. GIOI THIEU

Budéi Nam Roi (Citrus grandis (L.) Osbeck)
dugc trong phd bién ¢ Viét Nam, dac biét 1a Tay
Nam B, dién hinh Ia Vinh Long, Bén Tre, Can Tho,
Hau Giang. Trong buéi chira nhiéu flavonoid. Theo
Lu et al. (2006), cac flavonoid thuong dugc phan
thanh hai nhom: flavanone glycoside (naringin,
hesperidin, neohesperidin,...) va polymethoxylated
flavones (noniletin, sinensetin, tangeretin,...). Trong
phan tring cua vo buoi chia nhiéu naringin.
Naringin la flavanone glycoside thudc nhém
flavonoid, 1a sic té trong khong bao thyc vat, tan
trong dung mdi phan cuc, quyét dinh dén mau cua
qua (Ghasemzadeh & Ghasemzadeh, 2011). Theo
Kanaze et al. (2006), naringin dugc tim thiy véi ham
lugng cao trong vo budi voi tac dung nhu khang oxy
hoa, giam cholesterol, ngin ngira cao huyét ap, giam
tai bién tim mach, phong chéng ung thu,...

Hién nay, naringin di duoc san Xuit va thuong
mai hoa dudi dang tinh chit dugc dung trong duoc
pham ciing nhu thyc pham véi gia thanh cao, bén
canh do trir lugng vo budi ¢ nudc ta ratlon, néu khai
thac tot ngudn nguyén liéu nay, s& giai quyét duoc
nhu cau va giam gia thanh thudc c6 chira hoat chét
naringin. Tir d6, viéc nghién ctru diéu Kién ly trich
naringin tir vo budi la can thiét nham co thé tan dung
phu pham vo budi, tranh lang phi dong thoi co thé
thu nguon naringin cé gia ré hon, tao diéu kién nguoi
dan c6 co hoi cham soc sic khoe tét hon, giam sy
phu thudc vao ngudn cung tir nude ngoai, dac biét 1a
trong san xuat dugc pham.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén vat li¢u va héa chat

V6 budi Nam Roi va Da Xanh dugc thu,thaflp o
quan Ninh Kiéu, thanh ph6 Can Tho. Phan trang cua
vo budi Nam Roi va budi Da Xanh duoc cat nho,
say ¢ 65°C trong 24 gio, sau d6 nghien thanh bot
min va trlr & nhiét do phong cho cac thi nghiém tiep
theo. Sac ky ban mong su dung giay sac ky TLC
Silica gel 60 (Merck, Burc). Cac hoa chat chinh bao
gom ethanol 99,9% (EMSURE, Merck KGaA,
buc), ethylene glycol — EG (Merck, buc), NaOH
(Merck, Burc) va naringin (Sigma-Aldrich, Buc).

2.2. Phuong phap nghién cau

2.2.1. Xdc dinh ham lwong naringin ter Vo buai

Thi nghiém duogc thuc ohién vai muce dich 1a xac
dinh ham lwgng naringin tong ¢6 v6 budi Nam Roi,
dong thoi so sanh ham lugng naringin tir vo budi Da
Xﬁlﬂh. V6 budi Nam Roi va Da Xanh sau khi dugc
say kho va xay nhuyén. Can bt budi Da Xanh va
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Niam Roi, mdi loai 15 g sau d6 mau duoc chiét xuat
véi 150 mL ethanol 80%, trong 30 phit vai nhiét do
80°C. Ham luong naringin dugc xac dinh bang cach
st dung 50 pL dich chiét xuat va bé sung ethanol
99,9% dén 10 mL, tién hanh do do hip thu ¢ budc
song 283 nm theo phuong phép cua Kuntic et al.
(2012). Naringin chuan dwoc pha trong ethanol
99,9% ¢ nong do 0,2 mg/mL. Buong Chuan duoc
chuan bi bang cach pha loang dung dich gbc dé tao
ra cac dung dich co n6ng do6 tir 0,02-0,004 mg/mL
va dugc do v6i bude song 283 nm.

2.2.2. Khdo sdt anh huong cua nong do

ethanol dén ham lrong naringin tong

Muc dich cua thi nghiém 1a khao sat anh huéng
ctia ndng do ethanol dén ham luong naringin tong
trich ly dugc trong vo budi. Can 15 g bot vo budi
(loai vo budi dwoc chon ¢ thi nghiém 2.2.1), bd sung
150 mL ethanol dé chiét xuat trong 30 phut & nhiét
d6 80°C. Nong do ethanol sir dung lan luot 13 70%,
80% va 99,9% & ca phuong phap ngadm va phuong
phap Soxhlet. Ham lugng naringin dugc xac dinh
theo phuong phap ctia Kuntic et al. (2012) nhu da
mo ta & trén.

2.2.3. Khao sat anh huong cua thoi gian ngdm

Mau dén ham heong cua naringin tong

Thi nghiém dugc thyc hién vai muc dich 1a khao
sat anh huong cta thoi gian ngdm mau trong dung
moéi & nhiét d6 phong dén ham luong cua naringin
tong duoc chiét xuat. Can 15 g bot budi sau d6 ngdm
v6i 150 mL ethanol véi ndng do duoc chon ¢ noi
dung 2.2.2. trong 0,5; 1,0; 1,5 gio ¢ nhiét d6 phong.
Sau d6 chiét xuat trong 30 phut va nhiét do 80°C &
ca phuong phap ngdm va phuong phap Soxhlet.

2.2.4. Khdo sat anh huwong cua ty 1é mau va

dung méi dén ham lrong naringin tong

Thi nghiém dugc thyc hién vai myc dich 1a khao
sat ty 1é mau va dung méi dén ham lugng naringin
tong. Can 15 g miu sau d6 ngdm vao dung méi voi
ty 1é mau va dung moi 1a 1:10; 1:12; 1:14; 1:16 g/mL
v6i ndng d6 dung mdi duoc chon & ndi dung 2.2.2,
ngdm & nhiét d6 phong voi thoi gian dugce chon &
thi nghiém 2.2.3, trich trong 30 phit va nhiét do
80°C ¢ ca phuong phap ngdm va phuong phap
Soxhlet.

2.2.5. Khdo sdt anh huong cua thoi gian trich

dén ham lwong naringin tong

Thi nghiém dugc thyc hién vai myc dich 1a khao
sat anh huong coa thoi gian chiét xuat dén ham
lwong naringin tong. Can 15 g mau sau d6 ngam vao
dung méi véi ti 1& mau va dung moi duoc chon & noi
dung 2.2.4, ndng d6 dung méi dwoc chon & ndi dung
2.2.2 sau d6 ngam & nhiét do phong véi thoi gian
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dugc chon & ndi dung 2.2.3 va chiét xuat & nhiét do
80°C tir 0,5 dén 5,0 gio ddi voi phuwong phap ngam
va tir 0,5 dén 7,0 gio ddi véi phuong phap Soxhlet.

2.2.6. Xdc dinh ham lwong naringin trong

dung dich chiét xuat

Thi nghiém duoc thuc hién véi muc dich nhim
xé4c dinh dwoc ham lwong naringin trong dich chiét
Xuit bang phuong phap sic ky ban mong (TLC,
Thin Layer Chromatography) véi dung méi sic ky
la ethyl acetate: acetic acid: nuéc (10:2:1)
(Hounghton & Ramam, 1998). Sau khi sic ky, mau
duoc soi dudi dén UVasanm va danh dau vi tri. Cao
ldy phan silicagel di dugc ddnh dau vao ong
eppendorf, cho thém 1 mL ethanol va ly tam ¢ 2.400
vong/phut trong 20 phit. Hat phan dich trong phia
trén dé do gia tri ODa2ganm, qua d6 xac dinh dugc ham
lugng naringin thyc.

2.3. Phan tich s6 li¢u va xir Iy két qua

Két qua dugc xur 1y va vé biéu d6 bang phan
mém Microsoft Excel 2013 (Microsoft Corporation,
USA). S6 liéu dugc xur 1y thong ké bang chuong
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trinh  Statgraphics Centurion XVI
Technologies, Inc., USA).

3. KET QUA VA THAO LUAN

3.1. Xac dinh ham lwgng naringin tir vé
buéi Nam Roi va Da Xanh

(Statpoint

Két qua chiét xuat ¢ 80°C trong 30 phut cho thdy
ham lugng naringin tong thu dugc tir budi Nam Roi
(1,2452 + 0,0558 mg/mL) cao hon khoang 76,53%
S0 Véi budi Da Xanh (ham lugng naringin téng chi
dat 0,7051 + 0,0749 mg/mL) (Hinh 1) va khac biét
¢6 y nghia thong ké voi do tin cdy 95%. Nhiéu
nghién ctru cho thay sy hién dién cua naringin trong
VO cua cac loai cay c6 mui, dac biét 1a trong vo buoi
nhu Ahmeda et al. (2019), Bacanli et al. (2015),
Nguyén Hoai Thuong va ctv. (2016), ... Két qua nay
cho thdy vo buoi Nam Roi 1a ngudn nguyén liéu
thich hop hon dé ly trich naringin so v6i budi Da
Xanh nén vo budi Nam Roi duoc st dung dé khao
st cac diéu kién ly trich.

L4 1 1,2452 +0,0558*
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Hinh 1. Nong d9 naringin téng thu dwgc tir vé buéi Nim Roi va buéi Da Xanh

3.2. Anh hwéng cia nong d) ethanol dén
ham lwgng naringin tong

Ham lwong naringin dugc chiét xuat voi cac
ndng d6 khac nhau cua ethanol dat cao nhét khi vo
budi dugc chiét xuat voi nong do ethanol 80% cho
ca hai phuong phap (Bang 1), ham lugng naringin
thu dwoc tuong tng 1a 0,0573 £ 0,0031 mg/mL va
1,1955 + 0,0768 mg/mL. Ham lugng naringin thu
dugc trong thir nghiém nay twong tu véi két qua
nghién ctru cia Zarina et al. (2013). Pbi v6i phuong
phép Soxhlet, mic du ham lwong naringin khi chiét
Xuét vé6i ethanol 70% va 80% khac biét khong c6 y
nghia vé mat théng ké, twong @ng v6i ham lwong
naringin lan luot 1a 1,1652 + 0,0362 mg/mL va
1,1955 + 0,0768 mg/mL, tuy nhién, vai thé tich
nuéc nhiéu s& khong c6 1oi cho viée ¢o dic & cac
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budc xi 1y tiép theo nén ndng do ethanol 80% 1a su
lua chon thich hop.

Biang 1. Néng dd naringin téng thu dwgc khi
dwoc chiét xuit véi nong d§ ethanol
khac nhau biang phwong phap ngim va
phuong phap Soxhlet

Ham lwong naringin téng thu

Ty 18 . duoc (mg/mL)
ethanol va . P
. Phwong phap Phwong phap
nwoc A
ngim Soxhlet
99,9:0 0,0358+0,0028°  0,9582+0,0911°
80:20 0,0573+0,0031%  1,1955+0,07682
70:30 0,0368+0,0026°  1,1652+0,03622

Ghi chii: +: sai $6 chudn; cdc gid tri trung binh trong
ciing mét Cot theo sau c6 mau tir gidng nhau thé hién s
khdc biét khéng cé y nghia vé mat thong ké véi dg tin
cay 95%.
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3.3. Anh hwéng cia thoi gian ngim miu
dén ham lweng naringin tong

Nong d¢ naringin khi ngdm mau trong dung moi
& nhiét d6 phong véi cac méc thoi gian 1a 0,5; 1,0;
1,5 gio cua hai phuong phap duogc thé hién ¢ Bang
2. Ham lugng naringin thu dwoc cao nhat khi ngam
trong 1,5 gio trugc khi chiét xuat ddi véi ca 2
phuong phap, 0,0645+0,0004 mg/mL ddi véi
phuong phép ngam va 1,2733+0,0138 mg/mL ddi
V6i phuong phap Soxhlet. BPong luc cta qua trinh
chiét xuét 1a do sy chénh 1énh gradiant ndng do giira
thanh phan chiét xuat trong mau va dung méi. Su
van chuyén chat tan tir bén trong té bao ra bén ngoai
dung moi qua con duong khuyéch tan 1a chu yéu. Su
khuéch tan nay s& gitp cho qué trinh chiét Xuat cac
chat tur trong nguyén liéu vao dung moi xay ra nhanh
va triét dé hon, nén viéc ngdm mau cang lau gitp
chiét xuat nhéu hon, lam giam dugc chi phi ning
luong trong qué trinh chiét xuat sau d6. Chew et al.
(2011) da ghi nhan ndng d6 polyphenol va flavonoid
khong thay d6i khi ngdm tir 1 dén 2 gio va giam khi
tang thoi gian ngdm do sy oxy héa cac hop chét
polyphenol bai anh sang va oxy. Két qua nay ciing
phu hop véi nghién ciru cia Nguyén Hoai Thuong
va ctv. (2016) khi chiét xuat naringin tir vo budi.

Bing 2. Ham lwgng naringin téng dwgc chiét
xuat & cac thoi gian ngdm mau khac

nhau
. Ham lwong naringin tong
Tr:lmﬁgilllan (mg/mL)
ga Phuwong phap  Phuwong phap
(gid) i .
gim oxhlet
0,5 0,0446+0,0021¢  0,9008+0,0125°
1,0 0,0587+0,0036°  0,9581+0,0201°
1,5 0,0645+0,0004% 1,2733+0,0138?

Ghi chii: +: sai s6 chuan; _cdc gid tri trung binh trong
cung mét cot theo sau co mau tw glong nhau thé hién sy
khdc biét khéng cé ¥ nghia vé mat thong ké voi dé tin
cay 95%.

3.4. Anh huéng cia ty I¢ miu va dung méi
dén ham lwgng naringin tong

Naringin tong dwoc chiét xuat & cac ty 1¢ mau va
dung méi khac nhau dat dwoc ham luong cao nhat &
ty 1¢ 1:14 cho ca hai phuong phap (Bang 3), két qua
nay tuong tw V&i nghién ctu cia Nguyén Hoai
Thuong va ctv. (2016). Ham lugng naringin thu
dugc twong ng Véi ty 1é¢ mau va dung méi nay la
0,0660+0,0002 mg/mL dbi voi phwong phap ngam
va 1,7987+0,0939 mg/mL d6i véi phuong phép
Soxhlet. Piéu nay c6 thé giai thich 1a khi chiét xuat
mau véi luong dung méi thip ddng nghia véi viéc
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mau khong duoc chiét xuat hét do gradient nong do
bén ngoai cao hon bén trong té bao, nhung khi ting
lwong dung moi thi sy chénh 1éch gradiant nong do
cang 16n dan dén kha nang khuéch tan tang. Khi ting
tGi mot thé tich nao d6, ndng d6 chat khong ting nira
ma chi tén dung méi. Bong thai do ndng do naringin
bi thay ddi bai thé tich dung moi nén khi ting lugng
dung moi thi ndng d¢ chat trong dich chiét xuat s&
bi pha lodng ciing nhu xay ra sy khuyéch tan ctia cac
tap chét khac tir trong vo budi.

Bing 3. Ham lwong naringin téng dwoc chiét xuit &
cac ty 1€ mau va dung méi khac nhau

T§ 18 mau Ham lugng naringin tong

va dun (mg/mL.)

wng Phwong phap  Phwong phap

moi A
ngam Soxhlet
1:10 0,0517 +0,0125° 11,4771 +0,0561°
1:12 0,0513 £0,0039° 1,5853 £0,0471°
1:14 0,0660 +0,0002* 1,7987 +0,0939?
1:16 0,0353 +0,0014° 0,3867 +0,0433°

Ghi chii: +: sai $6 Chudn; cdc gid tri trung binh trong
ciing mgt ot theo sau ¢6 mau tir giong nhau thé hién su
khdc biét khéng c6 y nghia vé mat thong ké véi dg tin
cay 95%.

3.5. Anh hwéng caa thoi gian chiét xuat dén
ham lwgng naringin tong

Ham lwong naringin tong duoc chiét xuat & cac
méc thoi gian khac nhau dat dugc ham lwong cao
nhit & 3,5 gio ddi voi phuong phap ngdm (ham
luong naringin dat mac 0,0879 + 0,0021 mg/mL) va
5,5 gid d6i v6i phuong phap Soxhlet (ham lwong
naringin dat mic 3,9157 £ 0,0879 mg/mL) va cé sy
khac biét c6 ¥ nghia thong ké véi do tin cay 95% so
véi ham lugng naringin twong (tng véi cac thoi gian
chiét xuat khac (Bang 4). Thoi gian chiét xuat cang
dai thi ham lugng naringin thu dugc cang tang, tu
d6 co thé thay thoi gian anh huéng rat 16n dén hiéu
suit thu hdi. Tuy nhién, sau khi dat duoc dén ham
luong t6i da thi ndng do naringin giam manh tir 4
gio ddi véi phuwong phap ngdm, 6 gio déi voi
phuong Soxhlet va sau d6 gan nhu khong thay ddi
V6i cac gio tiép theo, két qua nay tuwong tu Voi
nghién ctru cua Niawant et al. (2009).

Nguyén Hoai Thuong va ctv. (2016) ciing ghi
nhan su giam manh cia ham lugng naringin khi tang
thoi gian chiét xuat mau. Viéc giam ciia naringin co
thé giai thich 1a cac chat chong oxy héa tu nhién co
thé bi mat di dang ké trong qua trinh dun néng lau
trong khi chiét xuat. Thuc té 1a hau hét cac hop chat
¢6 hoat tinh sinh hoc twong dbi khong on dinh khi
tiép xtic voi nhiét. Rawson et al. (2011) da phat hién
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ra rang hau hét cac hop chit co hoat tinh sinh hoc
trong thyuc vat nhu flavonoid, phenolic, chat chdng
oxy hoa, carotenoid va vitamin C s& thay d6i ciu
trac hoa hoc va vét 1y cta chung ciing 1am mat hoat
tinh sinh hoc do qua trinh phan hily nhiét khi tiép
xuc vai nhiét do cao, bén canh d6 con do sy oxy hoa
cac gdc phenol cua naringin boi cac polyphenol
oxidase tao ra cac hop chat melanin c6 mau nau.
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Ngoai ra, hi¢u suat chiét xuat cua phuwong phap
Soxhlet cao hon so voi phuong phap ngadm la do
trong phuong phap Soxhlet, qua trinh chiét xuat co
su dao tron mau lién tuc, tao diéu kién cho mau tiép
xtic voi dung moi vi thé anh huong nhiéu dén viéc
tiép xtic cuia mau véi dung méi ciing nhu duoc tién
hanh & nhiét d6 cao hon.

Bing 4. Ham lwgng naringin tong dwgc chiét xuit trong 5 gio ddi véi phwong phap ngam va trong 7 gior

dbi véi phwong phap Soxhlet

Thai gian chiét xuit

Ham lwong naringin téng (mg/mL)

(gio) phuong phip ngim phwong phap Soxhlet
0,5 0,0702 + 0,0014¢f0 2,0407 + 0,0725'
1,0 0,0734 + 0,001 1¢% 2.3176 £ 0,0766"
1,5 0,0755 + 0,0023¢ 2,4323 +£0,0777%
2,0 0,0801 + 0,0046° 2,4667 + 0,0943%
2,5 0,0835 + 0,0008" 2,4750 +0,0367%h
3,0 0,0855 + 0,00132 2.5863 £ 0,0715f
35 0,0879 = 0,00212 2,6420 + 0,0604°f
4,0 0,0722 £ 0,0019%f 2,7933 +0,0729¢
45 0,0695 + 0,0013 2,9767 + 0,0964¢
50 0,0687 £ 0,00069 3,0957 £+ 0,0994¢
55 - 3,9157 £0,08792
6,0 - 3,6530 + 0,0552°
6,5 - 3,5097 + 0,0728"b¢
7,0 - 3,4777 £ 0,0994°¢

Ghi chii: +: sai s6 chuén; cde gid tri trung binh trong ciing mét ot theo sau ¢6 mau ty giong nhau thé hién sy khdc

biét khdng co ¥ nghia vé mat théng ké véi dé tin cdy 95%.

3.6. Xac dinh ham lwgng naringin trong
dung dich chiét xuat

Két qua dich chiét xuat sau khi dugc tach bang
phuong phép sic ky gidy ban mong va duoc phat
hién vét bang UVassnm (Hinh 2). Ham lwong naringin
tong trudc va sau khi sac ky trén ban mong véi dung
mdi sic ky ethyl acetate: acetic acid: nuéc (10:2:1)
lAn luot 1a 3,9157 + 0,0921 mg/mL va 2,3685 +
0,0532 mg/mL. Nhu vay, ty & naringin chiém
khoang 73,26% trong thanh phan naringin téng. Két
qua cho thay ham lugng naringin trong dich chiét
xut chiém khoang 73,26% va 26,74% con lai 1a cac
hop chit phan cuc va cac hop chat phenol khac, vi
cac hop chit phenol nay ciing hdp thu & budc séng
la 283 nm khi do ham lugng naringin tong theo
phuong phap ctia Kuntic et al. (2012).
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Hinh 2. Vét naringin dwoc nhan dién trén sic ky
ban méng



Tap chi Khoa hoc Truong Pai hoc Cén Tho

4. KET LUAN

Quy trinh chiét xuat naringin tir vo budi Nam
Roi dugc xac dinh véi phan voé tring duoc cit nho
va sdy & 65°C trong 24 gid va dugc xay thanh bot
min. St dung 15 g bot budi, gbi trong gidy loc, ngdm
véi dung moi (hon hop ethanol va nudce 1a 8:2) véi
ty 1€ 1:14 trong 1,5 gio ¢ nhiét 4o phong. Qua trinh
chiét xuat naringin duoc thuc hién bang phwong
phap Soxhlet & 80°C trong 5,5 gi¢, ham luong
naringin thu duoc 1a 2,8685 = 0,0532 mg/mL. Két
Qua nghién ctru cho thiy tiém nang dé chiét xuat
naringin tir ngudn voé budi Nam Roi nham tan dung
triét dé hon ngudn phu pham nay va giap lam gia
tang gia tri Cua trai budi nodi chung.

LO1 CAM ON

Nghién ctru duoc thuc hién théng qua sy tai tro
kinh phi tir dé tai nghién ctu khoa hoc cép Bo
“Nghién ctru cong nghé san xuit naringin va tinh
dau tir vo qua budi va xdy dung md hinh san xuét
thuc nghiém” (ma s: CT2020.01.TCT.07) thudc
Chuong trinh khoa hoc va cong nghé Bo Gido duc
va Dao tao “Nghién ciru tng dung va phat trién cong
nghé¢ tién tién trong bao quan, ché bién nong thuy
san ving Pong bang Séng Ciru Long”.

TAI LIEU THAM KHAO

Ahmeda, S., Khanb, H., Aschner, M., Hasana, M.
M., & Hassan, S. T. S. (2019). Therapeutic
potential of naringin in neurological disorders.
Food and Chemical Toxicology, 132, 110646.

Bacanli, M., Basaran, A. A., & Bagaran, N. (2015).
The antioxidant and antigenotoxic properties of
citrus phenolics limonene and naringin. Food
and Chemical Toxicology, 81, 160-170.

Chew, K. K., Khoo, M. Z., Ng, S. Y., Thoo, Y. Y.,
Wan A. W. M., & Ho, C.W. (2011). Effect of
ethanol concentration, extraction time and
extraction temperature on the recovery of
phenolic compounds and antioxidant capacity of
Orthosiphon stamineus extracts. International
Food Research Journal, 18(4), 1427-1435.

188

Tap 57, S chuyén dé Cong nghé thuc pham (2021): 183-188

Ghasemzadeh, A. & Ghasemzadeh, N. (2011).
Flavonoids and phenolic acids: Role and
chemical activity in plants and human. Journal of
Medical Plants Research, 5(31), 6697-6703.

Hounghton, J. P. & Ramam, A. (1998). Laboratory
Handbook for the Fractional of Natural Extracts.
Chapman & Hall.

Kanaze F. I., Kokkalou, E., Niopas, I., Georgarakis,
M., Stergious, A., & Bikiaris, D. (2006).
Thermal analysis study of flavonoid solid
dispersions having enhanced solubility. Journal
of Thermal Analysis and Calorimetry, 83(2),
283-290.

Kuntic, V., Pejic, N. & Micic, S. (2012). Direct
spectrophotometric determination of hesperidin
in pharmaceutical preparation. Acta Chimaca
Slovenica, 59(2), 436-441.

Lu, Y., Zhang, C., Bucheli, P., & Wei, D. (2006).
Citrus flavonoid in fruit and traditional Chinese
medicinal food ingredient in China. Plant Foods
for Human Nutrition, 61(2), 57-65.

Nguyén Hoai Thuong, Phan Thanh Sang, Lé Thi
Ngoc Thao, Nguyén Tran Anh Thu va Nguyén
Ngoc Tua Uyén. (2016). Xay dung quy trinh trich
XUt naringin tir vo qua buai Citrus grandis
Osbeck, ho Cam (Rutaceae) thu mua & Cén Tho.
D& tai nghién citu khoa hoc cép co s&, Trudng
Pai hoc Cin Tho.

Niawanti, H., Lewar, Y. S., & Octavia, N. N. (2019).
Effect of extraction time on Averrhoa bilimbi
leaf ethanolic extracts using Soxhlet apparatus.
I0OP Conference Series: Materials Science and
Engineering, 543, 012018.

Rawson, E. S., Stec, M. J., Frederickson, S. J., &
Miles, M. P. (2011). Low-dose creatine
supplementation enhances fatigue resistance in
the absence of weight gain nutrition. Nutrition,
27(4), 451-455.

Zarina, Z. & Tan, S. Y. (2013). Determination of
flavonoids in Citrus grandis (pomelo) peels and
their inhibition activity on lipid peroxidation in
fish tissue. International Food Research Journal,
20(1), 313-317.


https://pubmed.ncbi.nlm.nih.gov/?term=Bacanl%C4%B1+M&cauthor_id=25896273
https://pubmed.ncbi.nlm.nih.gov/?term=Ba%C5%9Faran+AA&cauthor_id=25896273
https://pubmed.ncbi.nlm.nih.gov/?term=Ba%C5%9Faran+N&cauthor_id=25896273
https://www.sciencedirect.com/science/journal/02786915
https://www.sciencedirect.com/science/journal/02786915
https://iopscience.iop.org/journal/1757-899X
https://iopscience.iop.org/journal/1757-899X

