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TOM TAT

Hat sen di dugc chimg minh 1a c6 nhiéu tinh chit dugc 1y nhu chét chdng oxy héa, chdng viém, chéng mét tri
nhé va hoat tinh chéng khédi u. Cac nha khoa hoc cho réng, cac hop chét co hoat tinh sinh hoc hodc tinh chit
dugc ly déng vai trd quan trong da dugc tim thy trong hat sen c¢6 ban chit 1a alkaloid va flavonoid. Muc dich
ctia nghién ctru 1a khao sat don yéu td: Nong 6 dung moi ethanol, pH dung méi, thoi gian siéu 4m, ty 1& dung
moi/nguyén liéu va nhiét d6 siéu 4m anh hudng téi qua trinh tach chiét flavonoid toan phan tir trong hat sen. Két
quéa chung t6i thu duoc ham luong flavonoid toan phan cao nhét theo tinh toan 1y thuyét trong dich chiét tir hat
sen bang phuong phép siéu 4m bé & thoi gian 90 phit; ndng d6 dung méi 70%; pH 4; nhiét d6 50°C va ti 1& dung
moi/nguyén liéu 25:1.

Tir khéa: Flavonoid, hat sen, tach chiét, tdi wu, siéu am bé.

MO PAU

Cay sen (Nelumbo nucifera) la loai cay thdy sinh lau nam sbng trong cac ao hb dam lay. Tl xa xua, Cay sen da tr&
thanh loai cay than thuéc va gan gli voi nguoi dan Viét Nam ciing nhw mét sb nwéc An Do, Trung Québc, Nhat Ban,.
Cay sen khong chi cé y nghia v& mét kinh t&, vat chat ma ca vé mét tinh than Tat ca cac b6 phan khac nhau cta Cay
sen déu co thé dwoc st dung l1am maén &n va vi thube co gia tri trong y hoc cb truyén (Xie et al., 2013).

Déi voi hat sen, da c6 nhidu nghién ctru khao sat vé muc dich, lgi ich strc khée clia viéc tiéu thu hat sen, déc biét
la trong thap ki trwéc, khi ma moi ngudi cd y thirc hon vé van dé bao vé strc khde ctia minh thong qua cac thye
pham chtrc nang (Fazekas et al., 2008). Hat sen da dwoc chirng minh la cé nhiéu tinh chat dwoc Iy nhw chét
chéng oxy héa (Xie et al., 2013; L|u et al., 2015), chéng viém (ltoh et al.,, 2011), chéng mét tri nhé (Liao et al.,
2010) va hoat tinh chéng khéi u (Poornlma et al., 2014). Cac hgp chat cé hoat tinh sinh hoc hodac hoat tinh y
dwgc déng vai tro quan trong da dwoc tim thay trong hat sen c6 ban chét 1a alkaloid va flavonoid (Liu et al.,
2015). Theo nghién ctru clia Jung va dong tac gia (2010) cho thdy hat sen giau flavonoid va alkaloid. Trong )
do, flavonoid lIa mét nhém I&n ¢é chira gan 6.000 cac hop chét thtv cap chuyen héa thwc vat thiy yeu la s6 lvong
I&n nhét trong cac hop chét phenolic c6 trong tw nhién (Paran, Michelmore, 1993). Trong nhitng nam gan day,
flavonoid d& nhan dwoc sw chi y dang ké vi strc khde clia con ngudi trong viéc tac dung ngan ngtra nhiéu bénh
man tinh, chang han nhw bénh tim mach, bénh tiéu duong type II, bénh thoai hoa than kinh va cac loai ung thw
khac nhau (Vijayan, Tsou, 2010). Nghién ctru flavonoid trong hat sen dwoc Kredy va dong tac gia (2010) tién
hanh x&c dinh cac flavonol trong hat sen twoi N. nucifera Gaertn. (FSENN) va khao sat hoat tinh chéng oxy hoéa
cla chung (Kredy et al., 2010). Ruvanthika va ddng tac gia (2017) d& tién hanh nghién ctu sang loc, danh gia va
so sanh cac hop chét cé chia trong hat va vé hat sen N. nucifera. Ham lwong phenolic tdng sb ¢é trong vé hat 1a
93,45 mg Gallic Acid Equivalents va 10,5 mg/g trong hat, tdng ham Iwgng flavonoid 1a 295,312 mg/g Quercetin
trong vd hat va 28,125 mg/g trong hat, ham lwgng tannin la 508,7 mg/g trong vé hat va 69,637 mg/g trong hat
(Ruvanthika et al., 2017).

NGUYEN LIEU VA PHUONG PHAP NGHIEN cUU
Nguyén liéu nghién clru

Hat sen trdng (Nelumbo nucifera) str dung trong nghlen cteu nay dugc thu mua tir nguoi trong sen & NGi va
Ngoai Thanh, Thira Thién Hué. Hat sen dugc bdc vd, rira sach trén voi nwéc sau do sdy khd & 50°C dé dat do
4m dudi 10%. Hat sen sau d6 duoc xay min va ray qua ray c6 kich thwéc d = 1 mm, bét hat sen tién hanh béo
quan trong tui PE (Polyethylen) dat trong hop nhwa kin, lwu triy & nhiét d6 phong, tranh anh sang va am dé si
dung cho cac thi nghiém tiép theo.
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B4 tri thi nghiém

Flavonoid toan phan dwoc chiét tach ti hat sen (d =1 mm) bang phucyng phap siéu am bé trén hé dung moi
ethanol & cac mirc 30, 50, 70, va 90% (v/v) v&i cac pH 1a 3; 4; 5; 6; 7, thoi glan siéu am 30, 60, 90, 120 va 150
phut véi ty 1& dung méi: nguyén liéu lan lwot 1a 5:1, 10:1, 15:1, 20: 1 25:1 va 30:1 (v/w) va nhiét do siéu dm ET
lwot 14 10, 30, 50, 70 va 90°C, Két qua cla thi nghiém trudc la diéu kién st dung cho cac thi nghiém tiép theo,
céc thi nghiém dwoc 1&p lai 3 1an.

Phwong phap chiét tach flavonoid toan phan

Bot hat sen (d = 1 mm) sau khi can dwoc cho vao binh tam giac loai 500 mL, lac déu. Ham lwong flavonoid toan
phan chiét tach bang phwong phap siéu am be VOi cac didu kien nhw duwoc mé ta & phan bé tri thi nghiém. Dich
chiét chva flavonoid toan phan sé dwoc thu hdi béng cach ly tdm 10.000 vong/phut trong thoi gian 10 phat trén
may ly tdm lanh tbc d6 cao (Hettlch Dc). Dich thu dwoc tién hanh xac dinh ham lweng flavonoid toan phan
theo mé ta clia Chang va déng tac gia (2002).

Xac dinh ham lwong flavonoid toan phan

Ham lwgng flavonoid toan phan dwoc xac dinh theo md ta cla Chang va ddng tac gia (2002). Ethanol dwoc st
dung dé pha lodng dung dich Catechin chuén (Sigma) dat ndng d6 6,26; 12,5; 25, 50; 100; 200 va 300 pg/mL;
dung dich AICIz 10% va dung dich CHsCOOK 1M duoc pha lodng véi nuwdc. Lan lwot cho 0,5 mL dung dich
Catechin chuén (ndng dd 6,26; 12,5; 25, 50; 100; 200 va 300 pg/mL) vao 1,5 mL ethanol va dé phan tng trong 5
phuat. Sau d6, thém t|ep 0,1 mL AICIs 10% va dé phan ung trong 6 phat. Cudi cung, hén hop dugc thém vao 0,1
mL CHsCOOK 1M va 2,8 mL nwéc cét, l4c déu r0| dé 6n dinh & nhiét dd phong trong 45 phut. Sau 45 phut, tién
hanh xac dinh d6 hap thu bang may do quang phd UV - Vis (U2900 Hitachi, Nhat Ban) & budc song 415 nm. Thi
nghiém dwoc I&p lai 3 1an. Két qué OD dwoc ghi nhan va tién hanh vé dwong thang tuyen tinh d& st dung xac
dinh ham lwong flavonoid toan phan trong cac mau dich chiét. Cac mau dich chiét dwoc tién hanh twong tw véi

Catechin (Chang et al., 2002).

Ham lwong flavonoid téng dwgc tinh theo cong thire:
F=cxV/m

Trong do:
F: ham luvong flavonoid toan phan (mg Catechin/g chiét xuét);
c: gia tri x tlr dwdng chuén véi Catechin (mg/mL);
V: thé tich dich chiét (mL);
m: khéi lwgng mau co trong thé tich V (g).

Xer ly s6 ligu

S6 liéu dwoc xt ly bang phan mém Excel 2010, SPSS Statistics 20.

KET QUA VA THAO LUAN
Xay dwng phwong trinh dwéng chuin Catechin

Dung dich Catechin chuan duqc pha loédng trong dung moi ethanol 70% dé dat cac néng dé 6,26; 12,5; 25, 50;
100; 200 va 300 pg/mL. Cac nong do Catechin nay duwgc cho tao phtrc mau véi hon h(yp dung dich AICIz 10% va
dung dich CH3COOK 1M duwgc pha loang VO’I nwdc. Két qua tao phwc mau dugc do & bwdc séng 415 nm trén
may UV - Vis (U2900 Hitachi, Nhat Ban) thé hién & hinh 1 cho thay gia tri mat do quang thu dwoc tlr cac nong do
Catechin khac nhau thé hién méi twong quan cao (R? = 0,967) va phwong trinh tuyén tinh thu dwoc tir cac néng
dod Catechin nay la y = 0,004x + 0,124 (hinh 1).
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Hinh 1. So’ d6 thé hién méi twong quan giira cac néng dé Catechin khac nhau
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Anh hwéng cua thei gian siéu am bé

Thoi gian siéu am nham trich ly flavonoid phu thudc vao nguyén liéu, dung méi va nhiét do chiét. Khi thdi gian
trich ly cang dai thi hiéu suét thu hdi cang cao. Tuy nhién, dén mét ngwéng thdi gian nhét dinh déi véi phwong
phap siéu am bé thi viéc ting thdi gian trich ly khong lam tang hiéu qua tach chiét flavonoid toan phan ma thay
vao dé ham lwong flavonoid toan phan thu dwoc cé thé gidm di do dudi tac dung clia cwéng dod séng siéu am
trong thoi gian dai, mét sé flavonoid c6 cAu tric héa hoc yéu sé bi dit gay. Do vay, xac dinh théi gian trich ly cho
thich hop ciing 1a mét yéu té rét can thiét. Thoi gian dwoc khao sat cho phwong phap siéu am bé 1a 30, 60, 90,
120 va 150 phat trong dung méi ethanol 70% & 50°C véi cwdng do séng siéu am 10 Hz, pH dung moéi = 7, ti 1é
dung méi/nguyén liéu (5:1). Hiéu qua trich ly flavonoid toan phan tr hat sen & cac mirc thdi gian khac nhau dugc
thé hién & bang 1.

Bang 1. Anh hwéng cla thei gian chiét dén ham lwgng flavonoid toan phan trong hat sen

Thovi gian (phat) Ham lwong fla\.lonotid. ’toén’phén
(mg Catechin/g chiet xuat)
30 0,705% + 0,004
60 0,720° + 0,009
90 0,8272 + 0,006
120 0,803% + 0,010
150 0,703 £ 0,115
LSDo.s 0,001

Ghi chu: Trong cung mét cdt, cac s6 trung binh theo sau béi mét hodc nhiing chir cai giéng nhau thi khéc biét khéng cé y nghia
thong ké & mirc y nghia 95% bang phép thtr Turkey, ghi chu nay duwoc str dung cho tat ca céc bang.

Két qua thé hién & bang 1 cho thay, thoi gian cho ham lwgng flavonoid toan phan cao nhét 1a & 90 phut véi gia tri
twong (rng la 0,827 (mg Catechin/g chiét xu4t) + 0,006 va thap nhét 1a & 150 phut twong (ng 0,703 (mg
Catechin/g chiét xu4t) + 0,115, sai s6 c6 y nghia vé& mét thdng ké & murc xac suét 95%. Ham lwong flavonoid toan
phan c6 sw bién ddng nhe tlr 30 phut dén 90 phut va lai gidm di cho dén 150 phut. Do trong giai doan dau, thoi
gian ngan, nén kha nang tiép xuc gitra nguyén liéu va dung méi ngan, chi ¢4 nhirtng hop chat hiru co ¢ kich
thwéc nhd hoa tan vao dung méi. Khi ting thdi gian chiét thi thdi gian tiép xuc gitka nguyén liéu va dung méi ciing
tang 1&n, IGc ndy cac hop chét co khdi lwgng phan t&r 16n dwéi anh hudng cla d6 phan cwc cla dung moi sé
dwoc trich ly ra khdi nguyén liéu, do d6 ham lwgng hop chét flavonoid toan phan thu dwoc ciing ting 1&n. Sau do,
ham lwong flavonoid toan phan hau nhw khéng téng 1én ma cé xu hwdng gidm xudng. Nguyén nhan cé thé 1a do
ty & gitta dung mdi va nguyén liéu chwa da dé trich ly hoan toan flavonoid toan phan hodc dwdi tac dong cua
cwong do séng siéu am trong thdi gian dai d& lam cho mét s flavonoid toan phan nhay cdm véi séng siéu am bi
phan hay 1am mét tinh ch4t cdia nd. Mat khac, nguyén liéu dwoc ngam trong dung méi mét thei gian dai sé trvong
né lam bit 16 thong clia mang t& bao, can tré kha ndng thdm thau clia dung méi vao nguyén liéu nén hiéu suét
chiét flavonoid toan phan gidm. Nhw vay, thoi gian chiét 90 phat dwoc ching toi lwa chon st dung cho nhivng thi
nghiém khao sat tiép theo (bang 1).

Anh hwéng ctia ndng dé dung méi ethanol

Anh hwéng ctia néng dd dung méi Ién qua trinh trich ly flavonoid toan phan cé trong hat sen dwoc tién hanh trong
thoi gian 90 phat & 50°C véi cwong d6 séng siéu am 10 Hz, pH dung méi = 7, ti 1€ dung mbi/nguyén liéu (5:1). Tl
két qua bang 2 cho thy, trong cung mét didu kién, khi chiét & ndng dd khac nhau thi s& cho ham lwong flavonoid
toan phan khac nhau va ham lwong flavonoid toan phan bét dau tang Ién khi chiét & néng do tir 30% dén 70% va
ham lwong flavonoid toan phan dat cao nhét tai ndng dé ethanol 70% véi gia tri thu dwoc twong (rng 0,743 (mg
Catechin/g chiét xuat) + 0,007. Tiép tuc tdng ndng dd ethanol I&n 90% thi ham lwong flavonoid toan phan khéng
tdng ma cé xu hwéng gidm xudng. Didu nay la do mirc dd phan cwe ctia dung méi phu thudc vao hdng sb dién
moi, gia tri lién két hydro, trong d6 nwéc c6 hang sb dién moi, gia tri lién két hydro cao hon ethanol. Do d6, khi
tron 1an ethanol va nwéc sé cho cac hdn hop ethanol nwéc cé mirc dd phan cwc khac nhau, néng dd dung moi
c6 do phan cuc twong dwong véi hop chat duwoc trich ly sé hoa tan chat d6 tbt hon. Do vay, ndng d6 ethanol
70% la thich hop nhét dé thwc hién qua trinh tach chiét flavonoid toan phan tr hat sen (bang 2).
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Bang 2. Anh hwéng cia ndng do dung méi dén ham lwong flavonoid toan phan trong hat sen

Nang 40 () | "0 echin chiétxudt)
30 0,197°+ 0,015
50 0,343" + 0,062
70 0,743* + 0,007
90 0,671* + 0,008
LSDo,05 0,006

Anh hwéng ctia pH dung moi dén qua trinh chiét

Anh hwédng cla pH dung mc“)i‘dén ham lwong flavonoid toan phan thu dwoc & cac mirc pH 1a 3; 4; 5; 6; 7. CAc
théng so ky thuat khac bao gom dung méi ethanol 70%, trong thoi gian siéu @m (90 phut) & 50°C véi cwong dod
song siéu am 10 Hz, i 1&é dung mbi/nguyén liéu (5:1). Ket qua anh hudng caa pH dén ham Iweng flavonoid toan
phan hat sen dwoc trinh bay & bang 3.

Bang 3. Anh hwéng cia pH dung méi dén ham lwong flavonoid toan phan trong hat sen

Ham lwong flavonotid toan phan
PH (mg Catechin/g chiét xuat)
3 0,661 + 0,062
4 0,7322 + 0,004
5 0,717% + 0,013
6 0,687° + 0,053
7 0,620¢ + 0,049
LSDg 05 0,175

Két qua thé hién & bang 3 cho ta thay, ham lwong flavonoid toan phan trong hat sen ting khi ting pH dung moi
tlr 3 1én 4 va dat cao nhat tai d6 v&i gia tri twong (rng 0,732 (mg Catechin/g chiét xuat) + 0,004. Tuy nhién, néu
tiép tuc tang pH I&n dé&n murc trung tinh thi ham lwgng flavonoid toan phan cé xu huéng gidm va dat thap nhat &
diéu kién pH 7 v&i gia tri twong (rng la 0,620 (mg Catechin/g chiét xuat) + 0,049. Nguyén nhan do flavonoid la
hop chét cé tinh chéng oxy héa manh nén dé bi oxy héa khi diéu chinh mirc pH clia dung méi chiét 1én cao. Nhw
vay, gia tri pH 4 dwoc dwoc st dung cho thi nghiém khao sat tiép theo (bang 3).

Anh hwéng cha nhiét do siéu am dén qua trinh chiét

V6i thoi gian chiét 90 phat, ndng do dung méi ethanol 70%, va pH 4, cuwdong do song siéu &m 10 Hz, ti 1& dung
mobi/nguyén liéu 5:1, chung t6i tien hanh khéo sat anh hudng nhiét dé siéu am bé dén quéa trinh tach chiét
flavonoid toan phan c6 trong hat sen, két qua ctia qua trinh khao sat dwoec trinh bay & bang 4.

Bang 4. Anh hwéng cta nhiét do siéu am bé dén ham lwong flavonoid toan phan trong hat sen

Nhiét d6 Ham lwong fla\.lonotic! Atoa‘mﬂph::?m
T (mg Catechin/g chiét xuat)
10 0,678° £ 0,007
30 0,767+ 0,012
50 0,7922 + 0,006
70 0,790% + 0,002
90 0,783 + 0,006
LSDo.0s 0,001

Két qua thé hién & bang 4 cho thy, khi tang nhiét do tr 10 1&én 50°C, ham lwgng flavonoid ting 1&n dang ké, tir
0,678 (mg Catechin/g chiét xut) + 0,007 Ién 0,792 (mg Catechin/g chiét xu4t) + 0,006, tuy nhién khi nhiét d6 tang
l&n dén 70 va 90°C thi ham lwong flavonoid thu dwoc lai ¢é xu hwéng gidm di, didu nay c6 thé I giai 1a khi tang
nhiét d6, kha nang khuéch tan clia cac chét trong té bao ra méi trwéng chiét tét hon nhwng néu nhiét d6 tang qua
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cao, khong chi do tan clia chét tang ma do tan cla tap chét cling tang theo, khi d6 dich chiét s& 1an nhiéu tap
hodc mét phan do tinh bot c6 trong hat sen bi ho héa gy can tré qua trinh tach chiét, chinh vi vay ham Iwong
flavonoid toan phan thu dwoc gidm xudng (bang 4).

Anh hwéng cia ti 1é dung méi/nguyén liéu dén qua trinh chiét

Tiv cac diéu kién cho lvgng flavonoid tach chiét toi wu thu duoc & cac thi nghiém trwdc, anh hwdng cla ti 1é dung
mbi/nguyén liéu dén ham lwong flavonoid toan phan thu duoc tv hat sen dwoc khao sat la 5:1, 10:1, 15:1, 20:1,
25:1 va 30:1 (v/w). Két qua dwoc trinh bay & bang 5.

Bang 5. Anh hwéng cua ti 18 dung méi/nguyén ligu dén ham lweng flavonoid toan phan trong hat sen

Ti 1é dung méi/nguyén liéu Ham lweng flavonotid toan phan
(v/w) (mg Catechin/g chiet xuat)
5 0,629¢ + 0,007
10 1,021° + 0,026
15 1,526 + 0,058
20 1,670 + 0,155
25 2,1332+ 0,015
30 1,591+ 0,034
LSDo 05 0,010

Két qua thé hién & bang 5 cho thay ti 1& dung méi/nguyén liéu thich hop nhét cho qua trinh trich ly flavonoid toan
phan trong hat sen la 25:1 (v/iw), twong &¥ng v&i ham Iwgng flavonoid thu dwoc la 2,133 (mg Catechln/g chiét
xuét) + 0,015. Khi ching ta tang ti 1& 1&n 30:1 (v/w) thi ham lwong flavonoid toan phan thu dwoc gidm xudng con
1,591 (mg Catechin/g chiét xuat) + 0,034, sai s6 c6 y nghia vé mét théng ké & mirc xac suat 95% (béang 5).

KET LUAN

Tir nhirng két qua nghién ctu trén, ham Iwgng flavonoid toan phan cao nhét theo tinh toan ly thuyét trong dich
chiét tir hat sen béng phwong phap siéu am bé & thoi gian 90 phut; ndng dd dung méi 70%; pH 4; nhiét d6 50°C
va ti 1é dung méi/nguyén liéu 25:1.

L&i cam on: Két qud nghién ctru duoc hé tro béi chuirong trinh hoc béng dao tao tién si trong nuéc cla Quy Béi
mdi sang tao Vingroup (VINIF).
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EFFECTS OF A NUMBER OF FACTORS ON THE PROCEDURE
EXTRACTION TOTAL FLAVONOID FROM LOTUS SEEDS BY BATH
ULTRASOUND-ASSISTED METHOD
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Nguyen Phan Thuy Tien?
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SUMMARY

Lotus seeds have been proved that have many different pharmacological properties such as antioxidants, anti-
inflammatory, anti-memory loss and anti-tumor activity. Some scientists suggest that the bioactive or medicinal
compounds in lotus seeds play an important role and are naturally alkaloid and flavonoid. The purpose of this
study is to survey some single-factors, cover: ethanol solvent concentration, pH solvent, bath ultrasound time,
solvent/material ratio and bath ultrasound temperature which influence the procedure of total flavonoid
extraction from lotus seed. According to the theoretical calculations, we obtained the highest total flavonoid
content in lotus seed, extracted by bath ultrasound method at 90 minutes; solvent concentration was 70%;
pH solvent was 4; temperature was at 50°C and solvent/material ratio was 25:1.

Key words: Bath ultrasound, Extract, flavonoids, Lotus seeds, optimal.
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