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ABSTRACT

Purple shallot (Allium cepa) contains abundant bioactive compounds that are good
for human health. This work investigated the feasibility of pretreatments including
steaming (60+120 seconds) and drying at 50-90°C for 2+6 hours to assist the
extraction of bioactive compounds from red onion. Response surface methodology
was used to optimize the extraction variables: ethanol concentration (40+60%),
extraction temperature (40~60°C) and time (5070 min). Total quercetin content of
onion extract was analyzed. The results showed that both steaming and drying could
improve the extraction efficiency of bioactive compounds from the onion. The highest
quercetin content that was 0,7 mg/g, were obtained in those extracts when onions
were dried at 90°C for 4 hours prior to extraction. The statistical results illustrated
that quadratic equations for four responses were significant and presented the
coefficients of determination above 95%, indicating their suitability for prediction
responses. Based on desirability function, the optimum operating conditions were
found to be ethanol concentration of 50,81% v/v, extraction temperature of 50,27°C
for 62,86 min. With these optimal conditions, the quercetin content in the extract was
1,255 mg/g.

TOM TAT

Hanh tim (Alllum ascalonicum) chira cdc hop chdt ¢é hoat tinh sinh hoc rit
phong phi va tét cho sirc khoe con nguoi. Nghién ciru danh gia kha nang Lfng
dung bién phap tién xir Iy, bao gom bién phap hdp (60 120 gidy) va say ¢
50+90°C trong thoi gian tir 2 dén 6 gio dé hé tro qua trinh trich ly hop chat
quercetin fir cu hanh tim. Phu’ong phadp be mat dap iing dwoc sir dung dé toi
wu héa cdc théng sé cua qua trich ly: nong dg ethanol (40+60%), nhiét do
(40+60°C) va thoi gian trich ly (50+70 phut). Ham luong quercetin trong dich
trich ly hanh tim dwoc phdn tich. Két qua cho thdy, ca hai bién phdp hdp va
sdy déu c6 thé nang cao hiéu qua trich ly cdc hop chdt cé hoat tinh sinh hoc tir
cii hanh tim. Khi thiee hién qud trinh sdy ¢ 90°C trong 4 gio triede khi trich Iy,
ham lweong quercetin trong dich trich hanh tim thu dwoc la cao nhdt (0,7
mg/g). Két qua phan tich siv dung mé hinh bé mat ddp ing dd chitng minh
phwong trinh bdc hai cho cdc bién phu thudc déu cé y nghia (p<0,001) véi cdc
hé s6 xdc dinh twong quan trén 95%, sw phit hop cia mé hinh dy dodn cho
bién phu thugc (quercetin) dwgc ghi nhdn. Dua trén ham mong muon, cdc diéu
kién t6i wu dwoc tim thay ¢ nong dé ethanol 50, 81% w/v, nhi¢t do trich ly
50,27°C trong 62,86 phiit. Duéi nhitng diéu kién t6i wu, ham lwong quercetin
trong dich trich dat dwoc la 1,255 mg/g.

Trich dan: Nguyén Thi Nhu Lac, Nguyén Minh Thuy va Nguyén Vian Thanh, 2016. Bién phap tién xt Iy va
toi uu héa‘ dicu kién trich ly quercetin tir ci hanh tim (4//ium cepa). Tap chi Khoa hoc Truong
Pai hoc Can Tho. SO chuyén dé: Nong nghiép (Tap 1): 75-83.
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1 MO DPAU

Hanh tim da dugc su dung rong rai ¢ nhiéu noi
trén thé gi6i nhu mot loai rau gia vi, mot vi thube y
hoc ¢b truyén v6i céac loi ich vé stic khoe bao gém
chét chéng oxy hoa, khang tiéu cdu, chéng huyét
khéi, tri hen va cac hiéu ng khang sinh (Nile va
Park, 2013). Muoi sau hgp chét flavonol khac nhau
dd dugc xac dinh trong hanh tim bao gdm cac
aglycone va cac dan xudt glycosyl héa cua
quercetin, isorhamnetin va kaempferol (Hanninena
et al., 2000; Soobrattee et al., 2006). Pérez-
Gregorio ef al. (2010) da cong bb rang cac flavonol
la nhimg hop chat polyphenol chu yéu trong cu
hanh tim. Tong ham luong quercetin trong hanh
tim cao hon so véi nhiéu loai trai cdy va rau qua
khac (Hollman va Arts, 2000). Trong dé, hop chét
quercetin 13 chat chéng oxy hoa dic trung cua hanh
tim, quercetin dugc biét dén véi tac dung ro rét
trong diéu tri di ung, hen suyén, viém khdp, ung
thu, bién chung tiéu duong, roi loan thoai hoa than
kinh va bénh lodng xuong (Kempuraj et al., 2006).
Ham luong céc hop chét nay thudng ting tir trong
ra ngoai vo va chiém khoang 93% tong ham lugng
flavonol trong hanh tim (Lee et al., 2008).

Hiéu qua qua trinh trich ly cac hop chit co hoat
tinh sinh hoc phu thudc vao mirc do pha huy té bao
thuc vat voi sy hd tro ciia cac qua trinh tién xur ly
nhu chan, hip, sy (Aoyama va Yamamoto, 2007).
Trong do6, hip 1a bién phap xu ly thudng duoc ap
dung ddi v6i rau cu trude khi ché bién nham muc
dich dinh chi qua trinh sinh hoéa xay ra trong
nguyén liéu, vo hoat enzyme, pha v& cau tric tao
diéu kién cho dung méi va nguyén lidu tiép xuc tot
hon. Do d6, viéc Iwa chon ché do hép tuy vao muc
dich ché bién, loai va kich thudc nguyén liéu. Uu
diém cta bién phap hip la it ton that chat dinh
dudng, rat ngin thoi gian xir 1y.

Bén canh d6, quéa trinh sdy lam giam d6 4m
nguyén lidu, tir d6 lam ting dién tich tiép xuc cua
nguyén liéu cling nhu tang ty 1& dung mdi su dung
voi nguyén liéu. Qua trinh sdy gay ra sy pha v cau
tric té bao, tao diéu kién cho dung méi va nguyén
lidu tiép xtc t6t hon, lam tang kha nang trich ly.
Nhiéu nghién ciru trich ly cac hgp chit c6 hoat tinh
sinh hoc tir thuc vat da chon phuong phéap siy
nguyén lidu trude khi trich ly vi nhiéu ly do nhu
lam giam d6 am nguyén liéu (Miiller et al., 2006),
thudn 101 cho qué trinh trich ly (Marur va Sodek,
1995), twc ché dwoc hé enzyme oxy hoa
(polyphenoloxydase), tranh thit thoat ham lwong
cac hop chit c¢6 trong nguyén liéu (Gupta et al.,
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2011), ddng thoi cho hiéu sut trich cac chit co
hoat tinh sinh hoc cao nhit (Birdi et al., 2006).
Kich thuéc nguyén liéu va mic d6 pha v té bao la
mot trong nhimg yéu t& duoc danh gia 1a ¢6 anh
huéng 16n dén kha nang trich ly (Cacace va Mazza,
2003a).

Trich ly 12 qua trinh tach mot hodc nhidu chat
tan trong chét long hay trong chit rin bing mot
chat long khac goi 1a dung moi. Trong nghién ciru
nay, cac bién phap tién xir Iy nguyén liéu (hép, sdy)
duogc thuc hién voi muc dich cai thién va ting thém
hiéu qua cho tién trinh trich ly. Phuong phap bé
mit dap Gmg dugc ap dung dé xac dinh anh huong
ctia cac yéu tb (nhiét do, nbng d6 dung moi, thoi
gian trich ly) va sy tuong tac lan nhau gitra chiing
trong tién trinh v6i myc tiéu cudi cting 1a chon lya
cac thong sb tdi wru cho qua trinh trich ly hop chat
quercetin trong hanh tim véi ham lugng cao nhat.

2 PHUONG PHAP NGHIEN CUU
2.1

Hanh tim trong theo tiéu chudn VietGAP va thu
nhan & Hop tac xd hanh tim Vinh Chau, tinh Soc
Trang dugc phoi kho 14 va 16p vo bén ngoai, bao
g061 va bao quan noi thoang mat. Hanh tim duogc thu
mua va van chuyén vé phong thi nghiém B mén
Cong nghé Thyc pham, Trudng Pai hoc Can Tho.

2.2 Chuén bi miu

Nguyén liéu

Hanh tim loai b6 phan hu hong, tap chét sau d6
ngam nudc, béc vo va xir 1y ozone trude khi tién
hanh nghién ctru. Mau hanh tim sau khi 1am sach
dugc xur 1y voi 2 bién phap gdm: hip va sdy. Hanh
tim sau khi héap, say, thuc hién trich ly va phan tich
ham luong quercetin theo phuong phap hip thu
quang phd vdi bude song 374 nm. Khi chon duoc
bién phap xir 1y hd tro hiu qua cho qua trinh trich
ly, tién hanh khao sat diéu kién t6i wu hoa qua trinh
trich ly voi cac nhan ti nhiét o, ndng do ethanol
va thoi gian trich ly dé thu dwoc ham lwong
quercetin cao nhét.

2.3 Bb tri thi nghi¢m

Thi nghiém hip dugc bd tri voi mot nhan td
thoi gian (60+120 gidy, cach nhau 30 gidy). Bién
phap sdy dwoc bd tri véi 2 nhén t6 nhiét do
(50+90°C, cach nhau 10°C) va thoi gian (2+6 gio,
cach nhau 2 gid). Qua trinh trich ly dugce bé tri
theo mo hinh Box-Behnken véi 3 nhan t§ gém
nhiét d6 (Xi), nong do ethanol (X2) va thoi gian
trich ly (X3). Mdi nhan td duoc thuc hién véi 3
muc d6 (Bang 1).
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Bang 1: Céac nhén t6 va mirc d§ khao sat trong thi nghiém theo mo hinh Box-Behnken

Ky hiéu Nhén tb Pon vi . Mure d9 0 -
X1 Nhiét do °C 40 50 60
X2 Nong d6 ethanol % viv 40 50 60
X3 Thoi gian Phut 50 60 70

M6 hinh Box-Behnken dugc bd tri dé tim ra
diém t6i wu v6i 6 diém trung tim. Tng s nghiém
thirc 1a 18 trong d6 c6 6 diém trung tim (Bang 2).
Theo ddi ham lwong quercetin dugc trich ly dén
khi hiéu qua trich ly dat cao nhét.

Bang 2: B tri thi nghiém theo mé hinh Box-

Behnken
STT X1 X2 X3
1 0 0
2 -1 -1 0
3 0 1 1
4 -1 1 0
5 1 0 1
6 1 -1 0
7 -1 0 1
8 0 0 0
9 0 0 0
10 0 0 0
11 -1 0 -1
12 0 -1 1
13 0 -1 -1
14 0 0 0
15 0 0 0
16 0 1 -1
17 1 0 -1
18 1 1 0

2.4 Phuwong phip phin tich va théng ké s6 li¢u
2.4.1 Phan tich ham heong quercetin tong sé
(Yoo et al., 2010)

Hanh tim d3 boc vo dwgc xay nhuyén véi
ethanol 80% trong 5 phut, sau d6 loc qua gidy loc.
Do d6 hip phu cia miu & budc séng 374 nm bing
may do quang phd UV. Cin c&r vao cuong d6 mau
do duoc trén may quang phd va dua vao dudng
chuin dé xac dinh ham lugng polyphenol tong sd

Ham luong quercetin

¢6 trong mau. Néu do hap thu 1on hon 1,5 thi can
phai pha lodng mau véi ethanol 80%. Puong chuan
V61 quercetin trong methanol 80% dugc xay dung
v6inong do tir 7-17 pg/mL.

2.4.2 Théng ké s6 liéu

Céc két qua cua thi nghiém truée duoc cd dinh
st dung cho thi nghiém tiép theo. Cac sb liéu thu
thap dugc tinh toan, phan tich bing phan mém
Stagraphics 15.1 dé phan tich phuong sai ANOVA
va kiém dinh mtrc d6 sai khac trung binh giita cac
nghiém thtc LSD. Sir dung phan mém Microsoft
Excel 2010 tinh toan va vé& d6 thi.

Phén tich thong ké (STATGRAPHIC) dugc sir
dung d& chon mé hinh phu hop cho cac dit lidu thu
thap. Phuong trinh dugc dé& xuét (gid tri Y) trong
treong hop nay:

Y = bo + ann + bnn)(n2 + bnanXm +

Trong d6: bo 1a hé s6; by, b va bum 12 céc hé s
bac 1, bac 2 cua ’phuorng trinh hoi quy; Xn, Xm... 1a
cac gia tri cia bién doc lap.

Kiém dinh su tuong thich dit liéu theo mé hinh
va dit li¢u thyc nghiém dugc thuc hién.

3 KET QUA VA THAO LUAN

3.1 Anh huong thoi gian hip dén hi¢u qua
trich ly hop chat quercetin trong hanh tim

Theo Brennan (2006) thi thoi gian hdp anh
huong dén hiéu sudt thu hoi dich qua. Cacace va
Mazza (2003a) xac dinh rang, kich thuéc nguyén
liéu va mirc d6 pha v& té bao 1a mot trong nhiing
yéu té dé danh gia c6 anh huong dén kha ning
trich ly. Hanh tim sau khi hip véi cac khoang thoi
gian khac nhau thi tién hanh phan tich ham lugng
hop chit quercetin (thé hién & Hinh 1).

> 20

90
Thoi gian (gidy)

—
)
(=]

Hinh 1: Anh huéng qua trinh hip dén hiéu qua trich ly quercetin trong hanh tim
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Két qua phan tich cho thiy, hop chat quercetin
trong cac mau hanh tim hap ting so véi mau khong
xir Iy (p<0,05). Ham lugng quercetin ting cao nhat
khi hdp voi thoi gian 60 gidy (0,410 mg/g). Khi
tang thoi gian hap 90 gidy thi ham luong quercetin
trich ly co giam (0,375 mg/g) nhung khong thé
hién su khac biét c6 y nghia v6i mau hap 60 gidy.
Trong khi d6, mau hip véi thoi gian 120 gidy, ham
lugng quercetin giam (0,364 mg/g) va thé hién su
khac biét (p<0,05) so v6i mau hap 60 gidy. Qua
trinh hap lam phé v& chu trac té bao, cit dut lién
Kkét yeu cua cac hop chét, tao thuan loi cho qua
trinh trich ly, nhung khi thoi gian hip kéo dai ciing
da 1am hoa tan cac hop chit vao moi truong nudc,
din dén ton thit cac hop chit trong d6 co ca
quercetin. Do trong hanh tim, hop chét quercetin
ton tai o dang lién két quercetin 3,4'-diglucoside
(QDG) va quercetin 4'-glucoside (QMG) nén cé
thé hoa tan trong moi truong nude. Nghién ctru cua
Vallejo et al. (2003) cho rang, khi hap thoi gian
ngin s& lam tang ham lugng cac hop chit phenolic
cua bong cai xanh. Theo nghién ctru cua Lombard
et al. (2005), khi hanh duoc xir Iy bang phuong
phép dun soéi thi ham lugng quercetin giam 18%.
Ciing theo bao cao cua Lombard et al. (2005), cac
bién phap xir ly nhiét udt (chan, hép) s& lam giam
nong d6 flavonol tong. Makris va Rossiter (2001b)
thi két ludn, phuong phap dun soi s€ pha v& m6 té
bao lam ton that ham lugng flavonol vi cac hop
chat flavonol bi hoa tan vao trong nuéc. Ham

Ham luwong quercetin (mg/g)

Nhlét d‘(") (oc)
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luong quercetin trong hanh giam khoang 75% khi
nau soi trong 15 phtut (Ewald et al., 1999). Qua
trinh ndu lam mat khoiang 5,4% chit kho trong
hanh tim va 1,6% trong hanh nau. Trong d6, ham
luong quercetin bi hoa tan vao nudc 1a 14,3% ddi
v6i hanh d6 va hanh nau khoang 21,9%. Khi niu
hanh thi nong d6 cac hop chat flavonol giam,
nguyén nhén do nguyén liéu hit nude lam tang do
am va cac hop chat bj hoa tan vao nudc (Price et
al., 1997). Nhu vay khi ting thoi gian hap s& gy
tén that ham luong quercetin trong hanh tim. Ham
luong quercetin thu dugc cao nhat 1a 0,410 mg/g
khi hanh tim héap véi thoi gian 60 gidy.

3.2 Anh huwéng ciia nhi¢t d va thoi gian
sdy dén hiéu qua trich ly hop chit quercetin
trong hanh tim

Miiller et al. (2006) nghién ciru vé qua trinh
trich ly chit c6 hoat tinh sinh hoc tr thuc vat da
chon phuong 4n siy nguyén liéu trude khi trich ly
vi nhiéu Iy do nhu lam giam d6 4m nguyén liéu,
thudn logi cho qua trinh trich ly, déng thoi cho hiéu
suét trich cac chit co hoat tinh sinh hoc cao nhét
(Birdi et al., 2006). Do do, nghién ctru vé nhiét do
va thoi gian sdy 1a yéu tb quan trong khi xu Iy
nguyén liéu bang phuong phap séy.

Hanh tim khi sﬁy vl cac muac nhiét do
(50+90°C) va thoi gian khac nhau (2+6 gi0) thi
ham lugng quercetin thu dugc ting dan (Hinh 2).

Quercetin (mg/g)
0,50
0.516
0,532
0,548
0.564
0,580
0.596
0,612
0,628
0,644
0,660
0,676

Hinh 2: Anh hwéng qua trinh sz“'ly dén hiéu qua trich ly hop chit quercetin trong hanh tim

Két qua phan tich thong ké cho thdy, ham
lugng quercetin trong dich trich tir hanh tim sau
sdy tang & muc khac biét c6 ¥ nghia (p<0,05). Khi
nhiét do sdy ting tang tir 50-90°C thi ham lwong
cac hop chat tang dan (0,522+0,679 mg/g). Tuong
tu, khi thoi gian sy tang tir 2 dén 4 gio thi ham
luong quercetin trich tir hanh tim sdy ting (tir
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0,531 dén 0,647 mg/g), nhung khi sdy dén 6 gid thi
ham lugng quercetin bit dau giam (p<0,05). Piéu
nay co thé do thoi gian sdy kéo dai nén cac hop
chat bi oxy hoa dudi sy co mit ciia oxy trong tic
nhan sdy. Theo Vega-Galvez et al. (2009), thoi
gian sdy cang dai thi ham lugng cac hop chit sinh
hoc cang giam. Pérez-Gregorio et al. (2010) cong bd
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rang, cac hop chét quercetin 1a nhing hop chét
polyphenol chi yéu trong ct hanh tim nén chiu cac
tac dong gidng nhu hop chét phenol trong nhiing
diéu kién xtr ly khac nhau. Sy hinh thanh cac hop
chat ¢ nhiét do cao (khoang 90°C) c6 thé do cac
phan tir phenol chira sin cac tién chit va dugc phan
mg khong enzyme chuyén ddi gitra phan tr (Que
et al., 2008). Haard (1976) da cong bd rang, khi
sdy ca chua v6i nhiét do 88°C s& khong lam thay
d6i ham Iugng phenol tong sb. Acid phenolic trong
té bao xay ra qua trinh trao d6i chat va tich liy
trong cac khong bao. Xtr 1y nhiét c6 thé phan hiy
cac té bao gitp giai phong acid phenolic. Két qua
trén cho thay, sy gia ting nhiét d6 va thoi gian sdy
¢6 anh huéng 16n dén hiéu qua trich ly hop chat
quercetin trong hanh tim. Ham luwgng quercetin dat
cao nhit (0,7 mg/g) khi sy & nhiét d6 90°C trong
thoi gian 4 gio.

Tir két qua phan tich ham lugng quercetin khi
xir 1y hap (60 gidy) va sdy (90°C, 4 gio) thi mau
sdy ¢ nhiét d6 90°C, thoi gian 4 gio cho hiéu qua

S6 chuyén dé: Nong nghiép (2016)(1): 75-83

trich ly cao hon nén dugc chon dé thuc hién thi
nghiém tiep theo.

3.3 Téiwu héa qua trinh trich ly hop chit
quercetin tir hanh tim

Két qua phan tich thong ké ANOVA duoc chap
nhén véi mic d0 y nghia (p<0,05) va md hinh
trong quan t6t khi hé sb x4c dinh tuong quan R?
16n hon 0,8 (Guan va Yao, 2008). Gia tri cua céc
bién s6 tham gia vio mé hinh Box-Behnken duwoc
trinh bay trong Bang 3. Trén co sé mirc d§ y nghia
clia cac bién, phuwong trinh hdi quy da chiéu duoc
xdy dung dé dy doan mdi quan hé giira cac bién
doc lap va bién phu thudc dén ham lugong quercetin
thu dugc trong qua trinh trich ly. Két qua phan tich
thong ké ANOVA dbi v6i ham lugng quercetin cho
thdy, mirc o anh hudng cia timg bién tuyén tinh
(X1, X2, X3), gié tri bac hai (Xi%, X2?%, X3?) va twong
tac (X1Xs, X2X3) diéu thé hién mic do ¥ nghia
(»<0,05) va dd tin cay cao khi tham gia vao md
hinh. Chi riéng gia tri p cla tuong tac nhiét d6 va
nong d6 (XiX2) 16n hon 0,05 (p=0,345), do do6
nhan t6 nay dugc rat ra khoi phuwong trinh.

Bang 3: Két qua phan tich thong ké ANOVA mirc d9 y nghia ciia cac hé s6 hdi quy ciia ham lwong

quercetin
&uﬁn Téng binh phuong Bic tw do  Binh phwong trung binh Ty s6 F Gia tri P
X1 0,00324012 1 0,00324012 24,35 0,0043
X2 0,000968 1 0,000968 7,27 0,0429
X3 0,00143113 1 0,00143113 10,75 0,0220
Xi? 0,021714 1 0,021714 163,18 0,0001
Xi1Xa2 0,000144 1 0,000144 1,08 0,3459
X1X3 0,0122103 1 0,0122103 91,76 0,0002
X2? 0,00469219 1 0,00469219 35,26 0,0019
X2X3 0,001444 1 0,001444 10,85 0,0216
Xs? 0,00142037 1 0,00142037 10,67 0,0223

Twong quan cia cac bién doc lap dén ham
luong quercetin duoc xay dung theo phuong trinh
v6i hé s0 xac dinh twong quan cao (R% = 0,96)

Y = -4,442 + 0,105X; + 0,045X>2 + 0,060X5 -
0,0007X:? - 0,0005X:1X3 - 0,0003X2? - 0,0002X2X3
- 0,0002X5?

Trong d6: Y 1a ham luong quercetin (mg/g), Xi
1a nhiét d9 (°C), X2 1a ndng do ethanol (%) va Xsla
thoi gian (phut).

Phuong trinh thé hién duoc sy tuong thich cia
cac gia tri thyc nghiém va tinh doan, ham lugng
quercetin thu dugc tu thyc nghiém va tinh toan
theo phuong trinh c6 d9 twong thich cao (R* =
0,955) va md hinh du doan duoc thé hién & Hinh 3.

Db thi bé mit dap ung thé hién mdi twong tic
gitta cac yéu to nhiét do, nong do ethanol va thoi

gian dén ham lugng quercetin thu dwgc trong dich
trich ly thé hién & cac Hinh 4, 5 va 6.

1.3
y =0,9999x
125 | R2=0,9557

[Ham lugng quercetin
thue nghiém (mg/g)

1,05 11 1,15 12 125 13
Ham legng quercetin tinh todn (mg/g)

Hinh 3: Twong quan giira ham lwgng quercetin
thwe nghiém va tinh toan
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Hinh 4: Twong quan giira ndng dj ethanol va thoi gian trich ly dén ham lwgng quercetin (nhiét d§
50,27°C)
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Hinh 5: Twong quan giira nhi¢t d9 va thoi gian trich ly dén ham lwong quercetin (ndng d9 ethanol
50,81%)

Quercetin (mg/g)
111,118
I 1,116-1132
113241148
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e I 12121228
68 128104
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Ham luong quercetin (mg/g)
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Hinh 6: Twong quan giira nhi¢t d va ndng d ethanol trich ly dén ham lrgng quercetin (thoi gian
62,86 phiit)
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V6i nguyén liu 1a thyce vat siy kho, dung moi
ethanol c6 thé pha v& mang té bao va ting cuong
kha ning trich ly (Robards et al., 1999). Két qua
nghién ctru cho thiy, khi diéu chinh nong d6 dung
moi trong qua trinh trich ly tir 40 - 50% (v/v) thi
ham lugng hop chét quercetin ting 1én (p<0,05).
Tuy nhién, khi tiép tuc ting ndng do ethanol dén
60% thi ham luong quercetin c6 xu hudng giam
(Hinh 4 va 6). Nghién ctru cta Frank et al. (1999)
két luan, hiéu qua trich ly hop chét sinh hoc phrfm
16n phy thudc vao sy phan cyc ciia dung moi va
hop chat can trich ly. Sy thay d6i ndng d9 ethanol
s& lam thay ddi cac tinh chit ciia dung méi nhu do
phan cyc va hang s dién moi, din dén thay ddi
kha nang hoa tan. Khi ndng do ethanol ting s& lam
thay doi do phan cuc cua dung médi phu hop véi
chat tan nén hiéu qua trich ly tang 1én. Bén canh
do, ethanol con giup pha v& vach té bao lam ting
bé mat dién tich tiép xtic gitra nguyén liéu va dung
modi tao thuan loi cho qua trinh trich ly. Tuy nhién,
khi tiép tuc ting ndng do ethanol thi d6 phan cuc
ctia dung moi thay d6i c6 thé khong phu hop véi
dd phan cyc cua quercetin nén lam giam hiéu qua
trich ly quercetin. Nghién ctru cua Bai ef al. (2010)
da bao cdo rang, ham lugng polyphenol tang khi
nong do ethanol ting lén dén mot mirc ngudng
nhit dinh. Ngoai muc ngudng niay, ham lugng
polyphenol giam vi hiéu qua trich ly chi c¢6 thé dat
dugc khi ndng do ethanol & muc phu hop.
Akowuah et al. (2005) cling bao céo, khi st dung
methanol 50% dé trich ly polyphenol ctia cdy rau
meéo cho hiéu qua cao hon cic ndng d6 khac (0 va
100%). Trong nghién ctru chiét xuat quercetin tir
vo cu hanh, Dmitrienko ez al. (2011) da su dung
dung moéi methanol 50%. Nhu vay, néng do
ethanol khoang 50% la t6i wu dé trich ly cac hop
chat sinh hoc trong hanh tim.

Twong tu, thoi gian trich ly ciing 1a yéu t6 quan
trong anh huong dén ham luong quercetin. Khi
thoi gian trich ly todr 50 - 60 phut ham luogng
quercetin ting, thoi gian ting dén 70 phat ham
luong quercetin gidm (Hinh 4 va 5). Thoi gian kéo
dai lam tang kha ning tiép xuc gitra nguyén liéu va
dung méi, cac hoat chit d& dang di chuyén ra moéi
truong. Tuy nhién néu thoi gian trich ly dai hon,
c4c hoat chat s& khong di chuyén ra ngoai néu da
dat trang thai can bang va dé& bi oxy hoa, thuy
phan,... thanh cac hop chit khac khi kéo dai thoi
gian trich ly. Do hau hét cic hop chat ¢ hoat tinh
sinh hoc rat nhay cam vdi nhiét d cao va thoi gian
trich ly dai nén s& dan dén su phan huy cac hop
chat co hoat tinh sinh hoc (Vii Hong Son va Ha
Duyén Tu, 2009). Khi trich ly quercetin véi dung
mdi nudc téi han tr vo hanh thi téng luwong
quercetin chiét giam khi ting thoi gian trich ly (Ko
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et al., 2011). Thoi gian trich ly quercetin tir vd cu
hanh tim 1a 60 phut dugc thuc hién bdi Dmitrienko
et al. (2011). Theo két qua nghién ciu cua
Dimitrieska-Stojkovi¢ va Zdravkovski (2003) thi
thoi gian trich ly hop chét quercetin dat hiéu qua
cao nhét 1a khoang 50 - 60 phat khi trich ly
quercetin bang chat 10ng siéu toi han.

Ngoai tac dong cua ndng do ethanol va thoi
gian trich ly, khi xem xét mo hinh bé mit dap tng
(Hinh 5 va 6) c¢6 thé thay dugc anh hudng ctia nhiét
d6 dén qua trinh trich ly quercetin. Khi nhiét d¢
tang tor 40 - 50°C, ham luwong quercetin trich ly
tang va tiép tuc ning nhiét do 1én 60°C kha ning
thu hoi hop chit quercetin ¢6 khuynh huéng giam.
Theo Cacace va Mazza (2003b), nhiét 46 tang lam
giam d6 nhét va tang van tdc khuéch tan, tao diéu
kién thuan loi cho cac hop chat tir nguyén liéu di
chuyén vao trong dung moi. Mot s6 nghién ctru da
khing dinh anh huong nhiét d6 dén kha nang trich
ly hop chit sinh hoc tir nguyén liéu thuc vat
(Santoyo et al., 2009; Zaibunnisa et al., 2009). Tuy
nhién, cac hop chét sinh hoc trong dé6 c6 quercetin
nhay cam voéi nhi¢t do, khi nhiét do ting cao s€
thiic ddy cac cac phan Gmg oxy hoa, thuy phan...
lam giam ham lugng cic hop chat sinh hoc trong
dich trich ly (Escribano-Bailon et al., 2003). Theo
Makris va Rossiter (2001b), khi gia nhiét hop chét
quercetin s& xay ra su phan chia din dén hinh
thanh cac acid protocatechuic va acid carboxylic
phloroglucinol nén lam giam ham lugng quercetin
trong dich trich ly. Tuong tu, khi chiét xuét hop
chat quercetin bing dung moéi siéu téi han cia
Dimitrieska-Stojkovi¢ va Zdravkovski (2003) thi
hiéu qua thu hdi t6t nhat 1a ¢ 50°C. Nhiét do 1a yéu
t6 chinh trong viéc tdi wu hoa quéa trinh trich ly
phenolic va kha ning chéng oxy hoéa (Hossain et
al., 2011).

T mo hinh thi nghiém dugc xay dyng, ham
luong quercetin thu dugc cao nhit trong khoang
nhiét d6 tor 48+52°C, néng do ethanol khoang
48+52% va thoi gian trich ly tt nhat trong khoang
tir 58+64 phut. Két qua phan tich t6i wu hoa theo
md hinh Box-Behnken da xac dinh dugc cac thong
s6 tdi wu cho qua trinh trich ly hop chit quercetin
trong hanh tim gdém: nhiét d6 50,27°C, ndng do
ethanol 50,81% va thoi gian 62,86 phut. Khi do6,
ham luong quercetin dat t6i wu la 1,255 mg/g. Két
qua nay phu hgp véi nghién ctru ctua Jin et al.
(2011), ham lwong quercetin thu dugc thay ddi
trong khoang 0,48+3,61 mg/g.

4 KET LUAN

. Két qua nghién ctru da chi ra rang, bién phap
tién xu 1y da ho tro tich cuc cho qua trinh trich ly.
Céac yéu to tac dong nhu nhiét d9, nong do ethanol
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va thoi gian déu anh hudéng quan trong dén quéa
trinh trich ly hop chdt quercetin tir hanh tim.
Phuong phap bé mat dap ung va mod hinh Box-
Behnken dugc st dung hiéu qua dé xéac dinh cac
thong s6 t&i wu cua qué trinh trich ly hop chét
quercetin trong hanh tim. Tir két qua thu nhan, c6
kha ning ap dung hiéu qué cho tién trinh ché bién
céc san pham dinh dudng tir dich trich nay.
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