KHOA HOC CONG NGHE

ANH HUONG CAC YEU TO CONG NGHE BEN
HIEU SUAT TRICH LY POLYPHENOL, FLAVONOID
VA HOAT TiNH BAT GOC TU DO DPPH
CUA DICH TRICH TRAI VA (Ficus auriculata)
sSU DUNG THIET KE NHAN TO HAI MUC
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TOM TAT

Polyphenol 1a cac hop chat phenol tir nhién, hién nay nhan duoc nhiéu si quan tdm ctia cac nha
nghién ctru va nguoi tiéu ding do vai tré phong chong cac bénh thoai héa. Cay va (Ficus
auriculata Lour.) 1a loai cay dac hitu & Viet Nam voi diém dic trung c6 14 va qua to hon sung ciing
nhu trai rat it khi chin. Sit dung thiét ké nhan t0 2 mutrc dé nghién cttu anh huéng ctia cac yéu to
doc lap gdm: Nong do ethanol (20 - 90%), ty 1é 16ng - ran (10 - 20 ml/g), pH dung méi trich 3-7),
nhiét do (30 - 700 °C) va thaoi gian trich ly (60 - 240 phut) dén cac yéu cau: Hiéu sudt trich ly, hiéu
suat thu héi polyphenol va flavonoid ciing nhu kha nang bit goc tir do DPPH ctia dich trich ly
duoc. Trong cac yéu té nghién ctru, néng do ethanol 1a yéu t6 tac dong chinh (p = 0,0002) trong
qua trinh trich ly polyphenol tir trai va dé dat hiéu suit thu héi polyphenol va flavonoid ciing nhu
kha nang bit goc tu do DPPH cao. Yéu t6 nhiét do va thoi gian gan nhu khéng co tac dong. Tur
cac két qua nay, cac nhan té va viing thuc nghiém ciing ¢ thé duoc hra chon gém: Nong do
ethanol (55 - 90%), ty 1& 16ng - ran (10 - 20 ml/g) va pH dung méi trich (4 - 6) dé thuc hién t6i uu

hoa qua trinh trich ly polyphenol va flavonoid tir trai va.
Tit khoa: DPPH, flavonoid, polyphenol, thiét k€ nhan o, trai va.

1. AT VAN BE

Polyphenol hay con goi la cac hop chat phenol
tir nhién 1a nhéom céac hop chat trao déi thir cap co
ciu tric kha da dang hién dién rat phé bién trong
cac loai thuc vat, dac biét 1a cac loai rau qua va la
thanh phan tich hop trong ché do an cta con
nguoi [1-3]. Ngay nay nhém hop chat nay da va
dang duoc xem la doi tuong quan tAm cta cac nha
nghién ctru va ngudi tiéu ding bdi mot so vai tro
ctia nhém hop chat nay véi sie khoe con nguoi [4-
6].

Hién nay, cac ché phadm polyphenol trich ly tir
ngudn nguyén lieéu thuc vat da tré nén phd bién
trong cong thitc phat trién cac san pham thuce
phim chitc nang, my phim ciing nhu st dung lam
phu gia ché bién cac san phdm thuc phim tur thit
va thay san [7-11] nh¢ hoat tinh khang oxy hoa,
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nang cao hé mién dich cung nh@mg chic ning
khac (phong ngtra bénh thoai héa than kinh, bénh
tim mach. Theo nghién ctru cua Adebooye va cs
(2018) [12], khoi lugng polyphenol chiét xuat cong
nghiép vao nam 2015 dat 16,380 tdn va udc tinh
tang dén 33,880 tin vao nam 2024 voi gia tri
khoang 1,33 ty USD.

Cay va (Ficus auriculata Lour) hay con goi la
sung tai voi hay sung 14 rong thuéc ho Dau tim
(Moraceae) 1a loai cay dac htu ¢ Viét Nam ciing
nhu viing Pong Nam A véi diém dic trung c6 14 va
qua to hon sung, phan b6 nhiéu & mot s6 nudc
nhur: Myanmmj, Pakistan, Bhutan, Nepal, Thai Lan,
Viét Nam va An Do [13]. O Viét Nam, cay va moc
tu nhién cing nhu dugc tréong nhiéu & tinh Thira
Thién Hué, dic biét 1a giong va do voi san luong
uoc tinh khodng 100 tin trai tuoi méi nam voi gia
ban kha ré. Theo Puangpradab va cs (2018) [14],
Shahinuzzaman va cs (2021) [15], trai va la ngudn
giau cac hop chat polyphenol; cac hop chat
polyphenol 1a co s& hoat tinh khang oxy hoa,
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khang khuin va hoat tinh bao vé gan [16 - 19] clia
dich trich trai va trong cac nghién ctru in vifro.

Qua trinh trich ly 1a su rut chat hoa tan cé
trong chat 1ong hodc chat ran bing mét chat hoa
tan khac (goi 12 dung méi) nho qua trinh khuéch
tan ctia cac chat c6 nong do khac nhau giita 2 pha.
Pay la cong doan quan trong nhat trong qua trinh
thu hdi va tinh ché cac hop chat cé hoat tinh sinh
hoc noéi chung va cac polyphenol noi riéng tir
ngudn nguyén liéu thuc vat va qua trinh nay chiu
st tac dong ctia nhiéu yéu to cong nghé (cac tham
s6 trich ly).

Do vay, nghién ciru tic déng clia cac yéu to
cong nghé gom nong do ethanol, ty 1é 16ng - ran,
pH dung méi trich, nhiét do va thoi gian trich dén
hiéu suat trich ly, hiéu sudt thu héi polyphenol
tong va flavonoid tong ciing nhu kha ning bat goc
ti do DPPH cta dich trich trai va st dung thiét ké
nhan t6 hai mtc ban phian nham sang loc cac yéu
to tac dong chinh ciing nhu Iya chon va xac dinh
ving thuc nghiém dé thuc hién t6i wu hda qua
trinh trich ly sau nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctru

Trai va tuoi (trai gia duoc thu hai theo kinh
nghiém ctia nguoi trong) c6 ngudn goc tir huyén
Phi Loc, tinh Thira Thién Hué dugc mua tir Cong
ty TNHH San xuit Thuong mai va Dich vu Lac
Mai. Mau sau nhéan vé phong thi nghiém dugc rita
sach, got b phan khong an duoc (cudéng va phan
hu hong do va dap vat 1y) roi dé rao nudc khoang 1
gio. Cét trai va thanh nhimg 1at mong c6 do day 2 -
2,5 mm réi ngam trong axit xitric 1,5% trong 20
phut, sau do chian & nhiét do 85 - 90°C trong 20
phtt roi sdy & nhiét do 75°C trong 5,5 gio. Nghién
nguyén liéu sau sdy thanh bot qua ray 1 - 2 mm,
leru trir mau trong lo thiy tinh t6i mau c6 nap. Bot
trai va thu dugc co do am 5,5%, ham luong
polyphenol téng dat 18,5 mg GAE/g nguyén liéu
kho va flavonoid téng dat 19,1 mg CE/g nguyén
liéu kho.

Cac hoa chiat st dung: Axit xitric, NaNO,,
AICl,, Na,CO;, thudc thir Folin Ciocalteu, axit
gallic, catechin, DPPH (1,1-diphenyl-2-
picrylhydrazy) mua tir Cong ty Sigma-Aldrich va

Sharlau. Dung moéi dung phéin tich: Ethanol,
methanol, aceton 1a dung méi dung cho sic ky
long hiéu niang cao (HPLC) mua tir Cong ty
Sharlau. Dung méi dung nghién ciou trich ly:
Ethanol thuc phdm 96 d¢ cén, Viét Nam.

2.2. Phirong phap nghién ctru

221 Trich ly

Tht tuc trich ly thuc hién dua trén co sé thiét
ké nhan t6 hai mirc voi 5 yéu to gom nong do
ethanol (X;; %), ty 1é 1ong - rin (X,; ml/g), pH dung
moi trich (X;), nhiét do (X,; °C) va thoi gian trich
(X;; phut) st dung 2 mire tai mdi yéu t6 (mtc cao
va muc thap) nhu trong bang 1.

Bang 1. Cac mte yéu td sit dung trong thiét ké
nhan t8 hai mic

Mtc yéu to
oy Ky
Lo hieéu | Thap | Cao
©) ()

Néng d¢ ethanol (%) X 20 90

Ty 1é long - ran X, 10 20

(ml/g)
pH X, 3 7
Nhiét do (°C) X, 30 70

Thai gian trich (gid) X5 60

Cho 10 g bét trai va kho vao binh ciu day tron
dung tich 500 ml. Tiép theo cho luong dung méi
trich ly da déu chinh pH vao réi tién hanh trich ly
theo phuong phap trich nong. Cac gia tri néng do
ethanol (%), ty 1é 1ong ran (ml/g), pH dung méi
trich, nhiét do (°C) va thoi gian trich ly (phat) tai
moi diém thi nghiém theo nhu bang 2. Sau khi méi
thi nghiém két thuc, hén hop trich ly sé duoc loc
dé tach ba ran va dich qua loc thu duogc sé tién
hanh phéan tich va tinh cac gia tri dap ung. Hiéu
suat trich ly (Y,), hiéu suat thu hdi polyphenol
tong (Y,) va hiéu suat thu héi flavonoid tong (Y,)
duoc tinh theo cac phuong trinh sau:

240

Y, = Gram chatkho sau trichly
1 Gram nguyen liéu ban dau

(V)
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ro_ Polyphenol tong sau trichly

2

2 Polyphenel téng trong nguyen lieu

Flavonoid tong sau frich Iy
Y, = = - 3)

Flavonoid tong trong nguyen liéu

Béng 2. Ma tran thuc nghiém va dap tng theo thiét ké nhan t6 ban phan hai mirc

Thi Yéu to Pap tng
nghiem |y X, X X, X, Y, Y, Y, Y,
1 20 10 7 70 240 | 405 | 3841 | 3857 | 64,83
2 90 20 7 30 60 | 625 | 7991 | 5514 | 7521
3 90 10 7 30 | 240 | 675 | 7401 | 5579 | 7539
4 20 10 7 30 60 | 695 | 3505 | 304 | 5097
5 20 10 3 70 60 | 805 | 4051 | 3917 | 6244
6 90 10 3 30 60 | 835 | 7856 | 5866 | 7840
7 20 10 3 30 240 | 850 | 3942 | 3207 | 61,84
8 90 20 3 30 240 | 915 | 8018 | 6547 | 80,23
9 55 15 5 50 150 | 1010 | 7032 | 4500 | 6941
10° 55 15 5 50 150 | 1030 | 71,95 | 4668 | 67,41
112 55 15 5 50 150 | 1040 | 7010 | 4698 | 66,63
12 90 20 3 70 60 | 1055 | 8677 | 7212 | 8551
13 90 10 7 70 60 | 1095 | 8073 | 5807 | 81,33
14 20 20 3 30 60 | 11,95 | 4971 | 41,18 | 60,83
15 20 20 7 70 60 | 1220 | 5447 | 4021 | 68,03
16 20 20 7 30 | 240 | 1230 | 47,70 | 41,97 | 6558
17 90 20 7 70 | 240 | 1395 | 8227 | 6992 | 9853
18 90 10 3 70 240 | 1425 | 81,59 | 57,00 | 9321
19 20 20 3 70 | 240 | 1430 | 5985 | 4206 | 6860

Ghi chii: X, I3 néng do ethanol (%); X, 1a ty Ié Iong rdn (v/w); X, Ila pH: X, Ii nhiét do ©C); X; 14 thoi
gian (phut); Y, 13 hiéu sudt trich (%); Y,I4 hiéu sudt thu héi polvphenol tong (%); Y, 14 hiéu sudt thu hoi
flavonoid tong (%); Y, I4 khd nang bat goc tir do DPPH (%), * Piém trung tim

2.2.2 Xic dinh ham luong polvphenol tong

Ham luong polyphenol téng trong dich trich
trai va duoc udc tinh theo phuong phap do mau véi
thuoc thir Folin - Ciocalteu [14] c6 su diéu chinh.
Liay 1 ml dich trich trdi va sau ly tAm vao éng
nghiém, cho tiép 5 ml thuoc thir Folin - Ciocalteu

0,2 M vao roi lac manh. Sau 1 phut, cho 4 ml
Na,CO, 7,5% vao, lac déu réi dé trong t6i trong 30
phit. Do do hap thu dung dich thu dugc bing may
UV - 1800 ¢ budc song 765 nm. Ham luong
polyphenol téng trong dich chiét duoc tinh bing
mg duong luong axit gallic (GAE)/tong thé tich
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dich trich thu dugc va hiéu suit thu hdi
polyphenol dugc tinh theo phuong trinh (2).
2.2.3 Xac dinh ham luong flavonoid tong

Ham luong flavonoid téng trong dich trich trai
va duoc uoc tinh theo phuong phap do mau véi tac
nhan AICL [20] c6 su diéu chinh. Liay 1 ml dich
trich trai va sau ly tdm vao binh dinh muc 10 ml da
c6 sin 4 ml nuoc cat. Thém vao 0,3 ml dung dich
natri nitrit 5%, lac manh. Dé yén 5 phat, thém tiép
vao 0,3 ml AICl, 10% vao, lic manh. 1 phut sau cho
thém vao 2 ml dung dich NaOH 1N, lic manh réi
dinh muc bing nudc cat dén vach, lic déu roi @é
yén trong toi & nhiét do phong trong 1 gio. Do do
hép thu dung dich thu duoc bang may UV - 1800 &
budc séng 510 nm. Ham luong flavonoid téng
trong dich chiét dugc tinh bang mg duong luong
catechin (CE)/tong thé tich dich trich thu duoc va
hiéu suat thu hoi flavonoid duoc tinh theo phuong
trinh (3).

2.2.4. Hoat tinh bat goc tir do

Hoat tinh bét goc tu do caa dich trich trai va
dugc uwoc tinh theo phuong phap do mau véi tac
nhan DPPH [14, 21] c6 su diéu chinh. Liy 1 ml
dich trich trai va sau ly tAm vao 6ng nghiém, cho
tiép 2 ml DPPH 40 ppm trong ethanol tuyét déi vao
roi 1ac manh. Dé ong nghiém trong toi 30 phat &
nhiét d6 phong. Po do hap thu dung dich thu dugc
bang may UV-1800 & budc séng 517 nm. Thuc
hién tuong tu véi mau triang bang 1 ml ethanol
96%. Hoat tinh bat goc tu do cta dich trich trai va
duoc tinh theo phuong trinh (4).

% Bét goc tu do DPPH = %x 100 @

Trong do: A, 1a do hap thu ctia mau trang va
A, 1a @6 hap thu cta mau dich trich & cung budc
song 517 nm.

2.2.5. Thiét ké thuc nghiém va phén tich thong
ké

bé danh gia tac dong ciia 5 yéu t6 cong nghé
tai 2 mdc cta moi yéu to, da sir dung thiét ké thuc
nghiém nhén t6 2 muc ban phian gém 16 thi
nghiém ngau nhién va 3 thi nghiém tai tam
phuong an (Bang 2) st dung phin mém thiét ké
thuc nghiém Design-Expert v13 (Minneapolis,
USA). Tai méi diém thi nghiém thuc hién 3 1an va

két qua la gia tri trung binh + do léch chudn (SD).
Phan tich phuong sai mot nhan t6 (ANOVA) thuce
hién & muc p < 0,05 dé xac dinh y nghia thong ke
ctia mo hinh.

8. KET QUA NGHIEN CUU VA THAO LUAN

Maic diu c6 mét sé6 nhuoge diém nhu hiéu suat
thu hoi chat dich thap va stt dung luong dung moi
l6n, nhung hién nay ky thuat chiét dung méi van
duoc st dung rong rai trong cong nghiép dé thu
héi cac hop chit co6 hoat tinh sinh hoc tir nguyén
liéu thuc vat do thao tac don gian, pham vi ung
dung rong va chi phi dau tu thap [22]. Trong ky
thuat nay, cac dung méi trich ly thuong duoc sit
dung la ethyl acetate, acetone, propanol, metanol,
ethanol va nudc. Tuy nhién, ethanol két hop voi
nudc hién phé bién trong cong nghiép vi ching an
toan hon va it tac dong dén moi truong so véi cac
dung méi hiru co khac [23]. Nghién cttu ctia Thoo
va ¢s (2010) cho thdy, hé dung méi nhi phan co
kha ning trich ly vuot tréi hon so véi mot dung
méi don nhét do thanh phan ciing nhu ciu tric va
tinh chat hoa ly ctia cac hop chat polyphenol tir cac
nguon thuce vat khac nhau [24].

Viéc phan tich cac so liéu thuc nghiém trong
bang 2 st dung chuong trinh Design-Expert, tac
dong ctia tirmg yéu t6 (néng do ethanol, ty 1é long
rin, pH dung moéi trich, nhiét do va thoi gian
trich) ciing nhu tuong tac gita ching dén cac dap
tng hiéu suat trich ly, hiéu suat thu héi
polyphenol téng, hiéu sudt thu héi flavonoid téng
va hoat tinh bat goc tw do DPPH duge danh gia
qua gia tri phan tram dong gop vao su thay déi
gia tri dap ting da chon voi mitc v nghia theo gia
tri p nhu trong bang 3.

3.1. Anh hudng néng do ethanol dén cac dap
trng nghién clru

Néng do ethanol (X,) cé tac dong manh dén
d4ap ung hiéu suit thu hdi polyphenol téng (Y.;
88,65%), ham luong flavonoid téng (Y,; 82,66%) va
kha nang bat goc tu do DPPH (Y,; 70,13%) nhu
trong hinh 1 voéi gia tri cia Y,, Y, va Y, cuing tang
khi néng dé ethanol ting, nghia la do phan cuyc clia
hén hop dung méi trich ly giam. Két qua nay la
pht hop khi thanh phan dich trich trai va chi yéu
la cac hop chat polyphenol it phan cuc nhu
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catechin [25]. Tuy nhién X, khong tic dong c6 y dang ké cho dap tmg nay (23,84%). Do viy nén
nghia dén dap ng hiéu suit trich ly (Y;; p=0,2716 chon X, lam yéu t6 toi wu hoa qua trinh trich ly véi
> 0,05) mac di twong tac giita X, X, lai c6 dong gop  khoang nong do khao sat 55 - 90%.

uf

y Yield

Extraction Yield (%)
DPPH (%)
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T X
A: Ethanol Con. (%) A: Ethanal Con. (%) A: Ethanol Con. (% A: Ethanok Con: (%)

Hinh 1. Anh hudng néng @6 ethanol (X,) dén cac dap tng Y, Y,, Y;va 'y,
Bang 3. Phén tram dong goép va gia tri p ctia cac bién

B Phan tram déng gop (%) Gia tri pcta dap (mg

el Y, Y, Y, Y, Y, Y, Y, Y,
X, 0,16 88,65 82,66 70,13 0,2716 0,0002 0,0005 | 0,0012
X, 22,25 6,00 8,09 3,00 0,0005 0,0031 0,0050 | 0,0271
X, 5,86 0,66 0,74 0,32 0,0037 0,0271 0,0509 | 0,1904
X, 14,02 1,83 3,15 14,17 0,0010 0,0100 0,0126 | 0,0060
X 2,74 0,01 0,15 5,35 0,0109 0,6295 0,1968 | 0,0155

XX, |2384| 222 0,15 0,36
XX, 036 | 0,02 0,29 0,32
XX, |1764| 0,00 0,14 1,57
'3 2,74 | 021 0,00 0,18
X, 3,62 | 0,00 0,22 3,27
XX, | 091 | 016 0,05 0,03
XX, | 38 | 0,00 0,44 0,00
XX, | 000 | 000 0,26 0,75
XX, 1,86 | 0,20 3,25 0,38
XX, | 011 | 0,00 0,34 0,27

Ghi chii: X, I3 néng do ethanol (%); X, 13 ty Ié Iong rdn (v/w); X, Ia pH: X, Ii nhiét do ©C); X, 14 thoi
gian (phut); Y, Ia hiéu sudt trich (%); Y. I3 hiéu suat thu hoi polyphenol tong (%); Y, 14 hiéu sudt thu hoi
Havonoid téng (%); Y, 14 khd nang bat goc tir do DPPH (%).

3.2. Anh huéng ty 1& 16ng - rdn dén cic @4p manh nhét 1a déi voi dap tng hiéu sudt trich ly (Y;
tmg nghién ctru 22,25%, p=0,0005).

Hinh 2 cho thiy, ty 1¢ 16ng - ran tac dong co y Két qua nay la phu hop véi cac nguyén ly
nghia doi véi ca bon dap tng nghién ctru nhung chung clia qua trinh trich ly 16ng-ran va tuong tu
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nhu két qua nghién cttu ctia Prasad va cs (2012)
[26]. Khi tang ty 1é long - ran, lugng dung méi di
vao té bao nguyén liéu nhiéu hon, tao diéu kién

Extraction Yield (%)

|
N
N
|
)
@

i 4 1
BLR BLR

F recovery Yield (%)

thuén loi cho viéc hoa tan cac hop chat trich vao
dung méi va khuéch tan dé dang ra khoi té bao.

-
|

4 " ) " 1%
B LR BLR

Hinh 2. Anh huémg ty 1é 16ng - rin (X,) dén cac dap tmg Y, Y,, Y;va Y,

Bang 2 cho thay, hiéu suat trich ly (Y,) dat gia
tri cao nhat 1a 14,30% khi néng do ethanol 20%, ty
1é 1éng - ran = 20 ml/g, pH = 3, nhiét do trich ly
70°C va thoi gian trich ly la 240 phat. Day 1a diém
c6 do phan cuc cao nhit trong khoang nong do
ethanol khao sat. Tuy nhién, tai diém thi nghiém
nay, hiéu suat thu héi polyphenol (Y,), hiéu suit
thu héi flavonoid (Y;) va kha niang bat goc tu do
DPPH (Y, chi dat lan luot 59,85%, 42,06% va
68,60%. Vi ly do nay nén loai bé dap ung Y, va chon
ty 1é 16ng - ran tir 10 dén 20 ml/g 1am co sé t6i wu
hoa.

3.3. Anh huéng pH dén cac dap (mg nghién
ctru

ion Yield (%)
-
-

Extracti

Bang 3 va hinh 3 cho thay, pH dung méi trich
chi tac dong yéu dén hiéu suat trich ly (Y;; 5,86%),
hiu nhu khéng tic dong dén hiéu suit thu hoi
polyphenol (Y,) cing nhu tic dong khong co v
nghia thong ké véi dap tmg hiéu suat thu hoi
flavonoid (Y, p = 0,0509) va kha ning bat géc tu
do DPPH (Y,; p=0,1904). Tuy nhién, két qua thuc
nghiém trong bang 2 cho thay, ca dap img Y, va Y,
dat gia tri cao nhat & pH = 3 khi nhiét do = 70°C va
c6 khuynh huéng giam khi ting pH & cung nhiét
do trich. Piéu nay cho thay, tic dung bao vé cac
hop chat polyphenol trong vung pH axit [27-28].
Nén chon X, 1am yéu t6 toi uu hoa qua trinh trich
ly véi khoang pH khao sat 4-6.

100

CpH ¢

CpH * 5 CpH ®

Hinh 3. Anh huéng pH (X)) dén céc dép img Y, Y,, Y. va Y,

34. Anh huéng nhiét do dén cic dap tmg
nghién ctu

Nhiét @6 gan nhu khong cé anh hudng dén dap
umg hiéu sudt thu hdi polyphenol (Y,) nhung c6 tac
dong yéu dén dap tng hiéu suit trich ly (Y
14,02%), hiéu suat thu hoéi flavonoid (Y.; 3,15%) va
kha ning bat goc tu do DPPH (Y,; 14,17%) voi

12

khuynh hudéng tang khi nhiét do ting (Hinh 4). Két
qua nay tuong tu nhu nghién ctru cta Joki¢ va cs
(2009) [29]. Vé ly thuyét, khi thuc hién trich ly &
nhiét @ cao, mo thuc vat sé tré nén mém hon va lam
yéu tuong tAc mang té bao sé dan dén ting hiéu suat
thu héi [30]. Do vay nén ¢6 dinh nhiét do & muc 70°C
trong thi nghiém nghién ctru t6i vu qua trinh trich ly.
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3.5. Anh huémg thei gian trich dén cac yéu ciu
nghién ciru

Hinh 5 cho thdy, thoi gian gan nhu khong c6
tac dong dén hiéu suit trich ly (Yy; 2,74%), hiéu
suat thu héi polyphenol (Y,; 0,01) va hiéu suit thu
héi flavonoid (Y; 0,15). Vi yéu cau hoat tinh bat
goc tu do DPPH, yéu t6 thoi gian co tac dong yéu

£ Time (Min) E Time (Min.

4. KET LUAN

Thiét ké nhan t6 2 mirc ban phan da duoc ap
dung thanh cong dé xac dinh cac yéu t6 anh
hudng quan trong dén cic yéu ciu hiéu suat trich
ly, hiéu suat thu héi polyphenol va flavonoid ciing
nhu hoat tinh bat goc tw do DPPH ctia dich trich
trai va. Nong do ethanol 1a yéu t6 déng gép quan
trong nhit vao hiéu qua trich ly cac hop chat
polyphenol sit dung méi ethanol - nuéc nhu 1a hé
dung méi trich ly. Ngoai ra, da lua chon 3 yéu to
v6i khoang gia tri thich hop cho qua trinh tdi wu
nhim tiét kiém thoi gian va chi phi thuc hién gém
nong do ethanol (55 - 90%), ty 1é 1ong - ran (10 - 20
ml/g) va pH dung méi trich (4 - 6).
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EFFECTS OF TECHNOLOGICAL FACTORS ON EXTRACTION YIELD, POLYPHENOLS,
FLAVONOIDS AND DPPH FREE RADICAL SCAVENGING ACTIVITY OF Ficus auriculata
FRUIT EXTRACT USING TWO LEVEL FACTORIAL DESIGN
Vo Tan Hau" ", Huynh Quoc Viet', Nguyen Thi Tha'
1Food Industries Research Institute, Branch in Ho Chi Minh city

"Email- hauvt@firi.vn

Summary

Nowadays, polyphenolic compounds have attracted great interest due to their roles in the
prevention of degenerative diseases and have used as the input material for manufacturing
functional foods, nutraceutical and pharmaceutical products. Ficus auriculata Lour. is an endemic
tree species in Vietnam with the characteristic of having larger leaves and fruits than figs as well
as the fruit rarely ripening. Previous researches have revealed fruits of the species is rich source
of polyphenolic compounds with antioxidant and antimicrobial activities; which they could be
used as a source of potent natural ingredients and additives. In this study, two level factorial
design was used to study the influence of the following dependent factors, namely ethanol
concentration (20 - 90%), liquid to solid ratio (10 - 20; ml/g), pH (3 - 7), extraction temperature (30
- 70°C) and time (60 - 240 min.) on extraction yield, polyphenol and flavonoid recovery yield as
well as DPPH free radical scavenging activity from Ficus auriculata fruits. Among all the factors,
ethanol concentration is the main influencing factor (p = 0.0002) in obtaining higher yield of
polyphenols and flavonoids as well as DPPH free radical scavenging capacity. The extraction time
and temperature factor have almost no impact. From these results, the factors and their
experimental regions can also be selected, including: ethanol concentration (55 - 90%), liquid —
solid ratio (10 - 20 ml/g) and extraction solvent pH (4 -6), to optimize the extraction process.
Keywords: DPPH, flavonoid, factorial design, polyphenol, Ficus auriculata.
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