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ABSTRACT

In this research, a set of experiments was carried out for identifying the
optimum conditions of independent variables affecting polyphenol content
extraction efficiency and antioxidant activity of soybean seeds (Glycine
max L.). They included the use of different organic solvents (methanol,
ethanol and acetone); concentrations of solvent (40, 50, 60, 70, 80, and 90
viv %), the soybean—to—solvent ratio (1:4, 1:6, 1:8 and 1:10) and the
number extraction cycles (2, 3 and 4); the extraction time (2, 3 and 4
hours) and the temperature (30, 40, 50 and 60°C). The extraction abilities
of polyphenols manifested in forms of total polyphenol and total flavonoid
contents (TPC and TFC) as well as the antioxidant activity by 1,1—
diphenyl-2—picrylhydrazyl radical scavenging (DPPH) were used as
assessment indicators. Generally, high extraction yield was obtained using
aqueous acetone 70% as solvent; the most suitable soybean—to—solvent
ratio was 1:6 for 3 cycles of extraction. The extraction yield could further
increase using 3 hours for each cycle of extraction at the temperature of
40°C.

TOM TAT

Nghién cieu dwoc tién hanh trén co so xdc ldp diéu kién toi wu ciia cdc
bién phu thugc anh hwong dén hiéu sudt trich ly polyphenol va khd ning
chong oxy héa ciia ddu nanh (Glycine max L.). Cac yéu to khdo sdt bao
gom logi dung méi sir dung (methanol, ethanol va acetone); nong dé dung
moi (40, 50, 60, 70, 80 va 90 % v/v); ty Ié ddu nanh trong dung moi (1:4,
1:6, 1:8, 1:10) va s6 lan trich Iy (2, 3, 4), thoi gian trich ly (2, 3, 4 gio) va
nhiét g (30, 40, 50, 60°C). Hiéu qua qud trinh trich ly polyphenol thé hién
qua ham lwong polyphenol tong sé (TPC) va flavonoid tong sé (TFC) ciing
nhuw hoat tinh chong oxy héa théng qua kha ndng trung hoa goc tw do
DPPH (1,1-diphenyl-2—picrylhydrazyl) duwoc sw dung nhw chi tiéu danh
gid. Nhin chung, hiéu sudt trich ly cao khi sir dung dung méi acetone 70%,
1y 1é dau nanh va dung méi thich hop la 1:6 véi 3 lan trich ly. Hiéu sudt
trich ly cé thé dwge ndng cao khi trich ly & nhiét dp 40°C trong 3 gio' cho
méi lan trich.

1 PAT VAN BE

béu nanh (Glycine max L. Merrill) la ngudn
nguyén li€u thuc pham dugc st dung rong rai va

dugc danh gia nhu thanh phin mong muén ting
cuong strc khoe vi kha ning phong chong ung thu,
bénh tim mach, lodng xuwong va cac triéu chung
man kinh (Adlercreutz va Mazur, 1997; Omoni va
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Aluko, 2005; Bolanho va Beléia, 2011). Nhitng loi
ich sirc khoe dang ké dén 1a cac polyphenol dau
nanh c6 hoat tinh sinh hoc, bao gém kha ning
chbng oxy hoa, chéng ting sinh, va cac hiéu tmg
lam giam cholesterol ciing nhu lién két voi cac thu
thé estrogen (Isanga va Zhang, 2008). Cac hop chat
polyphenol duoc biét nhu chat chdng oxy hoa va
nhu vay chiing c6 thé nhat rac géc tr do — duoc tao
thanh trong co thé do cac anh hudng co hai ctia cac
loai phan Umg gay ra cac oxit phan tir sinh hoc ¢6
the lam hong céc té bao va gdy ra nhitng thay doi
chu tric md6 (Madhavi et al., 1995; Bolanho va
Beléia, 2011).

Qué trinh trich ly dwoc biét dén rong rai nhu 1a
mdt qua trinh tach chiét chét c6 hoat tinh sinh hoc
thuc vat tir nguyén liéu (Chew et al., 2011). Nhiéu
hé dung méi khac nhau da dugc st dung dé chiét
xuat polyphenol tir nguyén liéu thyc vat (Chavan et
al., 2001). Ca hiéu suét trich ly va hoat tinh chiét
xuit phu thudc rat 16n vao dung méi (Tan et al.,
2013). Ning luc chdng oxy héa cia cic hop chat
polyphenol bi tdic dong manh mé& bdi @6 phan cuc
ciia dung moi duge su dung trich ly. Do do, viée
lya chon céc dung moéi 1a rat quan trong ddi véi cac
mau nguyén liéu thuc vat. Hé dung méi trich ly
thuong duogc lya chon theo muc dich trich ly, kha
ning phan cyc cta cac thanh phan muc tiéu, do
phan cyc cua cac thanh phan khong mong mubn,
tong chi phi, an toan va van dé moéi truong (Wang
et al, 2008.). Dung moi acetone, ethanol va
methanol da dugc su dung rong rai dé chiét xuét
cac thanh phan polyphenol tir nguyén liéu thuc vat,
dac biét la cac loai thdo moc va cay thudc (Tabart
et al., 2007;. Wang et al., 2008.). Hi¢u suét trich ly
khong chi phu thudc vao dung méi ma con vé
phuong phap trich ly (Goli et al., 2004.). Phuong
phap trich ly phai cho phép hoan thanh trich ly cac
hop chat myc tiéu va phai tranh bién d6i hoa hoc
cua chung (Zuo et al., 2002.). Ngoai ra, khong cod
phuong phap trich ly duy nhat 4p dung cho tat ca
céc mau thuc pham vi sy phirc tap ciia cac hop chat
polyphenol va twong tac ctia né véi cac hop chit
hoat tinh sinh hoc khac trong cac mau thuc phém.
Mot sb yéu t6 c6 thé gbp phan anh hudng dén
téc do trich ly va chat lwong cua cac hop chat
polyphenol mang hoat tinh sinh hoc dugc chiét
Xuét, bao gom ca phu’ong phap trich ly, loai dung
mdi, ndng do6 dung méi, thoi gian tiép xuc hai pha,
nhiét do trich ly, ty 1¢ nguyén li€u va dung moi
cung véi kich thude hat nguyén li€u (Chew et al.,
2011; Jin Dai et al., 2010; Pinelo et al., 2005).

‘Theo Silva et al. (2007), phuong phap chiét
xuat cac hop chat polyphenol khac nhau cho tung
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loai nguyén liéu thyc vat va mt phuong phap trich
ly hop chit phenol 1y twong cho mét nguon nguyén
liéu riéng biét phai dugc thiét ké riéng va t6i wu
héa. Muyc tiéu cia nghién cttu nay 1a danh gia hi¢u
qua cta cac loai dung moéi, ndng do dung mai, ty 16
dau nanh véi dung moéi ciing nhu s6 chu ky trich ly,
nhiét d¢ va thoi gian trich ly dén kha ning tach hop
chat polyphenol va hoat tinh chéng oxy hoa ciia
chung trong dau nanh.

2 VAT LIEU VA PHUONG PHAP
2.1 Chuin bi nguyén liéu

béu nanh (Glycine max L. , gibng MTD 760) da
dugc cung cip tr Bo moén Di Truyén G10ng
Nong nghiép, Khoa Nong nghiép va Sinh hoc Ung
dung, Truong Pai hoc Cin Tho. Pau nanh sach
duogc nghién nho (Giao et al., 2009), khir cht béo
trong hé thong Soxhlet véi hexane trong 10 gid
(Weidner et al., 2012) va duoc trir ¢ 5°C sau khi
loai bo hexane.

Khéi lwong 0,5 bot ddu nanh da khir chat béo
dugc chiét xuat mdi lan v6i luong dung méi theo ty
1& nhu bb tri trong thi nghiém két hop véi lic déu,
chiét xuat tir nhitng lan trich dugc két hop dé xac
dinh TPC, TFC va kha nang chéng oxy hoa.

2.2 BO tri thi nghiém

Nghién ciru loai dung moéi anh hudng trén TPC,
TFC va hoat tinh chdng oxy hoa dugc thuc hién
voi ba loai dung moéi la methanol, acetone va
ethanol (70%, v/v). Nghién ciru ctia ndng do dung
mdi trén TPC, TFC va hoat tinh chdng oxy héa
duoc thuc hién vaéi néng dd cua dung moi tuong
ung 40, 50, 60, 70, 80 va 90 (%, v/v). Thi nghi¢m
khao sat anh huong cua ty 1€ dau nanh trong dung
mdi (01:04, 01:06, 01:08 va 01:10) va sé chu ky
trich ly (2,3 va 4 lén) trén TPC, TFC va hoat tinh
chéng oxy hoa dugc thiét ké dudi hinh thirc thi
nghiém hai yéu t5. Tuong tu nhu vy, cac tic dong
cua thoi gian trich ly (2, 3 va 4 gio) va nhiét do
(30, 40, 50 va 60°C) trén TPC, TFC va hoat tinh
chong oxy héa duoc bd tri theo tac dong cua hai
yéu to va phuong phép giai thira.

2.3 Phwong phap phan tich

Xac dinh TPC trong chiét xudt: TPC duoc wdc
tinh bang phuwong phap Folin-Ciocalteu (Susu
Giang et al., 2013). Ham lugng polyphenol tong
clia mau duoc thé hién qua mg duong lugng acid
galic trén mdi gram chat kho (mg GAE/g).

Xac dinh ham lwong flavonoid tong sé6 (TFC):

TFC dugc xac dinh bang phuong phap do mau nhu
md ta cua Ozsoy et al. (2008). Cac ket qua dugc
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thé hién qua mg duong luong quercetin (QE) trén
moi g chat khé mau phéan tich (mg QE/g).

Hoat tinh chong oxy héa: Hoat tinh chng oxy
héa cua cac hoéa chit co hoat tinh sinh hoc duoc
chiét xuét tir dau nanh dugc danh gia bang cach do
hoat tinh trung hoa gdc tw do thong qua phan tmg
mit mau tim cia dung dich 1,1-diphenyl-2—
picrylhydrazyl (DPPH) trong methanol Khdo
nghiém quang phé nay st dung gdc tu do DPPH 6n
dinh nhu thude thir va d3 dugc mé ta boi Anshu et
al. (2011).

Phdn tich thong ké sé liéu: Tat ca cac két qua
thuc nghiém dugc phan tich bang phin mém
Statgraphics Centurion (Phién ban 15.2.11.0). Mdi
khao nghiém da dugc thyc hién trong ba lan.
Phuong phap phan tich phuong sai (ANOVA) véi
kiém dinh LSD duoc st dung dé xac dinh su khac
biét y nghia (p <0.05) giira cac trung binh.

S6 chuyén dé: Nong nghiép (2014)(1): 8-15

3 KET QUA VA THAO LUAN

3.1 Anh huéng ciia cic loai dung mdi dén
ham lwgng TPC, TFC va hoat tinh chong oxy
héa tir chiét xuat ddu nanh

Bang 1 thé hién ham lwong TPC, TFC va kha
nang trung hoa gdc ty do ciia dau nanh tir ba loai
dung moi 1a acetone, methanol va ethanol. Trong
cac dung moi khao sat, dung mdi acetone cho hiéu
suét trich ly polyphenols (TPC va TF “C) hiéu qua
nhit. Két qua nay ctng phu hop voi két qua vé kha
nang trung hoa goc tw do DPPH. Hon hop chiét
xuit bang dung moéi acetone thé hién kha ning
trung hoa goc tw do DPPH manh nhit (76,4%).
Nhiéu nghién ctru trude diy da cho thay, acetone 1a
dung modi tét nhit cho chiét xuit pro-
anthocyanidins va tannin (Chirinos et al., 2007;
Tabart et al., 2007).

Bang 1: Anh huéng ciia loai dung méi dén ham hrgng TPC, TFC va kha niing trung hoa goc ty do ciia

dau nanh
Loai dung moéi  TPC (mg GAME/g) TFC (mg QE/g) Khi ning trung hoa géc tu do DPPH (%)
Methanol 2,44¢ £ 0,02 0,89¢+ 0,03 57,7+ 0,38
Ethanol 2,61°+0,01 1,11°+ 0,03 71,00+ 0,44
Acetone 2,82*+ 0,03 1,61+ 0,01 76,4* £ 0,40

Thé hién gid tri trung binh % dj léch chudn, cdc chit cdi giong nhau biéu thi sw khdng khdc biét theo cgt véi mike y nghia 5%

Céc két qua c6 duoc hoan toan phi hop vé do
phan cuc cta dung moi ding dé chiét tach va tinh
tan ctia cac hop chat polyphenol trong nguyén lidu.
Do phan cuc cla acetone, ethanol va methanol 1a
0,355, 0,654 va 0,762 tuong tng (Tan et al., 2013).
Dung dich acetone trong nuéc 1a mot dung moi tot
cho chit chéng oxy hda phan cyc va hiru ich hon
dé chiét xuat polyphenol tir phirc hop protein, khi
chung xudt hién s& lam giam lién két phuc
polyphenol-protein (Chirinos et al., 2007; Al-Farsi
va Lee, 2008). Trong thuc té, viéc st dung dung
mdi acetone trong nudc co nhiéu thuan loi hon viée
s dung dung moi ethanol va methanol trong nudc
nhu hiéu suét trich ly cao hon. Do d6, acetone

dugc st dung lam dung moi cho cac giai doan tlep
theo cua nghién ctru nay. Tuy nhién, can phai kiém
tra viéc thay ddi ty 16 phan trim nudc trong acetone
(%, v/v) ¢6 thé ning cao hiéu qua trich ly TPC tir
dau nanh.

3.2 Anh huéng ciia nong do dung mai
acetone dén ham lwgng TPC, TFC va hoat tinh
chfmg oxy héa tir chiét xuit diu nanh

Anh huéng cua ndng do dung méi acetone dén
ham lugng polyphenol, flavonoid va kha nang
trung hoa gdc tw do DPPH trong dich chiét dau
nanh dugc thé hién trong Bang 2.

Bang 2: Anh huéng ciia nong do dung méi acetone dén ham lrong TPC, TFC va kha ning trung hoa

goc tw do ctia dju nanh

Loai dung méi TPC (mg GAME/g) TFC (mg QE/g)  Khi ning trung hoa goc tw do DPPH (%)
40 3,882+ 0,04 1,36+ 0,02 51,00+ 0,36
50 3,77° + 0,04 1,45+ 0,04 51,9¢+£0,19
60 3,07+ 0,05 1,45%+ 0,05 65,4°+£0,72
70 2,824+ 0,03 1,612+ 0,01 76,6 + 0,45
80 2,25¢+ 0,05 1,675+ 0,05 66,7° + 0,85
90 1,10f+ 0,03 0,834+ 0,02 27,4° + 0,40

Thé hién gid tri trung binh % dj léch chudn, cdc chit cdi giong nhau biéu thi sw khdng khdc biét theo cgt véi mike y nghia 5%
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Nong d6 acetone c6 anh huong dang ké dén kha
nang trich ly cta ca TPC va TFC tir ddu nanh, dong
thoi ching ciing anh huong dén kha nang trung hoa
géc tu do ctiia dau nanh.

Nhu dugc thé hién trong Bang 2, ham luong
TPC ting khi giam ndng do acetone. Tuy nhién,
ham lwong TEC bién d6i theo theo dang duong
cong theo ndng do acetone va TFC dat tdi da twong
g v6i ndng d6 acetone 70-80% (v/v) va lai giam
xudng c6 y nghia (p <0,05) khi tiép tuc ting nong
do acetone dén 90%. Su thay ddi TFC tuong ty voi
su bién doi vé kha ning chéng oxy hoa (Bang 2),
trong d6 kha nang trung hoa goc ty do dat dén gia
tri toi da khi ndng d6 acetone st dung 1a 70%. Quy
tic khac biét trong su thay ddi ciia TPC c6 thé 1a
do khi ham luong nudce nhiéu hon trong dung dich
acetone gilp cac protein hoa tan trong nudc trich
nhiéu hon. Phin tng cta cac protein hoa tan va
thudc thir Folin dan dén su thay doi gia tri doc
duoc cua do hép thu va lam sai léch két qua.
Dua vao cic két qua phéan tich trén, ndng do
acetone 70% (v/v) dugc lya chon cho budc nghién
ctru tiép theo.

3.3 Anh huwéng ciia ty 1¢ dau nanh va dung
mdi acetone cling véi s6 1an trich dén ham lwong
TPC, TFC tir chiét xuat ddu nanh

Anh huéng cua ty 18 dau nanh trong dung moi
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acetone cuing sd lan trich ly dén TPC va TFC duoc
thé hién trén Hinh 1. C6 thé quan sat thdy ring ca
s6 lan trich ly cing véi ty 1¢ dau nanh trong dung
mdi acetone anh hudng dang ké dén ca TPC va
TFC. Ty 1€ dau nanh trong dung moi 1a 1:06 (w/v)
cho ham luong cao nhét cia ca TPC va TFC. Gia
tang hon nira ty 1¢ déu nanh trong dung maéi (ttrc tir
1:06-1:10) khong tang dang ké (p> 0,05) ham
luong cta ca TPC va TFC. Theo Tan ef al. (2011),
mdt ty 16 dung méi cao c6 thé duge tim thdy va cho
la thuan loi trong viéc trich ly cac hop chét
polyphenol.

Céc két qua nay phu hop voi nguyén tic truyén
khdi ma dong luc cho khdi lwong chuyén khdi
dugc coi 1a gradient nong do gitra chit ran va dung
méi. Ty 1& dung méi cao c6 thé thuc diy mot
gradient ndng do cang tang, din dén ting toc do
khuéch tan cho phép qué trinh trich ly chat ran
bang dung méi duoc t6t hon (Cacace va Mazza,
2003; Al-Farsi va Chang, 2007). Ngoai ra, co hoi
ctia cac thanh phan hoat tinh sinh hoc tiép xuc véi
dung méi trich ly dugc md rong véi su gia ting
lwong dung moi, din dén ting hiéu suat trich ly
(Zhang et al., 2007). Tuy nhién, san luwong thanh
phén hoat tinh sinh hoc s€ khong tiép tuc tang khi
da dat duoc su can béng (Herodez et al., 2003).
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Hinh 1: Anh huéng ty 1¢ dau nanh trong dung méi va s6 lan trich ly dén TPC va TFC

Thé hién qua gid tri trung binh va LSD, p = 0,05
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Trich ly nhiéu ldn 13 mot phuong phap quan
trong dé nang cao san luwong trich ly cua
polyphenol (Chen ez al., 2013). Ba chu ky trich ly
cho két qua cao hon c6 y nghia d6i vdi ca hai thanh
phin TPC va TFC hon so véi st dung hai chu ky
trich ly. Tuy nhién, véi bon chu ky trich ly khéng
thé cai thién nang suat ctia ca hai thanh phan TPC
va TFC (Hinh 1).

Tu két qua thu dugc, ty 1€ dau nanh va
dung moi acetone la 1:06 (w/v) cung vdi ba chu ky
trich ly 1a diéu kién ti uu dé trich TPC va TFC tir
dau nanh.

3.4 Anh huéng ciia ty 1¢ dau nanh va dung
méi acetone cung véi s6 1an trich dén ham hrong
TPC, TFC va hoat tinh chéng oxy héa tir chiét
xuét ddu nanh

Viéc lya chon thoi gian va nhiét do trich ly
thich hop 1a budc cudi cung trong chudi thi
nghiém. Su thay doi ciia TPC va TFC theo thoi
gian va nhiét d¢ trich ly duoc biéu dién trén Hinh
2. Anh hudng cua cac yeu t6 nay dén kha ning
chéng oxy hoa duoc thé hién trong Hinh 3. Ham
lwong TPC va TFC ting dang ké theo nhiét do ting
va dat dén dinh diém twong tng véi nhiét d6 40°C,
sau d6 giam xudng c6 ¥ nghia (p < 0,05).

Theg Spigno et al. (2007),'nhiét do trich ly tac
dong dén kha nang hoa tan, toc do truyén khoi va
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su 6n dinh cta cac hop chat polyphenol. Két qua
xéc nhan thue t& 1a dudi mot gidi han nhét dinh,
nhiét d0 cao nang cao hi¢u qua trich ly do tang
cuong muc do khuéch tan va do hoa tan cta chat
phan tich trong cac dung moéi (Ju va Howard,
2003). Vuot qua gidi han nhat dinh do, nhiét do
trich ly cao s& lam giam TPC va TFC. Quan st két
quéa nghién ctru cho thdy kéo dai thoi gian trich ly
tir 2 dén 3 gid TPC va TFC trong dung mdi ting
1én dang ké. Tuy nhién, khong c6 khac biét dang ké
ca TPC va TFC khi kéo dai thoi gian trich ly 1én
dén 4 gio. Két qua nay co thé dugc giai thich bang
dinh luat thtr hai cua Fick vé su khuéch tan khi du
doan trang thai cén bang cu01 cling gitra ndng do
chit tan trong ma tran chat rén trong dung moi ¢6
thé dat dugc sau mot thoi gian nhit dinh (Silva et
al., 2007). Anh huong cta thoi gian va nhiét do
trich ly dén kha nang trung hoa goc ty do DPPH
cho thdy mot xu hudng twong tu nhu ddi véi TPC
va TFC (Hinh 3). Két qua tha vi 1a c6 mbi twong
quan tuyén tinh rat chit ch& giita kha ning trung
hoa gdc ty do DPPH va TPC véi R? = 0.97 (Hinh
4). Piéu nay xac nhan rang polyphenol c6 kha ning
dong gop vao cac hoat dong quét gbc tw do
(Miliauskas et al., 2004). Két qua tuong ty ciing da
dugc cong bd bai cac tac gia khac nhau (Katalinic
et al., 2004; Maksimovic et al., 2005; Miliauskas et
al.,2004; Yu et al., 2005 va Turkmen et al., 2006)
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Hinh 2: Anh huéng nhiét d§ va thoi gian trich ly dén TPC va TFC

Thé hién qua gid tri trung binh va LSD, p = 0,05
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4 KET LUAN

Acetone duoc ching minh 14 dung méi t6t nhat
dé trich ly polyphenol tir dau nanh. Cac diéu kién
t6i wu cho qué trinh trich TPC va TFC ciing nhu
hoat tinh chong oxy hoa tdi da dwoc xac dinh la
nong do acetone 70% (v/v), ty 1& dau nanh trong
dung moi tuong tng 1:06 (w/v) v6i ba chu ky véi 3
gi& cho mdi chu ky trich ly & nhiét do 40°C. Véi
nhitng diéu kién nay, ham lwong TPC va TFC la
2,97 + 0,04 mgGAE/g (db) va 2,18 + 0,06 mgQE/g
(db) twong tng. Kha niang trung hoa gbc tu do
DPPH dat 78,96 + 0,34% va c6 mot mdi twong
quan chit ché vé6i tong ham luong polyphenol.
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