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TOM TAT

Diép ha chau 1a mét cay dwoc liéu quy da dwoc trong véi qui mé cdng nghiép. Nghién ctru nay dwoc thuye hién
nhdm danh gia anh hudng cla didu kién tach chiét dén ham lwong polyphenol va hoat tinh chéng oxi héa cla cay
Diép ha chau trdng tai Pht Yén. Nhitng nhan té anh huéng dén qua trinh chiét bao gém: Loai dung mai, thdi gian
chiét, nhiét o chiét va i 1&é nguyén liéu/dung maéi chiét. Ham Iwong polyphenol dwoc xac dinh bang phwong phép so
mau, hoat tinh chéng oxi héa dwoc xac dinh dwa vao kha nang khir gbc tw do DPPH. Ngoai ra, téng néng luc khir,
mo hinh oxi héa p-carotene-linoleic va mé hinh dau nudc ciing dwoc st dung dé danh gia hoat tinh chéng oxi héa
cta dich chiét thu dwoc tir 14 Diép ha chau. Ké&t qua nghién ctru chi ra réng, diéu kién chiét thich hop 1a: Dung moi
chiét ethanol 50%, thoi gian 20 phut, nhiét dd 60°C va ti 1& nguyén liéu/dung méi 1/30 (g/ml). Dich chiét tir 14 Diép ha
chau thé hién hoat tinh chéng oxi hda trén cac phép thtr in vitro nhw kha néng khir gbc tw do DPPH, téng nang lwc
khtr, trén mo hinh oxi héa p-carotene-linoleic va mé hinh dau-nwéc. Nhivng két qua nghién cteu nay gép phan cung
cap nhivng dan liéu khoa hoc quy gia vé& cay Diép ha chau.

Tir khoa: Chiét, Diép ha chau, hoat tinh chéng oxi héa, polyphenol.

Effect of Extracting Conditions on Polyphenol Content and Antioxidant Activity
of Diep Ha Chau (Phyllanthus amarus) Cultivated in Phu Yen

ABSTRACT

Diep ha chau (Phyllanthus amarus), a valuable medicinal plant, has been grown at the industrial scale recently.
This study was carried out to evaluate effect of extracting conditions on polyphenol content and antioxidant activity of
Diep ha chau cultivated in Phu Yen province. Factors influencing on extraction were investigated, including: Type of
solvent (acetone 50%, ethanol 50%, methanol 50%, and water), time of extraction (5, 10, 20, 30, and 40 min),
temperature of extraction (30, 40, 50, 60, and 70°C), and ratio between material and extracting solvent (1/10, 1/20,
1/30, 1/40, and 1/50, g/ml). Polyphenol content was determined by spectrophotometric method, antioxidant activity
was measured based on DPPH free radical scavenging ability. Additinally, total reducing power capacity, oxidation of
B-carotene-linoleic acid model system, and oil-in-water emulsion model were also conducted to evaluate antioxidant
activity of extract leaf from Diep ha chau. Research results showed that the suitable extraction condition as followed:
Ethanol 50%, 20 min, 60°C, and a ratio of material/solvent 1/30 (g/ml). Phyllanthus amarus extract exhibited
antioxidant activity on in vitro as DPPH, total reducing power, B-carotene-linoleic acid model system, and oil-in-water
emulsion model. These results of the study provided valuable scientific data toward Diep ha chau medicinal plant.

Keywords: Antioxidant activity, Diep ha chau, extraction, polyphenol.

Tu thuc tién cudc séng, con nguoi da biét lua
dugc nhiing loai thuc vat virta ¢6 tac dung dinh

T lau thuc vat da tré thanh ngudn thuc dudng vira c¢6 tac dung diéu va tri cac bénh tat.
pham, nguén dugc liu cht yéu trong dan gian. Thuc vat ciing 1a mot ngudn tuyét voi chia cac

1. DAT VAN DE
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chat chéng oxi héa (Huda-Faujan et al., 2009).
Cac hgp chat phenolics 1a nhiing chat chéng oxi
héa tu nhién, dugec phat hién phd bién trong
cac loai thuc vat. Ching da dude bao cao la ¢6
nhiéu chiic nang sinh hoc quy bdi vi ching cé
kha n#ng tri hoan hiéu qua qua trinh oxi héa
chat béo va do d6 gép phan cai thién chat lugng
va dinh dudng cta thuc phdm (Marja et al.,
1999; Jin and Rusell, 2010). Nhiéu nghién ctu
da cho thay trong thuc vat chta nhiéu chat
chong oxi héa nhu: Phenolics, flavonoids,
tannins, vitamins, quinines, coumarins,
lignans, ligin (Cai et al., 2004; Amarowicz et
al., 2004). Vi vay, thuc vat sé 14 mot nguon
nguyén liéu t6t dé thu nhan va dng dung cac
ch4t c6 hoat tinh sinh hoc.

Polyphenol 1a nhiing hgp chiat thom c¢6
nhém hydroxyl dinh truc tiép v6i nhan benzene
(Lé Ngoc Td va cs., 2002). Polyphenol c6 nhiéu
trong thuc vat nhu: Rau, qué, hoa va mot s6 bd
phan cua thuc vat. Polyphenol déng vai tro hét
stic quan trong d6i véi doi song thuc vat nhu:
Tao mau sic dic trung, bao vé thuc vat khoi
nhiing tdc nhidn x4m hai cta coén trung, sy oxi
héa va tac dung cua tia cuc tim. V& y hoc,
polyphenol 12 mot trong nhiing hgp chat tu
nhién c6 nhiéu tac dung nhu: Cé6 tac dung chéng
oxi h6a manh, khang viém, khang khuén, chéng
di @ing, chong 130 héa va mot s6 bénh tat lién
quan dén ung thu (Jin and Rusell, 2010).

Diép ha chau la mét loai duge liéu quy da
duge st dung trong diéu va chiia tri mot s
bénh tat trong dan gian ti lau. Ching hang
nhu: Diép ha chéu c6 tac dung mat gan, 1gi
tiéu, giai doc, diéu tri cac bénh vé dudng tiéu
hoéa, diéu tri bénh tiéu dudng, c6 tac dung tich
cuc lén hé théng mién dich. Tuy nhién, nhiing
hiéu biét vé hoat tinh sinh hoc ctia né chua
dudc cong bo mot cach day dua, déc biét 1a hoat
tinh chéng oxi héa ctia n6. Hon niia, nhiing
cong dung cua diép ha chau truéc day chu yéu
tap trung vao chiia bénh, it tng dung trong
linh vuc thuc phdm. Nhiing nim gan day tai
tinh Phud Yén, cay diép ha chau da dudge chon 1a
mot trong nhiing cay dugc lidu day tiém ning,
cdy nay dudc tréng véi qui mo cong nghiép. Véi
diéu kién dat dai, thd nhudng thuan lgi, Diép
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ha chau tréng tai Phd Yén c6 nhiing dic tinh
quy, c6 chat lugng cao gitp cho ngudn dugc liéu
nay c6 chat lugng kha tot.

Nghién ctu nay dude thuc hién nham danh
gia anh hudng cua diéu kién chiét dén ham
Iuong polyphenol va hoat tinh chéng oxi héa ctia
cdy diép ha chau trong tai Phu Yén. T d6 dé ra
diéu kién tach chiét thich hop. K&t qua nghién
ctiu s& cung cap dif liéu khoa hoc vé diéu kién
chiét cay diép ha chau dé thu dude ham lugng
polyphenol va hoat tinh chéng oxi héa cao nh4t.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu

2.1.1. Cay diép ha chau

Diép ha chau st dung trong nghién ctu la
loai diép ha chau ding (Phyllanthus amarus).
Nguyén liéu duge thu hai truc tiép tai rudng
trong tai xa Hoa An, huyén Phd Hoa, tinh Pha
Yén trong thang 7/2013.

2.1.2. Héa chat

(DPPH),
axit Gallic, L.-3,4-dihydroxyphenylalanine (L-
DOPA), axit linoleic mua cua
hang Sigma Aldride (USA). K,(Fe[CNl]y),
AICl;, axit trichloracetic (TCA), NaH,PO,,
Na,HPO,, Na,CO,, thuéc thi Folin-Ciocalteu,
Tween 80, ethanol, methanol va acetone.
Nhiing héa chit nay mua t& hang Merck
(Dtic). Tat ca héa chit st dung trong nghién

1,1-diphenyl-2-picrylhydrazyl

-carotene,

ctiu déu dat hang phan tich.

2.2. Phuong phap nghién ciu

2.2.1. Phuong phap thu miu

M3Au cay diép ha chau duge thu truc tiép tai
rudng. Mau dugc chon mot cach ngau nhién trén
ba rudng khac nhau, méi ruong (500m?), mdi
rudng lai chon ngau nhién ba vi tri khac nhau
(khoang 0,5 kg/vi tri), sau d6 tron lai. Mau sau
khi duge thu hoach, xac dinh cac théng s6 vé
sinh truéng nhu: Chiéu cao, mtc do trudng
thanh va tuéi thu hoach. Mau tuci dude phoi
khé tu nhién, sau dé tach riéng thanh ba phan
khac nhau: La, than va ré. Cac phan tich vé
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thanh phan khéi lugng, ham lugng polyphenol
va hoat tinh chéng oxi héa duge tién hanh trén
ba phan khac nhau dé chon phan c6 hoat tinh
chéng oxi héa cao nhat phuc vu cho nhiing
nghién ctiu tiép theo.

2.2,.2. Céng thirc thi nghiém

Pé nghién ctu anh hudng cta dung moi
chiét, st dung bon loai dung méi c6 d6 phan cuc
khac nhau, gom: Acetone 50%, ethanol 50%,
methanol 50% va nuéc. Cac théng s6 vé thoi
gian chiét, nhiét d6 chiét va ti 1& nguyén
liéu/dung moi chiét duge giii ¢d dinh véi gia tri
tuong tng la: 30 phuat, 60°C va 1/25 (g/ml). Loai
dung moéi chiét thich hgp dudc chon dua vao
ham luong polyphenol va hoat tinh chéng oxi
hoéa cao nhat. Sau dé st dung dung méi nay dé
nghién ctiu cac thong s6 khac.

Anh hudng ctia thdi gian chiét dén ham
Iuong polyphenol va hoat tinh chéng oxi héa ctia
14 Diép ha chau dudc nghién cttu & cac méc thoi
gian 5, 10, 20, 30 va 40 phiut. Cac thong s khac
¢6 dinh bao gbm: Dung méi chiét, nhiét do chiét
va ti 1&é nguyén liéu/dung méi chiét 1la 1/25
(g/ml). Thoi gian chiét thich hgp cling duge lua
chon dya vao ham lugng polyphenol va hoat
tinh chéng oxi héa cao nhat, c6 dinh thong s
nay dé nghién ctiu cac thong s6 con lai.

Anh huéng ctia nhiét d6 chist d&n ham
Iuong polyphenol va hoat tinh chéng oxi héa ctia
14 Diép ha chau dugc thuc hién & 30, 40, 50, 60
va 70°C. Cac thong s8 ¢d dinh gdm: Dung méi
chiét, thoi gian chiét va ti 1& nguyén liéu/dung
moi chiét. Nhiét do chiét thich hgp dudc lua
chon dya vao ham lugng polyphenol va hoat
tinh chéong oxi héa. Sau khi x4c dinh duge nhiét
do chiét thich hgp, ¢6 dinh théng s§ nay dé
nghiém ctu anh hudéng cta ti 1& nguyén
liéu/dung moi chiét.

Anh huéng cta ti 1& nguyén liewdung mbi
chiét dugc nghién ctu & cac mic 1/10, 1/20, 1/30,
1/40 va 1/50 (g/ml). Cac thong s6 c¢6 dinh gom:
Dung méi chiét, thoi gian chiét va nhiét do
chiét. Ti 1é nguyén liéu/dung moéi thich hgp cling
dugc lua chon dya vao ham lugng polyphenol va
hoat tinh chéng oxi héa.
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Trong tat ca cac thi nghiém trén, nguyén
liéu Diép ha chau kho duge bam nhd bing may
cit (Super Blender, MX-T2GN, Matsushita
Electric Industrial Co., Japan) trudc khi tién
hanh chiét, khéi Iugng nguyén liéu cho mdi lan
chiét 1a 2g. Qua trinh chiét dugc thuyc hién trong
bé 6n nhiét (Elma, S 300H, Elmasonic, Germany)
¢6 kiém soat nhiét d6 véi do chinh xac + 0,1. Dich
loc thu dugc sau qua trinh ly tAm 6 4°C, téc do
5.000 rpm trong 15 phiit (Centrifuge, Labentech,
Mega 17R, Germany), dudc bay hoi duéi diéu
kién giam Aap suét trén thiét bi c6 quay chan
khéng (RV10, Digital V, IKA, Germany) sau d6
duge hoa lodng lai trong nudc cdt ding bang thé
tich dung méi chiét ban dau dé thu duge dich
chiét tho, dich chiét nay dude st dung dé tién
hanh cac phén tich hoat tinh sinh hoc.

2.2.3. Xac dinh ham Ilugng polyphenol
tong sé

Ham lugng polyphenol téng duge xac dinh
theo phuong phéap cta Singleton et al. (1999) véi
mét vai hiéu chinh nhé. Cu thé nhu sau: Dich
chiét dudc hoa loang & néng do thich hdp, sau d6
0,1ml dich chiét da pha lodng trén véi 0,9ml
nuée cat truée khi thém 1ml thudc thi Folin-
Ciocalteu. Hoén hgp dugc tron déu trudc khi
thém 2,5ml Na,CO; 7,5%. Sau d6, hén hop phan
ting dugc giti & 30°C trong 30 phut trude khi di
do & buéc séng 760nm st dung may quang phd
ké& (Carry 50, Varian, Australia). K&t qua dudc
bao céao bdi miligam axit Gallic tuong duong (mg
GAE)/g chét kho.

2.2.4. Xac dinh kha niang chéng oxi héa

- Xac dinh kha nidng khi géc tu do DPPH
(1,1-diphenyl-2-picrylhydrazyl)

Kha nang khi goc tu do DPPH duge xac
dinh theo phuong phap ciia Fu andShieh (2002)
v6i mot vai hiéu chinh nhé. Cu thé nhu sau:
Khoang 20-140ul dich chiét da pha lodng dén
néng do thich hgp dude tron véi nude cit dé dat
thé tich tong cong 3ml. Sau d6 thém 1ml dung
dich DPPH 0,2mM, léc déu va dé yén trong béng
t61 30 phut. D6 hap thu quang hoc duge do &
buéde séng 517nm (Carry 50, Varian, Australia).



Kha nang khi goc tu do DPPH dugc xac dinh
theo cong thic sau:

DPPH (%) = 100 x (Agp-Agp)/Ace.

Trong d6: Aqy: Do hap thu quang hoc cua
mau tring khong chta dich chiét, Agp: Do hap
thu quang hoc ciia mau c6 chta dich chiét. Ké&t
qua bao cdo bdi gia tri IC;, 14 néng dd cta dich
chiét kht duge 50% goc tu do DPPH 6 diéu kién
xac dinh. Gia tri IC, cang thap thi hoat tinh
khti goc tu do DPPH cang cao.

- Xac dinh tong ning luc khi

Téng ning luc khi duge xac dinh theo
phuong phap ctia Oyaizu (1986) v6i mot vai hiéu
chinh nho. Cu thé nhu sau: Nhiéu thé tich khac
nhau cta dich chiét duge tron véi dém
phosphate pH = 6,6 dé dat thé tich cudi cung
1,6ml trudéec khi thém 0,5ml K,;(Fe[CN]y) 1%.
Hoén hgp duge 4 6 50°C trong 20 phit, sau d6
thém 0,5ml TCA 10% va 2ml nuéc cit, cudi cung
0,4ml AICl, 0,1% dugc thém vao. Do hip thu
quang hoc dugc xac dinh tai buéec séng 700nm.
Do héap thu quang hoc cang cao thi nang luc khi
cang manh. K&t qua dugc tinh toan bdi gia tri
IC;, 12 lugng mau lam téng do6 hap thu quang
hoc 1én 0,50.

- Xac dinh kha nidng han ché su oxi héa
chat béo trén mé hinh B-carotene-linoleic

Hoat tinh chéng oxi héa chit béo trén mo
hinh [-carotene-linoleic dugc xac dinh theo
phuong phéap cua Taga et al. (1984).

- Xac dinh kha nang han ché su hinh thanh
hydroperoxide trong mé hinh dau-nuéc

Hé nhii tuong dau-nuée duge chuan bi gdm:
10% dau ca, 85% nuée va 0,5% Tween 80. Hon
hop duge déng hoéa & toc do 10.000 rpm trong 5
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phut (IKA, T18B, Ultra-Turax, Germany).
Chinh xac 2ml dich chiét duge tron déu véi 10ml
hé nhii tuong dau-nuéc chia trong 6ng nhua
50ml c6 nép day, dit trong ta 6n nhiét & 50°C,
qué trinh oxi héa chat béo duge quan sat hang
ngay. Ham lugng hydroperoxide duge xac dinh
theo phuong phéap cua Richards and Hultin
(2002). Ham lugng hydroperoxide dugc xac dinh
trén dich chiét chat béo theo phuong phap ctua
Bligh and Dyer (1959). Két qua tinh toan ham
lugng hydroperoxide tit dudng chuidn Cumene
hydroperoxide (HPO) nong do tit 0-120 nmol/ml.

2.2.5. Phuong phap xit ly s6 liéu

T4t ca cac thi nghiém duge bo tri 1ip lai 3 1an
dé dam bao tién hanh phan tich ANOVA.S6 liéu
dugc phan tich ANOVA bang phan mém xi 1y s
liéu théng ké chuyén dung Statistica 8.0 (Stasoft,
Tulsa, Ok, USA). Kiém dinh Tukey dugc thuc hién
dé danh gi4 miic 6 khac biét c6 ¥ nghia gitia cac
gia tri v6i miic y nghia P < 0,05.

3. KET QUA VA THAO LUAN

3.1. Thanh phan khéi lugng ctia cay Diép
ha chau

Két qua 6 bang 1 cho biét: La 1a thanh
phin chi€m ti 1& cao nhat chiém 46,6% theo
khoi lugng tuci va néu tinh theo khoi lugng
kho 1a 47,2%, tiép dén 1a phan than cua cay
chiém 35,2% theo khéi lugng tuoi hodc 33,9%
theo khéi lugng khé. Phan ré chiém ti 1é thap
nhat, khoang 18,2% theo khéi lugng tuci va
theo khoi lugng kho 1a 20,4%. Nhu vay, phan
chiém ti 1é 16n nhat 1a 14, day ciing dugc xem la
thanh phéan chinh dé thu héi lam nguyén liéu
trong qua trinh san xuat dugc liéu. Phan than

Bang 1. Thanh phan khéi lugng ctia cay Diép ha chau (n = 5)

. Tuoi Khé
Thanh phan - .
Khdi lwvgng (g) Tilé (%) Khdi lwvgng (g) Tilé (%)
La 760 + 39,1 46,6 + 0,85 250 + 29,8 47,2+ 4,19
Than 575+ 34,6 35,2+ 1,47 179+ 9,6 33,9+ 1,30
Ré 298 + 47,2 18,2+ 2,19 109+ 9,4 20,4+1,84
Trung binh téng 1.633 100 538 101,5
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va ré dugc xem la phan phé liéu. Tuy nhién,
hai thanh thanh phan nay chiém téi 53,4%
theo khéi lugng tuci ho#c 54,3% tinh theo khéi
lugng khd, néu bo di sé gay lang phi dong thoi
c6 thé tac dong x&u dén moi trudng. Do d6, dé
nang cao hon niia gia tri kinh té& ctia cay dugc
lidu quy nay, cAn quan tAm hon niia dén phu
pham tit cAy Diép ha chau trong qua trinh san
xuat dude liéu.

3.2. Ham lugng polyphenol tdng sé va hoat
tinh chéng oxi héa ctia cAy Diép ha chau &
cac b0 phan khac nhau

Polyphenol 1a mét trong nhiing thanh phéan
quan trong nhit va chiém ti 1& 16n trong thuc
vat néi chung. Day 1a chat chéng oxi héa manh.
Vi vay, chi tiéu nay kha quan trong trong
nghién ctiu hoat tinh chéng oxi héa ctua thuc
vat. Hinh 1A trinh bay két qua phan tich tong
ham luong polyphenol va hoat tinh chéng oxi
héa ctia phan 14, than va ré cta ciay Diép ha
chau trong tai Phu Yén. Két qua cho thay phan
14 c6 ham lugng polyphenol cao nhit véi 217 mg
GAE/g chat kho (db) tiép theods 1a phan ré va
phan than véi ham lugng polyphenol tuong tng
la 97 va 85 mg GAE/g db. Theo Marja et al.
(1999), nhiing loai thuc vat c6 ham lugng
polyphenol 16n hon 20 mg GAE/g db thi c6 hoat
tinh chéng oxi h6a manh. Nhu vay, ham lugng
polyphenol cua 14, than va ré caa cay Diép ha
chau cao hon gia tri khuyén céo trén lan lugt 1a

b
I | |
i Thin Bl

B phin

=

£

il g ng grotypivenal (g GaEg dis)

-

(A)

Khia mang ki gbo e do DPPH (%)

10,9, 4,9 va 4,3 1an. Do d6, Diép ha chau c6 hoat
tinh chéng oxi héa manh. Hoat tinh chéng oxi
hoéa cua Diép ha chau duge trinh bay trong hinh
1B. Trong d6, phén la thé hién hoat tinh chéng
oxi héa cao nhat (59,7%), tiép dén la phan ré
(46%) va cudi cung 1a phan than (34,3%). Nhiing
két qua trén cho thdy phan 14 khéng nhiing
chiém ti 1& khéi lugng cao nhit ma con c6 ham
Iuong polyphenol va hoat tinh chéng oxi héa cao
nhat. K&t qua nghién citu nay goép phan ly giai
vi sao trong san xuat duge lidu, ngudi ta chu yéu
diung phan 14, trong khi dé phan than va ré
khong duge st dung. Tu nhiing két qua dat
dugc, ching t6i chon phan 14 dé nghién ctiu céc
yéu td anh hudng dén qua trinh chiét nhim thu
dugc dich chiét c6 ham luong polyphenol va hoat
tinh chéng oxi héa cao nhAt.

3.3. Anh huéng cta dung méi chiét dén
ham lugng polyphenol tong s6 va hoat tinh
chong oxi héa

Dung méi chiét 1a mot trong nhiing yéu t6
quan trong c6 anh hudng dén hiéu qua chiét.
Anh hudng ctia cac loai dung méi chiét 1én ham
Iuong polyphenol va hoat tinh chéng oxi héa ctia
dich chiét dugc thé hién trong hinh 2. Két qua
cho thdy dung méi chiét ethanol 50%, methanol
50% va nuéc cho ham lugng polyphenol cao hon
dang ké so véi dung méi chiét acetone 50% (P<
0,05). Ham luong polyphenol chiét dudc nho 4
loai dung moi ethanol 50%, methanol 50%, nuéc

¢
- b
]
40 a
]
(B)
10
0

1} ]

(B)

84 phin

Hinh 1. Ham lugng polyphenol (A) va hoat tinh chéng oxi héa (B)
cua cac phan trén cay Diép ha chau

Ghi chi: Céc chii cai trén cét khac nhau chi ra su khac nhau cé y nghia thong ké (P < 0,05).
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Hinh 2. Anh huéng cua dung méi chiét 1én ham lugng polyphenol (A)
va hoat tinh chong oxi héa (B) ctia 14 Diép ha chau

Ghi chi: Cac chii cai trén cot khac nhau chi ra su khac nhau cé y nghia théng ké (P< 0,05).

va aceton 50% lan lugt 1a 218, 209 va 206, 163
mg GAFE/g db. Két qua phan tich cling cho thay
khong c6 su khéac biét dang ké ham luong
polyphenol chiét dugc ti ba dung moi dau (P >
0,05). Mot xu huéng tuong tu cting duge ghi
nhan d61 véi hoat tinh chéng oxi héa (Hinh 2B).
Theo d6, dung moi chiét 1a ethanol 50%,
methanol 50% va nuéc cho hoat tinh chéng oxi
hoéa cao hon acetone 50% (P < 0,05). Hoat tinh
chéng oxi héa cua dich chiét acetone 50%,
ethanol 50%, methanol 50% va nuéc lan lugt 1a
27,7; 43,7; 39,6 va 36,8%. T nhiing két qua dat
dugc ching t6i chon dung méi chiét 1a ethanol
50% cho nhiing thi nghiém tiép theo.

3.4. Anh huéng ctia thoi gian chiét dén ham
lugng polyphenol tdng s6 va hoat tinh
chong oxi héa

Thoi gian chiét ciing 14 mot nhan t6 quan
trong anh hudéng dén qua trinh chiét. Hinh 3
cho thay anh hudng ctia thoi gian chiét dén ham
Iuong polyphenol va hoat tinh chéng oxi héa ctia
dich chiét tit 14 diép ha chau. Thoi gian chiét &
20, 30 va 40 phut cho ham lugng polyohenol cao
hon dang ké so véi thoi gian chiét & 5 va 10 phut
(P < 0,05). Khi tang thoi gian chiét ti 5 phut 1én
20 phit, ham lugng polyphenol chiét dudc ting
tuong tng 1la 157 1én 211mg GAE/mg db (Hinh

3A). Tuy nhién, khi kéo dai thoi gian chiét 1én
30 va 40 phut, ham lugng polyphenol ting 1én
khong dang ké va khong c6 su khac biét so véi
thoi gian chiét 20 phit (P > 0,05). K&t qua cling
dugc ghi nhan tuong tu déi véi hoat tinh chéng
oxi héa (Hinh 3B). Hoat tinh chéng oxi héa ctia
dich chiét sau 5, 10, 20, 30 va 40 phut lan luot
la 28,9; 37,2; 41,8, 42,6 va 44,2%. Polyphenol la
nhiing hgp chat chéng oxi héa manh va c6 mit
phé bién trong thuc vat va ching déng gop
chinh cho hoat tinh chéng oxi héa cua thuc vat.
Vi vay, ham lugng polyphenol c6 moéi lién quan
chit ché véi hoat tinh chdng oxi héa. T nhiing
két qua dat dude chiing t6i chon thdi gian chiét
1a 20 phit cho nhiing thi nghiém tiép theo.

3.5. Anh huéng ctia nhiét do chiét dén ham
lugng polyphenol tdng s6 va hoat tinh
chong oxi héa

Hinh 4 thé hién anh hudng cta nhiét d6
chiét dén ham lugng polyphenol va hoat tinh
chéng oxi héa ctia dich chiét. Hinh 4A cho thay,
khi tang nhiét do chiét tu 30 lén 50°C, ham
lugng polyphenol tang 1én dang ké (P < 0,05), tix
138 dén 201mg GAE/g db. Tuy nhién, khi ting
nhiét d6 1én trén 60°C va 70°C, ham lugng
polyphenol gan nhu khong tang (P > 0,05). Anh
hudng ciia nhiét do dén hoat tinh chong oxi héa
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Hinh 3. Anh huéng cua thoi gian chiét 1én ham lugng polyphenol (A)
va hoat tinh chong oxi héa (B) ctia 14 Diép ha chau

Ghi chi: Céc chii cai trén cét khac nhau chi ra su khac nhau cé y nghia thong ké (P < 0,05).
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Hinh 4. Anh huéng ctia nhiét dé chiét 1én ham lugng polyphenol (A)
va hoat tinh chéng oxi héa (B) cta la Diép ha chau

Ghi chi: Céc chii cai trén cét khac nhau chi ra su khac nhau cé y nghia thong ké (P < 0,05).

caa dich chiét ciing duge thé hién trén hinh 4B.
Theo d6, mot xu hudng tuong tu cling duge quan
sat nhu d6i véi ham luong polyphenol. Diéu nay
¢6 thé duge 1y gidi 1a khi téng nhiét do, kha
ning khuéch tan caa cic chat tan ra méi truong
chiét t6t hon va vi vay chiét dugc nhiéu cac chat
c6 hoat tinh chéng oxi héa hon (polyphenol
nhiéu hon). Do vay, hoat tinh chéng oxi héa
cling tang lén. Tu nhiing két qua dat dugc
ching tdi chon nhiét d6 chiét 1a 50°C cho nhiing
thi nghiém tiép theo.

3.6. Anh huéng cta ti 1é nguyén liéu/dung
moéi chiét dén ham lugng polyphenol tong
s6 va hoat tinh chéng oxi héa

Anh hudng ca ti 1& nguyén liéw/dung moi
chiét d&n ham lugng polyphenol va hoat tinh
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chéng oxi héa dugc thé hién trén hinh 5. Hinh
5A cho thiy ti 1& nguyén liéu so v6i dung méi
chiét 1/30 (g/ml) 1a thich hop cho qué trinh chiét
dé thu duge ham lugng cao nhat polyphenol. Ti
1é nay cho ham lugng polyphenol (211 mg
GAE/mg) cao hon dang ké so véi chiét ¢ ti 1é
1/10 (g/ml) hoac 1/20 (g/ml). Chiét 6 ti 1é nguyén
liéu/dung mo6i 1a 1/40 hoac 1/50 (g/ml) khong
lam tang dang ké ham lugng polyphenol (P >
0,05). Vé hoat tinh chéng oxi héa (Hinh 5B),
chiét 6 ti 1é 1/30 (g/ml) cho hoat tinh chéng oxi
héa cao nhat (42,4%), chiét & cac ti 1& khac hoat
tinh chéng oxi héa thu dudc thap hon (P < 0,05).
Tu nhiing két qua dat dude ching téi chon ti 1&
chiét thich hgp 1a 1/30 (g/ml) cho nhiing thi
nghiém tiép theo.
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Hinh 5. Anh huéng ctia ti 18 nguyén liéu/dung méi chiét 1én ham lugng

polyphenol (A) va hoat tinh chéng oxi héa (B) ctia 1a Diép ha chau

Ghi chi: Céc chii cai trén cot khac nhau chi ra su khac nhau cé y nghia théng ké (P <Ikm 0,05).

3.7. Danh gia hoat tinh chéng oxi héa cta
dich chiét & diéu kién chiét t6i vu

Hoat tinh chéng oxi héa cta 14 cay Diép ha
chau trén in vitro va trén moé hinh pB-carotene-
linoleic va ddu-nude duge thé hién trén hinh 6.
Hoat tinh chéng oxi héa dya vao kha ning khu
goc tu do DPPH (Hinh 6A) va tong nang luc khit
(Hinh 6B) phu thudc vao ham lugng chit chéng
oxi héa c6 trong dich chiét. Theo d6, khi ting
thé tich dich chiét tit 30-200p], kha ning khu
goc tu do DPPH téng uong ting t& 20,5-77,8%.
D& v6i téng ning luyc khit, khi thé tich dich
chiét tang tit 50-1000pl, d6 hap thu quang hoc &
700nm (Abs. 700) ting tir 0,1278 1én 1,2728. Gia
tri Abs. 700 cang cao, tong nang luc khi cang
manbh.

Su gidm gia tri d6 hap thu quang hoc 6 buéde
séng 470nm cua md hinh oxi héa B-carorene-
linoleic trong su c6 mat dich chiét 14 Diép ha
chau ¢ néng d6 250ppm, 500ppm, BHA 100 ppm
va mau ddi chiing dugc trinh bay trong hinh 6C.
Su mat mau cua B-carotene trong mé hinh nay
da dugc st dung dé danh gia hoat tinh chéng oxi
héa ctua dich chiét thuc vat (Madhujith and
Shahidi, 2007; Wijeratne et al., 2006). Trong mo
hinh nay, cac goc tu do tao ra do qui trinh oxi
héa axit linoleic sé& t4n cong vao cac ndi doi ctia
B-carotene lam mat mau chit nay (Matthaus,
2002). Vi vay, phuong phap nay thudng st dung
dé danh gia hoat tinh cta cac chit chong oxi héa

chua biét hoac da biét trudc (Wettasing and
Shahidi, 1999). Mau d6i chting (PC) c6 mtc dd
giam gia tri cia Abs. 470 16n nhat cho thay B-
carotene trong mau nay bi oxi h6a manh nhat.
D61 véi cac mau DC 250ppm va DC 500ppm, su
giam Abs. 470 cham hon nhiéu so véi mau DC,
diéu d6 chiing td B-carotene trong cic mau nay
it bi oxi héa hon. C6 duge két qua nay 1a vi trong
dich chiét c6 chiia cac chat chéng oxi héa cé tac
dung tri hodn su oxi héa cia B-carotene. Két
qua nghién ctu ciing chi ra ring hoat tinh
chéng oxi héa phu thudc vao nong do dich chiét.
Theo dé, nong do dich chiét 500ppm cé tac dung
chong oxi héa cao hon ¢ 250ppm. Nghién ciiu
ciing chi ra rang & néng d6 dich chiét 500ppm cb
tac dung chong oxi héa tuong ducng BHA
100ppm.

Hoat tinh chéng oxi héa ctua dich chiét 14
Diép ha chau cting dugec danh gia trén mé hinh
dau-nuée (Hinh 6D). Trong mé hinh nay mét
lan niia cho thady mau chta dich chiét é néng d6
(DC 250ppm) (DC
500ppm)cé tac dung tri hodn dang ké su hinh

250ppm va 500ppm
thanh hydroperoxides so v6i miu déi chiing
(DC). Két qua ciing cho thay kha néng tri hoadn
su oxi hoa chit béo trong md hinh nay phu
thuoc vao nong do dich chiét va & néng do
500ppm c6 tac dung tc ch& su hinh thanh
hydroperoxides tuong duong v6i BHA 100ppm.
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Hinh 6. Hoat tinh chéng oxi héa cta dich chiét 1a diép ha chau

trong in vitro va trong cac moé hinh

4. KET LUAN

Trong cdy Diép ha chau, 14 1a b6 phan cé
ham lugng polyphenol téng s6 va kha nang kht
goc tu do DPPH cao nhat véi gia tri tuong tng
12 217mg GAE/g db va 59,7%, tiép theo 14 phan
vé véi gia tri 14n lugt 1a 97 mg GAE/g db va 46%
va cudbi cung la phan than véi gia tri 1a 85mg
GAF/g db va 34,3%.

Diéu kién tach chiét thich hop dé thu dudgc
ham luong polyphenol va hoat tinh chéng oxi
héa cua 14 cay Diép ha chiu dudge xac dinh nhu
sau: Dung méi chiét 1a ethanol 50%, thoi gian
chiét 1a 20 phit, nhiét do chiét 1a 60°C va ti lé
nguyén liéu/dung méi chiét 1a 1/30 (g/ml). Hoat
tinh chéng oxi héa cta dich chiét 14 cay Diép ha
chau thé hién hoat tinh chéng oxi hoéa trén
invitro (kha nang khii géc tu do DPPH va tong
ning luc kht) va trén cdc mé hinh (mé hinh B-
carotene-linoleic va mé hinh dau-nuéc).

Nhiing phat hién cta ching t6i chi ra tiém
nang st dung ciy Diép ha chau nhu mét nguon
chiét suét chét chong oxi héa tu nhién dé nang
cao kha n#ng ting dung trong linh vuc thuc
pham chiic nang. Két qua nay c6 thé duge xem
nhu nhiing bao cdo dau tién vé hoat tinh chéng
oxi héa ciia cay Diép ha chau trong tai Phu Yén.
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