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TOM TAT

Cay ca cao duoc trdng nhiéu & cac tinh Tay Nguyén véi muc dich 14y hat nhwng 14 ca cao cé chira nhiéu chét
polyphenol (chat cé khd nang chéng oxy héa) chwa dwgc nghién clru st dung vao muc dich gi. Nghién ctu nay
dwoc thuc hién nhdm xac dinh didu kién chiét thich hop d& thu nhan bot chiét giau polyphenol tiv 14 ca cao sau do
bot chiét nay dwoc str dung dé ther nghiém kha nang han ché sw oxy héa lipid trén co' thit ca bép. Didu kién chiét
thich hgp dwoc xac dinh nhw sau: dung mbi chiét 1a 50% ethanol, nhiét do chiét la 75°C, thoi gian chiét1a 90 phut va
st dung phwong phap chiét cd sy hd tro clia séng siéu am. Bt chiét thu dwoc trong didu kién thich hop cé ham
lwgng polyphenol tdng sb, kha nang bat gbc tw do DPPH (ECso) va tdng nang luc khir (ECso) lan lwot la 21,33 mg
GAE/g chét kho; 0,05 mg/ml va 0,39 mg/ml. Két qua thir nghiém trén co thit ca bép cho thay bt chiét 1a ca cao c6
kha ndng han ché sy oxy héa lipid cua thit ca xay bdo quan lanh trong 9 ngay. Nghién ctvu ndy cho thay la ca cao la
nguyén liéu tiém nang dé thu nhan bot chiét giau polyphenol, cé thé (rng dung dé& ngdn nglra sw oxy héa lipid cho
san pham thay san.

T khoa: Hoat tinh chdng oxy hda, |4 ca cao, diéu kién chiét, han ché oxy héa lipid, co thit ca bép.

Antioxidant Activity of Theobroma Cacao Extract In Vitro
and Its Effect on Lipid Oxidation of Cobia Muscles

ABSTRACT

Cacao tree (Theobroma cacao L.) is widely grown in the Central Highlands of Vietnam. During the harvest period,
the leaves are not used for any purpose. The present study was conducted to determine the suitable extraction
conditions to obtain a rich polyphenol and antioxidative extract from the cacao leaf. The dried cacao leaf extract was
applied to prevent lipid peroxidation in the cobia muscles. The suibtale extraction conditions were determined as follows:
the extraction solvent was 50% ethanol, the extraction temperature was 75°C, the extraction time was 90 min and the
extraction method was ultrasound-assisted extraction. The extract obtained under the suitable conditions had the total
polyphenol level, DPPH radical scavenging activity (ECsg) and total reducing power (ECsp) of 21.33 mg GAE/g dry
matter, 0.05 mg/ml and 0.39 mg/ml, respectively. The dried cacao leaf extract was effective in retarding lipid oxidation of
minced cobia muscles during cold storage of 9 days. Thus, the cacao leaf extract had a potential to be used as a natural
antioxidant to control lipid oxidation during the cold storage of aquatic products.

Keywords: Antioxidant activity, cacao leaf, solvent extraction, lipid oxidation prevention, cobia muscles.

o o N ung thu (Pandey and Rizvi, 2009). Nhiing
1. DAT VAN DE nghién ctu dich té hoc da chi ra rang ché do an

Polyphenol 1a hop chét chuyén héa thi cap gidu polyphenol c6 khad ning ngin ngiia nhiéu
trong thuc vat. Nhiéu bang chiing khoa hoc cho loai bénh cho con nguci (Kuriyama et al., 2006).
thdy nhom hgp chait nay ¢6 kha ning chéng oxy  Thuc vat 1a nguén nguyén liéu tiém ning dé thu
héa, khang khuén, khang viém va khang t& bao nhan dich chiét gidu polyphenol c6 khd ning
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chéng oxy hoéa (Osman et al., 2004; Basaga et
al., 1997; Kris-Etherton and Keen, 2002).

Ca bép (Rachycentron canadum) 14 mot loai
ca cb6 gia tri dinh dudng cao, déic biét c6 chaa
nhiéu axit béo khong no nhu omega-3 va omega-
6, c6 nhiéu tac dung tét d6i véi stic khée con
ngudi. Theo két qua nghién cttu cta Taheri et al.
(2009), ham lugng axit béo bao hoa, axit béo chua
no, omega-3(-3), omega-6(i-6), téng EPA va
DHA trong cd thit ca bép 1an lugt 14 46,01; 49,37;
8,19; 7,24; 7,563%. Tuy nhién, v61 dic diém nay
ma chat lugng ctia ca bép bi gidm nhanh chéng
trong qué trinh bdo quan sau thu hoach. Trong
qua trinh bio quan, su oxy héa lipid dién ra
nhanh chéng, 14 nguyén nhan chinh lam gidm
huong vi, mui, mau sc, cdu tric va sinh ra cac
hop chat c6 hai cho stic khée (Kanner, 1994). Dé
han ché quéa trinh oxy héa lipid x4y ra trong qua
trinh bao quan nguyén liéu va san phidm thuc
pham, cac chit chéng oxy héa thuong dude st
dung (Kumar et al., 2015). Mot s6 hgp chit chéng
oxy héa téng hgp nhu butylated hydroxyl anisole
(BHA) va butylated hydroxyl toluene (BHT) da
duge st dung dé bao quan thuc phdm. Tuy nhién,
mot s6 nghién ctu da chi ra ring nhiing chat
chong oxy hoéa tong hop nay cé thé giy ra nhiing
tac dung khéng mong muon va gay lo ngai vé siic
khée cho ngudi tiéu dung (Kahl and Kappus,
1993; Faine et al, 2006). Chinh vi thé, viéc
nghién ctu cac hop chit chéng oxy c6 ngudn goc
ti ty nhién, khong ddc hai d6i véi stic khde nguoi
st dung, dang dugdc nhiéu nha khoa hoc va nha
san xudt quan tam.

Cay ca cao c6 tén khoa hoc la Theobroma
cacao, 1a cay cong nghiép nhiét déi, dugc trong &
nhiéu noi trén thé gisi. O Viet Nam, cay ca cao
duge tréong nhiéu tai cac tinh Tay Nguyén
(Nguyén Tai Sum, 1996). Trong qua trinh sinh
trudng va phat trién, cdy ca cao thudng xuyén
dude cdt canh, tia tan dé dam bao dé rAm can
thiét. Lugng 14 cay dudc tia d6 chua duge st dung
cho bat ctt muc dich gi. Nhiing nghién ctiu trude
day chi cht yéu tap trung vao danh gia hoat tinh
sinh hoc cia qua ca cao (Lee et al., 2003). Theo
Osman et al. (2004), dich chiét tu 14 ca cao thu
hoach tai Malaysia c6 kha ning chéng oxy hoéa
manh. Cho dén nay, chua c6 céng trinh nghién

ctiu nao dude thuc hién dé thu nhan va dng dung
dich chiét polyphenol c6 kha ning chéng oxy héa
tlt 14 ca cao trong tai Viét Nam.

Do d6, nghién ctu dugdc tién hanh nham:
xéc dinh diéu kién chiét thich hop dé thu nhan
dich chiét giau polyphenol c6 khd ning chéng
oxy héa tit 14 ca cao va thi nghiém st dung dich
chiét thu duge dé han ché su oxy hoéa lipid trén
co thit ca bép.

2. VAT LIEU VA PHUONG PHAP

2.1. La ca cao

L4 ca cao st dung trong nghién ctiu dugc thu
hai truc tiép tai vuon trong ctia ngudi dan & tinh
Gia Lai vao thang 3/2015. Nguyén liéu dugce siy
kho6 & nhiét do 45°C trong thoi gian 12 gid, t61 dod
d4m khoang 10%. Nguyén liéu kho dude nghién
nhd bang may nghién (Super Blender, MXT2GN,
Matsushita Electric Industrial Co., Ltd, Nhat
Ban) va sang qua luéi sang c6 dudng kinh 0,1 mm.
Bot nguyén liéu kho duge bao gbéi chian khong
trong bao bi PA va bao quan & nhiét d6 -40°C cho
dén khi tién hanh thi nghiém.

2.2. Hbéa chat va thuéc thw
1,1-Diphenyl-2-picrylhydrazyl (DPPH), axit

gallic, thudc tht Folin-Ciocalteu, potassium
ferricyanide (K Fe[CN]g), aluminium chloride
(AICly), sodium carbonate (Na,CO,),

trichloroacetic acid (TCA), thiobarbituric acid
(TBA), epigallocatechin gallate (EGCG), cloroform
dudc cung cAp bdi cong ty Sigma Aldrich (Hoa Ky).
Céac hoéa chat va thudce thi khac st dung trong
nghién ctiu déu dat hang phan tich.

2.3. Nghién cttu anh hudng ctia diéu kién chiét

Trong nghién cGu nay, phuong phap
nghién ctu don yéu t& dugc su dung. Thi
nghiém sau ké thiia két qua nghién ctu cua
cac thi nghiém trudc. Nghién ctu danh gia su
anh hudng cta noéng d6 dung mdi chiét
(ethanol/mudc) (0, 25, 50, 75 va 100%), nhiét do
chiét (30, 45, 60, 75 va 90°C) va thoi gian chiét
(10, 30, 60, 90 va 120 phut). Trong cac thi
nghiém nay ty 1é nguyén liéu/dung méi chiét 1a
1/50 (g/ml) dudc git c6 dinh.
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Dé danh gia anh hudng clia séng siéu am
dén hiéu qua chiét polyphenol va hoat tinh
chong oxy héa cua 14 ca cao, nguyén liéu dugc
chiét trong diéu kién thich hop (loai dung moi
chiét, nong d6 dung méi chiét, ty 1é nguyén
liéu/dung méi chiét, nhiét d6 chiét, thoi gian
chiét) ducc lua chon ti cac thi nghiém trén.
Diéu kién chiét c6 su hod trg ciia séng siéu am
nhu sau: mau dudgc chiét trong bé siéu am S15-
S900H (Elma Co., Diic) véi tan sb cua séng siéu
am la 37 Hz.

Trong tat ca cic thi nghiém trén, sau khi
két thic qua trinh chiét, hén hgp dude loc qua
gidy loc Qualitative No.103. Dich chiét sau khi
loc dudc loai bé dung méi bing thiét bi ¢6 quay
chan khéng (R210, Buchi, Thuy si) ¢ nhiét do
40°C va ap suit chan khong 1a 123 mBar. Bot
chiét thu dudc sau c6 quay dudc sti dung cho céc
thi nghiém tié€p theo.

2.4. Th nghiém kha niang han ché oxy hoéa
lipid ctia thit ca bép bang bét chiét 14 ca cao

Ca bép duge mua tai cing Hon Ré (Nha
Trang, Khanh Hoa). Ca4 dugc bao quan lanh
bing nudc da trong thung xp va van chuyén vé
phong thi nghiém. Tiép theo, ca duge xt 1y va
xay nhuyén bing may xay dé tién hanh nghién
ctiu. Nhom 1 duge tron véi nuée cat (DC), nhom
2, 3 dugc tron véi dung dich bot chiét 14 ca cao
c6 nong d6 lan lugt la: 8,9 mg/ml (C1) va 17,8
mg/ml (C2), nhém 4 tréon véi EGCG nong do 8,9
mg/ml (EGCG). Trong tit ca cac truong hop
trén, ti 18 dung dich bot chiét, nuéc cit, dung
dich EGCG so v6i thit ca la 1/20 (ml/g). Sau khi
tron véi dung dich bot chiét, thit ca dudc déng
héa bang may déng héa (IKA, T18B, Ultra -
Turax, Germany). Cudi cung thit cad dudc bao
quan lanh trong hop nhua & nhiét d6 4°C. Sau 0,
3, 6 va 9 ngay bao quan, tién hanh 14y mau va
danh gia sy oxy lipid.

2.5. Phuong phap phan tich

2.5.1. Xac dinh ham lugng polyphenol téng sé

Ham lugng polyphenol téng s6 duge xac
dinh theo phuong phap ctia Singleton et al
(1999). L4y chinh xac 0,1 ml dung dich bot chiét
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tron véi 0,9 ml nude cat. Sau d6 cho thém 1 ml
thudc tht Folin-Ciocalteu 10% va 2,5 ml
Na,CO, 7,5%. Hoén hgp dudc lic déu bang may
Vortex trong thoi gian 30 gidy truéec khi git
diéu kién t6i va nhiét d6 phong trong thdi gian
30 phit. Sau dé, hén hgp duge do do hap thu
quang 6 budc séng 760 nm. Axit gallic dugc
dung dé x4y dung dudng chudn va két qua dugc
biéu dién bing miligam axit gallic tuong duong
(mg GAE)/g nguyén liéu khaé.

2.5.2. Xac dinh téng néing luc khir

Téng nang luc khi duge xac dinh theo
phuong phap cia Oyaizu (1986) véi mot vai hidéu
chinh nhé. Cu thé nhu sau: 1 ml dung dich bot
chiét pha trong 50% ethanol dudc cho vao éng
nghiém, sau d6 thém 0,5 ml dung dich dém
phosphate (pH 6,6) va 0,5 ml dung dich
K,(Fe[CN],) 1%. Hon hgp duge 1 6 50°C trong 20
phit, sau d6 thém 0,5 ml dung dich TCA 10% va
2 ml nuéc cit, cudi cung cho thém 0,4 ml dung
dich AICl, 0,1%. D6 hap thu quang hoc dudc do 6
bude song 700 nm. Két qua duge thé hién bing
gia tri EC;, (12 néng d6 dung dich bot chiét cho
d6 hap thu quang 14 0,5).

2.5.3. Xac dinh kha ning bait géc tu do
DPPH

Kha néng khi goéc tu do DPPH dudc xéc
dinh theo phuong phap cua Fu va Shieh (2002)
v6i mdt vai hiéu chinh nhd. Bét chiét dude pha
loéng trong 50% ethanol va tron véi nudc cat dé
dat thé tich téng cong 3 ml. Sau d6, thém 1 ml
dung dich DPPH 0,1 mM (pha trong ethanol
99,5%) vao hén hgp, lic déu va gitt hén hdp
trong béng tdi trong thdi gian 30 phut. D6 hap
thu quang hoc duge do 6 buée séng 517 nm. Kha
ning khii goc tu do DPPH duge xac dinh theo
cong thic sau:

Kha ning khu géc tu do DPPH (%) = 100 x
(ACT - ASP)/ACT.

Trong d6, ACT: Do hap thu quang hoc ctaa
mau tring khong chia dung dich bot chiét;
ASP: D6 hap thu quang hoc cia mau cé chta
dung dich bot chiét. Két qua bio cao bdi gia tri
EC,, 12 nong d¢ ctia dung dich bot chiét cho kha
néng khi goc tu do DPPH 14 50%.
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2.5.4. Xac dinh chi sé6 Peroxide

Chi s6 peroxide (PV) dudc xac dinh theo
phuong phéap ctia Richard va Hultin (2002) véi
mét vai thay d6i nho. LAY 100 pl dau, sau d6 thém
1.900 ul hon hop chloroform va methanol (1:1, v/v)
va 10 pl hén hgp NH,SCN 30% va FeCl, tiép tuc
gitt hén hgp thém 10 phiit trude khi do d6 hap thu
quang hoc 6 buéc séng 300 nm. Ham lugng HPO
duge xéc dinh ti& dudng chuidn Cumene
hydroperoxide (Bligh and Dyer, 1959).

2.5.5. Xac dinh chi s6 TBARS

Chi s6 TBARS dugc xac dinh theo phuong
phap cia Lemon (1975) v6i mot vai hiéu chinh
nhoé. Khoang 5 g thit ca bép da dude xay nhuyén
tron véi 10 ml dung dich TCA 7,5% va tién hanh
chiét trong thoi gian 10 phut, sau dé loc qua
gidy loc Qualitative No.103. Phan dich loc dudgc
tron v6i dung dich TBA 0,02 M theo ty 1& thé
tich bang nhau dé dat 10 ml trong éng nghiém
va gili 6 nhiét d6 90°C trong thoi gian 30 phit.
Sau d6 lam ngudi dudi voi nuéc chay dén nhiét
d6 phong trudc khi xac dinh d6 hap thu quang
hoc & buéc séng 532 nm. Ham lugng
Malonaldehyde (MAD) dugc tinh toan ti dudng
cong chuén duge xay dung véi ndng d6 MAD tix
0,01 - 0,05 uM. Két qua dugc bao cédo la uM
MAD/kg thit ca.

2.6. X1 1y s6 liéu

S6 liéu duge biéu dién bing gia tri trung
binh + d6 léch chuéin (mean + SD). Phin mém
Microsoft Excel 2007 duge st dung dé tinh toan
s0 lidu va vé do thi. S6 liéu dudc xu ly thong ké
bing phan mém (SPSS) Statistical Package for
the Social Sciences 16.0. Gia tri trung binh dugc
phan tich ANOVA theo phép thii Ducan. Gia tri
p < 0,05 chi ra su khac nhau c6 ¥ nghia théng ké.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia néng do dung méi chiét
dén ham lugng polyphenol va kha ning
chong oxy héa

V6i muc dich thu nhéan dich chiét dé su
dung trong thuc phidm, hén hgp ethanol trong

nude dugde st dung dé nghién ctu. K&t qua anh
chiét
(ethanol/nuée) dén ham lugng polyphenol téng

huéng cta nong do dung moi
s6 va kha nang chdng oxy héa cta 14 ca cao dugc
trinh bay ¢ hinh 1. Két qua cho thdy nong d6
dung mdi chiét anh hudng dang ké dén ham
lugng cac hop chat polyphenol va kha ning
chéng oxy hoéa. Khi tang néng do ethanol tit O -
50% thi ham lugng polyphenol téng s tang 1én
tu 0,77 - 14,73 mg GAE/g nguyén liéu kho. Tuy
nhién, khi tiép tuc ting néng d6 ethanol lén
100% thi ham lugng polyphenol c6 xu huéng
giam xudng. K&t qua nghién cttu nay phu hgp
v6i mot s6 nghién ciu trudc day trén cac doi
tugng thuc vat khac nhau. Samuagam et al
(2013) nghién ctiu anh hudng ctia nong do
ethanol dén hiéu suat chiét polyphenol trén vo
ciia chom chéom (Nephelium lappaceum), mang
cut (Garcinia mangostana) va bon bon (Lansium
domesticum). K&t qua cho thiy ham lugng
polyphenol ting dan theo su ting lén ciia noéng
do dung méi ethanol/nudce trong dai ti 0 - 80%.
Tuy nhién, khi ting nong d6 ethanol lén 100%
thi hiéu sudt chiét gidm dang ké. Radojkovic et
al. (2010) nghién cttu anh hudng cta noéng do
dung méi chiét (ethanol/nuéc) dén ham lugng
polyphenol téng sé cta 14 dau tdm va 68,30%
dugc xac dinh 14 nong d6 thich hgp dé chiét
polyphenol.

Xu huéng anh hudng ctia néng d6 dung méi
chiét dén kha n#ang chéng oxy héa tuong tu nhu
d6i v6i ham lugng polyphenol téng s6. Theo d6,
ning lyc khii cia dung dich bdt chiét tir 14 ca
cao tang lén cung v6i su tidng ctia nong do
ethanol trong dai t& 0 - 50% (Hinh 1-B). Khi
nbéng do ethanol tang lén 100% thi nang luc khi
giam manh. Gia tri EC;, cia dung dich bot chiét
véi dai nong d6 0, 25, 50, 75 va 100% tuong tng
1a 2,35; 1,51, 0,69; 0,76 va 2,30 mg/ml.

Xu huéng anh hudng ctia néng d6 ethanol
dén kha ning khtt géc tu do DPPH tuong tu nhu
nang luc kht. Tai cung noéng do6 dung dich bot
chiét 0,2 mg/ml, khi néng d¢ ethanol tang tit O
16n 50% thi kha n#ng khii géc tu do DPPH tiéng
ti 8,63 dén 67,91%. Kha ning khi géc tu do
DPPH giam nhe 6 nong d6 75% ethanol, con
51,22% va giam manh con 15,43% 6 nong do
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100% ethanol (Hinh 1-C). Gi4 tri EC;, cua dung
dich bot chiét trong dai nong do ethanol 0, 25,
50, 75 va 100% lan lugt 14 0,98; 0,37; 0,12, 0,19
va 0,86 mg/ml. O nong d6 50% va 75% ethanol
thi khong c6 su khac nhau cé § nghia vé mit
théng ké (p > 0,05). Theo b4o cio cia Emanuel
et al. (2011) nghién ctu trén tra Atiso (Cynarae
folium), nong d6 ethanol tang tit 25 d&én 75% thi
kha ning chéng oxy héa ting, tiép tuc ting
nbéng d6 ethanol 1én 97% thi kha ning chéng oxy
héa giam. Két qua tuong tu cling dudgc
Samuagam et al. (2013) nghién ciiu trén v cua
chom chom (Nephelium lappaceum), mang cut
(Garcinia mangostana) va bon bon (Lansium
domesticum). Theo d6, kha ning khi goc tu do
DPPH va téng ning luc khii ctia dung dich bot
chiét tu 3 loai v4 trén ting dan theo su ting cua

néng d6 ethanol tit 0 - 80%. Tuy nhién, khi tang
néng do ethanol ti 80 - 99,5% thi kha ning
chong oxy héa giam manh.

3.2. Anh huéng ctia nhiét dé chiét dén ham
lugng polyphenol téng s6 va kha nang
chéng oxy héa

Anh hudng ctia nhiét do chist dén ham
lugng polyphenol téng s6 va kha nang chéng oxy
héa ctia 14 ca cao dudc trinh bay 6 hinh 2. Khi
nhiét dd chiét tang tu 30 - 75°C thi ham luogng
polyphenol ting déu tir 3,98 - 15,10 mg GAE/g
nguyén liéu khd. Tuy nhién, khi tiép tuc ting
nhiét do 1én 90°C thi ham lugng polyphenol giam
nhe xubng 12,22 mg GAE/g nguyén liéu kho. Két
qua nay c6 thé duge giai thich nhu sau: khi ting
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Hinh 1. Anh huéng ctia néng d6 dung moéi chiét dén ham lugng polyphenol téng sé (A),
tong nang luc khit (B) va kha ning khit géc tw do DPPH (C)

Ghi chi: Ciac chit cai khac nhau trén doé thi chi ra su khac biét c6 y nghia théng ké (p<0,05).
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nhiét d6 sé lam ting kha ning hoa tan cua chit
tan va hé s6 khuéch tan, d6 nhét cia dung méi
gidm, do d6 sé tao diéu kién thuan 1gi cho qua
trinh chiét. Tuy nhién, khi nhiét d6 chiét tang qua
cao thi c¢6 thé lam pha hay cic hop chat
polyphenol, dic biét 1a nhiing chat khong bén véi
nhiét d6 cao (Liyana et al, 2005; Spigno et al,
2007; Chan et al, 2009; Chew et al., 2011). Do d6,
khi ting nhiét do lén 90°C, hiéu qua chiét
polyphenol giam dang ké so véi nhiét do 75°C
(Hinh 2).

Bot chiét thu duge & cac nhiét do chiét khac
nhau, tai cing néng d6 0,8 mg/ml thi ning luc
kht tang dang ké tit 0,29 dén 0,52 khi nhiét do
chiét tang tir 30 dén 60°C. Tiép tuc ting nhiét
do6 1én 75°C, nang luc khi ting manh va dat
0,60. Tuy nhién, khi tdng nhiét d6 1én 90°C thi
ning luc khii gidm nhe con 0,54 (Hinh 2-B). Gia
tri EC;, cia dung dich bot chiét khi chiét ¢ cac

nhiét d6 30, 45, 60, 75 va 90°C 1an lugt 1a 1,56;
1,28; 0,76; 0,56 va 0,70 mg/ml.

Xu huéng anh hudéng ctia nhiét do chiét dén
kha ning kht géc tu do DPPH tuong tu nhu
nang luc khii. Tai cung 1 ndéng d6 dung dich bot
chiét 0,1 mg/ml, khi nhiét d6 chiét ting ti 30
lén 60°C thi kha néng kht géc tu do DPPH tang
tir 39,59 dén 53,61%. Kha ning kht goc ty do
DPPH ting 1én 61,22% & nhiét d6 75°C, va giam
nhe con 55,27% & nhiét d6 90°C (Hinh 2-C). Gia
tri EC;, cia dung dich bdt chiét tit 14 ca cao &
cac nhiét do chiét 30, 45, 60, 75 va 90°C lan lugt
14 0,18; 0,17; 0,08; 0,05 va 0,07 mg/ml. Két qua
nay phu hgp véi nghién ctu kha nang chéng oxy
héa tit dich chiét rau méa ctia Chew et al. (2011).
Khi nhiét d6 chiét tang tir 25-65°C thi kha néng
choéng oxy héa cua dich chiét ting. Khi ting
nhiét do chiét 1én 90°C thi kha nang chéng oxy
héa giam.
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Hinh 2. Anh huéng cta nhiét d6 chiét dén ham luong polyphenol tong sé (A),
tong nang luc khit (B) va kha nang khit géc tw do DPPH (C)

Ghi chi: Céc chii cai khiac nhau trén do thi chi ra su khac biét c6 y nghia thong ké (p<0,05).
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3.3. Anh hudng ctia thdi gian chiét dén ham
lugng polyphenol va kha niang chéng oxy
hoa

Anh hudng ctia thdi gian chiét dén ham
lugng polyphenol téng s6 va kha nang chéng oxy
héa ctia 14 ca cao dudc md ta trong hinh 3. Két
qua cho théy thoi gian chiét anh hudng dang ké
dén ham lugng cac hop chat polyphenol va hoat
tinh chong oxy héa. Khi thoi gian chiét ting tu
10 1én 60 phut thi ham lugng polyphenol téing
manh tif 4,81 dén 14,02 mg GAE/g nguyén liéu
khoé. Khi tiép tuc ting thoi gian chiét 1én 90 va
120 phit thi ham lugng polyphenol téng s6 ludt
la 18,58 va 19,34 mg GAE/g nguyén liéu khs,
nhung khéng c6 su khac nhau c6 ¥ nghia vé mat
thong ké (p>0,05). Su anh hudng cua thdi gian
chiét dén hiéu qua chiét cac hgp chat cé hoat
tinh sinh hoc phu thudéc vao dic tinh cta
nguyén liéu va hop chat can chiét. Trong nghién
ctiu nay, 90 phit 14 khodng thoi gian thich hgp
cho qua trinh chiét cac hop chat polyphenol tu
14 ca cao. Khi tiép tuc tang thoi gian chiét, ham
lugng polyphenol téng s6 thu duge khéng thay
d61 dang ké. Do d6, thoi gian chiét 90 phut la
phu hgp.

Két qua nghién cttu anh hudng cua thoi
gian chiét dén nang luc khi va kha ning khu
goc tu do DPPH ctia dung dich bot chiét 14 ca
cao cho thdy téng ning luc khi ting 1én cung
v6i su tdng lén cua thoi gian chiét 10 dén 60
phit (Hinh 3-B va 3-C). Téng niang luc khi tai
néng d6 0,8 mg/ml ctia dung dich bot chiét & 10
phit 1a 0,35; trong khi d6, gia tri nay 6 60 phut

12 0,45. Téng nang luc khi tiép tuc ting khi thoi
gian ting dén 90 phit (0,55) va gidm nhe khi
tdng dén 120 phut (0,51). Gia tri EC,, cia dung
dich bot chiét 6 cac thoi gian chiét 10, 30, 60, 90
va 120 phut tuong tng la 1,04; 1,02; 0,92; 0,70
va 0,89 mg/ml.

Xu huéng anh hudng ctia thdi gian chiét dén
kha ning khi goc tu do DPPH tuong tu nhu
nang luc khit. Tai néng d6 dung dich bot chiét 0,1
mg/ml, khi thdi gian chiét tang ti 10 1én 60 phut
thi kha ning kht goc tu do DPPH tang tir 30,40
dén 49,14%. Kha nang kht goc tu do DPPH téng
1én 60,91% tai thoi gian 1a 90 phit va giam nhe
con 59,27% & 120 phit (Hinh 3-B). Gia tri ECy,
ctia dung dich bot chiétla ca cao trong dai thoi
gian chiét 10, 30, 60, 90 va 120 phit 1an lugt 1a:
0,21; 0,19; 0,14; 0,07 va 0,08 mg/ml. Druzynska et
al. (2007) cong bd két qua tuong ty khi nghién
ctiu kha nang chong oxy héa ctua dich chiét tra
xanh. Kha ning chong oxy héa ting khi thoi gian
chiét tiang tir 15 - 60 phit.

3.4. Anh huéng ctia séng siéu Am dén ham
Iwgng polyphenol va kha nang chéng oxy héa

Chiét c6 su hd trg cua séng siéu am da
duge chiing minh c6 thé nang cao hiéu qua thu
nhan cac chit dinh dudng ciing nhu chat co
hoat tinh sinh hoc tif ngudn nguyén liéu tu
nhién. Trong nghién ctu nay, dung dich b6t
chiét thu dugc bang phuong phap chiét c6 su
hé tr¢g ctua séong siéu am cé6 ham luogng
polyphenol téng s6 1a 21,33 mg GAE/g nguyén
liéu kho; trong khi d6 ham lugng trong dung
dich bot chiét theo phuong phap chiét thuong
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Hinh 3. Anh huéng ctia théi gian chiét dén ham luong polyphenol tong sé (A),
tong nang luc khit (B) va kha nang khi géc tu do DPPH (C)

Ghi chi: Céc chii cai khiac nhau trén do thi chi ra su khac biét c6 y nghia thong ké (p<0,05).

la 13,67 mg GAE/g nguyén liéu khé (Hinh 4).
Séng siéu 4m tao ra hiéu Gng vat li va co hoc,
dan dén pha vd mang té bao, tao diéu kién
thuin 1gi cho dung méi thAm nhéap vao bén
trong nguyén liéu va lam téng su khuéch tan
cua cac hogp chat polyphenol vao dung méi
(Jing et al., 2008).

Xu huéng anh huéng ctia séng siéu am dén
kha ning chong oxy héa cua dung dich bot chiét
cling tuong tu nhu ham lugng cac hgp chat
polyphenol (Hinh 4-B va 4-C). Déi véi néng luc
khti, gia tri ECy, cia dung dich bot chiét cé st
dung s6ng siéu 4m va khong st dung séng siéu
am lan luot 14 0,39 va 0,66 mg/ml. D6i véi kha
nang bat goc tu do DPPH, gia tri EC,, ctia dung
dich bot chiét c6 st dung séng siéu 4m va khong
st dung séng siéu Am lan lugt 14 0,05 va 0,09
mg/ml.

3.5. Kha ning han ché su oxy héa lipid trén
co thit ca bép trong qua trinh bao quan
lanh ctia dung dich bot chiét la ca cao

Oxy hoéa lipid 12 mot qua trinh dién ra phtic
tap, két qua 1a tao ra cac san phdm khac nhau.
Anh hudng ctia ndng d6 dung dich bot chiét 14 ca
cao dén kha n#éng han ché& qua trinh oxy héa
lipid cta cd thit ca bép dude nghién cttu dua vao

chi s6 PV (san phdm so cdp) va chi s6 TBARS
(san pham tht cap) (Hinh 5). K&t qua thu duge
thé hién 14an lugt trén Hinh 5-A va 5-B. Theo
thoi gian bdo quan lanh, chi s6 PV cta t4t ca cac
mau tiang lién tuc (Hinh 5-A). Tuy nhién, cac
mau ca dudc xt ly véi dung dich bot chiét chiia
polyphenol c6 ham lugng PV nhé hon cé ¥ nghia
thong ké (p<0,05) so v6i mau khong xt 1y (miu
d6i chiing) va mau c6 xt 1y bang chat chéng oxy
héa thuong mai (EGCG). Sau thdi gian thi
nghiém 9 ngay & nhiét d6 4°C, chi s6 PV cua
mau DC 14 66,88 uM hydroperoxide/g chat béo;
cac mau C1, C2 va EGCG lan lugt 1a 61,66;
57,11; 54,35 iM hydroperoxide/g ch4t béo. Tudng
tu su bién d8i ctia chi s6 PV, chi s6 TBARS cua
tat cd cac mAu ting theo thoi gian bdo quan
(Hinh 5-B). Cac miu c6 xu 1y véi dung dich bot
chiét polyphenol va chit chéng oxy héa thuong
mai (EGCG) c¢6 ham lugng TBARS thip hon
nhiéu (p<0,05) so véi mAu d6i chiing. Sau 9 ngay
bdo quan lanh, ham lugng TBARS ctia mau déi
chiing 1a 44,76 umol MAD/kg thit c4, trong khi
d6 ham lugng TBARS ctia cac mau C1, C2 va
EGCG lan lugt 1a 36,17; 30,84 va 27,75 pmol
MAD/kg thit ca. K&t qua nay c6 thé duge giai
thich nhu sau, dung dich bot chiét 14 ca cao c6
chtta mot ham lugng dang ké céc hgp chat
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khtt (B) va kha nang khit géc tyw do DPPH (C) ctia dung dich bét chiét 1a ca cao

Ghi chi: Céc chii cai khiac nhau trén do thi chi ra su khac biét c6 y nghia thong ké (p<0,05).
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Hinh 5. Su thay d8i chi s6 PV (A) va TBARS (B) cta thit ca bép
trong thoi gian bao quan lanh ¢ nhiét do 4°C

Ghi chu: Céc chii cai khéc nhau trén dé thi thé hién su khéc biét c6 y nghia théng ké (p<0,05). PC: Mau déi chitng, C1, C2:
Lan lugt 1a mau ca bdo quan bing dung dich bt chiét 6 nong do 8,9 va 17,8 mg/ml, EGCG: MAau ca bdo quan bangEGCG &
noéng do 8,9 mg/ml.
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polyphenol. Cac hgp chat nay da dude chiing
minh c6 hoat tinh chéng oxy héa tét véi kha
nang kht goc tu do bing cach nhudng mot
nguyén td hydro hay dién ti va han ché su
hinh thanh cta hydroperoxide (Kondo et al.,
1999; Marinova et al., 2006). Mat khac, cac
chat nay con c6 kha ning khéa cac ion kim
loai nhu Fe?* va Cu®, cac ion kim loai nay cé
kha ning xidc tac qua trinh oxy héa lipid
(Yamamoto, 1991). Ngoai ra, cac hop chat
polyphenol con c6 kha niang kim ham hoat
déng ctua cac enzyme tao ra cac goc tu do nhu
xanthine oxydase bing cach lién két véi cac
kim loai trong trung tdm hoat dong cua
enzyme. Nhu vay, dung dich bot chiét 14 ca
cao giau polyphenol c6 kha niang han ché& su
oxy héa lipid cta co thit ca bép. K&t qua nay
cho thdy tiém nang 16n trong viéc st dung
dung dich bot chiét nay dé bao quan ca bép
sau thu hoach.

4. KET LUAN

Nghién ctiu nay da xac dinh duge diéu kién
chiét thich hop dé thu nhan dung dich bot chiét
giau polyphenol c6 kha néng chéng oxy héa tit 14
ca cao gom: dung mdi ethanol/nuéec 50%, nhiét
do6 chiét 75°C, thoi gian chiét 1a 90 phit va chiét
c6 su hd trg cia séng siéu am. Dung dich bot
chiét giau polyphenol tit 14 ca cao c6 kha ning
han ché su oxy héa lipid trén co thit ca bép. K&t
qua nghién ctu cho thdy tiém nang 16n trong
viée st dung dung dich bot chiét 14 ca cao dé
han ché su thay d6i chat lugng cta nguyén lidu
va san phdm thuc phdm trong qua trinh bao
quan. Tuy nhién, dé c6 thé 4p dung vao thuc té,
bén canh kha ning ngin nglia su oxy hoéa lipid
nhiing nghién ctiu tiép theo cin danh gia chat
lugng cam quan cta mau bao quan bing dung
dich bot chiét.
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