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TOM TAT
B trdi nhau (BTN) duwoc xem la phé liéu trong qud trinh ché bién san pham nwée cot nhau. Tuy nhién,
trong thanh phan ciia BTN con chita nhiéu hop chdt ¢é hoat tinh sinh hoc quy ¢é thé tin dung dé gia tang thém
gid tri cho trdi nhau. Myc tiéu ciia nghién ciru ndy la nghién civu thiét lap diéu kién chiét toi wu dé thu nhdn
hop chdt polypneol tir BTN. Nghién ciru diéu kién chiét toi wu dwa vao phirong phdp qui hoach thue nghiém
mot yéu 16 véi cdc thong sé chinh bao gom: Nhiét g chiét, thoi gian chiét, ti 1é nguyén liéu/dung méi chiét va
néng do dung moi chiét. Sau khi thiét ldp duwoc diéu kién chiét toi wu, hoat tinh cho”hg oxi héa cia dich chiét
duge danh gid dwa vao khd nang loai b6 goc tw do DPPH va tong nang liee khir (RPA). Két qud nghién ciru cho
thdy diéu kién chiét t6i wu dé thu dwoe ham heong polyphenol tong cao nhdt tir BTN duoe xdc dinh nhw sau:
Nhiét @6 80°C, thoi gian chiét 40 phut, ti 1é nguyén liéu/dung méi chiét 1/10 (g/ml) va nong dé ethanol 40%
(v/v). Tai diéu kién chiét ti wu, dich chiét tir BTN c6 ham heong polyphenol tong dat duoc la 846 mg GAE/100g
chat khé. Dich chiét tir BTN thu dwoc ¢ diéu kién chiét t6i uu dua vaio kha nang logi bo g(jc tw do DPPH va
tong néing lwc khir (RPA) véi gid tri IC,, lan luot la 303 va 780 ug/ml. Két qua dat duoc tir nghién ciru nay chi
ra tiem nang sir dung dich chiét tir ba trdi nhau nhw mét nguon chat chong oxi héa tw nhién va kha nang g
dung trong phdt trién cdc san pham thwe pham va thiee phdam chike nang.
Tir khéa: Ba trdi nhau, hoat tinh chong oxi héa, polyphenol, trdi nhau, t6i wu hoa.
ABSTRACT

The residue from processing process of the noni concentrated extract is considered waste. However, these
wastes contain numerous bioactive compounds that can be utilised to enhance the value of noni fruit. The aim
of this study is to investigate the establishment of optimal conditions for maximizing the extraction of total
polyphenol content from the noni fruit residue. The optimization based on a one-factor design method involving
key parameters such as extraction temperature, extraction time, sample-to-solvent ratio, and the concentration
of the extraction solvent. Under the optimal extraction condition, the antioxidant activity of the obtained
extract assessed by evaluating its ability to eliminate DPPH free radicals and its overall reducing power
ability (RPA). The research results reveal that the optimal extraction conditions for obtaining the highest total
polyphenol content from the noni fruit residue are as follows: Extraction temperature of 80°C, extraction time
of 40 minutes, sample-to-solvent ratio of 1/10 (g/ml), and ethanol concentration of 40% (v/v). At the optimal
extraction condition, the extract obtacined from the noni fruit residue had a total polyphenol content of 846
mg GAE/100g dry weight. The extract obtained under the optimal extraction conditions exhibited antioxidant
activity based on its ability to eliminate DPPH free radicals and its overall reducing power with IC,, values
of 303 and 780 ug/ml, respectively. The results obtained from this study indicate the potential use of the noni
fruit residue extract as a natural antioxidant resource and its potential application in the development of food
products and functional foods.

Keywords: Noni fruit residue, antioxidant activity, polyphenol, noni fruit, optimization.

I. PAT VAN DE ‘ Morinda citrifolia. Trai nhau tir 1au da duoc st
Nh;‘u} la mot loai cdy nhiét doi dugc trong dung nhu moét loai thyc pham véi nhiéu cong
kha pho bién ¢ Viét Nam. Tén khoa hoc la dung quy. Nhiéu nghién ctru chi ra rang trong
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thanh phan trai nhau chira nhiéu hop chat c6
gia tri dinh dudng va dugc hoc (Ubirajara et
al., (2020), Yanine et al., (2006), Amy (2012)).
Nhitng hop chat thuéc nhom polyphenol dugc
tim thay trong qua nhau mang lai nhiéu tac
dung sinh hoc quy (Brett et al., (2018), Mohd
et al., (2007)). Vi vay, trong thuc té hién nay, tir
trai nhau c6 thé ché bién thanh nhiéu san phim
thuc phém, thuc phém chtic nang hoac thanh
phan chinh dé ché bién thuc pham chirc ning.
Bi trai nhau (BTN) 1a thanh phan con lai
dugc xem nhu 1a phy pham trong qué trinh ché
bién san pham nude cbt nhau. Tai cac nha may
ché bién nude cdt nhau, BTN hdu nhu duoc
xem 14 phé liéu ciia qua trinh san xuat va hau
nhu khong c6 gia tri st dung hodc bi loai bd
nhur 1a chat thai. Tir thuc té cho thdy trong BTN
van con nhiéu hop chit quy ¢ thé khai thac
va tan dung dé tao thém gia tri gia tang cho
trai nhau ciing nhu qua trinh ché bién cac san
pham tir trai nhau. Cac hop chat c6 hoat tinh
quy c6 trong BTN ¢6 thé ké dén 1a nhoém hop
chat polyphenol, cac flavoinoid, vitamin C va
cac chét khac. Viéc loai bo ba trai nhau trong
qua trinh ché bién san phdm nudc cbt nhau
hién nay tai cdc nha may ché bién khong chi
gdy lang phi vé& nguon tai nguyén ma con co
thé gay ra nhing tac dong tiéu cuc ddi véi moi
truong. Bfmg cach tan dung BTN dé thu nhan
cac hop chit ¢6 hoat tinh sinh hoc quy khong
chi giup gia tang thém gia tri cho trai nhau ma
con gitip giam tac dong xau dén mai trudng do

viéc thai bo bi trai nhau gay ra. Cac hop chat
¢06 hoat tinh sinh hoc thu nhan tir ba trai nhau
c6 thé ing dung phat trién thanh cac san pham
thyc pham, thuc pham chiic ning va cac mg
dung khac.

Vi vay, muc ti€u cua nghién ctru nay la nham
nghién ctru diéu kién chiét t6i wu (nhiét do,
thoi gian, ndng d6 dung moi moi, ti 1 nguyén
lidu/dung mdi chiét) dé thu nhan cac hop chat
polyphenol tir ba trai nhau va dinh huéng ing
dung d¢ gia tang gia tri cho trai nhau.

IL. POI TUQNG, VAT LIEU VA
PHUONG PHAP NGHIEN CUU

2.1. Thu nhén ba trai nhau

Bi trai nhau 1a thanh phan thai ra tir qua
trinh ché bién san pham nudc ¢t nhau. So dd
quy trinh tong quat cong nghé ché bién san
pham nudc ¢t nhau duge thé hién trong Hinh
1. Ba trai nhau duoc thu nhan truc tiép tai phan
xuong ché bién ciia Trung tm Nghién ctru va
Ché bién Thuc phém, Truong Pai hoc Nha
Trang trong thang 5/2023. MAu ba trdi nhau
& dang sét, twoi, dd nghién nhuyén. Miu sau
khi thu nhan dugc dung trong ti PA va dugc
bao quan lanh trong thuing cach nhiét va nhanh
chong chuyén vé phong thi nghiém trong thoi
gian khong qué 1 gio. Tai phong thi nghiém,
mau duoc cip dong va bao quan dong & -40°C
cho dén khi sir dung.

2.2. B6 tri thi nghiém t6i wu theo qui
hoach thye nghiém mét yéu to

St dung phuong phap bb tri thi nghiém mot

) \‘| Chiét xuat nude cdt |“ - "| Bi I}héu P"

, v v
i-g~l Nué'crf)tnhau | | Thaive |

Bao goi

v

San pham

Hinh 1. So d6 quy trinh tong quat ché bién sin phim nwéc cbt nhau.
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yéu td dé nghién ciru xac dinh diéu kién chiét
thich hop bao gdm céac yéu t6 sau: Nhiét do
40 — 90°C, thoi gian 10 — 60 phut, ti 1¢ nguyén
lidu/dung moi chiét 1/5 — 1/30 (w/v) va ndng
dd dung moi ethanol tron voi nude 0 — 100%
(v/v). Méi thi nghiém dugc tién hanh trén 10g
ba trai nhau, dich chiét thu duoc bang cach ly
tam lanh & 4°C, tbc d6 5000 vong/phit trong
thoi gian 15 phut (Centrifuge, Labentech, Mega
17R, Germany). Phan dich trong thu dugc dem
di bao quan trong diéu kién lanh dudi 5°C cho
dén khi phan tich.

2.3. Cic hoéa chit sir dung

Folin—Ciocalteu reagent, Sodium
carbonate  (Na,CO,), disodium hydrogen
phosphate (Na,HPO,), sodium dihydrogen
phosphate (NaH,PO,), Potassium ferricyanide
(CNFeK)), ferric chloride (FeCl,.6H,0),
AlCL, TCA, 1,1-diphenyl-2-picrylhydrazyl
(DPPH), Trolox, Vitamin C, Gallic acid,
ethanol. Tét ca cic hoa chat sir dung trong
nghién ctru déu dap ng hang phan tich mua
tir cac hang hoa chat co uy tin trong va ngoai
nudc.

2.4. Phwong phap phan tich ham lwgng
polyphenol tong

Ham lugng polyphenol tong dugc xac dinh
bang phuong phap cua Singleton et al., (1999)
véi mot vai hiéu chinh nho. Cu thé nhu sau:
Dich chiét dugc hoa lodng ¢ ndng d6 thich hop,
sau d6 0,1 ml dich chiét da pha loang tron véi
0,9 ml nudce cét trude khi thém 1 ml thude thi
Folin-Ciocalteu. Hon hop duogc tron déu trude
khi thém 2,5 ml Na,CO, 7,5%. Sau do, hdn hop
phan tng duoc gitt & 30°C trong 30 phut trudc
khi do budc song & 760 nm trén may quang
pho ké (Carry 50, Varian, Australia). Két qua
duoc bao cao bdi mg a xit Gallic tuong duong
(mg GAE)/100g chét kho (db).

2.5. Phuong phap xac dinh hoat tinh
chdng oxi héa dua vao gbc tw do DPPH

Kha ning khir goc ty do DPPH cuia dich
chiét duoc xac dinh theo phuong phéap cua Fu
et al. (2002) v&i mot vai hiéu chinh nhé. Tém
tat: Dich chiét dugc pha lodng dén nhirng nong
d6 thich hop va dugc tron véi nude cat dé dat
thé tich tong cong 3 ml. Sau d6 thém 1 ml dung
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dich DPPH 0,1 mM (pha trong ethanol 99,5%),
lic déu va dé yén trong bong tbi 30 phut. o
hép thu quang hoc dugc do & budc song 517
nm (Spectrophotometer, Carry 50, Varian,
Australia). Kha ning khir gbc ty do DPPH
dugc xac dinh theo cong thire sau: DPPH (%) =
100 x (ACT — ASP)/ACT. Trong do6: ACT: B9
hap thu quang hoc ciia mau tring khong chira
dich chiét; ASP: Po hép thu quang hoc cua
mau c6 chira dich chiét. Két qua béo cio boi
gia trj IC, 1a thé tich cta dich chiét khir dugc
50% goc tu do DPPH ¢ diéu kién xac dinh. Gia
tri IC, cang thap thi hoat tinh khir gbc tu do
DPPH cang cao.

2.6. Phwong phap xic dinh hoat tinh
chdng oxi héa dwa vao tong ning lwe khir

Nang lyc khur dugc xac dinh theo phuong
phéap cia Oyaizu (1986) voi mot vai hi¢u chinh
nho. Cu thé: Nhiéu thé tich khac nhau cua dich
chiét dugc tron véi dém phosphate c6 pH =
6,6 dé dat thé tich cudi cung 1,5 ml trude khi
thém 0,5 ml K,(Fe[CN]6) 1%. Hon hop dugc
u ¢ 50°C trong 20 phut, lam ngudi bang voi
nudc chay trong 5 phut, sau d6 thém 0,5 ml
TCA 10% va tiép dén 1a 2 ml nudc cat, cudi
cf}ng 0,4 ml AICL, 0,1% dugc thém vao. DY
hap thu quang hoc dugc xéac dinh tai bude song
700 nm (Spectrophotometer, Carry 50, Varian,
Australia). P hip thu quang hoc cang cao thi
ning lyc khir cang manh. Két qua dugc tinh
todn voi gia tri IC,, 1a lugng mau lam ting do
hap thu quang hoc 1én 0,50.

2.7. Phwong phap xir Iy s6 liéu

Céc phan tich duoc tién hanh lap lai it nhat
ba 1an dé dam bao thyuc hién phan tich ANOVA.
S liéu duoc phan tich trén phén mém Statistica
10.0 (Statsoft, Tulsa, USA). Kiém dinh Tukey’s
HSD dugc thue hién sau phan tich ANOVA dé
danh gia su khac nhau c6 y nghia thong ké véi
gia tri P < 0,05. Cac hinh v& va d6 thi dugc vé
trén phﬁn mém Excel (Office 2016, Microsoft,
USA).
1. KET QUA VA THAO LUAN

3.1. Anh huéng ciia nhiét dd chiét

Nhiét d6 12 mot trong nhing thong s6 quan
trong anh huong nhiéu dén qua trinh chiét cac
hop chit polyphenol tir nguyén li¢u thuc vat.
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Vi véy, khao sat anh huong huong cua yéu t6
nhiét d6 ¢én ham luong cac chit polyphenol 1a
thong s quan trong can duogc thuc hién. Hinh
2 trinh bay két qua khao sat anh huéng cua
nhiét do chiét &én ham lugng tong phenolics
(TPC) chiét duoc tir b trai nhau. Két qua cho
thdy khi ting nhiét do chiét tir 40°C 1én 90°C
thi ham luong polyphenol chiét dwoc ciing ting
(P < 0,05). Ham lugng TPC chiét dugc & 40°C
chi 1a 373 mg GAE/100g chat kho (db). Tuy
nhién, khi ting nhiét do chiét 1én ti 90°C thi
ham lugng TPC thu dugc cao hon rat nhiéu,
voi gia tri dat dugc 1a 724 mg GAE/100g db,
tang gan 1,94 1an. S¢ di nhiét do ting thi hiéu
suat thu dugc TPC tang la boi vi khi ting nhiét
d6 1am giam d6 nhot cua dung moi chiét, ting
khuéch tan phan tir tir bén trong nguyén liéu
ra bén ngoai, cau tric ctia nguyén liéu ciing bi
suy yéu do nhiét d9, tao diéu kién cho viée giai
phong céac chét tir trong té bao nguyén liéu ra
bén ngoai. Nhin chung, qua trinh chiét cac chat
tr nguyén liéu thuc vat tuan theo dinh luat Fick

vé van tc khuéch tan (Nguyén Bin, 2004).
Mot s6 nghién ctru anh hudng ctia nhiét o
dén ham luong polyphenol ciing da dugc thuc
hién boi mot s6 tac gia. Trong nghién ctru ctia
Vuong va cong sy (2013) da chi ra rang c6 mdt
moi quan hé chat ché g1u’a nhiét d¢ chiét véi
ham lugng polyphenol chiét duge tir thyuc vt.
Két qua nghién ciru (Hinh 2) ciing chi ra
rang ham luong TPC chiét ¢ 80°C (738 mg
GAE/100g db) va 90°C (723 mg GAE/100g
db) khong co su khac biét dang ké (P > 0,05).
Hon nfra, cac horp chat polyphenol thucyng
nhay cam véi yéu té nhiét d6. Khi chiét xuat
0 nhiét d§ cang cao thi kha nang gay hu hong
cac hop chét polyphenol cang nhiéu. Mit khac,
bén canh cac hop chat polyphenol c6 trong ba
nhau con c6 nhitng nhitng chat khac khac c6
gi4 tri dinh dudng va dugc hoc ma nhing chat
nay cling co6 thé nhay cam voi nhiét do cao. Vi
vay, két hop céc yéu tb trén, chon nhiét do chiét
& 80°C dé thuc hién cac nghién ctru tiép theo.
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Hinh 2. Anh hwéng ciia nhiét dd chiét dén ham hrong TPC. Chir cai khac nhau trén cdt chi ra sy khac
nhau cé y nghia théng ké (p < 0,05).

3.2. Anh hu’0'ng ciia thoi gian chiét

Th(n gian chiét ciing 1a mot trong nhiing
thong s6 quan trong anh huong dén hiéu qua
chiét cac hop chét polyphenol tir ba trai nhau.
Két qua trén Hinh 3 chi ra rang thoi gian chiét
¢6 anh huong dén hiéu suét chiét TPC tir ba
nhau. Theo d6, ham luong TPC tang Ién cung
v6i su ting cua thoi gian chiét tir 10 phut dén
40 phat (P < 0,05), twong Grng véi d6 1a gia tri
ham luong TPC thu dugc tang tir 485 1én 784

mg GAE/100g db. Tuy nhién, sau d6 hi¢u suat
chiét polyphenol khong ting nita mic di thoi
gian chiét kéo dai dén 60 phut (P> 0,05). Ciing
tuong tu nhu yéu td nhiét do, thoi gian chiét
cang dai thi kha nang chiét TPC cang cao diéu
nay cling tudn theo dinh luat Fick vé toe do
khuéch tan. Tuy nhién, khi qua trinh khuéch
tan da dat dugc trang thai can bang hay néi
cach khac, néng d6 chét khuéch tan bén trong
nguyén liéu va bén ngoai dat trang thai can
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béng, khi d6 khong tdn tai su chénh Iéch vé
gradient ndng d6 nita. Didu nay dan dén qua
trinh khuéch tan cham lai hodc khong dién ra
nita. Pay chinh 1a co s dé giai thich cho két
qua ¢ Hinh 3 khi kéo dai thoi gian chiét 16n
hon 40 phat dan dén ham lugng TPC khong
tang ma c6 xu huong giam. Mat khac, khi kéo
dai thoi gian chiét két hop vé6i yéu td nhiét do
chiét cao (khoang 80°C) c6 thé dan dén su pha
hiy mét sb hop chat nhay cam véi nhiét, trong
do co cac hop chat thudc nhom polyphenol.
Cho dén nay c6 rat it cong bd vé nghién clru
anh huong cua thoi gian chiét dén hiéu suat

chiét phenolics tir bi trai nhau. Phan 16n cac
nghién ctru déu tap trung vao viée chiét xuat
nude cdt tir trai nhau va danh gia hoat tinh
sinh hoc tir phan nudc cdt. Nghién ctru nay tap
trung vao viéc tan dung ba trai nhau dé thu hdi
cac chat co hoat tinh sinh hoc, cac chit thudc
nhém polyphenol dé nang cao gia tri cho phan
phé liéu thai bo ra tir qua trinh ché bién san
pham nudc ¢t nhau.

Dua vao céac két qua thao luan ¢ trén, chon
thoi gian chiét thich hop 1a 40 phut dé thuc
hién cac nghién ctru tiép theo.
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Hinh 3. Anh hwéng ciia thoi gian chiét dén ham hrgng TPC. Chir cdi khac nhau trén cdt chi ra sy khac
nhau c6 y nghia thong ké (p < 0,05).

3.3. Anh huwéng cia ti 18 nguyén liéu/
dung méi chiét

Ti 1&¢ nguyén li¢u/dung moi chiét cung la
mot thong sO quan trong anh huong dén hiéu
qua chiét cac hop chit polyphenol tir ba trai
nhau. Két qua trinh bay trong Hinh 3 cho thay
anh hudng cua ti 16 nguyén liéu/dung méi chiét
dén ham luong TPC. Khi tang ti 1¢ nay tir 1/5
1én 1/30 (g/ml) thi ham lugng TPC chiét dugc
tang 1én dang ké (P < 0,05) va dat gia tri tdi
da 805 mg GAE/100g db o ti 1€ 1/15 (w/v).
Xu huéng nay ciing pht hop véi nhiing két
quéa duoc bao cao boi mot sé tac gia khac khi
nghién ctru chiét cac nguyén liéu ngudn gdoc
thuc vat (Pinelo va cong su, 2005; Vuong va
cong su, 2011). Piéu nay c6 thé dugc ly giai
1a vi khi ting ti 1¢ nguyén lidu/dung méi chiét
dan dén su chénh léch gradient néng do cua cac
chat can chiét trong nguyén liéu voi méi truong
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chiét nén hiéu qua chiét ting I1én (Gertenbach,
2001). Xu huéng nay mot lan nita ciing tuan
theo dinh luat Fick. Tuy nhién, dé chon dugc
mot ti 16 nguyén lidu/dung méi chiét thich hop
can phai tinh dén hiéu qua chung cta qua trinh
vi ¢6 lién quan dén chi phi nang luong, thiét bi,
chi phi dung méi, xtr 1y loai bé ba chiét va vin
dé vé moi truong. Vi vay, tiy vao muc dich cu
thé va luong dich chiét can thu thap dé thuc
hién cac qua trinh ché bién tiép theo ma chon ti
1¢ nguyén liéu/dung moi chiét thich hop.

Két qua nghién ctru (Hinh 4) ciing chi ra rang
khi ting ti 1¢ nguyén liéu/dung méi chiét tir 1/10
dén 1/30 (g/ml) khong dan dén sy ting 1én dang
ké ham luong TPC chiét duoc (P> 0,05) va ham
luong TPC chiét ¢ ti 18 1/10 dén 1/30 (g/ml)
khong c6 su khac biét dang ké (P > 0,05). Mot
ti 1& cao hon gitra nguyén liéu va dung moéi chiét
khong duoc khuyén ding vi ¢6 thé din dén su
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ton that cac chop chat polyphenol, chi phi dung
modi cao va ciing nhu kho khan hon trong viéc
tach ba nguyén li¢u khoi dich chiét (Vuong va

cong su, 2011). Vi vay, chon ti 1€ nguyén ligu/
dung moi chiét thich hop 1a 1/10 (g/ml) dé thuc
hién cac nghién ctru ti€p theo.
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Hinh 4. Anh huéng ciia ti 1& nguyén li¢u/dung maéi chiét dén ham lwong TPC. Chir cai khac nhau trén
¢ot chi ra sw khac nhau c6 y nghia thong ké (P < 0,05).

3.4. Anh huéng ciia nong do dung méi
chiét

Quéa trinh chiét/trich ly cic hop chat
polyphenol ciing chiu anh hudéng manh mé
boi do phan cuc cua dung moéi chiét. Trong
bé trai nhau co6 thé con chira nhiu hop chat
¢6 d6 phan cuc khic nhau. Piéu quan trong
la 1am sao dé chon dugc loai dung méi chiét
thich hop dé dam bao thu duoc t6i da cac hop
chat polyphenol tir nguyén liéu. Vi muc dich
la chon dugc loai dung moi chiét thich hop
dé thu duoc TPC cao nhét, nhung ciing dong
thoi dam bao tinh an toan trong st dung san

phém dich chiét cho muc dich thuc phém, duoc
pham sau nay, dong thoi cling xem xét dén kha
nang tai st dung, tinh doc ctia dung moéi. Vi
vay, ethanol dugc lya chon nhu 1a tng ctir quan
thich hop nhat dé lam dung méi chiét. Ethanol
la mot trong nhitng dung moéi thuong dugc lua
chon dé chiét cac hop chit polyphenol tir thuc
vat (Azmir va cong sy, 2013; Cowan, 1999).
Vi ethanol ¢6 do phan cuc thap (hang s6 dién
modi € = 22,5) nén dé tao ra mot day cac hé
dung moi chiét voi do phan cuc khac nhau, mot
ti 18 két hop gitra ethanol v6i nudc dé tao ra cac
hé dung méi c6 d6 phan cuc khac nhau.
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Hinh 5. Anh huéng ciia nong do ethanol dén ham lwgng TPC. Chir cdi khac nhau trén ¢t chi ra
su khac nhau c¢é y nghia théng ké (P < 0,05).
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Hinh 5 trinh bay két qua xac dinh anh huong
ctia ndng d6 ethanol dén ham lugng TPC. Két
qua nghién ctru cho thay ham luong TPC ting
lén dang ké khi ting nong do ethanol tir 0 dén
40% (P < 0,05). O ndng do ethanol trén 60%
dan dén sy giam hiéu suat chiét TPC 15 rét (P
< 0,05). Két qua ciing chi ra rang chiét TPC &
dai ndng do6 ethanol 40% dén 60% la thich hop.
Diéu nay co thé duoc 1y giai 1a vi cac hop chat
ethanol trong ba trai nhau c6 dd phan cuc trung
binh la chu yéu. Do d6, néu thyc hién qua trinh
chiét & ndng do ethanol thap (dudi 40%) hodc
cao (trén 60%) déu khong hiéu qua. Két qua
nay ciing phi hop véi mot sé cong b cua cac
tac gia trudc day (Qian va Nihorimbere, 2004;
Lai Thi Ngoc Ha va Vi Thi Thu, 2009). Tu
nhiing két qua dat phan tich ¢ trén, chon nong
do ethanol 40% 1a nong d6 dung moi chiét
thich hop nhit.

Nhu vay, tong hop cac két qua phan tich &
trén, chon diéu kién chiét toi uu dé thu nhan
TPC tir bi trai nhau 1a: Dung mdi chiét la
ethanol 40% (v/v), nhiét do chiét 80°C, thoi
gian chiét 40 phat va ti 16 nguyén liéu/dung
moi chiét 1a 1/10 (g/ml). Pay dugc xem la diéu
kién chiét t6i vu nhit cho qua trinh thu nhén
céc hop chat TPC trong ba trai nhau.

3.5. Hoat tinh chong oxi héa ciia dich
chiét tir ba trai nhau

Hoat tinh chdng oxi hoa ciia dich chiét thu
duogc tir ba tréi nhau ¢ diéu kién chiét téi wu
dugc danh gia dua vao kha nang loai bo géc tu
do DPPH va tong nang luc khir (RPA).

Kha ning loai bo gbc tr do DPPH 1a mot
trong nhirg phép phan tich dé danh gia hoat
tinh chong oxi héa trong in vitro thuong sir
dung nhat trong nghién ciru, c6 dén 90% céac
nghién ctru vé chat chdng oxi hoa st dung phép
phan tich nay (Joon-Kwan va Takayukl 2009).
Nhiéu nghién ciru da chi ra rang c6 mot mdi
twong quan chit ch& gitta ham luong cac chat
phenolics véi hoat tinh chdng oxi hoa (Suganya
va cong su, 2007; Hui-Yin Chen va Gow-Chin
Yen, 2007; Truong Tuyét Maiva cong su, 2012;
Nguyén Xuén Duy va HO Ba Vuong, 2013).
Hinh 6 trinh bay két qua xac dinh kha ning
loai bo gbc ty DPPH cua dich chiét tir ba trai
nhau trong su so sanh véi cac chat chong oxi
hoa thuong mai Trolox (mot dang chét chdng
oxi hoa tuong tu vitamin E nhung c6 kha nang
hoa tan trong nudce). Nhin chung, kha nang loai
b6 gbc tr do DPPH cua dich chiét tir bi trai
nhau phy thudc vao ndng do6 hay néi cach khac
khi ndng do ting thi kha niang loai bo gbc tu
do DPPH tang. Dé c6 thé so sanh voi cac chat
chéng oxi hoa thuong mai Trolox va Vitamin
C, gia tri IC, dugc tinh toan. Gia tri IC, cua
dich chiét ba tra1 nhau la 303 pg/ml, trong khi
d6 gia tri nay cua Trolox va Vitamin C lan luot
1a 153 va 258 pg/ml. Nhu vay, dich chiét ba
trai nhau thé hién kha ning loai bo gdc tu do
DPPH yéu hon Trolox va Vitamin lan lugt 14
1,98 va 1,17 1an nhu duoc thé hién trong Hinh
6. Diéu nay c6 thé ly giai 1a boi vi Trolox va
Vitamin C 12 nhiing chat chdng oxi héa thuong
mai rat manh va duoc tinh ché, trong khi do
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Hinh 6. So sanh kha néng loai bé goc tw do DPPH cia dich chiét ba nhau véi Trolox va Vitamin C.
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dich chiét tir b trai nhau chi l1a dich chiét tho,
chua dat duoc do tinh khiét cao. Vi vy, dé cai
thién hoat tinh chéng oxi hoa va c6 thé sO sanh
v6i chat chéng oxi hoa thuong mai thi can thuc
hién céc bude tinh sach dich chiét tho.

Téng nang lyc khtr (RPA) cling 1a mot phép
phan tich nhim dénh gia kha ning chdng oxi
hoéa trong in vitro thuong hay st dung trong
nghién ctru vé chit chéng oxi héa. Mot xu
hudng twong tu cling duoc ghi nhan nhu doi
v6i kha nang loai bo géc tu do DPPH. Theo do,
tong nang luc khir cia dich chiét ba trai nhau
tang 1én cing véi su ting cta ndng d6 (Hinh
7). Su ting 1én cta gia tri d6 hap thu quang hoc
(OD) & nuéc song 700 nm cho thdy mirc do
khtr tang 1én. Mttc d¢ khur cang manh thi hoat
tinh chdng oxi héa cang cao. Dé so sanh véi
kha nang khir cia chit chdng oxi hoa thuong

mai Trolox va Vltamm C, gia tri IC, duoc tinh
toan. IC, la noéng do (ng/ml) cua dlCh chiét
khtr duo’c mot luong ion Fe? thanh Fe** lam
tang gia tri OD 700 nm 1én va dat gia tri 0,50.
Duya vao mbi quan hé tuyén tinh giita gia tri
OD 700 va ndng d6 cua dich chiét trong diéu
kién khao sat, mbi quan hé nay 1a tuyén tinh.
Tu do tinh dugce gia tri IC, cua dich chiét ba
trai nhau 1a 780 pg/ml. Trong khi d6, gia tri nay
ctia Trolox va Vitamin C 1an luot 12 469 va 551
pg/ml. Nhu vay, tong ning luc khir cia dich
chiét ba trai nhau thip hon Trolox va Vitamin
C lan lugt 13 1,66 va 1,42 1an nhu dugc thé chi
ra trong Hinh 7. Ly do cho diéu nay ciing co
thé duoc giai thich twong tu nhu trudng hop
kha nang loai bd géc tu do DPPH nhu da duoc
thao luan ¢ trén.
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Hinh 7. So sinh tong ning lwc khir RPA ciia dich chiét b nhau véi Trolox va Vitamin C.

VI. KET LUAN VA KIEN NGHI

Piéu kién chiét t6i wu polyphenol tir ba
trai nhau duoc xac dinh nhu sau: Dung moi
chiét ethanol 40%, nhiét d6 80°C, thoi gian 40
phut, ti 1€ nguyén liéu/dung méi 1/10 (g/ml).
Tai diéu kién chiét ti uvu duogc thiét 1ap, ham
lugng polyphenol thu dugc tir dich chiét ba trai
nhau dat dugc 846 mg GAE/100g chét kho.
Dich chiét thu duoc tir ba trai nhau ¢ diéu kién
chiét ti wu c6 hoat tinh chéng oxi hoa dua vao
phép thur quét gbc tu do DPPH va tong ning
luc khr. G1a tri IC,, dat duoc dbi voi kha ning
loai bo goc tu do DPPH va tong nang luc khir
(RPA) lan luot 1 303 va 780 pg/ml. Nhiing két

qua dat dugc trong nghién ciru nay cho thiy
tiém nang str dung dich chiét tir b trai nhau
nhu mot ngudn thu nhan cac chat chong oxi
hoa manh ¢6 ngudn ty nhién va mé rong pham
vi img dung trong thyc pham, thyc pham chirc
nang va cac ung dung khac. Cac nghién cuu
tiép theo nén tap trung vao viéc toi uu hoa diéu
kién chiét polyphenol tir ba tral nhau co tinh
dén sy tuong tac glua cac yéu t0 anh hudng
dén qua trinh chiét. Dong thoi, can phan tich
va nhan dang cac chét thudc nhom phenolic c6
trong thanh phan dich chiét thu nhén tir ba trai
nhau va vai tro cua chung tao nén hoat tinh sinh
hoc quy.
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