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Tom tat

Hat du i 1a phu pham bé di ma chwa dwoc nghién citu dé tan dung cho muc dich
nao. Vi vdy, nghién ciu nay dwoc trién khai thyc hién nham danh gid so b6 mét so
thanh phdn hoa hoc va hogt tinh khang oxi hda cua cao chiét hat du di. Ham heong
lipid va protein dwoc xdc dinh lan lwot theo phwong phdp Soxhlet va Bradford. Ham
lirong cacbohydrat va polyphenol téng diroc xdc dinh lan lwot béi thuéc thir DNS va
Folin Ciocalteu. Hoat tinh khdng oxi héa dwoc danh gia thong qua phuwong phdap nang
lec khar va bdt goc tir do DPPH va ABTS™. Két qua khdo sét cho thdy rang cao chiét hat
du du co chira 3,6% cacbohydrat, 6,8% lipit, 18,85% protein, va 3,1 mg twong duwong
lirong axit gallic/g mau khd. Mdt khdc, néing luc khit ciia cao chiét hat du di ciing dwoc
ghi nhdn tgi day néng dé 10-80mg/ml. Thém vio do, hoat tinh bdt géc tir do DPPH va
ABTS" cua cao chiét hat du dii ciing dwoc chiing minh véi gia tri 1Cso lan liot 1a
19,7mg/ml va 1,6mg/ml. Két qua trén cho thdy rang cao chiét hat du dii ¢6 tiém nding
1ng dung nhw la nguon nguyén liéu trong san xudat thiec pham c6 vai tro cung cdp chat
dinh dwong va tac dung khang oxi héa.
Tir khoa: hat du dii, khang oxi hoa, nang liec khar, polyphenol téng, DPPH
Abstract

INVESTIGATION OF CHEMICAL COMPOSITIONS AND ANTIOXIDANT
ACTIVITY OF PAPAYA SEED EXTRACT

The seeds represent a significant portion of by-products which are typically
considered as a waste, and thus discarded. The present study was conducted to
investigate major chemical compositions and antioxidant activity of papaya seed extract.
The amount of lipid and protein was respectively determined by Soxhlet and Bradford
methods, while carbohydrate and total polyphenol levels were respectively measured by
using DNS and Folin Ciocalteu reagents. The antioxidant activity was examined by the
reducing power, DPPH and ABTS" assays. It was found that papaya seed extract was
composed of 3.6% carbohydrate, 6.8% lipid, 18.85% protein, and 3.1 mg gallic acid
equivalent (GAE)/g dried weight. On the other hand, the reducing power of papaya seed
extract was exhibited at the range concentration of 10-80mg/ml. Moreover, DPPH and
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ABTS" rafical scavenging activities of papaya seed extract was also determined at 1Cso
values of 19.7mg/ml and 1.6mg/ml, respectively. These results indicated that papaya seed
extract could be a potential material for the development of functional foods for human
health beneficial effects.

1. Giéi thigu

Pu du 1a ciy an qua thudc ho Caricaceae phan bd nhiéu ¢ cac vang nhiét dgi
(Yogiraj va cs., 2014). Qua du du duoc tiéu thu nhiéu bai gi tri dinh dudng cao va lgi ich
stc khoe cua nd. Qua chira nhiéu céc loai vitamin (A, C, va E), khoang chat (Canxi, sét,
kali, magié) va nhiéu hop chat khac nhu quercetin, B-caroten, p-sitosterol, terpenoids,
alkaloids, flavonoids va saponins (Santana va cs., 2019). Qua du du tir 1au dugc sir dung
dé chira tri cac bénh da day, tiéu chay, béo phi, viém tiét niéu, giun diia, vay nén, ran
cin, 16 loét do tiéu duong, va gan lach to (Krishna, Paridhavi va Patel, 2008). Nhiéu
nghién ciu khoa hoc da chirng minh cac hoat tinh sinh hoc caa qua du du trong thoi
gian qua nhu hoat tinh khang oxi hoa (El-Nekeety va cs., 2017), bao vé gan (Marotta va
cs., 2007), chbng cac bénh vé than kinh do céc tac nhan oxi hoa gay ra (Imao va cs.,
1998), ha thap lipid mau (Rahmat va cs., 2004), va lam ting dap ung mién dich
(Rimbach va cs., 2000). Tuy nhién & mét khia canh khac, hat du du lai 1a phé phu pham
bi thai bo ra ngoai méi trudng sau khi st dung qua. Pang chi ¥, hat du du chta nhiéu
hop chét phenolic nhu benzyl isothiocyanate, glucosinolates, tocopherols (o and &), p-
cryptoxanthin, B-carotene, va carotenoids (Kermanshai va cs., 2001; Tang, 1971). Thém
vao d6, nhiéu hop chat dau ciing hién dién trong hat du du nhu axit oleic fatty, axit
palmitic, axit linoleic va axit stearic (Van Breemen & Pajkovic, 2008). Bac biét, dich
chiét hat du du duoc chung minh 14 ¢d thé 1am giam co that mach mau (Wilson va cs.,
2002), giam tinh trang duong huyét cao (Adeneye & Olagujiu, 2009), bao vé gan tir cac
tdc nhan oxi hda (Salla va cs., 2016), va ha lipit madu (Nwangawa & Ekhoye, 2013).
Trong twong lai, nhiéu hoat tinh sinh hoc khéc c6 lgi cho sic khoe con ngudi s& duoc
céc nha khoa hoc trén thé gigi kham phé thém & hat du du. Trong tinh trang hién nay,
hat du du van duoc coi 1a phu pham bo di va cac nghién ciru vé n6 van con rat han ché ¢
Viét Nam. Trudc tinh hinh d6, nghién ctru nay dugce dé xuat thuc hién nham khao sat so
bo mot s6 thanh phan hoa hoc va danh gia hoat tinh khang oxi héa cua cao chiét hat du
da théng qua mo hinh thi nghiém ex vitro.

2. Vat liéu va phwong phap nghién ciru

2.1. Vat ligu

Hat du du duoc thu nhan & Vinh Long. Ethanol st dung trong nghién cuu cé
ngudn gdc tir cong ty Xilong, Trung Quéc. Tat ca cac hoa chat khac duoc mua tir cong
ty Sigma-Aldrich, My.
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2.2. Phwong phdp nghién ciru

Phuwong phdp tach chiét: Hat du du duoc phoi khd va xay thanh bot truge khi
dugc ngdm Vvéi ethanol 96 do theo ty 1é ngam 1/8 (g/ml) tai 37°C trong 24 gio. Dich
chiét duoc loc va c6 quay dudi hét dung méi. Cao chiét duoc siy & 50°C va dugc luu trit
& 4°C.

Xdc dinh ham lwong lipit theo phuwong phdap Soxhlet. 59 bot hat du du dugc goi
trong gidy loc rdi dat vao hé thdng soxhlet co chira ete. Qua trinh chiét dwoc tién hanh &
40-45°C dén khi lipit duoc chiét hoan toan (10-12h). Ham luong lipit duoc tinh theo
cong thirc: % lipit = (khdi lwong lipit thu dugc/khdi lugng nguyén liéu dem chiét)*100

Xdc dinh ham lwong cacbohydrat: Thiy phan mau bing cach tron 59 mau véi
25ml HCI5% roi dun cach thiy trong 5 gio. Ham luong dudng khir sinh ra duge do bai
thudc thir DNS. Ham lugng duong khir trong mau duoc xac dinh dya theo dudng chuan
glucose dung san.

Xéc dinh ham lwong protein bang phwong phdp Bradford: Tron 0.5ml dich chiét hat
du di véi 2,5ml thude thir Bradford rdi u trong 10 phat trude khi dem do OD tai 595nm.
Ham luong protein duoc x4c dinh dya theo dwong chuan bovine serum albumin.

Xdc dinh ham heong polyphenol téng: Tron 0,1ml dich chiét hat du du vai 0,5ml
thudc ther Folin-Ciocalteu va u trong 4 phat. H3n hop sau d6 dugc cho thém 0,4ml
sodium cacbonat (7,5%) va tiép tuc & 60 phut trong téi truéc khi do OD tai 750nm. Ham
luong phenolic tong duoc xac dinh dya trén duong chuan axit gallic.

X&c dinh néang luyc khir: Hon hop phan ung gém 0,5 ml dich mau, 0,5ml dém
phosphate (0.2M, pH=6,6), va 0,5ml KsFe(CN)s 1% dugc & 50°C trong 20 phat. Hon
hop sau d6 dugc thém 0,5 ml CCI;COOH 10% rdi ly tam 3000v/p trong 10 phit. Sau
do, tron 0,5ml dich sau ly tim véi 0,5ml nuéc cat va 0,1ml FeCls 0,1%. Hon hop duoc
lic déu va do OD tai 700nm.

Khao sat kha ndng bdt goc tr do DPPH: Tron 0,1 ml mau véi 0,1ml dung dich
DPPH (3mM) rdi 1 trong 30 phut trong t6i trude khi do mat d6 quang ¢ 517nm. Ty I¢
bat gdc DPPH dugc tinh theo cong thirc: DPPH (%) = [(ODc — ODm)/ODc]*100; trong
d6, ODc 1a gia tri mat do quang caa nhdm chitng va ODm la cia nhom mau thur.

Khao sat kha nang bdt goc tw do ABTS™: Chuan bi dung dich ABTS" nhu sau:
Tron dung dich K,S;0g 7mM véi ABTS 2,45 mM theo ty 1¢ 1:1 va U trong tdi tir 14 dén
16 gio. Hon hop duogc pha lodng véi ethanol dé dat dugc mat d6 quang khoang 0,700 +
0.002 tai 734 nm. Tron déu 0,9ml dung dich ABTS" véi 0,1ml mau tht trong 45 gidy
roi u trong tdi 15 phut trude khi do mat do quang tai 734nm. Ty Ié bat gbc ABTS" duoc
tinh theo cong thirc: ABTS™ (%) = [(ODc — ODm)/ODc]*100; trong d6, ODc 1a gia tri
mat d6 quang ctia nhom chirng va ODm 1a cia nhém mau thu.

Xz ly s6 lidu: Sé liéu duoc phan tich va xu ly théng ké bang phan mém SPSS. Céc
biéu d6 duogc vé bang phan mém Sigma plot 2010.
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3. Két qua va thao luan
3.1. Két qud khdo sat mat sé thanh phan hoa hec ciia hat du dii

Két qua khao sat thanh phan héa hoc cho thiy rang hat du du c6 chira 36.8mg
cacbohydrat/g mau kho (3,68%), 68mg lipit/g mau kho (6,8%), va 188,5mg protein/g mau
kho (18,85). Thém vao d6, ham lwong polyphenol tong trong hat du du ciing duoc xac
dinh 14 3,1mg dwong luong axit gallic/lg mau kho (Bang 1). Thanh phan dinh dudng caa
hat du da chin & Nigeria duoc xac dinh gom 29% cachohydrat, 5% lipit, va 13,7% protein
(Chukwuka, ITwuagwu & Uka, 2013). Nhu vay, hat du du trong nghién cau hién tai co
ham luong lipit va protein cao hon trong khi ham luwong cacbohydrat thiap hon so véi
nghién ctu cia Chukwuka va cs., (2013). Mit khac, ham lwong polyphenol tong trong
nghién ciru nay dugc xac dinh la cao hon so vai nghién ciu cia Maisarah va cong sy ¢
Malaysia (0,3 mg duong luong axit gallic/lg mau kho) (Maisarah va cs., 2013) nhung lai
thap hon so véi nghién ctu ciia Zhou va cong su ¢ Trung Quéc (11 mg duong lugng axit
gallic/g mau khé) (Zhou va cs., 2011). Vi vay co thé noi vi tri dia ly khac nhau la yéu t6
quan trong anh hudng dén sy khac nhau vé cac thanh phan hda hoc cua hat du du.

Bdng 1. Mgt sé thanh phdn héa hoc cia hat du di

Thanh phan Cacbohydrat Lipit Protein Polyphenol téng
Ham lugng 36,8mg/g 68mg/g 188,5mg/g 3,1mg/g
Phan tram 3,6% 6,8% 18,85% 0,31%

3.2 Két qua khdo sdt néng luc khie ciia cao chiét hat du dii

Ning luc khir thé hién kha nang khir cia mot chat déi vai tac nhan oxi hoa. Dé danh
gi& liéu mot chat co hoat tinh khang oxi hda hay khdng, viéc danh gia nang luc khir cia chat
do 1a diéu quan trong can thuc hién truge. Trong nghién ciu ndy, cao chiét hat du du dugc
pha lodng thanh day ndng d6 0 — 80mg/ml (Bang 2). Két qua khao sét cho thay gia tri do
mat do quang tang dan theo chiéu ting ciia ndng do cao chiét hat du du. Cu thé, khi nong do
mau tiang tir 10mg/ml d&én 80 mg/ml, gia tri mat d6 quang OD tai budc song 700nm ciing
tang twong Gng tir 0,06 dén 0,36. Pidu d6 cho thiy cao chiét cé thé khir ion Fe** thanh ion
Fe”* trong hdn hop phan tng va kha nang khu nay phu thudc vao ndng do cao chiét. Tinh
khir ciia cao chiét hat du dii cho thay kha nang khang oxi hoa ciia no.

Bdng 2. Nang liec khir ciia cao chiét hat du dii

Néng do (mg/ml) 10 20 40 60 80
oD 006 | 0,15 026 | 031 | 0,36

3.3 Két qud khdo sat hogt tinh bdt géc tee do DPPH ciia cao chiét hat du dii

Dé khao sét hoat tinh khang oxi héa, cao chiét hat du du dwoc pha thanh day nong
d6 5-25mg/ml va kha ning bét goc tu do DPPH cua cao chiét dugc xac dinh thdng qua
do mat d6 quang OD ¢ budc song 517nm. Két qua cho thiy kha ning bat goc tu do
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DPPH cia cao chiét c6 xu hudng ting theo ti 1& thuan véi ndng d6 cao chiét trong hdn
hop pha ng. Kha ning bét gc tw do DPPH dat khoang 23-59% tai diy ndong do 5-
25mg/ml cua cao chiét (Bang 3). Két qua trén cho thay rang kha ning khir 50% géc tu
do DPPH cua cao chiét dat duoc tai ndng d6 19,7mg/ml. Trong khi d6, mau ching
dwong vitamin C c¢6 hoat tinh bat goc tu do cao hon so véi cao chiét hat du da (ICsp =
18,4pg/ml). Theo mot sé nghién ctru trude ddy, cao chiét hat du du ¢ Nigeria cé thé bat
g6c tu do DPPH tai gia tri 1Cso = 17,9mg/ml (Irondil, Anokam & Ndidi, 2013), trong
khi & Malaysia dat ICsy = 0,11mg/ml (Norshazila va cs., 2010) va & Trung Québc dat
ICs = 0,25mg/ml (Zhou va cs., 2011). Diéu d6 cho thiy hoat tinh bat goc tu do cua cao
chiét hat du du trong nghién ciru ndy gan twong duong véi cao chiét hat du da & Nigeria
nhung lai thap hon so voi & Malaysia va Trung Qudc.

Bdng 3. Hogt tinh bat goc tir do DPPH

Mau Cao chiét hat du da (mg/ml) Vitamin C (ug/ml)

Nong do 5| 10 15 20 | 25 | 25 5 7.5 10 15 20 25

Hoat tinh bét

P 23,0328 41,7 |50,3| 590 | 79 | 115 | 182 | 225 | 358 | 51,9 | 66,1
goc tu do (%)

Phuong trinh y =0,0018x + 14,568 y =2,6361x - 1,4625
hdi quy (R? = 0,999) (R?=0,992)
I1Cso 19,7mg/ml 18,4pg/ml

3.4 Két qud khdo sét hogt tinh bat géc tw do ABTS" ciia cao chiét hat du dii

Bén canh kha ning bat goc ty do DPPH, hoat tinh bat gc tu do ABTS" cua cao
chiét hat du du ciing duoc khao sat thém. Cao chiét duoc pha thanh mot ddy nong do
0,1-2,5mg/ml va hoat tinh bat goc tu do twong ung véi ting néng d6 duge xac dinh
thong qua do gia tri mat do quang tai budc song 734nm. Tuong ty nhu vay, két qua
khao sat cho thay riang kha nang bat gbc ty do ABTS" cua cao chiét hat du du ting theo
chiéu tang cua ndng do cao chiét. Cu thé, ndng do cao chiét tir 0,1mg/ml dén 2,5mg/ml
c6 thé khir twong g 4,6% dén 75,6% gbc tu do ABTS" (Bang 4).

Bdng 4. Hogt tinh bat goc tir do ABTS®

Mau Cao chiét hat du du (mg/ml) Vitamin C (pg/ml)

Nong do 01| 05 10 15| 20 | 25 5 10 15 20 25 30

Hoat tinh bét

P 46 | 183 | 34,7 49,2613 | 756|121 |243| 366|489 |611| 734
goc tu do (%)

Phuong trinh y =0,03x + 2,2824 y =2,4535x — 0,2108
hoi quy (R?=0,995) (R?=0,997)
1Cx 1,6mg/ml 20,3ug/mi
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Tir két qua trén va phuong trinh tuyén tinh hdi quy, gia tri 1Cso vé kha nang bat goc tu
do ABTS' cua cao chiét hat du du duoc xéac dinh 1a 1,6 mg/ml. Trong khi do, gia tri 1Csy
twong tng cua vitamin C la 20,3ug/ml. Theo nghién ctiru caa Ang va cong su (2012), cao
chiét hat du da & Malaysia thé hién hoat tinh bit goc tur do ABTS" tai gia tri 1Cso =
9235,8mg/ml. Diéu d6 cho thy cao chiét hat du du trong nghién ciu nay c6 hoat tinh bt
géc tu do ABTS' cao hon 5772 1an so véi cao chiét hat du du & Malaysia.

4. Két luan

Trong nghién ciru nay, mot s thanh phan héa hoc va hoat tinh khang oxi héa cia cao
chiét hat du du da duoc ching minh. Cac thanh phan hoa hoc ciia cao chiét duoc xac dinh
nhu cacbohydrat (3,6%), lipit (6,8%), protein (18,85%), va polyphenol téng (0,31%). Thém
vao do, hoat tinh khéng oxi hda ciia cao chiét hat du du con dugc chirng minh qua ning luc
khtr va kha nang bét goc tu do DPPH (ICs = 19,7mg/ml) va ABTS" (ICso = 1,6mg/ml). Tuy
nhién, mot s6 thanh phan héa hoc khac nhur vitamin, khoang chat, va cac hoat chat can duoc
khao sat thém. Thém vao do, cao chiét hat du du can dwoc danh gia sau rong hon vé hoat
tinh sinh hoc nham 1am co s& khoa hoc cho viéc (ng dung phét trién cac san pham thuc
pham va dugc pham ¢ vai trd hd tro stc khoe con nguoi.
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