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o TOM TAT

Chat chong oxy hoda cua hanh, téi va hanh tam duogc ’chiét ydi ethanpl 99% & cac ty 1¢ nguyén

liéu : dung méi 1:2; 1:3’ va 1:4‘ (w/v). T}"{ 1€ 1:4 cg') hi¢u suat chiét cao nhat ¢ ca 3 loai nguyén li¢u,

trong do, toi c6 hiéu suat thu hoi cao chiét cao nhat, dat 19,81% so v6i 18,23% va 16,90% cua hanh

tdm va hanh. Phuong phap bét gbc tw do DPPH (2,2 — Diphenyl — 1 —picrylhydrazyl) dugc str dung

dé danh gia kha nang chdng oxy hoa cua cao chlet hanh, toi va hanh tam. Ty 1¢ bét gbc tu do cua

cao chiét toi cao hon so v6i hanh tam va hanh ¢ tat ca cac nqng 49 khao sat, 300, 600 va 900 pg/L.

Nong do cao chiét cang cao, ty 1¢ bat goc tu do cang lon. O nong d6 900 pg/L cua cao chiet toi,

hanh tém‘vél hanh, t}:l 1€ bg“lt goc ty do dat lan luot 51,13%, 48,97% va 2Q,78%. Bo6 sung cao chict

téi vao dau lac truyén thong ¢ ndng d6 900 pg/L gitp duy tri dugc chat lugng cua dau trong 8

thang khi cac chi tiéu peroxide (9,94 meqO2/kg), acid (4,19 mgKOH/g), xa phong (198,21

mgKOH/g) va iodine (80,04 Wijs) van trong gi6i han cho phép. Trong khi d6, sau 6 thang bao

quan ¢ nhiét d6 phong, mau dau doi ching (khong bo sung dich chiét téi) co cac chi so acid (4,12

mgKOH/g), xa phong (197,05 mgKOH/g) va iodine (79,25 Wijs) vuot qua gidi han cho phép theo

TCVN 7597:2018 vé dau lac thuc phdm. Nhu vay, viéc bd sung cao chiét t6i v6i ndng d6 900 pg/L
vao dau lac tmyen théng giup keo dai thém 2 thang thoi gian bao quan cua dau.

Tir khéa: Chong oxy héa, Dau lac, Dich chiét, Hanh, Hanh tam, Toi
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ABSTRACT

Antioxidants of onion, garlic, and chives were extracted with 99% ethanol in ratios of 1:2; 1.3,
and 1:4 (w/v). The ratio of 1:4 obtained the highest extraction yield for all three materials, in which,
garlic had the highest extraction yield, reaching 19.81% compared to 18.23% and 16.90% for chives
and onion, respectively. DPPH assay was used to determine the antioxidant activity of extracts from
garlic, onion and chives based on the free radical scavenging activities (%). Free radical scavenging
activities (%) of garlic extract were higher than both onion and chives extracts at all tested
concentrations, 300, 600, and 900 ug/L. The higher the extract concentrations, the greater the free
radical scavenging activities. At 900 pg/L of garlic, chives and onion extracts, free radical scavenging
activities reached 51,13%, 48,97% va 20,78%, respectively. Adding garlic extract into crude peanut
oil at a concentration of 900 ug/L helped to maintain the quality of the oil for 8 months of storage at
room temperature when the peroxide (9.94 meqO2/kg), acidity (4.19 mgKOHY/g), saponification (198.21
mgKOH/g) and iodine value (80.04 Wijs) were still within allowable limits. The control sample
(without garlic extract) had the values of acidity (4.12 mgKOH/g), saponification (197.05 mgKOH/g),
and iodine (79.25 Wijs) which exceeded their allowable limits according to TCVN 7597:2018 on edible
peanut oil after 6 months. Thus, the addition of garlic extract with a concentration of 900 pg/L into
traditional groundnut oil helps to extend the shelf life of the oil for 2 months.
Keywords: Antioxidant, Chives, Extract, Garlic, Onion, Peanut oil
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1. MO DAU

Cay lac, c6 tén khoa hoc 1a Arachis
hypopgaea, thudc ho Leguminosae. Hat lac
chira khoang 45 - 50% dau (Arawande va
cs., 2018), khoang 80% tong ham luong
acid béo cua dau lac tao thanh tir cac acid
béo khong bdo hoa, chu yéu 14 acid oleic va
acid linoleic (Shad va cs., 2012). Dau lac
chtra nhiéu kali hon natri va 1a mot ngudn
tt canxi, phét pho va magié, chira thiamin,
vitamin E, selen, kém va arginine
(Sulaiman va cs., 2012). Ché d6 an nhiéu
déu lac ¢6 hiéu qua nhu dau 6 liu trong viéc
ngan ngua bénh tim va than thién véi tim
hon so v6&i ché d6 an rat it chat béo. Dau lac
¢6 chat luong cao va co thé chiu duoc nhiét
dd cao ma khong bi chay hodc phan huy,
mui va vi trung tinh (Sulaiman va cs.,
2012).

Chét luong va su on dinh chét luong
clia ctia dau lac rit quan trong d6i v6i ngudi
tiéu dung va trong cic ung dung cua cac
nganh cong nghi¢p (Sulaiman va cs., 2012).
O cac nuéc dang phét trién, dau lac tho
khong qua qua trinh tinh ché dugc tiéu thu
kha pho bién, nhu & Nigieria (Arawande va
cs., 2018; Sulaiman va cs., 2012), Ghana
(Asibuo va cs., 2008) va Viét Nam (Nguyén
Ptc Vuong va cs., 2018). Dau lac tho
thuong duge chiét xuat tir hat bang phuong
phap co hoc. Trong qua trinh bao quan dau
lac, mot s6 thay d6i hoa hoc xay ra dan dén
giam do an toan va cac dac tinh cam quan
vé mit thyc pham. Do 6i do sy thity phan va
oxy hoa 1a van dé chinh lién quan dén viéc
bao quan dau in (Arawande va cs., 2018).
Vi du, cac acid béo tu do c6 thé duoc thic
déay hinh thanh béi phan tung cua dau véi
nuée trong dau (Igbal va Bhanger, 2007).
Do d6, cin phai tim ra cac cach dé ngan
chén sy 6i cua dau, c6 thé béng cach b sung
cac chit chéng oxy hoa (Arawande va cs.,
2018).
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Tuy nhién, viéc sit dung cac chét
chéng oxy hoéa tong hop nhu
butylatedhyroxyltoluene (BHT), propyl
gallate (PG), butylatedhydroxylanisole
(BHA), v.v... khong dugc khuyén khich
trén thi trudng quéc té va & Viét Nam vi
chung duogc phat hién 13 chét c6 kha ning gy
ung thu, gay dot bién (Likhitrungrat va cs.,
2009). Do do, viéc tim céc chét ¢ kha ning
chéng 6i hoa dau in c6 ngudn gbc thyuc vat
va an toan véi suc khoe ngudi tiéu dung dang
nhan dugc sy quan tam dic biét. Cac chét
chiét tir vo budi (Kumar va cs., 2019), vo
cam (Arawande va Borokini, 2015), gung
(Arawande va cs., 2018), téi (Igbal va
Bhanger, 2007), hanh (Lubna va cs., 2015),
ot (Ejikeme va cs., 2021) gitp lam cham sy
bién dbi hu hong cua cac loai dau in khéac
nhau. Hanh (Allium cepa L.), toi (Allium
sativum L.) va hanh tam (Allium
schoenoprasum L.) 1a nhiing gia vi dugc sir
dung rong rai trén thé gii noi chung va &
Viét Nam noi riéng. Ching dugc xem nhu 1a
cac ngudn chira cac chit chéng oxy hoa an
toan va hiéu qua (Sasi va cs., 2021; Sidhu va
cs., 2019; Stajner va cs., 2004).

Trong nghién ctru ndy, ching toi tién
hanh danh gia hoat tinh chdng oxy hoa cua
cao chiét tir hanh tim, toi va hanh tam. Trén
co sO0 do, chon nguyén liéu c6 hoat tinh
chbng oxy hoa cao nhit dé bé sung vao dau
lac ép thi cong nhdm danh gia hiéu qua
chbng oxy hoa cua chung so v6i chit chong
oxy hoa cong nghiép BHT trong qua trinh
bao quan dau thong qua céc chi sé peroxide,
chi s6 iodine, chi s6 acid va chi s6 xa phong.
2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Vit liéu nghién ciru

- Téi va hanh tim dugc mua ¢ huyén
ddo Ly Son, tinh Quang Ngai, hanh tam
dugc mua ¢ huyén Phong Dién, tinh Thira
Thién Hué duoc dua vé phong thi nghiém
va bao quan & 4°C cho dén khi sir dung.
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- Ethanol 99% (Duksan, Han Qudc);
DPPH (1,1-diphenyl-2-picrylhydrazyl)
(Merck, brrc); BHT (butylated
hyroxyltoluene) do6 tinh khiét 99%
(ZhanYun, Trung Qudc).

- Déu lac truyén théng: Hat lac duoc
mua trén dia ban huyén Huong Tra, tinh
Thira Thién Hué, duoc loai bo hat sdu bénh,
kém pham chat trudc khi dugc ché bién
thanh dau theo phuong phap truyén thdng
tai ho gia dinh 6ng Nguyén Vin Ré, 1a mot
co so san xuat dau lac & phuong Huong
Chir, huyén Huong Tra, tinh Thtura Thién
Hué.

2.2. Phwong phap nghién ciru

2.2.1. Danh gia anh hudéng cua ty Ié nguyén
liéu: dung méi dén hiéu qua thu hoi chat
chiét ciia hanh, tdi, hanh tim

Toi, hanh tim va hanh tam duoc loai
b6 cu khong dat chét lugng (quéa non, siu
benh hu hong), rira sach, bo vo, cit lat va
say riéng r& & 55°C dén khéi luong khong
ddi. Nguyén liéu kho dugc xay thanh bot
(kich thudc nho hon 1 mm) va tién hanh
chiét bang ethanol 99% voi ty 1& (w/v)
nguyén liéu: ethanol 1a 1:2; 1:3 va 1:4 dbi
v6i mdi loai nguyén liéu. Nguyén liéu dugc
bd sung ethanol 99%, ddy kin tranh hién
tugng bay hoi dung moi trong qua trinh
trich ly, sau d6 lac trong 48 gid (té¢c do lic
100 vong/phat) & nhiét d6 phong dé ting
hiéu qua trich ly. Két thuc qué trinh trich ly,
dich chiét duoc loc va c¢b quay chan khong
(50°C, 338 mbar) bang thiét bi c6 quay chan
khéng Buchi Rotavapor R-100 dé loai bo
dung méi. Binh ¢ quay duoc tiép tuc siy &
50°C trong 2 gio dé dam bao loai bo hét
dung moi. Hiéu suat chiét dugc tinh bang ty
1¢ khdi luong cao chiét thu duoc voi khoi
luong ctia nguyén liéu dem di chiét (Iqbal
va Bhanger, 2007; Kumar va cs., 2019). Tu
do6, chon ty 1¢ nguyén li¢u: dung moi c6 hi¢u
sudt chiét cao nhat dé danh gia hoat tinh
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chbng oxy hoa cua cao chiét thu duoc dbi
v6i mdi nguyén liu sir dung.

2.2.2. Pdnh gid hoat tinh chéng oxy héa cia
hanh, t6i va hanh tam bang phwong phdp
DPPH (Igbal va Bhanger, 2007)

Phuong phap nay xac dinh hoat do
clia cac chat chong oxy hoa cua cac loai
thuc pham bang phan tmg véi DPPH gbc
bén. Dung dich DPPH 0,1 mM duoc chuin
bi trong ethanol 95%. Cao chiét cta hanh,
t61 va hanh tim duoc pha lodng riéng r& vé
cac nong do 300, 600 va 900 pg cao chiét/L
bang ethanol 95%. Mau ddi ching 1a mau 1a
khong chira cao chiét. Chét chdng oxy héa
tong hop, BHT (200 pg/L) (ndng d6 gidi
han cho phép theo TCVN 7597:2018), dugc
sir dung nhu 1a mot d6i ching dwong. Hon
hop phén tmg gom 1 mL méau khao sat & cac
noéng d6 khac nhau va 5 mL dung dich
DPPH d3 chuan bi. Cac hdn hop phan tmg
duoc lc trong 1 phit va u & nhiét do phong,
trong bong ti 30 phut, tién hanh do mat do
quang & budc séng 517 nm bing may do
quang phd (Genesys™ 50 UV-Visible
Light Spectrophotometer, Thermo
Scientific). Hoat tinh chéng 0Xy héa dugc
tinh theo cong thirc: Ty le bt goc tu do (%)

= [(Mat do quang clia mau chuan — Mat do
quang cuia miu c6 chira cao chiét) x 100/
Mat d6 quang ctia mau chuan]. Tac dung bt
gbc tu do duge danh gia qua gia tri ECso
(50% effective concentration Nong do
hiéu qua dé bat 50% gdc DPPH tu do).
Chon nguyén liéu c6 hoat tinh chdng oxy
héa cao nhit dé thuc hién cac nghién ciru
tiép theo.
2.2.3. Phuwong phdp bé sung chdt chong oxy
héa vao dau lac truyén thong

Dau lac vira méi ép duoc dwa vé
phong thi nghiém, dé liang trong 15 ngay.
Thu ldy dau trong, b6 sung cao chiét véi
néng d6 dugc chon ¢ thi nghiém xac dinh
hoat tinh chdng oxy hoa cua hanh, téi va
hanh tim vao dau, tinh theo pg cao chiét/L
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dau. Mau dbi ching 1a mau khong bd sung
cao chiét va mot mau co6 bo sung BHT &
ndéng d6 200 pg/L dau (Igbal va Bhanger,
2007). Cac mau dau dugce dun nong riéng ré
va khudy ¢ 50°C trong khoang 30 phut dé
tao dugc hon hop déng nhét. Dau duoc bao
quan ¢ nhiét do phong, theo ddi, phén tich
cac chi tiéu véi tan sut 1 1an/thang cho dén
khi dau ctia mau c6 bd sung cao chiét khong
dat céc chi tiéu dé dung lam thyc phﬁm dua
theo TCVN 7597:2018. Cac chi tiéu phan
tich gdm chi sd peroxide, chi s6 iodine, chi
s6 xa phong va chi s acid.
2.2.4. Phuong phap xdc dinh cdc chi tiéu
chat lwong ciia dau

Chi sb peroxide dugc xac dinh theo
TCVN 6121:2015. Chi s6 iodine dugc xéc
dinh theo TCVN 6122:2015. Chi s6 acid
duoc xac dinh theo TCVN 6127:2010. Chi
s6 xa phong hoa duge xac dinh theo TCVN

6126:2015. Cac chi tiéu dugc xac dinh lap
lai 3 lan.
2.2.5. Phuong phdp xit Iy s6 liéu

Két qua thi nghiém duoc phan tich dé
so sanh sy khac biét trung binh giira céac
nghiém thirc va su bién dong giita cac lan
lap lai trong cling nghiém thic bang thuat
todn Compare Means, One-Way ANOVA,
v6i kiém dinh Duncan (5%), duogc xur ly dya
trén phan mém SPSS 20.
3. KET QUA VA THAO LUAN
3.1. Anh huéng cia ty 1¢ dung méi trich
ly dén hiéu suit thu hdi chit chiét hanh,
téi, hanh tam

Ty 1€ nguyén liéu: dung méi st dung
¢6 anh huong dén hiéu suat thu hdi chét chiét
cia hanh, t6i va hanh tam. Hiéu sut thu hoi
chat chiét ciia chiing theo ty 1¢ dung méi trich
ly khac nhau duogc trinh bay ¢ Bang 1.

Bing 1. Anh huong ciia ty 1& dung moi dén hiéu suat thu hdi chit chiét ctia hanh, toi, hanh tim

Ty 1€ nguyén liéu: dung moi

Hiéu sudt thu hdi chit chiét (%)

(g/ml) Toi Hanh tam Hanh
1:4 19,81 + 0,03*A 18,23 + 0,04°A 16,90 + 0,03%A
1:3 17,30 + 0,5438 16,16 + 0,048 15,39 + 0,02¢8
1:2 16,45 + 0,05 15,57 + 0,06 14,63 + 0,05

S6 lieu thé hién 1a gia tri trung binh + sai s¢ chudn (SE). Cac két qua khac nhau theo chi cai
in thuwong (theo hang) hodc chiz céi in hoa (theo cgt) thi kh&c nhau ¢ micc y nghia 5%.

Bang 1 cho thdy, khi giam luong
dung méi sir dung, hiéu suit thu hdi chat
chiét ciing giam dan déi v6i ca ba loai
nguyén li€u, trong do6 ty 1€ 1:4 dem lai hiéu
suét thu hdi cao nhit. Cu thé, dbi véi toi, ty
1¢ thu hdi cao chiét & ty 1& nguyén liéu: dung
moi 1:4, 1:3 va 1:2 dat lan luot 19,81%,
17,30% va 16,45%. Ngoai ra, hiéu suit thu
hdi con phu thude vao loai nguyén lidu.
Trong do, o cung ty 1¢ nguyén liéu: dung
moéi khao sat, toi luén co hiéu suat thu hodi
cao chiét cao nhat va hanh 1a thip nhat. Dién
hinh, ¢ ty 1& 1:4, hiéu suat thu hdi dat
19,81%, 18,23% va 16,90% tuong ung voi
nguyén lidu toi, hanh tim va hanh. Diéu nay
chung t6 dung moéi ethanol c6 kha nang
trich ly dugc chat chiét tir toi nhicu nhat &
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ty 1€ nguyén liéu va dung moi 1a 1:4 so véi
cac ty 1€ khao sat con lai.

Ty 1& thu hdi cao chiét tir hanh, toi
cling di dugc cong bd trong mot sé nghién
ctru. Ty 1& thu hdi cao chiét t6i bang dung
mdi ethanol dat 19,87% trong nghién clru
ctia Igbal va Bhanger (2007). Hiéu suét thu
hdi cao chiét ciia hanh Dayak dugc xac dinh
la 4,76% (Ali va cs., 2020); 2,46% va
52,38% twong tmg d6i véi t6i va hanh (Park
va Chin, 2010). C6 thé thy rang, ty 1¢ thu
hoi cao chiét cua cac nguyén liéu khac nhau
trong cc nghién ctru 1a khong gidng nhau.
Piéu nay dwoc giai thich 1a do dic tinh
nguyén li€u khac nhau, ty 1€ dung moi va
cac diéu kién chiét tich khic nhau. Trong
nghién ctru nay, ty 1€ nguyén liéu : dung moi
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1a 1:4 dugc st dung dé trich ly chét chiét tir
nguyén liéu cho viéc khao sat khd nang
chéng oxy hoa ciia chiing.

3.2. Panh gia hoat tinh chéng oxy héa ciia

Cao chiét cua hanh, toi, hanh tim
dugc pha lodng va danh gid mirc d6 chong
oxy hoa & cac nong do 300, 600 va 900
ng/L, két qua thé hién trén Bang 2.

cao chiét hanh, t6i va hanh tim
Bing 2. Ty 1¢ bit gbc tw do DPPH cua cao chiét hanh, t6i, hanh tim & cac ndng d6 khac nhau
Ty 18 bat gbc tw do DPPH (2,2 — Diphenyl —
picrylhydrazyl) (%)

Nong dd cao chiét (pg/L)

Hanh Toi Hanh tdm
300 14,83 + 0,50°¢ 40,63 + 0,314 36,77 + 0,15
600 17,67 + 0,32°C 47,37 £ 0,610~ 44,23 + 0,708
900 20,78 + 0,022 51,13 + 0,40 48,97 + 0,50%

S6 liéu thé hién la gid tri trung binh % sai sé chuan (SE). Cdc két qua khdc nhau theo chik cdi
in thuong (theo cot) hodc chir cdi in hoa (theo hang) thi khdac nhau ¢ mirc y nghia 5%.

Bang 2 cho thay ndéng do cao chiét
cang cao, ty 18 bit gbc tw do cang 16n chung
t6 hoat tinh chdng 0Xy cang cao. O cac ndng
d6 khao sat, ty 1€ bét goc tu do khac nhau
d6i voi mdi loai nguyén liéu va déu thap
hon ty 1& bat gdc tw do cia BHT & ndng do
200 pg/L, véi ty 1é duoc xac dinh 1én dén
79,64%. Trong ba loai nguyén liéu khao sat,
0 caba néng dd, cao chiét toi ludn thé hién
hoat tinh chdng oxy hoa cao nhit va cua
hanh 1a thip nhat. Cu thé, & néng do 600
ug/L, ty 1& bat goc tr do dat 17,67%;
47,37% va 44,23% va tuong ung voi cao
chiét hanh, t6i va hanh tim. Tuong tu, ¢
noéng d6 900 ug/L, ty 1& bat gbc tu do cao &
t6i, ké dén 1a hanh tim va hanh, dat tuong
ung 51,13%; 48,97% va 20,78%. Pang chu
¥, chi ¢6 cao chiét toi dat dugc hidu qua cao
hon gia tri ECso & nong do 900 pg/L, dat
51,13%. Do do, cao chiét toi & nong d6 900
ng/L duoc sir dung cho nghién ctu tiép
theo.

Hoat tinh chdng oxy hoa cua t6i di
dugc nghién ciru rong rai. Két qua phén tich
thanh phan cao chiét toi bang ky thuat sic
ky 16ng hiéu ning cao cho thdy sy hién dién
ctia nhidu hop chit sulfid hiru co khac nhau
nhu allicin, ajoene, diallyl sulfide, diallyl
disulfide, diallyl trisulfide, vinyldithiins 2-
VD 14 nhing chat s¢ hiru hoat tinh chéng
oxy hoa (Sasi va cs., 2021). Trong khi do,
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nhu’ng chat chju trach nhiém cho hoat tinh
chéng oxy hoa ctua hanh 1a cac chat
flavonoid (vi duy nhu quercetin) va
anthocyanin (Sidhu va cs., 2019). Pdi véi
hanh tam, hoat tinh nay c6 dugc tr cac
enzyme chdng oxy hoa (superoxide
dismutase, catalase, peroxidase, glutathione
peroxidase) va cic chat phi enzyme nhu
flavonoid, vitamin C, chlorophyll ava b, va
carotenoid (Stajner va cs., 2004).

Theo nghién ctru cua Park va Chin
(2010), cao chiét t6i & ndng d6 500 ppm va
1000 ppm c6 ty 18 bit gbc tr do dat 1an luot
trong khoang 25% va 48%. Trong khi do,
cao chiét hanh & ndng d6 tuwong Gmg dat
khoang 11% va 19% (Park va Chin, 2010).
Khi so sanh hoat tinh chéng oxy hoa cua cao
chiét toi va hanh do, tai ndng do 600 ppm,
hoat tinh déu dat xap xi 25%. Tuy nhién, &
ndng d6 1000 ppm, hoat tinh chéng oxy héa
ctia toi dat xp xi 55% trong khi ctia hanh
chi dat khoang 37% (Othman va cs., 2011).
Trong mot nghién ctru khéc, hoat tinh chdng
oxy hoa ciia cao chiét toi bang ethanol &
noéng do 5000 ppm dat 87,2% (Igbal va
Bhanger, 2007). Nhu vay, ty 1& bét géc tu
do cua cao chiét toi trong nghién ctru ny &
nong do 900 pg/L 1a 51,13%, cao hon trong
nghién ctru cua Park va Chin (2010), voi
nong do 1000 ppm (pg/L) chi dat 48%.
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3.3. Panh gia anh hwéng ciia cao chiét téi
dén chat lwong dau lac trong qua trinh
bio quan

Dau lac truyén thdng duoc bd sung
cao chiét toi (GE_Garlic Extract) va BHT
dé dat dugc n6ng do trong dau tuong Ung la
900 pg/L va 200 pg/L, c6 hoat tinh chong
oxy héa lan lugt 14 51,13% va 79,64%. Dau
khong bd sung chéat chdng oxy hoa duoc
dung 1am mau dbi chimg. Sau khi bd sung
cao chiét t6i va BHT vao dau, mau va mui
ctia dau khong bi thay doi. Piéu nay co thé
12 do ham luong bd sung cac chat nay qua
nhd so voi lugng dau sir dung. Hon thé nira,
dau lac truyén thng chua qua qué trinh tinh
ché, khir mui, khir mau nén mui cua dau lac
rat néng, mui dic trung cua dau lac. Su thay
dbi chét luong dau lac trong qua trinh bao

quan duoc danh gia thong qua cac chi sd
acid, chi s6 idodine, chi s6 xa phong héa va
chi sb peroxide, thé hién trong cac Bang 3,
4,5vab.
3.3.1. Anh hwéng ciia cao chiét t6i dén chi
s6 acid ciua dau lac trong qud trinh bdo
quan

Chi s6 acid dugc str dung dé do muc
d6 ma glyceride trong dau di bi phan huy
boi enzyme lipase va cac yéu t vat 1y khac
nhu anh sang va nhiét do (Hussain va cs.,
2015). Su hinh thanh cac acid béo tu do co
thé 12 mot thude do quan trong dé danh gia
mirc d6 hu hong cua dau (Igbal va Bhanger,
2007). Su gia ting cua chi s acid trong cac
méau dau thi nghiém dugc ghi nhan trong
Béang 3.

Bing 3. Anh hudng cua cao chiét toi dén chi s6 acid (mgKOH/g) cua dau lac trong qua trinh bao quan

Théng Dbi ching 900 pg/L GE 200 pg/L BHT
0 0,79 + 0,024 0,79 £ 0,01 0,79 + 0,024
1 1,02 + 0,024 0,86 + 0,018 0,82 + 0,02°C
2 1,26 + 0,014 1,09 + 0,028 0,99 + 0,02¢¢
3 1,69 + 0,019 1,28 + 0,019 1,12 + 0,029
4 2,22 +0,02¢A 1,70 + 0,038 1,50 + 0,01¢¢
5 3,18 0,01 2,55+ 0,01 2,87 +0,01%
6 4,12 + 0,019 2,67 +0,01%8 2,46 + 0,029
7 4,97 +£0,01" 3,23 +0,03"8 3,18 £ 0,01"°
8 6,24 + 0,024 4,19 + 0,018 3,78 £ 0,01

S6 liéu thé hién la gid tri trung binh % sai sé chuan (SE). Cdc két qua khdc nhau theo chit cdi
in thiong (theo cgt) hodc chir cdi in hoa (theo hang) thi khac nhau o mirc y nghia 5%.

O ca 3 cong thuic, chi s6 acid ting
theo chidu ting clia thoi gian bao quan va
¢6 su khac nhau c6 y nghia giita 3 mau dau
& tit ca cac moc thoi gian danh gia chat
lugng dau. Trong d6, & mau khong c6 bd
sung chat chong oxy hoa, toc d tang nhanh
hon so véi mau c6 bo sung GE 900 pg/L va
BHT 200 pg/L. Ngoai ra, toc do ting chi sb
acid cham trong khoang 3 thang dau, sau d6
tang nhanh hon & miu ddi chimg tir thang
thir 4 va tir thang thir 5 ctia mau c6 bo sung
GE va BHT. Sau 6 thang, chi sé acid cua
méau dau ddi chimg da vuot qua gidi han
chép nhén duoc tdi da cua chi sé acid trong
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diu 1a 4 mgKOH/g, dat muc 4,12
mgKOH/g (Ejikeme va cs., 2021; TCVN
7597:2018). Sau 8 thang, chi sd acid cua
mau dau c6 bd sung GE 900 pg/L ciing vuot
qua quy dinh cho phép (4,19 mgKOH/g)
riéng mau dau c6 bd sung BHT 200 pg/L
van duy tri duoc dudi muc gidi han (3,78
mgKOH/g). Nhu viy, su bd sung GE 900
ug/L c6 thé kéo dai dugc thoi gian sir dung
ctia dau lac ép thu cong 1én khoang 2 thang.

Su bién dbi chi s acid trong dau
truyén thong c6 bd sung chit chdng oxy hoa
¢6 ngudn gbc thue vat cling dugc theo ddi
trong mot s6 nghién ctru khac va chung déu
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c6 xu hudng gia tang trong qué trinh bao
quan. D6i v6i dau lac thd co bd sung cao
chiét vé cam bang methanol ¢ nong do tir
200 - 1000 ppm va BHT ¢ nong do 200
ppm, trong 4 thang dau tién, gia tri acid ting
cham, bt dau tang nhanh tir thang thir 5 dén
thang thir 12, dac biét sau thang tha 9.
Khong c6 sy khac nhau vé chi s6 acid giita
tat ca cac mau dau khao sat, bao gdm miu
d6i chirng, mau c6 bd sung BHT va miu co
bd sung cao chiét vo cam & cac ndng do
khac nhau (Arawande va Borokini, 2015).
Trong mot nghién ctru khac, chi sé acid cua
dau lac thé dwuoc bd sung Tertiary Butyl
Hydroxy Quinone (TBHQ), mét chit chéng
oxy hoa cong nghiép, va cao chiét qua 6t &
ndng d6 200 ppm ting 1én dang ké trong qué
trinh bao quan. Sau 90 ngay bao quan, tur gia
tri ban d4u khoang 1 mgKOH/g, chi sb acid

trong miu d6i ching ting vot 1én 22
mgKOH/g, trong khi d6, mau c6 chira BHT
va cao chiét qua 6t tang it hon, dat twong
ung khoang 14 mgKOH/g va 17 mgKOH/g.
Su gia ting chi s acid trong qua trinh bao
quan cho thiy sy hu hong cua dau do quéa
trinh thuy phan. Khi chit béo bi i hoic bi
oxy hoa phan hity, chat béo trung tinh dugc
chuyén d6i thanh acid béo va glycerol gy
ra sy gia ting s luong acid (Ejikeme va cs.,
2021).
3.3.2. Anh hwéng cua cao chiét t6i dén chi
$6 xa phong ciia dau lac trong qud trinh bao
quan

Chi sb xa phong hoa ciia cac mau dau
trong 8 thang theo ddi dwoc thé hién trong
Béang 4.

Bing 4. Anh huong ciia cao chiét toi dén chi s6 xa phong (mgKOH/g) cuia dau lac trong qua trinh

i bao quan
Théng Doi chung 900 pg/L GE 200 pg/L BHT
0 187,35 + 0,04%A 187,35 + 0,04%A 187,35 + 0,04%
1 189,20 + 0,35 188,58 + 0,068 188,16 + 0,068
2 190,24 + 0,06A 189,24 + 0,078 188,95 + 0,10°¢
3 191,52 +0,03% 190,11 + 0,13 189,55 + 0,029
4 192,85 + 0,034 191,35 + 0,128 190,55 + 0,01°¢
S 194,29 + 0,05% 192,55 + 0,20™® 191,39 + 0,04
6 197,05 + 0,024 193,80 + 0,04% 192,46 + 0,01
7 200,65 + 0,02 195,77 + 0,02 194,08 + 0,01
8 203,24 +0,10A 198,21 +0,04'® 195,47 +0,01¢

S6 liéu thé hién la gid tri trung binh * sai s6 chudn (SE). Cdc két qua khdc nhau theo chi cdi
in thuong (theo cot) hodc chir cai in hoa (theo hang) thi khac nhau o murc y nghia 5%.

Theo TCVN 7597:2018 quy dinh vé
chét lugng dau lac thuc ph?im, chi sb xa
phong 1a 187 - 196 mg KOH/g dau. Twong
tur xu hudng bién ddi cua chi sé acid, két qua
thé hién trén Bang 5 cho thdy chi sé xa
phong tang theo thoi gian bao quan va co su
khéc nhau c6 y nghia thong ké vé chi sé nay
gifta cic mau dau ¢ tat ca cac lan kiém
nghiém chét lugng diu, ngoai trir thang thir
nhit giita mau dau c6 bd sung cao chiét i
va BHT. Chi s xa phong héa cua dau
khong bo sung chit chdng oxy hoa vuot gidi
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han quy dinh vé dau lac thuc phrflm, dat gia
tri 197,05 mg KOH/g sau 6 thang theo doi.
Trong khi d6, diu c6 b sung GE 900 pg/L
va BHT 200 pg/L chi ting lan luot dén
193,80 mg KOH/g va 192,46 mg KOH/qg.
Tuy nhién, sau 8 thang, trong khi du c6 bd
sung BHT van duy tri duoc giéi han vé chi
s6 xa phong quy dinh thi ddu c6 bd sung GE
900 pg/L da khong dap tmg dugc tidu chi dé
lam dau lac thuc phém, dat tuong Ung
195,47 mg KOH/g va 198,21 mg KOH/g.

Nguyén Thi Thay Tién Va cs.
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Két qua theo ddi chi s6 xa phong ciia
dau lac truyén thong trong nghién ctru nay
twong tu v&i md ta trong cac nghién cuu
khac. Su gia ting chi s xa phong hoa tir
120,62 mg KOH/g 1én dén 165,50 mg
KOH/g sau 6 tudn bao quan cta dau lac
cling dugc ghi nhan trong nghién ctru cua
Akin-Osanaiye va cs. (2015). Trong qua
trinh bao quan, chi s xa phong hoa tang cho
thiy dau bi bién chat va chat béo bi phan
hay (Almeida va cs., 2019).

3.3.3. Anh hwéng ciia cao chiét téi dén chi
s6 iodine ciia ddu lac trong qud trinh bdo
quan

Chi s6 iodine 1a thu6c do ham lugng
tong chét béo khong bdo hoa cua dau thuc
vat, cling nhu mot chi s6 vé tinh nhay cam
véi qua trinh oxy hoéa cia ching
(Pandurangan va cs., 2014). Dau c6 chi sd
iodine thap thi c6 chat lugng thap (Sulaiman
va cs., 2012). Bang 5 trinh bay anh hudng
clia cao chiét toi dén su thay ddi cuia chi sd
iodine trong qua trinh bao quan dau lac ép
tht cong.

Bing 5. Anh huong clia cao chiét toi dén chi sé iodine (Wijs) ctia du lac trong qua trinh bao quan

Thang Déi chiing 900 pg/L GE 200 pg/L BHT
0 93,04 + 0,05% 93,04 + 0,05% 93,04 £ 0,05%
1 92,14 +0,01°A 92,66 + 0,11 92,79 + 0,088
2 91,02 + 0,01°A 91,85 + 0,018 92,02 + 0,01
3 89,28 + 0,020 90,51 + 0,09 91,86 + 0,06
4 87,93 + 0,01¢A 89,25 + 0,04°B 90,55 + 0,01
5 84,84 + 0,01 87,18 + 0,03 89,61 + 0,055
6 79,25 + 0,019 85,71 + 0,079 87,32 £ 0,01"°
7 76,03 + 0,05 83,37 +0,03" 84,06 + 0,029
8 73,98 + 0,014 80,04 + 0,02 81,75 + 0,01/

S6 liéu thé hién la gid tri trung binh * sai s6 chudn (SE). Céc két qua khéc nhau theo chir cdi
in thuong (theo cot) hodc chit cdi in hoa (theo hang) thi khac nhau 6 mirc y nghia 5%.

Nguoc lai voi chi sO acid va xa
phong, chi sb iodine giam dan trong quéa
trinh bao quan dau & ca 3 miu dau khao sat
va c6 su khac nhau c¢6 ¥ nghia thong ké giita
cac thoi diém theo ddi ciing nhu gitta cac
cong thuc danh gia, ngoai trir thoi diém
thang thr 1 ctia hai mau dau c6 b sung chét
chéng oxy hoa. Sau 3 thang theo ddi, chi sb
iodine trong dau cua mau ddi ching, chia
GE 900 pg/L va 200 ug/L BHT dat lan luot
89,28 Wijs, 90,51 Wijs va 91,86 Wijs. Theo
TCVN 7597:2018 vé chét lugng dau lac
thuc pham, chi s6 iodine niam trong pham vi
80 — 106 Wijs. Chi s iodine ¢ mau dbi
ching giam duéi giéi han cho phép vé chat
luong dau lac thuc phrflm, dat 79,25 Wijs sau
6 thang bao quan. Dau c6 bd sung BHT 200
ng/L va GE 900 pg/L van dam bao dugc
chat luong dau lac theo quy dinh sau 8
thang, dat 81,75 Wijs va 80,04 Wijs, kéo dai
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hon 2 thang so v6i dau khong b sung chat
chéng oxy hoa.

Tuong tu két qua nay, trong nghién
ctru ciia Kumar va cs. (2019), bd sung cao
chiét vé budi vao cac mau dau lac thé nhu
mdt chit chéng oxy hoa lam cham sy bién
dbi chi s6 iodine ciia dau. Sau 21 ngay bao
quén, chi sé iodine ctia mau dau c6 xir Iy véi
1000, 1500 and 2000 ppm cao chiét vo budi
dat 55,10; 52,80 va 51,46 (Wijs) trong khi
mau ddi chimg 14 33,90 (Wijs) (Kumar va
cs., 2019). Trong qué trinh bao quan, xu
huéng giam chi s6 iodine clia ddu m& cho
thdy sy hinh thanh cic san phiam oxy hoa
thir cap co6 thé gay ra sy 6i thiu. Viéc pha v
cac lién két doi co trong cac acid béo khong
no trong qué trinh bao quan c6 thé 1a 1y do
lam gidm gia tri iodine.
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3.3.4. Anh huéng ciia cao chiét téi dén chi
50 peroxide cua dau lac trong qua trinh bao
quan

Bing 6. Anh huong ctia cao chiét toi dén chi tiéu peroxide (meqO2/kg) ctia dau lac trong qua

Su thay d6i ciia chi tiéu peroxide trong
dau lac c6 bd sung chat chdng oxy hoa duoc

trinh bay

trinh bdo quan

o Bang 6.

Thang Déi chimg 900 pg/L GE 200 pg/L BHT
0 3,00 0,03 3,00 + 0,03 3,00 +0,03%
1 4,13 0,014 3,46 + 0,028 3,27 +0,02:C
2 5,23 +0,02°A 3,87 0,058 3,67 +0,04C
3 6,10 + 0,02¢A 4,52 0,03 4,25 + 0,03
4 7,23 +0,04°A 5,33 +0,02°8 4,98 + 0,028
5 8,53 + 0,06™ 6,16 + 0,03 5,58 + 0,04¢C
6 10,32 + 0,079 7,26 + 0,06% 6,95 + 0,05
7 12,01 + 0,06 8,42 + 0,038 8,27 + 0,048
8 14,51 + 0,05 9,94 + 0,048 9,41 + 0,06

S6 liéu thé hién la gid tri trung binh % sai sé chuan (SE). Cdc két qua khdc nhau theo chit cdi
in thuong (theo c6t) hodc chir cdi in hoa (theo hang) thi khac nhau 6 mirc y nghia 5%.

Bang 3 cho thdy hiéu qua tich cyc cta
cao chiét ti trong viéc tri hodn qua trinh
oxy hoa diu lac ép thu cong. Nhin chung,
dbi véi ca 3 cong thuc khao sat, chi sb
peroxide déu ting nhung ting nhanh hon
trong mau dau déi chtng va co6 sy khac biét
coy nghla thong ke O murc y nghia 5% cua
chi s nay glua mau dbi chig va miu co
bd sung chat chéng oxy hoa. Sau 6 thang
bao quan, chi s6 nay dat 10,32 meqO2/kg &
mau ddi chimg, trong khi mau dau co bd
sung cao chiét toi va BHT dat lan luot 7,26
va 6,95 meqO./kg. Trong nhiing thang bao
quan dau tién, chi s6 nay ting nhe nhung
ting nhanh & nhitng thang sau d6 & c4 3 miu
dau. Tai mot sb thoi diém, khong c6 su khac
nhau vé chi s6 peroxide giita mau dau c6 bo
sung cao chiét toi va BHT, nhu tai thoi diém
thang thtr 4, thir 7 va tha 8. Diéu nay cho
thdy hiéu qua chdng oxy hoa déng ghi nhan
ctia chit chdng oxy héa ty nhién 1a cao chiét
t6i. Sau 8 thang bao quan, chi s peroxide
trong dau c6 chua cao chiét toi dat 9,94
meqO2/kg, trong khi mau dau ddi ching lén
dén 14,51 meqO2/kg.

D6 6i cua dau an xay ra do sy oxy hoa
1a mot van dé dang lo ngai trong qué trinh
bao quan dau, dugc danh gia thong qua chi
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s0 peroxide. Do d6, n6 xac dinh murc d6 oxy
hoa cua diu ciing nhu cho biét muc d6 hu
héng cua diu va chat béo, 1a dau hiéu cho
théy sy hién dién ctia hydroperoxide, san
pham chinh cta qua trinh peroxy hoa lipid.
Su oxy hoa dau chinh 1a nguyén nhan lam
cho chi s6 peroxide ciia dau ting trong qué
trinh bao quan. Dau 4n c6 gia tri peroxide
thap thi an toan cho ngudi tiéu dung vi no
6n dinh hon vé mat oxy hoa, co it hoac
khong c6 cac hydroperoxide. Dau mdi tinh
luyén thuong c6 chi sd peroxide bang khong
(Arawande va cs., 2018; Pandurangan va
cs., 2014).

Kha ning han ché su gia ting chi sb
peroxide cua cao chiét toi ddi voi dau lac
ciing dwoc ghi nhan trong mot sd nghién
ctru khac. Igbal va Bhanger (2007) ching
minh cao chiét t6i co kha ning lam giam
qua trinh oxy hoa trong dau huéng duong
chua qua tinh ché. Chi s peroxide trong
dau c6 bd sung cao chiét toi & ndng d6 1000
ppm tuong duwong véi dau c6 bd sung BHT
& ndng do 200 ppm. Twong ty, cao chiét
ethanol/nuée cua gimg duoc bd sung voi
ndng do 1000 ppm cé kha niang chdng oxy
hoa trong dau lac tho twong dwong véi BHT
& nong d6 200 ppm (Arawande va cs.,

Nguyén Thi Thay Tién Va cs.
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2018). Cao chiét methanol/nuéc (80/20)
cua vo hanh ciing c6 hi€u qua tuong duong
khi lam giam sy tang chi sd peroxide cua
dau hudéng duong trong qué trinh bao quan
(Lubna va cs., 2015).

Nhin chung, cic chi sé danh gi4 chit
luong ddu c6 xu hudng ting (chi sb
peroxide, acid va xa phong) va giam (chi sd
iodine) cham trong thoi gian dau bao quan,
nhanh hon trong cac thang sau. Diéu nay c6
thé 1a do sy tich lity ban déu cua cic san
pham do cic qua trinh thily phan va oxy hoa
xay ra trong dau trong thoi gian dau thac
ddy cac qua trinh nay xay ra voi toc do
nhanh hon trong thoi gian sau. Ngoai ra, dau
lac ép thu cong khong trai qua qué trinh tinh
ché dé tach nudc va tap chit nhu cac thanh
phan phosphohpld sap... nén chung c6 thé
gay nhung bién d6i 1am anh hudng chét
luong dau md trong khi cét giit va bao quan
(Tran Thanh Tric, 2005).

4. KET LUAN

Céc gia vi phd bién nhu hanh, toi va
hanh tim c6 kha nang chdng oxy hoa. Trong
do, toi co kha ning chong oxy hoa tét hon
hanh va hanh tim. Viéc b sung cao chiét
t6i & nong d6 900 pg/L vao dau lac ép thu
cong c6 hiéu qua tich cuc trong viéc kéo dai
thoi gian bao quan cua diu bang cach lam
chém lai cac qua trinh oxy hoa va thiy phan
xay ra trong dau. Két qua danh gia ca 4 chi
tiéu quan trong ciia cac mau dau khao sat
cho phép dua ra kién nghi di v6i ngudi tiéu
dung 13 dau lac tho chi nén duoc tiéu thu
trong vong 6 thang sau khi ép thu cong.
Viéc bd sung cao chiét toi ndng d6 900 pg/L
c6 thé ting thoi gian bao quan dau lac
truyén thong thém 2 thang ¢ diéu kién nhiét
d6 phong, tranh anh sang mat troi.
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