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Tém tit:

Téi (Allium sativum L.) da dwgc sir dung pho bién trong bira in hang ngay nhw gia vi thuwe phidm véi nhiéu cong
dung tri bénh hi¢u qua. Ton trir tép t6i c6 y nghia quan trong ddi véi thi truong tidu thu t6i twoi va ché bién. Trong
nghién ciru nay, tac gia tién hanh danh gia anh hwéng ciia qua trinh ton trir tép t6i (trong & phuwong Vin Hai, thanh
phé Phan Rang - Thap Cham, tinh Ninh Thuén) dén mot s6 thanh phin héa hoc (pH, d6 4m va dwong khir) va ham
lwong cac hop chit cé hoat tinh sinh hoc (ham hrgng polyphenol, flavonoid tong s6, ham lwgng thiosulfinate va kha
niing chéng oxy héa) trong t6i. Hoat tinh chdng oxy héa dwoc danh gia bang cich sir dung phwong phap loai bé goc
tuw do DPPH (2,2-diphenyl-1-picrylhydrazyl). Két qua nghién ctru cho théy thanh phz‘m ho6a hoc va ham lugng céc
hop chit c6 hoat tinh sinh hoc trong tép to6i déu bi anh hwéng dang ké béi qua trinh ton trir (ngoai trir gla tri pH,
ham luwgng flavonoid tong s6 va kha ning chong oxy héa). Ham lugng dwong giam & tudn thir 6 va d9 am gidm &
tuin thir 8. Bén canh do, ham lugng polyphenol dat cao nhit ¢ tuin thir 8, trong khi ham luwgng thiosulfinate c6 xu

huéng ting dén tuin 12.

Tir khéa: DPPH, flavonoids, kha néing chong oxy héa, polyphenols, tép t6i, thiosulfinate, ton trir.

Chi s6 phdn loai: 1.4

Dat van de

Toi (Allium sativum L.) ¢6 ngudn goc tir Trung A va chu
yéu o ving Pia Trung Hai cang nhu chéu A, chau Au vachau
Phi. Tai Viét Nam c6 nhiéu Vung trong t6i nbi tleng nhu Ly
Son, Phan Rang, Vinh Phic, Bic Giang. Céy toi c6 thé phat
trién dén chiéu cao 30-90 cm. Cu t6i dudi mat dét 1a thanh
phan chinh cta cy va chia thanh cac phan duoc goi 1a tép
t61. Mui toi xuét phat tir “thanh phan chtra luu huynh” dugc
xem la ¢6 tinh chét dugc liéu trong toi [1]. Thanh phén hoat
dong chinh cua t6i 1a alliin [2]. Khi nghién, alliin chuyén
hoa thanh allicin (nhu chét khang sinh). Téi ciing chira cac
hop chat luu huynh khac nhu ajoene, diallylsulfide, dithiin,
S-allylcysteine, polyphenol, vitamin B, proteins, chat
khoang, saponins, flavonoid va nhiéu san phidm cua phan
tng Maillard (hgp chét khong chira luu huynh). Nhiing hop
chat chira Ivu huynh kho bay hoi nhu y-glutamyl-S-allyl-
L-cysteines va S-allyl-L-cysteine sulfoxides (alliin) déu rat
phong phu trong toi con nguyén ven. Cac chat sulfoxide
nay sau d6 chuyén hoa thanh thiosulfinate (nhu allicin)
thong qua phan ng do enzyme [3]. Thiosulfinate khac va
thanh phan tan trong diu nhu ajoene, vinyldithiin va nhiéu
sulphide nhu diallyl sulphide (DAS), diallyl dlsulphlde
(DADS) va diallyl trisulphide (DATS), ciing gop phan tao
nén dic tinh mui va tinh chét sinh hoc cta toi. Nhiéu tai lidu
nghién ctru cho thdy nhimg kha niang ciia t6i va mot sé hop
cht allyl luu huynh lam thay d6i cac tién trinh trong té bao
lién quan dén viéc phong chdng va diéu tri ung thu [4].
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Céc hop chét c6 hoat tinh sinh hoc 1a cac thong sd chat
lwong quan trong trong tép toi. Chung s& bi anh huong boi
nhiéu yéu t6: Nhiét d6 va thoi gian ton tri, glong, d6 thuan
thyc... [5]. Bloem, e al. [5] da chimg minh rang bén phan
luu huynh lam tang dang ké ham luong alliin trong tép toi,
trong khi nong d¢ nito cao anh hudng bét lgi. Ham luong
va chét lugng alliin cao nhét thu dugc trong qua trinh ton
trir toi khi bon phan luu huynh t6i thiéu 30 kg/ha néu khong
dung nito. Montano, et al. [6] da chi ra ring ving trong,
gidng va kiéu sinh thai riéng biét cuia toi c6 anh huong dang
ké dén ham luong cac hop chat luu huynh hiru co.

Gan déy, Toledano Medina, et al. [7] dd béo céo ring,
t6i den co thé duoc ché bién tir tép toi (thay vi ca cu toi theo
phuong phap truyén théng) v6i chat lugng it co6 su khac
biét v6i cu toi den. Nhin chung, tép toi duoc ton trir trong
mot khoang thoi gian dai truée khi tiéu thy. Do do, didu
quan trong d6i voi nganh cong nghiép ché bién va nguoi
tiéu dung 13 phai biét duoc sy thay doi thanh phan hoa hoc,
cac hop chat sinh hoc va kha ning chdng oxy héa trong sudt
qué trinh ton trit. Vi vay, trong nghién ctru nay, sy thay doi
ctia mot vai thanh phan hoa hoc va ham lugng cac chit c6
hoat tinh sinh hoc trong tép toi da duogc xac dinh trong qua
trinh ton tri.

Doi tuong va phuong phap
Déi twong

Toi tuoi c6 mém, gidng dia phuong duge thu hoach vao
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Abstract:

Garlic (Allium sativum L.) has been considered to be
a food with exceptional therapeutic qualities in many
cultures. Garlic cloves storage is an important factor
for fresh and processed products. In this study, we
investigated the variations of some chemical constituents
(pH, moisture and reducing sugars) and contents of
bioactive compounds (total polyphenols, total flavonoids
and thiosulfinate content and antioxidant capacity)
during the storage time of garlic cloves after harvest
at Van Hai Ward, Phan Rang - Thap Cham City, Ninh
Thuan Province). The antioxidant activity was evaluated
using DPPH (2,2-diphenyl-1-picrylhydrazyl) radical
scavenging activity. Some chemical compositions and
contents of bioactive compounds in garlic cloves were
significantly affected during storage (except for the pH
value, total flavonoids content and antioxidant capacity).
The reducing sugar and moisture content decreased at 6
and 8 weeks, respectively. The total polyphenols content
reached maximum at 8 weeks, while thiosulfinates
content tended to increase at 12 weeks.

Keywords: Antioxidant capacity, clove garlic, DPPH,
flavonoids, polyphenols, storage, thiosulfinate.

Classification number: 1.4

thang 1/2017 va chon lwa d6 tudi 130-135 ngay (sau khi
gieo) tai phuong Van Hai, thanh phd Phan Rang - Thap
Cham, tinh Ninh Thuén. To6i dugc thu hoach vao budi sang
som, thoi tiét ndng rao va van chuyén dén phong thi nghiém
trong ngay. Cu téi dugc xtr ly va tach ra thanh cac tép toi
v6i 16p vo lua bén ngoai van con nguyén ven. Tép t6i duge
ton trit trong tu mat ¢ nhiét do 20+2°C véi do am twong déi
42-47% trudce khi dem di phan tich.

Phwong phap nghién ciru
Do 4m (%): Pugc xac dinh bang phwong phap siy &
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105°C dén khdi luong khong doi. Pinh luong duong tong
bang phuong phap Lane-Eynon [8]. Gia tri pH duoc do
bang pH ké cam tay (HI98107 Hanna, Y).

Ham luong polyphenol tong s6 (TPC) [mg acid gallic
tuong duong (GAE)/g chit kho]: Ham lugng polyphenol
tong s6 duoc xac dinh bang phuong phép Folin-Ciocalteu
[9]. Phenol phan tmg v6i acid phosphomolybdic trong thudce
thir Folin-Ciocalteau, xuat hién phu’c chat co mau xanh
trong moi trudng kiém. Do do hap thu ciia miu & 765 nm
bang may do quang phd. Cin cr vao cuong dé mau do dugc
trén may quang phd va dwa vao duong chuan acid gallic
dé xac dinh ham lugng polyphenol tong s6 co trong mau.
Ham luong polyphenol téng ciia mau duoc thé hién qua mg
duong luong acid gallic trén mdi g chat kho (mg GAE/g).

Ham lugng flavonoid tong s6 (TFC): Ham lugng tong
flavonoid dugc xac dinh thong qua phuong phap tao mau
voi AICI, trong moi truong kiém - tric quang [10]. D9 hép
thu cua dung dich phan tmg duoc do & bude song 415 nm.
Dya vao dudng chuin quercetin dé xac dinh ham luong
flavonoid tong c6 trong mau. Cac két qua duoc thé hién qua
mg duong luong quercetin (QE) trén mdi g chat khé mau
phan tich (mg QE/g).

Ham lugng thiosulfinate tong s6 (umol/g): Do do hap
thu ¢ budc song 412 nm cia 2-nitro-5-thiobenzoate dugc
tao ra bang cach két hop cac phuong phap cua Kinalski va
Norena [11].

Hoat dong chdng oxy hoa (%): Hoat dong loai bo gbe
tu do dugc phan tich thong qua thir nghiém 1,1-diphenyl-
2-picryl-hydrazil (DPPH). Kha ning khir gbc tw do DPPH
dugc xac dinh theo phuong phéap cua Blois [12]. Cac chat
¢6 kha ning oxy hoa sé trung hoa gbc DPPH bang cich
cho hydrogen, 1am giam do hép thu tai buéc song cuc dai
va mau cua dung dich phan émg s& nhat dan, chuyén tir tim
sang vang nhat.

Phan tich thong ké sé li¢u

Céc két qua thyc nghiém dugc phén tich bang phan mém
Statgraphics Centurion XVI. Do thi dwgc v& biang phan
mém Microsoft Excel véi d6 1éch chuin (STD).

M&i khao nghiém dugc thyc hién ba lan. Phuong phap
phan tich phuong sai (ANOVA) dugc st dung dé xac dinh
su khac bi¢t y nghia (p<0,05) gilra c4c trung binh nghi¢m
thure.

Két qua
MGt sé thanh phén héa hoc

Thanh phan cia toi rat phirc tap, v6i hon 200 hop chit co
loi cho sirc khoe khéc nhau di dugc xac dinh [13]. Do am
(A), ham lugng dudng téng (B) va pH (C) cua tép toi trong
sudt qua trinh bao quan duoc thé hién ¢ hinh 1.
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Hinh 1. Sy thay ddi d§ 4m (A), ham lugng dudng khi (B) va pH (C) trong tép téi trong qua trinh ton trd.

Ham luwgng cac hop chit cé hoat tinh sinh hoc va khd

nang ché'ng oxy hoa

Toi rat giau hop chéat hoat tinh sinh hoc c6 kha ning
chéng oxy hoa cao va di thu hut dwoc nhidu quan tim tir cac
nha khoa hoc do nhiing tac dung c6 loi d6i vai sirc khoe con
ngudi, dic biét 1a kha ning chong oxy hoa [14]. Ham lugng
polyphenol téng $b trong tép tdi tang, dat cuc dai (3,23+0,11
mg GAE/g) ¢ tuan thir 8 va sau d6 giam nhanh dang ké
(hinh 2A). Két qua thé hién & hinh 2B cho thiy ham luong
flavonoid tong sé khong c6 su khac biét y nghia (p>0,05)
trong thoi gian ton trir va dao dong trong khoang 0,43-0,46

mg QE/g.

Block, et al. [15] dd x4c dinh dugc 8 hop chat thiosulfinate
khac nhau tir 9 loai thyc vat ho Allium bao g6m to1, hanh tay
va bao cdo rang ching rat nhay cam, d& bi phan hay. Tuy
nhién, két qua trong nghién ctru nay cho thdy ham luong
thiosulfinate khong c6 su khac bi¢t o 4 tuan dAu tién va sau

d6 ting déu (p<0,05) dén tuan 12 (hinh 2C).

Kha ning chdng oxy hoa (loai bé gbc tr do DPPH)
cua céc tép tdi trong qua trinh ton trit thay doi rat phtc tap
va dat cao nhat ¢ tuan tha 4 va 8 vdi gia tri tuong Ung la

9,16+0,53% va 9,22+0,29% (hinh 2D).
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T6i ¢6 ham lwong 4m thap hon so vdi cac loai rau khac
[16]. Két qua phﬁn tich cho théy thoi gian ton trir ¢6 anh
huong dang ké (p<0 05) dén do am va ham luong duong
khir trong tép toi. O cac tuan dau, ¢ 4m khong c6 sy khac
biét c6 y nghla (p>0 05) va glam nhanh dang ké sau do.
Maic du diéu kién ton trit c6 do am tuong ddi thap nhung
do céu tao phan thit tép téi dugc bao boc boi 16p vo lya va
do d6 han ché t6i da qua trinh mét nude. Ngoai ra, Iglesias-
Enriquez va Fraga [17] dd cong bd qua trinh sinh 1y cua cu
t6i tuong tac voi moi trudng va anh huong dén viée van
chuyén hoi nudc, su phat trién mam va ré lam thay doi hinh
dang cuia toi, gay ra sirc cang va pha v& mo bé mat, tao diéu
kién mat nuge. Bén canh do, ham luong am trong toi tuoi da
dugc cong bd vao khoang 64-66% [14, 18-20].

Ham lugng duong khtr trong tép toi gidm nhanh (p<0,05)
sau 4 tuan cua qua trinh ton trit. Piéu nay c6 thé lién quan
dén sy nay mam, nhung khong c6 mdi lién hé 13 rang dén
chi s6 nay mam bén trong hodc ton that khdi lugng (két qua
khong thé hién & day). Rutherford va Whittle [21] chi ra
réng ham lugng duong téng cua hanh tiy khong thay doi
trude khi nay mam, nhung sau d6 suy giam (7-12%).
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Hinh 2. Sy thay ddi ham lugng polyphenol tdng s& (A), flavonoid tdng s& (B), thiosulfinate (C) va kha nang chang oxy héa (D) trong

tép t6i 6 cac khoang thai gian ton trii khac nhau.

Riéng gia tri pH it bién d6i khi ton trit va dao dong trong
khoang 6,31-6,51. Két qua thu dugc gan gidng véi nhidu
nghién ctru khac, tdi twoi co6 gia tri pH 6,41+0,01 [20],
tuong tu voi gia tri dugce cong bd boi Haciseferogullari, e
al. [18], pH 6,33 [22] va 6,42 [14].

Ham luong polyphenol tong s6 trong tép toi ting & tuan
thr 8 va sau do giam nhanh. Diéu nay co thé do hoat dong
sinh 1y ndy mam trong cu t6i dang dién ra lam ting ham
luong polyphenol [23]. Ham lugng phenol tong sd trong toi
tuoi 1a 722 mg GAE/100 g trong lugng twoi (mua vy ndm
2008) va 511 mg GAE/100 g trong luong turoi (mua vy ndm
2009) [24]. Trong nghién ctru cta Kim, et al. [25] tdi tuoi
chira ham luong polyphenol tong sb 13 105,73 mg GAE/kg.

Ham luong thiosulfinate khong c6 su khac biét ¢ 4
tuan dau tién va sau do ting déu. Piéu nay c6 thé do tién
chit gop phan tao nén thiosulfinate 14 alliin ting trong thoi
gian ton trir [26]. Alliin bi chuyén ddi thanh allicin boi
enzyme alliinase khi toi bi cit hodc nghién tao thanh allicin
(thiosulfinate chiém sb lwong nhiéu nhit 2op ph?m tao nén
tinh chat dugc liéu cua t6i) [27]. Theo Block, ef al. [15],
t6i duoc ghi nhan 1a ngudn giau thiosulfinate nhat voi ham
luong dao dong trong khoang 15 pmol/g (téi phat trién &
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nhiét do thap, 21°C) dén 53 pmol/g (téi voi). Ham lugng
thiosulfinate cia cac loai hanh tdy déu nhé hon 0,35 umol/g.

Trong nghién ctru cia Somman va Napa [28], hoat tinh
loai bo géc tu do DPPH cua cu toi la kha cao, dat 25,53%.
Tuy nhién hoat tinh chdng oxy hoa cua toi twoi & Han Qudc
dugc cong bd véi gia tri thip hon nhu 6,21% [14] va 4,65%
[22]. Ngoai polyphenol ¢é hoat tinh chéng oxy hoa, cac hop
chat luu huynh hitu co trong cu t6i ciing ¢6 chirc ning turong
tu [29]. Nhu vay, thanh phén hoa hoc va hoat tinh chéng oXy
hoéa cua toi phu thude rat 16n vao gidng, diéu kién trong trot
va khi hau [24].

Két luan

Céc thong sb chat lugng ciia toi tiéu thu cha yéu 1a do
am, chat dinh dudng hodc hoat tinh sinh hoc, cu thé 1a mui
vi cay ndng. Nghién ctru nay cho thiy, thanh phan hoa hoc
va ham luong cac hop chat co hoat tinh sinh hoc trong tép
toi déu bi anh huong déng ké trong sudt thoi gian ton trir
(ngoai trir pH, ham lugng flavonoid tong sb va kha ning
chéng oxy hoa). Ham luong dudng va do 4m giam 6 tudn
thi 6 va 8, twong tng. Ham luong polyphenol dat cao nhét
& tudn thir 8, trong khi ham luong thiosulfinate ¢6 xu huéng
tang dén cudi qua trinh ton trir. Két qua nay c6 thé hiru ich
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cho qua trinh ché bién cong nghiép cac san pham tir toi
trong twong lai nhu t6i den, t6i muoi chua.
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