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TOM TAT

Hanh den la san phdm duoc ché bién bang cach @ nhiét tir ¢t hanh tim (Alium ascalonicum L)) trong
moi truomg nhiét do6 va do 4m cé kiém soat. Trong nghién ctru nay, cac phuong phéap tién xtt ly lanh
dong, xit Iy séng siéu am duoc ap dung thir nghiém vao quy trinh san xudt hanh den dé pha vor cdu
triic bén trong, nhung van gitr dugc hinh thirc bén ngoai ctia nguyén liéu. Nghién ciru danh gia anh
hudng clia cac phuong phap tién xi ly lanh dong (-20°C, 30 gio) (1); xit Iy song siéu am (28 kHz, 2
gid) (2) cling véi cong thire doi chimg - khong thue hién bat ky phuong phap tién xtt Iy nao (PC) dén
ciu triic bén trong cia cl hanh tim; dong théi khao sat sir bién ddi mau sic, ham luong duong khit,
axit amin téng s6, cac chat c6 hoat tinh sinh hoc (polyphenol téng s6, flavonoid téng s6), hoat tinh
chéng oxy héa va cac dic tinh cdm quan ctia hanh trong qua trinh @ nhiét 27 ngay (70°C, 80% RH). Két
qua cho thdy, trong cac diéu kién tién xir Iy dugc thuc hién, hanh duoc xit Iy lanh déng trude khi
nhiét cho ham luong cac hop chat sinh hoc va hoat tinh chéng oxy héa cao nhat trong thoi gian @ ngan
hon. Vi vy, phuong phap tién xt Iy lanh dong co thé duoc coi 1a cac phuong phap haa hen dé rat ngan

thoi gian san xuét va phat trién cac san phdm hanh den véi cac dac tinh cdm quan va chic nang tét.

Tit khoa: Hanh den, tién xiz Iy, lanh dong, song siéu am, hoat tinh chéng oxy hod.

1. DAT VAN DE

Hanh tim c¢6 tén khoa hoc 1la Allfum
ascolanicum L., la mot trong nhimg loai Allium
quan trong dugc sir dung phé bién lam gia vi thuc
phdm va thude & chau A. Hanh tim chita mot luong
16n cac hop chat luu huynh, flavonoid va saponin
va cac dan xuat polyphenol khac [1].

Hanh tim mang lai nhiéu loi ich cho ste khoe
nhung van bi han ché béi mui hang va vi cay.
Hanh den, mot san phdm ché bién moi tir hanh, da
duoc nghién citu va phat trién dé loai bo mui kho
chiu cta hanh twoi théng qua qua trinh 0 & nhiét
do6 va do 4m cao. Hanh den c6 mau nau sim, két
cau déo keém theo vi ngot giong nhr trai cay. Qua
trinh @ nhiét khong chi lam thay déi cac thuéc tinh
cam quan ctia hanh ma con ca cac thanh phan héa
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hoc ctia né. Trong nghién ciru cia Moreno-ortega
va cs (2019), ham luong mét s6 flavonoid, axit
amin va hop chat organosulfur ctia hanh den (ché
bién tir hanh tay) da thay d6i trong qua trinh @
nhiét. Hanh den c6 mot s6 tac dung vuot trdi so
v6éi hanh tuwoi nhu: Chéng oxy hoa, ting cuong
mién dich, ngian ngtra roi loan chuyén hoa va
nhiém doc gan do ruou... [2]. Tir do, san phim
hanh den duoc ky vong gitp cai thién stc khoe,
bao vé co thé khoi cac tic nhan gay bénh.

Hién nay, dix liéu nghién ciru vé quy trinh ché
bién san pham hanh den tir hanh tim con rat han
ché va chua c6 tinh hé thong. Phuong phap ché
bién truyén thong doi voi san pham tuong tu 1a toi
den don gian nhung ton nhiéu thoi gian va chat
luong khong 6n dinh. D6 1a qua trinh 1én men tu
phat trong 30-60 ngay & 60-80°C va do 4m cao (90%
RH) ma khéng can xit Iy trude [3]. Do d6, can phai
ap dung két hop cac cong nghé khac dé giw lai vé
ngoai nguyén ven ctia san pham, ting cudng cac
hoat chat va rut ngan thoi gian ché bién.

Phuong phép tién xt Iy lanh dong, xit Iy song
siéu am da dugc ap dung trong ché bién thuc
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phdm nhim bién ddi két cdu. Nhimg cong nghé
nay c6 thé lam mém thuc pham bang cach pha vo
cau trac cta chiing trong khi van giit duoc hinh
thirc bén ngoai cta thuc pham [4, 5, 6]. Theo Li va
¢s (2015), khi xtt Iy lanh dong, cac tinh thé bang sé
pha hiy ciu tric té bao va thdac day phan tng
enzym bing cach din dén su tiép xdc nhiéu hon
cua GSAC va y-GTP, hinh thanh SAC nhanh
chong. Phuong phap xt ly so bo lanh déng két hop
vOi qua trinh G nhiét & giai doan diu nhiét do thap
(40°C trong 4 ngay), giai doan sau nhiét do 70°C
trong 18 ngay (tao diéu kién cho phan tmg Mailard
xay ra) cho thdy, c6 hiéu qua trong viéc thay déi
cau tric sinh hoc cta t6i, thuc ddy hoat tinh enzym
va ting cac thanh phin chitc nang trong toi den
1én 4-10 14an [7].

Trong nghién cttu nay, anh hudéng cta cac
phuong phép tién xt Iy (lanh dong, séng siéu am)
toi chat luong san phdm hanh den duoc danh gia
thong qua su bién déi cac hop chat sinh hoc va
hoat tinh chéng oxy héa trong qua trinh @ nhiét.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén vit lieu

Cu hanh tim (A/fjum ascalonium L.) duoc thu
hoach tir huyén Vinh Chau, tinh Soc Trang (trong
thang 11/2020, thu hoach vao thang 2/2021) va
van chuyén vé phong thi nghiém Bo mon Céng
nghé Thuc phdm, Truong Pai hoc Vinh trong 2-3
ngay. Chon cac ct hanh dong déu vé mau sic,
kich thude (duong kinh 25-30 mm), rita sach, cit
bé ré réi phoi khé vo ngoai.

2.2. Phuong phap

2.2.1. Phuong phap bé tri thi nghiém

Hanh tim (1 kg cho mdi cong thirc) duoc lua
chon 1a nhimg ct da hinh thanh 1-2 16p vé khé,
hinh dang, kich thuéc dong déu, khong bi sau,
bénh. Mau hanh sau khi lua chon, lam sach duoc
xtt Iy theo 3 cong thirc:

- Cong thuc d@oi chung (CTDC): Khong xit ly.

- Cong thie 1 (CT1): Xt Iy lanh dong (ti lanh
am sau ULT340, Anh) & -20°C trong 30 gid.

- Cong thuc 2 (CT2): Xt ly trong bé siéu am
(Elmasonic S100H, Pic) tan s6 28 kHZ trong 2
gio.
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Hénh truoc khi xit 1y lanh dong va séng siéu
am, cac mau duoc dong goi chan khong. Sau khi
xtr Iy, cac mau duoc 14y ra khéi bao bi ctia ching.
Tat ca cac mau (CTDPC, CT1, CT2) duogc boc trong
gidy bac c6 duc 16 réi dat trong buong 0 nhiét
(CYF, bai Loan) dé xir Iy nhiét theo 2 giai doan:
GD1 1 & 45°C voi do 4m tuong doi 80% (RH) trong
3 ngay, GP2 0 & 70°C voi do am tuong doi 80%
trong 24 ngay dé tao hanh den [7].

Viéc ldy mau dé phan tich duoc thuc hién 3
ngay mot 1an. Dich chiét hanh den duoc stt dung
dé x4ac dinh cac chi tiéu hoa hoc dugc chuin bi
nhu sau: hanh den duge nghién nhé (1 -2 mm) va
tron dong nhat. Sau do, 2 g hanh den nghién duoc
tron voi 30 mL ethanol 50%, chiét co hd tro song
siéu am (muc cong suat siéu am 85%) & nhiét do
50°C trong 1 gi¢. Tién hanh loc bang gidy loc dé
thu dich chiét [8].

2.2.2. Phuong phap phan tich

- C4u trac bén trong ctia hanh sau xtt Iy duoc
xac dinh bang kinh hién vi dién t@ quét SEM
(Scanning Electron Microscopy, JCM-6000Plus,
Jeol, Nhat Ban). Mdi mau hanh duoc cat 14t méng
va ¢O dinh trén ban miu bing biang dinh hai mat
dan dién. Qua trinh phtt mang duoc thuc hién
trong diéu kién chan khong va sau do quan sat
trén SEM [9].

- Xac dinh su bién déi mau sic hanh (AE) qua
timg giai doan bang may do mau (Konica Minolta,
Nhat Ban) [10].

- Ham luong dwong khitr duoc xac dinh theo
phuong phap Miller (1959), dua vao phan tng tao
mau gitta duong kht véi thudc thie 3,5
Dinitrosalicylic axit (DNS), so mau & budc song
540 nm. Dua theo phuong trinh duong chuin cta
glucoza tinh khiét véi DNS dé xac dinh ham luong
duong khir cia mau [11].

- Ham luong axit amin téng s6 dugc xac dinh
theo phuong phap ctia McGrath (1972), nguyén
tic ctia phuong phap nay dua vao phan tng giira
axit amin véi ninhydrin tao hop chit mau xanh
tim. Tién hanh so mau & budc song 570 nm. Dua
theo phuong trinh dudng chuin leucine dé xac
dinh ham luwong axit amin ctia mau [12].
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- Ham luong phenolic tong sé (TPC): TPC
duge x4c dinh theo phuong phap Folin-Ciocalteu:
phan tmg voi axit photphomolybdic trong thuéc
thir Folin- Ciocalteau, xuét hién phitc chat c6 mau
xanh trong méi truong kiém. Do do hap thu cta
dung dich & budc song 765 nm. TPC cia dich chiét
dugce xac dinh tir phuong trinh duong chuédn galic
(mg GAE/g ck) [13].

- Ham lugng flavonoid téng sé6 (TFC): Ham
luong téng flavonoid duoc x4c dinh théng qua
phuong phap tao mau véi AlCl, trong méi truong
kiém. Do do hap thu cta dung dich & budc séng
415 nm. TFC cha dich chiét duoc xac dinh tir
phuong trinh duong chudn quercetin (mg QE/g
ck) [14].

- X4c dinh hoat tinh khang oxy héa bing kha
nang dap tat goc tu do (DPPH): Céc chat c6 kha
nang khang oxy hoa sé trung hoa géc te do DPPH
bang cach cho hydrogen va dimg qua trinh oxy
hoa biang cach chuyén cac goc tu do sang trang
thai 6n dinh hon, 1am gidm do hdp thu tai bude
song cuc dai va mau cta dung dich sé nhat dan,
chuyén tir tim sang vang nhat. D6 hap thu ctia mau
(A) va doi chung (A;) duoc do & budc song 517
nm. Hoat tinh khang oxy héa DPPH duoc tinh
toan theo phuong trinh:

Hoat dong bat goc tu do cia DPPH (%)
~2o=%: 4 100% [15]
)

- Danh gia cdm quan san phdm theo phuong
phap cho diém thi hiéu nguoi tieu dung
véi 50 nguoi tham gia (ty 16 nguoi tra 16i nam/nir 1a
1/1, phan bé do tudi la 25 — 40 tudi, khong khuyét
tat vé cac co quan cam giac). Panh gia mic do
chdp nhan san phdm hanh den & cac thoi diém a
nhiét khac nhau dua trén thang diém t 1 - 9
(tuong tng tir mirc cuc ki khong thich dén cuc ki
thich) [16].

- Phuong phap xt li théng ké: Sir dung phan
mém phén tich s6 dt liéu, d6 thi OriginPro 2021.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ctia cic phuong phép tién xit
Iy d6i voi cdu tric bén trong va sy bién ddi mau
sdc ctia hanh trong qua trinh @

Két qua ctia vi anh SEM & cac cong thic khac
nhau dugc thé hién trong hinh 1. So sanh voi
CTDC, mau & CT1 (tién xit ly lanh déng) thé hién
cac tac dong pha hiy ro rang do6i véi cau tric va
thanh té bao, lam té bao bi bién dang, gay. Mat
khac, cau tric té bao ciia hanh & CT2 (tién xtr Iy
siéu am) co6 thay déi khong dang ké. Diéu nay cho
thay tién xir Iy siéu am khong lam bién dang té bao
mot cach ro rang so vdi tién xit ly lanh dong. Két
qua nghién cttu nay pha hop voi két qua caa
Chassagne va cs (2009) trén d6i twong tdo cho
thdy, cac té bao ciia tao khi trai qua qua trinh lanh
dong/ra dong bi pha vo nghiém trong hon so véi

Hinh 1. Anh SEM ciia hanh & mau ddi chimg (A), tién xit Iy lanh dong & (B) va tién xir Iy
song siéu am (C)
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Hinh 3. Hinh anh hanh & CT1 theo thoi gian @ nhiét

Két qua vé su thay ddi mau sic cia hanh trong
qua trinh @ nhiét duoc thé hién trong hinh 2 va 3.
Viao ngay dau clia qua trinh x@ ly nhiét, mac do
bién déi mau sic AE & CT1 cao hon so véi CT2 va
CTDC. Tién xtt ly lanh déng gay ra bién dang ciu
triic va do xop trong hanh. Khi cdu tric té bao bi
hu hai, chit nén (polyphenol) va enzym oxy héa
(polyphenol oxidaza) sé dugc giai phong, gay ra
phan tmg hoa nau do enzym [9].

Hinh 2 cho thdy, AE cta tat ca cac cong thic
tang nhanh vao ngay =x@¢ ly nhiét
thur 3, 6, 9, 12. Tt ngay thu 6, cac mau hanh déu
chuyén sang mau nau sim. Nguyén nhan l1a do &
nhiét do cao va dd 4m cao, fructan bi thiy phan
thanh fructoza va glucoza, phan (ng véi axit amin
dé tao ra melanodin (phan (g Mailard), lam sam
mau hanh va dan dén ting AE [18]. Du tat ca cac
mau hanh déu chuyén dan sang mau den nhung
su bién d6i mau sic AE khac nhau theo muc do
ton thuong ciu tric té bao. Trong cac phuong

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 6/2023

phap tién xir Iy khac nhau, AE trong CT1 (tién xit
ly lanh @éng) cao nhit, tiép theo 1la CT2 (tién xtt ly
song siéu am) va thap nhat la CTPC. Tir ngay tha
15 dén ngay 27 cha qua trinh x ly nhiét, AE & tat
ca cac cong thie tang cham dan.

3.2. Anh huéng ctia cic phuong phép tién xit
ly dén @ pH, ham lueong duong khir, axit amin
téng sd ctia hanh trong qua trinh 4 nhiét

Két qua thay d6i gia tri pH, ham lugng duong
khir (mg/g ck), ham luong axit amin tdng so
(mg/g ck) ctia hanh trong qua trinh 0 nhiét duoc
thé hién trong hinh 4 va cho thay, gia tri pH & cac
mau giam dan theo thoi gian va mitc do giam & cac
cong thire 1a khac nhau. Cu thé, gia tri pH ctia cac
mau & CT1 (tién xit lanh déng) va CT2 (tién xtr Iy
siéu am) giam manh hon so véi CTDC. Po pH cua
hanh gidm trong qua trinh @ nhiét thé hién su gia
tang ham luong axit hitu co, lam cho hanh cé vi
chua nhe. Theo Zhang va cs (2016), trong qua
trinh (1 nhiét hanh, ham lugong axit axetic va axit
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formic ting lén dang ké, cha yéu la do su phan
tach chia a-dicacbonyl va p-dicachbonyl cia duong
nam hodc sau cac bon [19]. Mat khac, gia tri pH
clia cac mau hanh dugc xit ly trudc khi o (CT1,

CT2) thap hon so v6i mau hanh do6i chimg cho
thay khi cdu tric té bao bi bién dang sé dian dén
viéc giai phong nhiéu axit hiru co hon va gia tri pH
thap hon.
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Hinh 4. Si thay déi gia tri pH (A), ham lueong duong khit (mg/g ck) (B), ham leong axit amin
téng so (mg/g ck) (C) trong qua trinh 1

Puong khitr, axit amin 1a co chit quan trong
cho phan ung Maillard va ham luong cta chung
anh hudng truc tiép dén chat luong cta hanh den.
Hinh 4B cho thay, ham luong duong khit & CT1
(tién xtr ly lanh dong) dat cao nhat sau 15 ngay, &
CT?2 (tién x1r ly song siéu am) dat cao nhat sau 18
ngay va CTDC dat cao nhat sau 21 ngay. O CT ik
do ciu tric té bao ctia hanh trudc khi  da bi pha
huy nén cac phan tng thiy phan polysacarit thanh
monosacarit va disacarit dién ra manh mé hon,
dan dén ham luong duong khir cao hon so voi cac
cong thirc con lai. Sau d6, ham lugng duong khit &
cac cong thiae bit dau gidm, thé hién luong duong
khir tham gia phan tmg Maillard nhiéu hon so véi
luong duong khir sinh ra tir cac phan ng thay
phan. Diém uén nay duoc goi la diém can bing
duong khir (RSBP). Diém can bang duong khir xay
ra som thi qua trinh @ dién nhanh hon. Trudc khi
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dat RSBP, toc do tao duong khir nhanh hon téc do
tiéu thu va nguoc lai [18].

Trong hinh 4C, ham luong axit amin ban dau
tang 1én va sau dé gidam xudng trong tat ca cac
mau hanh (ham luwong axit amin & CT1 giam &
ngay 18, CT2 giam & ngay 21 va CT3 giam & ngay
24). Su suy gidm ham luong axit amin tong s6 &
giai doan sau thé hién luong axit amin tham gia
phan tmg Maillard nhiéu hon so véi luong axit
amin sinh ra. Két qua nay phu hop véi nghién ctu
ctia Moreno-Rojas va cs (2019), cho thay co su gia
tang ham luong mot s6 loai axit amin (cu thé bao
g6m phenylalanin, leuxin, isoleuxin, GABA, valin,
prolin, alanin, glyxin, serin, aspartic axit va
ornithin) trong giai doan dau cta qua trinh san
xuat hanh den tir hanh tay [2].

Phan tmg Maillard rit quan trong trong qua
trinh ché bién hanh den va muic do chuyén sang
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mau nau phan anh téc d6 cta phan ung. Trong
ciung mot thai gian 4, toc do hoa niu cta hanh
duge xit Iy lanh dong (CT1) nhanh so véi hanh
duoc xt ly song siéu am (CT2) va hanh déi chimg,
nghia 1a su suy giam ham luong duong khir va axit
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amin trong hanh duoc xt ly lanh dong xay ra som
hon.

3.3. Anh huéng clia cac phuong phép tién xit
ly dén ham lrong phenolic téng sd, ham luwong
flavonoid tdng s6 va hoat tinh khéang oxy hoéa cta
hanh trong qua trinh @ nhiét
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Hinh 5. Sy thay d6i ham luong phenolic tong s6 (A), flavonoid tdng s6 (B) va hoat tinh chéng
oxi hoa (C) ciia hanh trong qua trinh 0

Cac hop chit phenolic thé hién dac tinh khang
khuin, chong khéi u va chong oxy hda, 1a thanh
phan quan trong trong hanh den. Trong hinh 5A,
ham luong phenolic téng s6 (TPC) trong hanh &
CT1 dat cao nhat vao ngay thir 18 (24,77 + 0,23 mg
GAE/g ck), tang khoang 3,12 lan so véi ban dau.
TPC ctia hanh & CT2 dat cao nhat vao ngay thir 21
(20,83+0,17 mg GAE/g ck), ting khoang 2,71 l4n
so voi ban dau. TPC caa hanh & CTDC dat cao
nhat vao ngay thir 24 (19,43+0,11 mg GAE/g ck),
tang khoang 2,58 1an so véi ban diu. Qua trinh x
ly nhiét da cai thién ham luong phenolic téng s6
do su phan cit ctia cac dang lién két (dang 1a este
hoa va glycosyl hoa), dan dén su gia ting cac dang
tu do. Tién xt Iy lanh déong pha hiy ciu tric té bao
hanh, giai phong cac polyphenol lién két voi thanh
té bao va tang téc phan Umg gitta cac chat khac
nhau dé tao ra cac dang tur do. Sau do, TPC & cac
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cong thirc déu giam sau 18 ngay, nguyén nhan la
do cac hop chat phenolic nhay cam véi nhiét, dé bi
phéin hay trong moi truong nhiét dé cao kéo dai
[10].

Két qua & hinh 5B cho thay TFC déu c6 xu
huoéng tiang lén trong 18 ngay dau, trong do, TFC
ctia hanh & CT1 & ngay thi 18 c6 gia tri cao nhat
so voi cac cong thuc con lai (5,98+0,14 mg QE/g
ck). Nguyén nhan ctaa hién tuong nay la ngoai tén
theong mé do tién xtt Iy gay ra, con co nhiéu
flavones duoc giai phong. Mat khac, cé thé la
trong giai doan tién xir ly, hoat dong clia enzym
chalcon synthaza da duoc thic ddy, day 1a enzym
cht chot dé san sinh flavonoid trong thuc vat [19].
Najman va cs (2020) luu y rang bién ddi noi sinh
ctia cac tién chat hodc chat trung gian flavonoid c6
thé da lam tang ham luong flavonoid. Po 1a su
chuyén déi phenylpropane thanh flavones hodc
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polyphenol oxidaza dan dan bi bat hoat & nhiét do
cao. Vi vay cac polyphenol va flavones khong bi
oxy héa nhung bi tich liiy trong cac mau, dan dén
TFC tiang lén [10]. TFC bat diu gidm vao cudi qua
trinh @, ldc nay mot s6 hop chat flavonoid nhay
cam vdi nhiét bi phan huy & diéu kién nhiét do cao
kéo dai, dan dén téc do hinh thanh nhé hon téc do
phan huy.

Két qua tir hinh 5C cho thay, hoat tinh chéng
oxy hoa ctia cac mau hanh ting lén sau qua trinh @
nhiét (ting khoang 3-4 lan so véi hanh tuoi).
DPPH ctia mau hanh CT1 dat gi4 tri cao nhat vao
ngay thit 18, CT2 dat cao nhat vao ngay 21, CTDC
dat cao nhat vao ngay 24 va sau d6 giam xuéng &
nhimg ngay sau c@ia qua trinh . Xu huéng bién
ddi DPPH trong qué trinh G nhiét bing nhiét phi
hop véi nghién cttu cia Moreno-Rojas va cs (2019)
[2] trén hanh tay (cung chi voi hanh tim).

3.4. Anh hudéng ctia cic phuong phép tién xit
1y chét lwvong cam quan ctia hanh trong qua trinh @
nhiét

Anh huong cla cac phuong phap tién xt ly
dén chat luong cam quan cac mau hanh tai cac
thoi diém khac nhau trong qua trinh 4 duoc thé
hién trong hinh 6. Két qua cho thay, c6 su gia tang
vé diém danh gia cam quan theo thoi gian, méc du
moi phuong phép tién x ly c6 mot xu huong khac
nhau.

Muic do chdp nhan san phdm

0 ngay
27 nga 8 3 ngay
e —a—CTDC
——CT1
—A—CT2
24 ngay 6 ngay
21 ngay ~ 9 ngay
18 ngay 12 ngay
15 ngay
Hinh 6. Piém d4nh gi4 cAm quan cta hanh thoi
diém kh4c nhau trong qua trinh 0

biém danh gia cAm quan cta miu hanh doi
chimg & ngay thir 21 va 27, cia mau hanh xt ly
lanh dong & ngay 15 va 21, ctia mau hanh xtr ly
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song siéu am ¢ ngay tht 15 va 24 khong co su
khac biét dang ké. Mitc do chdp nhan cta mau
hanh & CT1 tai thoi diém ngay 18 1a cao nhat, &
mau hanh CT2 tai thoi diém ngay 21, & CTDC tai
thoi diém ngay 24 trong qua trinh .

Dua vao xu huéng s6 liéu vé thanh phan dinh
dudng va hoat chat sinh hoc, két hop véi diém
danh gia mic do chdp nhan san pham, quyét dinh
két thiic qua trinh @ hanh den dai voi CT1 1a sau
18 ngay, CT2 sau 21 ngay va CTDC la sau 24 ngay.

4. KET LUAN

Phuong phap tién xit Iy lanh dong, xtt Iy séng
sieu am duge ap dung thir nghiém vao quy trinh
san xuat hanh den. Tién xit ly lanh déng co tac
dong ro rang dén cau tric ctia hanh, thuc déy toc
d6 hoa nau, lam tang ham luong duong khtr, axit
amin, TPC, TFC, hoat tinh khang oxi hoa cao hon
S0 v6i tién xir Iy siéu am va déi ching khong xt 1y,
déng thoi rut ngan qua trinh 1 nhiét xuéng con 18
ngay.

Tién x ly siéu am tac dong dén ciu tric té
bao khong dang ké, tuy nhién cai thién dang ké
dén thanh phan dinh duong, hoat chat sinh hoc va
chat luong cam quan ctia hanh den, riat ngian qua
trinh @ nhiét xuéng con 21 ngay so voi mau khong
xtr Iy can 24 ngay. Vi vay, phuong phép tién xt ly
lanh dong co thé duoc coi 1a cac phuong phap hira
hen dé rut ngan thoi gian san xuit va phat trién
cac san pham hanh den vé6i cac dic tinh cam quan
va chic ning tot.
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Summary

Black shallots are new products from shallots (Allium ascalonicum), which are processed by
controlled aging at an appropriate temperature and humidity. In this study, the freezing pretreatment
and the ultrasonic pretreatment were applied experimentally in the black shallots production process
to break cell structure while maintaining external appearance of the raw materials. The study
evaluated the effect of freezing pretreatment (-20°C, 30 h) (1); ultrasonic pretreatment (28 kHz, 2 h)
(2) together with the control sample (no pretreatment) to the cell structure of the shallots; at the
same time, the browning degree, reducing sugar content, total amino acids, bioactive compounds
(total polyphenols, total flavonoids), antioxidant activity and sensory quality during a 27 day heat
processing (70°C, 80% RH) were investigated. The results showed that under the conditions in which
the pretreatment was performed, the frozen pretreated shallots had the highest content of biological
compounds and antioxidant activity in the shortest heat-processing time. Therefore, freezing
pretreatment can be considered as promising methods to shorten the production time and develop
black shallot products with good sensory and functional properties.

Keywords: Black shallots, pretreatment, freezing, ultrasonic, antioxidant activity.
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