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Tom tit:

Hanh den 13 dang sian pham méi duge ché bién bang cach xir Iy cii hanh tim twoi (Allium ascalonicum L.) trong diéu ki¢n
nhiét do va do am dwoc kiém soit ma khong sir dung chit phu gia. Muc tiéu ciia nghién ctru nay Ia xic dinh cac diéu kién
tién xir ly lanh dong va 1én men ngi sinh phu hgp (nhiét do, thoi gian) nhim pha v ciu tric té bao, thic dﬁy cdc phan ung
do enzym (phan tng thiiy phén cac polysaccarit, protem, phan Gng chuyen héa hop chit polyphenol & dang lién két sang
dang tw do...), ning cao ham lwgng cac thanh phan dinh dudong va cac hoat chit trong sian pham hanh den va rit ngan
thoi gian 1én men. Két qua nghién ciru di xac dinh dwgc diéu kién tién xir Iy lanh dong 6 nhiét do -20°C trong 30 gio, dleu
kién lén men ndi sinh ¢ nhiét d§ 45°C trong 2 ngay 1a phu hop. O cic diéu kién nay, san pham hanh den dat chit lwgng tot,
twong ung tong thoi gian len men rit ngan xuong 17 ngay so voi doi chirng 1a 24 ngay. Nghién ciru nay buéc dau mang lai
tinh kha thi cho viéc san xuét hanh den & quy mo cong nghiép.

Tir khéa: Allium ascalonicum L., hanh den, lanh dong, 1én men ndi sinh, phwong phap nhiét 4m, tién xir ly.
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Abstract:

Black shallots are new products made by processing fresh shallots (A/lium ascalonicum L.) under controlled temperature and
humidity conditions without the use of additives. The purpose of this study was to determine suitable freezing pretreatment
and endogenous fermentation conditions (treatment temperature, treatment time) to break down the cell structure in raw
materials, to promote reactions caused by enzymes (hydrolysis reaction of polysaccharides, proteins, reaction of converting
polyphenol compounds in bound form to free form...), improving the content of nutritional ingredients and active
ingredients in black shallot products and shorten fermentation time. The results have determined the suitable freezing
pretreatment condition at a temperature of -20°C for 30 hours and the suitable endogenous fermentation condition at a
temperature of 45°C for 2 days. Under these conditions, the black shallot products achieved good quality, corresponding to
the total fermentation time shortened to 17 days compared to the control which was 24 days. This research initially gave
feasibility for black shallot production on an industrial scale.

Keywords: Allium ascalonicum L., black shallots, endogenous fermentation, freezing, moist heat treatment method,
pretreatment.
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1. it van de

Hanh tim (Allium ascalonicum L.) c6 gia tri dinh dudng cao
(carbohydrate, protein, chit khoang, vitamin B va C) va chira cic
chat ¢6 hoat tinh sinh hoc quan trong nhu: cac hop chét chia lwu
huynh, phenolic, flavonoid..., khong chi dugc sir dung nhu gia vi
ma con 1a mot loai khang sinh thyc vat co nhidu tmg dung trong y
hoc. Céc nghién ciru dd phat hién ra rang, hanh ¢6 nhiéu tic dung co
loi nhu chong 6xy hoa, ha dudng huyét, chong ung thu... Hanh co
nhiéu loi ich stic khoe tiém nang, nhung viéc tiéu thu hanh tuoi bj
han ché vi n6 co mui hing va vi cay do céc hop chét organosulphur.
Tuy vdy, cac phuong phap xir 1y nhiét nhu ludc, xao, hap, chién,
sdy... ¢6 thé giam mui vi hing cay d6. Trong d6, hanh den 1a mot
dang san phim mai duoc ché bién bing cach xur ly cu hanh tuoi
trong diéu kién nhiét do va do 4m dugc kiém sodt ma khong st
dung chat phu gia [1], ¢ diéu kién nay hanh c6 sy thay d6i vé mau
sic (chuyén sang mau den), trang thai két ciu (mém déo hon), dong
thoi cac hop chat kém bén va c6 muii khé chiju trong hanh tuoi s
chuyén thanh hop chét bén va mui vi ngot diu hon.

Mot s6 enzym trong hanh, toi twoi anh huong 16n dén chat
luong cua san phém hanh, t6i den. Alliinase 1a mgt enzym dac trung
trong chi Allium, xic tic phan tmg chuyén doi Alliin thanh allicin
va céc alkyl alkane-thiosulfinat khac, gop phan loai bo mui hing
cay [2] trong hanh tuoi. GGTs (y-glutamyltranspeptidases) xtic tac
cho qua trinh chuyén cc nhom y-glutamyl tir y-glutamylpeptide
sang cac peptide, axit amin hodc nudc [3]. Trong qua trinh hinh
thanh toi den, GGTs xlc tdc qua trinh thuy phan glutathlone
va hinh thanh hop chit dé bay hoi thong qua viéc phan cit goc
-glutamyl cua y- glutamyl alk(en)yl-Cys sulfoxides [4]. Do do,
GGTs dong mot vai trd quan trong ddi véi chat luong va huong
vi clia cac san pham hanh, toi den. Ngoai ra, trong hanh chira cac
enzym lién quan dén qué trinh chuyén héa dudng ¢ giai doan dau
qua trinh xu Iy nhiét nhu amylase, sucrose hydrolase, hexokinase
va invertase [3, 6].

Phuong phap ché bién truyén thong dbi voi san pham tuong tur
la toi den don gian nhung ton nhiéu thoi gian (kéo dai dén 30 ngay)
va chat lugng khong 6n dinh. Do qua trinh xtr ly nhiét to1 tuoi ¢
nhiét do va d6 4m c6 kiém soat trong 30-60 ngay ma khong can xir
1y trude, trong thdi gian nay céc dic tinh cam quan va thanh phan
héa hoc bi bién doi lién quan dén qué trinh 1én men néi sinh va mot
sb phan tmg héa hoc [7, 8]. Tuy nhién, qua trinh bién d01 nay sé
Xdy ra rat chim do cdc hop chét va cac hé enzym déu nim trong té
bao. Do d6, can phai dp dung ket hop cdc cong ngh¢ khac dé tang
cuong cdc hoat chat va rat ngin thoi gian che bién, han ché tiéu
ton nang luong, d4p (mg dwoc nhu cau san xudt cong nghiép. Két
qua nghién ctru T.P. Chi va cs (2023) [9] cho thay, khi ap dung cac
phuong phdp tién xir ly nguyén liéu hanh tim (tién xtr 1y lanh dong,
tién xir Iy song siéu am) két hop 1én men ndi sinh (giai doan dau)
trude khi xir Iy nhiét 4m cao trong qua trinh ché bién hanh da gop
phan nang cao chat luong san pham hanh den va giam thoi gian
ché bién. Trong d6, mau hanh den & phuong phap tién xi Iy lanh
dong c6 ham luong cac chat chong 6xy hoa (cic hop chat phenolic,
flavonoid) cao nhat, ddng thoi ¢6 thoi gian ché bién ngén nhét (chi
con 18 ngay so v6i cong thirc dbi chimg 1a 24 ngay).
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Viéc ap dung ché 6 tién xur ly lanh dong va ché d6 1én men ndi
sinh giai doan dau phi hop s& anh hudng tich cuc dén sy pha v
cau tric té bao, tao diéu kién cho qua trinh tiép xiic giira cic enzym
va co chat trong té bao v6i nhau, dan dén céc phan img do enzym
(phan (g thuy phan, phan tmg 6xy hoé) dién ra nhanh va hidu qua
hon. Do vy, trong pham vi nghién ctru ndy, ching toi tién hanh
nghién ctru anh huong cta ché do tién xir Iy lanh dong va diéu kién
1én men ndi sinh dén chét luong va thoi gian 1én men hanh den.

2. Doi tuong va phuong phap nghién ciiu
2.1. Péi twong

Cu hanh tim (Allium ascalonicum. L) tréng tai huyén Vinh
Chau, tinh Soc Trang duge thu hoach ¢ d¢ gia 70-75 ngdy (ke
tir thoi gian bit dau trong), dong thung carton va van chuyén dén
Trung tdm Thyuc hanh Thi nghi¢m cta Truong Pai hoc Vinh trong
thoi gian t6i da 3 ngay. Tai day, tién hanh lya chon céc ci hanh
dong déu vé& mau sic va kich thudce (duong kinh 20-30 mm), rira
sach, cit bo ré roi 1am kho dén do 4m 75-80%.

2.2. Héa chiit va thiét bi sir dung
2.2.1. Thiét bi va dung cu

+ Tu lén men ty dong CYF-32P (Hang Chin Ying Fa, Dai
Loan, Trung Qudc) gom 32 khay, kich thudc (46x72 cm)/khay.
Thiét bi 6 chire ning diéu khién tu dong 2 thong sb gom nhiét do
trong khoang (30-100°C) va d 4m khong khi (30-100%).

+ Tu lanh am sau ULT340 (Anh).

+Canky thudt va can phan tich dién tr, mdy xay Philips HR2221
(Trung Quoc)...

2.2.2. Héa chat

Axit gallic, quercetin, AICL, NaOH, Na,CO,,
3,5-dinitrosalicylic (DNS), ninhydrin, ethanol...

axit

2.3. Phwong phdp nghién ciru

2.3.1. Phirong phdp bé tri thi nghiém

Thi nghiém 1 - Xac dinh ché do tién xur Iy lanh dong phu hop:
Céac mau nguyén liéu hanh tim (m=1 kg) dugc tién x1 1y lanh dong
6 3 mie nhiét do A (A, -10°C, A,-20°C, A, -30°C) va 3 muc thoi
gian B khac nhau (B, 15 gio, B, 30 glo B, 45 gio), tong cong co

9 cong thirc. Cac cong thirc lap la1 3 lan. Bo tri thi nghiém nhu ¢
bang 1.

Bang 1. B6 tri thi nghiém 1.

AIBI AIBZ AI B3
AZB] A2B2 A2B3
A3BI A3B2 A3B3

Sau cong doan tién xir 1y, cac mau hanh tim duoc tién hanh
1én men noi sinh & 45°C trong 3 ngay. Két thuc thoi gian 1én men
ndi sinh, cic mau tiép tuc duge xu 1y nhiét 4m ¢ diéu kién nhiét
6 70°C, d6 4m tuwong ddi 80% trong 15 ngay. San pham hanh den
thu dwgc dem sy bom nhiét & 53-55°C dén d6 Am yéu cau 45+2%.



Trén co s¢ theo doi su thay d6i cau tric té bao cua hanh ngay sau
tién xuir Iy (vianh SEM) va chat luong ciia san phdm hanh den (pH,
su bién doi ‘mau sac, axit amin, duong khir, ham luong phenolic va
flavonoid tong sb ciing cac chi tiéu cim quan), tir d6 xac dinh duoc
céc thong sd cong nghé tién xir 1y thich hop nhét.

Thi nghi¢m 2 - Xac dinh nhiét d va thoi gian 1én men ndi sinh
phut hop: Cac miu nguyén ligu hanh tim (m=1 kg) sau khi tién xir
ly lanh dong (ché d6 lanh dong dugc lya chon tir thi nghiém 1)
dugc boc trong giéy bac ¢6 duc 16 va thyc hién qua trinh lén men
ndi sinh. Tién hanh khao sat anh huong ciia cac yéu 6 trong quéa
trinh 1én men ndi sinh, bao g@)m:

+ Thi nghiém 2.1: Nhiét do 35, 40, 45, 50 va 55°C (c0 dinh thoi
gian [én men noi sinh la 3 ngay).

+ Thi nghiém 2.2: Thoi gian 0, 1, 2, 3 va 4 ngay (06 dinh nhiét
d6 lua chon tur thi nghiém 2.1).

Cac cong thie trong mdi thi nghiém duoc lap lai 3 lan. Két
thic thoi gian 1én men ndi sinh, cac miu tiép tuc duogc gitt ¢ cing
diéu kién: nhiét do 70°C, do am tuong doi 80% trong 15 ngdy. Sau
thoi gian xir ly nhiét & am, cac mau dugc sy bom nhiét & nhiét do
53-55°C cho dén khi san pham dat do 4m 45+2%. Trén co s& theo
ddi chat lugng cua hanh den tao ra (pH, su bién ddi mau séc, axit
amin, dudng khir, ham lugng phenolic va flavonoid tong s va cac
chi tiéu cam quan), tir d6 xac dinh dugc nhi¢t do, thoi gian 1én men
ndi sinh phu hop.

2.3.2. Phuong phap phan tich

- Céu triic bén trong ctia hanh dugc xac dinh bang kinh hién vi dién
tr quét SEM (JCM-6000Plus, Jeol, Nhat Ban) [10].

- Xéc dinh pH theo TCVN 7806:2007 (ISO 1842:1991).

- Xac dinh sy bién doi mau séc hanh (AE) qua timg giai doan bing
may do mau (Konica Minolta, Nhat Ban).

- Xac dinh ham lugng duong khnr theo phuong phap DNS, dya vao
phan tmg tao mau gitta duong khir voi thude thir 3,5-Dinitrosalicylic
axit (DNS) [11].

- Ham luong axit amin dugc xac dinh theo phuong phéap cua R.
McGrath (1972) [12].

- Ham luong phenolic tong s (TPC) duge xéc dinh theo phuong
phép Folin-Ciocalteu [13].

- Ham luong flavonoid tong s6 (TFC) dugc xac dinh theo phuong
phap tao mau véi AICL, trong moi truong kiem [14].

- Déanh gi4 chét lwong cam quan bang phwong phap cho diém dya
theo TCVN 3215-79. Vi 4 chi tiéu danh gia gdm mau sic, trang thai,
mui, vi cia hanh den. Céc chi tiéu dugc danh gid riéng r& bing phuong
phap mo ta ddi voi mau sic, trang thai va tha ném vdi mui va vi theo
thang 5 diém, diém cao nhét 1 5, diém thip nhit Ia 1. Mic do quan
trong cua ttmg chi tiéu thong qua hé sb quan trong tuong mg: mau
sac (0, 8) trang thai (0,8), mui (1,2) va vi (1,2). Mitc xép loai theo tong
diém: t5t (18,2-20), kha (15,2-18,1), trung binh (11,2-15,1), kém (7,2-
11,1), hong <7,1.
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2.3.3. Phurong php xit Iy thong ké

Dit liéu dugc trinh bay dudi dang s6 trung binh ciia cac thi nghiém
+d0 léch chuan, p<0,05 dugc xem la khac nhau ¢6 y nghia théng ké.
Dung phép kiém dinh LSD (kiém dinh khéc biét nho nhét c6 ¥ nghia)
tir phan tich ANOVA dé so sanh sw khac nhau giita cac nghiém thirc,
56 liéu duoc thu thap va xir Iy bang phan mém SPSS.

3. Két qua va ban luan

3.1. Xdc dinh nhiét dp va thoi gian tien xir ly lanh dong
nguyén liéu phu hgp

3.1.1. Anh hweong ciia nhiét @6 va thoi gian tién xit 1y lanh dong
den cau tric bén trong cua hanh tim

Anh huéng cua cac didu kién tién xir Iy dong lanh khac nhau
1én vi c4u truc ciia hanh dong lanh duoc kiém tra béng SEM, két
qué thé hién ¢ hinh 1.

Hinh 1. Anh SEM ctia hanh & cac diéu kién tién xtr Iy déng lanh
khac nhau.

Anh chup vi md cua hanh xir ly déng 1anh ¢ nhiét do -10°C
O cac murc thoi glan khéc nhau (A B, A B,, A B,) cho thay, hinh
dang té bao va cdu tric té bao khong con & rang, do ¢ nhiét do
nay hinh thanh tinh thé da 1on va phan b khong dong déu, lam
rach mang té bao, pha v cdu tric té bao, tao ra cac 16 ¢ mang té
bao 16n dé thoat &m. Anh chup vi md ctia hanh xir ly dong lanh &
nhiét d9 -20 va -30°C ¢ cac muc thoi gian khac nhau (A.B,A B,
AB, A;B)) cho thay, hinh dang, cau tric té bao bi co lai, thanh te
bao da dlen khong déu vdi céc canh b bién dang nhung céc té bao
riéng 1¢ van dugc t6 chie tot, cho thay ¢ nhiét 4o nay hinh thanh
nhiéu tinh thé da nho phan bb dong déu nhung vin chua lam pha
v thanh té bao hoan toan. Hanh xir 1y dng lanh trong khoang thoi
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Bang 2. Anh hwéng ché do tién xtv ly lanh dong khac nhau dén chét lwong clia hanh den.

Chi e Cong thite AB, AB, AB, AB, AB, AB, AB, AB, AB,

Su bién ddi mau sic (AE) 51,21£0,65° 56,1940,73  5426:0,71°  58,03+0,77°  6292+095%  63310,98"  60,530,67° 61,55+0,83" 62,14+0,89¢
pH 4,92:0,06¢ 4,75+0,05° 469+0,04° 42840030 4,020,035 3,810,020 3,98+0,03% 3,86+0,03° 3,6140,02¢

Pudng khir mg/gek) 642,97+1,71° 674084195  66532+1,830 722,872,037  75826+2,14"  732,16£2,068  716,44+1,96¢ 718,16£1,78  699,24+1,96
Axit amin (mg/gek) 5,1120,03¢ 6,49+0,04¢ 6,08£0,03  7,03:0,06°  8,02£0,07¢ 7,56+0,06° 7,06+0,05¢ 6,820,04¢ 6,5140,04¢

TPC (mg GAE/gck) 15,82+0,10¢ 18,74£0,13  1726£0,11°  20,3340,13%  22,77+0,158  21,8240,14"  20,01=0,12¢ 21,93£0,14°  20,69+0,17
TFC (mg QE/gek) 4,87+0,02° 5,38+0,03¢ 50740,03  581£0,04°  6,20+0,05¢ 5,930,041 5,6+0,03¢ 5,86:£0,04¢ 5,7240,03%

DPénh gi4 cam quan 14,62+0,07° 1561£0,11°  15,02+0,08°  17,35£0,12° 18,560,108 17,84£0,12°  16,94x0,09¢ 17,510,087 17,0120,07¢

Két qua phan tich duoc trinh bay dwéi dang trung binh £SD, céc chir cai khac nhau trong mét cot thé hién y nghia clia di liéu & mirc p<0,05.

gian dai (45 gi0) cho thay, nhiéu khu vuc, hd bi sip voi hinh dang,
kich thudc khac nhau (A B,, A B,, A B,) c6 su v cau tric tang 1én
d4ng ké theo thoi gian lanh dong. Nhung thay d6i nay c6 thé do su
hinh thanh cac tinh thé d4 riéng 1¢ trong te bao tang 1én cung voi
thoi gian lanh dong. Nhing thay d6i vé chu tric doi v6i ca rot va

cii sen dong lanh ciing thé hién twong tw [15, 16].

3.1.2. Anh huong ciia nhiét dg va thoi gian tien xii Iy lanh dong dén
chat lwong cia hanh den

Két qua nghién ciru vé anh huong cua nhiét d va thoi gian tidn
xu 1y lanh dong dén chat lugng hanh den dugc thé hién ¢ bang 2 va
hinh 2.
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Hinh 2. San pham hanh den & céac ché dé tién xtv Iy lanh déng khac nhau.

Két qua ¢ bang 2 cho thay, su bién d01 mau sac O cac cong thuc
khac nhau tuy theo muc d§ ton thuwong cdu trac té bao. Cu thé, su
bién d6i mau sic AE cua mau hanh ¢ cac cong thirc A Bl, AB,
A B, (tlen xu ly lanh dong 0 -10°C voi cac mirc thoi gian khac
nhau) thip hon so v6i cdc mau con lai do mau den khong dong
d&u tir ngoai vao trong (hinh 2). Nguyén nhan 1a khi tién xir ly
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lanh dong ct hanh tim ¢ -10°C hinh thanh tinh thé d4 1on 1am rach
thanh té bao, trong qué trinh xir Iy nhiét, nuée ty do trong hanh
d& dang bdc hoi, 1am giam toc do cac phan tng thuy phan tao céc
co chat (duong khir, axit amin) cho phan tmg tao mau (phan tng
Maillard). Trong khi tién xir Iy lanh dng ¢t hanh ¢ -20 va -30°C,
hinh thanh tinh thé d4 kich thudc nhé nhidu hon, nim rai rac trong
té bao, dan dén khi xtr 1y nhiét 4m hanh & céc giai doan sau, sy tiép
X{c cac co chat voi enzym ddng déu hon. Co thé nhan théy, sy bién
d6i mau sic AE ctia mau hanh ¢ céc cong thirc A B, Asz, A2B3,
AB, A3B2, AB, (tién xir Iy lanh dong ¢ -20 va - 30"C voi cac mitc
thoi gian khac nhau) dién ra déu tir ngodi vao trong cu hanh, tuy
nhién khong co sy khac biét dang ké vé su bién doi mau sic gitra
hai ché d6 tién xi Iy lanh dong & -20 va -30°C (hinh 2).

Gi4 trj pH & cdc mAu hanh den gidm so v6i nguyén liéu hanh
tim tuoi (pH 6,33) va muc dé gidm ¢ cac cong thuc 13 khac nhau.
Cu thé, gla tri pH ctia cac mau hanh & nhém cong thirc A B], AB,
A B, (tién xtr 1y lanh dong ¢ -10°C v6i cac muc thoi glan khac
nhau) giam chim nhat, tiép theo nhom Asz AB, A, (tlen X
ly lanh dong ¢ -20°C véi cac mirc thoi gian khac nhau) va nhom
A3Bl, AB, A, (tién Xt Iy lanh dong ¢ -30°C v6i cdc muc thoi
gian khac nhau) trong d6 su khac biét vé gia tri pH cua hanh den &
ché d tién xir Iy lanh dong ¢ -20 va -30°C 1a khong déng ké. Ngoai
ra, c6 thé nhan thy, khi tang thoi gian tién xur Iy lanh dong (tir 15
dén 45 g10), gid tri pH cua cac mau hanh giam nhanh hon trong
qua trinh ché bién (cu thé mirc d6 giam d6 pH ciia mau hanh khi
tién xir Iy & - 20"C voi cac mire thoi gian khic nhau nhu sau: A B,
giam 32,3%, A B, giam 35 54% vaA B glam 39 82%) Piéu nay
chung to tuy muc do pha v cdu truc ciia t& bao dan dén mic do
gidi phong cac axit hitu co va gidm gia tri pH, 1am cho hanh c6 vi

thanh ngot.

Ham luong dudng khir trong mau hanh den & nhom cong thirc
AB,AB,AB, cao nhat, t1ep theo 1a A3 »ABLA; (tién XU
ly lanh dong o - 30"C voi cac mure thoi gian khac nhau) thap nhit
la Ale AB, AB, (tién xr 1y lanh _dong ¢ -10°C v6i cac mire
thoi gian khac nhau) C6 thé thay rang, tién xir ly lanh dong ¢
nhiét do -20°C lam thay d6i cdu triic bén trong té bao cii hanh
ma khong gay ra sy boc hoi nue nhanh trong qué trinh ché bién
nhu khi tién xtr 1y ¢ -10°C, tao didu kién cho cac phan tmg thuy
phan polysaccharide thanh monosaccharide va disaccharide dién
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ra manh mé& hon, din dén ham luong dudng khir cao hon. Tién xir
Iy lanh dong & nhiét do qua thip (-30°C) ¢6 thé dan dén giam kha
ning hoa tan ciia enzym thuy phan trong hanh, khién ching kém
hoat dong tro lai trong qué trinh xtr 1y nhiét, giam hi¢u suat cia
cac phan tmg thity phan polysaccharide [17]. Ngoai ra c6 thé nhan
thdy, mau hanh ¢ cong thirc A,B, (tién xt ly lanh dong & -20°C
trong 30 gio) c6 ham lugng duong khir cao nhat va khac biét vai
cc cong thire con lai. Sau 18 ngay ché bién, mau hanh & AB, co
ham lugng duong khir (758,26+2,14 mg/gek) tang hon 10 lan so
v6i hanh tim twoi ban dau (74,32+1,01 mg/gek).

Tuong tu ham lugng duong khur, ham lugng axit amin ¢ nhom
cong thitc A,B,, A,B,, A B, cao nhdt, tiép theo 14 A;B ,A,B,, A,B,
va thap phét laA B, A B, A B, Trong do, mau hanh ¢ cong thirc
A B, (tien xf’r ly lanh dong ¢ -20°C trong 30 gi®) c6 ham lugng a>Eit
amin cao nhat va khac biét vdi cac cong thuc con lai (p<0,05). Mau
hanh den ¢ cong thire A B, ¢6 ham lugng axit amin ting gip 1,94

lan so véi ban dau.

C6 thé nhan thay, him lugng phenolic, flavonoid tong s trong
miu hanh ¢ tit ca cong thirc co6 xu hudng tang sau qua trinh xu
ly nhiét am. Trong d6, ham lugng ham lugng phenolic, flavonoid
tong s trong mau hanh & nhom cong thirc AB,AB,AB, (tién
xu ly lanh dong ¢ -20°C véi cdc mure thoi gian khac nhau) tang
nhanh nhét, tiép theo 13 A,B, A,B,, A;B, (tién xt Iy lanh dong o
-30°C véi cac plL'rc thoi gian khac nhau), ting chdm nhat 1a A,B ,
AB,, A B, (tién xtr ly lanh dong ¢ -10°C voi 9;’10 mirc thoi gian
khac nhau). Sau 18 ngay u, mau hanh 6 A B, (tién xt ly }anh §6ng
¢ -20°C trong 30 gi®) c6 ham lugng phenolic, flavonoid tong so cao
nhit (TPC, TFC lan luot 1a 22,77+0,15 mg GAE/gck, 6,22+0,05
mg QE/gck; tang 3,16 va 3,04 lan so vdi ban dau) va khac biét
d4ng ké so vdi céc cong thire con lai (p<0,03).

Piém danh gia cam quan ctia hanh den & nhém cong thic
AB,AB, AB, (tién xur 1y lar}h dong ¢ -20°C véi cac mL'rg thoi
gian khac nhau) 1a cao nhat, ti€p theo A,B , A;B,, A;B, ('Eién X}’r
ly lanh dong 6 -30°C v6i cac muc thoi gian khac nhau), thap nhat
laAB,AB,AB, (tién xur 1y lanh dong & -10°C véi cac mic
thoi gian khac nhau). Trong d6, diém danh gia cam quan cua hanh
den 6 A B, (tién xr 1y lanh dong & -20°C trong 30 gid) cao nhat
(18,56+0,10 diém), khac biét co y nghia voi cac cong thiic con lai
(p<0,05). San pham c6 mau den déu tir ngoai vao trong, trang thai
déo, vi thanh ngot hai hoa, mat hoan toan mui hing cay va co mui
thom nhe déc trung cia hanh den.

Nhu vay co thé nhan thay ring, ché do tién xir 1y lanh dong
nguyén lidu ¢ nhiét do -20°C trong 30 gid cho san phim hanh den
c6 ham luong phenolic tng s6, flavonoid tong s6, dwong kh, axit
amin cao nhat, pH phi hgp cho qué trinh bao quan (pH <4,5) va
tao vi thanh ngot hai hoa, déng thoi dugc danh gia cam quan t6t
nhit. Do d6, ching toi quyét dinh lya chon ché do tién xur 1y lanh
dong nguyén liéu hanh tim ¢ nhiét d¢ -20°C trong 30 gid cho céc
thi nghiém tiép theo.
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3.2. Xdac dinh nhiét dp va thoi gian lén men ndi sinh phu hop

3.2.1. Anh huwong cua nhiét do lén men ngi sinh dén chat lwong
hanh den

Mot s6 enzym trong hanh, toi tuoi anh huong 16n dén chét
lugng ctia san pham hanh, toi den. Alliinase xtc tic phan tng
chuyén doi Alliin thanh allicin va cac alkyl alkane-thiosulfinat
khac, gop phan loai bo mui hing cay. Sy bién tinh cua alliinase
dién ra & nhiét do 42°C va enzym c6 thé bi vo hiéu hoa sau khi xu
ly nhiét trén 60°C [2]. GGTs (y-glutamyltranspeptidases) xiic tac
cho qua trinh chuyén cdc nhém y-glutamyl tir y-glutamylpeptide
sang cac peptide, axit amin hodc nudc [4]. Nhiét do t6i wu cua
GGT trong hanh la khoang 45-50°C [3]. Ngoai ra, trong hanh, toi
chira cac enzym lién quan dén qua trinh chuyén hoa dudng ¢ giai
doan dau qué trinh x{r 1y nhiét nhu amylase, sucrose hydrolase,
hexokinase va invertase [5, 6].

Két qua nghién ciru anh hudng ctia nhiét do 1én men ndi sinh
dén cht luong san pham hanh den (pH, su bién doi mau sic, axit
amin, duong khir, ham luong phenolic va flavonoid tong sb va cic
chi tiéu cam quan) thé hién & bang 3.

Bang 3. Anh hwéng cuia nhiét do Ién men noi sinh dén chat lwong

hanh den.

it Nt 4§ (0) 55 40 45 50 55
Surbién di mau sic (AE)  47,510.85¢  53,72£098° 62, 98+1,08°  63,75£0,83  64,80:0,71¢
pH 505005 AT3004 401003 391003 382:004
Duongkhir (g/gek) 675,972,355 707,872.04°  757,08+2,05° 736,32:0,58¢ 728172223
Axit amin (mg/gck) 598005 692:006" 8204007 794:006°  7,54:005°
TPC (mg GAE/gek) 15,53£0,05*  1846+0,08°  22,7420,11¢ 21,020,090  19,11£0,07
TFC (mg QE/gek) 461£003 5570050 6214000 606004 5808002
Dénh gié cim quan 1470£008 15500118 185820,12¢  17,78+0,15¢  16,820,13¢

Két qua phan tich dwoc trinh bay dwéi dang trung binh + SD, cac
chiv cai khac nhau trong mét cot thé hién y nghia cla di liéu & mirc
p<0,05.

Nhiét d6 1én men néi sinh anh huéng 1on dén hoat tinh cua
enzym, céc thanh phan hoa hoc va chat lwgng cam quan ciia san
pham. Trong khoang nhiét d6 35-45°C, sy bién doi mau sic (AE),
dudng kht, axit amin, TPC, TFC, chét luvong cam quan trong san
pham hanh den ¢6 xu huéng ting, trong khi d6 pH giam dan. San
phém hanh den tao thanh khi duogc 1én men giai doan 1 ¢ 45°C
¢6 ham lugng duong khir, axit amin, TPC, TFC, chat luong cam
quan cao nhat, cho thdy day la nhiét do phii hop cho hé enzym
thuy phan trong hanh hoat dong [18]. Déng thoi tai nhiét d§ nay,
hanh den c6 d6 pH (4,01+0,03) phu hgp, vira tao vi thanh ngot déc
trung cho hanh den, vira thuan lgi cho qué trinh bao quan sau nay
ctia san pham. Khi tang nhiét do lén 50-55°C, ham lwong duong
khu, axit amin, TPC, TFC, d¢ pH, chat luong cam quan trong san
pham hanh den c6 xu huéng giam nhe. Tir cic nhan xét trén, co
thé théy 45°C 1a nhiét d6 1én men ndi sinh phu hop truée qué trinh
1én men nhiét 4m.
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3.2.2. Anh huong cia thoi gian én men ndi sinh dén chat
lwong hanh den

Thyc hién qua trinh 1én men ndi sinh véi diéu kién thoi gian
khac nhau (0, 1, 2, 3 va 4 ngay) tai nhiét d§ 45°C (dugc lya chon
tir thi nghiém 2.1). Tién hanh theo doi anh hudng cta thoi gian lén
men ndi sinh dén chat lugng ciia san pham hanh den. Két qua thé
hién ¢ bang 4.

Bang 4. Anh hwéng cua thoi gian 1én men ndi sinh dén chat
lwong hanh den.

Thoi gian

Chi tieu 0 ngay 1 ngay 2 ngay 3 ngay 4 ngay

Subiéndoimiusic(AE)  39,79+1,14° 5251108 6111102 6301083  64,80+1,01¢
pH 498+0050  453:003  412:006° 401004 395£0,03
Duongkhir (ng/gek) 425974355 6183242,58° 7542005 756,8242,03° 759374323
Axitamin (mglgek)  345:0,03  638:004  821:0,08  829:006°  8330,05°
TPC (mg GAB/gek) — 14,67:0,17  1835:023°  2373:026° 22,77:0,12¢  21,630,21°
TFC (mgQE/gek) 4198004 529:006° 6554009 621005 5728003
Dénh gid cim quan 134540050 15174006  18.86:0,08' 1857:007  16,84:0,08°

Két qua phan tich dwoc trinh bay dwéi dang trung binh +SD, cac chi
cai khac nhau trong mot cot thé hién y nghia cdia di¥ liéu & mirc p<0,05.

C6 thé nhan théy, mau hanh den ¢6 tién hanh giai doan 1én men
ndi sinh (giai doan 1) trong 1, 2, 3 va 4 ngay déu c6 su bién doi
mau sic (AE), duong khir, axit amin, TPC, TFC, chit luong cam
quan cao hon so v6i mau hanh den khong qua giai doan 1én men
noi sinh (cong thire 0 ngay). Khi tdng thoi gian [én men 0-2 ngay,
su bién d6i mau sic (AE), duong khtr, axit amin, TPC, TFC, chét
luong cam quan trong san phdm hanh den ¢6 xu huéng ting nhanh,
trong khi d9 pH gidm dan. Tuy nhién khi kéo dai thoi gian 1én men
n6i sinh 1én 4 ngay, sy bién dbi mau sic (AE), ham luong duong
khir va axit amin c6 sy tang nhe nhung khong dang ké, trong khi
ham lugng TPC, TFC, chét luong cim quan cé xu hudng giam
nhe. Nguyén nhan do khi kéo dai thoi gian 1én men néi sinh, két
hop thoi gian xir Iy nhiét 4m vé sau lam suy thoai céc thanh phan
TPC, TFC. Do vay, lya chon thoi gian 1én men ndi sinh la 2 ngay,
cho san pham hanh den c6 ham lugng TPC, TFC, chét lwgng cam
quan cao nhét va ham luong duong khir, axit amin, d6 pH phu hop.

4. Két luan

Nghién ctru da xac dinh duoc ché do tién xir ly lanh dong va
diéu kién 1én men noi sinh phu hop trude khi xur 1y nhiét 4m. Cu
thé: Ché do tién xir 1y lanh dong nhiét d6 -20°C trong 30 gio va ché
d6 1én men ndi sinh ¢ nhiét do 45°C trong 2 ngdy d lam thay doi
cdu triic bén trong cta nguyén liéu hanh tim ¢ mic phu hop, tao
diéu kién cho cac phan g ndi sinh gitra cac hop chit dudi su xic
thc cia hé enzym ndm trong té bao, rat ngdn thoi gian ché bién, cho
san phim hanh den dat chét lwgng tot twong tmg tong thoi gian 1én
men 17 ngay so voi doi chimg 1a 24 ngay.
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