KHOA HOC CONG NGHE

ANH HUOGNG CUA CHE B0 TIEN XU LY LANH BONG
PEN CHAT LUONG TOI DEN LY SON

TOM TAT

Hoang Thi Le Hing" ", Nguy&n Thi Thiry Linh?,
Phan Son?, Nguyé&n Dic Hanh!

Muc dich ctia nghién cttu nham xac dinh thoi gian va nhiét do tién xt ly bing phuong phap lanh
dong dé nang cao chat luong va hiéu qua cia qua trinh 1én men téi den tir téi Ly Son. Trudc khi
lén men, nguyén liéu téi Ly Son dugc xtt Iy & cac nguong nhiét do lanh dong 1a -5°C, -10°C, -15°C
trong thoi gian tir 1 - 4 ngay. Két qua nghién ctru cho thay, hiéu suat lén men va chat luong Pic
biét ham luong mot s6 hoat chat sinh hoc ¢6 loi cho stic khée) ctia san pham toéi den khi duoc tién
xtr ly lanh dong & nhiét do -10°C trong thoi gian 2 ngay 1a t6t nhat. Téi den sau lén men co trang
thai mém déo, mau nau den, mui thom va vi ngot dic trung; ham luong Gluxit 52,73%, ham luong
Polyphenol 268,75 mgGAE/g, ham luong S-allyl cysteine 198,73 pg/g, ham lugng Allicin 22,17

mg/100 g; hiéu suat 1én men dat 32,58%.

Titkhéa: 767 den Ly Son, tién xit Iy, lanh dong, Ién men.

1. DAT VAN BE

Té6i Ly Son la mot trong 11 loai nong san dac
san cta Viet Nam, c6 dién tich trong hon 300 ha,
san luong dat tir 2.000 - 3.000 tan téi/nam [1]. Téi
Ly Son c6 huong vi dac trung cting ham luong tinh
dau va cac hoat chat sinh hoc cao hon so véi cac
giong toi khac. Pay chinh 13 vu diém dé tao nén
thuong hiéu, mang lai gia tri kinh t€ va tré thanh
san ph4m nong nghiép ch luc caa dia phuong.

Ngoai muc dich st dung dé an twoi nhu mot
loai gia vi, tdi Ly Son duoc ché bién thanh mot s6
san phdm nhw: Téi ngam dam, téi ngdm ruou...
trong d6, san phdm dac biét 1a téi den. Pay la san
phdm duoc 1én men tir téi twoi cé chira ham lwong
cao cac hoat chat sinh hoc t6t cho stic khoe dong
thoi mang lai gid tri kinh t€ cao cho nguoi san
xuat. San phidm t6i den c6 mau nau den, khong
con mui hing nong, c6 vi ngot va cau truc mém
déo. Hon thé, ham luong cac hop chat chira luu
huynh trong t6i nhu: S-allyl-L-Cysteine, Alliin,
Isoalliin, Methiin, Cycloalliin cao g4p nhiéu lan so
vOi t0i tuoi nén kha nang chéng oxy hoa, tang
cuong mién dich, tc ché t€ bao ung thu cta toi
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den cao hon rat nhiéu so véi téi tuoi [2].

Hién nay, cong nghé ché bién t6i den dang ap
dung trong thuc té déu cé thoi gian 1én men kha
dai (trén 45 ngay). Vo6i thoi gian 1én men dai sé
kho kiém soat duoc cac thong so cong nghé 6n
dinh theo yéu cau dat ra; khong chuyén hoa duoc
triét dé cac hoat chat sinh hoc c6 trong toi; tiéu tén
nhién liéu va nhan cong, kéo dai thoi gian stt dung
thiét bi do d6 lam tang chi phi san xudt.

Bén chat cta qua trinh 1én men t6i den 1a tap
hop phén tmg sinh hoa ctia cac hop chét co trong
té bao tdéi & diéu kién nhat dinh. Do cac hop chat
tham gia phan tmg khu trd trong cac té bao, vi vay
dé cac phan ung nay xdy ra nhanh chéng can c6
qua trinh pha v& cdu trac té bao, nho d6 sé giam
thoi gian lén men. Theo nghién ctu cua Li va cs
(2015) [3], phuong phap xit Iy so bo lanh dong két
hop v6i qua trinh lén men & nhiét do thap 40°C
trong 6 - 9 ngay la co hiéu qua trong viéc thay ddi
cau trac sinh hoc cta téi, thuc diy hoat tinh
enzym, giam thoi gian 1én men va tang ham luong
cac hop chat phenolic 1én 4 - 10 1an. Véi bién phap
tién xir ly lanh dong, sé hinh thanh nén cac mam
tinh thé d4 co cac canh nhon sic va khi ching 16n
dan trong qua trinh 1am lanh va sé 1a tic nhan xé
rach mang t€ bao khi nhiét d6 duoc nang lén khi
lén men, khi nay cac hop chat c6 trong té bao sé
duoc gidi phong va dé dang tham gia cac phan tng
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sinh hod. Tuy nhién, kich thuéc cta cac tinh thé
da tao thanh & méi ché do lanh (nhiét do va thoi
gian) sé khac nhau do vay sé anh hudng dén chat
lwong ciing nhu thoi gian 1én men cuta téi den.

Xudt phat ttr cac li do trén, viec nghién cttu xac
dinh nhiét do va thoi gian thich hop trong giai
doan tién xtt Iy tredc lén men nham tao ra cac tinh
thé da co kich thudéc da 16n c6 kha nang pha vo té
bao, gidi phéng t6i da cac hoat chat sinh hoc, tao
diéu kién cho qua trinh 1én men nhanh va triet dé
la can thiét. Day la nghién ctru mang tinh thuc tién
cao, lam co s¢ dé€ xay dung quy trinh cong nghé
lén men tdi den ddm bao chat luong va hiéu qua
kinh té.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat liéu nghién ciru

Ct t6i trong tai huyén dao Ly Son, tinh Quang
Ngai thu hoach & do gia 135 - 140 ngay ké tir khi
trong va duoc 1am kho dén do 4m 65 + 1%.

2.2. Phuong phap nghién citu

2.2.1 Phuong phap bé trf thi nghiém

Céc thi nghiém duwoc bé tri ngau nhién voi 3
lan lap.

Thi nghiém 1: Nghién cttu anh huong caa
nhiét do xit ly lanh dong dén chat luong va hiéu
qua lén men toi den

Cac ct toi ¢6 kich thuéce twong doi déng déu
duoc chia thanh cac mau cé cung khéi luong (m =
5 kg) va dugc lam lanh dong & cac nhiét do: -5°C, -
10°C, -15°C trong thoi gian 1 ngay. Song song la
mau doi ching (khong xtt ly lanh dong). Sau thoi
gian lam lanh, cac mau téi duoc ra dong tu nhién &
diéu kien nhiet do 8 - 12°C, thoi gian 10 - 12 gio va
dua vao lén men qua 2 giai doan: Giai doan 1 &
nhiét do 55°C trong 15 ngay; giai doan 2 & nhiét do
70°C trong 15 ngay. Cac mau sau thoi gian 1én men
duoc sdy dén do 4m 40 + 2%. Trén co s& két qua
phan tich chat luong cac mau téi den da duoc siy
kho dé xac dinh nhiét d¢ xt Iy phit hop nhat.

Chi tiéu theo doi: Hiéu suat lén men, ham
luong Gluxit téng s6, ham luong Polyphenol t6ng
s6, ham luong S-allyl cysteine (SAC), ham luong
Allicin, danh gia cam quan.

Thi nghiém 2: Nghién ctru anh hudng cta thoi
gian xtt Iy lanh dong dén chat luong va hieu qua
lén men t6i den

Chuén bi mau nhu thi nghiém 1 véi cac mau
c6 cung khoi luong (m = 5 kg) va duoc lam lanh
dong & nhiét do thich hop (1a két qua cta thi
nghiém 1) vo6i thoi gian lam lanh tuong tng 1a 1
ngay, 2 ngay, 3 ngay, 4 ngay. Cac buoc ti€p theo
duoc tién hanh nhu thi nghiém 1.

Trén co so két qua phan tich chat luwong cac
mau téi den sau qua trinh 1én men dé xac dinh thoi
gian xtt ly phu hop nhat.

Chi tiéu theo doi: Hiéu suit lén men, ham
luong Gluxit téng s6, ham luong Polyphenol tong
s0, ham luong S-allyl cysteine (SAC), ham luong
Allicin, danh gia cam quan.

2.2.2. Phuong phdp phan tich va xit Iy so'liéu

- Hiéu suat 1én men:

Hiéu suit 1én men (%) = M2/M1 x 100.

Trong d6: M1 Ia khéi lwong mau téi nguyén
lieu trudce khi len men (g); M2 1a khéi luong mau
toi den sau khi lén men (g).

- Ham luwong Gluxit téng s6: Xac dinh ham
luong Gluxit téng s6 theo TCVN 4594:1988 [4].

- Ham luong Polyphenol tong so6: Xac dinh
bang phuong phdp quang phé so mau dua vao
phan ung oxy hoa khit gita cac hop chat
Polyphenol voi thudc thit Folin-Ciocalteau [5].

- Ham luong S-allyl cysteine (SAC): Xac dinh
bang phuong phap sic ky 1éng hiéu ning cao
(HPLC) dua theo Bae va cs (2012) [6] va Chit Van
Mén (2012) [7].

- Ham luong Allicin: Xac dinh bang phuong
phép sac ky 16ng hiéu nang cao (HPLC) [8].
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- banh gia cam quan: Theo thang thi hiéu
Hedonic.

- Xt ly s0 liéu: So lieu thi nghiém duoc xtt ly
thong ké biang phan mém Microsoft Excel va phan
mém SAS 9.0.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ctia nhiét d¢ xit Iy lanh dong
dén chat luong va hiéu qua 1én men tdi den

3.1.1. Anh huong ciia nhiét do xir Iy lanh dong
dén mot sé chi tiéu chat luong va hiéu suat lén
men toi den

Két qua theo doi su thay ddi ciia mot s6 chi
tiéu hoa ly ciia téi den sau lén men khi duoc lanh
dong & cac nhiét d6 khac nhau duoc trinh trong

bang 1.

Bang 1. Mot s6 chi tiéu chat lwong va hiéu suit 1én men ciia t6i den khi duwoc xit ly

lanh d6ng & cic nhiét 6 khac nhau

Nhiét do (°C) ,
, P6i chimg 5 10 15

Chi tiéu

Ham luong Gluxit téng s6 (%) 44 65° 47,60° 50,122 50,79
Ham luong Polyphenol tong s6 (mgGAE/g) 202,96¢ 228,92P 240,54° 241,05
Ham luong S-allyl cysteine (ug/g) 134,45° 167,28 189,24* 189,99°
Ham luong Allicin (mg/100 g) 26,67 24,11° 23,46¢ 23,52¢
Hiéu suat 1én men (%) 27,52° 29,63 30,85° 30,76°

Ghi chu: Cdc gid tri trong cung mot hang co chit s6 ma khdc nhau thi khiac nhau ¢ muic y nghia o =

0,05

Bang 1 cho thdy, mau t6i den duoc xtt Iy lanh
dong c6 ham luwong luong Gluxit, ham luong
Polyphenol, ham luwong S-allyl cysteine cao hon so
v6i mau doi chimg. Diéu nay co thé giai thich 1a do
lam lanh dong da pha hay cau truc té bao, thic
d4y cac chubi phan tng sinh hoa, tir do tao ra cac
san phdm giau hoat tinh sinh hoc hon so véi mau
khong duoc xtt ly lanh dong, thuac ddy viéc tao ra
cac san phdm giau hoat tinh sinh hoc trong thoi
gian ngin. Két qua nay phu hop véi nghién ctu
cta Liva cs (2015) [3].

Két qua nghién cttu cho thdy, mau toi den xt
Iy lanh dong tai -10°C va -15°C ¢6 ham luong Gluxit
(50,81% va 51,39%); ham luong Polyphenol (240,54
mgGAE/g va 241,05 mgGAE/g), ham luong S-allyl
cysteine (189,24 pg/g va 189,99 pg/g) cao hon so
v6i mau duoc xtr Iy & nhiét do -5°C. Tuy nhién, su
khiac nhau vé ham lwong Gluxit, ham lwong
Polyphenol va ham lwong S-allyl cysteine, ham
luong Allicin cia mau xtt ly & nhiét do -10°C va -
15°C khong c6 y nghia tai mtc y nghia ¢t = 0,05.

Nguoc lai, ham Iuong Allicin lai gidm dan theo
nhiét do xt 1y, cong thic doi chitng c6 ham luong
Allicin cao nhat 25,67 mg/100 g va gidm xu6ng
con 23,46 - 24,11 mg/100 g & cac mau thi nghiém.
Allicin 1a thanh phan gay mui hang ndng trong toi
tuoi, trong qua trinh lén men Allicin chuyén thanh
cac hop chat chong oxi hda S-allyl cysteine (SAC),
céc alkaloid (Cac dan xuat Tetrahydro-p-carboline)
c6 hoat tinh sinh hoc va cac hop chat flavonoid [9],
[10].

Hiéu suat 1én men 1a mot trong nhing chi tiéu
quan trong dé danh gia hiéu qua ctia qua trinh lén
men toi den. Két qua thu duoc cho thay, mau doi
ching (t6i khong duoc xit ly lanh d6ng) co hiéu
sudt len men thap hon dang ké so voi mau téi dugce
xtr ly lanh dong. Cac mau duoc xit ly lanh dong &
nhiét do khac nhau cé hiéu suidt thu héi khac
nhau. Hiéu suit lén men mau doi ching 1a thap
nhat (27,52%), tiép dén 1a hiéu suit lén men cla
mau t6i lanh dong tai -5°C (29,63%); mau t6i lanh
dong tai -10°C va -15°C c6 hiéu suat lén men khac
nhau khong dang ké (30,85% va 30,76%). So lieu
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duoc xtr Iy thong ké va chi ra ring, mau téi lai
dong tai -10°C va -15°C khac nhau khong co y
nghia tai mac a = 0,05.

Nhu vay, xtt Iy lanh dong téi nguyén liéu trudc
khi tién hanh lén men c6 anh huéng dén mot so6
thanh phan cda téi den sau lén men. Trong dé,
mau téi den duoc thuc hién tién xt 1y lanh dong & -

10°C va -15°C c6 ham luong cac chit cao hon cac
mau con lai.

3.1.2 Anh huong cua nhiét do xuw Iy Ianh dong
dén chat Irong cdm quan cua téi den

Diém danh gia cAm quan va cac chi tiéu cam
quan (mui vi, mau sic, trang thai) ctia san pham
toi den sau lén men khi duwoc xt ly & cac nhiét do
khac nhau duoc trinh bay & bang 2.

Bang 2. Chét luong cam quan ciia t6i den duegc xit ly lanh dong

& cac nhiét 6 khac nhau
Nhiét do biém cam Nhan xét
“C) quan
boi chimg 5,85¢ Trang thai tuong d6i mém, mau nau den, mui thom, vi hoi ngot
-5 6,25" Trang thai mém, mau nau den, mui thom, vi hoi ngot
-10 7,55% Trang thai mém, mau nau den, mui thom déc trung, vi ngot
-15 7,50 Trang thai mém, mau nau den, mui thom dic trung, vi ngot

Ghi chu: Cic gid tri trong cung mot cot cé chir s6 mii khac nhau thi khac nhau & muc y nghia o =

0,05.

Bang 2 cho thay, cac mau toi den duoc xtt ly
lanh dong duoc danh gia cdm quan cao hon mau
doi ching. Trong d6, mau xit ly lanh dong tai -10°C
va -15°C ¢o diém danh gia cdAm quan cao hon so voi
mau xit ly lanh dong tai -5°C va khong co su sai
khac & muc y nghia « = 0,05. Diém cam quan cta 2
mau t6i den duoc xt ly lanh dong tai -10°C va -15°C
dat lan luot 7,55 va 7,50 diém; duoc hoi dong danh
gi4 cam quan nhan xét c6 trang thai mém, mau nau
den, vi ngot, mui thom dac trung ctia téi den.

Két qua nghién cttu cho thay, cong doan xit ly
lanh déng nguyén liéu téi trudéc khi lén men da
mang lai hiéu qua trong viéc tang hiéu suat lén

men va nang cao chat luong cho san phim toi den.
Vi vay, da chon ché @6 tién xt ly lanh dong cho
nguyen liéu t6i & nhiet do -10°C dé tién hanh thi
nghiém tiép theo.

3.2. Anh huéng ctia thoi gian x@ Iy lanh dong
dén chat luong va hiéu qua 1én men téi den

3.2.1. Anh huong ctia thoi gian xir Iy lanh dong
dén mot so chi tiéu chat lrong va hiéu suat lén
men toi den

Két qua phan tich mot so chi tiéu hoa hoc va
hiéu suat thu hoi ctia cac mau téi den khi duoc lam
lanh dong & cac thoi gian khac nhau duoc thé hién
& bang 3.

Bang 3. Mot s6 chi tiéu chat luong va hiéu suit 1én men cda téi den khi xit Iy
lanh dong & cac thoi gian khac nhau

Thoi gian (ngay)
Chi tiéu 1 2 3 4
Ham luong Gluxit téng s6 (%) 50,12° 52,73 52,91° 53,01°
Ham luong Polyphenol tong sé (mgGAE/g) 240,68" 268,75 271,53 271,95
Ham lugng S-allyl cysteine (ug/g) 189,23" 198,73* 199,02° 199,33*
Ham luong Allicin (mg/100 g) 23,46° 22,17 22,15 22,10
Hiéu suat lén men (%) 30,86 32,58 32,627 32,607

Ghi chu: Cic gid tri trong cung mot cot ¢é chir s6 mit khdc nhau thi khac nhau ¢ muc y nghia o =

0,05.
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Bang 3 cho thdy, thoi gian x& ly lanh dong
mau téi anh huéng dén thanh phan héa hoc cta toi
den sau khi lén men. Ham luong Gluxit tdng sé,
Polyphenol téng s6, S-allyl cysteine & cac mau toi
den tang ti 1é thuan vé6i thoi gian x Iy lanh dong.
Mitc do ting manh nhat trong khoang thoi gian tir
1-2. Tt 2 - 4 ngay, ham luong céac chat trén tiép
tuc ting nhung mitc d6 tang cham va gan nhu
khong c6 su sai khac. Ham luong Allicin van theo
quy luat gidm dan nhung khong cé su khac nhau &
cac khoang thoi gian 2, 3, 4 ngay xt Iy lanh dong.

Vé hiéu suat lén men két qua thu duoc cing
cho thay, mau dugc xt ly lanh dong trong thoi

gian 1 ngay c6 hiéu sudt lén men thap nhat. Cac
mau duoc xtr Iy lanh dong trong 2, 3, 4 ngay khong
c6 su chénh léech dang ké. Nhu vay, xtt ly lanh
dong cho toi trudc khi 1én men & nhiét do -10°C
trong thoi gian 2 ngay da dat gan nhu toi da hiéu
qua lén men.

3.2.2. Anh huong ctia thoi gian xit Iy dén chat
lirong cam quan

biém danh giad cAm quan va cac chi tiéu cam
quan (mui vi, mau sac, trang thai) cta san phim
toi den sau lén men khi duoc xt Iy & nhiét do -10°C
trong cac khoang thoi gian khac nhau duogc trinh
bay & bang 4.

Bang 4. Chi tiéu cAm quan cta san phdm t6i den khi duoc xit Iy & cac thoi gian khac nhau

Thoi g1an biém cam Nhan xét
(ngay) quan

1 7,55° Trang thai mém, mau nau den, mui thom dac trung, vi ngot

9 3.05° Trang thai mém déo, mau nau den, mui thom va vi ngot dac trung cta
’ toi den

3 8.00° Trang thai mém déo, mau nau den, mui thom va vi ngot dac trung ctia
’ toi den

4 7700 Trang thai mém déo nhung hoi wét, mau nau den, mui thom va vi
’ ngot dac trung ctia toi den

Ghi chu: Céc gid tri trong cung mot cot co chir s6 mii khdc nhau thi khac nhau ¢ muic y nghia o=

0,05.

Bang 4 cho thdy, diém cam quan ctia cac cong
thitc duoc xtt Iy lanh dong trong thoi gian 2 ngay, 3
ngdy, 4 ngay déu cao hon cong thic duoc xit Iy
lanh dong trong thoi gian 1 ngay. Trong &0, cong
thirc xtt ly trong 2 ngay, 3 ngay duoc héi déong cam
quan danh gia & muc rat thich, thanh phdm co
trang thai mém déo, mau nau den, mui thom va vi
ngot didc trung cda toi den, diém cadm quan dat
8,05 va 8,00 diém. Cong thic xir Iy lanh déng trong
4 ngay diém cam quan bi gidm con 7,70 diém do
tép toi den thanh pham c6 hién tuong wot, nguyén
nhan c6 thé do qua trinh lanh dong dién ra dai
ngay lam cho cau truc cta tép téi bi mém hon sau
khi ra déng va 1én men.

Két qua nghién cttu & bang 1, 2, 3, 4 cho thay,
cong doan xtr ly lanh déng nguyén liéu téi trudc
khi 1én men d3 mang lai hiéu qua trong viéc ting
hiéu suat lén men va nang cao chat luong dinh
duong, cam quan cho san phidm téi den. Do vay, da

chon ché do tién xt Iy lanh dong cho nguyén lieu
t6i Ly Son ¢ nhiét d0 -10°C trong thoi gian 2 ngay.

4. KET LUAN

Véi muc dich xac dinh ché do tién xit Iy lanh
dong thich hop nham nang cao chat luong va hiéu
qua ctia qua trinh 1én men toi den tu téi Ly Son, da
tién hanh x ly nguyén liéu t0i Ly Son & céac
nguong nhiét do lanh dong la -5°C, -10°C, -15°C
trong thoi gian tir 1 - 4 ngay. Toi Ly Son dugc xtt Iy
lanh dong & nhiét do -10°C trong thoi gian 2 ngay
(Truédc khi lén men, téi dugce rd dong tu nhién &
diéu kién nhiet do 8 - 12°C, thoi gian 10 - 12 gio)
cho hiéu qua t6t nhat. Véi ché do xit Iy nay, san
phidm c6 huong vi dic trung; hiéu suit len men
ting 18,4%, ham luong Gluxit téng so ting 18,1%,
ham luong Polyphenol téng s6 tang 32,4% va ham
luong S-allyl cysteine ting 47,8% so v6i mau toi
den doi ching khong duoc xtt ly.
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EFFECTS OF FREEZING PRETREATMENT ON THE QUALITY
OF FERMENTED BLACK GARLIC FROM LY SON GARLIC

Hoang Thi Le Hang', Nguyen Thi Thuy Linh?,

Phan Son?, Nguyen Duc Hanh'

! Fruit and vegetable Research Institute

? Nong Tin Science and Technology Co.Ltd

Summary

The study aimed to determine duration and temperature suitable for pretreatment by freezing
method to improve the quality and efficiency of fermentation on black garlic from Ly Son garlic.
Before starting the fermentation process, the samples were pretreated at different temperatures,
which are -5°C, -10°C, -15°C over a course of 1 - 4 days. The experiment had shown that the
fermentation efficiency and quality (especially the content of some biologically active ingredients
that are beneficial to health) of black garlic products when pretreated at -10°C for 2 days yields
the greatest quality of black garlic. After fermentation, black garlics had a soft, chewy and jelly -
like texture, brown-black color, unique odor and sweetness; Gluxit content is 52.73%, 268.75
mgGAE/g Polyphenol, 198.73 pg/g S-allyl cysteine, 22.17 mg/100 g Allicin; fermentation

efficiency was 30.40%.

Keywords: Ly Son black garlic, pretreatment, freezing, fermentation.
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