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TOM TAT

ghién ctru nay t6i wu hoa qua trlnh 1én men axit lactic st dung ching Lactobacillus

plantarum dé huéng t(n san xudt ché phim sinh hoc tir hanh tim (A/lium cepa L.)

nham cai thién strc khoe gia cAm va giam phuy thudc vao khang sinh. Hanh tim chira nhidu
hop chit hoat tinh sinh hoc nhu phenolic, flavonoid (quercetin), va hop chit luu huynh,
mang lai ddc tinh khang khuén va chéng oxy héa. Qua trinh 1én men duogc thuc hién vai
cac thong sb t6i wu: nhiét do (18°C va 29°C), ndng d6 mudi (0%, 2%, 4%), va cac ching
vi khuan khoi dau dugc phan 1ap tir co quan tiéu hoa cia ga ban dia (L. plantarum 1582
va L. plantarum JDM,). Cac yéu to nay duoc danh gid dua tren pH, d6 axit chuéin do va
mat do vi khuén axit lactic (LAB). Diéu kién 29°C va 2% mudi dat két qua t6t nhat VO‘l
mat d6 LAB 8,5-9 log CFU/mL, pH glam sau dudi 3,5 va dod axit cao, tao ra san pham on
dinh va hiéu qua trong viéc wrc ché vi khuén gay bénh. Nghién ctru khing dinh tiém ning
ctia viée két hop hanh tim va LAB dé tao ché phim sinh hoc tir hanh tim 1én men sir dung

cho gia cam.

Tir khéa: [én men, hanh tim, Lactobacillus plantarum, nhiét do, mudi, gia cam

Dat van dé

Lén men lactic 12 mot trong nhfmg phu’o’ng
phap bao quan thuc pham 1au doi nhét va pho
bién nhét trén thé giéi. Trong d6, vi khuan
Lactobacillus thuc hién 1én men lactic bang cach
chuyén glucose thanh axit lactic qua glycolysis,
stt dung enzyme lactate dehydrogenase dé tai
tao NAD-, tir d6 san xuat ATP va hd trg su phat
trién trong mai truong khong c6 oxy (Madigan
va cs., 2018). Qua trinh nay khong chi don
thuan 1a kéo dai thoi gian st dung cua thuc
pham ma con tao ra nhitng san pham c6 huong
vi doc ddo, giau gia tri dinh dudng va an toan
cho sirc khoe. Trong bdi canh nganh chan nubi

gia cam dang d6i mat v6i nhitng thach thic vé
an toan thuc phém va strc khoe vat nudi, viéc
tim kiém cac giai phap thay thé khang sinh bén
viing ngay cang tro nén cap thiét. Cac ché pham
sinh hoc tir rau cu 1én men, dac biét 1a hanh tim,
dang thu hut sy quan tim 16n nho tiém nang trc
ché vi khuan gy bénh va cai thién stc khoe
duong rudt cho gia cam.

Hanh tim (Allium cepa L.), mot loai ndng san
rat pho bién tai nhiéu tinh thuéc mién Trung
Viét Nam, 12 ngudn giau cac hop chat c6 hoat
tinh sinh hoc c6 loi ddi véi stc khoe, trong
dé c6 chtra cac hop chit phenolic, dac biét
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1a flavonoid va mét sé hop chét hiru co luu
huynh cé dic tinh sinh hoc khang khuan va
chéng oxy héa (Wilson va Demmig-Adams,
2007). Bén canh do, quercetin 1a mot flavonoid
c6 mat trong cdy ho hanh (4lliaceae) mac du
quercetin khong truc tiép hoat dong nhu mot
tién sinh hoc, nhung no6 c¢6 thé anh huong dén
hé vi sinh vat dudng rudt va hd tro qua trinh 1én
men cua cac prebiotic khac nhu inulin va FOS
(Kumar va cs., 2022). Tuy nhién, dich chiét
tir cii hanh tim ciing c¢6 thé gdy mat can bang
loi khuan trong rudt (Myers vd cs., 2009). Bé
giam nhirng han ché va phat huy t6i da wu thé
vé dic tinh sinh hoc khang khuan va khang oxy
hoa cua dich hanh tim, viéc 1én men hanh tim
v6i loi khuén 1a can thiét. Mot s6 nghién ctu
cho thiy 1én men thao dugc v6i men vi sinh ¢o
thé cai thién hoat tinh va nang suét chiét xuét
clia cac thanh phan chirc ning ciia chung ning
cao gia tri st dung cho vat nuéi (Wang va cs.,
2018; Sunu va cs., 2019). Nghién ctru gan day
cua chung t61 (Hoang Thi Anh Phuong va cs.,
2024) d3 phan lap va tuyén chon dugc 5 ching
loi khuan Lactobacillus tiém nang dugc phan
1ap tir co quan tiéu hoa ctuia ga tha vuon ban
dia nham hudng t6i tao ché pham hanh tim 1én
men lactic st dung nhu probiotics trong chan
nuodi ga.

Muc tiéu nghién ctiru ndy nham tdi wu hoa quy
trinh 1én men axit lactic caa hanh tim dé tao
ra ché pham sinh hoc tiém ning b6 sung trong
khau phan thirc dn cho gia cam.

Vat liéu va phuong phap nghién ctiu
Vat liéu nghién ctru

Chiét xuat hanh tim: Hanh tim (Allium cepa
L. var. aggregatum - NCBI Genbank ID:
NC_057575.1, 4-5 thang) dugc trong theo tiéu
chuan Vietgap TCVN 11892-1:2017 tai Pién
Mbn, Phong Dién, Thira Thién Hué. Quy trinh
chiét xuat hanh tim dua theo Yadav va cs. (2015)
v6éi mot véi mot sd didu chinh. Tom tit quy
trinh: hanh tim rtra sach ngadm trong dung dich
NaCl 5%/ 120 phut va duoc khtr tring bang dén
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UV (30 mW/cm?), sau d6 100 gram hanh dugc
nghién nat dé thu dich chiét, sau do loc qua vai
man (2 16p) va ly tdm & 5000 vong/phut trong
15 phat dé loai bé phan khong hoa tan.

Hanh tim 1én men: Quy trinh tao ché pham
sinh hoc dugc stra ddi tir Mangisah va cs.
(2021) trong do, nguyén li¢u dugc tron voi
stta gdy va nudc theo ty 18 5:2:3, duy tri pH
4,0 - 4,5 va tién hanh Ién men trong binh ky
khi v6i téc 6 khudy 30 vong/phit. Tat ca quéa
trinh 1én men déu duoc thuc hién dé nghién
ctru céc thong sé khac nhau nhu nhiét 6, ham
lugng mudi va viéc st dung hé vi sinh vit,
hai gidng khoi dong thuan - L. plantarum
1582 va L. plantarum JDM1 v&i Genbank
ID tuong Gng 1la MT597487.1, AL935263.2,
CP001617.1 (Hoang Thi Anh Phuong va cs.,
2024) duoc cung cap boi B mon Thu y, Khoa
Chan nuoi Thu y, Pai hoc Nong Lam, Pai hoc
Hué. Chung khoi dau thuong mai: St dung
cic chung trong ché pham khoi dau thuong
mai (Nha san xuat: Cut Edge Cultures, M¥)
gdm cac chung Leuconostoc mesenteroides
va Lactobacillus plantarum, dugc st dung dé
so sanh hi¢u qua 1én men véi chung khoi dau
thuan khiét.

Céc chiing vi khuan dugc nuéi cdy chuyén tiép
ba lan trong mdi truong thach ManRogosa va
Sharpe (MRS) diéu kién yém khi & 37°C trong
24 gio. O lan nudi cdy cudi cung, chung loi
khuan dugc 0 trong diéu kién yém khi ¢ 37°C
trong 12 gio; chuan do canh khuan tuong tmg
v6i ndng d6 10° CFU/mL (0,5 McFarland),
dung phuong phap pha lodng dé xac dinh nong
d6 pha loang dat mat d6 vi khuan 10° CFU/mL
dé str dung l1am gidng cho qua trinh 1én men ct
hanh tim.

Thong s6 kiém soét:

Nhiét d6: Hai mirc nhiét do 18°C va 29°C duoc
lua chon dé danh gia anh huong cua nhi¢t do
dén qua trinh 1én men va hoat tinh ctia ché
pham sinh hoc.
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Ham lugng mubi: Ba ndong d6 mubi 0%, 2% va
4% dugc thr nghiém dé xac dinh nong d6 mudi
t6i wu cho qua trinh 1én men, vira dam bao tc
ché vi sinh vt khong mong mudn, vira tao diéu
kién thuén loi cho sy phat trién ctia LAB.

Thoi gian va dia diém nghién ciu
Thoi gian nghién ctru tir: T thang 6/2024 dén
thang 11/2024.

Pia diém nghién ctru: Nghién ctru dugc thuc
hién tai Khoa Chan nudi thu y, truong Pai hoc
Nong Lam, Pai hoc Hué, Thira Thién Hué.

Chi tiéu va phwong phap nghién ciru

pH: D6 pH cua dich 1én men dugc do bang
may do pH (Hanna Instruments 2002-02) duoc
trang bi di¢n cuc thuy tinh. May do pH duoc
hiéu chuan vao nhirng ngay ldy mau bang dung
dich dém tiéu chuin (Hanna Instruments) 6 pH
4,01 va 7,01. Cac gia tri pH duoc lay hai lan
va gia tri trung binh ciing nhu d6 léch chuan
duoc tinh toan.

Do axit chuan do: Do axit c6 thé chuan do duge
do bang dung dich NaOH IM va may do pH
(TitroLine easy cua Cetotec). May do pH dugc
hiéu chuan twong tu nhu khi do pH. Céc gia tri
d6 axit duoc 1ay hai lan va gia tri trung binh
cling nhu d6 léch chuin duoc tinh toan.

Dinh lugng tong sd vi khuan axit lactic (LAB)
kha thi: Mbi truong nudi cdy MRS dugc sir
dung dé dinh luong LAB. Mbi truong nay dugc
hap khir trung & 121°C trong 15 phut trude khi
st dung. Cac chung duoc dém sb sau qua trinh
nudi ciy trén dia thach, trong d6 1 mL méu
ctia mdi d6 pha loang duoc dit vao dia Petri
vo trung, sau d6 thém 9 ml moi truong MRS
vao va tron déu. Mdi nong do ciy 3 dia. Cac
dia dugc nudi ti 4m ¢ 30 + 1°C trong thoi gian
48 - 72 gio. Pém khuan lac dugc thyc hién trén
cac dia c6 sb khuan lac nam trong khoang 30 -
300. S6 lugng LAB dugc tinh toan va biéu dién
dudi dang don vi hinh thanh khuan lac (CFU)
trén moi mL mau.

Phén tich thong ké

Tét ca cac thi nghi¢m dugc thuc hién 03 1an doc
lap va dir li¢u duoc biéu thi dudi dang trung binh
(Mean) + d¢ 1éch chuan (SD). Pon vi khuan lac
CFU duoc biéu thi duéi dang log CFU/g. S&
liéu duoc quan 1y bang phan mém Excel 2020,
va phan tich théng ké bang phan mém IBM.
SPSS (Phién ban 22) voi oneway ANOVA, hau
kiém bang phép thir Tukey va duge coi 1a co y
nghia & muc a = 0,05.

Két qua va thao luan

Anh huéng ciia nhiét do dén pH va dé acid

Nghién ctru nay dugc tién hanh nham danh gia
anh hudng cua hai muc nhi¢t d§ 1én men, 18°C
va 29°C, dén qua4 trinh 1én men lactic ctua hanh
tim. Cac thi nghiém dugc thyc hién béng cach
st dung ca hé vi sinh vat tu nhién cua hanh tim
va gidng khoi dong hon hop. Két qua phan tich
pH va do axit chuan d6 (Hinh 1) cho thdy cac
qua trinh 1én men 1ap lai cho ra két qua twong
ddng, khong co su khac biét thong ké dang ké
giira cac lan lap (p > 0,05).

O 18°C, ca hai gia tri pH va do axit chudn do
c6 sy tuong dong cao giira cac 1an thir nghiém.
Cu thé, qué trinh 1én men dugc thyc hi¢n hai
1an voi hé vi sinh vat tiéu va hai lan véi gidng
khoi dong hdn hop, cho thiy sy khac biét khong
dang ké giita cac 1an thir nghiém (p>0,05). Su
tuong dong nay ciing duoc quan sat trong mot
thir nghiém trudc d6 thuc hién ¢ 22°C véi giéng
khéi dong thuan khiét. Do d6, khong can thiét
phai lap lai cac thir nghiém trong cung diéu kién
dé danh gia cac bién sb t6i da.

Qua trinh 1én men voi gidng khoi dong ban dau
cho thiy gia tri pH thdp hon va muc do axit cao
hon. Piéu nay c6 thé giai thich bai gidng khoi
dong ban dau chtra ndong d6 LAB cao hon so
v6i hé¢ vi sinh vat tiéu. Cac nghién clru trudce
day cho thay riang cac gidng khoi dong lam ting
nong d6 LAB va trc ché su phat trién cua cac
vi sinh vat khong mong muén (Halasz va cs.,
1999; Leroy va De Vuyst, 2004).
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Hinh 1. P pH (A, C) va d9 axit chuén dj (B, D) 1a két qua ctia qua trinh 1én men & 18°C va 29°C * biéu thi
sai khac c6 y nghia thong ké (P<0,05)

Hinh 2. Miu hanh tim 1én men & cAc thoi gian @ khac nhau

Nhu vay, dir liéu vé pH va do axit & 18°C cho
thdy c6 hai pha khac nhau, véi sy thay doi toc
d6 khac nhau giira cac giai doan. Sy thay doi
nay cé thé do su ké thira ty nhién cia LAB
trong qua trinh lén men, tuy nhién khong du
bang ching dé két luan (Xiong va cs., 2012; Di
Cagno va cs., 2013).
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0 29°C, qua trinh 1én men dat ¢ pH thap hon
(3,40) va mtrc do axit cao hon (1,8 - 2%) trong
thoi gian ngin hon so véi 18°C. Sy khac biét
nay 1a binh thuong do vi khudn phat trién tot
hon & nhiét do t6i wu. So véi 18°C, & 29°C,
do pH va dg axit déu cao hon cho ca hai loai
qua trinh 1én men. Nhiét do cao thuc ddy qua
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trinh trao d6i chat cia LAB, dan dén viéc san
xuat nhiéu chat chuyén hoa hon va tang do axit
(Halasz va cs., 1999; Alberto va cs., 2013).

Ngoai ra, qué trinh 1én men véi hé vi sinh vat
dat gi tri axit cao hon so v6i giong khoi dong,
c6 thé do sy phat trién ty nhién va da dang cua
LAB trong giai doan cudi cia qua trinh l1én
men. Dit liéu pH va do axit cho thay hai giai
doan khac nhau, mot giai doan dén gﬁn 48 gio
va mot giai doan sau do, twong ty nhu & 18°C.
Su dién thé tu nhién ciia LAB trong céc loai 1én
men c6 thé giai thich su khac biét nay.

Anh hwéng ciia nhiét dd nudi cay dén
sinh khoi LAB

O 18°C (Hinh 3A), c6 thé quan sat sy tuong
dong giira cac gia tri cta tong LAB kha thi da
duoc quan sat trude day dbi voi két qua pH va
do axit ¢ cung nhlet do (p > 0,05). Qua trinh
1én men duoc cdy voi giéng ban dau cho thay
gia tri cao hon cua tong LAB kha thi, diéu nay
c6 thé bién minh cho gia tri pH thap hon va gia
tri axit cao hon da dat dugc. Cling co thé quan
sat thdy LAB c6 hai giai doan ting truong, giai
doan dau cho dén gan 70 gio 1én men va giai
doan thtr hai sau gia tri nay. Nhitng khoang thot
gian nay gidng véi khoang thoi gian di duoc
mo ta khi thao luan vé dir liéu do pH va do axit
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& 18°C, diéu nay c6 thé goi ¥ rang nhiing thay
d6i vé dic tinh ctia méi trudong c6 mdi lién hé
chit ch& v6i s6 luong LAB tong sd. Tuy nhién,
khong thé lién hé truc tiép thong tin d6 voi cac
dién bién dic trung cta vi sinh vét trong qua
trinh 1én men axit lactic vi ching khong mang
tinh két luan nhu da noi vé két qua pH va do
axit. O 29°C, dir liéu vé tong s6 LAB kha thi
duoc trinh bay trong Hinh 3B cting phu hgp véi
nhiing gi x4y ra véi cac gia tri pH va do axit
vi s6 luong LAB cao hon trong qué trinh 1én
men vé6i giéng khoi dong. O giai doan cudi, sd
lugng LAB tir qua trinh 1én men vi hé vi sinh
vat cao hon s6 lugng LAB 1én men bang giéng
khoi dong, diéu nay ciing c6 thé giai thich cho
d6 axit cao hon ¢ giai doan 1én men cudi cung.
Gidng nhu diéu di xay ra voi qua trinh 1én men
dugc thyc hién ¢ 18°C, dir licu tir tong s6 LAB
kha thi mo ta hai giai doan tang truong khac
nhau c6 twong quan vé6i dir liéu vé do pH va do
axit trong Hinh 3. Thir nhét, cho dén 48 gio 1én
men, s luong LAB kha thi tong s6 ting nhanh,
diéu nay c6 lién quan chit ch& voi viée giam
dé pH va ting d¢ axit. Sau do6, do pH va do
axit cling thay d6i nhung véi toc do thap hon.
Do d6, nhiét do cao hon lién quan dén viéc st
dung gidng khoi dong co6 thé anh huong dén
hoat dong cua vi khuén.

10 |

et

Lo

o o
o 1~ 1 e tn ow W

S6 lwgng LAB (Log CFU/ml)

o
tn

0 48 96 144 192 240
B Théi gian G (gidy) & 29°C

Hinh 3. Tong s6 két qua dinh lwgng LAB kha thi ciia qua trinh 1én men & 18°C (A) va & 29°C (B). Gia tri tai
cing mdt thoi gian @ c6 chir ci a,b khac nhau biéu thi sai khac c6 y nghia théng ké (P<0,05). *biéu thi cic gia
tri ¢6 sai khac c6 y nghia thong ké (P<0,05).
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Nhu da thao luan trudc do, qua trinh 1én men
két thuc som hon vi LAB & nhiét do thuén loi
dé phat trién va cac gidng khoi dong da thuc
day qua trinh 1én men tu nhién (Stamer va cs.,

1971; Alberto va cs., 2013). So sanh tong sd
LAB kha thi tir ca ha1 qua trinh 1én men & céac
nhiét d6 khac nhau, c6 thé nhan thay rang sd
lugng LAB trong céc qua trinh 1én men st dung
chat khoi dong hau nhu luén cao hon so véi
cac qua trinh 1én men st dung hé vi sinh vat. O
cac giai doan lén men khac nhau, lic dau LAB
luén o néng d6 5 -7,5 CFU/mL, c6 kha nang dat
nong do t6i da gan 9 CFU/mL va ¢ giai doan 1én
men cudi cung co ndng do trong khoang 8 - 8,5
CFU/mL. Piéu quan trong can luu ¥ 1a cac vi
sinh vat c6 thé phat trién trén MRS khong chi 1a
vi khuan lactic. Tuy nhién, ) luong vi sinh vat
khong mong mudn da khong dugc tinh dén vi
diéu kién 1én men lactic duoc cho 1a s& tc ché
chung (Stamer va cs., 1971; Vinderola, 2019).

Anh hwéng ciia ndng do mudi

Ham lugng mudi duoc nghién ctru ¢ 29°C dé
tim hiéu anh hudng cia no6 trong qua trinh 1én
men axit lactic bang hé vi sinh vat tiéu. Ty 1€
0%, 2%, va 4% muoi dugc nghién ctiru va két

B20% 82% @4%

a) 48 96
A Thaoi gian u (gio)

qua pH va d¢ axit chuan d6 dugc trinh bay trén
Hinh 4A. Nhin chung, viéc ting ham luong
mubi da lam cham qua trinh 1én men. Ca hai
gia tri pH va do axit c6 thé chuan do déu cho
thiy qua trinh 1én men bj tri hodn nhiéu hon
khi 4p dung ty 1& phan tram mubi 1a 4%. Hon
nita, qué trinh 1én men khong c6 mudi c6 thé
bét dau nhanh hon khi thdy d6 pH ban ddu giam
va do axit tang 1én, tuy nhién, viéc nhlem cac
vi sinh vat khac, nhu ndm men va nam moc, c6
thé xay ra khi san xuat cac loai san pham khac
(Vinderola, 2019).

Téng s6 vi khuan axit lactic kha thi pht hop voi
dit liéu vé do pH va d¢ axit vi LAB tir qua trinh
1én men voi 4% mubi chi bat dau phat trién sau
24 gio ké tir khi bat dau 1én men. Nguoc lai,
LAB tir qua trinh 1én men véi 0% mudi bat dau
phat trién ngay 1ap tirc. Tong sb két qua LAB
kha thi dugc trinh bay trong Hinh 4B.

Trong nhitng thi nghiém nay, mubi chi duoc st
dung dé 1am giam kha nang phat trién cta vi
khuan khéng mong mudn. Vi san pham cubi
cung 1a bot hanh tim nén két cau khong quan
trong nhu ddi voi cac qua trinh 1én men thyc vat
khac nén mudi tinh ché min da duogc st dung dé
tao diéu kién thuan lgi cho qua trinh nay.

2,5 - B0%
2%
B4%

N

Do axit (g axit lactic/100g mau)

=
tn

0 48
Théi gian 4 (gid) & 29°C

Hinh 4. Két qua nghién ciru ham lwong mudi pH (A) va d axit chuin d9 (B). Gia tri ¢é chir cai a,b khic nhau
biéu thi sai khac c6 y nghia thong ké (P<0,05).
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Két ludn

Nghién ciru da téi uu hoa thanh cong qua trinh
1én men axit lactic ciia hanh tim bang cac chung
L. plantarum, xac dinh cac thong s t6i vu 1a
nhiét 6 29°C va ndng d6 mudi 2%. Két qua
cho thay ché phim dat mat do vi khuan axit
lactic cao (8,5-9 log CFU/mL), pH gidm sau
(<3,5), va do axit ting cao, dam bao su 6n dinh
va hiéu qua ctia san pham. Nghién ctru nay hd
tro viéc san xuét/cai thién ché phérn hanh tim
lén men lactic nham giam khang sinh trong
chan nuéi dira trén tiém ning cung cp hop chat
khang khuan va chdng oxy hoa, cai thién sirc
khoe duong rudt va ning suat gia cam.

Loi cam doan

Chung t61 cam doan bai bdo do nhom tac gia
thuc hién va khong c6 bat ky mau thuan nao
gitra céc tac gia.
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Dé tién hanh nghién ctru ndy nhom tac gia xin
chan thanh cam on sy tai trg kinh phi ctia B
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86 Phan Vi Hai va cs.

ABSTRACT
Optimization of Purple Onion Fermentation Using Lactobacillus plantarum
as a Probiotic Feed Supplement for Poultry

his study aims to optimize the fermentation process of purple onion to develop a probiotic-rich feed supplement

for poultry. Fermentation was conducted under varying conditions, including temperature, salt concentration, and
the use of lactic acid bacteria derived from indigenous microbial communities, mixed starter cultures, and commercial
starters. Results indicated that a temperature of 29°C was optimal for fermentation, promoting faster pH reduction and
acid production compared to 18°C. Lower salt concentrations (2%) accelerated the fermentation process, while both
mixed and commercial starter cultures facilitated a more rapid decrease in pH to 3.5 within a shorter timeframe. These
findings provide valuable insights for improving the production of fermented onion-based probiotics, contributing to
reduced antibiotic use in poultry farming.

Keywords: fermentation, purple onion, Lactobacillus plantarum, temperature, salt concentration, poutry
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