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NGHIEN CUU SAN XUAT SAN PHAM NUGC CHANH LEN MEN
SU DUNG VI KHUAN LACTIC Lactobacillus plantarum

Vii Thi Thanh Hang",Vi Pai Lam, Vii Thi Hanh, Nguyén Thi Huwong
Truong Pai hoc Nong Lam - DH Thai Nguyén

TOM TAT

Nuédc chanh 1a ngudn ddi dao vitamin C, chira cac hoat chat sinh hoc tiém ning bao gdm chu yéu
1a nhém chat chéng oxy héa phenolic, trong do, cac phenolic thiét yéu trong nudc chanh thuong
dugc biét dén 1a flavonoid, tannin, oligomeric proanthocyanidins va lignan c¢6 nhiéu loi ich cho
strc khoé con nguodi nhu Chéng ung thu, khang viém va chdng béo phi. Nghién ctru san xuat nudc
chanh 1én men sir dung vi khuén lactic Lactobacillus plantarum da tao ra san phiam méi giau dinh
dudng, gop phan lam phong phii va da dang mat hang san Xuét tir chanh, dap tmg nhu cau ngay
cang cao cua nguoi tiéu dung trong nudc. Két qua nghién ctru bude dau da xac dinh dugc cac yeu
t6 cong nghé clia qua trinh 1én men lactic dich ép chanh: Sir dung ndng d6 giéng Lactobacillus
plantarum 1a 0,1%; ndng d6 chat kho dich ép chanh truge khi 1én men 1 20 °Brix; pH dich ép
chanh trudc khi 1én men la 4,0 va thoi gian 1én men la 72 gio. Bén canh d6, nghién ctru cling
chimg minh trong qua trinh 1én men, Lactobacillus plantarum gitip ting cudong cai thién hoat chat
sinh hoc chdng oxy hoa trong nuéc chanh.
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RESEARCH PRODUCTION FERMENTED LEMON JUCE
BY USING Lactobacillus plantarum
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ABSTRACT

Lemon juice containing phenolic compounds have been reported to possess an important
antioxidant activity toward radicals which can scavenge reactive oxygen. Flavonoid, tannin,
oligomeric proanthocyanidins va lignan, which are amongst the most common phenolic
compounds in Lemon play a crucial role in prevention of diseases, such as cancer, inflammatory
and obesity. The results show that fermentation of lemon juice using Lactobacillus plantarum
increased the antioxidant activity significantly. The results from the analysis were indentified the
parameters of fermented lemon juice: 0.1 % (v/v) Lactobacillus plantarum; 20 °Brix, pH = 4.0 and
the time for fermenting is 72 hours. This research demonstrated that fermentation of lemon juice
by lactic acid bacteria would enhance health benefit of the juice.
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MO DAU

Nuéc chanh 1a nguon ddi dao vitamin C
khoang 50 — 100 mg/100 g qua tuoi, co chira
cac hoat chit sinh hoc tiém ning bao gém chii
yéu 1a hop chat phenolic, mot nhom chat
chéng oxy hoa quan trong cé loi ich cho sirc
khoé con ngudi nhu chéng ung thu, khang
virus, khang viém va chéng béo phi. Cac nha
khoa hoc Nhat Ban da ghi nhan viéc st dung
nudc chanh nhu mét li¢u phap tac dong tich
cuc dén bénh tim mach, béo phi va bénh thoai
hoa diém vang lién quan dén ngudi 16n tudi
[1]. Phenolic 12 mot nhom chat chéng oxy hoa
quan trong voi hon 8.000 hop chat khac nhau,
1a san pham cua sy trao ddi chét thi cap ¢
thuc vat. Trong d6, cac hop chét phenolic
thiét yéu thuong dugc biét dén nhu Ia
flavonoid, tannin, oligomeric
proanthocyanidins va lignan. Flavonoid da
dugc chimg minh 1a chit chong oxy héa manh
hon vitamin C, vitamin E va carotenoid. Theo
nghién ctru ctia Okwu, céc flavonoid phd bién
chuia trong nudc chanh la quercetin, rutin,
tengeritin, nagarin va hesperidin [2].

Vi khuan lactic c6 tac dung canh tranh va dbi
khéang voi cac vi sinh vat gdy bénh, giup can
béng hé vi sinh vat ty nhién trong duong rudt,
tiét cac enzym tiéu héa giup ting cuong
chuyén hoa thic n trong co thé ngudi. Ngoai
ra, ching con lam giam lugng cholesteron
trong mau, chira cac bénh rdi loan duong rudt,
bénh viém da day cép tinh va chéng lai hién
tugng nhon thude sau thoi gian diéu tri khang
sinh dai ngay, dong thoi tao ra céac thirc n bd
sung khoang, vitamin cho nguoi bénh, cho
nhitng nguoi an kiéng. Lén men lactic da cai
thi€n 10 rét gia tri dinh dudng chic nang cla
nhiéu loai thyc phim c6 ngudn gde tir thuc
vat, do do tang cuong cac lgi ich vé strc khoé
con ngudi. Kuo va nhém cong su da tién hanh
nghién ctru khao sat sy thay doi ham luong
flavonoid c6 hoat tinh chéng oxy hoa trong
qua trinh 1én men rau qua va dua dén két luan
rang vi khuan lactic co6 chtra enzyme thuy
phan gitip ting cudng cai thién hoat chét sinh

hoc chdng oxy hoa trong nuéc rau qua lén
men c6 ngudn goc tu nhién [3]. Bén canh nén
thuc phdm 1én men truyén thdng, ngay nay,
cic tmg dung sang tao vé 1én men lactic da
duoc dé xuét va dua vao thuc tién san xuit.
Nghién ctru cia Bergqvist da chiing minh
Lactobacillus pentosus va Leuconostoc
mesenteroides c6 kha nang cat dut goc tu do,
kim ham phan ung oxy hoa trong qua trinh
[én men nudce ép ca rot, bén canh do, con gop
phan cai thién ham luong khoang trong lén
men ca chua [4]. Tuy nhién, trén thé gi6i hién
nay, nghién ctru vé qua trinh 1én men cua
nudc chanh véi vi khuén lactic con khiém tén,
thong tin tai liéu lién quan dén lén men nudc
chanh sir dung vi khuan lactic con han ché, do
d6, chiing t6i da tién hanh nghién ctru “Nghién
clru san xudt san phim nudc chanh 1én men st
dung vi khuan lactic Lactobacillus plantarum”.

DOI TUONG, NOI DUNG, PHUONG PHAP
NGHIEN CUU

Poi twong nghién ciru

Qua chanh dugc thu mua tai thi truong Thai
Nguyén. Chung vi khuén lactic Lactobacilus
plantarum dugc cung cip boéi phong thi
nghiém FP201, truong Pai hoc Quéc gia Binh
Dong, Pai Loan.

Qua chanh mua vé dugc rira sach dé loai bo
bui ban va cac vi khuan bam trén bé mat vo
qua. Sau khi dé rdo nudc bd dbi chanh, ép
lay phan dich chanh. Dich chanh dugc ly tim
6000 vong trong 10 phit bang may ly tim
lanh dé thu Iy dich trong nuéc chanh. Sau
do6, dich chanh duogc thanh trung & 95°C
trong thoi gian 15 phit, va dé ngudi xudng
khoang 30°C.

Noi dung nghién ciru

- Nghién ctru chi tiéu héa 1y ctia dich ép chanh.

- Nghién ctru didu kién 1én men nuéc chanh
(ty 1¢ giéng Lactobacillus plantarum, nong do
chat kho dich 1én men, pH trude khi 1én men,
thoi gian 1én men).

Phwong phap nghién ctu

Phwong phap xac dinh pH va do Brix
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Dich nuéc chanh trude va sau qua trinh 1én men
duoc khudy déu, sau d6 do pH va do Brix bang
méy do pH va Brix ké thong thuong.

Phurong phdp xdc dinh kha nang chong oxy hoa
Nguyén tic ctia phuwong phap 14 str dung 1,1-
diphenyl-2-picrylhydrazyl (DPPH) [5]. Hoat
tinh chdng oxy hoa ciia miu thr duoc danh
gi4 dua trén kha niang loai bo gbc tu do thong
qua viéc lam gidm mau cia DPPH, dugc xac
dinh bang d6 hip thu quang cua dung dich
sau phan tng do tai budc song 550 nm. Pé
thoi gian phan mg 30 phut & 37°C, trong
bong tdi, sau d6 do d6 hap thu quang cua cac
mAiu thi nghiém & budc song 550 nm. Phin
tram quét géc tu do (Scavenging effect)
DPPH ctia mau thir dugc tinh theo cong thirc

Sau:

Ablank - A mau

% DPPH bj wrc ché = X 100%

A blank

Trong d6: A mau 1a d6 hap thu miu c6 chua
dung dich chit oxy hoa, A blank 14 d hap thu
mau tréng.
Phwong phap danh gia cam quan
Str dung phuong phap cho diém theo TCVN
3215:1979.
KET QUA VA THAO LUAN
Xac dinh chi tiéu ly hoa cia dich ép chanh
Nghién ctru da xac dinh dugc mot s6 chi tiéu
hoéa 1y cta dich ép chanh, lam co s dé diéu
chinh céc thong s6 sao cho phu hop véi qua
trinh 1én men tao ra san pham nudc chanh lén
men dat chat lugng tot nhat.
Bang 1. Mot s6 chi tiéu héa Iy ciia dich ép chanh
pH 2,363 + 0,001
P§ Brix 11,240 + 0,012
Xic dinh diéu ki¢én 1én men nwéc chanh

Két qua khdo sat ty 1é giong Lactobacillus
plantarum dén chat lwong san pham

Vi khuan Lactobacillus plantarum ban dau
v6i mat do dat khoang 10’ CFU/ml duoc cdy
vao 1 lit dich ép chanh c6 ndng do chit kho
20 °Bx; pH 4,0 v6i céc ty 1& khac nhau 0,1;

0,25; 0,5; 1 (%) (v/v). Két qua nghién ciru
dugc trinh bay trong hinh 1.
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Hinh 1. D6 thi biéu dién su phu thudc cia ty 1¢ giong
Lactobacillys plantanmg dén do Brix va % DPPH bi

tkc ché cua san pham nudc chanh lén men )
(Gid tri a-c la d¢ tin cdy khac nhau trong chi so
Brix cua cac cong thd’c.’ Gia tri A-D la q‘é tin cdy
khac nhau trong chi s6 % DPPH bj bat giit cua
cdac cong thirc)
Céc két qua cho thdy giita cac cong thirc déu
khong co su thay d6i dang ké vé chi sd do
Brix, tuy nhién kha ning chéng oxy hoa cia
cic miu nudc chanh ép sir dung ty 18 gidng
men khac nhau lai c6 sy thay ddi 1o rét. Trong
thi nghiém khao sat nay, nudc chanh chua Ién
men c6 kha ning chong oxy hoa 1a 38,34%,
diéu nay chung to trong tu nhién, nuéc chanh
cling da c6 tinh oxy hoa (ty 1¢ gidng 0%). Tuy
nhién, khi b6 sung vi khuan lactic thi dich
chanh ép ting tinh oxy hoa rd rét. Cu thé, khi
tang ty 1& gidng tir 0,1% dén 1% thi kha ning
chéng oxy hoa giam, trong d6 & ty 1& gidng
Lactobacillus plantarum 0,1% thi % DPPH bi
bét giit 14 cao nhat (56,47%). Diéu nay 1a do
ty 1 khuan 16n s& str dung co chat nhiéu hon,
tiéu ton nhiéu chat dinh dudng trong moi
truong, lam cho qua trinh 1én men qua mtc,
anh huong dén hoat chat chéng oxy héa san
sinh trong qua trinh 1én men.
Pé luya chon duoc cong thurc tot nhét, thi
nghiém danh gia chit lugng cam quan ctia san
pham 1én men duoc tién hanh tiép theo, két
quéa dugc thé hién trén bang 2.
Két qua bang 2 cho thiy ty 1& gibng
Lactobacillus plantarum trong qua trinh Ién
men c6 anh huéng dén chit lugng cam quan
ciia nu6e udng 1én men lactic tir nuéc ép
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chanh & ca 4 chi tiéu mau sic, mui, vi, trang
thai. Ty 1& giéng 0,1% cho mau sic va trang
thai san pham tot, mui vi hai hoa. Tir cac két
qua danh gia trén, ty 18 gidng 1a 0,1% duogc
chon lya cho nghién ctru tiép theo. Két qua nay
cling phut hop v6i mot sd san pham 1én men tir
nude hoa qua cua nhom tac gia Mauro [6].

Két qua khdo sat anh hwéng nong dg chat khé
dich nw6e ép chanh dén chdt hrong san pham
bé tao vi ngot trong nudc uéng 1én men lactic
tr dich ép chanh, dudong 1a mot nguyén liéu
khong thé thiéu. Viéc bo sung duong sao cho
nude udng cd vi ngot hai hoa 1a mot diéu can
thiét. Néu ham lugng duong qua cao, vi sinh
vat s& khong str dung hét gay lang phi va uc
ché qua trinh 1én men. Néu ham lugng duong
qua thap s& khong dii cung cp cho qué trinh
sinh truong va sinh tong hop cua vi khuan. Vi
véy, nghién ctru anh hudng cta nong do chat
kho dich ép chanh dugc tién hanh theo 3 ndng
d6 khac nhau, 1an lugt 14 16, 20, 24 °Brix; sau
d6, dich chanh 1én men dugc kiém tra d Brix
va kha niang chéng oxy hoa % DPPH. Két qua
duoc thé hién & hinh 2.

Két qua thé hién qua hinh 2 cho thay cac cong
thue déu co su thay ddi vé chi sb Brix, hoat
tinh chéng oxy hoa va cac san phiam déu co
mui thom dac trung khi 1én men lactic, nhu
véy qué trinh 1én men lactic da xay ra tot.

Két qua chi ra rang néng do chat kho dich
chanh trude 1én men & 20 “Brix cho hoat tinh
chéng oxy héa cao nhat, xap xi 57%.

n
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H‘Inh,2. Do thi biéu dién sw phy thudc ciia n(fng
do chat kho nucce ép chanh trudc khi lén men dén
do Brix va % DPPH bj wrc ché cua san pham nudc

chanh I&n men )
(Gia tri a-c la do tin cdy khac nhau trong chi so
Brix cua cac cong thLZ’c.’ Gia tri A-C la q“é tin cdy
khac nhau trong chi so % DPPH bi bat git cua
cdc cong thirc)
Két qua bang 3 cho thdy ndng d6 chat kho co
anh huong dén chit lugng cam quan cua san
pham & hai tinh chit cam quan 13 vi va trang
thai cta san pham. Néu ty 18 duong bo sung
qué cao thi trc ché vi sinh vat 1én men, 1am
cho san pham khoé sir dung. V&i ndng do chat
kho 1a 16 °Brix, 24 °Brix thi san phdm c6 vi
khong hai hoa. Véi ndong d6 chét kho 1a 20
Brix thi san phém c6 vi ngot 13n vi chua nhe,
kich thich vi gidc ngudi str dung. Tur két qua
phan tich cta thi nghiém trén, ndng do chat
kho cua dich ép chanh trudce khi 1én men 1a 20
°Brix cho san pham dat két qua chéit luong
cam quan cao nhat v6i diém trung binh la
15,82. San phém ¢6 vi ngot hai hoa hoi chua,
trang thai san pham dong nhit va st dung ty
1& nay cho céc thi nghiém tiép theo.

Bang 2. Anh hieong ciia ty Ié giong Lactobacillus plantarum dén chat lrong cam quan ciia san pham

Tylégiong (%) Mui Vi Mausic  Trang thai Tong diém c6 hé sb trong lwong
0 243 229 2,86 2,00 9,47
0,1 4,00 3,86 3,86 3,86 15,58
0,25 314 286 3,0 2,86 11,83
0,5 3,00 30 2,86 2,71 11,60
1 3,00 286 3,0 2,71 11,54

Bang 3. Anh huong ciia nong dg chat khé dich nuée ép chanh dén chat lwong cam quan ciia san pham

°Brix  Mui Vi Mau sac Trang thai Piém tong c6 hé sé trong lugng
16 2,57 3,43 2,71 3,86 12,71
20 3,57 4,00 3,43 4,71 15,82
24 2,57 3,57 3,14 3,86 13,23
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Két qua khdo sat danh hieong cia nong do pH
nudc ép chanh trude khi 1én men dén chat
long san pham

Tién hanh 1én men cic mau dich chanh thi
nghiém c6 céc gia tri pH khac nhau (3,6; 3,8;
4,0; 4,2). Sau d6 khao sat do Brix, hoat tinh
chéng oxy héa ciia san pham nudc chanh sau
khi 1én men dé lwa chon dugc gia tri pH thich
hop nhat cho qua trinh 1én men. Két qué thi
nghiém duoc biéu dién bang do thi nghién
ctru anh hudng cua nong d6 pH dich ép chanh
trudc khi 1én men dén do Brix, hoat tinh
chéng oxy héa % DPPH cua san pham nuéc
chanh sau 1én men qua hinh 3.

100

I Do Brix
=1 DPPH (%)

' 3]
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FU
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Hinh 3. D6 thi biéu dién su pﬁu thuoc cua pH nude

ép chanh trudc khi lén men dén do Brix va % DPPH
bi e ché cua san pham nudéc chanh lén men

(Gia tri a-d la d¢ tin cqy khac nhau trong chi $6
Brix cua cac cong thu’c.’ Gia tri A-D la cj‘é tin cdy
khdac nhau trong chi so % DPPH bj bat giit cua
cdc cong thurc)
Céc két qua cho thiy khi tién hanh 1én men
dich chanh & cac gia tri pH khac nhau din dén
sy thay doi do Brix va hoat tinh chdng oxy
hoa cta cac mau. O gia tri pH dich chanh
trude khi 1én men 1a 3,6 thi d6 Brix cua san

pham dat thip 6,76 °Brix, lam cho huong cua
san pham khong duoc hai hoa.

Tir két qua cia bang 4, & pH 4,0, nu6c chanh
1én men cho diém cam quan cao nhét. Vi vay,
d6 pH tir 3,8 — 4,0 1a thich hop dé tién hanh
1én men dich ép chanh.

Két qua khdo sat anh hiong cia thoi gian lén
men dén chdt hiwong san pham

Thoi gian 1én men 1a mot yéu td quan trong
anh huong dén qua trinh 1én men. Thoi gian
cia qua trinh 1én men phy thudc vao nhiu
yéu t6 nhu: Ty 1& giéng men sir dung, ndng
d6 duong trong dich 1€n men. Thoi gian 1én
men qua nhanh s€ khong dam bao dugc mui vi
dich nuéc ubng 1én men tao thanh. Nguoc lai,
thoi gian 1én men dai s& lam san pham bi nhiém
vi sinh vt la, do d6 san phim dé bi hong.

Tai mdi mdc thoi gian khac nhau (24 gio, 48
gio, 72 gio, 96 gio va 120 gio), nudc chanh
16n men duoc do dé xac dinh dd Brix va hoat
tinh chong oxy héa. Két qua ¢ hinh 4 cho thy
thoi gian 1én men anh hudng téi d¢ Brix va
hoat tinh khang oxy hoa ciia san pham nuéc
chanh Ién men c6 y nghia ¢ d9 tin cdy 95%,
do c6 su khac biét y nghia gilta cac mau & 24
gio, 48 gio, 72 gio, 96 gio va 120 gio.

Do Brix ciia san phim giam dan theo thoi
gian. Trong 72 gid dau 1én men, do Brix giam
manh tir 12,43 °Brix xuéng con 7,47 °Brix.
Sau 72 gid do Brix giam khong dang ké.
Pong thoi, hoat tinh chéng oxy hoa cia cac
mau thi nghiém cling c6 xu hudéng ting theo
thoi gian. Hoat tinh chéng oxy hoa tai thoi
diém 1én men sau 72 gio 1a cao nhat, sau dé
6n dinh theo thoi gian.

Bang 4. Anh huong ciia nong dg pH mie6e ép chanh trieée khi 1én men dén chat heong cam quan cia san pham

pH  Mui Vi Mau sic Trang thai Tong diém c6 hé sb trong lweng
3,6 2,57 2,71 2,43 2,43 10,20
3,8 4,0 3,34 3,57 3,86 14,72
4,0 4,0 3,71 3,57 3,86 15,20
4,2 3,29 3,14 3,0 3,14 12,60
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Hinh 4. D6 thi biéu dién sw phu thugc thoi gian lén men dén dg Brix va % DPPH bi irc ché cua san phcfm
nudc chanh lén men

(Gida tri a-c la do tin cdy khdc nhau trong chi $6 Brix ctia cdc cong thire. Gia tri A-C la d¢ tin cdy khdc
nhau trong chi so % DPPH bi bat gitt cua cdac cong thirc)

Bang 5. Anh huong ciia thoi gian lén men dén chat lwong cam quan ciia san pham

Thoigianlénmen (gid) Mui Vi Mausic  Trangthai  Piém tong c6 hé s6 trong lugng
24 2,86 2,57 2,86 2,71 10,94
48 3,0 286 2,43 2,86 11,24
72 3,86 3,86 3,71 3,86 15,32
96 3,14 3,00 2,86 3,14 12,17
120 3,0 2,86 2,43° 2,86 11,24

(Cdc gid tri trong ciing mot cot ¢é chi s6 mii khéc nhau thi khdc nhau & mire y nghia a = 0,05)

Theo két qua cam quan & bang 5, & thoi diém
72 gio sau 1én men cho diém cam quan cao
nhit 1a 14,60. Vi thé, thoi gian thich hop dé
1én men nudc ép chanh 1a 72 gio.

KET LUAN

Két qua nghién ciru da xac dinh thanh phan
cua nudc chanh chua 1&€n men c6 pH = 2,363;
ham lugng chat kho 1a 11,240 va cac thong sd
cho qua trinh Ién men lactic nudc chanh: S
dung ndng d6 vi khuén lactic Lactobacillus
plantarum thich hgp cho qua trinh 1én men la
0,1 % (v/v), ndng d6 chit kho dich ép chanh
thich hop 1én men 1a 20 °Brix, pH dich chanh
thich hop cho qua trinh 1én men 1a 4,0 va thoi
gian I&n men thich hop 1a 72 gio. Nghién ctru
d3 chi ra vi khuén lactic tac dong tich cuc dén
qua trinh Ién men nudc qua chanh, gitp ting
cuong hoat chat sinh hoc chéng oxy hoéa co
sin trong nuéc chanh ty nhién.
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