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TOM TAT

Nghién ctru nay danh gia cac yéu t6 tac dong dén chat luong san pham cii sen mudi chua tai huyén
Giang Thanh, tinh Kién Giang. Cac yéu td khao sat gém nhiét do va thoi gian chan, néng d6 mudi ban
déu, nhiét d6 1én men va mat s6 Lactiplantibacillus plantarum bé sung ban dau. Két qua cho thiy didu
kién chén & 80 °C trong thoi gian 30 gidy két hop voi ndng d6 mudi NaCl 4%, nhiét do 1én men 30 °C
v6i mat s6 vi khudn Lactiplantibacillus plantarum bd sung vao dich 1én men 1a 107 CFU/g cho san pham
6 do cing va d¢ sang tt, ham luong acid sinh ra cao, pH dat tiéu chuin cua san phim rau qua mudi
chua, san phdm c6 chat lugng t6t nhat.

Tir khéa: C sen, nhiét do chan, nong d6 mudi, thoi gian chan, Lactiplantibacillus plantarum.
1. GIOI THIEU

Mubi chua 1a mét phuong phap ché bién két hop bao quan thyc phim, duge 4p dung phd bién
nhidu qudc gia [1]. Tai Viét Nam, cac san phdm mudi chua thuong san xuit & quy mé ho gia dinh hodc
co s& nhé vi thé qua trinh 1én men chii yéu dya vao kinh nghiém va diéu kién méi trudng, chat luong
san pham thiéu 6n dinh. Vi sinh vat dong vai tro quan trong dén chat lugng céc san pham 1én men [2].
Hién nay, céc nghién ctru danh gia anh huong cua quy trinh ché bién dén chat luong san pham ci sen
mudi chua van con han ché. Vi vdy, khao sat cac yeu t6 cong nghé nhu diéu kién chan, nhiét d6, ndng
d6 mudi 1én men ciing nhu mat sé vi khudn Lactiplantibacillus plantarum bd sung ban dau trong dich
1én men s& cung cip cac thong sb k¥ thuat nham gop phan tao ra san pham dat chat luong va 6n dinh.

Tir 1au, mudi chua duoc xem 1 phuong phap hiéu qua ché bién va bao quan thyc phim. Thong sb
cong doan chan, céac thong s6 1én men nhu nhiét do 1én men, néng dd6 mudi ban dau, mat sb vi khuan
lactic sir dung ban dau la cac thong s6 cong nghé c6 anh huong truc tiép dén qua trinh 1én men cua timg
nguyén lidu [3]. Trén thé gidi, cdc nghién ciru vé 1én men rau qua da dugc cong bd nhu nhu bap cai [4],
cai be [5], dua leo [6], cu cai [7], v.v. Trudc day, khi chan thuong kh6ng kiém soat thoi gian chan va
nude thuong ¢ trang thai soi [8]. Do do, khi 1én men lactic rau qua dan dén chat luong khong ddng deu
Céc nha khoa hoc di cong bd rang khi xtr Iy nguyen liéu trudc khi ché bién va kiém soat nong do mubi
ban dau gitp do clmg san phiam, cam quan san phiam dugc nang cao [4]. Pay 14 nhiing thong s6 quan
trong can xem xét dé danh gia hidu qua ciia qua trinh 1én men.

Chinh vi thé, myc tiéu ctia nghién ciru nay 1a xac dinh anh huéng ciia nhiét d6 chan va thoi gian
chén, nhiét do 1én men va néng do mudi ban dﬁu, mat s6 vi khuén lactic ban dau dén chat lugng cu sen
mubi chua tai huyén Giang Thanh, tinh Kién Giang.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong tién nghién ctru

Nghién ctru nay dugc thuc hién tai phong thi nghiém nganh cong nghé thyc pham, khu A, Truong
Pai hoc Kién Giang. Cu sen dugc mua tai huyén Giang Thanh, tinh Kién Giang. Ché pham vi khuan
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Lactiplantibacillus planta::um dugc chuan bi boi Khoa Khoa hoc thuc pham va stc khoe, Truong Pai
hoc Kién Giang v&i mat so 10° CFU/g.

2.2. Phuong phap nghién ciru
2.2.1. Phirong phdp ldy mau

Cu sen dugc thu mua tai huyén Giang Thanh, tinh Kién Giang. Cu sen dugc thu mua ngay sau khi
thu hoach va phai dap tmg cac yéu cau nhu khong bi ton thuong co hoc, duong kinh cu sen dat 4-6 cm,
mau trang nga.

2.2.2. Phwong phap phan tich

Céc chi tiéu chét lugng cta cu sen mudi chua duoc xac dinh theo cac phuong phap trinh bay &
Béang 1.

Bdng 1. Phuong phap xac dinh céc chi tiéu chat lugng cua ct sen mudi chua

Chi ti€u danh gia Phuong phap xac dinh

pH Str dung pH ké (MI150, Martini — Rumani) do tryc tiép dich ngam.
b6 cling (g luc) Str dung may do d6 ctimg CT3 (Brookfield, My), kich thuéc miu day 4-5 mm, lyc tac
dong 5 kg, tde d6 dAu do 2 mmy/s, d6 bién dang 10 mm [5].

Ham lugng acid Ham luong acid lactic dugc xéac dinh béng phwong phap chuin do. Cu thé, 1dy 10 mL
lactic (mg/mL) dich lén men cho vao Ong nghiém, b6 sung 20 mL nudc cat va nho 1-2 giot
phenolphtalein. Dung dich dugc chuan d¢ bang NaOH 0,1 N dén khi xuat hién mau hong
bén thi dirng lai. Ham luong acid lactic duoc tinh theo cong thirc [9].
Ham lugng acid lactic dugc tinh theo cong thirc:
Ham lugng acid lactic (mg/mL) =°T * 0,009. Véi: °T = VNaon*10
Trong d6, °T 1a d6 Therner va Viaon 14 thé tich NaOH 0,1 N tiéu tén (mL)

Do sang (L) Do sang dugc do béng méy soi mau NH300, Shenzhen 3nh Technology Co., Ltd, Trung
Quaoc.

Phuong phap dinh luong vi khuan trong ché pham vi khuéan Lactiplantibacillus plantarum (CPLp)
theo tiéu chuin Qudc gia TCVN 5522:1991 (phu hop véi ST SEV 5805-86) thong qua phuong phép
dém gian tiép khuén lac vi khuan Lactiplantibacillus plantarum trén méi trudong MRS agar. Ché pham
c6 mat s6 10° CFU/g. Xac dinh khdi luong CPLp (g) can bd sung vao dich 1én men dé c6 duoc mat sb
vi khuan can khao sat theo cong thirc: (Tong khéi lugng mau * mat sé vi khuan can khao sat)/10° (g).

2.2.3. Phurong phép xir 1y s6 liéu

~ Cac thi nghiém duoc 13p lai 3 lan, d6 16n mau 1a 50 g/mau. S6 lidu duoc xu 1y béng‘ phin mém
thong ké Statgraphics Centrution XVI (USA). Phan tich su khac biét gitra cac nghiém thire bang phuong
sai (ANOVA) va kiém dinh LSD.

2.3. Phwong phap bé tri thi nghiém
2.3.1. Khdo sat anh hidng cia nhiét do va thoi gian chan dén chat lwong cii sen mudi chua

Muc ti€u cua thi nghiém nay 1a khao sat dugc anh huong cua nhiét do chan va thoi gian chan dén
chét lugng san phém ct sen mudi chua, tir 6 chon dwogc nhiét do chan va thoi gian chén ti wu. Ca sen
duoc rira 1an 1 dé loai bo tap chét. Sau do, ct sen duge so ché, bo vo va xit 1at véi do day khoang 4-5
mm. Trong qué trinh xir Iy, ¢t sen dwoc ngam trong nude mudi 0,9% dé han ché bi héa nau. Sau do, ci
sen duoc rira lai 1an 2 va dé rao. Cu sen duoc chin ¢ 4 mirc nhiét d6 (60 °C, 70 °C, 80 °C va 90 °C) két
hop thoi gian gia nhi€t voi 3 mie do (30 gidy, 60 gidy va 90 gidy) trong dung dich CaCl; 0,5%. Sau khi
chan, cu sen duoc cho vao nudce lanh dén khi ngudi thi dugc liy ra va dé réo. Tiép theo, cho 100 g cu
sen vao hop nhya chiu nhiét da dugc tiét trang, thé tich hop nhya 1a 250 mL. Sau do, b sung 150 mL
dich 1én men (thanh phin cua dich 1én men gdm 4% mudi, 3% duong va mat sb vi khuan
Lactiplantibacillus plantarum 107 CFU/g (tuong duong 2,5 g CPLp). Sau khi bd sung dich 1én men,
mau duoc u trong didu kién nhiét do phong (30 + 2 °C) va thoi gian 4 ngay [10,11]. Céac chi tiéu danh
gi4 bao gdm d6 cumg ctia cu sen (g luc), pH va ham luong acid hinh thanh trong qua trinh 1én men.
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2.3.2. Khado st anh hieong ciia nhiét do va nong dé mudi ban dau dén chat lwong cii sen mudi chua

Muyc tiéu cua thi nghiém nay 1a khao sat dwoc anh huong cua nhiét d6 1én men va nong do mu01
ban dau dén chét luong san pham ct sen mudi chua, tir d6 chon dugc nhiét d6 1én men va ndng d6 mudi
tdi wu. Cac budc tién hanh duoc thuc hién tuong tu nhu thi nghiém trén. Cu sen sau khi dugc chan ¢
diéu kién t6i wu d3 chon dugce dem 16n men trong dung dich cé néng d6 mubi khac nhau. Néng d6 mudi
trong dich 1én men dugc bb tri & ba mic gdm 3%, 4% va 5%, két hop voi ba mirc nhiét d¢ 1én men lan
luot 1a 20 °C, 25 °C va 30 °C. Qua trinh 1én men dugc duy tri trong thoi gian 4 ngay. Po pH dich 1én
men, ham luong acid lactic va x4c dinh d9 clg cta san pham.

2.3.3. Khado sdt anh hieong ciia mdt sé vi khudn ban dau dén chat lwong cii sen muéi chua

Muc ti€u cia thi nghiém la xac dinh mat s6 vi khuén Lactiplantibacillus plantarum thich hgp cho
qua trinh 1én men cu sen. Quy trinh thi nghiém dugc xay dung dua trén hai thi nghiém da trinh bay
trude, trong d6 chi thay doi yéu tb mat s vi khuan b sung. Cu sen duoc xir Iy chan theo diéu kién da
xac dinh, sau do tién hanh 1én men véi ndng d6 mudi va nhiét do da dwoc lwa chon tir cac thi nghiém
trude. Qua trinh 1én men dugc thuc hién trong tu nhu trén nhung vi khuén L. plantarum dugc b sung
v6i mat sb 1an luot 1a 106, 107 va 108 CFU/g (twong duong 0,25 g, 2,5 g va 25 g CPLp) trong dich 1én
men. Do pH dich 1én men, ham luong acid lactic va xac dinh d6 ctmg ctia san pham.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia nhiét d§ chan va thoi gian chan dén ci sen muo6i chua

Nhiéu cong trinh da chi ra rang d¢ cing ctia mé thyuc vat chiu anh huong 16n tir su lién két giita
pectin c6 mirc ester hoa thap va ion Ca?*, hinh thanh cu triic canxi pectate trong thanh té bao [12]. Qua
trinh chan vé6i nhiét do cao trong thoi gian ngén c6 kha niang hoat héa enzyme pectin methylesterase
(PME), tir 6 1am thay d6i murc ester hoa cua pectin trong md cu sen [13]. Bén canh d6, chan ct sen
trong dung dich Ca>* & nhiét do va thoi gian thich hop con thiic day qué trinh hinh thanh canxi pectate,
tir d6 gitp cai thién do ctmg san pham ci sen. Pong thoi qua trinh chan con 1am bat hoat cic enzyme
hoa nau, tir d6 gitip cai thién do sang cia san pham. Anh huéng cia nhiét 6 va thoi gian chan dén chét
lwong san phdm cu sen dugc thé hién thong qua cac sé lidu trinh bay & Bang 2 va Bang 3.

Bdng 2. Anh huéng ctia nhiét d6 va thoi gian chan dén do ctimg, pH, ham luong acid téng cta ci sen mudi chua

Nghiém Ngéét glfnl Do cung trude khi DY cuing sau khi g cling sau khi
thirc (OC') (gidy) chan (g luc) chan (g luc) 1én men (g luc)

1 60 30 3.747,5°+43,43  2.780,83°%+198,54 1.535,67°9+140,98 3,63%+0,026 0,624*°+0,02

60  3.707,5%°+64,32  2.740,83%+320,26 1.562,5%+371,38 3,71°4+0,028 0,558%+0,03

90 3.745,5*+35,46 2.538,83°+227,26 1.391,17°4337,47 3,78°®+(,025 0,631°+0,06

Ham lugng

pH acid (mg/mL)

2 70 30 3.730,0%+17,3 3.300,0°£100,0  2.703,83+212,48 3,599+0,05  0,723%+0,02
60  3.710,83%+4230 2.610,83°+141,56 1.497,67¢0+43,83 3,97>4+0,07 0,683<+0,05
90  3.675,17%437,29  2.868,83<0+283.9 1.687,0°%4256,60 4,16%+0,04 0,599+0,06

3 80 30 3.717,00¢45,19  3.673,6445,610 3.275,67%4224,68 3,46%+0,03  1,048%+0,05
60 3.693,0452  3.233,0b+115,182  2.860,67°+92,71 3,75%€+£0,02  0,663%+0,02
90  3.672,33%427,8  3.105,67+281,24 1.870,594+320,12 3,83<+0,05 0,558%+0,02

4 90 30  3.66637°t152  3.256,37°+139,75 2.553,03b+382,88 3,5644+0,05  0,843b+0,04
60  3.660,83t51,98  3.087,5%+59,739  2.077,04245,89  4,29%+0,03  0,471°+0,03
90  3.753,67148,12  3.020,33%4250,6 1.848,33%9203,43 4,00%+0,04 0,555%+0,07

Cdc chir cdi khdac nhau trong cung mot cot thé hién su khdc biét co y nghia théng ké ¢ do tin cdy 95%.
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Bdng 3. Anh huéng clia nhiét d6 va thoi gian chan dén d6 sang (L) ciia cti sen mudi chua

Nghiém thirc lei@g)d@ Tlggiia%/i)a n Do sang ban diu 13?1 i?:;i S(il; Do sang sau khi 1én men
1 60 30 86,02+1,0 76,0°4£1,73 75,67°%+1,15
60 83,67°+2,08 71,67+1,52 71,338+1,12
90 85,0%¢+1,0 75,0%+1,0 74,0942.0
2 70 30 87,0£1,0 78,0°¢1,0 78,0°£1,0
60 85,02¢£1,0 75,0%+1,0 74,67%+1,52
90 84,33%42.3 73,67°1,1 73,0%+1,0
3 80 30 87,0£1,0 86,0°+1,0 84,67°+1,52
60 84,67+1,15 82°,0+1,0 81,33%+0,57
90 86,0°+1,0 77,67°42,1 77,0%+42,64
4 90 30 85,020°+1,0 75,09+1,0 74,0%+1,0
60 84,67+0,57 73,0°1,0 72,67%+1,52
90 84,67+1,15 72,33%%1,52 73,0fe+1,0

Cdc gid tri trong cung mot cot duoc bié’urlh.i b(fng gid tri trung binh cua ba lan lap lai £do léch chuédn; cac
chir cdi a—f cho thay su khdc biét co y nghia thong ké ¢ mirc tin cdy 95%.

Két qua cho thay, khi chan cu sen & nhiét do 60 °C thi d6 cimg ctia cu sen sau khi chan va sau khi
1én men giam di rat nhiéu so voi nguyén liéu ban dau. Khi tang nhiét d6 chan 1én 70 °C va 80 °C thi do
clmg cua ci sen duge cai thién hon. Nhung nhiét do chan ting 1én 90 °C, do ctng cia cu sen €6 Xu
huéng giam. Pdng thoi, th(n gian chan 30 gidy cho ket qua do clg cao hon so v6i cac mau chan trong
60 va 90 gidy. Nhu vay, mau c6 do cung tot nhit 1a mau chan ¢ 80 °C trong 30 gidy (3.275,67 g luc) va
khac biét c6 ¥ nghia thong ké so véi cac mau con lai. Két qua nay twong dong voi nghién ciru ciia Dam
Thi Bich Phuong va Vii Thi Lam An [14] khi chan ca na & nhiét d6 80 °C giup cai thién d§ ciing cta ca
na mudi chua. Bang 3 cho thiy rang khi chan cii sen & nhiét d6 60 °C, do sang (L) ciia cu sen sau khi
chan va sau khi 1én men giam di nhiéu so v6i do sang ban dau. Khi ting nhiét d6 1én thi 6 sang cua cu
sen dugc cai thi€n. Tuy nhién, tang 90 °C thi d6 sang cla cu sen giam sau khi chém va lén men. D sang
cuia cii sen khi chan ¢ 30 gidy cao hon khi chan & 60 gidy va 90 gidy. Nhu vay, mau chan ¢ 80°C trong
30 gidy c6 do sang cao nhét (84,67) va khac biét y nghia v4i cac mau con lai.

Khi danh gia qua trinh 1én men lactic thi dga vao hai chi tiéu co ban 1a pH va ham lugng acid sinh
ra. Lugng acid sinh ra cang nhiéu thi pH cua dich 1én men cang giam. Két qua & Bang 2 cho thay viée
thay d6i diéu kién chan c6 anh huong dén ham luong acid lactic duoc sinh ra va pH cua san pham mudi
chua. Cii sen dugc chan trong thoi gian 30 gidy ¢ nhiét d 80 °C c6 ham luong acid cao nhit (1,048
mg/mL), pH dat tiéu chuédn ciia san pham rau qua mudi chua (pH 3,46) va khéc biét c6 ¥ nghia thong
ké ddi voi cac mau con lai. Cang kéo dai thoi gian chan thi ham lugng acid dugc tao ra sau 1én men
cang it. Dong thoi khi nhiét d6 chan qua thap hodc qua cao thi lugng acid sinh ra ciing giam dang ké.
Bai vi khi gia nhiét cac vi sinh vat trong nguyén liu cu sen s& bi trc ché, vi khuén lactic duoc bd sung
vao sau cong doan chin nén qua trinh 1én men van Xxay ra. Néu nhiét d6 chan & muc thp, cac vi sinh
vét gy hai khong bi trc ché hoan toan, chung phat trién va sinh ra nhiéu hop chat khong mong mudn
trong dich 1én men, dong thoi lam giam hoat dong cua vi khuan lactic. Nguoc lai, néu nhiét do chan quéa
cao va thoi gian chan kéo dai, cac thanh phan céu trac cua cu sen bi bién ddi, lam giam ngudn nguyén
liéu cho hoat dong trao ddi chit cua vi khudn lactic, tir 6 giam kha nang hinh thanh acid lactic. Két qua
nay cling tuong dong voi nghlen cuu cua Dlep Tréan Khéanh Trién [15] khi khéo sat anh hu(mg cua nhi¢t
d6 va thoi gian chan cu cai trang, san pham 1én men c6 ham luorng acid sinh ra cao khi chan & nhiét do
80 °C trong 60 glay Viéc khac nhau vé thoi gian chan so v6i két qua nghién ctru [15] 14 do sy khéc
nhau vé thanh phan ho4 hoc va céu trac gifra cu cai tréng va cu sen.

Tom lai, khi cha}n cu sen ¢ nhi¢t do 80 °C trong thgl gian 30 gidy, san phérp sau 4 ngay 1én men
¢6 do ciing giam it nhat so vdi d6 ciing nguyén liéu ban dau va d6 sang (L) cao nhat. Bén canh d6, lugng
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acid lactic dugc tao thanh trong dich 1én men dat murc cao nhét so v6i cac mau con lai. Déng thoi gia
tri pH cuda dich 1én men ciing dat yéu cau doi vdi san pham rau qua muoi chua. Nhu vay, nhiét d6 va
thoi gian chan phu hop nhat cho san pham cu sen muoi chua 1a 80 °C trong 30 giay.

3.2. Anh huéng ciia nhiét d9 va ndng do mudi ban diu dén chit lrgng cit sen mudi chua
Thi nghiém dugc thyc hién véi hai nhan t 1a nhiét do 1én men (20 °C, 25 °Cva 30 °C) va néng
d6 muoi (3%, 4% va 5%). San pham dugc 1én men trong 4 ngay va dugc danh gia cac chi tiéu bao gom

pH, ham luong acid va do ctimg. Két qua dugc trinh bay & Bang 4.

Bang 4. Anh hudng cua nhiét do va nf")ng d6 mubi dén chét lugng cu sen mubi chua

STT  Nhiét do Néng d6 mudi Do cling pH Ham lugng acid
) (%) (g luc) (mg/mL)
1 20 3 2.881,33+11,026¢ 3,67°+0,07 0,663%°+0,013
4 3.217,83497,985b 3,71%¢ 40,02 0,634°+0,014
5 3.042,67+14,571<¢ 3,83%+0,02 0,5589+0,018
2 25 3 2.504,73490,391¢ 3,71%¢40,05 0,671%0,022
4 3.514,83+147,567% 3,60%+0,02 0,6212°+0,023
5 2.892,83+41,732¢ 3,76° 0,04 0,655+0,047
3 30 3 2.911,174347,925¢ 3,56°+0,05 0,727°+0,078
4 3.612,17+184,638° 3,407 0,02 1,023%40,013
5 3.155,54271,066% 3,65¢140,04 0,699"+0,036

Trong cung mét cdt, cdc chir cdi khdac nhau thé hién su khac biét c6 y nghia théng ké o do tin cdy 95%.

Két qua & Bang 4 cho thiy gia tri pH cta dich 1én men & cac mau khéo sat déu ndm trong khoang
3,40-3,83, day 1a gi4 tri pH pht hop cho san phdm rau qua mudi chua. O gi tri pH nay dam bao c6 thé
ngin can sy sinh truéng cua cic vi sinh vat gdy hai khong mong mudn qua d6 dam bao mirc do an toan
vi sinh cho san phém. Két qua trén cho théy, mau dugc 18n men & nhiét 30 °C véi néng d6 mudi 4% cho
san pham c¢6 ham luong acid lactic cao nhat (1,023 mg/mL) va giir dugc do cimg tot nhét (3.612,17 g
luc) va thé hién sy khac biét c6 y nghia thong ké so voi cac nghiém thire khac. X¢ét trén khia canh tac
dong ctia nong do mudi, c6 thé 1y glal rang mic ndng d6 mudi 2%-3% mic du phu hop cho qua trinh
1én men acid lactic nhung ciing ddng thoi thich hop cho vi khuan gay hai phat trién [16,17], dan dén
chat lugng ct sen khong cao bang mau 1én men & 4% mudi. Doi véi tic dong ciia nhiét d¢ 1én men, do
khoéng nhiét d6 hoat dong t&i wu vi khuén lactic nam trong khoang 25-40 °C nén khi tién hanh 1én men
cu sen ¢ nhiét do (20 °C va 25 °C) da kiém hiam hoat dong vi khuan lactic, nén ham luong acid sinh ra
thip hon cac mau 1én men & nhiét d6 30 °C. Nhan dinh nay tuong ddng véi két qua duge Van Qude
Thanh Thiy va cong sy [10] cong bd vé tac dong ciia nhiét d6 va ndng d6 mudi dén chét lwong cu hanh
tim. Tir cac két qua thu duge, mau 1én men véi nong dd mudi 4% & 30 °C duoc xac dinh cho chét lwong
ct sen mudi chua tdi uu, thé hién qua d6 cung cao, ham lugng acid hinh thanh 16n va gié tri pH ndm
trong ngudng an toan ddi v4i san pham 1én men.

3.3 Anh hwéng ciia mat s6 vi khuén Lactiplantibacillus plantarum dén chét lwong cii sen mudi chua

Thi nghiém duogc tién hanh v6i mat sé vi khuén Lactiplantibacillus plantarum bd sung & 10¢, 107
va 10% CFU/g. San pham dugc 1én men trong 4 ngay va duoc st dung de danh gia cac chi tiéu san pham
nhu pH, ham lugng acid va d¢ ctg. Chit lugng san pham ci sen mubi chua dugc danh gia théng qua
chi tiéu pH, ham luong acid sinh ra va do cting ctia cti sen mudi chua (Bang 5).
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Bdng 5. Anh huéng ctia mat s vi khudn dén chat luong ct sen mudi chua

Mat s6 vi khudn (CFU/g) Chu tric (g luc) pH Ham luong acid (mg/mL)
10° 2.539,33% + 484,065 3,807 £ 0,01 0,846° + 0,006
107 3.428,5*+£399,299 3,47¢£ 0,05 0,954* £ 0,009
108 2.312,83% + 369,198 3,63+ 0,04 0,837° + 0,05

Cdc gid tri cé mau ty di kém biéu thi sw khdc biét c6 y nghia vé mdt thong ké & dg tin cdy 95%.

S liéu trinh bay & Bang 5 cho thay sy thay d6i mat s6 vi khuan b6 sung ban dau dan dén sy bién
dong vé cau tric cu sen, ham luong acid hinh thanh va gia tri pH cua dich 1én men. 0 nf)ng do 107
CFU/g, cu sen 1én men c6 cau triic tot nhat (3.428,5 g luc) va ham luogng acid tao thanh cao nhat (0,954
mg/mL), pH phu hop vdi tiéu chuan cta san pham 1én men va khac biét c6 ¥ nghia thong ké so vai 2
ndng d6 con lai. Két qua thu dugc pht hop véi nghién ctru ciia Lé Thi Thanh Tam va Ngé Thi Kim Ha
[18] khi danh gia diéu kién 1én men acid lactic tir ri duong boi vi khuan lactic. Nghién ciru nay cho thiy
khi ty 1& vi khudn b6 sung dugc didu chinh trong khoang 3-10%, ham lugng acid lactic tao thanh ting
dan va dat gia tri cao nhét tai méc 10%. Nguoc lai, khi tiép tuc nang ty 1€ vi khuén bé sung 1én 15%,
lwong acid thu duge c6 xu hudng giam [19]. Xu hudéng bién dong ham luong acid trong san pham &
nghién ctru nay tuong ddng véi két qua duoc Pao Van Thanh va Trinh Thanh Duy [20], khi ting ham
lwong vi khuan lactic thi qua trinh 1én men dién ra cham, con khi ham luong vi khuan lactic thap thi
ngoai vi khuén lactic phat trlen con ¢d cac vi sinh vat gay hu hong phat trién nén anh huéng dén pH cua
san pham. Nhu vy, mat s6 vi khuan duoc bd sung ban dau ¢ tac dong dang ké dén d6 clmg san pham,
ham lwong acid lactic hinh thanh va gia tri pH. Khi mat s6 t& bao ban diu & mic thap, vi khuin phat
trién cham do thoi gian thich nghi kéo dai, 1am giam hiéu suét chuyén hoa duong thanh acid lactic. Diéu
nay con tao didu kién cho cac nhom vi khuan khéc phat trién va chiém wu thé, tir d6 hinh thanh cac hop
chét khong mong mudn, tir d6 suy giam cau trac va chat luong cia san pham [21]. Khi ting mat do vi
khuédn ban dau 1én s& rat ngin pha lag dé chuyén sang giai doan logarit. Khi dé, qua trinh trao ddi cht
cua vi khuan dién ra manh mé, lugng acid lactic dwoc tao thanh ting 1én, theo d6 pH san pham giam
theo va trc ché cac vi khudn khac ciing nhu vi khudn gy thdi, dong thoi tao ra it san pham phu, nhd d6
cAu trac cta san pham it bi bién d6i [22]. Tuy nhién, néu ting mat d vi khuin ban dau 1én qua nhiéu s&
tao sy canh tranh dinh dudng trong giai doan sinh truéng, co chit trong méi truong 1én men nhanh
chong bi sir dung can kiét, quan thé vi khuan lactic két thuc giai doan phat trién logarit va chuyén sang
giai doan can bang. Theo do6, hiéu suit chuyén héa giam, ham luong acid lactic hinh thanh trong qua
trinh 1én men & mirc thap [21].

T6m lai, khi khéo sat anh huéng ciia mat d vi khuan Lactiplantibacillus plantarum bd sung ban
dau dén chat lugng ctia san pham ct sen muoi chua thong qua céac chi tiéu theo dodi nhu d6 cirng, ham
lwong acid lactic va gia tri pH cua dich 1én men thi mat so vi khuén thich hop nhat 1a 107 CFU/g.

4. KET LUAN

Két qua nghién ciru cho thay dic tinh c4u tric (d6 cting), d6 sang va chat lugng san pham ci sen
mubi chua (pH va ham lugng acid) dugc nang cao rd rét trong truong hop cii sen duoe xir Iy chan &
80 °C trong 30 gidy. Bén canh d6, viéc 1én men cu sen trong dung dich chira 4,0% NaCl ¢ 30 °C, két
hop bd sung Lactiplantibacillus plantarum véi mét s6 ban dau 107 CFU/g, gitp san pham duy tri dugc
dic tinh cAu trac nguyén liéu, ham lugng acid lactic sinh ra cao, va pH dat yéu cau sau 4 ngay 1én men.
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ABSTRACT

FACTORS AFFECTING THE QUALITY OF PICKLED LOTUS ROOT PRODUCTS
IN GIANG THANH DISTRICT, KIEN GIANG PROVINCE

Huynh Van Quoc Canh, Le Bich Tuyen*, Danh Trung Tinh, Tran Thi Tuyet Nhi
Faculty of Food Science and Health, Kien Giang University
*Email: [b.tuyen@vnkgu.edu.vn

This study aimed to investigate factors influencing the quality of pickled lotus root products in
Giang Thanh district, Kien Giang province, including temperature and blanching time prior to pickling;
initial salt concentration in the fermentation liquid; fermentation temperature; initial density of
Lactiplantibacillus plantarum bacteria. The results of the study showed that when blanching lotus roots
at 80 °C for 30 seconds, the initial NaCl salt concentration was 4% and the fermentation temperature
was 30 °C and the initial density of Lactiplantibacillus plantarum bacteria added to the fermentation
liquid was 107 CFU/g, the product had good hardness and brightness, high acid content, pH met the
standards of pickled vegetables and fruits, and the product had the best quality.

Keywords: Lotus root, pickled salt, lactic acid bacteria, probiotic, Lactiplantibacillus plantarum.
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