CONG NGHE VI SINH VA LEN MEN

MOT SO YEU TO ANH HUONG DEN QUA TRINH LEN MEN GUNG

Nguyén Thy Dan Huyén', Nguyén Hién Trang', V6 Van Quéc Bao',
Nguyéen Hong Phwong?, Trwong Thi Bich Phwong?

" Trirong Dai hoc Néng Lam, Dai hoc Hué
286 Néng nghigp va Phét trién Néng thén Quéng Tr
3 Trwong Pai hoc Khoa hoc, Dai hoc Hué

TOM TAT

Nghién ciru nay nhim khao sat mot s6 yéu té cong nghé anh huéng dén qua trinh 1én men ging bang ché phim
vi khuén Steptococus thermophillus SLC122 véi muc dich tim ra didu kién 1én men cho san pham c6 chit luong
tbt, 6n dinh. O nghién cru ndy, chung t6i da sir dung nguyén liéu 12 gimg Hué thu hoach sau 3 - 5 thang trong,
tién hanh 1én men va xac dinh cac thong s6 cong nghé thich hop cho qua trinh 1én men. Két qua cho thay, nhiét
d6 chan 65°C, thoi gian chan 90 gidy, ham lugng duong bd sung 18%la thuan lgi cho qué trinh 1én men ging.
Nhiét d6 thich hop cho qua trinh 1én men 1a 38°C véi thoi gian 1én men 13 3 ngay. Nong do S. thermophillus
SLC122 b sung 1a 0,3% (v/w) véi mat d9 té bao vi khuan ban dau 1a 108 CFU/ml cho chét lugng san pham
gimg 1én men t6t nhat. Két qua danh gia chét lugng san pham gimg 1én men cho thay céc chi tiéu héa, 1y, chi tiéu
cam quan va cac chi tiéu vi sinh dwoc khao sat déu & mure cho phép theo quy dinh 46/2007/QD -BYT.

Tir khéa: Ché phém vi khuén lactic, gung, 1én men, nhiét do, Streptococus thermophillus SLC122.

MO PAU

Glrng o tén khoa hoc la Zingiber officinale Roscoe, thudc ho Zingiberaceae la mét trong nhirng loai cay gia vi
quan trong, trdng phd bién & nhiéu noi trén thé gi¢i nhw My, An Do, Trung Quédc, Nhat Ban, Thai Lan, Viét Nam...
Gung la cay than thao, sbng lau ndm, than ngdm phat trién dwéi dat con goi la ci. Ca glrng cé hwong thom va vi
cay dwoc st dung lam gia vi trong ché bién thirc n, gép phan tang thém hwong vi cho mét sé thwe pham. Girng
da dwoc st dung lam gia vi trong hon 2.000 nam (Bartley, Jacobs, 2000) va ciing la cay thao dwoc, c6 nhiéu dac
tinh dwoc liéu quy rat c6 gia tri trong dwoc phdm, duoc ding lam thubc va 1am ngudn nguyen liéu bao ché thuéc
didu tri cho mét sb bénh nhw cam, lanh, ho, nén, ma... Theo Phan Van Cuw (2005), ci girng Hué c6 kich thuwéc
va khéi lvong nhd hon so véi girng Dak L&k, thanh phén chinh cta tinh dau girng 1a Zingiberen & Thiva Thién
Hué thap hon (12,48%) so vé&i cong bd cla tac gid Phan Thanh Ky (2002) nhung cac hgp chét chia oxy lai cao
hon (>36,04%), tinh d&u c6 mui rat thom.

O Viét Nam, girng dwoc trong khdp cac mién, nhidu nhat & Hai Phong, Cao Bang, Lang Son, Son La... Cl girng
thuwong dwoc str dung phd bién nhuw mét loai gia vi cho hwong vi trong thwe pham, dau girng dwoc str dung dé
lam thudc. Than, ré givng da duwoc st dung trong hang ngan ndm qua dé diéu tri mot sd bénh nhw cam lanh,
budn nén, viém khép, dau nira dau va tang huyét ap...

Tuy thudc vao tirng quéc gia, glrng sau khi thu hoach sé& dwgc ché bién thanh nhidu dang san pham khac nhau
nhw tinh d&u girng bang cach chuwng cat hoi nwéc, nhwa dau thu dwoc bdng cach st dung dung moi dé trich ly.
of Trung Quéc, girng dugc xem la chét bao quan dwoc str dung trong cac loai xi ro, trong khi & Uc, cong nghé
san xuat keo girng rat phat trién. & My, san phdm girng dang paste déng hop coé gia tri thwong mai rat cao..
(FAO, 2002). O Nam Ethiopia, girng sau khi thu hoach duwoc bao quan dwéi dang say kho, mot phan duwoc che
bién thanh dau girng (oleoresin) va tinh dau girng (Geta, Kifle, 2011). O Nhat Ban, girng Gari la san pham girng
dwoc ngam dam rat noi tleng dwoc ché bién bang cach thai lat méng va dem ngam véi dwdng va gidm. Gari cé vi
cay, chua va ngot, mau hdng nhat, sdn pham girng ngdm dam thwéng dwoc dung 8n kém véica va cac loai thay
san khac dé kh& mui tanh. Tuy nhién, huwéng st dung vi khuén lactic dé 1én men girng Gari van chuwa dugc cac
nha nghién ctru d& cap dén.

Vi khuén lactic dwgc (rng dung nhiéu trong céac nganh khéc nhau, dac biét cac vi khuén nay c6 y nghta rat Ion
trong céng nghiép ché bién siva, mubi chua rau qua, u chua thirc an gia suc... Nhixng nam gan day, Vi khuan
lactic dwgc dwa vao trong ché bién mot s6 dang gi6 cha, xtc xich, trong qua trlnh lam chin ca mubi dé rut ngén
thoi gian 1&n men va cai thién mat sb tinh chat ctia san phdm. Vi khuan S. thermophillus 1a cac vi khuan l1én men
lactic thwdng dwoc tim thay trong cac san pham tlr siva, thit va san pham 1&n men tlr rau qua, st dung cac loai vi
khuén nay cho qua trinh I&n men gitp 6n dinh chat lwgng, gidm ty 1& hw héng san phdm va rat ngan thoi gian [&n
men trong qua trinh ché bién san pham girng Ién men thi viéc st dung vi khuan lactic 1& mét loi thé trong viéc én
dinh qua trinh I&n men. Viéc st dung vi khuan lactic sé& gitip cho san pham cé hwong vi clia nguyén liéu ban dau,
ddng thdi sdn phdm tao ra c6 kha nang hé tro cho qua trinh tiéu héa (Uriot et al., 2017). Nghién ctru nay st dung

504



HOI NGHI CONG NGHE SINH HOC TOAN QUOC 2020

vi khudn lactic v&i ching 1a S. thermophillusSLC 122 dé& 1én men girng Hué va theo doi anh huéng cta cac yéu
t6 trong qua trinh Ién men dén chat lwgng san pham guwng.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Gurng duoc tréng tai x4 Hwong Tho, thi x4 Hwong Tra, tinh Thira Thién Hué, nguyén liéu dwoc thu hoach tw
thang thir 3 dén thang thr 5 ké tr khi trdng. Nguyén liéu c6 vi cay nhe, ci mau trdng vang, it xo va va it thd, van
con mau hong & dau ca.

Ché ph&m vi khudn S. thermophillus SLC122 c6 ndng dd 108 CFU/ml dwgc cung cAp bdi Phong Thi nghiém vi
sinh, Khoa Co khi va Céng nghé, Truwdng DPai hoc Néng Lam, Dai hoc Hué.

Nguyén liéu bd sung:

- Puong duoc san xuét tai cong ty dwong Bién Hoa, san phdm dat tiéu chuén vé sinh déi véi dwong ding trong
thwe phdm theo TCVN 9639:2003.

- Muéi dwoc san xuét tai cong ty cb6 phan ché bién mubi va néng sa&n mién Trung, dat tiéu chuén vé sinh di voi
mudi dung trong thwc phdm theo TCVN 3974:2007.

Phwong phap
Cac phuwong phap phén tich

CPVK S. thermophillus SLC 122 ban ddu & dang 18ng trén co chit dau twong duoc pha lodng dé tach phan dau
twong, phan dich dwgc dem di xac dinh mat d6 té bao, quy v& mat do té bao ban dau va pha véi cac néng do
(v/w) thi nghiém d& khao sat.

Ham lwgng dwéng tdng dwoc xac dinh theo phwong phap Bertrand, ham lwong acid tdng xac dinh theo phwong
phép trung hoa, ham lwong polyphenol tdng dwoc xac dinh theo phwong phap do mau dung thudc ther Folin —
Ciocalteu (L& Thi Mui, 2009), chi tiéu cdm quan dwgc danh gia théng qua phép thir cho diém thi hiéu (Lawless,
Heymann, 1998).

Cac chi tidu vi sinh: tdng sb vi khuén lactic theo phwong phap céy dich pha lodng I&n b&n mat méi trweng thach
dia dé& xac dinh sb lwong té bao séng (Lwong Birc Phdm, 2012); ham lwong E. coli theo TCVN 6846:2007,
Coliforms theo TCVN 4882:2001; Salmonela theo TCVN 10780 - 1:2017; téng sb vi sinh vat hiéu khi theo TCVN
4884 - 2005.

Quy trinh Ién men girng

Nguyén liéu =» so ché — cét 14t (0,5 mm) —» chidn —» dé rao —» phéi trén —» 1&én men —» san pham

Ché pham vi khuén
Phuong phép b tri thi nghiém nghién ctru dnh huéng ctia céc thong s ky thuét dén chét long gteng 1én men

Viéc xac dinh mét s théng sb thich hop cho qua trinh 1&n men girng dugc thwe hién tudn tw theo tirng yéu té
moét, diéu dé c6 nghia 1a khi thwe hién thay déi yéu td nay thi cac yéu té khac dwoc cd dinh va thi nghiém sau sé
l4y két qua ti wu cta cac thi nghiém trwdc. Theo do, cac yéu td dwoc khao sat trong cong trinh nay gdm nhiét do
chan girng nguyén liéu (55, 60, 65 va 70°C)véi cac thong sb ban dau: thei gian chan cb dinh 60 gidy, ham lweng
duwong bd sung 16%, nhiét d6 1&n men 38°C, thdi gian Ién men 3 ngay, mat do t& bao VK lactic bé sung 0,2%
(viw). Két qua cla thi nghiém trwéc sé dugc st dung cho thi nghiém tiép theo, cac cong thirc thi nghiém xac
dinh: thoi gian chan (30, 60, 90 va 120 giay), ham lwgng dwéng bd sung (0, 14, 16, 18 va 20%), nhiét d6 1én men
(25, 36, 38, 40 va 42°C), thoi gian 1&én men (1, 2, 3 va 4 ngay) va mat dd té bao vi khuan bd sung vao qua trinh
Ién men (0; 0,1; 0,2; 0,3 va 0,4%(v/w)).

Cac chi tiéu phan tich trong qua trinh 1&n men bao gdm pH, ham lwong dwdng tdng, ham lwong polyphenol,
lwong té& bao vi khuén lactic va chat lwong cdm quan cla s&n pham.

Phuwong phép xtv ly s6 lidu

Céc thi nghiém dwoc 13p lai 3 1an. Sé liéu dwoc xtr ly ANOVA trén phdn mém SPSS 16. Sai khac thdng ké gitra
céc trung binh dwoc xac dinh bang Duncan’s test (5%).
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KET QUA VA THAO LUAN

Anh hwéng clta nhiét dé chan dén

qué trinh Ien men girng Bang 1. Anh hwong cia nhiét dé chin dén pH, ham lwgng polyphenol,

Iwong té bao vi khuén S. thermophillus SLC 122 sau Ién men

Trong qua trinh Ién men glrng, ché d6

chan s& anh hwéng dén chéat lwong Nhigtdo | pH Ham lwgng | Mat dé te bao vi

cam quan clia san pham. Viéc chon ché c!,‘g" polyggtz;ol " kh“a"hs.il

do chén tét s& gilp cho san pham gidm (e (MIGARIS) | (i e1os teFUm)

Vi cay, ,héng cua gL‘Png, df)ng thoi gll:lp 0 3.912 3112 7 07=10%

xac dinh céc chi tiéu pH, ham lwong 60 3,60° 2,76° 9,93x10%
polyphenol, mat d6 té bao vi khuan va 65 3,471 2,579 1,15x10Q™0d

két qua danh gia cdm quan dwogc khao 70 3.27° 2298 1,30=107%®

sat sau khi Ién men grng 3 ngay. Theo Ghi chu: Céc ki tw in thudng khac nhau trong ciing mét cét thi khéc nhau
thtr tw ting dan cua nhiét do chan thi c6 y nghia thong ké giira cac cong thirc thi nghiém, a=0,05

pH va ham lwgng polyphenol thu dwoc gidm dan, sw thay dbi vé gia tri pH va ham lwong polyphenol 1a sai khac
c6 y nghia thdng ké. pH ban dau trwédc khi lén men ctia cac cong thire thi nghiém déu bang 6, khi thay ddi nhiét
dd chan d&u cho thdy & cac cong thirc thi nghiém, girng déu 1én men dwoc (pH gidm) nhung san phdm cé nhiét
dd chan 70°C c6 pH sau qua trinh 1&n men kha thap, dat 3,27. Gia tri polyphenol thu dwoc cling ti Ié nghich v&i
sw tdng dan cua nhiét dd chan, dat cao nhat & cong thirc dbi chirng 1a 3,11 mgGAE/g va 2,86 mgGAE/g dbi voi
chan & 55°C. Trong qua trinh ché bién, hop chét polyphenol dé& bi oxi héa nén & nhiét d chan cang cao, ham
lwgng polyphenol sé cang gidm. Didu nay dan dén khéng nén chan & nhiét do6 qua cao lam thay ddi tinh chét
chdng oxi héa c6 Igi clia hgp chét polyphenol ¢é trong nguyén liéu ban dau.

Nhigt dd chan ciing anh hwéng dén tbc d0 s -piém cam quan
lén men ging, mat do6 té bao vi khuan
S. thermophillus SLC122 tang lén theo chiéu
tding cla nhiét d& chan, dat 1,15x10"%va & -
1,30x10"° CFU/mI & cong thirc chan 65 va 70°C.

7 A

. ; ; W Mau sic
San pham c6 chat lwgng tot véi gia tri cdm quan . .

N ~ N i 2 LRI
phu hgp ciing la muc tiéu quan trong dé lva _
chon diéu kién Ién men thich hop. Theo két qua 3 vi
danh gia cta hdi dong cdm quan, mau lén men | = Trang thai

khi chan glrng & nhiét do 65°C cho gia tri cam
quan cao nhat (Hinh 1). 11

T két quad anh hwéng cla nhiét do chan dén
chét lwong girng 1&n men nhan thay: luvong té
bao vi khudn & coéng thirc 65°C la 1,15x1010 - Hinh 1. B thi biéu dién két qué danh gia cam quan san phdm girng khi chén &
CFU/ml chirng t& qua trinh 1én men dién ra tot, ~ ©acnhietdokhac nhau

pH khéng gidm quéa nhiéu lam san pham c6 tinh

chét cdm quan hai hoa va dwoc ngwoi st dung wa thich. Nhiét d6 chan cao lam tdn hao nhiéu polyphenol trong
glrng, tuy nhién xét téng thé, nhiét do chan girng 65°C cho céc gia tri cdm quan, pH va qua trinh 1én men dién
ra tot.

Nhiét 8 chan (°C)

0 25 60 62 70

Anh hwéng cha thoi gian chdn dén

qua trinh 1én men girng Bang 2. Anh hwéng cia théi gian chan dén pH, ham lweng polyphenol,
Thoi gian chan sé anh huwéng dén tinh lwgng té bao vi khuén S. thermophilius SLC 122 sau 1én men
chét cdm quan cda san pham, anh hudéng Th&igian | pH Ham lwong | Mat db t& bao vi khuan
dén ham lwvgng polyphenol con lai trong chan polyphenol S. thermophilius SLC
glrng ciing nhw hoat déng cua vi khuan (giay) (mgGAE/g) 122 (CFU/ml)
lactic acid bacteria (LAB)(Bang 2). 0 3,90° 3,05% 7,73x10%

» o L. i . 30 3,73° 2,88° 9,40x10%
Sw giam gia tri pH & cac cong thirc thoi 60 361° 2 60° 1,04=10%
gian chan tang lén ti 1& thuan voi sw 90 351¢ 2,470 1,14%10™4
tang mat d6 t& bao LAB: sau 3 ngay lén 120 331° 2,39° 1,29x107%
men, pH giam dan tr 3,9 dén 3,31 Ghi chi: Cac kit in thudng khéc nhau trong cing mot cét thi khac nhau
twong (ng vé&i khong chan va chan & c6 y nghia théng ké gitra cac cong thikc thi nghiém, a=0,05

120 giay, mat dd té bao LAB & cong

thtrc nay ciing dat cao nhét [a 1,29x10'° CFU/mI. Diéu nay chirng té khi chan, cAu tric cla girng mém hon sé
thuan tién cho qua trinh I&n men hon so véi glrng nguyén liéu ban diu. Ddng thdi voi viéc tang nhiét do chan,
thoi gian chan ciing sé& lam giam dén lwong polyphenol trong girng, ham lwong polyphenol gidm 0,66 mgGAE/g &
cong thirc chan 120 giay so v&i khéng chan.
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Chan 1a mét «cbng doan quan trong gidp loai bd
bét vi cay nong cua girng va dem lai cu truc
mém mai cho san pham sau khi [én men. Két
qué danh gid cdm cho thdy chan thoi gian
ngén thi mui, vi cta girng hang, cay, lat girng
con clng nhwng chan qué lau thi giring khong
con d6 gion, vi nhat. Chan 90 giay cho két qua
cam quan cao nhat, cac tinh chat cdm quan
d&u nam & ngwdng “thich” (Hinh 2).Thoi gian
chan girng phu thudc vao do gia cla girng
nguyén liéu dem vao ché blen loai va tinh chét
dac trung cta san phdm cubi. Khi nghién ctru
san xuat keo girng, Nath va déng tac gia
(2013) da khao sat thoi gian chan girng 1én toi
t 5 dén 25 phat véi chiéu day lat girng thay
ddi tir 7,93 dén 20,07 mm.

g - Bidmcamquan

0 30
- Hinh 2. B0 thi biéu dién két qua danh gia cam guan san pham girng khi chan & cac

thdri gian khac nhau

60

Anh hwéng ctua ham lwong dwong bd sung dén qua trinh 1én men girng

W Mau sic
W M i
Vi

m Trang thai

Thi¥i gian
chan (gidy)

90 120

Ham lwgng duwdng trong dich 1€n men cang cao, qué trinh 1én men cang nhanh, pH gidm cang nhiéu va lwong
LAB téng Ién ti Ié thuan voi luong dwong thém vao (Bang 3). Cac nong dé dwong khac nhau deu cho cac gia tri
pH, lvong polyphenol va mat do té bao  Bang 3. Anh hwéng cia ham Iweng dweng bd sung dén pH, ham lweng

LAB khac nhau cé y nghia théng ké.
Lwong dwong cho vao dich 1én men it
thi qua trinh 1&én men van dién ra nhung
cham, mat do t& bao dat 1,17x108 va
8,03x10° CFU/mI& cong thirc 0 va 14%.
Lwong duwdng cao thi qua trinh |én men
dién ra nhanh hon, pH giam xuéng 3,15
trong khi mat do té bao dat cao nhéat
1,74x10'° CFU/ml & ham lwgng dwdng
20%. Theo Didier va ddng tac gia
(2014),& pH 3,15S. thermophillus van
hoat déng, tuy nhién pH qua thap c6 thé
anh hucrng dén chét lwong cdm quan
clia san pham.

Panh gid cam quan ciing cho thdy ham lwong
dwong & cac cong thirc thi nghiém tac dong khac
nhau dén cdm nhan clda nguwdi thir. Nong do dwong =

18% cho két qua cam quan tét nhat.

Anh hwéng clia nhiét do 1én men dén qua trinh 5 -

Ién men gtrng

Nhiét d6 Ién men ti thich s& cho san phadm c6 chét
lwong tbt. S. thermophillus SLC 122 1a vi khudn © -

polyphenol, lwong té bao vi khuan S. thermophillus SLC 122 sau 1én men

Ham pH Ham lwvong Mat do té bao vi khuan
lwong polyphenol S. thermophilius SLC
dwdng (g) (mgGAE/qg) 122 (CFU/mI)

0 3,932 3,08° 1,17x10%

14 3,61° 2,88° 8,03x10%

16 3,50° 2,76° 1,00x10%®

18 3,39¢ 2.49¢ 1,23x10™

20 3,15° 2,40° 1,74x10™

Ghi chi: Cac ki tw in thudng khac nhau trong ciing mt cot thi khac nhau
c6 y nghia thong ké gitra cac cong thirc thi nghiém, a=0,05

& 1Diém cam quan

7 4

6 -

1

0

1

4 16

W Miu sic
W MUi
il

M Trang thai

Ham lurong

18 20 wong(@

chiu nhiét nén nhiét d6 cang cao thi vi khu&n hoat  Hinn 3. Dé thi biu dién két qua danh gia cam quan sén phdm girng khi thay déi ham

dong cang manh va téc dd Ién men cang cao dan

dén lwgng acid lactic dwgc san sinh nhiéu
lam pH gidm nhanh va mat do t& bao ting
cao, dat gia tri pH 3,2 va mat do té bao
1,54x10'° CFU/mI& nhiét doé 1én men 42°C
(Bang 4). Ham luong polyphenol hdu nhw
khong ddi khi tdng thoi gian 1én men. Vi
khuadn S. thermophillus hoat déng tét trong
khodng nhiét d6 rong tlr 35 - 42°C vi vay voi
cac mau lén men v&i nhiét do tlr 25 - 42°C thi
déu phu hop dé tién hanh qua trinh 1én men

Iwrorng durdeng

Bang 4. Anh hwong cia nhiét d6 1én men dén pH, ham lwong polyphenol,

lwong té bao vi khuan 8. thermophillus SLC 122 sau 1én men

Nhiét d6 pH Ham lvong | Mat d6 té bao vi khuan
|&én men polyphenol S. thermophillus SLC

(°C) (mgGAE/g) 122 (CFU/ml)

25 3,712 2,827 7,43x10%

36 3,54° 2,807 1,04x10™®

38 3,43° 2,782 1,21x10"%°

40 3,30° 2812 1,38=x10™

42 3,20° 2,60° 1,54x10"0%

Ghi chu: Cac ki tw in thudng khac nhau trong cling mot cét thi khac nhau
¢6 y nghia thong ké gitra cac cdng thirc thi nghiém, a=0,05

va vi khuén lactic khéng bi &rc ché (Didier et al., 2014).
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Két qua danh gid cam quan cho thay Ién men &

g - Diém cam quan

38°C cho két qua danh gia cam quan cao nhét, cad
4 chi tieu déu dwoc danh gia & ngudng “thich”
(Hinh 4). ®
Anh hwéng caa thei gian l1én men dén qua ’ = Mau shc
trinh 1én men girng 4 W M

3 Vi
Théi gian Ién men tang sé lam gidm pH: tr 6 khi 5 m Trang thai
chwa 1én men xudng con 3,40 & ngay Ién men thi
3, twong (rng v&i viéc ting ti 1& thuan cia matdo !
t¢ bao LAB, dat 1,31x10"°CFU/ml. Polyphenol o - Nhiét 38
gidam dan khi kéo dai thi gian lén men, tir 3,97 2 ® % “0 “2 Jénmen (C)

mg GAE/g & ngay dau tién xudng 2,25 mgGAE/g
& ngay thir 4 (Bang 5). Kim va ddng tac gia (2012)
nghién ctru nwédc ép khoai tay Ién men
bang L. casei cho thdy sau 48 gi® 1én

Bang 5. y .
Iwong té bao vi khuan 8. thermophillus SLC 122 sau l1én men

Hinh 4. B0 thi bidu dién két qua danh gia cam quan san pham girng khi thay doi
nhiét @4 1én men

Anh hwéng cua thdi gian 1én men dén pH, ham lwgng polyphenol,

men lwong vi khuén lactic tang dang ké. Thoigian | pH Ham lvong | Mat do té bao vi khuan
. . 2 X N 6 |én men polyphenol S. thermophilius SLC
V&i IU’Q’ng vi khuan ban dau la 10 (°C) (MgGAE/g) 122 (CFU/ml)
CFU/ml da tang 1én 1,7x10° CFU/ml sau 0 6,00° 3,97° 1,53x10%
48 gi® 18n men, sau 72 gi®’ 1én men ty 1& 1 4,38° 3,38 6.17=10%
b 5t clia L. casei la 89% 2 3,60° 3.07° 1,00-10"*
song so . 0. 3 3,409 2 56° 1,31x10™
4 3,28° 2,25° 1,60=10"°

Lén men 4 ngay lam pH gidm manh, con
3,28 nén diém cam quan vé vi sau 4 ngay
khéng cao (Hinh 5). Ngay lén men th& 3 cho diém
cdm quan cac chi tiéu déu Ién hon 7, twong (ng
v&i ngudng “thich”.

Anh hwéng ciia néng dé ché phadmvi khuén S.

Ghi chti: C4c kit in thudng khéac nhau trong ciing mét ¢t thi khac nhau

¢6 y nghia théng ké gitra cac cong thire thi nghiém, a=0,05

& -Diém cam quan

thermophillus SLC 122 dén qua trinh 1&én men = Mau sée
gu,ng 4 1 M

N P a 2 P s 3 Vi
Girng sau khi xt ly, khéng bd sung LAB van co m Trang théi

thé thwc hién qua trinh 1én men, tuy nhién tbc do
lén men dién ra rat cham, sau 4 ngay lén men
lwong LAB ¢6 trong san pham la 9,93x105 CFU/m
(Bang 6).Tinh ch&t cdm quan cla san pham lén
men ty nhién nay ciing khéng dwoc t6t, sdn pham
khong c6 vi dac trung cla girng 1&n men, didm
danh gia déu & marc 5 (Hinh 6).

1

o -
0 4 2 3 4 Thii gian 1&n men

Hinh 5. D4 thi biéu dién két qua danh gia cam quan san pham girng khi thay ddi
thevi gian lén men

Bang 6. Anh hwong cua néng d6 ché pham vi khuan dén pH, ham lwong
polyphenol, lvong té bao vi khuan S. thermophillus SLC 122 sau I1én men

Néng d6 CPVK bd sung cang ting, qua

X ; R = g Nong dé pH Ham lwong Mét do té bao vi khuan
tr|~nh Ie’n men girng dién ra cang nhal:]h CPVK (% polyphenol S. thermophillus SLC
dan dén pH giam nhanh, tr 6 ban dau viw) (mgGAE/g) 122 (CFU/ml)

X N > A ~ 5
xudng 3,24 va 3,1 & nong d6 CPVK 0,3 0 4532 3700: 9=93X10;
va 0,4%. pH 3,1 lam cho san pham cé vi 0.1 3,65 283 7,73<10

/0. P, 7 am o TLo v 0,2 351 2,90° 1,29~107%
chua gat nén diém cam quan cua mau 03 3 249 2870 166x10704
nay thap, & mirc 5 diém trong khi mau 0.4 310° 2.82b° 1,94x10'%

c6 ndng d6 CPVK 0,3% cho diédm cam
quan cao nhat & tat ca cac chi tiéu danh

Ghi chi: Céc ki tw in thuong khac nhau trong ctng mot cét thi khac nhau

¢6 y nghfa théng ké gitra céc céng thire thi nghiém, a=0,05

gi4. MAu c6 néng dd CPVK 0,2% c6 diém danh gia cao tht hai. Cac mau con lai c6 thé do lwong vi khuan bd
sung it, qua trinh 1én men dién ra cham dan dén mui, vi ctia sdn pham chwa dat dén mirc dd wa thich cla nguoi
ther nén két qua danh gia cadm quan déu & mirc thdp (Hinh 6).

Lwong polyphenol con lai trong san pham sau qua trinh 1&n men khi thay déi ndng d& CPVK hau nhw khéng thay
ddi, cao nhat & mau khong bd sung CPVK la 3,00 mgGAE/g va khéng c6 sy sai khac & cac cong thire thi nghiém
con lai. Bidu nay ching t& sw hao hut polyphenol khéng dén t qua trinh 1én men manh hay yéu ma
chd yé&u do thoi gian [én men kéo dai dan dén hao hut.
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Nghién clru nay da chon dwoc cac thong sb cong
nghé cho san phdm ging lén men bang CPVK S.

thermoph/llus SLC 122 cho chét lwgng cam quan bt ° 7 = s sic

chan & 65°C trong 90 giay, ham Iuong duwong bdsung 4 - - M
18%, thoi gian 1én men 3 ngay va méat do té bao VK, | vi

bd sung la 0,3%. San pham girng sau khi lén men dat m Trang thai

didm cam quan & mirc dd thich, chi tiéu vi sinh vat
theo quy dinh 46/2007/QD — BYT: VSV hiéu khi <10* 1 -
CFU/g. E. coli, Coliform téng sb va Samonella & | Néng & CPVK
ngwdng khéng phat hién. 0.0 0.1 0.2 03 04 8

Hinh 6. B thi biéu dién két qua danh gia cam quan san pham girng khi thay déi
nﬁng dd CPVK 5. thermophilfus SLC 122
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THE EFFECT OF SOME FACTORS ON GINGER FERMENTATION PROCESS

Nguyen Thy Dan Huyen', Nguyen Hien Trang', Vo Van Quoc Bao',
Nguyen Hong Phuong?, Trwong Thi Bich Phuong?®

" University of Agriculture and Forestry, Hue University
2 Quang Tri Deparment of Agriculture and Rural Development
3 University of Sciences, Hue University

SUMMARY

This study aimed to investigate effects of some factors on the fermentation process of ginger product using
Steptococus thermophillus SLC122 preparation with the purpose of finding the fermentation conditions to obtain
good and stable quality products. In this study, Hue ginger material harvested after 3 - 5 months of planting was
used, fermented with Steptococus thermophillus SLC122 addition and determined the appropriate technological
parameters for the fermentation process. The results showed that blanching temperature of 65°C, blanching time
of 90 seconds, 18% of sugar content were optimal conditions for ginger fermentation. The optimal temperature
for fermentation was 38°C with a fermentation time of 3 days. An addtion of 0.3% (v/w) S. thermophillus SLC
122 with the initial cell density of 103 CFU/ml resulted in the best quality ginger product. Results of quality
evaluation of fermented ginger products showed that the chemical, physical, sensory and microbiological
parameters met the requirement of the Vietnam Standard 46/2007 / QD - BYT.

Keywords: Fermentation, ginger, temperature, Lactic acid bacteria preparations, Streptococus thermophillus
SLC 122.
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