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NGHIEN CUU UNG DUNG PUONG
TREHALOSE TRONG LEN MEN SUA CHUA

Ha Thay Linh!, Nguyén Manh Dar?, Nguyén Thi Minh Ti3

Trehalose 1a mét loai duong doi khong khir véi cAu trac va dic tinh hoa hoc tuong tu voi
dudng sucrose, co nhiéu trong ty nhién va dem lai nhidu loi ich sirc khoe. Huéng tng dung
rong rii nhat cua loai duong nay 1a trong nganh céng nghiép thuc pham véi muc dich bao quan
va duy tri chat lugng ctia thyc pham. Hién nay trehalose duoc sir dung trong sira chua nhu mot
loai phu gia bao quén, trong béo céo nay nghién ctru vé kha ning 1én men sita chua ty nhién
bang hdn hop ching khoi dong Streptococcus thermophilus (S. thermophilus) va Lactobacillus
delbrueckii subsp. bulgaricus (L. bugaricus) cua trehalose, xdy dung dwoc quy trinh san xuét
va khao sat thi hiéu ctia nguoi tiéu ding v6i san pham sita chua tir trehalose. Két qua ban dau
cho thay trehalose c6 kha ning 1én men sita chua tir 10%, Streptococcus thermophilus va Lac-
tobacillus delbrueckii subsp. bulgaricus 1én men dudng trehalose dé san xuét sita chua véi ty
18 0,02%, & diéu kién 420C, trong thoi gian 11 gio. Viée sir dung trehalose gop phan giam thoi
gian 1én men sira chua, tang kha nang gilr nudc, vi sinh vat phat trién thuén loi (do tach nudc
tang it nhat 4%, mat do vi sinh vat sau 1én men gap 10-20 l4n so v&i sita chua khong sir dung
trehalose). Pong thoi, mau c6 ty 18 trehalose/sucrose 1a 2/8 1a miu duoc yéu thich nhat trong
cic mau sita chua sir dung hon hop duong.

T khéa: Tink trang dinh dwéng, Ddi thio dwong type 2, Bénh vién Noi tiét Trung wong.

1. MO DAU

buong trehalose (a-D-glucopyranosyl
a-D-glucopyranoside) 1a mot duong doi
khong khu, co cAu trac 6n dinh, ciu tao
tir hai phan ttr glucose gan véi nhau boi
lién két o0 -1,1-glycosid. Trehalose ton
tai dudi dang bot tinh thé khong mau,
cau tric hinh ling try thoi, khéi luong
riéng 1y thuyét 1a 1,511 g/cm3 gan chinh

saccharide & nong do trén 22%[2]. Tuy
nhién, khi néng do giam do ngot cua tre-
halose tut Xuéng v6i toe d6 nhanh hon so
v6i sucrose. Buong doi trehalose co tan
trong nude nhung khong tan trong con,
dd tan cta n6 trong nudc duge ghi nhan
la 43,03 g/100ml dung dich & dang khan
(20°C) va 46,63 g/100ml dung dich ¢
dang tinh thé ngdm nudc (20°C)[3].

xac so voi gia tri thuc nghiém la 1,512
g/cm3 [2]. BJ ngot cua trehalose bang
mot nira sucrose, c6 45% vi ngot cua di-

Trong mot nghién cuu gan day da chi
ra tac dung cua céac loai duong bao vé
doi voi ty 1€ song sot ciia cac chung vi
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khudn lactic khac nhau[4]. Cac té bao
dugc duy tri ¢ 4°C trong cac dung dich
duong nong do 32% (trehalose, malt-
ose, sucrose, glucose va lactose), va kha
ning song sét duoc danh gia bang cach
dém khuén lac. Trehalose 1a loai duong
hidu qua nhat trong viéc bao vé kha ning
séng ctia vi khuén, mic du mdi chung c6
dd nhay khac nhau. Tac dung bdo v¢ cia
trehalose dac bi¢t rd rang dbi véi Lac-
tobacillus delbrueckii subsp. bulgaricus
khi ¢6 b6 sung lysozyme.

Trehalose dugc xac dinh kha nang bao
quéan lanh véi vi khuan axit lactic trong
sita chua ¢ diéu kién bao quan dong lau
dai [5]. Két qua chi ra rang kha ning
song sot clia vi khuan axit lactic ting
dang ké khi b6 sung trehalose (2 va 5%)
trong mdi trudng so v6i nhom ddi chimg
va nhom bo sung sorbitol.

Do do, ta dy doan Streptococcus ther-
mophilus va Lactobacillus delbrueckii
subsp. bulgaricus c6 kha nang 1én men
trehalose dé san xuét sita chua. Viéc st
dung trehalose d¢é thay thé sucrose ciing
c6 thé gop phan ting kha nang bao quan
va chit luong sita chua san pham.

II. NGUYEN LIEU VA PHUONG
PHAP NGHIEN CUU

2.1. Phwong phap cong nghé.
2.1.1. Chuén bi miu sira chua

Sita twoi thanh tring (Ba Vi) dugc bd
sung thém 10% hon hop duodng (treha-
lose va sucrose) va 10% sita bot giy
(Fonterra Co., New Zealand), tron déu
10i dem di thanh tring ¢ 900C trong 15
phut, 1am ngudi & 42-430C. Sau do6, bo
sung chung khoi dong vao hon hop sira
tuy theo tirng thi nghiém, rot hop, ghép
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nap va tién hanh 1én men (ty 1¢ gidng
va diéu kién 1én men tiy theo ting thi
nghiém khdo sat).

2.1.2. Xac dinh d¢ tach nuéc.

Can khoang 20 — 25 g mau cho vao
dng Fancol 50 ml va li tim & 3000 v/p
trong 10 phut, sau d6 can tin tach riéng
phan nudc whey tach ra va mang can
chinh x4c cac phan sau khi tach rdi tinh
toan theo cong thirc:

m miu—m whey tach ra

Do tach nude (%) = p—

2.1.3. Phuwong phap loai b6 duwong
khir.

Lay 0,2 ml mau can phan tich b
sung thém 0,2 ml NaBH4, khuay manh
161 U ¢ 400C trong 30 phat. Thém 0,5
ml CH3COOH 2M d¢é loai bo lugng
NaBH4 du thtra, dong thoi ha pH cua
mau xuong 4,5. Sau 5 phit, thém 0,2 ml
dung dich dém imidazole pH = 7 dé can
bang pH clia mau.

2.2. Phwong phap Hoa ly.

2.2.1. X4c dinh pH ciia cic miu
stra chua.

Tién hanh xac dinh d6 pH theo TCVN
6509:2013. May do pH duogc lam sach
dau cyc va nhung vao 20 -25 ml sita
chua, doc két qua khi sb liéu hién 1én
6n dinh.

2.2.2. X4c dinh d axit ciia cAc miu
stra chua.

Lay 10 — 15 ml (g) sita vao coc (hodc
binh tam giac). Sau d6 dung pipet lay
20ml nudc ct vao coe do, lic déu va
cho tiép vao cbc 3 giot chit chi thi
phenolphtalein 1%. Dung NaOH 0,1N
dé chuan dén khi trong cdc xudt hién
mau hdng nhat, khéng mat mau trong



TC.DD & TP 16 (2) - 2020

khoang 30 gidy thi nging chuan. Poc
s6 ml NaOH 0,1N, ghi lai va tinh toan
theo cong thirc: Do axit (oT) = Hé sb
pha loang (10) x VNaOH

2.2.3. Phwong phap dinh lwgng tre-
halose.

Ham luong trehalose trong mau sau
khi xtr ly tor canh truong duoc xéc
dinh bang kit trehalose K-TREH 07/17
(Megazyme) dua trén nguyén tic va
quy trinh cua hang khuyén cao.

2.2.4. Xac dinh ham lwgng dwong
Kkhir, dwong tong.

Lay 5 ml dich mau cho vao éng nghiém
20 ml, sau d6 bo sung H2SO4 dam dac
sao cho néng do axit dat khoang 6,5%,
thuy phan ¢ 1000C trong thoi gian 1
gid. Dung Na2CO3 tinh thé trung hoa
vé pH = 6. Dich sau khi trung hoa duoc
pha loing dén ndng do thich hop rdi
duogc dem di xac dinh ham luong duong
khtr bang phuong phap Dinitro-salicyl-
ic acid (DNS) ctua Miller (1959).

2.3. Phuwong phap vi sinh vat.

2.3.1. Phwong phap nudi ciy chiing
vi khuén 1én men sira chua

Hon hgp chiing Themorphile type B
(san xudt tai Biena, Canada) dugc cdy

tryc tiép vao hon hop sita trude khi tién
hanh 1én men.

2.3.2. Xac dinh mat d té bao vi khu-
an theo théi gia 1én men sira chua.

Mat d6 vi sinh vat dugc xac dinh bang
phuong phap nudi cdy dém khuéan lac
trén dia thach. Lactobacillus delbruec-
kii subsp. bulgaricus dugc xac dinh
trén moi truong MRS va Streptococcus
thermophilus dugc xac dinh trén moi
truong M17 theo Tiéu chuin Viét Nam
TCVN 8177:2009.

2.4 Phuong phap cam quan.

Theo Phuong phap cho diém thi hiéu
Nguoi thir dwoc moi ném thir san pham
dé “do” mirc do ua thich bang thang
diém tir 1 dén 7 [6].

II. KET QUA

3.1. Xac dinh ty 1¢ duwdong thich hop
cho quy trinh sidn xuat sira chua sir
dung trehalose

S4u mau sira chua dugc ky hi¢u la A,
B, C, D, E, F dugc bo sung 10% hon
hop duong (trehalose/sucrose) lan luot
theo ty 1€ la 10/0, 8/2, 6/4, 4/6, 2/8,
0/10. Két qua chi ra ¢ bang 1.

Bing 1: Tong hop két qui ciia thi nghi¢m khdo sit nong d duwong

Mau

Chi tiéu A B c D E F
Po axit (°T) 125 121 119 116 13 101
Po pH 4433 45 4533 4567 4667 4967
Po tach nuéc 85,57 8433 8274 8068 7804  77.86
Trehalose s6t (¢/1) 0036 00353 00325 003 00196 0
Puong tong (2/1) 0263 0267 0275 0269 0263 0251
S. thermophilus (10" CFU/ml) 2,727 3,781 5472 899 9,02 573
L. bulgaricus (10° CFU/ml) 242 333 883 742 591 325
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Trong san phdm sita chua truyén
théng, do pH va dg axit dam bao cho
sy dong tu san phém lan luot 1a 4,0 —
4,6 va 750T — 1400T [7]. PO axit duoc
dam bao & tt ca cac mau trong thi ng-
hiém, tuy nhién d6 pH chi c6 cac A, B,
C, D dat yéu cau. B¢ giit nude giam dan
theo khi ham luong trehalose giam dan
tuong ing cac miu tir A dén F, cho thay
kha nang gitr nudc cua duong trehalose
t6t hon so voi duong sucrose. Ngoai ra,
trong mau A c6 ham luong duong khir,
ching té chung khéi dong c6 kha nang
su dung trehalose dé 1én men sita chua,

khong phu thudc vao duong sucrose.
Bén canh d6, trong qua trinh khdo sat
chung khoi dong, mat do S. thermophi-
lus gdp nhiéu mat do L. bulgaricus, hai
mau A va B c6 mat d6 vi sinh vat khong
cao, tir d6 c6 thé du doan réng viéc két
hop hai loai dudng sé tao moi trudng t6t
hon cho ching khéi dong phat trién va
1én men sita chua. Tir cac két qua bang
1 cho thay, 3 miu C, D, F dugc chon dé
tiép tuc khao sat cac diéu kién phu hop
cho qua trinh san xuét sita chua sir dung
trehalose voi ty 1¢ duong (trehalose/su-
crose) la 6/4, 4/6, 0/10.

3.2. Xac dinh diéu kién 1én men thich hop ciia qua trinh sin xuit sira chua sir

dung trehalose.

3.2.1. Nghién ciru xéc dinh ty 1¢ giong vi khuin S. thermophilus va L. Bulgaric-
cus cho qua trinh 1én men sira chua sir dung trehalose

Dung phuong phap mo ta chuong 2, két qua thu duoc chi ra ¢ bang 2. Bang 3.

Bang 2: Ty I¢ giong vi khuin S. thermophilus va L. Bulgariccus, cho qud trinh lén men

sita chua svr dung trehalose

Thi nghiém (Ky hiéu mau) Ty 1¢ s X Nhiét dp lén men  Thoi gian lén
m (TN) trehalose/sucrose (g/g) Til¢ giong (%) “0) men (gio)
Anh huéng ciia ] )
1 nhiét do (C)6/4; (D)4/6; (F)0/10 0,02 32,37,42,47,52 11
, X , (C1,D1,F1) 0,02; cn an s
Ant}il f;“"l‘;i S (C)6: (DG (FON0 (C2,D2,D2)0.1; h‘@nth‘gf (t;‘;\‘;?) 1
¢ 81ong (C3,D3,E3)02 P
Anh hudng cua 1 ek . A 2a s
3 thosi eian lén (A)10/0; (B)8/2; (C)6/4; Ty I¢ giong thich Nhiét d6 thich 789 10.11
Ii en (D)4/6; (E)2/8; (F)0/10  hop nhdt (TN'2)  hop nhdt & (TN1) 77
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3.2.2.: Anh hwéng ciia nhiét d9 dén qua trinh san xuit sira chua.
Két qua thu dwgc chi ra ¢ hinh 5, 6, 7, va 8.
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Ttr két qua hinh 5,6 cho thiy nhiét d6 thich hop cho 1én men sira chua sir dung dudng
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Hinh 8. Anh hwong cua cac diéu kién nhiét

do

den do tach nudc

3.2.3. Nghién ciru Anh huéng ciia ty 1é dwong va ty 1¢ chiing khéi dong dén qua
trinh san xuat sira chua. Két qua chi ra & bang 3,4; hinh 9,10,11,12.

Bing 3: Anh hwéng ciia ty Ié dwong dén mdt dé vi sinh vit

Nhiét d6 Mat d¢ vi sinh vat (CFU/ml)
O C D F
L. S. L. S. L. S.
bugaricus  thermophilus  bugaricus thermophilus  bugaricus  thermophilus
32 0 1,91x10° 0 1,75x10° 0 1,45x10°
37 9,51x10° 7,27x10"° 8,91x10° 6,52x10" 6,82x10° 1,15x10'
42 8,45x10° 9,29x10" 6,11x10° 8,78x10" 2,382x10°  4,09x10"
47 7,89x10° 8,73x10"! 9,12x10° 9,91x10"! 7,87x10° 6,55x10"!
52 6,67x10* 5,13x10'" 5,83x10* 3,2x10'" 2,03x10* 7,9x10'°
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Cac mau déu c6 do axit thap nhat &
320C, hai mau C, D ¢ d9 axit cao nhat
& 420C, con mau F & 470C (Hinh 5).
Do pH thap nhét cia mau C dat & diéu
kién 420C va hai mau D, F dat & 470C
(Hinh 6). O 320C, qua trinh 1én men
khong dién ra, d6 pH c6 xu huéng cao
hon do pH trude lén men. Ham lugng
duong tong thip nhat ¢ miu 420C va
cao nhét ¢ 320C (Hinh 7). Theo két qua
d6 thi hinh 8, ngoai trir mau ¢ nhiét do
320C khong c6 kha ndng dong tu, do

3 49
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Hinh 9. Anh huéng ciia ty Ié giong dén dé pH
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Hinh 11. Anh hwéng ciia ty 1¢ giéng dén dp
tach nuwoc
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tach nudc cua cac mau con lai khong
¢ su chénh léch nhiéu. Cac mau duy
tri kha nang giit nudc cao nhéat & 420C.
L. bulgaricus khong c6 kha nang phat
trién & diéu kién 320C, trong khi do S.
thermophilus van c6 mat do vi sinh vat
dang ké. Hai chung khoi dong nay phat
trién manh nhit & 420C. Nhu vay sau
khi khao sat cac chi tiéu, 420C 1a diéu
kién phut hgp nhat cho qua trinh 1én men
sira chua sir dung két hop hai loai duong
sucrose va trehalose.
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Bing 4. Anh hwéng ciia ty 1¢ giong dén vt dp vi sinh vit

Mat o (CFU/ml) ct DI FI C D2 F @ D3 B
L. bugaricus (10°) 585 412 0,64 23,71 11,83 223 93,88 87,54 561
S. thermophilus (10'Y) 10,20 865 0,56 13,62 9,02 0,17 314 16,7 3,74

O ty 18 giéng cang cao thi d6 pH cang
thip va do axit cang cao (Hinh 9,10).
Kha nang gitt nudc khong cod su chénh
léch qua nhiéu cua cac mau gitta cac ty
1¢ gidng (Hinh 11). Ham luong duong
tong thap nhit & mau F, cho thiy viéc
str dung két hop hai loai duong gitip cho
viéc 1én men dién ra thuan loi hon (Hinh

12). Pong thoi, mat do vi sinh vat cia
cic mau & mdi ty 1& chénh léch khong
qué 10 lan. Nhu vay sau khi khao sat, co
thé thdy su chénh 1éch mdi chi tiéu gitra
cac ty 1& giéng khong nhiéu, do do, vi
ly do kinh té, ty 18 gidng 0,02% la ty 18
gidng phi hop cho qua trinh 1én men sita
chua sur dung trehalose.

3.2.4. Nghién ciru Anh hwéng ciia thoi gian dén qua trinh 1én men sira chua sir
dung duong trehalose. Két qua nghién ciru chi ra ¢ bang 5.

Bdng 5. Khdo sat pH trong qud trinh lén men sita chua

Thoi gian (gio) 0 7 8 9 10 11 29
Mau A 6,5 56 517 48 447 443 44
Mau B 6,5 5,6 53 513 487 4,5 4,43
Mau C 6,5 553 503 487 467 467 45
Mau D 65 557 527 51 473 457 453
Mau E 6,5 543 517 5 467 4,63 4,67
Mau F 6,5 567 543 53 507 497 513

Sau khi 0 18 gid, chi c6 4 miu A, B,
C, D thoa mén diéu kién vé pH, d6 pH
cling giam dan tr miu A dén mau F.
Nhu vay, thoi gian 11 gio 1a thoi gian

phu hop cho qua trinh 1€én men san
pham sira chua két hop hai loai duong
saccharose va trehalose dat pH thip
nhat 1a 4,97.
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3.3. Dua ra quy trinh san xuit sita chua sir dung dwong trehalose.

Minh hoa & hinh 13
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11 g
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Hinh 13. So db quy trinh sin xudt siva chua sic dung dwong trehalose

3.4. Khao sat mirc d9 thi hiéu ciia san pham sira chua sir dung dwong trehalose.

Tién hanh khao sat 6 mau sita chua A, B, C, D, E, F theo quy trinh san xuét sita chua
st dung trehalose.

Két qua chi ra bang 6.

Bing 6. Diém thi hiéu trung binh ciia cdc miu theo dj tuoi

Blc\)/li?éi A b ¢ P E '
Dud6i 18 tudi 1,000 2,07 3,13  3,93¢ 507° 5,80
18 — 25 tudi 1,600 233*  420°  4,33° 3,93¢  4,40°
26 — 40 tudi 1,000 2,07° 4,2° 3,8¢ 4 8% 5,4¢

Lén hon 40 tudi 1,00* 1,80° 3,73¢ 4,07 4,53¢d  533¢

Trung binh 1,158 2,07°  3,82° 4,039 458 523
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Mau duoc yéu thich nhét 12 mau F,
mau it duoc wa thich nhit 1a mau A &
tat ca cac do tudi, cu thé nhu sau: Mau
A: rat khong thich; Mau B: khong thich;
Mau C: gan dat dén muc khong thich
khong ghét; Mau D: khong thich ciing
khong ghét; Mau E: gan dat dén miuc
tuong d6i thich; Mau F: thich.

Ngoai trir d tudi 18 — 25, cac do tudi
con lai déu c6 mirc do ua thich ting dan
tir mau A dén mau F. O do tudi 26 — 40,
su wra thich san pham dugc xép theo thir
trt A<KB<E<C<D<F

IV. KET LUAN

Két qua ban dau cho thiy Strepto-
coccus thermophilus va Lactobacillus
delbrueckii subsp. bulgaricus c6 kha
ning 1én men dudng trehalose dé san
xudt sita chua véi ty 16 0,02%, ¢ diéu
kién 420C, trong thoi gian 11 gio. Vige
sir dung trehalose gop phan giam thoi
gian lén men sira chua, ting kha nang
gilt nudc, vi sinh vat phat trién thuan
lgi (d6 tach nudc tang it nhét 4%, mat
d6 vi sinh vat sau 1én men gip 10-20
1an so v6i sita chua khong st dung tre-
halose). Pong thoi, nghién ctru da xdy
dung duoc quy trinh san xuét sita chua
c¢6 str dung trehalose dé thay thé mot
phﬁn hodc toan bo sucrose va khao sat
duoc mure d0 thi hiéu cua nguoi thir voi
cac san pham c6 ty 1& hon hop duong
trehalose/sucrose khac nhau (mau ty 1&
trehalose/sucrose 1a 2/8 1a mau duoc
yéu thich nhat trong cic mau sir chua
sir dung hdn hop duong). Day c6 thé 1a
tién dé dé tiép tuc nghién ctru cac san
pham co6 sir dung trehalose vao trong
thuc pham.

LOI CAM ON

Tap thé tac gia xin tran trong cam on
cac can bd nghién ctu B mon Cong
ngh¢ Enzyme va Protein, Vién Cong
nghiép Thuc pham, B6 Cong Thuong
cung cac Giang Vién Vién Cong nghé
Sinh hoc va Cong nghé Thirc pham
Truong Pai hoc Bach khoa Ha Noi da
tan tinh gitp d& va huéng dan nghién
ctru. Xin tran trong cam on Dé an Phat
trién va Ung dung Cong nghé sinh hoc
trong linh vurc cong nghiép ché bién dén
nam 2020 cua B§ Cong Thuong da tai
tro cho nghién ctru nay.

TAI LIEU THAM KHAO

1. Roser, C. A. L. S. ColagoB. (2013).
Trehalose-a multifunctional additive
for food preservation in Food packag-
ing and preservation, Springer, Bos-
ton, MA, 123 - 140.

2. Crowe, J. H., L. M. Crowe and D.
Chapman (1984). Preservation of
Membranes in Anhydrobiotic Or-

ganisms: The Role of Trehalose.
223(4637): 701-703.

3. Wiggers, H. A. L. (1963). Tréhalose
dans le segie ergote (Trehalose from
the ergot of rye). Annales 1832: 1:29

4. Giulio, B. D., P. Orlando, G. Barba, R.
Coppola, M. D. Rosa, A. Sada, P. P. D.
Prisco and F. Nazzaro (2005). Use of
alginate and cryo-protective sugars to
improve the viability of lactic acid bac-
teria after freezing and freeze-drying.
World Journal of Microbiology and
Biotechnology 21(Issue 5): 739-746.

5. Woo SH, J. J., Yoon WB, Kim GY. .
(2010). Effect of trehalose and sugar

135



TC.DD & TP 16 (2) - 2020

alcohol on the viability of lactic acid 6. Tu, H. D. (1991). Ky thudt phan tich

bacteria and ouality characteristics cam quan thuc pham, Ha Noi: Khoa

during frozen storage of yoghurt. Food hoc va ky thuat: 96

Engineering Progress 14: 14-20. 7. Tiéu chuén Viét Nam 7030:2002.
Summary

APPLICATION OF TREHALOSE IN YOGHURT FERMENTATION

Trehalose is a non-reducing disaccharide with structure and chemical properties as
same as sucrose, which is abundant in nature and has many health benefits. The most
widespread applications of this sugar are preservation in the food industry and main-
tenance food quality. Currently, trehalose is used in yogurt as a preservative additive.
This study investigates the ability of starter cultures (Streptococcus thermophilus and
Lactobacillus delbrueckii subsp. bulgaricus) to ferment trehalose in yoghurt, establishes
a yoghurt production process using trehalose and evaluates a survey of consumer tastes
with trehalose-added yogurt. Initial results show that trehalose can be used to ferment
by Streptococcus thermophilus and Lactobacillus delbrueckii subsp. bulgaricus with the
percentages of starter culture is 0,02%, at 420C and in 11 hours. The usage of treha-
lose contributes to reduce fermentation duration, increases the water-holding capability
(>4%) and microorganisms (higher than 10-20 times compared to yogurt without using
trehalose). In sensory survey, the proportions of sugar mixture (trehalose/sucrose) in the
most favorite yogurt samples is 2/8.

Keywords: Trehalose, Yoghurt, fermentation
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