KHOA HOC CONG NGHE

NGHIEN CUU BO SUNG VI KHUAN LACTIC LEN MEN
WHEY TRONG SAN XUAT BAU PHU

TOM TAT

Nguyén Thi Lam Doan" *, Nguyén Thi Diém?

Dé céi thién chat luong cho san phdm dau phu truyén thong, nghién ctu da bé sung ching vi
khuén lactic vao whey dé Ién men (tac nhan déng tu trong san xuat dau phu). Tién hanh cac thi
nghiém khao sat dé xac dinh chiing vi khudn lactic, ty 1é bé sung va thoi gian 1én men whey thich
hop cho san xuat dau phu théng qua danh gia pH, chat lugong cdm quan ctia dich whey sau lén
men va chat luong dinh duong, hiéu suat thu héi cia dau phu. Két qua, da xac dinh ching
Lactobacillus fermentum D5.5 véi ty 1é b6 sung 3% (v/v), 1én men trong 18 gio thich hop dé tao
whey cho san xuit dau phu. San phdm dau phu tao ra tir dich whey c6 ham luwong protein 16,18%;
lipid 5,33%; ham luong nudc 81,87%; hiéu sudt thu héi 168,67%, téng diém cam quan cao nhat 18,8
diém, dat muac tot. Bén canh d6, dau phu dwoc sian xuat tir whey 1én men béi Lactobacillus
fermentum D5.5 ¢6 chat lugng vi khuin hiéu khi téng so tot hon dau phu duoc san xuat tir whey
khong lén men. Thoi gian bdo quan san phdm c6 thé kéo dai 15 ngay bao quan & diéu kién nhiet

do 4-6°C.

Tt khoéa: Vi khudn lactic, tic nhan dong tu, whey Ién men, dju phu.

1. DAT VAN BE

Pau phu 1a mén an truyén thong ndi tiéng &
nhiéu nudc Pong Nam A, mot loai thue phdm giau
dinh duong va dé tiéu hoa, dai dién cho mot trong
nhitng nguon protein ré tién va duoc st dung nhuw
ngudn protein thay thé protein dong vat c6 loi cho
stc khée con nguoi [1, 2, 3]. Vé co ban, san xuat
dau phu bao gom cac budc chinh: Chuin bi sita
dau nanh va su dong tu protein ctia sita dau nanh
dé tao thanh hoa dau, sau d6 ép tach nudc thanh
bia dau phu [4].

Su dong tu protein ctia sita dadu nanh 1a budc
quan trong trong qua trinh san xuit dau phu anh
huéng dén chat luong va hiéu suat thu hoi dau
phu. Tac nhan dong tu c6 thé st dung nhu:
Calcium sulfate, magie clorua, glucono-delta-
lactone (GDL), axit lactic... [5, 4]. Néu tac nhan
dong tu la magie chloride (MgCl,) thi dau phu co
ciu triac qua cung va MgCl, khong tot cho stic
khoe, con calcium sulfate (CaSO,) lam dau phu co
mui vi kho chiu, dac biét 1a vi dang [5]. Dau phu
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san xuat bing whey lén men tu nhién c6 cdm quan
tot hon [6]. O Viet Nam, cac co s¢ san xudt thuong
stt dung whey 1én men ty nhién (nuédc chua) tir mé
san xuat truoc lam tac nhan dong tu [4]. Tuy
nhién, whey 1én men tu nhién véi cidc cong nghé
xtt Iy khac nhau phu thudc vao vi tri dia ly va khi
hau dan dén hé vi sinh vat khong dong nhat, khién
san pham dau phu kho cé duogc chat lwong 6n dinh
[3].

Vi khuén lactic 1a hé vi khuin chiém wu thé
trong whey lén men, déng vai tro 1én men chinh,
anh huong dén huong vi va do axit cia san pham
[7, 2]. Nghién cttu whey lén men béi vi khuin
lactic 1a tac nhan dong tu dau phu con han ché.
Nghién ctru ctia Nguyén Puc Quang (2022) [8], da
xéac dinh cac yéu t6 cong nghé anh hudng dén qua
trinh dong tu protein va chat luong dau phu Mo
Ha Noi; Nguyén Dic Quang va Tran Thi Thu
Hang (2019) [4], da danh gi4 anh huéng cta thoi
gian 1én men whey t6i chat luong dau phu; Ding
Thi Hai Yén va Nguyén Thi Thuong (2015) [9],
nghién cttu san xuat dau khuon bang nuéc ép dau
lén men lactic. Do vay, muc dich cta nghién ctiu
nay la st dung vi khuén lactic b6 sung vao whey
lén men nhim tao ra mot tac nhan déng tu protein
6n dinh, nang cao chat luong san phidm va hiéu
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qua kinh té huong t6i san xuét san pham dau phu
& quy mo cong nghiép.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit lieu

Vi khuén lactic gom: Lactobacillus fermentum
D5.5 phan lap tir dwa mudi, Lactococcus lactis
DV4.10 phan lap tt nem chua, Lactobacillus brevis
C17.9 phan lap ttr ca mudi [10, 11].

Moi truong De Man, Rogosa, Sharpe (MRS)
dich thé va MRS agar nu6i cdy va hoat hoa vi
khuén lactic [12]. Méi truong Plate Count Agar
(PCA) dung dé xac dinh vi sinh vat hiéu khi téng
s6 [13]. Cac moi truong duoc hiap khtr tring
121°C/15 phut.

Hat dau tuong giong DT84 duoc mua tai cho
Trau Quy, huyen Gia Lam, thanh pho Ha Noi (hat
dau tron mdy, déng déu, c6 mau vang sang, hat
kém chat luong nhu: Sau, mot, hu héong it, ty e hat
1ép, hat nut vo thap).

Whey lén men 14y & ho kinh doanh dau phu &
thi tran Trau Quy, huyén Gia Lam, thanh pho Ha
Noi.

2.2. Phuong phap nghién ctu

2.2.1. Phuong phap cong nghé

San xuat dau phu tr whey lén men bang
ching vi khuén lactic trai qua cac budc chinh:

Buoc 1 - Chudn bi ching vi khudn lactic:
Chuang nghién cttu duoc bao quan lanh sau -80°C,
sau d6, duoc hoat hoa trong moi truong MRS dich
thé c6 pH moéi truong (pH = 6,7) & 37°C/18 - 20
gio. Tiép theo, cac ching duoc cdy chuyén sang
sang moi truong MRS 16ng nuoi & 37°C trong 24
gi¢. Dich vi khuén thu duoc tién hanh ly tam 4.000
vong/phut & 4°C trong 10 phut, loai bo dich thu
duoc can vi khudn, rira sach lai bang nudc cat tie 2 -
3 lan va tién hanh b6 sung vao dich whey [14].

Buoc 2 - Chudn bi dich whey lén men: Cac
mau whey voi thé tich 1 lit c6 thanh phin gom:
Stra dau nanh 10%, nudc dun so6i dé nguodi 75%, mau
d6i ching bé sung nudc chat duoc 14y sau khi két
ttia hoa dau 15% sau do hon hop trén duoc tron
déu. Mau thi nghiém thay thé nuoc chéat dau bang
cach bo sung ching vi khun lactic, cu thé 1a 1 lit
dich whey c6 thanh phan gém: Stra dau nanh 10%,

nudc dun soi dé nguodi 88% va 2% giong vi khuin
(v/v) néng do té bao ban dau 2x10° CFU/mL, tién
hanh lIén men trong 24 gi¢ & nhiét 6 phong tir 30 -
35°C.

Buoc 3 — S4dn xuat dju phu tir whey lén men:
Chon dau nanh loai t6t, hat vang sang, tron may
rtira sach, ngam trong nudc & nhiét do phong trong
4 — 5 gid. Sau do tién hanh rta, trang va xay clung
voi nuoc (ty 1é nuoc: dau = 5: 1). Tién hanh loc ly
tam dé tach ba va thu duoc dich sita dau nanh. Sau
do, dich sita dau nanh duoc gia nhiét dén 100°C,
giit trong 5 phut va dé ngudi xuéng khoang 80°C
[4]. Them dung dich whey trong budc 2, déng thoi
khudy ttr tir cho dén khi sita dau nanh xay ra hién
tuong dong tu. Ty lé b6 sung dich whey lén men 1a
khoang 25 - 30% so voi dich sita dau nanh. D€ yen
hon hop hoa dau trong khoang 15 phut dé dam
bao su dong tu dién ra tot. Sau do, hoa dau duoc
muc vao miéng vai boc, ép tach nudc va tao hinh
dé thu duoc cac bia dau.

2.2.2. Phuong phap bo tri thi nghiém

2221 Xdc dinh ching vi khudn lactic phu
hop dé lén men whey trong sdn xuat dau phu

Mau dich whey duoc tién hanh 1én men boi
cac ching vi khuin tuong tmg véi cac cong thirc
CT1 (chiang D5.5), CT2 (chung DV4.10) va CT3
(chung C17.9). Mau d6i chimg 1a mau whey lén
men khong duoc bd sung vi khuén lactic (BC1).
B6 sung chiing vi khuén lactic voi ty 1& 2% (v/v) &
nong do té bao ban dau 2x10° CFU/mL vao dich
whey. Tién hanh theo d6i pH whey lén men trong
24 gio & nhiét do phong (30 — 35°C), ct 3 gio lay
mau do pH mét lan [4]. Ngoai ra, chi tiéu cam
quan whey lén men & thoi diém 24 gi¢ duoc danh
gia [9].

2222 Xdc dinh ty Ié bo sung phu hop cia
chiing vi khudn lactic vao whey lén men

Ching duoc tuyén chon & thi nghiém phan
2.2.2.1 duogc st dung dé nghién ciru ty lé ti€p giong
thich hop bé sung vao whey lén men. Trong
nghién ctru trude chi ra ty 1é thich hop st dung dé
b6 sung vao whey dao dong tir 1 - 4% (v/v) [3]. Do
d6, nghién cttu nay tién hanh khao sat ty 1é tiép
giong lan luot 1a 1% (CT4), 2% (CT5), 3% (CT6), 4%
(CT7) va 5% (CT8), léen men trong 24 gi¢, & nhiét

62 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 11/2023



KHOA HOC CONG NGHE

do phong (30 - 35°C). Chi tiéu theo doi: pH va cam
quan whey lén men & thoi diém 24 gio.

2.2.2.3. Xac dinh thoi gian lén men whey thich
hop

Whey bé sung vi khuén lira chon & thi nghiém
2.2.2.1 va ty 1é b6 sung vi khuin x4c dinh ¢ thi
nghiém 2.2.2.2, duoc 1én men & cac thoi gian 1én
men khac nhau lan luot: 8 gio, 12 gio, 18 gio, 20
gio, 24 gio [7]. Chi tiéu theo doi: Panh gia ham
lwong protein, ham luong lipid, ham luong nuéc va
x4c dinh hiéu sudt thu héi dau phu dugc dong tu
bang whey sau thoi gian 1én men khac nhau. Tién
hanh tuwong ti véi mau doi chirng nhung khong bé
sung vi khuan lactic.

2.22.4. Dinh gi chat lrong cam quan va mat
do vi khuan hiéu khi tong sé trong qud trinh bdo
quan san pham dju phu

Nghién ctu ctia Zielinska va cs (2015) [15],
bao quan dau phu c6 bd sung vi khuén lactic duoc
tién hanh & nhiét do 4°C trong 15 ngay. Vi vay, san
phdm dau phu san xuit tr whey lén men boi
chung vi khuén lactic véi ty le va thoi gian 1éen men
da lua chon & thi nghiém 2.2.2.3 duoc cat thanh
tirng miéng nhé (4 cm x 3 cm x 3 cm), cho vao tui
zip nhua c6 chtta nudc cat vo trung va bao quan
trong ta lanh & nhiét do 4 - 6°C trong 15 ngay [7].
Sau d6, tién hanh danh gia cdm quan tai thoi diém
sau lén men va bao quan 15 ngay, theo doi mat do
té bao vi khudn hiéu khi téng s6 trong san phidm
theo cac ngay 0, 3, 6, 9, 12, 15 ngay bao quan [15].
Mau ddi ching 1a mau khong bé sung vi khuin
lactic.

2.2.3. Phuong phadp phan tich

Xac dinh pH ctia whey 1én men bang may do
pH (Hach, My) theo TCVN 10035: 2013 [16].

Xac dinh protein bang phuong phap Kjeldhal
duoc st dung dé xac dinh ham lugng nito tong so
theo TCVN 10791: 2015 [17].

Xac dinh ham luong lipid bing phuong phap
chiét bang n-hecxan theo TCVN 6555: 2011 [18].

Xac dinh ham luong nudc bang phuong phéap
sy kho dén khoi luong khong déi theo TCVN
8135: 2009 [19].

Xac dinh hiéu suat thu héi: H duoc tinh theo
cong thic ctaa Cai va Chang (1998) [20].

H= == x100%

Trong do: m,, m, lan luot 1a khéi lvong dau
tuong va dau phu tuoi (g).

Xac dinh vi khudn hiéu khi tong s6 bang
phuong phap dém khuén lac trén méi truong PCA
theo Tran Linh Thuéc (2009) [13].

2.2.4. Phuong phap ddnh gid cim quan

Danh gia chat luong cdm quan bing phuong
phap cho diém theo TCVN 3215-79 [21]. Hoi dong
danh gia gém 10 thanh vién voi bon chi tiéu cam
quan duoc danh gia gom: Mui, vi, mau sic, trang
thai, voi hé s6 trong luong lan luot cta timg chi
tieula 1,2; 0,8; 1,0 va 1,0 [4].

2.2.5. Phuong phdp xit Iy s6 liéu

S6 lieu duoc phan tich phwong sai mot nhan to
(oneway ANOVA) va so sanh cap doi cac gia tri
trung binh theo tiéu chuin Turkey bang phan
mém Minitab 16.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Tuyén chon ching vi khuin lactic pht
hop 1én men whey cho san xuit dau phu

8 4DV410

—+—C179

Ogiv  3giv  6giv  Sgiv  12giv  1Sgiv  18giv  21giv  24giv

Théi gian lén men
Hinh 1. Sy bién ddi pH ciia cAc miu whey lén men
b8 sung cac chiing vi khuén lactic

bé chon chiung vi khuén lactic pht hop cho
léen men whey cac chung Lactobacillus fermentum
D5.5, Lactococcus lactic DV4.10, Lactobacillus
brevis C17.9 dugc b6 sung vao whey lén men tién
hanh nhu & muc 2.2.2.1. Két qua duoc thé hién
trong hinh 1 va bang 1. Két qua cho thiy, tai thoi
diém ban dau, pH cta whey lén men 1a khoang
6,08 - 6,10, pH ctia whey len men bé sung vi khuin
lactic giam nhanh hon so v6i whey 1én men khong
bé sung. Theo kinh nghiém san xuit dau phu &
lang Mo (Mai Pong, Ha Noi), nuéc chua sau 18 —
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24 gior 1én men duogc st dung la tac nhan déng tu,
khi d6 pH nam trong khoang 4,1 - 4,4 [4]. Sau 24
gio, whey lén men & mau cé Lb. fermentum D5.5
pH gidm manh nhat 1a 4,14, trong khi d6, pH cong
thitc d6i ching 1a 4,51 va & cong thic st dung vi
khuidn DV4.10 va C17.9 co gia tri pH lan luot 1a
4,31 va 4,24. Diéu do6 cho thay, khi bd sung vi
khuén lactic vao trong whey dau phu gitp tang
hiéu qua ctia qua trinh 1én men lactic san sinh axit
hitu co, trong d6 cha yéu axit lactic lam giam pH.
Két qua nay phu hop véi két qua nghién ctu ctia
Zielinska va cs (2015) [15], da chi ra méi tuong
quan gitta luong axit lactic va luong vi khuén lactic
c6 trong mau. S6 luong vi khuén lactic ting dan
dén pH trong mau giam. Mat khac, nghién ctu da
chi ra rang, cac ching vi khuén lactic ngoai sinh
acid lam giam pH con c6 tac dung sinh ra chat
khang khudn bacteriocin lam san phdm dau phu
an toan hon. pH gidm nhanh 1a mét trong cac yéu
to cho thdy, toc do phat trién manh ctia ching vi
khuén trong nuéc whey lén men [9].

Bén canh pH giam nhanh trong thoi gian lén
men ngin thi whey lén men can c6 chat luong cam
quan tot dé khong anh hudng t6i chat luong dau
phu sau nay. Chinh vi viy, whey 1én men ciing
duoc danh gia cam quan sau 1én men 24 gio. Whey
lén men boi Lb. fermentum D5.5 cho cam quan tot
nhat v6i mui thom ctia dau nanh 1én men, vi chua
vira phdi; con & whey 1én men khong b6 sung vi
khu4n (PC1) it mui thom, vi chua nhe, khong ro vi
ctia dau nanh (Bang 1). Trong qua trinh lén men
lactic, ngoai viéc mang lai su an toan, kéo dai thoi
gian st dung, con tao ra nhiéu chat chuyén hoa
tht cidp khac nhau nhu axit hitu co, axit béo,
bacteriocin, carbon dioxide, diacetyl va mot s
chat khac anh hudng dén két cau va gia tri dinh
duong [23], huong vi ctia san pham [24]. Nhu vay,
ching Lb. fermentum D5.5 1a ching duoc lua chon
dé len men whey trong qua trinh san xuat dau
phu.

Béang 1. Danh gi4 cdm quan whey 1én men béi cac chiing vi khuén lactic

Cac Chat luong cadm quan Téng Xép loai
chang Vi Mui Mau Trang thai )
bC1 4,10+0,1° 3,06 +0,2° 2,80 +£0,3° 4,10+0,15° | 14,06 | Trung binh
D5.5 5,1 +0,26° 3,93 +0,3° 4,83 +0,3° 4,95+0.28 | 18,81 Tét
DV4.10 | 4,75+0,26" 3,63+042° | 350+0,15 | 435+0,36™ | 16,23 Kha
C17.9 4,63 +0,15® 32+021° 3,63+0,35% | 443+£021" | 15,89 Kha

Ghi chu: Cic gid tri trong cung mot cot co chir cdai ¢ mi khdc nhau thi khiac nhau co y nghia

(@=0,05).

3.2. X4c dinh diéu kién lén men dich whey ctia
ching Lactobacillus fermentum D5.5

3.2.1. Xdc dinh ty I¢ bo sung

Ty 1é b6 sung vi khuén rit quan trong, néu ty
1é b6 sung qua it, thoi gian 1én men dai, cac vi sinh
vat tap nhiém trong moi truong lén men dé phat
trién va gay hu hong san phdm. Nguoc lai, néu ty
b6 sung vi khudn qua nhiéu thi thoi gian 1én men
c6 thé duoc rut ngin, nhung lam tang chi phi san
xuat va gidm pH nhanh, lam cho san phdm chua
hoan thién dugc mui vi [25]. Do d6, nghién ctru da
tién hanh xac dinh ty le bé sung Lb. fermentum
D5.51a 1,2, 3, 4 va 5% nhu & phan 2.2.2.2 @ tim ra
duoc ty 1é bd sung ching D5.5 vao whey thich
hop.

64

Hinh 2 cho thay, pH ban dau & cac cong thitc
1a 6,13 - 6,15. Trong 15 gi¢r dau tién, pH ctia whey
dau phu gidm kha nhanh; tiép d6 pH giam cham
dan ttr khoang thoi gian 18 — 24 gi¢. Diéu nay 1a do
su giam pH dan dén mot so vi khudn lactic ciing
khong chiu duoc tinh axit c6 thé chét va ting mot
sO sinh vat gay hue hong [7]. pH giam manh nhat &
cong thic bé sung ty 1& 3% Lb. fermentum D5.5.
Néu tang ti 1é bé sung vi khuin & 4 va 5%, ban dau
pH gidm nhanh, sau d6 c6 d4u hiéu gidm cham
dan lai. Nguyén nhan c6 thé do mat do vi khuin
lactic b6 sung ban dau qua cao dan dén cac chat
dinh dudng trong moi truong nhanh chéng can
kiét, lugng axit lactic sinh ra it, vi viy pH ctia whey
lén men giam cham dan [26].
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Hinh 2. Anh huéng ty 1 Lactobacillus fermentum D5.5 dén pH dich whey lén men

Ngoai ra, dé tim ra ty lé b6 sung chung Lb.
fermentum D5.5 tot nhat, danh gia cAm quan whey
lén men duoc tién hanh. Bang 2 cho thdy, véi ty 1&

bé sung vi khudn khac nhau sé 4nh huong dén
chat luong cdm quan whey lén men.

Bang 2. Anh huéng ty 1& Lactobacillus fermentum D5.5 dén cAm quan ctia dich whey 1én men

k’lIl‘y },é ‘17)1 Chat luong cdm quan Téng Xép loai
uan po
sung (%) Vi Mui Mau Trang thai
1 4,5+0,5" | 3,18+0,17% | 3,07+0,35" | 400+0,36 | 14,75 | Trung binh
2 48+043" | 328+033™ | 3204026 | 4,05+023* | 1533 Kha
3 56+032" | 3,8+0,19° 46+026° | 485+0,13* | 1885 Tét
4 44+0,1° | 286+0,11° | 281+03" | 438+0,13" | 1445 | Trung binh
5 43+03" | 2.85+0,18" | 2,86+0,35" | 3,67+0,20° | 13,68 | Trung binh

Ghi chu: Cdc gid tri trong cung mot cot co chir cdi & mi khic nhau thi khic nhau co y nghia

@=0,05).

O ty le tiép giong 4% va 5%, whey lén men co
mui ndong khé chiu, vi chua git, trang thai sita dau
két tha co hién tuong sti bot trong khoi két taa,
whey lén men khong hap dan. Tai ty 1é tiép giong
1% va 2% cho cam quan c6 mui thom va vi chua
nhe khéng dac trung, c6 dich mau trong, hoi vang,
trang thai stta dau két ta manh, min. Voi ty 1é tiép
giong 3% cho ra mui thom diu, vi chua vira phai,
mau dich vang trong ndi lén trén, trang thai sira
dau nanh két tia manh, min khong bi sti bot, dap
tng tot vé mau, mui vi, trang thai ctia san pham voi
tong diém cam quan la 18,85 diém. Nhu vay, ty le
ti€p giong 3% duoc st dung dé bd sung vao whey
lén men trong qua trinh san xuat dau phu.

3.2.2. Anh huéng cia thoi gian lén men whey
dén chat luong va hiéu suat thu hoi dau phu

Thoi gian 1én men whey c6 anh huéng quan
trong dén chat luong va hiéu suat thu hoi dau phu

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 11/2023

[4]. San ph4m dau phu lam tir whey lén men b6
sung vi khuan Lb. fermentum D5.5 & cac thoi gian
lén men khac nhau va mau d6i ching 1a dau phu
lam bing whey khong bé sung vi khuin duoc tién
hanh nhu muc 2.2.2.3. Két qua duoc thé hién &
bang 3.

Ham luwong nuoc trong dau phu hét stic quan
trong vi anh huéng dén d6 mém, cdm quan cda
dau phu khi stt dung. Bang 4 cho thdy, ham luong
nuoc cac mau dau phu kha cao > 75%. Khi dau phu
c6 ham lugng nuoc cao > 80%, cam trén tay co thé
cam thay duoc do mém déo va mat; nguoc lai, dau
phu ¢6 ham luwong < 80% kha kho va cing. Pau phu
len men bing whey bé sung vi khudn Lb.
fermentum sau 18 gi¢ 1én men c6 ham luwong nuéc
cao nhat 1a 81,87%. Nhimg thay ddi vé cdu truc cta
protein gay ra boi qua trinh 1én men sé lam 10 ra
nhitng vi tri wa nudc gidp tuong tac voi nhiéu nudc
hon [26]. Ngoai ra, khi 1én men whey & thoi gian

65



KHOA HOC CONG NGHE

thich hop, mang gel tao ra sé khong qua cing
hodc qua mém giir duoc mot lwong nudce vira da,
cling nhu “bay” duogc vao gel cac thanh phan dinh
duong khac [4].

Hai chi s6 quan trong nhat tao nén mui vi dac
trung va gia tri dinh duong ctia dau phu thanh
phdm 13 ham luong protein va lipid. Protein dau
phu cang cao thi ham lugng dinh dudng cang cao.
Ham luwong protein ctia dau phu lén men bing
whey c6 b6 sung chiung Lb. fermentum D5.5 tir
11,96 - 16,18%, cao hon so voi miu d6i chung
khong b6 sung, trong d6 cao nhat 13 dau phu lam
tir whey 1én men bé sung vi khudn Lb. fermentum
D5.5 sau 18 gio 1én men 1a 16,18%. Nghién cttu ctia

Nguyén Duc Quang va Tran Thi Thu Hang (2019)
[4] vé anh huéng cta thoi gian lén men whey béi
nudc chua te nhién thu duoc két qua ham luong
protein cao nhat 14,8% sau 24 gio len men. Nhu
vay, khi stt dung nudéc chua 1én men béi vi khuin
lactic & thoi gian va ty 1é thich hop da taing ham
luong protein. Nghién cttu ctia Yang va cs (2021)
[27], da chi ra qua trinh 1én men lactic hinh thanh
axit dan dén bién tinh protein dau nanh lam thay
déi cau trac protein va ting kha niang két tda
protein, tao ra san phdm dau phu c6 ham luong
protein cao hon so v6i dau phu két tia bang whey
khong b6 sung vi khuén.

Béng 3. Thanh phan dinh dudng ciia ¢au phu dong tu bing whey 1én men béi
Lactobacillus fermentum D5.5 & thoi gian 1én men khic nhau

Thoi gian Protein (%) Lipid (%) Ham luong nudc (%)
len men bC Thi nghiém bC Thi nghiém bC Thi nghiém
(gi0)
8 10,93 £0,34° | 11,96 +0,35% | 4,78 +£0,25® | 5,11 £0,02° | 79,22+ 0,04° | 80,42 + 0,53*
12 11,73 +£0,35® | 13,41 £0,36™ | 4,62+0,1° | 523 +0,14" | 79,59 +0,47" | 80,38 + 0,54
18 10,60 £0,91° | 16,18 £0,34" | 4,8+0,12" | 533+0,03" | 77,81 +0,71* | 81,87 +0,53"
20 13,17 +£0,95* | 14,52 +0,07° | 5,05+0,07" | 5,15+ 0,04 | 80,84 +0,46" | 81,10+ 0,56
24 11,66 +0,72%° | 12,84 + 0,74 | 4,96 +0,05* | 5,08 +0,07° | 76,73 = 0,75° | 78,33 + 0,896°

Ghi chu: Cic gid tri trong cung mot cot co chir cdi ¢ mii khdc nhau thi khdc nhau co nghia (0.=0,05).

Ham luwong lipid trong cac loai dau phu phan
anh do béo ngay ctia dau phu. Trong d6, mau dau
phu c6 whey lén men b6 sung vi khudn Lb.
fermentum D5.5 sau 18 gio 1én men c¢6 ham luong
lipid cao nhat 1a 5,33%; trong khi do, mau dau phu
lén men bang whey khong bé sung vi khudn cé
ham luong lipid cao nhat 1a 5,05% & thoi gian lén
men sau 20 gio. Theo Cabuk Burcu va cs (2018)
[26], sau lén men dat pH thich hop dé lam bién
tinh protein gitup 16 ra cac phan ky nudc gitp lién
két voi chat béo nhiéu hon tao ra san phdm dau
phu ¢6 ham luong lipid cao.

Chat luong cdm quan dau phu san xudt tir
whey 1én men & cac thoi gian khac nhau cing
duoc danh gia, két qua thé hién & hinh 3. Hinh 3
cho thdy, dau phu tir whey lén men bd sung vi
khuin Lb. fermentum D5.5 & cac thoi diém lén
men khac nhau cho diém cam quan cao hon so voi

mau khong bd sung vi khuén, dic biét sau 18 gio
lén men c6 chét lvong cam quan tot nhat dat 18,8
diém, xép loai tot. Diéu nay cho thdy, qua trinh
len men cua whey bé sung vi khuidn LZb.
fermentum D5.5 sinh ra cac hop chat vong thom,
cac amino axit t do lam cho san phdm dau phu
khi an c¢6 mui vi thom dac trung cta dau tuong.
Ngoai ra, dau phu lam tir whey lén men bé sung vi
khuan Lb. fermentum D5.5 c6 ham luong protein
va lipid cao, nén khi dn cé vi béo ngay.

Hiéu suat thu hoi la mot trong cac yéu to quan
trong quyét dinh hiéu qua ctia qua trinh san xuat
[4]. Sau khi danh gia cac chi tiéu vé dinh dudng va
cam quan dau phy, hiéu sudt thu hoi san phdm
cting duoc tinh toan. Tai cac thoi diém lén men,
hiéu suat thu hoéi ctia dau phu lam tir whey lén
men b sung vi khuan D5.5 déu cao hon so voi
mau do6i chirng khong bd sung.
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Hinh 4. Hiéu sudt thu héi dau phu tir whey & thoi
gian 1én men khac nhau

Hiéu sudt thu héi dau phu tir whey 1én men
béi chiing Lb. fermentum D5.5 & 18 git 1a cao nhat
(168,67%) (Hinh 4), cao hon so v6i mau dau phu
doi chimg khong bd sung vi khudn. Véi viec bd
sung vi khuén lactic sinh ra axit sé trung hoa dién
tich am trén bé mat cac hat protein dau twong,
khién protein tao thanh mot cau triic mang lién két
tang hiéu sudt thu héi dau phu [3] va hén hop
protein globulin chiém hon 70% protein dau twong
dé dang ket taa [28], do vay luong protein dong tu
dat hiéu qua cao nhat [4]. Nguyén Quang Dtc va
Tran Thi Thu Hang (2019) [4] da nghién ctu anh
hudéng cta thoi gian 1én men whey boi nudc chua
te nhién thu duoc két qua hiéu suat thu hoi dau
phu cao nhat 1a 159% sau 24 gi¢ lén men. Nhu vay,
két qua nghién ctu nay cho thdy, khi st dung
ching vi khudn Lb. fermentum D5.5 da rat ngan
duoc thoi gian 1én men va hiéu suit thu sau dau
phu cao hon.

3.3. banh gia chat liwong cam quan va vi sinh
vat hiéu khi téng s6 ctia dau phu trong qué trinh
bao quan

331 Két qua dinh gid chat hrong cam quan
ctia dju phu trong thor gian bdo quan

Trong bat ky san ph4m nao, mau sac la thuoc
tinh anh hudéng chinh dén quan diém, nhan thuc
va su chdp nhan cda nguoi tieu dung [29]. Nhin
chung, nguoi tieu dung déu thich dau phu c6 mau
trang nga. Do d6, cac nha san xuat thwong mai cé
xu huéng duy tri mau sic ty nhién nay cta dau
twong ma khong can thém chat tao mau [30].
Trong nghién cttu nay, mau sac ctua dau phu lam
bang whey lén men c6 b6 sung Lb. fermentum
D5.5 gan nhu khong c6 su thay d6i, dau phu van
gitt dwoc mau trang nga va co diém danh gia cam
quan sau 15 ngay bao quan la 3,9. Trong khi do,
dau phu lam bang whey lén men khong bé sung
Lb. fermentum D5.5 thi bé mat dau phu xuat hién
nh6t va c6 mau vang nhat, diém danh gia cam
quan sau 15 ngay bao quan chi con 2,8.

Ngoai ra, st nhan biét vé san phdm con phu
thuoc vao mtui, vi. Piém danh gia cta chi tiéu cam
quan mui, vi c6 st gidm dan trong thoi gian bao
quan. Nhung dau phu lam bang whey b6 sung Lb.
fermentum D5.5 van gitt duoc vi béo ngay va mui
thom ty nhién dac trung ciia dau nanh, diém cam
quan vi sau 15 ngay 1a 4,5 va diém cam quan mui
dat 3,5 diém. Diéu nay cho thdy, trong qua trinh
lén men ctia whey bd sung Lb. fermentum D5.5
sinh ra cac hop chat vong thom, cac axit amin tu
do 1am cho san phdm dau phu c6 mui thom dic
trung ctia dau nanh. Con dau phu khong bé sung
Lb. fermentum D5.5 sau 15 ngay bao quan thi cé
mui chua nong khé chiu, diém cam quan chi dat 2
diém. Vé trang thai, dau phu lam bing whey b6
sung Lb. fermentum D5.5 van giita duoc gan nhu
cau truc ban dau ctia dau phu va dat diém cam
quan 4,2 diém sau 15 ngay bao quan.

Téng diém cadm quan ctia dau phu lam bang
whey bé sung Lb. fermentum D5.5 sau 15 bao
quan van dat 16,1 diém, dat loai kha. Con véi dau
phu san xuat bang whey lén men khong b6 sung vi
khudn, diém cam quan sau 15 chi dat 1a 9 diém,
dat muc kém.
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Nhu vay, sau khi két thuc 15 ngay bao quan
dau phu san xuat bang whey lén men b6 sung Lb.
fermentum D5.5 cho cam quan t6t hon, mau dau
phu van c6 mui thom dic trung va chua c6 dau

20
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16
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3

15

ngay

1 ngay 1 ngay
ngay

Mau sac Mui

1S 1 ngay

Chi tiéu ¥hm guanfrang thai

hiéu cta st hue hong. Diéu nay ching to rang, dau
phu san xuét bang whey lén men bé sung vi khuin
lactic c6 thoi gian bao quan dai hon mau dau phu
san xuat bang whey khong bd sung vi khuén.

15
ngay

15

ngay

1 ngay

OPDdu phu khong bo sung

Hinh 5. Cac chi tiéu cam quan ctia mau dau phu sau 15 ngay bao quan

3.3.2. Két qua xdc dinh vi khuin hiéu khi tong
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Trong qua trinh bao quan, ham leong vi khuin
hiéu khi tdng s6 12 mot chi tieu quan trong danh
gia muc do vé sinh trong ché bién va bao quan.

9 ngay 12ngay 1Sngay

Théi gian bao quan

---®-- Dauphu khong bé sung

= Dduphu bé sung Lactobacillus fermentum D5.5

Hinh 6. Sy bién d48i s6 long vi khudn hiéu khi trong bao quan

Hinh 6 cho thdy, vi khuin hiéu khi téng so
trong qua trinh bao quan c6 ting lén & ca hai mau
b6 sung va khong b sung Lb. fermentum D5.5.
Tuy nhién, gitra hai cong thitc c6 s khac nhau vé
s6 lwong. Mau dau phu san xuit bang whey lén
men b6 sung Lb. fermentum D5.5 c6 luong vi
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khudn hiéu khi tdng s6 sau 15 ngay 2,95 Log
CFU/g, it hon mau dau phu san xuit whey lén
men khong bé sung vi khuidn c6 ham luong vi
khuén hiéu khi 1a 6,95 Log CFU/g. Theo Dang Thi
Hai Yén va Nguyén Thi Thuong (2015) [9], dau
phu 1am bang whey lén men bé sung vi khuin
lactic ciing ting téng luong vi khuidn hiéu khi
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trong qué trinh bao quan lanh. Sau 12 ngay bao
quan c6 ham luong vi khudn hiéu khi 1a 3,2 Log
CFU/g. Nhu vay, san pham dau phu duoc tao ra tir
whey lén men béi Lb. fermentum D5.5 sau 15 ngay
téng luong vi khudn hiéu khi thdp hon. Can ct
theo quy dinh gioi han 6 nhiém sinh hoc trong
thuc phdm [31], ham luong vi khu4n hiéu khi téng
s6 t0i da c6 thé co trong thuc pham 1a 10°. Vi vay,
ham luong vi khu4n hi€u khi sau 15 ngay c6 trong
dau phu san xuat bang whey lén men bé sung vi
khuin Lb. fermentum D5.5van nam trong giéi han
cho phép cta thuc phidm. Nghién ctru cla
Serrazanetti va cs (2013) [32] cho thdy, dau phu
lén men boi vi khuén lactic c6 thé kéo dai thoi gian
bao quan do c6 kha ning sinh ra mot s6 chat
khang khuidn nhu axit lactic, bacteriocin... trong
qua trinh lén men gitp tc ché sy phat trién cla
cac vi sinh vat gay hu hong, gia tang thoi gian bao
quan ctia san pham dau phu.
4. KET LUAN

Lactobacillus fermentum D5.5 phu hop cho
lén men whey dé san xuat dau phu. Whey lén men
béi vi khudn Lb. fermentum D5.5 voi ty 1& 3% trong
18 gio, c6 chat luong cam quan, dinh dudng tot.
San phdm dau phu tir whey léen men dam bao chat
luong cam quan va vi khuan hiéu khi tdng s6 trong
15 ngay bao quan & nhiét do 4 - 6°C. Két qua sé 1a
co s& cho cac nghién ctu tiép theo dé tmg dung
ching Lb. fermentum D5.5 trong san xuat dau phu
& quy mo 16m hon.
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RESEARCH ON ADDITIONAL WHEY FERMENTATION LACTIC
BACTERIA IN TOFU PRODUCTION

Nguyen Thi Lam Doan?, Nguyen Thi Diem?

! Faculty of Environmental Sciences, University of Science, Vietnam National University, Hanoi

?Faculty of Food Science and Technology, Vietnam National University of Agriculture
Summary

To improve the quality of traditional tofu products, the study added lactic acid bacteria to whey
for fermentation (clotting agent in tofu production). Conduct survey experiments to determine
bacterial strains, addition rates and whey fermentation time suitable for tofu production. The
results showed that Lactobacillus fermentum D5.5 with an addition rate of 3% (v/v), fermented for
18 hours was suitable to form whey for tofu production. Tofu products which produced from this
whey solution have protein, lipid and water content 16.18%, 5.33%, 81.87% respectively. Recovery
efficiency reached 168.67%, highest total sensory score (18.8). In addition, tofu produced from
whey fermented with Lactobacillus fermentum D5.5 has better microbiological quality than tofu
produced from whey not fermented. Product storage time can last up to 15 days at 4 - 6°C.

Keywords: Lactic acid bacteria, coagulants, fermented whey, tofi.
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