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TOM TAT

Muc tiéu ciia nghién ctru 14 1am 6 sy anh hudng ciia cac tac nhin dong tu dén hiéu sudt thu
hdi va cac tinh chat cua dau phu thu dugc. Qua khao sat ham lugng chit tao dong, hiéu sut thu
héi dau phy va ham lugng chat khé trong dau phu ching t6i di xac dinh dugc ham lugng va céc
thong so thich hgp cho timg tac nhan. Hiéu sudt thu hdi va chi sb tring cua dau phu duoc dong
tu nh& tic nhin nuéc chua cao hon hiu hét cac tic nhan khao sat khac ngoai trir thach cao.
Tuong t, cac tinh dai, déo, kha ning chiu luc va do co gidn cua san phim dong tu nhd nudc
chua ciing cho két qua vuot tréi (chi kém so vm hén hop tac nhan MgSO, + CaSO0,). Két qua
chimg t6 nude chua c6 thé dugc dung dé san xuét dau phu chat lugng, an toan. Dong thoi cac so
liéu thu dugc ciing dd cho thiy nhiéu chi tiéu bat thuong (nhur hiéu suit, chi sé tring va si han
ché vé cac tinh chat co li) cia d4u phu thu nhin dugc tir thach cao. Cac két qua nay chua timg
dugc cong bd trude diy.

Tir khéa: chu trac dau phu, hiéu suit dau phu, nudc chua, tac nhan dong tu.

1. MO PAU

bau phu 13 mén in dén da gin lién voi doi séng vin h(’)a 4m thuc clia ngub‘i Viét Nam. Dau
phy dugc ché bién tir dau nanh va dugc biét dén nhur 1a nguon dinh dudng gia tri cao hay thuc
pham da chirc niang c6 gia thanh thip. Pau phu cu’ng duoc ché bién qua cac cong doan co ban
g6m ngdm va xay hat déu nanh trong nudc, loc ldy dich sira va dun s6i, d6ng tu nh& cac tic nhan
tao dong, thu liy két tia hoa dau va nén ép thanh khdi. Trong ché bién dau phuy, dong tu dich sira
dé thu két tua 1a cong doan quan trong nhat quyét dinh sé luqng va chat lugng san pham.

O Viét Nam hién nay, dau phu dugc san xudt chii yéu theo quy mé thu cong va sir dung
nhiéu phu gia tao déng khac nhau tiy theo kinh nghiém nhung ph bién nhét 1a thach cao vi lgi
ich kinh té, tuy nhién san pham chit lrgng kém va khéng an toan. Diéu nay da dugc khing dinh
bdi rat nhiéu chuyén gia va cac nha khoa hoc trong nganh Thyc phim. Chinh vi vay né ciing giy
ra tim ly hoang mang trong ngudi tiéu dung khi lya chon cac san phim d4u phu.
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tqua clia nghién ciru nay di khing dinh nudc chua 1én men ty nhién tir dich whey la mjt
ndéng tyu higu qua, an toan va cho dau phy chit lugng cao, hoan toan c6 thé img dung
in xuit du phy sach, gia ré nhim goép phin vao viéc cai thién sirc khoe cong ddng trong
hnhiéu phu gia tao déng khong rd nguon gdc dang dugc sir dung phd bién hién nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
guyén vat li¢u
Jau nanh hat vang, tron, ron den, c& hat trung binh, do siéu thi CoopMart cung cép.
Cic héa chat CaSO,.2H,0, Ca§12.2H20, MgCl,.6H,0, MgS0,.7H,0, NaCl, acid acetic,
icva acid lactic cua Himedia (An Dg).
Phy gia tao d6ng (con goi 1a thach cao) dugc bao goi trong bao bi PP, khéi lugng 10 kg/

fng c6 thong tin nhan mac trén bao bi, dugc biét phu gia nay c6 ngudn gbc tir Trung
}do cira hang phu gia tai chg Binh Tay, Q.6, Tp.HCM cung cap.

iy trinh sin xudt dau phu

i thi nghiém dugc tién hanh trén 100 g dau nanh (dm 10,09 + 0,95 %). P4u dugc ngim
ml nwéc trong 8 gid & nhiét 46 phong, 2-3 gid thay nuéc mot 1an. Sau d6 xay véi $00 ml
dich sira, tdng lugng nudc thém vao dé loc 1a 1000 ml. Dich sira sau loc dugc gia
85 °C trong 30 phut, sau d6 bd sung tac nhén tao dong. Cac tac nhan acid sir dung duéi
hg dich 10%. Cac tac nhian mudi dugc trdn véi 30 ml nuée sau d6 bd sung vao dich sira.
¢nghiém thire sir dung cac tac nhan tao dong la mudi, bd sung thém 0,5 g NaCl/100 g dau
thudy déu, d& yén 5 phut cho hoa dau xuit hién. Vét hoa dau vao khuén 10 x 7 x 5 cm,
idp lyc 0,14 N/cm? trong 30 phiit. Dau sau khi tao khuén dugc bao quan trong hop nhya
-6°C trong 24 gitr d& chudn bj cho céc phén tich tiép theo.

hrong phap phan tich va xdc dinh hi¢u suit thu hdi

Xic dinh khéi lugng (Klg) chat khé (CK) theo tiéu chuin ISO 712: 2009.

Ciu triic- ddu phu xac dinh bﬁng thiét bj Instron No.5543Q2667 vé&i diu do TPA

¢ Profile Analysis). Mau dugc xac dinh bang thiét bj Chroma Meter-CR-410 theo hé

LabL, a va b, trong d6 chi sd tring (whiteness index- WI) tinh theo cong thirc sau: [1]
WI =100 —/(100 — L)? + a* + b

Tinh hiéu suat thu hdi (HSTH) theo cong thirc: [2]

.HSTH dau phy tuoi (%) = Klg (g) ddu phy tuoi x 100/ Klg (g) déu nanh

.HSTH chit khé (%) = Klg (g) CK trong dau phu x100/ Klg (g) CK trong du nanh

Xac dinh ham lugng acid hiru co tdng trong nudc chua theo phuong phap chuin 44 bang
:h NaOH vai chi thi phenolphthalein.

3. KET QUA VA THAO LUAN

1 hwdmg ciia tac nhan dong tu 1én hi¢u suit thu hoi dju phy
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3.1.1. Péng tu bang dich nwéc whey c6 bé sung acid acetic

Trong thi nghiém nay ching t6i diing acid acetic dé déng tu dich sita dau cia mé dau tién,
dung 12,5 ml dung dich acid acetic 10 % / 100 g d4u nanh. Phan dich sita con lai sau khi vét hoa
dau dugc day lai bang vai mung, sau 24 gio dugc dung lam tic nhan dong tu cho mé tiép theo,
pH déng tu dugc cb dinh & 5,5. Két qua khao sat HSTH, ham lugng acid hiru co tdng va thé tich
dich whey dung d6ng tu dugc trinh bay & Bang 1.

Bang 1. Anh huéng cua dich nuéc whey theo thai gian u dén hiéu suit thu héi.

Dich nuéc HSTH HSTH Ham lugng acid hitu co Thé tich
whey dau tuoi (%) CK (%) tdng trong nuéc chua (g/1) | nudc whey (ml)
Ngiy 1 242,84 +£13,75* | 48,70 £0,30™ 3,20+ 0,12° 484,33 + 17,03
Ngay 2 249,61 + 8,21° 50,65 + 0,90" 4,67+ 0,16" 357,67 +£22,25°
Ngay 3 212,52+ 18,37° | 49,24 £0,62° 5,03 + 0,20 314,33 + 14,94°
Ngay 4 219,12 + 8,45° 47,12 £ 0,424 3,10 + 0,24° 480,00 + 19,60"
Ngay 5 215,90 +1,75° 48,33 + 0,34 3,70+ 0,12° 416,67 + 17,29°
Ngiy 6 239,78+ 10,07* | 48,90 + 1,43 3,90+ 0,12° 394,67 + 5,70
Ngay 7 222,53 +3,59° 47,71 + 1,20% 3,17 £ 0,04° 476,67 + 28 48"

(Céc sb liéu trong cung mét cét sé c6 chi sé mii khac nhau thi khac nhau & mirc a = 0,05).

Bang 1 cho thiy dich whey sau khi thu hdi hoa d4u la mdi trudng kha thuan lgi cho vi sinh
vit phat trién thé hién qua HSTH CK ciia cic miu khao sat chi dao dong tir (47,12 + 0,42 %)
dén (50,65 = 0,90 %). Thuyc té, sau 24 gid dé dich whey qua u & diéu kién nhiét dd phong di cé
sw 1én men, sinh ra mot lugng acid hiru co dao dong trong khoang (3,10 + 0,24) dén (5,03 +
0,20) g/1. Chinh cac acid nay lam cho dich whey qua u c6 kha ning dong tu protein ddu nanh
bang cach dua pH dich sira vé pH ding dién gitp cac protein tap hop lai va két tua. [2]

Dich whey u vio ngay thir 2 cho HSTH déau tuoi va HSTH chit khé cao khac biét c6 y
nghia (& mic y nghia a = 0,05) so vdi cac ngay khac. Chon dich whey dd qua u vao ngay thir 2
dé 1am tac nhan tao dong, va dé don gian chung t5i goi dich whey vao ngay thir 2 14 nuéc chua.

3.1.2. Péng tu bang nuéc chua va cdc acid hitu co 6 cdc gid tri pH khdc nhau

Trong qua trinh déng tu bing acid, pH la mdt trong nhimg yéu té quan trong quyét dinh dén
hiéu suét thu héi san phdm. Co ché tao déng ciia nhém tac nhédn nay la do ion H'. Khi nhiét 1am
bién tinh protein, cac mach polypeptid dudi ra va lam 16 ra cic phin ki nuwéc nim bén trong,
H' c6 mit sé& trung hoa cac di¢n tich &m cua cac mach polypeptld bi bién tmh bdi nhiét, 1am
giam céc lién két tinh du;n tao diéu kién hinh thanh cac lién két ki nuéc va lién két disulfua, giup
protein tip hop lai [3]. Tién hanh khao sat HSTH tai cac gia tri pH khac nhau va nhin dugc két
qua nhu Bang 2.

Trong khoang pH khao sat, HSTH d4u tuoi va HSTH chit khé tai pH déng tu 5,3 luén cao
khac biét (trong timg nhém) va nudc chua la nhém cé HSTH dau twoi va HSTH chit khé cao
nhét (& mirc @ = 0,05) so v&i cac nhoém acid hiru co. Nhu vy pH tao déng thich hop ciia nhém
tic nhan ndy la 5,3 va nuéc chua la tic nhan cho HSTH déu tuoi va HSTH chét khé cao nhat.
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Bang 2. Anh huéng ciia pH dong tu dén hiéu suit thu héi dau tuoi va chit kho.

i HSTH HSTH Tac oH HSTH HSTH
dau tuoi (%) CK (%) nhén déu tuoi (%) CK (%)
51| 161,08+1,14 | 38,36+0,41° 5,1 171,060,712 39,72+0,46°
52| 165,18+1,26" | 41,510,687 | £ | 5.2 189,33+8,64"' 40,74+0,72°
53| 183,7025,63°' | 43,37x0,60° | S | 53| 203,70+2,13" 42,490,50°'
54| 166,30+4,622 | 41,78£0,98% | 2 | 54 203,04+2,5" 40,350,592
55| 153,18+4,807 | 40,44+0,46% 5,5 185,111,722 39,80+0,99
51| 193,79+2,35° | 43,17+0,21% 5,1 230,114,324 42,54+1,05°
52| 229,01£1,64% | 44,0420,132 | 3 | 52| 253,58+4,31" 47,43£0,63%
53| 222,45+1,04*' | 48,50+1,25" § 53 | 257,17+4,14" 53,31+0,85"
54| 174,75£0,75% | 442720932 | 2 | 54 | 24536£546 50,82+0,54"
55| 169,29+2,30°2 | 42,89+1,17% 55| 249,61+8,212 50,65+0,90
fucua cung loai HS néu c6 chi sé mil khac nhau thi khac nhau & mic a = 0,05).
ing tu bdng mudi cua cdc ion Ca’* va Mg?* va thach cao

g san xuit dau phy, mudi cua Ca®* va Mg la céc tic nhan (viét tit TN) dong tu

ding, trong khi tai Viét Nam phd bién nhit 1a thach cao. Tién hanh khao sat HSTH dau
HSTH chat khé cua nhém mudi va thach cao chung t6i nhan dugc két qua nhu Bang 3.

Bang 3. Anh hudng cua mudi Ca®*, Mg?* va thach cao dén hiéu sut thu héi.

Y HSTH HSTH ™ | %k HSTH HSTH
Kg| dau tuoi (%) CK (%) diu tuoi (%) CK (%)

45 213,31 1,21" | 42,29+080° | ., J 2,5:0,5 | 237,99 +0,65° | 42,93+0,21°
50| 233,74+1,98° | 42,94+030° | & 8 2,0:1,0 | 246,38 +0,55* | 44,46 + 0,44°
55| 223,13 +2,44% | 41,59 +£0,94" =5 1,5:1,5 | 222,71+0,70° | 42,37+ 1,07°
35 | 198,70 £ 1,052 | 41,24+ 0,73" Sal LSS | 16852+ 4317 | 44,14+ 1,08’
40 227911217 | 42,09+037° | 4| 1,0:22,0 | 189,57 +8,03* | 46,04 + 1,69*
45 | 216,66 0,45 | 41,18 +1,07" = 0,5:2,5 | 192,50+ 16,76’ | 44,11+ 0,40’
30| 160,342,022 | 42,83 +2,34° 10 263,18 £4,31> | 58,06+ 2,06
35| 178,64 +3,17' | 4460+0,60° | _ | 11 | 276,84+9,82' | 61,011,725
40| 174,14 £521% | 4336+ 0,97° E 12 262,2+4,62° | 57,33%1,62°
35 | 161,84+8,84% | 42,10+ 1,94° é

30 | 166,51 £ 10,43'® | 42,56 + 6,98°

35 | 16594 +3,00"° | 40,84 +2,14"

iéu cia cing loai HS néu c6 chi sé6 mii khac nhau thi khac nhau & mic a = 0,05).
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Qua Bang 3 cho thay HSTH dau tuoi va chat khé khi déng tu nho thach cao co khac biét y
nghia (¢ a = 0,05) so vdi cac nghiém thic con lai. Thach cao c6 thanh phin chu yéu la CaSO,,
tuy nhién két qua ¢ bang 3 cho thay thach cao cho HSTH cao hon ngay ca khi sir dung mubi
CaSO, hay hén hop céc mubi Ca®* va Mg®* Diéu nay chimg té 1 trong thanh phén cia thach
cao con chira nhiéu thanh phén khac, c6 thé 1a chit don hay chét lam dic dé tang hiéu suit thu
héi dau phu, mang lai l¢i nhuén cao nén dugc ngudi san xuét chon sir dung phd bién hién nay.

3.2. Anh huéng ciia tac nhin déng tu dén ciu triic va chi s6 tring cia dau phu

Qua khéo sat anh hudng cua tic nhan déng tu dén chu tric va mau sic cia dau phu thu
dugc tir cac TN cho HSTH cao nhit (trong timg nhém & Bang 2 va 3) chung t6i nhan dugc két
qua nhu Bang 4.

Bang 4. Anh huéng cua tac nhin déng tu dén céu truc va chi sb tring cia dau phu.

. % Klg Luc nén b6 dai bo déo Do cogian | Chisd

Téc nhén i .
hay pH | 16n nhit (N) (N*mm) N) (mm) trang
CaCl, 5,0 1314021 | 2,68+1,15 | 093+0,22 | 2,79+£0,73 | 76,92
MgCl, 4,0 1,24+0,11 | 2,96+0,70 | 0,91+0,09 | 321+0,43 | 7844
CaSO, 3,5 4,18+0,03 | 583+0,12 | 2,25+0,01 | 3,17+0,02 | 77,04
MgSO, 3,0 2,78+0,87 | 493+1,80 | 2,14+060 | 3,10+1,06 | 76,81

MgCl,: CaCl, 2,0:1,0 1,98 + 0,4 2,74+ 1,30 | 1,24+0,44 | 2,16+034 | 77,37
MgS0,:CaSO, 1,0:2,0 527+0,62 | 19,74+2,45 (°3,78+0,38 | 5,20+0,30 | 76,84

Thach cao 11 1,98+0,13 | 396+0,75 | 1,91+0,07 | 3,01£041 | 76,63
Acid acetic pHS53 | 3,18+005 | 2,87+004 | 1,68+033 | 2,41+0,05 | 77,36
Acid citric pHS53 | 234+003 | 3,60+£031 | 1,75+002 | 2,63+0,1 | 77,56
Acid lactic pHS3 | 228+034 | 3694022 | 1,49+0,15 | 2,49+0,17 | 77,51
Nuéc chua pH53 | 598+044 | 1439375 | 397039 | 3,60+0,68 | 76,51

Bing 4 cho thiy dau phu dong tu nho nudc chua c6 chi sb tring kém so véi cac nghu;m
thic con lai nhung d¢ déo (Gumminess) va kha nang chiu lyc nén (Max force) cao nhit; trong
khi lyc nhai (Chewiness) va tinh déo dan hdi (Sprmgmess) chi kem so véi hén hop MgSO4
CaSO,=1 2. Diu phu déng tu nho nuéc chua déo va dinh két tét do kha ning tuong tic giira
protein - protein va protein - nudc chit va bén.

Két hqp cac bang 1, 2 3va4cho thay khi ding nuéc chua 1am tac nhan déng tu tuy HSTH
déu tuoi va chit kho, Chl s6 tring khong cao bing thach cao nhung khéi du c6 tinh chét cu tric
tot va dic bl¢t 1a tinh an toan. Nguqc lai, khi dong tu bing thach cao c6 wu diém la HSTH dau
tuoi va chat kho rat cao, tuy nhién khéi dau c6 d6 cimg dmh két va do dco kém, va c6 thé khong
an toan vdi sirc khoe ngudi tiéu dung. Qua Bang 4 ciing cAn ghi nhan 1a néu dung hén hop mubi
MgSO,: CaSO4=1 2 tao dong cho HSTH dau phu kha cao (chi sau thach cao) ddng thoi ddu
phu tao thanh ciing c6 nhiéu wu diém vé tinh chat cdu trac, c6 thé dap img dugc nhu clu cua
nguoi tiéu dung.
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4. KET LUAN

hach cao, tac nhan dong tu dugc sir dung phd bién dé san suit dau phu hi¢n nay tai Viét
bo két qua higu sut thu hdi va chi sb tring cao nhung céc tinh chét cau tmc cuia san phim
Iché so v&i dau phu dugc dong tu bang cac tac nhan khac. Hon hop mu01 MgSO,: CaSO,
o kha nang tao cho san phim c6 nhiéu tinh chit wu viéc vé hiéu sut, cdu tric ciing nhu
tring. Nudc chua thu nhin dugc tir nghién ciru nay c6 thé dung déng tu protein dau nanh
3 ¢é san xuat ra dau phu chit luong va an toan hon cac tic nhan khac.
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ABSTRACT

ICOMPARISON OF YIELD AND TEXTURAL PROPERTIES OF REGULAR TOFU
WAS MADE FROM DIFFERENT COAGULANTS

Nguyen Thi Minh Nguyet" ", Pham Thi Kim Ngoc?

'Industrial University of Ho Chi Minh City
’Ba Ria — Vung Tau University

"Email: ntmnguyet@jfoodtech.edu.vn

objective of this study was to make clear the effect of coagulants on yield and textural
of regular tofu. By determinating the coagulant content, yield of tofu, we have
the content of coagulants and the appropriate parameters for each agent. The
and yield of tofu was coagulated by the tofu whey were not so high as these by
but the Max force and Gumminess of the whey tofu were significantly higher than the
imilarly, the textural properties of tofu coagulated by the whey were higher (only lower
4+ CaSOy). The results indicated that the tofu whey can be used to coagulated was
safer. In addition, the results also showed many abnormal indicators (such as yield of
ness index and the limitation of the physical properties) of regular tofu coagulated by
These results have never been published before.

- tofu texture, yield of tofu, tofu whey, coagulant.
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