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Optimization of Preparation Process for Fresh Soft Soymilk Cheese Using Three Different Coagulants

LI Ying-ying!, DA Jiu-xiang!, LUAN Guang-zhong!?*, CUI Ya-li*, HU Ya-yun!, LI Zhi-cheng*?
(1. College of Food Science and Engineering, Northwest A & F University, Yangling 712100, China;
2. Shaanxi Engineering Center of Agro-product Processing, Yangling 712100, China)

Abstract: Three different coagulants, S-gluconolactone, magnesium chloride and papain were individually used to prepare fresh
soft soymilk cheese from cooked soymilk. Key process parameters such as inoculum amount of starter culture, coagulant level
and NaCl level were optimized by means of orthogonal array design. Soymilk cheeses obtained from these three coagulants were
comparatively tested for the major physical and chemical properties and sensory characteristics. The results showed that the
optimal levels of starter culture, coagulant and NaCl were the same for the preparation of soymilk cheeses using -gluconolactone
or magnesium chloride, which were 0.020%, 0.20% and 1.0%, respectively; the optimal levels of starter culture, CaClz, coagulant
and NaCl for the preparation of papain-coagulated soymilk cheese were 0.010%, 0.02%, 0.05% and 1.0%, respectively. The
soymilk cheeses obtained with the different coagulants had similar water contents. The papain-coagulated soymilk cheese
received the highest sensory evaluation score, the magnesium chloride-coagulated one had the highest protein content, and the highest
cheese productivity was achieved through coagulation with &-gluconolactone. Although the cow’s milk cheese and the soymilk
cheese prepared under the same technological parameters had similar protein contents, the fat content of the latter represented only
one-third of that of the former and the latter showed higher water content and productivity and a slightly lower sensory evaluation
score. Fresh soft soymilk cheese may be considered as a low-fat healthy substitute for fresh soft cow’s milk cheese.
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Table 1 Criteria for sensory evaluation of fresh soft soymilk cheese
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Table 2 Effect of GDL level on coagulation properties of soymilk

GDL I /%  BEFLIN ) BEFLAR AR FLi OD FEFLATRE /g BFLERE1(g * 5)
0.20 83’ BERA GRS, @ b, kL 0.167 165.263 + 6.966 141.690 + 6.188
0.30 3930 BERA GRS, @ b, kL 0.393 270.638 + 8.869 178.973 + 10.978
0.40 34’ PG AL, bR, ML, AR 0.578 456.014 + 12.290 247.037 + 7.832
0.50 29'30" WO, T w A, Rk I 0.347 629.896 + 13.812 264.534 + 8.086
0.60 22'50" YOG, K, BRIKKRE 0.281 741.483 + 6.150 255.407 + 9.875




4 2012, Vol. 33, No. 16

86iltl=

K3 AFE MgCl nEx SRR ME N
Table 3 Effect of MgCl: level on coagulation properties of soymilk

MgCl2 7% I 1% BEFLI ) EFUIRES FL3i5 OD 1i ST Ig BFLFE (g - )
0.10 90 At — — — —
0.20 320" KIN-PESCH, DA, Gk, L& 0.305 198.998 + 8.718 149.085 + 4.437
0.30 <10"” LRV, TR m e, I8 Rl 0.806 259.226 =+ 0.084 209.851 =+ 7.458
0.40 <5" RIMATEE, FibbaHo RS, ABEZ, MHIENHEZ 0825 68.601 & 0.857 44.463 + 4,589
0.50 <5" RIMATEE, FU AR, FLEH ™ H, 45l 1.246 43.172 + 3.277 25.495 + 1.989
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Table 4 Effect of papain level on coagulation properties of soymilk

papain R INHEE /%  HESLIN A HEFLIERE Ig LB /(g * 5)
0.02 90/ A
0.04 27'30" 86.785 £ 1.682 112.437 £ 3.068
0.06 17'40" 82.992 + 1.063 111.524 + 0.462
0.08 12'10” 79.821 £ 2.107 110.841 + 4.398
0.10 9'30" 77.675 £ 1.315 107.575 £ 2.543
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Table 5 Effect of CaCl: level on papain-induced coagulation
properties of soymilk

caCl-iis . .. o BB |
T LR FLEODMN LA g N
T 1% (g *s)

0 27'30" — 86.785 = 1.682 112.437 + 3.068
0.02 15’ 1.517 104.315 £ 2.893 126.710 + 2.739
0.04 12'30" 0.556 109.940 £+ 1.375 135.180 + 1.240
0.06 8’ 1.845 122,570 £ 5.964 143.190 + 2.555
0.08 5'30" 1.918 131.834 +5.491 147.820 + 1.594
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Table 6 Orthogonal array design and experimental results for
optimization of GDL-coagulated soymilk cheese preparation

o AR KIEF  RE

RIS 1% BGDL/% C &#k/% D(*%1) PN

1 1(0.010) 1(0.20) 1(0.5) 1 46.92  86.6

2 1 2(0.25) 2(1.0) 2 46.34  83.0

3 1 3(0.30) 3(1.5) 3 4536  79.6

4 2(0.015) 1 2 3 48.00  93.0

5 2 2 3 1 47.80  79.3

6 2 3 1 2 4639 822

7 3(0.020) 1 3 2 49.96  90.7

8 3 2 1 3 4578  83.8

9 3 3 2 1 47.34 853
ke 46.21 48.29 46.36 47.35
KIE ke 47.40 46.64 47.23 47.56
FEE ks 47.69 46.36 47.71 46.38
R 1.49 1.93 1.34 1.18
ke 83.07 90.10 84.20 83.73
KE ke 84.83 82.03 87.10 85.30
W ke 86.60 82.37 83.20 85.47
R 3.53 8.07 3.90 1.73
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Table 7 Orthogonal array design and experimental results for
optimization of MgCl.-coagulated soymilk cheese preparation
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0.02%. papain %N 0.03%. EHHFEME1.0%. K
BRI N 0.015%~0.020%; /KB /a5 2 HigidE T
S BH0h papain # I 0.05%. CaCle 3 Il 0.02%. £
EHIRINE 1.0% KEEFAINE 0.010% . 18 1 B 256 5F
ANFRARFE I (1) 2 RNF B LB e P i 5 8, fRP RS
Tl il 1. 22400 CaCla i3 & 0.02%- papain ¥ Il i
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Table 8 Orthogonal array design and experimental results for
optimization of papain-coagulated soymilk cheese preparation

AR KIE™ B

K5 511% B MgCl/% C fr#h /% D(%1) 2% M5

1 1(0.010) 1(0.20) 1(0.5) 1 4850  80.2

2 1 2(0.25) 2(1.0) 2 36.84 843

3 1 3(0.30) 3(1.5) 3 3502  83.0

4 2(0.015) 1 2 3 50.15  88.1

5 2 2 3 1 3540 834

6 2 3 1 2 3499  87.0

7 3(0.020) 1 3 2 48.03  86.3

8 3 2 1 3 3343  86.0

9 3 3 2 1 3495 914
ks 40.12 48.89 38.97  39.62
KIE ke 40.18 35.22 40.65 39.95
AR K 38.80 34.99 39.48 39.53
R 1.38 13.91 1.67 0.42
ks 82.50 84.87 84.40  85.00
KE ke 86.17 84.57 87.93 85.87
PR ks 87.90 87.13 84.23 85.70
R 5.40 2.57 3.70 0.87

W Aﬁjifj B CaCl/% C papain/% D frth /% *if/(;: F?’;E/g
1 1(0.010) 1(0.02) 1(0.03) 1(0.5) 3481 873
2 1 2(0.03) 2(0.04) 2(1.0) 3276 827
3 1 3(0.04) 3(0.05) 3(15) 3271  89.0
4 2(0.015) 1 2 2 3418 827
5 2 2 3 3 33.17 868
6 2 3 1 1 3505 853
7 3(0.020) 1 3 3 3545 911
8 3 2 1 1 33.64 79.4
9 3 3 2 2 3331 849
ki 3343 34.81 34.50 33.76

KIE ke 34.13 33.19 33.42 34.42

MR ks 34.13 33.69 33.78 3351
R 0.71 1.62 1.08 0.91
ki 86.33 87.03 84.00 86.33

EE ke 84.93 82.97 83.43 86.37

PP ks 85.13 86.40 88.97 83.70
R 1.40 4.07 5.53 2.67
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Fig.1 Soymilk cheeses prepared in this study using different
coagulants
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Table 9 Major physical and chemical parameters of soymilk cheeses
prepared in this study using different coagulants

TR &RESU% Ji1% K% BOE 0 BRE T

GREUTH: 9.821+006° 5571013 80.99+0.16° 4855+ 0.49° 912

MAETHE 1140 £005 6.26+0.09° 7946 +023° 39544032 89.8
PAETTH: 959+008° 656+014 79.31+034° 3552+ 050° 931
“FLrE

1058 £0.18° 18.60 £ 0.19* 60.52 & 0.42° 22.27 £ 0.45° 9.0
Pt

VE: BRI RERIRTE P < 0.05 iS5 X ] N A7 7E 25 574 .
3 & #

31  JH GDL #E[H & LA i 305 &g I b T
ZBHON KEEFA I 0.020%. GDL bt 0.20%. £
AN 1.0%; ] MgClI #E[F & 3L il 7E B i 305K 5+
T RIS T 22800 IR N i 0.020% . MgCl V3 i
0.20%-. FXEhVN N 1.0%; LA papain Jy &t [ 77 &) 1 Hr iof

BOVOR G I (10 i T 22 800 977 N 0.010%
CaCl 755 0.02%-. papain %5 15 0.05%. & &8N &
1.0%, A3 305 im0 10 K 57T I 28 S 0 1R 7= il b o
3.2 3 ikl [ R0 vk [ S LB A 0B R ORI
DU ICER I A A 1) K 7 051 I ey 4390 e v
FULBEBRIVER R 8O Tl & B dwe e, 1 GDL KW
WIS e dm . SYIRSAHLL, SRS s,
i IR PE A A

33 PRALFRbR SBCE VRO I LU B R, B O
R R AE A B 205 7 L T AL T D e 2R AR o

2% W -

[11  E®APE, ACASIO U A KE K EHIM I TAMKE[]. H E &,
2010, 46(4): 57-62.

[2] R 20104FH [H K G B3R B 20104 i 2R [0]. Aol g B
2011(2): 6-10.

[3] CHUMCHUERE S, MACDOUGALL D B, ROBINSON R K. Produc-
tion and properties of a semi-hard cheese made from soya milk[J]. Inter-
national Journal of Food Science & Technology, 2000, 35(6): 577-581.

[4] YOUNG V R. Soy protein in relation to human protein and amino acid
nutrition[J]. Am Diet Assoc, 1991, 91(7): 825-835.

[B]  E& NEFR E¥EALS KRB AR RGN EL]. LRl
KR ASRBIER, 2009, 29(3): 193-197

[6]  BERPE. FLSFLEI T2 M]. Abst: s E AR H Rk, 1999.

[71  ouker, S8, bRk, 55, O T L EBIC[]. o E L Tk,
2004, 32(11): 21-23.

[8]  ZWE:, BAE. BN T E I T L s3] T E LA Tk, 2007,
35(2): 29-31.

O] 280, BRI, g, 55 AR B A ST IS B B ORI, &
b5 R e Tk, 2009, 35(2): 95-99

[10]  XSHa, 2=TFufk, THRE, &5, B bRy (O RRBEWI N T T Z Mot 5[], &
i EHE, 2008, 33(4): 80-82

[11] 8y, FEaKug, A5 HURF, 45 Bt R G Alcalase ] GLFLd FE
WA R PEARAG[I]. Hh DR 279, 20086, 21(2): 90-95.

[12] 25 i, WL R 1 Alcalase W & SLALELAGHFSL[D]. dbat: P
Rl K2, 2005

[13] xR SSRGS [D]. dbat:  E A&k K2, 2000.

[14]  VF3CIL, MREEAL, BRBSSE. FLERI L529 IAE KRB [I]. 4k
2R FIAREIERR, 2003, 24(4): 411-414.

[15]  #EMRE, PUOER, frm i M), bt b AR Tk AL, 2006.

[16] i iE, &R, KOG TR GILEILA R[] IR
BB, 1994, 15(3): 66-69

[17] NOHEJ, PARKSY,PAK /I, etal. Coagulation of soymilk and quality
of tofu as affected by freeze treatment of soybeans[J]. Food Chemistry,
2005, 91(4): 715-721.

[18] MG, BE, BUEE, 45 AT T L ZSEOE T[]
P E S5 Tk, 2007, 35(6): 17-20

[19] AR, M, ALRTR, 55, BOTTIREEFURPE BT T[], iR
%, 2007, 32(4): 103-105

[20] LUCEY J, FAi. T/~ (L) 3] EFL s Tolk, 1995, 23(6): 300-
301; 285.

[21]  GB/T 5009.3— 2010 £ /K 43 (K1l [S].

[22] GB/T 5009.5— 2010 fr & AR E[S].

[23] GB/T 5009.6 — 2003 £ i I Ui (¥ 5 [S].

[24] TSENGY C, XIONGY L. Effect of inulin on the rheological properties
of silken tofu coagulated with glucono- 6-lactone[J]. Journal of Food
Engineering, 2009, 90(4): 511-516.

[25]  FvC4L, ALY SR BURITE BGE N A R Tt R [9]. Erah B,
2007, 28(6): 363-366.

[26] LOPEZ M B, LUNA A, LAENCINA J. Cheese-making capacity of goat's
milk during lactation: influence of stage and number of lactations[J]. Journal
of the Science of Food and Agriculture, 1999, 79(8): 1105-1111.



