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Abstract: In order to select soybean materials for the preparation of low bean odor soymilk chewable tablets and probe into the
preparation technology, to promote the research and development of soybean deeply processing products in Heilongjiang
Province, this study selected the seeds from four high protein soybean varieties planted widely in Heilongjiang Province as
materials to prepare soymilk. We used PME-GC-MS ( solid phase microextraction gas chromatography mass spectrometry) to
analyze the content of main volatile substances in soymilk and screene the soybean varieties with low off-flavor, and determined
the optimal formula for processing soybean chewable tablets. The results showed that the soybean variety Dongnong 56 was the
most suitable to be used as raw material of milk with low bean odor. We prepared soymilk by raw milk method, and obtained
soybean powder by spraying method. And the optimal processing of chewable tablets was 83. 523% soybean powder, 7. 625%
xylitol and 8. 852% maltodextrin were added, and the soybean chewable tablets were obtained by pressing. The product
obtained by this formula has good chewiness and the highest sensory score.
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Fig. 1 Preparation process of soybean chewable tablets
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Table 1 Single factor experimental parameters

of chewable tablets formula (%)

% Factor

K- A B C
Level PR A % ZFHIRS
Soymeal Xylitol Maltodextrin
-1 80.0 5.0 5.0
0 82.5 7.5 7.5
1 85.0 10.0 10.0
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Table 2 Sensory evaluation standard of chewing tablets

5iH S WA 4
Ttem Score Standard for evaluation Scoring
LaRES 25 FLE ALY 20 ~25
Color FLE iy 10 ~19
FLEAAYS 0-~9
AN 25 PR LEBl3E 2 20 ~25
Flavor TR A1) HE AR 2 10 ~19
I RE T 0~9
% 25 FRRARI , TCvD BRI, ML R4 20 ~25
Taste TERPALIE, RS AT RLRE , WEL VR T 4 10 ~19
HUBE , A AR AR, R 22 0-~9
HYURD 25 TEASELF , RIEOCH , Wi 20 20 5% 20 ~25
Organizational status JEATELF DR , W7 TE 4 SUHA S 10 ~19

WAL R TEAS NS 52 8, e L0 G 7™ 5, 9 1l o HL 0~9
1.2.5 s gaE KRR THEIETEREN Rk ) 30 g, il &Ky 8 3h J7, I §r
U, IR TR E, B Sh o SR A TA-XT Puls i 2.0 mmes™' 33 2 0.03 mm - s™", i J5 ik
FAASCA AT EL UGG e J5 A R (P/36R #63k) o MIE % 10.0 mme-s™' 3 E A BOFHIME,
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Table 3 Volatile substances and reference retention time
e L IR e A BRI
No. Volatile substance fieference retention No. Volatile substance fieference retention
time/min time/ min
1 =AM b 5.52 40 2 — AT 22.53
2 1,3,5 - SR =4 6.15 41 2 - HE 22.76
3 I 6.41 42 2 - SR 22.21
4 oL 8.32 43 1,1 - —H3E - SR 22.57
5 K 10. 14 44 1,3 - -4k 22.67
6 Xt~ HE 10.39 45 + Uz 22.91
7 A 10.40 46 1 - g 23.89
8 2 - LAY 10.52 47 1 - 34 -3 - 23.78
9 2 — s 10.57 48 2R 23.93
10 ff] — F 2 10.85 49 2,4 - BRI 24.85
11 2 — WP JE -3 P ( A) 12.32 50 LA 24.87
12 1 - s -3 i 12.84 51 2 - KO 25.11
13 vay dg 13.62 52 R 25.63
14 B 13.17 53 R 2 - THmE 26.39
15 2 - LIREE -3 - LI EEEE 14.23 54 j7 27.22
16 3 - Pl 14.24 55 B3 27.49
17 FrREN 14.30 56 A 27.18
18 2 - CIERE 14.56 57 1 - P -2 — 7 I3 3R Rt 27.19
19 2 - T 14.62 58 IR e 27.20
20 2 — ALk 15.31 59 R B E 27.23
21 1,3,5,7 - B Uk 15.84 60 5,6,7,8 - AP AR 27.96
22 FIHHT W 15.98 61 4 - BHETE 28.71
23 KL 16.19 62 T HBR 28.76
24 3R -1- T 16.32 63 2 - -1 - 28.87
25 3 - 3 16.78 64 1,4 -3¢ 0% 28.88
26 1E S 16.59 65 AV 29.52
27 CABIA/3 — FEHET 17.54 66 2 - I 29.68
28 K 17.67 67 2 — kI 29.73
29 2 - Pl 18. 85 68 1 - T 30.29
30 2 — R EE 19.09 69 %% 31.71
31 2.3 -3 19.44 70 A5 A I BN 31.74
32 6 — HIEE -5 - ks -2 — i 19.61 71 AR 33.21
33 PR S i 20.10 72 2,4 - BT 34.34
34 i 20.46 73 R, R -2,4 - T4 33.23
35 3O -1 - B/ 21.42 74 4-FNRT -1 - 34.83
36 T 21.61 75 ok 35.45
37 3-CHh 21.93 76 A 35.88
38 3 - EfE 21.94 77 KB 36.49
39 3ZH2HE-13-C K 22.18 78 ) 37.84
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Fig. 3 The effect of soybean powder content

on soybean chewing tablets
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Table 4 Response surface test design and results
G KEH % 2FHI AN BBV 3} 3
No. Soybean powder/% Maltodextrin/% Xylitol/ % Sensory score Hardness/g
1 82.5 10.0 7.5 82.5 8445.7
2 85.0 5.0 10.0 85.5 6051.9
3 80.0 10.0 10.0 82.5 7196.3
4 84.2 6.7 9.2 92.0 4933.7
5 85.0 8.3 6.7 84.5 7147.2
6 80.0 10.0 10.0 82.0 7124.0
7 85.0 5.0 10.0 82.0 5079.4
8 85.0 7.5 7.5 86.0 6216.8
9 82.5 7.5 10.0 80.0 5395.2
10 85.0 10.0 5.0 77.0 6216.8
11 85.0 10.0 5.0 79.0 6872.7
12 83.3 10.0 6.7 86.0 8899.6
13 85.0 5.0 10.0 83.0 3881.7
14 82.5 7.5 10.0 78.0 5811.7
15 83.3 8.3 8.3 93.0 7309.0
16 81.7 10.0 8.3 85.0 8395.2
x5 BETERAREBEFENNT
Table 5 Variance on regression model of sensory evaluation analysis
RS 5 B ¥ p P e
Source Sum of squares df Mean square Significant
A Model 260. 34 6 43.39 11.69 0.0008 =
TRA L Mixed linear 12.21 2 6.10 1.64 0.2462
AB 18.40 1 18.40 4.96 0.0530
AC 30.31 1 30.31 8.17 0.0189 *
BC 36.61 1 36.61 9.86 0.0119 *
ABC 90. 26 1 90. 26 24.32 0.0008 e
% 2% Residual 33.41 9 3.71
el Lack of fit 22.78 4 5.70 2.68 0.1543
4l 2% Pure error 10. 63 5 2.13
ER 2% Total error 293.75 15
R? 0.8863 R 0.8105

adj

T FIR P<0.05 KFEREFE; " FR P<0.01 KFERERE. TR,

* means difference is significant at P<0. 05 level;
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Fig. 6 Response surface of sensory evaluation

means difference is extremely significant at P<<0. 01 level. The same below.
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Table 6 Variance analysis on regression model of hardness evaluation

T3 2R Rl A ¥5J5 p » B
Source Sum of squares df Mean square Significant

HE7 Model 2.434F +007 5 4. 869E +006 11.59 0.0007

IRA M Mixed linear 1. 810E +007 2 9.058E +006 21.56 0.0002

AB 5. 040E +005 1 5. 040E +005 1.20 0.2991

AC 5.122E +006 1 5.122E +006 12.19 0.0058

BC 5.113E +005 1 5.113E +005 1.22 0.2958
#%% Residual 4.202E +006 10 4.202F +005

el Lack of fit 1.534E +006 5 3.068E +005 0.57 0.7208
4% Pure error 2. 668E +006 5 5.336E +005

iR 2% Total error 2. 854E +007 15
R? 0.8528 R 0.7792
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Fig. 7 Response surface of hardness evaluation
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