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Abstract: The spray drying technique for producing soybean milk powder with low anti-nutritional factors was studied and compared

with 6 kinds of commercial soybean milk powders. The papain hydrolyzed soybean milk was prepared by traditional raw pulp processing. By

investigating the physical characteristics of soybean milk powder, the optimal spray drying processing conditions were determined as follows:

inlet temperature of 185 °C, inlet flow rate of 350 mL e_hydrophilic monoglyceride and twain 80 (3:2) dosage of 2.0%, and the
maltodextrin dosage of 5.4%. Under these conditions, the we abilitf and dispersibility were 74.05% and 11.94% higher than those of ice spring
soybean milk powder, respectively. The solubility was better than those of other commercial soybean milk powder except for Weiwei and Black
Bull branded soybean milk powders. The urease activity was negative, the contents of S-conglycinin, glycinin and phytic acid were lower than

that of commercial soybean powder, trypsin-inhibitor was 15.32% lower than that of ice spring soybean milk powder, and soybean

agglutinin was 14.00% lower t at of Yonghe soybean milk powder. The data indicated that the soybean milk powder produced by the

process had g avor and solubility,~and the contents of glycinin, f-conglycinin and phytic acid were significantly lower than that of

commercially soyl milk powder.
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{Fa'tﬁe 1 Effects of inlet air temperature on the physical properties of soybean milk powder treated by spray drying

HRGRE/C KSEEI% IR/ DHCHE s AR /[x 107 (g/mL)] IR /(g/100 g)
170 3.32+0.26" 154.33+2.49° 75.33+1.63% 24.19+0.15° 79.11+0.13°
175 2.67+0.12° 145.30£2.05% 72.67+0.89° 21.58+0.52° 79.45+0.14°
180 1.87+0.08° 135.00+2.16* 67.21+1.53° 21.67+0.25° 79.42+0.07*
185 1.33+0.11¢ 122.34+1.70° 59.00+2.33° 20.78+0.14° 79.93+0.11°
190 0.98+0.10° 135.00+1.63¢ 63.63+2.05° 20.42+0.17° 79.800.12°
195 0.70+0.21° 142.3142.62° 61.8+1.05% 19.61+0.22¢ 79.25+0.15%
200 0.67+0.16° 148.33+1.25" 78.43+1.00° 19.56+0.12¢ 78.86+0.12°
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Table 2 Effects of inlet flow rate on the physical properties of soybean milk powder treated by spray drying

At Z/(mL/h) Kar6-&/% S /s DR/ AREE/[<10(g/mL)]  EAFE/(g/100 g)
300 0+0.25¢ 116.67+2.10°  50.89+1.05 21.40+0.12° 79.55+0.14°
09° 124.67£2.49°  52.82+1.33¢ 21.16+0.05° 79.90+0.06°
30° 134.00+2.45°  55.2040.80° 21.10+0.06" 79.62+0.21°
( $ 2.01+0.21° 137.114£2.94°  63.67+2.33 21.14+0.04° 78.98+0.18°
500 2.33+0.13" 157.70£2.87*  69.10+2.89" 21.08+0.05° 78.50+0.11°

% 3 TRIFFIX MR FRAIS
Table 3 Effects of different emulsifiers on the physical properties of soybean milk powder treated by spray drying

FULAIAP £ RS HHCHE/s AR E/[x10%(g/mL)] R (2/100 g)
B 6 BR AN 125.67+2.49¢ 68.00+4.55 22.38+0.38° 79.51
K2 I HERE 115.71+2.62° 69.03+1.63° 23.92+0.05¢ 79.71
FEKME A 82.00+1.63° 52.67£2.10° 30.49+0.18° 80.53
NS 94.66+2.62° 57.33+1.25° 23.72+0.11¢ 80.84
w38 60 84.68+2.05° 63.30+2.05" 28.81+0.24 81.15
k3% 80 83.33+2.06° 63.33+1.25 26.51+0.58° 80.92
F AL 133.72+3.70° 69.001.66° 18.08+0.10° 78.46
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Table 4 Effects of the emulsifier ratio on the physical properties of soybean milk powder treated by spray drying

FULF B (ab) pEPAEIS R s EARE/[x10%(g/mL)] AR E/(g/100 g)
1:4 84.3342.49" 58.33+1.25° 29.49:0.65 79.96
32 72.33+2.87° 51.53+0.94° 29.44+0.56* 80.35
2:3 74.6743.30° 53.23+1.70™ 29.52+0.25° 79.61
4:1 82.3142.05° 56.3342.05™ 30.20-+0.34° 80.49

JE: ab R FEAKE R G feekiR 80 Atk A ab.,
%5 SRANFIAET T IR RIS 4

Table 5 Effects of dosage of compound emulsifier on the physical properties of soybean milk powder treated by spray-drying

B S A T E Y% RS Bt ARE /<107 (g/mL) R EN /100 g)
0.5 117.00+8.83° 75.67+1.70° 26.59+0.27° 80.14-.
1.0 97.67+2.87° 71.00£1.63° 27.700:09° 80.50
1.5 92.67+3.09° 60.72+1.70° 28.370. 30
2.0 79.33+4.99° 53.67+2.62° 38 400.30" 31
2.5 75.00+4.32° 51.33+2.05° 28.3320.31%" 81.57
3.0 72.02+5.10° 49.3342.49° 28.45+0.33" 82.01

*® 6 ZFMHERINEX TR R H R E MR
Table 6 Effects of maltodextrin dosage on the physical properties aryéensory quality of soybean milk powder treated by spray drying

RFMENE , iﬁ?ﬁa&‘”& R s .
DA ) ] & B 4 ,’:hu };:’%:——» AN
% NPT SRS X103 (g/mL. (@100 SRR B Fh B
FIRBR—A, KEE, THERNAR,
0.9 88.00+2.45"  60.67+1.70° 25.48+0.64° 80.16 . R -
KRS HAbrE J& EREA B
. FRER—,  HHE, LEANR,
1.8 84.3342.05*  57.00+0.82%" 25.53+0.42° 80.33 i X
RS s HHE Fok
rg BHE—, KEE, 2HRUR,
' 00+1.63° 'i'bc«'d ' ’T‘me‘??\ﬁx‘ K E A
2.7 76.00+1.63 53.67+2.05 7 82.21 A5 S B EbaE kB ok
) FRHRA, KRG, 2R,
3.6 65.67£2.87° /51.71+2.87° 27.90+0.06 82.70 . X -
HAR S bRt FoJa Eok
£, . FR#E—RE,  EEE, 2E%YR,
4.5 61. 63° 51.00+1.63° 28.06+0.56 87.87 . X -
HAR S bRt FoJa Eok
3 . FREBRARAF, K FE, 2HFRUE,,
61.70+3.68° 6.67+0.47 29.46+0.48° 89.67 . R -
H B RE G ER
. | X FHRBRARAT, KEe, NRLE
60.31+1.89¢ 44.00+0.82 30.50+0.11° 90.25 R
H B vk, RGBTk
] \ i FRARMST, kb, ZERML,
7.1 60.33+1.25°¢ 45.33+1.70 30.40+0.64 90.41 . R -
AR VE R
. : . FRARIRAF, @&, ZEATHE,
8.1 60.01+1.63 44.33+1.70 30.99+0.74 90.53 . X
R EhrbaE A B8R MR
] ] FRARMS, O, Rafk HH
9.0 60.67+1.25¢ 43.67+1.70 33.44+0.12* 90.72 . X
Ry EhrbaE L i

188



MR EmRHY Modern Food Science and Technology 2017, Vol.33, No.12

_ FH ), RAERTEIRT o a. fRJAIREAH IATAE,
R 5] W\ WA B o
23 BRERET LM G T E LA HIRE A, B R K ZIRE G 6B T A Analht T

15

t

23.1 wWERBATEESN

B 1 AN 2 v, ARPUE AT S -
ERER AR SRR R (A& B B BT 8 S 0k
THK (p<0.01), H pHEEREER 3 MEE (o's as B

(=]

KEEREE / (ng/g)

KT TR ARV TP A EL 5% SRR T (OO Gh O ¥ b
AT AL -FEEREE 100 3 A TIE, KRG A
RRPE AT T AL R RAAE. ek 7 AT, (G4 e
7 SR P REEE I 2 I E, MRS RICT TR E 20¢
LN, B R UK R T IR 15.32%, S olg e s . b B om b
R GHEEER LK IR 14.00%, Bt S8 E T =
FoAh i & =2 i 1
" " 4 . I_rti 0.5
97.4 ku &
& 0.0
~WEEEilE S 9 e
31.0ku ' ' "" S
21.0kn P Ny EP?hJXEEI%H B-HKERRE
. - . — , 2Thec nts of glycinin and g-conglycinin in different
144k . soybean milk powder

'123456

VB e R T HIE KA R EAS T EFMEE
(p<0.01); “*RThika ANk pHREGLELFDH
(p<0.05); REFHATHENEZFILE (p<0.05); 48R FH

powder and cooked sayggan millé ATARERTRE (p>0.05); K T-R8F.
JEZ: M: marker; 1: 5{;&213;}25 2 Ehay 2392 4%»@1‘]&})%:13541
3 ARER 4 »~~% by 5. MRREEIN 6 4 4 8 AT, ARHUETRIA T I 4
Ok ERE T 2 BRIk B VKSR B0A SR R 74.05%F0 11.94%, VEAREE
A 30 g/100 g BV 449 A& Breede AR G RSN, TR E T EE A .
xR7 TRIEZAMPINEREFEE

Table 7 The contents of anti-nutritional factors in different soybean milk powder

B 1 TEmhEE I RAT R SDS-PA
Fig.1 SDS-PAGE analysis of different brands of

PiB/(Ulg) M & B 7 g B % F/(ng/g) A B/ (mg/g)

2 2D A 5.99+0.10° 1.46+0.01°

L3 A 8.64+0.49° 0.90+0.01°

L Japc A 6.09+0.21¢ 1.42+0.02%
L 2R At 5.38+0.43¢ 1.44+0.01°
S SIS Pk 6.20+0.60° 5.41+0.66° 1.53+0.02°
AAzwer R g Pk 2.60+0.10 5.900.63° 1.41+0.01¢
% ANF 2.5l P 5.25+0.05" 7.43+0.24° 0.86+0.01
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% 8 TEIZFMHU4TER R
Table 8 The physical properties of different soybean milk powder

SRS S NEPAEIN R s ARE B[ <10 (g/mL)] R/ (/100 g) K%
Yo 3 Iy 51.3342.05° 37.33+2.05° 4421+1.14° 90.29 2.47+0.01°
KRk 2 I 237.67+3.68 53.00+£3.27° 35.41+0.07° 83.63 1.284+0.25"
2 g dndy 50.33+1.70° 45.33+0.5° 49.33+1.27° 96.43 1.920.03¢
PVt o 824 48.33+1.25° 24.00+0.82¢ 51.40+1.37® 82.01 3.84+0.08°
Kfe 40.00+1.63¢ 43.30+1.25° 52.12+0.87 82.33 2.64+0.12°
BhERH 42.33+1.25¢ 34.33+1.25° 40.53+1.16° 80.35 2728+0.10°
1% ANF & 5L 61.67+3.70° 46.67+0.50° 29.46+0.48° 89.67 2.24+0.29¢
3 2%1 '% [5S] Lonnerdal B, Sandberg A-S; Sandstrom B, et al. Inhibitory

AT LI I E B /K e o AR G AR IR T2 4
GFNIEERL BRSSP UE TR T SR W 5
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SN(61.7043.68) 5. (46.67+0.47) s+ (29.46+0.48)x10
g/mL Fl 89.67%, Frh gt AN Bt FL oKk SR s 5
FU T 74.05%H1 11.94%, #RRERR4E4Ef B4 T
oh, T HETESI . ERETEES T
13 S FUR T IREEE R R, p-AEEREE . RELER
HEMER S ESCT TS SN, REEE
ELUKCR A S AME 15.32%, KEEERIL]
WK 14.00%. ~

HH Ik

. E LR TE A A = 0 5T ) 7 A [D]. i
DUl R #2013 4
CAO Yu-jiao. The optimi
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