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Effect of Pre-treatment on Anti-nutritional Factors in Home-made Soybean Milk

SHI Hai-yan, FAN Zhi-hong*, WEI Jia-yi

(College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China)
Abstract: Objective: To explore the effect of pre-treatment on anti-nutritional factors in home-made soybean milk. Methods:
The retention rates of anti-nutritional factors including tannin, phytic acid, soponins and trypsin inhibitors in soybean milk
made from soybeans after soaking, frying and germination treatments at room temperature or chilled condition were determined
and also compared with that of soybean milk made from un-processed raw soybeans. Results: The retention rates of tannin and
phytic acid, saponin and trypsin inhibitor activity in soybean milk made from germinated soybeans were 31.83%, 27.28%, 20.19%
and 12.89%, respectively. The retention rates of tannin and phytic acid, saponin and trypsin inhibitor activity in soybean milk made
from soaked soybeans at room temperature were 34.56%, 43.72%, 32.10% and 9.91%, respectively. Compared with the soaking
and germination treatments, frying treatment revealed the weaker effect on lowering anti-nutritional factor level, but it still
exhibited a significant difference with the control soybean milk made from un-processed raw soybeans. The retention rates of
tannin and phytic acid, saponin and trypsin inhibitor activity in soybean milk made from fried soybeans were 64.05%, 54.59%,
28.78% and 10.88%, respectively. Conclusion: Compared with raw soybean, the retention rates of anti-nutrition factors in
home-made soybean milk made from soybeans subjected to different treatments were significantly decreased. Moreover, the
germination had the most obvious effect on the reduction of tannin and phytic acid and soaking treatment for 12 h revealed the
best effect on the reduction of trypsin inhibitors.
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R FREX 50.09 K&, sk 300mL T = 41
AR 4. 8. 12h, BT UKMAM(4C) &A1 PR
W12h. BWL G, 7 REWK, HRKM R K
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KM FREL50.0g9 K&, Bk 300mL, 30°Ci#
M 8h Ji5, BRRIMIKIGE TG4 30°C 44 F k% 2d,
WIRAE 4h WK —Wk, R FE I 2E K400 1.5cm.
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K 680nm EL (A E G E o AT B IRAE My b vk 51,
B LLT IR (ma/mL) R BEAR bR, TR 5 R AL bR )
1] 577 7% y=2.5619x+0.0064, R2=0.9995.

1322  HERAIFEECE e

Oy PR BCE R AM E K 20mL BT B ZE = A,
JI\ 50mL100g/L R B - $h BRFE I (PRI 50g JE7K
TR T 1.2% SRR, w754 500mL), ¥
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Table 1 Determination procedures of trypsin activity in samples

il FRAE ML BREERIML FERE CRUmL R SRERmL

L-BAPNAV 25 25 25 25

FERIR 0 0 05 05

LEFK 15 15 1 1

5.3mol/L 2./ 05 0 05 0
37°C{ifh 10min

2.0mg/mLiEE AR 05 05 05 05
37°C AR 10min

5.3mol/L 2./ 0 05 0 05

1500r/min & .L+10min

oA B A E R IR A K () 15, LR TE (2=
TE) F b 300 o1 2 1 I 2 s Bk R R

TIA=(i/100%) X (m: X f1 X f/mo) )

2 TIA R (A EEDEIFRIETE ((mg/mL)2l(mg/g);
i I A E s mo A FE R /mg; ma IR ER (T
wimg; T AFERMFRBEAE S R ARETIRE ALY
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Table 2 Effects of different pre-treatments on the yield of soybean milk
. EIRI(30°C) .

(Ean il ViR 12h(4°C Jux 2

EiEa ARhb ™ o 2h S 12h(4°C) il Y
T 1% 85.01 &+ 0.42¢ 87.23 + 0.68¢ 88.74 + 0.79° 89.95 + 0.99 88.46 + 0.77¢ 91.70 + 0.132 90.98 + 0.82%
T /g 15.59 + 1.10* 14.10 £+ 1.18® 13.57 +£ 143 13.09 £+ 0.26° 13.19 £+ 0.32° 10.48 + 1.68° 12.98 + 1.02°

e FATE B b F AR R OR T B T2 (P < 0.05); TR /%= GRS RR KA RIX 100, R,
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Table 3 Contents of anti-nutritional factors in un-processed raw soybeans, soybean milk and soybean milk residues
FE i oy TR L3 pSEAL] Tl
JEUREHK G /(mg/100g) 309.23 + 6.45 887.91 & 4.27 2794.86 & 9.43 630.34 + 11.71 1916.30 + 4.02
2% J5 & /(mg/100g) 218.97 = 5.46 789.43 + 3.29 1399.57 + 12.61 358.01 & 14.93 424.18 + 6.64
Eﬁz /(mg/100mL) 12.00 * 0.10 40.82 +0.39 70.66 + 0.09 18.51 & 0.29 22.88 +0.12
&3 /(mg/100g) 47.97 + 1.34 306.06 & 3.32 635.82 & 4.51 138.91 + 8.42 112.87 +6.23
H: K&, GETHERETEHRUFREGE, TIREA BN ERNGE D SIS FRETEREZEM, #HK 1009 KEHEKEE. TR,
K4 BHELABREPUREHEDE. CBPERAEFAFERESREE
Table 4 Contents and retention rates of anti-nutritional factors in soaked soybeans, soybean milk and soybean milk residue
. Hilh(25°C) A (4°C)
BT it
IR ik 4h 8h 12h 12h
Y5 K /(mg/100g) 215.35 + 4.96(69.64) 201.83 * 6.49(65.27)" 187.96 + 5.47(60.78)° 192.84 + 3.25(62.36)
3% 5 5= /(mg/100g) 136.27 =+ 5.66(44.07)2 124.93 + 5.14(40.40)° 114.56 + 6.38(37.05)° 117.11 + 2.57(37.87)
ey #42K /(mg/100mL) 13.73 & 0.02(22.21)¢ 18.01 & 0.01(27.23)° 21.73 & 0.03(32.41)° 19.43 £ 0.00(29.41)?
.3 /(mg/100mL) 7.18 + 0.16(40.51) 6.59 + 0.12(37.82) 5.94 + 0.09(34.56)° 6.18 =+ 0.13(35.36)°
. /(mg/100g) 39.04 + 0.15(3.56)" 29.38 =+ 0.42(2.58) 29.41 =+ 0.52(2.49) 29.48 + 0.39(2.51)
R85 K /(mg/100g) 619.93 + 4.39(69.82) 586.41 + 12.42(66.04)" 556.34 + 9.10(62.66)° 602.58 + 10.87(67.86)"
il J5 5 4 /(mg/100g) 484.91 + 3.53(54.61) 411.22 + 14.86(46.31)"  388.24 & 16.48 +(43.72)"  414.70 & 13.54(46.70)°
JiELi7d 8 5/K /(mg/100mL) 2.34 + 0.02(1.31)" 3.36 + 0.01(1.76) 3.89 + 0.03(2.01) 3.08 + 0.02(1.62)°
4 /(mg/100mL) 24,52 + 0.32(48.18)" 23.17 & 0.41(46.31)° 21.58 + 0.42(43.72)° 23.44 + 0.34(46.70)°
¥ /(mg/100g) 177.31 + 13.21(5.63)® 164.72 + 12.53(5.03)® 151.71 & 10.98(4.47)" 167.90 + 4.79(4.99)
B K5 /(mg/100g)  2616.30 + 16.53(93.61)°  2563.20 + 3.20(91.71) 247447 + 9.73(88.54)°  2502.23 + 10.68(89.53)
il J5 JE 42 /(mg/100g) 1119.33 + 19.64(40.05)*  1072.81 + 5.29(38.39)" 1037.15 + 12.42(37.11)°  1089.85 + 14.34(38.09)
LN #2K /(mg/100mL) 0.30 + 0.02(0.05)" 0.47 + 0.01(0.08)° 0.68 = 0.03(0.11) 0.61 + 0.02(0.10)
G /(mg/100mL) 5457 & 0.18(34.06)" 51.74 + 0.19(32.85)" 49.86 + 0.12(32.10)° 53.67 & 0.16(33.97)°
G /(mg/100g) 593.42 + 11.29(5.99) 569.39 + 6.78(5.53)" 535.28 + 8.75(5.01)° 531.95 + 11.96(5.02)°
25 K G /(mg/100g) 466.76 + 12.32(74.05)° 401.46 + 16.64(63.69)° 357.69 + 20.23(56.75)° 389.41 + 9.12(61.78)"
3% 5 5= /(mg/100g) 241.49 + 14.56(38.31) 196.63 + 20.68(31.19) 182.71 + 19.62(28.99) 202.67 + 12.37(32.15)
psEAL} #25K /(mg/100mL) 0.28 =+ 0.00(0.22)¢ 0.45 £ 0.01(0.33) 0.58 =+ 0.01(0.42) 0.48 £ 0.01(0.36)°
&I /(mg/100mL) 11.87 + 0.28(32.85)? 9.47 + 0.16(26.66) 8.77 £ 0.34(25.03) 9.53 + 0.13(26.75)
. /(mg/100g) 122.04 + 7.30(5.46)? 105.21 + 3.26(4.53)° 95.23 =+ 5.23(3.96) 129.13 + 10.87(5.40)z
R85 K /(mg/100g) 1535.42 + 18.39(80.12)*  1134.25 & 26.48(59.19)>  1098.38 =+ 23.48(57.32)°  1145.19 & 21.45(59.76)
- il J5 5 4 /(mg/100g) 315.71 + 12.49(16.48)> 229.89 =+ 4.25(12.00)° 212.51 + 2.64(11.09) 217.83 + 5.69(11.37)
.3 /(mg/100mL) 16.33 & 0.09(14.87)? 11.54 + 0.08(10.69)° 10.56 =+ 0.22(9.91) 11.09 =+ 0.21(10.24)¢
¥ /(mg/100g) 109.34 + 4.82(1.61)° 92.39 & 2.45(1.31)® 86.02 + 1.43(1.18) 81.97 + 18.46(1.13)"
e TP EUE N S AR N A RS B PUE IR T A O RS PSRRI T B, AL %, R
2.3 BN DL R I S BUE IR R TR MR, R B 2SR R R,
A 1M T1 IR 4h %2 8h BIRLIN Ta] B P 7 Hh e K IR PRI 2
N T I ) B FE 2 B KRR I K 5 K, 8h & 12h Z[f), TIHEZ M FEEES 4h £ 8h i
RIEREHEMER E K. Gl TPPrE =N & 'Lk ) B AR L AT i 2%, 10 FE At ey 77 DA 5 7 G I ) B
4 B W55 4h 22 8h Z[A] [T B BEAHIT o B B R U 7R
% 4 AT, SN YU R T A bR TR R AN, R 12h KRG
N [R] (1) ZE KT 32 2 KR FERRAR, 200 12h R 5 &2 K PUE IR & BB S T =R AR R IR R 9 5 1K
TIREARRD, KR ZEH. B AR T, MR O, RS R ZMERRK, mREEES, X

mﬁ&z s ﬁ¢t ik R A,
ARG, RO /KEEIUERE TR R,
uz% 5 REEWK T B FRP <0.05), 1

SR B EEARN BN . AE Oh 2 4h fRRIEIN TR BEN K

{Ajjl[_ﬂ gmo

fift T

ST AN T Jst PR ),

G PUE FR N T B I A) A K R PR A
PUE 7 18 o e R F
KA 5y O T A K R Y I ) A ) K
PRI AR, DT B AR B0 97 R

o AR ER
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Table 5 Contents and retention rates of anti-nutritional factors in fried soybeans, soybean milk and soybean milk residue

F b ey R

A MW TI

YOIk /(mg/100g)  257.32 4 9.24(83.21)  608.73 + 15.39(68.56)
filJ 5 B /(mg/100g)  205.33 & 7.64(66.40)  484.71 + 13.67(54.59)
&3¢ /(mg/100mL) 10.8 =+ 0.10(64.05) 26.43 =+ 0.45(54.59)

& ¥ /(mg/100g) 34.69 + 0.14(2.35) 198.10 = 11.58(4.68)

1937.20 + 15.47(69.31)
930.55 + 12.42(33.30)

544.80 + 15.21(86.43)  1061.85 + 17.93(55.41)
275.85 + 11.64(43.76)  225.61 + 16.21(11.77)
13.57 + 0.23(39.48) 11.37 + 0.18(10.88)

128.76 + 10.88(4.28) 81.56 + 1.27(0.89)

43.86 + 0.15(28.78)
602.07 + 11.80(4.52)

#6 RIMKARGPUREBEERK. SEPXRAEFATIEEREXR

Table 6 Contents and retention rates of anti-nutritional factors in germinated soybeans, soybean milk and soybean milk residue

B LN LS

B BEW TI

REEKE I(mg/100g)  167.42 + 19.28(54.14)  388.48 + 28.87(43.75)
%5 B /(mg/100g)  104.61 + 24.35(33.83)  242.19 + 24.16(27.28)
3¢ /(mg/100mL) 5.41 + 0.23(31.83) 13.31 + 0.84(27.28)

¥ /(mg/100g) 23.76 + 0.84(1.99) 119.37 = 37.97(3.49)

1576.86 + 28.75(56.42)
691.55 + 26.43(24.74)

20557 + 1451(32.61)  544.92 + 14.56(28.44)
116.15 + 19.54(18.43)  250.27 + 12.49(13.06)
5.25 + 0.28(15.16) 13.57 + 0.23(12.89)
79.43 + 4.22(3.27) 12.88 + 23.81(0.17)

31.01 + 0.26(20.19)
490.29 + 32.38(4.55)

HIEZPS A PN RE =587 a4 (e S PSS

BN AN 1] 5 8508 37 I 1t A AN [R] 11 5
Wi . Vijayakumari SR TR B SHUE IR T
MRgm e KI, FEFTEHRKTRIEAHMUIS, &
AN R AN X R R TS AR Ry B,
W LW T MubarakSh¥ &3 58 T2 85 17K vh =3
MR 120 5, A N RRIE AR R K T K. ik
Ab, Azra FROESH TR LT Oh J5, Bl
T 3.3%,  [RI AR L5 2 1 S A /NI B TR B
Madgi Z0 )] G e, R IR AT BT

G R I K AR AT 5 R R 1 K T 4
HREMRIMERS Gl h &PUE RN 75 BEMISE
B NP <0.05), Hripp&E NERohBE, H
UONHEIRYE T1. SHEIRI)E, P07 K 70 #
U . Emire SFUILLAES TR 12h HAREIRNA LS
31 97°Cln#k 35min JE HUE IR T E A, 453
WRGHREMAETEMPOLRE P B, MR TI.
M 70%. 65%. 45%. 82%, I AREHLH
LA GAE MM FE T & HUE R T NS0 24%
25%-. 35%-. 52%-. X —45i R 5ARLEKME MK E LR
SRR G AT R E B
24 KBRS LR LR G b U SR S
Al

St b E KO RILHIER G K Sl dus =
R iR 5 iR TR EE AT DL 2 BRACR & %
PUE RN T B (P < 0.05), ZilibifilG K= e S gt
AR TI SREAAH, HXABHEZH, MHRS
L S R IR S AR A/ . BG40 130°C . 10min 1)
ARG AR E, AR RO T R i B K e,
Ramakrishna G005 Lh 7k 2838 . Tk T O BN F
ST EERGEm, AT T3 & R R R K.

EARAT SCRRR T A R R IR 3 K, Madgit™)
M5 T2 100°C bl Jm JLPUE IR I 1 I AR %,
FORE R R R B K, TS &8 R B R . R,
I AR SR K LA HUE IR R N TR
A 5%
25 JZFRRE LRI HIE G R HUE IR T R
A0

SR RCEF Ja KRG RIS Sl h puE IR T
EERMIEL 6 P, KA A KESERPRHUEFRF T
RN EER TR TP <0.01). JF H58ME L HE
IR ERPHUEFRN TS EME, RPN ER DS HUE
TR 7 IR A dR ke A oMRaE, 2200 3d R A
KGR B %A 5 62.80%. F3EAERIE T KT
A R TR S A AR DL, R B ELAE W A 20h 1
B IR AR 0 PTG iR MR A
AL I R N, LRI BRI R . K
ZFUTI R PEDUE IR I T K, AT RE RS S UL R R
R, 752 i PR 5 2R S R v o 5 ol B 2 T A
PUE TR 7Dk TR 2F AR K P AR L 5 2l
PR AR SR R (K P08 IR N B0 52 B 5 2 il
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