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Study on the technology of soybean residue dietary fiber blueberry beverage

NI Long’, CHEN Xue, HUANG Chuan-Yan

(College of Food Science, Sichuan Agricultural University, Ya’an 625014, China)

ABSTRACT: Objective To study the technological conditions of a kind of soybean dregs dietary fiber blueberry
beverage. Methods Using fresh soybean dregs as the main raw material, Lactobacillus bulgaricus and Neurospora
crassa (1:1, V:V) were used as fermentation strains to extract soluble dietary fiber (SDF) from soybean dregs by
mixed fermentation. The effects of fermentation time, inoculum size, skim milk powder and white sugar addition,
fermentation temperature and other factors on the fermentation technology were investigated by single factor
experiment, and the orthogonal experiments were used to optimize the preparation technology. Fresh blueberry juice
was added to develop the technology of soluble dietary fiber beverage of soybean dregs with dietary fiber content,
stabilizer selection, sensory evaluation, physical and chemical properties, etc. Results The optimal fermentation
process for preparing SDF was: the fermentation time 72 h, the inoculum of strain 4%, the skimmed milk powder 3%
and white sugar 0.5%, and the fermentation temperature 32 °C. The best formula of the dietary fiber beverage was:
4% soybean dregs fiber, 9% white sugar, 0.15% citric acid, 0.1% compound stabilizer (0.033% Xanthan gum
+0.067% CMC-Na), 0.01% food flavor, 0.02% vitamin C. Conclusions This dietary fiber blueberry beverage has a
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unique flavor, excellent taste, rich nutrients and stable properties, and is a functional health drink suitable for a

variety of people and having better quality and market.

KEY WORDS: soybean dregs; soluble dietary fiber; fermentation strain; blueberry beverage
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Table 1 Factor level coding table R 5
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Table 2  Single factor level variable table

B
B

kK A B c D

¥ ospRve  EEBEA AR RER%
1 2 0.0 7 0.00

2 3 0.1 8 0.05

3 4 0.2 9 0.10

4 5 0.3 10 0.15

5 6 0.4 11 0.20

x=1 @)
\Y

Krp: X WEEF4ES R, g/mL; m Rk R A 4R
i, g VORI A RS B AR 4R DORHAR, mL.
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M HER M
245 BEXE

mh AR EE T 4 CCT R 72 h U, #7555
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HNIFE/NH, TERE TR E NEITE G0, BUFE
ORI E AR . BLARBCE BBt I 3R 3.

*3 HEBARABESRRERERRITESRE
Table 3 Sensory quality scoring standards for soybean dregs
dietary fiber blueberry beverages
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*4 TEFRMERAHRINIBLER(N=3)
Table 4 Experimental results of extraction of soluble dietary
fiber from soybean dregs (n=3)

K3
P SDF #&H/%
A B C D
1 1(3) 1(48) 1(24) 1(3+0.5) 13.1+1.2¢
2 1 2(72)  2(28) 2(2+1.5) 15.9+1.0"
3 1 3(96)  3(32)  3(1+2.5) 14.5+0.8"¢
4 2(4) 1 2 3 14.7+1.6"¢
5 2 2 3 1 17.4+0.6"
6 2 3 1 2 15.5+1.9%
7 3(5) 1 3 2 14.1£2.0%
8 3 2 1 3 16.242.3%
9 3 3 2 1 15.1+1.4%

K1 435 419 44.8 45.6
K2 47.6 495 45.7 45.5
K3 454 451 46.0 45.4

W2ZR 4.1 7.6 1.2 0.2
B #E F ik
B>A>C>D
AszC3D1
S a ) RAT R

VE: A3 AN R 2 BE B KR I 351 22 5 (P < 0.05).
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3.24 AR EI R EIRS G A

R P INA 4% AT R LT 4E, 9%M />
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Table 5 Effect of various factors on the sensory score(n=10)

WM R G Wt TSy
1 2% 76+2.3¢
2 3% 83+1.9°
ALV PRI T T A 3 4% 9243.2°
4 5% 82+2.6
5 6% 80+2.4¢
1 0.0% 80+1.9¢
2 0.1% 91+2.4°
SRS E R 3 0.2% 83+3.1°
4 0.3% 78+1.8¢
5 0.4% 73+2.8°
1 7% 80+1.8¢
2 8% 84+2.6
SYigi 3 9% 90+3.4°
4 10% 82:+2.8°
5 11% 78+2.5°
1 0.00% 75+1.8¢
2 0.05% 84+2.3¢
TR 3 0.10% 87+2.6"
4 0.15% 90+3.1°
5 0.20% 85+2.7¢

T =3RS R 7 B AR R AT Bk 22 5 (P < 0.05).

3.2.5 HoBBes B X ARALIRKE

S RILAAT R A A e N . ARSI . B
RoER R RAINE . FrEREIE I EE, L
T 5325 IR 3 R I8 1 174 1 s M (EMAR ) o 2 DA S 4 B30 T),
T8 3 E S R B R ORHEL 7, IE 2SR T RN EE R
=k 6 .

6 45K, THlEESAEREYCRE Y M m
2 X IORHERE sZ A/ NF 2 C>A>B>D, Blf
Wi > SDF > 2 7l > #1745, e thdl e ABC.D; 1440
94 4y, It 4 NRRIBRAMA A TR S L e s
4% FEEFIRINE 0.1% . FVRPBRAS NG 9% AR 0.15%,
MHZ T, ARPES SDF XHMIRHR M5 Z AR, mits
SE RN ORHECE S A BT T, SRS B R 4T
HEWERYORE @B, AW, DU BHEE KW B 7 i 3
I,
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Table 6 Experimental results of soybean dregs dietary fiber
blueberry beverage (n=3)

Erae REWA%

A B C D

1 13) 1(0.1) 1(8)  1(0.05) 75+2.3¢

2 1 2(0.2)  2(9)  2(0.10) 81+1.8°

3 1 3(0.3)  3(10)  3(0.15) 87+3.2¢

4 2(4) 1 2 3 94+1.5°

5 2 2 3 1 85+2.4¢

6 2 3 1 2 82+1.5°

7 3(5) 1 3 2 90+3.0"

8 3 2 1 3 79+2.6°

9 3 3 2 1 88+1.7°
K1 243 259 236 248
K2 261 245 263 253
K3 257 257 262 260
W% R 18 14 27 12
BE# F ik C>A>B>D

Al ATy A;B,C;,Ds

T [ — 8 AN TR 7 B A 5 A6 30 AT #5422 5P < 0.05)

33 MELER
33.1 BRFHRIRE

OB IS a0 40 ST P PR AT T DR fok S 70 R TR A s
KW, Hoh gt GOE R R R m=20 g, ZIREUITE Bk
AR A 4T my=3.48 g, HIARTHE IS AT
JRE B A AEER RN 17.4%.
332 HHFRERG 4GNS E

RIS LT 4E TR m=4.0 g, P4 et e
PRHATL V=100 mL, AR IIYOR R 2 4 5
Hh 4 g/100 mL, M EAHFEE, YR 2F 4 i
52N, SEENEH.
333 #EAkE

7 GEIREW, B ERRE RSO A Bk,
[ FsF 42 T R 00 14 L 081 S PR b S i P R 1k 29 5 A R
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W, HRP A 0.033%2 B M 0.067%5% H B 47 4 K ihh g7
IR i, FETEER T E 3 NG LTRSS ZE B FasE R RN FH/% Tk
%, ZNEE YRR R E TR
0.067+0.133 +
®7 BRENRSEEMEMN
Table 7 Effect of stabilizers on the stability of finished products 0.05+0.15 +
T AR /% FasEtk .
# 5 IE+CMC-Na 0.15+0.15 +
0.1 +
0.1+0.2 +
5 JRURE 0.2 +
0.075+0.225 +
0.3 * Vi SRR S RIOTLERE, R R AR, SRR
HUEMAZE, UL BEERAE = (2 20~30 °C)iE 7 d Ja gk
0.1 * s
CMC-Na 0.2 +
3.4 BEROHIRAAIBLMR
03 " W% 8 PR, RIEELFERREE . RS, §h
ZREFRASY, PR, STHEARTE B R R
0.05+0.05 ++
4 % g
0.033+0.067 +++
FLRE +CMCNa AR T VR £ 2T 4 R R SR 12
0.025+0.075 o PEAT T WFSEA0MT. AT AR S e DR e e, 2% i
01401 . [G]57 72 h, BERHERE R 4%, BISUIK N 3%, FbER

0.5%, KB H 32°CH}, T8 SDF (¥ A BEHE IR 1

®8 HEBEAAHESHNENMR

Table 8 Physicochemical properties of soybean dregs dietary fiber blueberry beverage

LT R e o I
SH A miee  RETEEEmeame wmiae,  FEEX RIGHEA

/(g/100 mL) /(CFU/mL) /(CFU/100 mL)
Eistan 5.670 0.452 4 1.246 0.354 86 30

2, RBCER 17.4%. LIS RE (2 4 h 3L hth, BFE T —
FEE AR AR E IR T, &RERY, Y45
LY 4% . FRPHEN 9%, ¥R R 0.15% . ERE
FIM 0.1%(0.033% % J5 i +0.067%CMC-Na) . & A
0.01%. 4EA 2K C 0.02%H}, NG —FhalEE | BRREIE
USRS . PR AR . EFRRUFE  HERRRE . &S
FiOBERH . A Bl & SR T S B S REME a0k, 1%
R B4R 4 i 4 g/100 mL, K EBEECH 30
CFU/100 mL, &% 8500 86 CFU/mL, &IRFEHRI& 4 E
FARME . R T & R I B 4R AR e B it ik
TR IR ORI R R A

SE 3k
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