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Optimization of formula of soybean buckwheat solid beverage
TONG Xiao—meng, CHAI Chun-xiang "

(College of Biotechnology and Food Science, Tianjin University of Commerce , Tianjin 300134 , China)

Abstract; A soybean buckwheat solid beverage was developed with the buckwheat flour as a major material with the addition of
soybean flour, xylitol, compound additive, which was convenient to carry, instant drink, rich in nutrition and delicate taste.

Through single factor experiment, orthogonal experiment and the comprehensive quality evaluation for soybean buckwheat solid
beverage ,the best comprehensive quality formula and the brewing temperature of soybean buckwheat solid beverage were
determined.The experimental results showed that the factors influencing the comprehensive quality of soybean buckwheat solid
beverage were buckwheat flour, soybean flour, xylitol and compound additive in turn.The best comprehensive quality formula of
soybean buckwheat solid beverage were as follows: buckwheat flour was 7.17 g, soybean flour was 0.16 g, xylitol was 1.59 g,
compound additive was 0.07 g, the total weight was 9 g.The sensory score reached 88, the stability index X value reached 1.38,
the color AE* value reached 8.61 ,the viscosity value reached 0.011 Pa-s,the final comprehensive quality score reached 49.9.

The best brewing temperature of the best comprehensive quality formula of soybean buckwheat solid beverage was 80 °C.
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FLR-F (JD200-3)  PEFHJERS HL 1A FR 2 W 5 48
K2 EYNT =B R R w5 i 222
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1.2 SKEHE
1.2.1  BGFEAE BRI & 00 T2 mA Fas.
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{3 120 H Bkn dE R 56 5 4 57 22 05 35 20k K
i AN =N LTS ) | RS 1 a2 = I = e SR =L TubrNg I 1 |
P2 RS L LU AL R A | B FA AR SR TS L S R I BR A 4l
L, EEZ I 3:4: 34, BRE HEC I E S TR
FE DR EATIR A, BEHE: 10 min, 285 M FREL
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1.2.2 B 53 AU ZE & B AR By i e
i o 8 71| D 7 N 721 N 11 = = L Tuk Ny L B | RS
I FEFEBESINGE SRS IS ey B AR R T
PAPR RS AR PR 5 K-, 5l A 80 °C (100 mL
AR K v J5 R T 45 & i B PR, O 1 HE B A 1Y S
BBV IE RS S5 o
1.2.2.1  APHEEFIEMNTE  EEEEF 0.09 g
FEEK 9 g BT WY 0.2 g 54T, IR EARBEEEE N
BN 1.2 .3 .45 g, EEE RPN MTEIR, B0 E
R B P S N o
1.2.2.2  EEHEMFIBRNENFE EARPEE2 .
FEER 9 g BTy 0.2 g £LM4F , B B FCH I
&4 714 0.02 .0.05 .0.09 .0.14 .0.29 g, DIZEA T
SRV A FE R, B0 58 S B SN A I
1.223 FEEMBMEMNFE FEARPEEE2 ¢ &
N 0.09 g FE T K 02 g 554 T, iR B IR
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A2 FEE R R IINE
1224 WEEHEBINEMTE HEARPIEE2 g B
BN 0.09 g MIFEEHM 9 g 45140 T, & B8 S IR I
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TR LG R BRI (R 1)
F 1 WEFFLZFESUORY IE AR 50560 I R KF
Table 1

The factors and levels of orthogonal experiment of

soybean buckwheat solid beverage

KT #s i (g) _
AhtmE ARG FRAR L
1 1 0.09 6 0.06
2 2 0.14 9 0.1
3 3 0.29 12 0.2

1.2.4 ¥ E IR WS PORMEE A b B AR IE J7 v i it
BERYSEEG BT Bt IR A A A UORF R G i B AR
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AW TFES R . B IERMENLR 2,
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FoR o BROIARE I =R, SRAP S ELAE Sy die 26 1 il
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Table 2 The sensory evaluation standard of soybean buckwheat solid beverage after brewing

T VS
BOEfE  OORVRUERE R, VLI, BERBERETEER AT ROE,  BEAEE MR A EATARETTIED)
(2045)  REEEERY(14-2055)  KEADRENEA(T-13 5) R RY)(0~6 5)

@iF PUEY— RO 112,
(20 73) A (14~20 71)
% YRV BRI WRIE SEE,

(35 41) i A= A IR (24~35 43)
"R FEH B UAR LUIE, ok
(25 43) (18~25 4})

BB LI, W5 R 22 , il 152
(7~13 43)
Yok A RURLEY, JLF- o5k,
A RAEZ (12~23 47)
I A A TR WA SRR
(9~17 43)

B AL, 5 % A
(0~6 53)
HORHURLER B3R ) 11 A7 50K,
i e A AR (0~ 11 43)
T R AT HLA SR
(0~8 5)
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Table 3  Effect of xylitol addition on the comprehensive quality of soybean buckwheat solid beverage after brewing

AR i () R A Rt X Bife, AE" B (Pass) L5y VRS
1 83.0+1.0 1.65 +0.01 8.69 +0.06 0.016 +0.000 47.2
2 87.0 £1.0 1.38 £0.00 8.60 £0.04 0.011 £0.000 493
3 81.0 £1.0 1.26 £0.01 8.57 £0.07 0.010 £0.001 46.0
4 76.0 +0.0 1.10 £0.02 8.51 £0.09 0.008 +0.000 43.2
5 69.0+1.0 0.98 +£0.00 8.49 £0.11 0.007 £0.001 394
52 mm, % 93 mm) th, Rl S BEFEI A IR E R FoR,
Wiho WULRHTREGFEUCBEPES A] RERARE TR 3R 2 R E4MF
T WS BT B, SRS BTI LAfa , prem gste
bR AEOIAR I Y, SROP A S R 22 g ) AR _
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B RIS T, JE LB N AE 0.02 ,0.05 il 58
o BMELE 0.14 g DL B, Z54 S RITP A T
¥, 3= 2 DR T 5 0 S 0 590 s i 2 1 R, Ok A B
FE T, CTEmg s e B . T LA, A2 BRSO Y S AR R
i 0.14 g,

2.1.3 FEEMBINEMRE RS B, IEE RN
WHINETE 9 ¢ W, 28 B M TP . BlHE IR IS
TGN, B T 2 I S ARORI £ A hh R B 4
FHiE TR BINETE 9 g LIRS, Ok &R
HLFREEFAARNL, BEER2E, BRI M, B
HAE9 g LI LAY, 286 PR Z A T M, BRI
TETF ok 22 09 BRI 5% 22 M5 4 0Ok 26 B T v, IBOE TR
FE A AR TP B O R OB R, BRI AE 15 g e N
AR . FTLL, FEEMAIEAERINE R 9 g

214 EEMEINERE a6 v, T
BINETFE 0.1 0.2 g B, ZE & Sh R PEAr B i o Bl & 75
TR TSN B S0, B 3R A7 E S OREBY 25 A R
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Table 4 Effect of compound additive addition on the comprehensive quality of soybean buckwheat solid beverage after brewing

SRCHR NG AS 0 (g) I FaRETE X it AE” FY (Pas) ZEtr oy
0.02 720 £1.0 1.12 £0.00 8.62 +0.07 0.007 +0.000 41.1
0.05 77.0 £1.0 1.19 £0.02 8.62 +0.02 0.008 +0.001 438
0.09 86.0 + 1.0 1.38 £0.00 8.61 +0.03 0.011 +0.000 48.8
0.14 89.0 £0.0 1.79 £0.02 8.61 +0.08 0.025 +0.001 50.5
0.29 84.0 +2.0 3.51 £0.01 8.60 +0.01 0.031 +0.000 48.0
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Table 5 Effect of buckwheat flour addition on the comprehensive quality of soybean buckwheat solid beverage after brewing

J3R 5

TEHM

FEA BN (g) BEH FEtE X i AE” FJE (Pa-s) LR b TS
3 76.0 £2.0 0.41 £0.02 8.54 +0.02 0.006 +0.000 43.1
6 85.0 1.0 0.69 £0.01 8.59 £0.01 0.008 +0.000 48.1
9 88.0 £1.0 1.38 +0.00 8.60 £0.01 0.011 +0.000 49.9
12 82.0 +0.0 2.04 £0.00 8.63 +0.02 0.029 +0.001 46.7
15 70.0 +2.0 3.23 £0.01 8.69 +0.05 0.035 +0.000 40.3
6 MR B R [ AR ORI £ £l T R I

Table 6  Effect of soybean flour addition on the comprehensive quality of soybean buckwheat solid beverage after brewing

R AN (g) EHEPS Rk X Pl AE” FJE (Pa-s) LEr b TSy
0.02 75.0 £2.0 1.42 £0.00 8.72 £0.01 0.014 £0.002 42.8
0.06 82.0 £0.0 1.35 +0.00 8.68 £0.03 0.014 +0.000 46.6
0.1 87.0 £2.0 1.31 £0.02 8.65 +0.02 0.013 £0.001 49.3
0.2 87.0 £1.0 1.38 £0.00 8.60 £0.01 0.011 £0.001 493
0.3 71.0 = 1.0 1.43 +0.01 8.54 +0.06 0.009 +0.000 40.5

B, B OB B IS DN 2D, ORI RN R R
AR . BINETE 0.1.0.2 g LA BT, 256 i B PP 49
B2 AR, FEEERAE T 2 5 oo e, Al
ORI T2 75 R G 00 Y W] 0, W B 08y B B Y SR
TR B Ok, BRI AE 0.3 g B JECA B . BT RL, B
R RALE SN 0.1 0.2 g,

22 HEFZEXRKMEERREERAEZER
HERSSH

2.2.1 ¥ GFEEBEZSUORHEC U7 it J5 & 38 AR 1 T
R 5047

2.2.1.1 By 5 FE A [ A PORES Oy X = b s BRI
SrEgsEE AR T R Ry B AT, S B SR A [
BUREHRE TP R R IRIT R : C 5228 > D B 58
>A KPEEE >B BEEHEIMA. hE7 Py K, K,,
K {H AT, 28 T 5 22 B S UORHE B PP 2 S A B9 e 7
ﬂ‘j:czDzAzB] ,BDEEE R 9 g,ﬁﬁi*ﬁ}O.Z g,/l\‘*%@2 g,
BN 0.09 g, BiE 11.29 g, FELE T, B TR
WY 9 g Wyes & 3R BIASUCRHS #EATIBCE P& , K
M SR WA UORHE R PR B IR T o < 3F
AeHy 717 g, TGN 0.16 g, ABHBE 1.59 ¢, KLU
31 0.07 g, BH 9 g( T XHHE Y F I 2, AN ——
SUHUEHA ) o LR IE, FrAS 8% & 5% 55 [H B OB E T
5332k 88 43, Wi 5 OB BB T E A O R o
2.2.1.2 B ELFEAL [E AR PORHEC J7 % b i s AR E
posZm fER 7 TR R, E AT, B2 B TR AL [N 2
YOoBhm SRR E R R IIR)T A C 33EK > B &L
BF > D W EE > A ARKEEE, R T PN K, .
Ko, K B AT, 38 57 5728 [ 25 POk b il 5 ke i e
ﬁj"j C3B3D|Az ,E[]%i*ﬁ 7.53 g,’E@EE&ﬁu%‘U 0.18 g,ﬁ
Y 0.04 g, ARHERE 1.25 o, B 9 g ZH0UE, TS BT
TR A F SOk 2 P X B SE 1k 3.86, Wil 5 ik
B ERE PRI o

2.2.1.3 B S FEAE EZRYORHED X B v b S B
W EER T Y Ry (BRI, B2 L5 E SR
BHA2E AETHRZRRIT R D ¥ 5k > C IRk >
A KWERE >B ZRcisimgl. R 7 P19 K, K, K,
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{ERT 50, B 5 FF 27 [ A IROR 6 25 B R L 7
D,C,A,B,, Bl #% & B} 0.05 g, FE &8 7.83 g, A BEEE
0.87 g, WA 0.25 g, ME 9 g, ZUGUE, TS
DIEE BRI R A2 AET (B4R 8.99, vl 5 ik
ka2 AETHE K,
2.2.1.4 w5 FEEZ B A YOREL I e v S BN RE
gm T P R, E AT, RN B T IR BRI
BLRLEE R R )T R C FEZE K > B ZRECERINF] > A
ABERE >D ETH ., BRERT Py K, K, K ER A,
TS FEEE WA OB e K BC 7 S CiBA D, B
FEAZH 8.01 g, B ECUSHNF 0.19 g, RBEEE 0.67 g,
K013 g, BEE 9 g LRIGIE, TS T 0 FE 7 B K
FelBh BE S35 0.047 Pa-s, shifd J5 ORI kR K.
222  PEIFEEFESYORHPI)E LEA S I 1 45
WE54HT 7 P R AERA, 5200 T 5 3E 27 [
BUPRERE SR ZEIRIT N :C 228K > D ¥ Ok
>A ARWEEE > B EELEIINF,. HET P K K K
{H VT, 85 0 57 57 B S POBL 2R -6 W BT S AR 1 e T 2 -
C,D,A,B, , RIFEZE K 7.17 g, FF B 0.16 g, A M
1.59 g, BECEINF 0.07 g, M 9 g, LLIUE, FfS i
HFEZ W AUOR R E A, mEE B Y, DRI,
ROEIE 5/ W TR PEE3h 49.9 43, vl 5 Ok
AR R 4R b, A E IR T N E AR
[ AR 2 A i B AR B o
23 HEFZESUKBEEMRRERAHEERE
HERS S

FH 2% 8 I, vhyfa il )2 7 80 CHY, L5455 BTIT 43
B o BEAE W IR B B9 BN, T 3R 2 W S UORHY
EA R RS TR R RS, sh IR EETE
80 C LA, ot iy Fa e ME g 22, Fh FEE IR, 2L
SRR AE T35 22 05 0OWIAL IR g 74.25 C, i LUAE
60 °CH170 CH,FEZE N M AWML LA SE S, v
LR R 80 °C B}, 3522 05 78 4 UEA T Ak, M Ab 5 55
2200 & B T e BB AR AR E DN, s R R
227 HUBE VRS MR e Ik ik B fefde . o gt 38 3 o
80 °C LA BT, L34 M BT T 4, TR KT
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Table 7 Effect of formulations on stability, color, viscosity , sensory evaluation and the

comprehensive quality evaluation results of soybean buckwheat solid beverage after brewing

A= = [
s kb DU cppmD el g mEX  omeas B FENA
1 1 1 1 1 68.0 £2.0 0.40 £0.02 8.65 +0.24 0.006 +0.001 38.8
2 1 2 2 2 76.0 £1.0 1.44 +0.00 8.94 +0.16 0.013 £0.001 434
3 1 3 3 3 82.0 £2.0 2.57 +0.05 8.74 £0.11 0.047 £0.001 46.8
4 2 1 2 3 88.0 +1.0 1.38 £0.01 8.61 £0.18 0.011 £0.000 49.9
5 2 2 3 1 80.0 +1.0 3.22 +0.03 8.97 +0.20 0.025 £0.000 45.8
6 2 3 1 2 71.0 £1.0 0.80 £0.01 8.70 £0.14 0.013 +0.000 40.5
7 3 1 3 2 79.0 £2.0 1.87 £0.02 8.63 +0.07 0.018 +0.000 45.0
8 3 2 1 3 720 +1.0 0.53 £0.00 8.37 +0.06 0.007 £0.000 40.9
9 3 3 2 1 81.0 £0.0 2.65 £0.01 8.87 +0.19 0.018 +0.000 46.3
Ky 75.3 78.3 70.3 76.3
Ky, 79.7 76.0 81.7 75.3
Ky 71.3 78.0 80.3 80.7
R, 43 2.3 11.3 53
K, 147 122 058 209
Ky 1.80 1.73 1.82 1.37
K, 1.68 2.01 2.55 1.49
R, 0.33 0.79 1.98 0.72
K, 8.78 8.63 8.57 8.83
K 8.76 8.76 8.81 8.76
Ky 8.62 8.77 8.78 8.57
R, 0.15 0.14 0.23 0.26
Ky 0.022  0.012  0.008 0.016
K, 0.016 0.015 0.014 0.015
Ky 0.014  0.026  0.030  0.022
R, 0.008 0.014 0.022 0.007
K, 43.0 44.6 40.1 43.6
K, 454 434 46.5 43.0
K, 44.1 44.5 45.9 45.9
R 2.4 1.2 6.5 2.9

‘B‘E :Kll \Klz \Klg \Rl L‘/LE‘ZEE}Z%%T&*’?‘ 7K21 \Kzz \K23 \Rz LJ*@%‘I‘% X ﬂ‘:’*‘é‘)‘:ﬂ?, K31 \K32 \K33 \R3 u%ﬁé AE* ﬂ‘:’*lﬂﬁ*ff‘me \K42 \K43 N

R, LIBEBENAEDR, K K, Ky (R PLZEE B0 165 .

E R AR LI S e T

Jitf AL TC T i R R ) B SE B 2R

Table 8 The experimental results of the best brewing temperature of the best

comprehensive quality formula of soybean buckwheat solid beverage

HE(C) R PESY Bt X i AL B (Pas) Gt TS
60 65.0 £2.0 1.13 +0.00 8.61 £0.02 0.008 +0.000 37.2
70 740 +1.0 1.17 £0.01 8.60 +0.04 0.009 +0.001 422
80 90.0 £2.0 1.38 £0.00 8.61 £0.01 0.011 +0.001 51.0
90 88.0 +1.0 1.38 +0.00 8.59 +0.07 0.010 £0.002 49.9

PR B R , R UL SN U H I K BESS IR AT, BEL

KRG BEA LR, S S0t J5 popk R i o B /D VR g

TR B VRO RS . TR B R SR A

[ O3 B i SR AR C T7 A Pl el B2 80 °C

3 it
ARICVAFEZE By Sl 2 2 E0RE, Bl DA — 52 & 1Y 25

Ay A S BCES NG 8 A B R S | T SR S

&

FZEL T BN AL I A OB s R TS R E
P B S R RS AR, PR T B SR A A TOR Y
RGN, A T U R TE A A A OB G o o B
BB 7 It — 0 E T 8 L TF AL [ S UORMZR 5 o BT
F A HE T B P R

S LA AR B - B IR AL [ S OB 2R B b T
FERINLTT 2 e FRAEHT 717 g, BEERY 0.16 g, A M
1.59 g, S BCHAINGH 0.07 g, MH N 9 g HIREH P57
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ik 88 Sy, FasE PERE AR X {Hik 1.38, 22 AE" {H ik
8.61,ZHEE(HIA 0.011 Pa-s, IR HYLES M BIESr 1l ik
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