M EmBHL

Modern Food Science and Technology

2012, Vol.28, No.12

KA ZEFERITE SRR E

SRS
GBI E KSR, % 223003)

THE: vCRad, ERARM, S Fa s ERT LM, RALRE, E3URRArh & kot g L7 St feik by B
FHITT R, EREW: BHRABERESHEAREREZ 30 C. wisiE/E 16%. KB 72 h; B K B0 RAE SN A BE A
32.01 C. #H&BHE 7.25%. BERRH A E 0.79%. 404 pHE 4.54, £ A4kHBe 7 b R L8R E 30%. 3 R 7HmE 40%.
B ENE R F A %, PTIFOE BB Rt LAY Bk FAe, BABA LS. FREANHA.

KRR Rad, ¥R, BHAR, BERAR: L404%H

NEZS: 16739078(2012)12-1779-1784

Development of Compound Beverages Containing

Purple Sweet Potato Vinegar and Apple Juice
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Abstract: Compound beverages of apple juice and pumple sweet potato vinegar was produced, with purple sweet potato and gpple as raw

materials. The optimal alcoholic fermentation and acetic acid fermentation conditions formulation were investigated using orthogonal array

design. The best conditions for alcohol fermentation were initial sugar content 16%, fermentation time 72 h and temperaure 30 °C. The best

conditions for acetic acid fermentation were fermentation temperature 32.01 °C, initial alcohol content 7.25%, inoculation amount 9.79% and

initial pH 4.54. The optimum formula for compound beverages were as follows: purple sweet potato vinegar 30%, gpple juice 40%, purp le sweet

potato sirup 9%. T he final product obtained tasted soft and had vinegar fragrance and purp le sweet potato and apple juice.
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Table 1 Factors and levels of orthogonal experiment of alcoholic

fermentation

®
*F . — ‘
REERBIEIC  WIEAEEI% KB A /h
1 28 14 60
2 30 16 72
3 32 18 84
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Table 2 Factors and lewels of central composite design
ES
KF o Xy (BB X [W45E  Xs (3 Xa (9

BAIC)  EI%wiw)]  E/%) 45 pH)
1 30 6 7 35
2 32 7 9 45
3 34 8 11 55
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Table 3 Factors and lewels of the orthogonal test for
optimization of the formula for beverage
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Table 4 Results of orthogonal design experiments for alcoholic

fermentation

RS REEREIC A4 EN KRN A 3%
1 1(28) 1(14) 1(60) 5.08
2 1 2(16) 3(84) 6.24
3 1 3(18) 2(72) 6.37
4 2(30) 1 3 6.52
5 2 2 2 7.67
6 2 3 1 7.57
7 3(32) 1 2 6.09
8 3 2 1 7.11
9 3 3 3 6.91
K1 17.69 17.69 19.76

Ka 21.76 21.02 20.13

Ka 20.11 20.85 19.67

ke 5.90 5.90 6.59

K 7.25 7.01 6.71

ks 6.70 6.95 6.56

R 1.36 1.11 0.15

x5 ERABAEESH
Table 5 ANOVA analysis of alcoholic fermentation

7 ERR FHF AEE  FE P S
KRR Z(L)/IC 0976 1 95.9017 0.010 *x
AEERE(Q)C 1.818 1 178.5939 0.006 **
#aEHE (L)%  1.664 1 163.5197 0.006 **
AAEHE B (Q)/%  0.681 1 66.8668 0.015 *

A EERFE (L) 0.001 1 0.1326 0.751
A BRI (Q)h  0.038 1 37604 0.192
% E 0.020 2
B 5.199 8
E: LLAT—KRA; QERTZRA,
2.2 RAFERKFRAIL
Wi 12 T 6 45 2R 570 A1 I 3% 6~8 P
%X 6 Central composite RMIGFRGER
Table 6 Central composite design and results
Xi(KBE  Xo(#dsiB  Xs(3& Xa(#n Y BR B
BEIT)  EI%,VN) FrE/%) 45 pH) /(10%gmL)
1 1(30) 1(6) 1(7) 1(3.5) 5.19
2 1 1 1 3(5.5) 5.21
3 1 1 3(11) 1 5.29
4 1 1 3 3 5.33
5 1 3(8) 1 1 5.65
6 1 3 1 3 5.68
#TH
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2
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5.74
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5.14
5.21
5.25
531
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5.78
5.86
5.57
5.49
4.01
5.14
6.32
6.49
5.43
5.49
6.63
6.66

6.65
6.64
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Table 7 ANOVA analysis of regression equation

FERR FiA BEE  F{A P{E  EFM

X1 0.000038 1 0:23 0.667645
X%  1.863444 1  11180.66° 0.000012 w*
X2 1648504 1 9891.02..0.000022 xx
X%  6.424763 1 3854858 0.000016 **
Xs 0.055104 1 330.62 0.000363 w*
X%  0.086100. 1 516.60 . 0.000187 Hok
Xa.. 0011704 1 70.22  0.003564 haled
X?% 2104857 1 12629.14 0.000002 w*

X1 X2 0.007656 1 45.94  0.006564 xx

X1 X3 0.000056 1 0.34 0.602042

X1X4 0.001056 | 1 6.34 0.086371

X2 X3 0.000156 1 0.94 0.404342

X2 X4 0.000056 1 0.34 0.602042

X3 X4 0.000156 1 0.94 0.404342

K4 0.010358 10 6.21 0.079783

#%ix £ 0.000500 3

B £ 9639925 27

MR T 5 Z 0 M AT LR Y, RAU05TH P> 0.05
SOMIANG 2, RUIPNESAIES, A U 2R ROR A

BN, BEAh, FTikDY RIER R AR . ARG
HHTGG pH B — RN B, b B — IR I
MR ELR 2, WIiE pH — XIS AN
VI HHEIEE (RS AR 225 , FLAR ) & IR AN 2
Xf S REAT (Bl AR & IR H R LR 7.
7 8 MARKEVER NER
Table 8 Results regression analysis of a full second-order
polynomial model
T ERR REAET iEE t(3) pla  EFH
WA -96.4563 0.907856 -106.246. 0.000002  **
X1 43671 0.044862 97.345 0.000002  **
X2 -0.0697 0.000659 -105.739 0.000002 5
Xz 7.1613 <0.066758 107.272. 0.000002  **
X2 -0.5174 0.002635 -196.338 0.000000  **
X3 0.3124 0.031454 9.932 0:002172 el
X3 -0.0150 0.000659 -22.729 0.000187  **
Xa 25302 0.062908 40.221 0.000034  **
X2 -0.2961 0.002635 -112.379 0.000002 el
X1 X2 _0.0109  0.001614 6.778 0.006564  **
X1 X3z~ -0.0005 0.000807 -0.581 0.602042
X1 X4 0.0041 0.001614 2,517 0.086371
X2 X3 -0.0016 0.001614 -0.968 0.404342

X2 Xs  0.0019 0.003227 0.581 0.602042
X3X4  0.0016 0.001614 0.968 0.404342

MNF 8 A RIH B AR 2, DR AN e
FRRA BAE 515 2B BEER L Y AR R X
WITETIRG FE Xo\ FEMPE Xa WG pHXq 1) ik 255 =]
[EpsyEE
Y =-96.4563+ 4.3671X,-0.0697X? + 7.1613X,-0.5174X? + 0.3124X,

-0.0150X? + 2.5302X,-0.22961X? +0.0109X, X, -0.0005X, X,

+0.0041X, X, -0.0016X, X, +0.0019X,X, +0.0016X,X,

TR, AR IR RECERIH %A B 1R R AR
A AT S EE M S 3G, A7) — R R ECR W TR )
Wy EIT n T, BARKE A sett T s A b

E 1 RBERESHIA TR X & B & P BL RS R B i L

Fig.1 Response Surface plot of the effect of fermentation

temperature andalcohol degrees on fermentation product acid
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Fig.2 Response Surface plot of the effect of fermentation

temperature andinoculation amounton fermentation product

acid
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Fig.3 Response Surface plot of the effect of fermentation

temperature and pH on fermentation product acid
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Fig.4 Response Surface plotof the effect of alcohol degrees and
inoculation amount on fermentation product acid
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Fig.5 Effect of apple juice amount on the sensoryquality of the
compound beverage
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Fig.6 Effect of purple sweet potato vinegar amount on the
sensory quality of the compound beverage
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Fig.7 Effect of purple sweet potato sirupamount on the sensory
quality of the compound beverage

7RI, AR KRS T, TR
AR AT I et TR Nl AR 2 47
HINF] 9o 4R S INEL L EREIR I, LR EVFAA
{EANKGIN B R R, T2 SRR 2L LR A &
U I, SRIYORHR R S, BERREL A,
PRGOS, Ak, PRI 48 ZLE SRS I 7E 9%
I LT
2.3.4 SAEUCRHE i

AL ERF R S UORNIC 7 IE A S2 5045 Rk i
JeT5 #53 Hr WA 9~10.

M 9 IEATSEIGLE AR ZE A AT I, &% BRIE0
A YRR I FEEE R/NIBFE 3 A>B>C, i [
RIMERNAT R R EEH G AcBeCoo BT, SRALIHIR
N 30% SRV 400% 5 T E K IR & 9%,
FERAERL T AF T, R A RE YR T =X
AT, JENH T BT, S m e il
91.4. 92.6. 918 “F¥JH 918 4, HIEAZIIRAHTT
R B BC T . RIS I 30% S RN &
40%. HLLZEWHIININE 9%.
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Table 9 Results of orthogonal design experiments for formula

of compound beverages
A(Ckuadms B(ERT C(hafimy %6
N

HhoEIN)  HER) L) D
1 1(25) 1(35) 1(7) 67
2 1 2(40) 3(11) 76
3 1 3(45) 2(9) 74
4 2(30) 1 3 83
5 2 2 2 91
6 2 3 1 86
7 3(85) 1 2 79
8 3 2 1 85
9 3 3 3 82
Ki 217 229 238
K, 260 252 244
Ks 246 242 241
ks 72.33 76.33 79.33
k2 86.67 84.00 81.33
ks 82.00 80.67 80.33
R 14.33 7.67 2.00

HAL 2 2 2

R10 FEFHER
Table 10 ANOVAanalysis of formula of compound beverages
FERER FHF AWE HFA FIE P&
160.3333 481 0.002075

A 320.6667 2

B 88.6667 2 443333 133 0.007463
C 6 2 3 9 0.1
k£ 0.6667 2 0.3333

B Ao 416 8

M 10 2T EaT W, 5 K4 ERE I &
BRI RE ML iR, HUCHE RN E, &
LT R NI B A OB R o B/, [FI AR
Mr &t FAR A
3 FmRERRE
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3.1 JEEbr

O R, AERS: B O, B
AR, BAERENRA W, Wk RHK,
FRENE s A TEroE, TR AUTEd) .
3.2 FALIEHR

SMETEY): >8.5 g/100mL; HER(VLLERTH>1.5
g/100mL; & HE: 5-8g/100mL.
3.3 TWAEMER

4B 2 H<50 cfu/mL; K% ##<3 cfu/100mL;
FOREE: KRR,

4 g

4.1 JEEFPR RN IR AT SLIO R T PR R I ) A
KA R RBEIRFE 30 C. WIHAWERE 16%. KB A
72h, BRI R ONE F

42 BEMRKREEMERAE T2 4R NEBIRE
32.01 ‘C. WAL 7.25%. EEEE & 9.79% .
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¥146 pHAE 4.54.

4.3 BTSRRI SR B R & R
BN IR 300 3 TN 40%. SELT MR
B 9%, OB DUBIRAT, SRAVEO IR .

P )

[1]  FL3& 2%, X SR R I W (0 o] 1. BAR & SR} 42,2007,
23(1):70-72

[2] Bk, 252 2, T e A ok PR L VA e 3 SR PRI 72 9. 30
A RHE,2006,22(4):104-106

[31 PRI R AT R BB . S Z e b UL AR [3] 45
PR 22240 B SARHHR 2003,32(4):527-30

[4] WA, TR, s, 5 K B i R R 0]
By K254 TR MR, 2004,19(2):32-36

[5] BGOSR AT KRR A PR MY AL
B R, 1999



