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Development of novel beverage from sweet potato
(Ipomoea batatas )

YUAN Qiu-ping, CHEN Jie, WANG Yan-min
(School of Biological and Chemical Engineering, Zhejiang University of Science and Technology,
Hangzhou 310023, China)

Abstract: The biological activity of sweet potato (Ipomoea batatas) has been widely
recognized. The most important features are anti-oxidation and cancer prevention. Intensive
processing of sweet potato has been rarely reported. A nutrient-rich, unique flavored beverage
was developed from white-core-red-skin sweet potato. Effect of temperature on juice yield was
studied. Room temperature was found to have the best yield. Orthogonal experiment was used
to find out compound color fixatives, enzymatic clarification, and beverage stability. Optimum
color protection conditions were 0. 3% (mass fraction) ascorbic acid plus 0. 6% citric acid for 15
min. Optimal conditions for g-amylase treatment were pH4. 5 and 60 ‘C for 1 h. Composite
stabilizers were 0. 12% xanthan gum, 0. 20% CMC-Na and 0. 15% sodium alginate. Beverage
quality standards were established.
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1.3.1 &Enx

Kb LIZEWEKES L FE 420 nm Rl E LD ZHRIROEE A, L AX10 RN 48 B (Degree
of Browning.DB) ,

1.3.2 A Ml E

KBGO 10 em &Y EOE P ATA 10 mL 08 R0RE, 4 000 r/min B0 10 min, Il & 2.0 TT5E 1
HE (cm),
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Table 1 Extraction rate of sweet potato juice under different temperature

2100 (D

/T /g K/g /g Wi/ % THRCIR
20 50 50 75. 2 50. 4 bERLN
55 50 50 74,4 48.8 TR
75 50 50 71.1 42.2 FLARIE
95 50 50 65. 4 30. 8 L ARAR e

F LVERULHTL LA 4 BlAS TR 3 52 Ak BEE A5 09 3 380 78 20°C M A9 1 SR e B TR BE T R R
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Table 2 Design of orthogonal experiment for color of

sweet potato juice

Na, SO; / % Ve/% FrigEmR/ % 3= LAY A] /min

A B C D

B H0.5% . BN ZRKEHME 00 00 ; ;
W BT BGAR AORJ Lyy (A IE A 2 0.5 0.1 0 10
%l E W R o R G A 8 1.0 0.2 0.4 15
4 1.5 0.3 0 20

PE . DB E BN U6 0 RUR B
FARPRILE 2. AW RIE 3.

x3 PO L @HIELRRLR

Table 3 Result of orthogonal experiment for color of sweet potato juice

FEN s A B C D DB
1 1 1 1 1 10. 72
2 1 2 2 2 3.15
3 1 3 3 3 1.62
4 1 4 4 4 2.37
5 2 1 2 3 6.49
6 2 2 1 4 7.81
7 2 3 4 1 3.78
8 2 4 3 2 4.78
9 3 1 3 4 6.56
10 3 2 4 3 7.72
11 3 3 1 2 9.55
12 3 4 2 1 6. 86
13 4 1 4 2 6.82
14 4 2 3 1 8.06
15 4 3 2 4 8.10
16 4 4 1 3 7.31
ky 4. 465 7.647 8. 848 7.355
ks 5.715 6.685 6.150 6.075
ks 7.672 5.763 5.225 5.785
k. 7.572 5. 330 5.173 6.210
R 3.207 2.317 3.675 1.570

oK A, B, C, D,

Ecb/d2 C>A>B>D

T8 1 1F 2SR 0 R 22 40 M7 1 8 P e dE O 22 AVBLC Dy R AP (8 44 M BRI AR 0. 300, Fr i
fi 0.6% LT 15 min, AR AR . 5E 1 0BT as L4 .

I A TE B AT g, 280 UE 5 DB {E ol 1. 55,
2.3 EBfREE

S | R A WA FH 2% 0 e A 28 0 LA R A T R L p HL R Ak B B ) A R R 1R AT IR S8 R
DA IR R pHAE . 5 2. 2 @5 R T0vh 2. LLIE G R N HE bR 15 ' 568 ey T V8 33 Ak SR sk 1120
HZEK RN 4, R LE R LK S,
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Fig. 1 Intuitive Analysis of experiment for color of

sweet potato juice

x4 FEAREE IR H R KP
Table 4 Design of orthogonal experiment for enzymic

hydrolysis of sweet potato

pH fH BEfRIRE/°C Ab BRI /h

A A B C
1 4.5 50 1
2 5.5 60 2
3 6.5 70 3

H1 5 IE IR 45 R IEA T 22 7007 BRI R

iR A A=>B>>C, 3 W Xt 21 25 1 A= W) 1t figt V8 385 4
SRR e K2 pH B, HR 2 IR BE B[] 52 ) e
N, BAEHA R A B.C LB pH 4.5, & 60 °C,
AbFREFE] 1 b,

2 A B,C, BIFIRE , B FR N 99.4%.,

RS OBEMBIAL Lo (3°) IEA g 45 2R

Table 5 Result of orthogonal experiment for enzymic hydrolysis of sweet potato

Eas) A B C B/ %

1 1 1 1 81.5
2 1 2 2 98.8
3 1 3 3 94. 8
1 2 1 2 69. 2
5 2 2 3 89.6
6 2 3 1 86.9
7 3 1 3 38.3
8 3 2 1 78.6
9 3 3 2 65.8
K, 275.1 189 246.99
K, 245.7 267 233.79
K; 182.7 247.5 222.69
ky 91.7 63 82.33
ks 81.9 89 77.93
ks 60.9 82.5 74.23
R 30. 8 26 8.1

2.4 BRHBEERE

R B — e AR ME S AP AR B AR . & %
AHIC TR 1 1k B TR I . CMC-Na 16 35 R 40 %
Lo (3) IE 22 S0 . UTVE i B A /0, 10 B RORE RS P
My, PHRKFERIE 6, LB RINE T,

HH 2% 6.3 7 Al 0, 52 e OB M Y 32 R R
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Table 6 Design of orthogonal experiment for

stability of sweet potato juice

CMC-Na/% K/ % SRR N/ 0

AF A B C
1 0.10 0.08 0.12
2 0.15 0.12 0.15
3 0. 20 0.15 0.18
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Table 7 Result of orthogonal experiment for stability of sweet potato juice

LA A B C PUBE = 2/ em
1 1 1 1 0.5
2 1 2 2 0.4
3 1 3 3 2.1
4 2 1 3 2.2
5 2 2 1 0.7
6 2 3 2 0.9
7 3 1 2 0.6
8 3 2 3 1.6
9 3 3 1 0.3

K, 3.00 3. 30 3.00
K, 3. 80 2.70 2.90
K; 2.50 3.30 3. 40
ki 1. 00 1. 10 1. 00
ks 1. 30 0.90 0.97
ks 0.83 1. 10 1.13
R 0. 47 0.20 0.16
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B FBPR AT AR 8 MHLE .
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2% GB 1929720038 (G TH OB AR AR E ) FI GB 2762—2005( £ 4 vh {5 Je 4y BR i ) il 7 » Ak 15
PRI G4 9 ALE .

*8 RBEHIW &9 FALFER
Table 8 Sensory standards Table 9 Physical and chemical standards
T H Eizgan WH Eig
B 14 & | iy Y '\_—\L'\‘ ), 4 25 L ! _T
L AU IDAERETOR RO 6 ) B CIRERID/ (- LD >(120£5
L i B A LR/ (mg + L) =108
BARCLL As i) /(mg « L™ <0. 2
e UL R B — T . A Hr(Pb)/(mg+ L <0.05
OYIE B ARV R TLE . H(Cw/(mg+ L") <5

. e 2 o e PE(Zn)/(mg« L7H <5
Sk E—ﬁg%(ﬂhﬁﬂ@(&fﬁ{ﬁﬁ; OREA BE(Fo)/(mg » L) <1s
O EITRRE IR IR AT O L R R, B1(Sn)/(mg + L 1) <200
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Table 10 Microbiological standards

N . 5 H J bR
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2) P RSN 0. 3% Ve I 0. 6 YA EERR &2 A ff . 3766 15 min,
3) iR VB T AL FR e HE A5 pH 4. 5. R 60 CLARER 1 h,
4) FasEFRI AR 0. 12 %0 B R, 0. 20 % CMC-Na, 0. 15 % ¥ 3 FR 5
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