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Enzymatic Preparation of Purple Potato Juice and
Its Fermentation Characteristics of Lactic Acid Bacteria
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(Sericultural & Agri—Food Research Institute Guangdong Academy of Agricultural Sciences/Key Laboratory of Functional
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Abstract: In this paper, purple potato juice rich in anthocyanins was prepared by enzymatic method. Lactobacillus casei,
Lactobacillus bulgaricus and Lactobacillus plantarum were used to ferment purple potato juice.The effect of blanching time, high
temperature a—amylase dosage on the yield and anthocyanin content of purple potato juice and changes of pH, anthocyanin,
total phenol content,sugar component, organic acid and DPPH scavenging capacity during fermentation were studied.The results
showed that the purple potato had the highest juice yield after blanching and color protection for 2.5 min.The blanching time
had a significant effect on the anthocyanin content of purple potato juice.The anthocyanin content was 7.7 times higher than that
without blanching when blanching for 2.5 min.With the treatment of high temperature a—amylase (20 U/g) and saccharification
enzyme (200 U/g) ,the yield of purple potato juice was 69.80% =+3.85% ,the total phenol content was 1136.67 +33.76 mg/L,
and the anthocyanin content was 218.25 +1.89 mg/L.The pH value of purple potato juice gradually decreased after fermentation
by lactic acid bacteria, and a large amount of lactic acid was produced. The acid production capacity was in the order of
Lactobacillus bulgaricus > Lactobacillus plantarum > Lactobacillus casei.Sucrose , glucose and fructose were consumed by lactic
acid bacteria as substrates during fermentation.The anthocyanin, total phenol and DPPH - clearing ability decreased by 11.33%
~17.82% ,6.22% ~7.73% ,24.23% ~27.62% , respectively after 48 h of fermentation. The decrease of antioxidant activity is
associated with that of anthocyanin and total phenolic content.
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Fig.1 Effects of blanching time on yield
and anthocyanin content of purple potato juice
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Table 1  Effect of high temperature a—amylase dosage
on the juice yield,antocyanin and
sugar content of purple potato juice
VERERE iR R@HAR KR
(U/g) (%) (mg/L) (g/L)
0 48.19 £2.36" 189.03 £0.94" 39.71 £0.87"
20 69.80 +3.85" 218.25 +1.89" 41.34 +0.54*
40 69.53 £2.66" 213.58 +0.47* 42.03 +1.02°
60 70.93 +1.49" 209.07 +1.42" 41.49 +0.81°
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Table 2 Changes of organic acids in purple potato juice during fermentation
AR (/L) SRR (g/L) HMR (g/L) HR(g/L) LR (g/L) FriE2 (g/L)
0h 1.08 +0.02° 0.80 +0.03* 0.46 +0.02° 0.27 +0.01" - -
Lcl2 h 1.22 +0.03" - 7.06 +0.14" 0.17 +0.02° 1.82 +0.02¢ 0.03 £0.00°
Lc24 h 1.15 +0.01° - 8.31 +0.04° 0.16 +0.03* 1.70 £0.01"™ 0.02 +0.00°
Lc36 h 1.15 +0.02° - 8.68 £0.07° 0.15 £0.01* 2.01 £0.03° 0.01 +0.00°
Lc48 h 1.36 £0.05" - 8.43 £0.08° 0.16 £0.01° 1.53 £0.02" 0.01 £0.00°
Lbl2 h 1.55 £0.06° - 7.67 +0.06" 0.26 +0.01" 0.41 £0.01° 1.49 +0.01°
Lb24 h 1.77 £0.01° - 13.11 0.13" 0.28 +0.02" 0.39 +0.04" 1.23 £0.01°
Lb36 h 1.82 £0.03" - 19.07 +0.09" 0.17 £0.01° 0.34 £0.01° 1.29 £0.01°
Lb48 h 1.74 £0.02° - 21.64 +0.15' 0.18 +0.02° 0.50 £0.02" 1.71 £0.01'
Lpl2 h 1.59 +£0.04° 1.70 +£0.06" 8.78 £0.04° 0.21 £0.01* 2.72 £0.03° 0.84 +0.01°
Lp24 h 1.58 +0.03° 2.70 +0.03" 13.18 +0.03" 0.17 +0.01" 2.94 +0.03 0.62 +0.01"
Lp36 h 1.48 +0.02" 2.40 £0.10° 15.07 £0.07° 0.23 £0.01* 3.56 £0.04¢ 0.52 +£0.01"
Lp48 h 1.48 +0.05"™ 2.30 +0.03° 16.49 +0.04" 0.15 +0.01* 3.72 £0.02° 0.01 £0.00°
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Fig.2 Changes of pH value in

purple potato juice during fermentation
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SEIR R S L A S LR B I R IS G, 4 Le Lb
KW 5 SRR 58 A= W IH AR, P RE R i T EFLIR i 5
RELMEGIAVE R T AR N A T FLE Fn CO,,
{Hi 32 SR B B i T /D s (H £ Lp & 1% 24 h 53R 0R

IR 0.80 g/ L IGNE 2.70 g/ L, R AE A I 3] (]
AL RN, H =R 22 5 R Ok, TT BB SR AR W) R
ARXF 2 B Y B IR VAT b . PR AT IR
Y NTCENA R B, RIS £ & 5 M\ s SRR
KN :Lp > Le > Lb, R FHAERR & & P 2R IR
:Lb > Lp > Le, B FR A PR & & 0938 g #)
T IRUBA RN, 48 S R B ) 000 ) R DM B 1 7 A
25 ARIBEABRHBEDRETFREIEN
T

F R 3 I, 88 8 By iy SR ZEME 4H 1l ol 5 A
B (26.98 +0.13 g/L) | FERE (8.99 +£0.02 g/L) | S H#
(2.88 £0.09 g/L) , *FF Lc 41, A% 48 h B, EMEH
KEERTHY 8.99 +0.02 o/L i &AL 4.01 =£0.03 ¢/L
(P <0.05) , #5750t 26.98 +0.13 g/L ¥4 in%| 29.87
+0.16 g/L, P 2.88 +0.09 g/L H /i & 5.68 =
0.02 g/ L, Foll & 5 (1 9al /b 7T GRS AE REMERG U VE T T
BRI A S 4 g B R SR 5 4 26 B R SRR (9 78 A

3 RBEDIE] S SR R S B0
Table 3 Changes of sugar component

in purple potato juice during fermentation
purple p ) g

Hobl A b RV

(g/L) (g/L) (g/L)
0h 2.88 £0.09° 2698 +0.13°  8.99 +0.02"
Lcl2 h 5.95+0.02° 2233 £0.09" 522 +0.03"
Lc24 h 596 +0.03° 2429 £0.08"  4.88 £0.02°
Lc36 h 556 +0.01" 2933 +0.17"  4.40+0.01"
Lc48 h 5.68 £0.02"  29.87 +0.16"  4.01 £0.03"
Lb12 h 0.00 2098 +0.09°  7.22 +0.02¢
Lb24 h 0.00 21.35 £0.08™ 591 +0.04°
Lb36 h 0.00 19.55 £0.11*  5.95 +0.05°
Lb48 h 0.00 18.99 +0.06*  5.07 +0.02%
Lpl2 h 0.00 24.14 £0.09"  8.61 £0.03"
Lp24 h 0.00 24.87 £0.10°  7.52 £0.04¢
Lp36 h 0.00 27.92 £0.12°  7.02 £0.05*
Lp48 h 0.00 20.80 +0.11'  6.38 £0.09"
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Fig.3 Changes of anthocyanin content

in purple potato juice during fermentation
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