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Study on fruit acid separation and utilization in apple juice

GAO Zhen-peng, YUAN Ya-hong, YUE Tian-li, WANG Yun-yang.REN Hai-feng

(College of Food Sciences and Engineering , Northwest A & F University ,Yangling s Shaanxi 712100 ,China)

Abstract: The nutrient substance distribution of three apple strains— Granny Smith,Fuji and Qinguan

was analyzed in the processing of preparing juice concentrate and the technique of fruit acid separation and

elution from low acid apple juice were studied for discussing the technique of fruit acid utilization. The re-

sults showed that the nutrient content of Granny Smith strain was superior to Fuji and Qinguan strains;the

parameters of best fruit acid separation efficiency for the D380 resin were:temperature 25 C ,juice density

30% (in terms of sugar content) ,and {low velocity 3 mL/min;the best elution conditions were:50% etha-

nol as the eluent, temperature 25 C,flowing velocity 6ml/min,3 times elution,and the volume scale of elu-

ent versus resin 2 : 1. This research proved that it was possible to make the medium acid apple juice con-

centrate be high acid by adding the separated fruit acid.
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Table 1 Main components analysis of different apple varieties in different processing stages g/kg
wb i FE 5 IR FrigE R R A TEAE Ve TE H e
Variety Sample Malic acid Ciric acid Fructose Glucose Sucrose Vitamin C Starch Pectin
f . 3.371 1. 10 55.17 32.99 2.44 13.53 12.23 14.02
Fresh fruit
— @'H%d— 1. 590 0.71 55.62 25.52 0. 70 8.09 10. 57 10. 81
7 5 Fresh juice
1 WL A
Qinguan < &‘.{Hd— . 1. 350 0. 65 45.13 21.79 1. 49 2.86 — —
Clarified juice
{;{EAQJE({‘,— 34. 60 6. 40 489. 00 284. 20 15. 40 1. 82 — —
- fi 5 . 4.076 0.96 88. 77 48. 20 8. 74 21. 80 8.69 12.59
Fresh fruit
ﬁfﬂ‘%d‘ 2. 860 0. 64 71.69 42. 88 5.51 19. 60 8. 38 10. 13
"t Fresh juice
Fuii W% A
W BRACA 2. 100 0. 60 60. 99 34. 42 4.93 3. 30 - —
Clarified juice
et ) - = . _ _
AIC 41. 20 5. 80 567.40 317. 20 58. 80 1.93
fif 3 . 6.323 1.32 63.21 32.25 20. 20 29.11 9.50 15. 68
Fresh fruit
N fif A0t ) - . .
7%(5-[\|EF',5$ Fresh juice 4.620 1.05 61.37 30.03 19.13 24.63 8.99 12.74
ranny PrANE N
Smith . i 3.330 0.88 66. 13 36. 68 13.28 3.25 - —
Clarified juice
Yz bz
GG 53. 60 7.20 553. 60 307. 20 112. 80 2.14 — ~
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Table 2 Acid absorption ratio comparison of different resins

Bl W% B 3R / %6 Wi W 2%/ %% B g W B SR/ %% B ig W% B 3/ %6
Resin Absorption ratio Resin Absorption ratio Resin Absorption ratio Resin Absorption ratio
S-8 66.97 D380 91.12 LSA-10 21.05 LSA-20 8. 30
AB-8 49. 50 LSA-5 17. 29 XDA-10 12. 88 D392 76.98
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Table 3 Orthogonal testing result on the absorption of fruit acids from apple juice

g/ C Rt ue g/ 7 P/ (mL » min~1) =5

Lﬁ?ﬁ?% Temperature Concentration Flow velocity Blank Abi&orlfti:l %atio
: A B C D
1 1(25) 1(10) 1(3) 1 96. 2
2 1 2(20) 2(6) 2 97.5
3 1 3(30) 3(9) 3 95.8
4 2(40) 1 2 3 91.3
5 2 2 3 1 85.1
6 2 3 1 2 92.0
7 3(55) 1 3 2 89.4
8 3 2 1 3 97.0
9 3 3 2 1 92.3
K, 289.5 276.9 285.2
K, 268.4 279.6 281.1
K; 278.7 280.1 270. 3
R 7 1.1 5
A % 3 ¥ Compositor offactors 1 3 2
MK Optimum level A Bs C,
x4 RBERGHEESR
Table 4 Eluent selection of {ruit acids
Vet Eluent Ve /% Elution ratio VL Eluent VW% /% Elution ratio
RN LA 8 50 %0 £ 1 _
f)i:?ilid water 1012 %oﬁuﬁﬁractﬁ)ffg% ethanol 61.51
IRFRGM 2500 L1 45 30 B8 75 % LB 43,83
Volume fraction 25% ethanol : Volume fraction 75% ethanol :
HIZE 4 AL AR B B 500 ) SRRV ROV B AR B 5000 S g e B, SR Lo (3') IE A2 IK
B SRR 11 1 JBE 8RB VB R T 3R B 61, 5104, B 2 2 SRR B U T L R VR R e R
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Table 5 Orthogonal testing result on the effect factors of elution

v Y /
g/ C TR/ VEVRICKC SR L

BEFS Temperature (ml. » mini.l) Elution times Scale (;t%%:/%
No. A Flow velocity ¢ D Elution ratio
B
1 1(25) 1(3) 1(D 1(1: D 47. 64
2 1 2(6) 2(2) 202+ 1) 77.45
3 1 3(9) 3(3) 3(3:+ 1) 61.82
4 2(35) 1 2 3 57.63
5 2 2 3 1 58.45
6 2 3 1 2 48.01
7 3(45) 1 3 2 78.90
8 3 2 1 3 56. 48
9 3 3 2 1 49. 94
K 186. 91 184.17 152.13 156. 03
K 164.09 192. 38 185. 02 204. 36
K; 185. 32 159. 77 199. 17 175.93
R 22.82 32.61 47. 04 48. 33
K % F ¥ Compositor offactors 4 3 2 1
7K Optimum level A B, Cs D,

HiZ 5 AT, AB.C.D 4 AMHEXRRUERE  HEWEZEKK A D>C>B> Akt N



A B, CyDy  BIVER AR R G A5 R R EE 25 C L ik 6
mL/min, JEME 3 Y, GeBF SR BE IR FR L 2 ¢ 1,
2.4 REEEIZB S

DAY 75 30 9 4 0 ) SRR W AF B4 B R 2
R W VR 40 B T AR ) SR BR VR 25 8 5Bk O ) L HE LL

0 A B RAE 57 SR O SO TR AR B e e v
PR R B R B S5 R UL 6. ik 6 7T
B SRR (0] 50 )5 — 2D 8 e A R L W 4 SR
TS RN e A T AT B SR B R R
P S 3 DO A5 I SE A A ]

R6 BIRBTMESHEVNBRAGEHSMAHINER

Table 6 Components analysis of Fuji apple juice concentrate after adding mixed organic acid

i BB/ (g« L7H B/ (g LD WM/ (g LD Ve/(mg+ L1
Variety Total acid Total sugar Reducing sugar Vitamin C
W S Granny Smith 62. 44 935. 30 834.79 2. 86
=+ Fuji 45.79 880. 95 830. 56 1.93
R m 1+ Acid added Fuji 61.18 881. 42 830. 99 2.11
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