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Correlation between functional composition and antioxidant capacity during
the fermentation of pitaya jiaosu
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Abstract: The correlations between total acid content (TAC) , organic acids content, total polyphenol content

(TPC) and antioxidant capacity were studied during the pitaya fermentation for 487 days. Two antioxidant acitivity as-

says, 2,2-azinobis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS"+) free radical scavenging activity and reducing pow -
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er were employed for reference measurements. Besides, principal component analysis and factor analysis were also carried
out to evaluate the effect of 5 indicators for total acid content (TAC), total polyphenol content (TPC), pH, ABTS free
radical scavenging activity and reducing power. The results showed that TAC and TPC were gradually increased during
the fermentation process. The pH value of pitaya jiaosu decreased slowly from 3.75 to 3.40. There were 9 kinds of organ-
ic acids in pitaya and 8 kinds of organic acids in the fermentation of pitaya jiaosu with HPLC analysis. The contents of ma-
lic acid in pitaya and lactic acid, acetic acid in pitaya jiaosu were the highest. Compared to pitaya, pitaya jiaosu contained
shikimic acid but no fumaric acid and ascorbic acid which were rare in pitaya. In the process of fermentation, the content
of 8 kinds of organic acids increased. ABTS free radical scavenging activity and reducing power were gradually increased.
TPC, TAC, the content of shikimic acid and acetic acid were moderately correlated with ABTS free radical scavenging
ability. TPC also showed moderately correlation with reducing power. Then two principal components of 5 indicators
were obtained through principal component analysis and factor analysis, which represented antioxidant capacity and envi-
ronmental factor. The comprehensive evaluation index for pitaya jiaosu was highest after 359 days and then changed slowly.

Key words: pitaya jiaosu; organic acid; high-performance liquid chromatography method (HPL.C) ; antioxidation
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Fig.1 Changes of total acid content in the fermentation

of pitaya jiaosu
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Fig. 2 Changes of pH in the fermentation of pitaya
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Fig. 5 Changes of total polyphenol content in the

fermentation of pitaya jiaosu
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Fig. 6 Changes of ABTS radical scavenging ability in

the fermentation of pitaya jiaosu
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Tab.1 Correlation of antioxidant ability and total

polyphenol content, total acid content and pH value

after normalization

ZpH ZTPC ZAC ZABTS ZRP
ZpH 1.000 —0.436% —0.856%** —0.670** —0.358%*
2TPC 1.000 0.408* 0.798##*x  (.810%*%*
ZAC 1.000 0.646%* 0.351*
ZABTS 1.000 0.783%%*
ZRP / 1.000
ZOXA 0.36 —0.1
ZTAA 0.265 0.066
ZMAA 0.407" —0.078
ZSHA 0.712~ 0.437
ZLAA 0.289 0.332"
ZACA 0.659™ 0.189
ZCIA 0.184 —0.08
ZSUA —0.330" —0.422°
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ZMAA [ZSHA . ZLLAA [ZACA \ZCIA \ZSUA represent pH val-
ue, total polyphenols content, total acid content, ABTS radical
scavenging ability, reducing power, oxalic acid, L—tartaric ac-
id, L—malic acid, shikimic acid , lactic acid, acetic acid, citric
acid and succinic acid; * P<Z0.05, ** P<Z0.01, *** P<C0.001
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Tab.2 The eigenvalue, contribution rate and the cumula-

tive contribution rate of principal components

E M LA FHRE/ KBUTTHRR/ /6
1 3.464 69.279 69.279
2 1.076 21.520 90.799
3 0.189 3.788 94.587
4 0.145 2.901 97.488
5 0.126 2.512 100.000
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FHAR AR AL 1S 19 ZTPC . ZAC . ZpH . ZABTS
M ZRP JE47 B F 50 1, WE 5% I PR 7 28 A R B DL 3
3, %A G DR 4 B e 0 3k Sk < A R
A T, 8 A Varimax g K 26 fs , 4 3k
ML T e I 1 B 5 D G A8 i 1 AH G B T
LA B —AN T 5 = A8 i 2 0] 5 A 6 v 4
L X AR R ABTS [ H R BRAE 1 B R
B Z By & B 045 AN 15 pH B R B A 56
PERE S Mg RS E o g R — 80, ]
T — N AR Tk e R R R R
AR A B A R 1A B0, AT Ll 44 S b A AL A
T A TR KRR EER KB IAEE v L 44
I F
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Tab.3 rotated component matrix
R AT o
1 2

RP 0.939 0.141
TPC 0.913 0.227
ABTS 0.786 0.536
AC 0.214 0.936
pH —0.238 —0.932

2.5.5  FE M4y Bkl d# B A AL RE ) 25 A IR
E{EL
B A 43 BT YRR AEAE BT B 32 R A1
S YRR AE 2 R0 L AR R AR, 2 M AR RS
2| 2£ & VF M 48 A5 (comprehensive evaluation index,
GED), A= (2)
3.464PC, + 1.076PC,

LV R BR (GED )= 3464 = 1.076

(2)

L B3 43 A vk i 1 B SRR RE D 25 S I

T Am Xk e R 2R R I Ak R v R [ B TR] SR R

PEAT PR HERR 45 R WL 4 TR 9, & I & 359 d LU

J& R A VR R bR ok B B H B T RRE UL AE
F4 MERBEABSERESTENIEREWL

Tab.4 Changes of comprehensive evaluation index in the

fermentation of pitaya jiaosu

R BE R /d LT AR bR (GED)
20 —2.386
41 —0.234
62 —1.161
82 —0.899
102 —0.256
114 —2.413
137 —1.609
156 0.567
174 0.685
193 —0.064
214 —1.191
235 0.244
255 —0.543
275 —0.268
295 —0.357
359 1.923
393 1.997
426 2.042
456 1.957
487 1.965
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