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Changes in antioxidant activity of Blueberry Jiaosu during fermentation
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Abstract: The aim of this study was to investigate the changes in biochemical indicators and antioxidant activity of Blueberry Jiaosu
during fermentation. The pH, total number of colonies, and amounts of organic acids, glucose, fructose, and ethanol were monitored to
investigate the changes in biochemical indicators. DPPH- and hydroxyl free radical-scavenging rates and changes in procyanidin compounds
were assessed to determine the antioxidant ability of Blueberry Jiaosu. The results showed that the pH value initially decreased and then
increased, and showed a final value of 3.47. The total number of colonies increased and then decreased cyclically, and the value after 30 d was
0.4x10° cfu/mL. The total contents of glucose and fructose decreased to 73.93 mg/mL. The final contents of ethanol, lactic acid, and acetic acid
were 23.69 mg/mL, 5.84 mg/mL, and 4.30 mg/mL, respectively. Qualitative analysis of organic acids showed that Blueberry Jiaosu contained
succinic acid, isovaleric acid, citric acid, pyruvic acid, malic acid, and other organic acids. DPPH- and hydroxyl free radical-scavenging rates
were increased by 3.2% and 2.92%, respectively, in ten-fold diluted blueberry fermentation liquid. The procyanidin content showed a decreasing
trend during fermentation, and was not correlated with DPPH- and hydroxyl free radical-scavenging rates.

Key words: blueberry enzyme; fermentation; biochemical indicators; antioxidant ability

BEFR e —FIE D ASH VS AT I D RETE B al, A
PSR N — e V2 2nd w] & I B FE ARG 8 2R A T
R IR ARG RO, il 2 A T R
Bt TR R AN A BRI EARB ™, B
AIEE . (RS U I S e 5E
TEFP, JEsEk, BREMNEETHA, HE. 45
PARBRFERIEE S, Hrwtikdifath, Huimes"
ks BEA: 2016-10-8
EeWB: IASESMEATR ERRL) (BE 2016331)
fE&EN: S (1993-), B, WLMRE, HRAR: BELZHR
BEE: BVR (1980-), 5B, L, BIHGE, MiAR: BRERAME
MR

74

FRTE H A4 TTTA 1000 12 H LA BTzl 3R
R BMNTCREE PR A e, SRS H TR R
PRV 60 2K, PHEAE S LTk A, (HEE K Bk
AT RN, FAAEP RS AT Al
BBV R TSI BV ) . B 2L T IR A
H S AL S E TR AWTHE ™, B A SRA ba
AT BRI e

WikE, ARRZTEZ, SHEMAELER. R
AT, I EAH FEREF RANEEE REZH
RSV ZREIYIB, BATURL. SUEMPTRAE
H1s SRR AR NERERIE BB A S A R K
A, R PR RRAR S N R R 2 —



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.12

O, AR FAL PR E R BRI RE
LR T ANBEIRAT 11 48 2 A BT HEAT A%, 30 d 1S9 %%
WERVIM. 2Kl FIRERE AT P R T,
S AR, JE B A K R R R pH
i HESEL FEEN LR AR AR A LR R 8
JRENIRAA, S5EIER A P UAAE (DPPH H
HIFERR R, SH HAEERED 2. DR 1A
KA RAR R AR AR S T e e, R
BIF T I 2R 1A R RS B A AN B

1 HRSES

L1 AR5 O

AR TERETE . AR T RS LA BRAT 0,
BN BERRATER, | ARA A A R 0
A R OB, CRMABNEIEA; o o
TRFEBERE (DPPHD; /K EE. A8 AR, R
K. FeSO4 Fll EDTA “5H1 473 A4 it o

Thermo U3000 /=i RGAH 1% ; PHS-3C A pH
TH BB R A IR AR AEIRKIBT M
TFE B AR AT O EXTRA i
SOV RARIEST AT THRIR 8 o M 2
BIRAF]; G R ERRSO A TR A = RIT i
% FRAESIZIKF R YX-280A+F LR
ST A IR SW-CJ-10 BB\ 54k TAE G IR
W EHRAR

1.2 377k

12,1 BEBZOHHE

W EIE R BT Wi ES b, KNS 20
min. {ETLE M FIERTT IS UK E KR B T
H, RN 30% SR 0T & I TR, FIIN 0.1% 5] K
1%FLRE (TR EAERIAATE 1:1 BE), it
H¥s), Widte BT S d HRELHEERIES LR 11X,
FHR 2 min. T2 6 d IIA S%BEERFF B, 713 d &K
Pk 3 Y0, B mine 3 d JEARESEE 30d JEHIE
BRI, 8, S BERR. KBRS,
FIT B EERAE A BT Rt AT
122 B EEHN T AR GB 4789.2-2010 #4T
)l
123 F&EHE. R4 LEAHHED S
123.1 Bttt

it Aminex HPX-87H HHLER /AL (300
mmx7.8 mm:Bio-Rad.Hercules)

WENAH: 0.005 mol/L H,SO4 AW, WK 0.6

mL/min, BEFER 20/10 uL, #EIE 50 C.

RrEs 24 RAMEMIER A 210 nm. 7R ZEFE
el 28 B 50 °C
1232 FRanTALEE

8 200 B 2040t KISR0 IE,  HERRFEEL— &
R, UE, ETZ 10000 r/min 2.0 5 min B
TEW 1 mL, 3ESFREZ 0.22 pm fEEE, BEFE 10 pl.
1233 FptfEandil e

FERARRERIE h, MR FREE, fH 022 um
L e ERE, HEFEREE: 20 pL.

1.2.4 DPPH A s ae AL

FEmACER: R HZAILIE, Wk 10 5, HUEHK
RiH.

0.02 mg/mL [¥] DPPH-ZBEH#K 2 mL FHIAFE &
2mL, JREHE], 25 CHEE/KBE 30 min, & HAE
517 nm ARG EEE . 25 AL 2 mL oK RS
WA F—MEES 3 K.

DPPH {5 [55/%=[1-(A1-A2)/Ag]x100

Kb: A HHBRAGTRE; A, AR LK TEKS
DPPH B 4345 R 4 A RTBIE Ay E QLB
125 %8 b Frke

B 5 mmol/L 48 — RV 0.6 mL, JIA 0.4 mL
0.2 mol/L pH 7.4 WIRERGZIMTIR, WREWSEMAN 5
mmol/L & WAk 0.6 mL, 15 mmol/L EDTA V47K
0.6 mL, ks 10 51K 0.6 mL, 0.1%[FIXEEK
0.8 mL, JBAIIA], 37 CIRIE 1 h, T 536 nm &E
WOEE A FEdh. [F—IEEE 3 XK.

2 H HIEERRR(%)=[(A ra-A 5)/(A 26-

A fﬁ{’ﬁ)]x 100%

HF, A e B ERAGAREBAE ST A 2ot IR 5 mmol/L
ARZRIEEZ 0.6mL, AeA 04mL. 02 mol/L. pH 7.4 B4 2k
SR, RAHHEIAN S mmol/L FiEL B4kAR 0.6 mL, 15
mmol/L EDTA % 0.6 mL, 7Z&4%/K 14mL, %4534, 37 C
PRi& 1h, 536 nm &M TR AL,

12,6 RitFHEmz!
1.2.6.1 Atz rifE

I3 B R P AR AE S CE T BEARRS) 1.00 mL
BT 10 mL ZIESE S, A9 mL REGREAW (IE
TEE. WRERFRAN 20% iR =y AL 85:5:04), B
TG Ik, 28T (IR ED), HERINFL 40 min
Je, SCRIEUH, FA/KPuEAEI =R, HIETES
REZIFELPES], 7E 550 nm AIOGE. PUBROGE
PR Cy), DURAETE 2R FE AR (x, pg/mL),
2 I N ES
12.6.2  FEALHIALEE K&

75



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.12

WHL 1 mL FEREN 10 mL &I, FHTKZ
BOELS, RAIERAIENE, IEMIRER Fakbrit th 2
22 [FIREERE, e OD {H, ARMERNZE, HothH R
TH =&

T I AR T R & &
JFiEH %= (mg/100 mL) = oxVy
V, x1000

¢ AFHAREWEMSBR OD A A RILEENEE
(pg/mL); VA TFRBAHSAR, mL; V, R THamEsHh
#, mL.

2 HZBRGSH

100

21 BHEBRRBOAET pHELRL
40
38

3.6

pH

341

32F

1 1 1 1 1 1
3'00 5 10 15 20 25 30

Il / d
1 ZE#372 pH T

Fig.1 Changes in pH value during fermentation
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Fig.2 Changes in total number of colonies during fermentation
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Fig.4 Changes of glucose, fructose and ethanol during

fermentation
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Table 4 Organic acids in blueberry juice and blueberryenzyme
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Fig.8 Variation of Proanthocyanidins during fermentation
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