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Abstract: The essential components and antioxidant activities of three wild blueberry varieties from different production areas of
Northeast China were compared. The anthocyanins of the/three wild" bluebeny samples were analyzed by high-performance liquid
chromatography with diode array detection coupled to mass spectrometry (HPLC-DAD-M S). The results showed 14 to 16types of anthocyanins,
mainly in monogly coside form with a low rate of anthocyanin acety lation. There are five common anthocyanins in blueberry, and the delphinidin
derivatives, petunidin derivaives, and malvidin derivatives dominate, accounting for 34.89~42.21%, 25.96~32.95%, and 22.77~31.17% of the
total, respectively. Among the three wild blueberry varieties, Heilongjiang wild blueberry had a relatively low content of total soluble solids
(TSS) and a relatively high content of titratable acid (TA), and is not suitable for fresh consumption. Jilin wild blueberry had the highest TSS,
total phenolic, and total anthocyanin content, indicating that the Jilin wild bluebeny is suitable for processing. Additionally, Jilin bluebery
exhibited the highest levels of hydroxy| radicals (-OH) and 2,2-dipheny F1-picrylhydrazyl (DPPH ), O, scavenging rates, and ferric reducing
power. This result might be related to the numerous types of monogly cosides and the low rate of anthocyanin acety lation in Jilin blueberry.

Key words: bluebeny; anthocy anins; composition analy sis; antioxidant activity
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Fig.1 Standard curvefor vitamin C at 593 nm
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Table 1 Essential physiochemical indexes of wild blueberries
from different production areas
BEF THEWEMIBrix THLEM  pH
iZ7 9.2040.11° 2.1530.05°  2.69+0.01°
2T 9.600.10° 2.7740.36°  2.63+0.01°
ER 13.3040.12" 2.5240.17°  2.6740.01°

E: B—3¥ AR FRHEATFTAHREMEF (p<0.05) .
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Fig.2 Total phenalic content of wild blueberries from different
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Fig.3 Total anthocyanin content of wild blueberries from
different production areas
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Fig4 HPLC-DAD chromatograms of anthocyanins in wild
blueberries from three production areas at 520 nm
E: oar LTHAEE b TARTFAYRE;, ¢ ZALH
% 4 (PR FAIIR] .75 min, (HAL /37851 M1 %Y
ﬁ@ﬁiﬁiﬁ U 1 AH[R], BRI R 1 —AN [R5 i i
R4 Wu&Prior 25 Ayt SErb 5 B [ 7
TN ERE. PR, FIWTZY) BT BE e K 37
EIHEE



M EmBHL

Modern Food Science and Technology

2016, Vol.32, No.3

6. 1% 10 50T 5 F M™ 50 miz 449, m/z
493, ZUAEREF A mIz 287, m/z331, HIRREH K
FEEFEER, S A5 B 3 T miz 287 [M-162]°.
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M ARET A AR S Y 16 A B AR BT
SR 4 (b MK 257w, UL EITILG . BRig
15 4b, HARER 5187 M AR B4l e
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5[]} 29.55 min, i MS 0, AT EF Ml
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[M-162-42]" J& 2k F5— 43 T80 BEA1 41 LER3K 13
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SO TTEY AR e 14 Bl Bk
SEIRNE 4 (o) FIER 2 Aime. FRIGE 10 71, AR
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HRAIF R, R, 1§ 10 FIORE IR N 14.77
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Table 2 Identification of anthocyanins in wild blueberries from different production areas

tR M]"  MSMS . o ]
peak ) Anthocyanin ATHA  ERIFA  THRTA
/min /(m/z) I(m/z)

1 7.91 303 465 WAREL LB + + +
2 820 3w 479 F4E 3FIUEHF + + +
3 8.68 331 493 tERE EES + + +
4 9.75 303 465 REL 3IHHES + + +
5 10.61 303 435 RHREL 3FEAGES + + +
6 11.23 287 449 RERE SWEBEF + + +
7 12.08 317 479 4% 3HaES + + +
8 1259 287 419 REFHE FFEAEF + + +
9 13.66 317 449 F 4% 3-SR + + +
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10a 14.77 301 463 HthE 33

HHEH + +

10b 14.77 331 493 WRE 3FEBY + +
11 15.73 331 493 SRE HEBE + + +
12 16.38 317 449 E4F M IAaEY + + +
13 17.79 331 463 R E 3T RAaMES + + +
14 21.60 331 463 BRE 3FTEAaEE + + +
15 29.55 331 535 3RE 3- (67-LBHML) FH4E T +

E: o+ REIL A A AT AL B

# A B AR 520 nm T ) HPLC-DAD St i 1%
NFRAL, IR SUE TR A P AE, (B Wy A i
YIBBOYIE o N T IR TR = iE R ety
HIANFIZ AL, R =M R AL AR Aoy A g 2
TLEANER 3 . MR AR Y, fEE i
FF WS EH T ARG, A 16 M.
FLUR T 7 P AR ST s B AR i e, A
14 F.

=M Y AR AR AR (O R AR R I, AHEE R
HIAF] 13 iy, H I R 2. 5 Rl
3L T s DR B M A S o S 45 A 3 (B
JEARKER) , RIS ME RN SR UL OH L,
ORI FOAE B AR D o TR M Rk BERS 4
R e HASE N, H 2 & T A T 1 A R AL 5
U9, ghah, SEEEETRIOREE Ll NS, Bk
it L RO URENRBE ORI I F
A PEIE SEAR B R 2R B R TR SR
FEG R, HBUEARE I LB, A< RE<Z%
A, XA At W A O TR R R R R 2 —

* 3 PR~ HHLEESHHEEIENH

Table 3 Distribution of anthocyanin contentin wild blueberries

from different production areas

16 & FAR K ATHA ZAIFA FRITAE

kAREL IS 16.25 15.06 17.86
4% 33U 13.64 15.06 13.18
4RRE 3K IUE 3.15 3.36 2.97
AREL T MBS 16.69 14.45 17.36
CHREE 3 MEAEE 473 5.38 5.30
KERE IHEBT 4.29 6.76 4.90
FA4% 3-H ApEH 11.44 8.90 10.48
KERHE IEEEF 070 1.18 0.95
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4% 3P itaAE 1.41 1.63 1.41
T hE 3w EE S - 5.25 4.43a
SRR A AR 3.85 - 4.43a
RIRE 3-F AT 22.94 19.65 17.90

4% FFTEatkE 0.93 0.79 0.89

RE 3T RS 1.23 1.71 1.14

$RIRE 31T A0S 0.88 0.83 0.86

'%%%7?;3;56’?— LBrAk) 0.10

H) EHE

E: AP HE AR @ AL B — At G S
A (%) 5 ake 4R P 4B EEIN, B LE
P f g mAR G — Fit

S RRANTR] B A AR AR T R R R
B R U SR ERATEDA R, REFEATEY
HR, NJARATEDRAG, A& RELRATEY. &
MERMTEYERFTENRKET, TEE
34.89~42.21% 2 IA]. HUGRA#AFLRNTANY), SEAE
25.96~3295% 2 il . H X KA AW H & &
22.77~31L17% 2 ). TeEatF piry R lOs 2 2L
FUWE . AT R R RN

34 = MEZEE LA iR

3.4.1 DPPH A%

= AhiAE ¥) DPPH JHER 45 RN 5 . —=Ff
B 2E W) DPPH 5 ER R RIS BT 20% J5 1%
T 100%, 75 AREFA AR RS ER R o I I RER R
B AL A TS HIE R 50% DPPH - Bk i
WIS 1Co, SRE 4 PR, 1Cso IR 7FE i
T B 50% B T F IR VN, BE TR ALRE J Iy«
PRI, =M AR DT RE S R BRI R T AR BT
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Fig.5 DPPH -scawenging rate of wild blueberries from different
production areas

RERH AR 1. 2%: 2. 5%: 3. 10%: 4.
20%; 5. 30%

Ve % : 1,40 pg/mL; 2. 80 pg/mL; 3. 120 pg/mL;
4, 160 pg/mL; 5. 200 ug/mL

R 4 TEF=hEFETEETERR DPPH - FIHY - 0,89 1, 1E
Table 4 50%inhibitory concentration for DPPH -and O,

;

B

scavenging activities of wild bluekerries from different

production areas

o ICso
S DPPH T4 % O, Hh
I T EFAAY 7.80% 30.93%
=R A 2.94% 27.13%
2RI A AT 6.01% 17.91%

1 45 TR = R R 2 S R A A B
SELE LU, RILH: DPPH J5kRAE 1 5% iy o &bl %
et A B VAR SRR E e B R B S RS
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Fig6 ©Oj scavenging rate of wild blueberries from different
production areas
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Fig.7 FRAP of wild blueberries from different production areas
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