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Abstract: Three common commercially available blueberries (Vaccinium uliginosum L., Vaccinium ashei Reade and Vaccinium
corymbosum L.) were studied for their total contents of polyphenols, flavonoids and anthocyanins, as well as the antioxidant activity and
anti-proliferative activity against Hep G2 cells. The correlation between the content of active components and the activities was also examined.
The results showed that the contents of total polyphenols, total flavonoids and total anthocyanins and abilities to scavenge the DPPH and ABTS
free radicals of the Vaccinium uliginosum L. (a wild blueberry from the Northeast China) were significantly (p<0.05) higher than those in
Vaccinium ashei Reade (a blueberry from Guizhou China) and Vaccinium corymbosum L. (a blueberry from Chile). The results of cellular
antioxidant experiments indicated that the wild blueberry from the Northeast China exhibited significantly (p<0.05) higher Cellular Antioxidant
Activity (CAA) values [65.40+3.04 umol QE/100 g fresh fruit for Phosphate Buffered Saline (PBS) cleaning; 202.40+6.33 umol QE/100 g fresh
fruit for non-PBS cleaning] than the blueberries from Guizhou and the Chilean blueberry. The three types of blueberries all exhibited strong
inhibitory effects on Hep G2 cell proliferation, with the half maximal effective concentration (ECs, value) of the wild blueberry from the
Northeast China (150.41£7.82 mg/mL) was significantly (»<0.05) lower than those of the Guizhou blueberry (212.87+13.10 mg/mL) and
Chilean blueberry (223.53+12.53 mg/mL). The CAA values of the blueberries were significantly correlated with the total contents of

polyphenols and flavonoids, while there was also a significant (p<0.05) correlation between the ECs, values of anti-Hep G2 cell proliferation
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and the total polyphenols, and between the total flavonoid content and the total anthocyanin content. The above results indicate that the wild

blueberry from the Northeast China has great advantages in development and utilization.
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Fig.1 Total polyphenols and total flavonoids in three blueberries
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53.69%. S IEREH S B s AL B R K R 2.71 F1423.09+ 1.63 pg/g BER, (HRIEBFER S
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Table 1 The analysis of anthocyanin content in three blueberries
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A KA FMEE A E
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2 29.54 kERFEL RS 524.813.15" 213.72+1.48% 4.76£0.90%
3 31.21 KERHEFIAEF 35.74+1.47° 151.72+2.08% 52.85+1.34%8
4 32.88 kAR F TS 153.97+1.35% 101.09+1.47" 108.44+4.65%
5 34.62 KEFFE RS 134.2542.18% 115.60+1.83¢ 331091
6 36.09 s AR 47.04+1.615 168.67+1.48%° 180.81+1.51%A
7 37.42 REFHEFEAGEY 33.68+1.17" 54.50+1.30" 23.56+3.04"
8 39.02 LR 355.89+3.00° 246.11+4.53 5.66+1.355¢
9 40.42 G- S 8.53+0.85° 39.95+3.05 18.93+1.51®
10 42.03 A& FRAaE 35.55+1.50' 54.50+2.97" 69.3143.17%
11 4431 MREFIAES 58.21+1.38 260.97+3.46°5 330.33+4.64%
12 47.23 SREREE 676.35+2.71* 423.09+1.63% 10.73+1.03¢
13 50.11 SRR F TR 0bE 5 39.50+1.17"¢ 104.64+4.50"8 162.89+2.08%4

EoF (WkERAEEF LS Z/g8R) 2237.35+3.45% 2196.13+4.228 1208.93+2.83¢
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Fig.3 The analysis of antioxidant activity of three blueberries
(p<0.05)

52



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.6

<0.05), Tfj ABTS HUAEAIE 5 L 2 By FLE e i ol 5%
FIZE (r H23 58 0.885 A110.926, p<0.05), {HEELE
GBHFLREMRK (r N 0411, p>0.05). Howard %5
NP, BRI SR R AR K
AR, X ATRE TR A 5 AR KT [
RN ZMAEE RS EMEYR I & &, s 1 e
MRS . ARER T OS2I B A TR B 2
Wy, sEEEAE O & B N, H DPPH Ml ABTS
PUAE AL S VE R 3w T 5 N R A R R R IR A
(p<0.05).
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Fig.4 The analysis of cellular antioxidant activity of three
blueberries(p<0.05)
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Fig.5 The ECs values of cellular antioxidant activity of three
blueberries(p<0.05)
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Fig.6 The analysis of anti-proliferative activities on Hep G2
cancer cells and cytotoxicity of three blueberries

RV B AR W AR . S M R AR M 2 ) e
Hep G2 /MyRaguffsb e g Escien g Rankl 6 Fk 2 fr
e RPCLUCEFAERRE SN A ERIEERLK ECso
E5 A 150.41+7.82, 212.87+13.10 1 221.53£12.53

53



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.6

mg/mL. —FhiEREXT Hep G2 MG FEAR A Hm A0
HIVER, b, MU BT A TR A9 Hep G2 4HJL
WOTEEVE S, B SN R AR R R AT R 3
5t (p<0.05). 4RI, —FIEEET CCso 1H
BIRT 300 mg/mL, W3 T AR ECso {H, RATE
SEIGIRIE R, 3 FhiEREXT Hep G2 i 4n e i FHAS
AT

W Shrayy, RARIFRpUEETE. Li %
POl g, EE AL G Hep G2 IIREA A
SRTUTAIE ; Zu SECTRIE R A LR AN
DLD-1 #1 COLO205, H 2SI WAL
MR B R A MDA-MB-231 Al MCF7
RRP, ASRIGH, T Hep G2 4UMIEHHIT M ECso {8
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Table 3 The analysis of anti-proliferative activity and
cytotoxicity of three blueberries

st FIEFAE M ECsy/(mg/mL) &M CCsy/(mg/mL)

AR 150.41+7.82° >300
T EE 212.87£13.10° >300
KA EE 221.53+12.53° >300

72 ECsy 7 CCso A TH mgmL (EREIRY), Fl—
5l RE) FHATH BE M EF(p<0.05).

3 Zig

AR E BT 1RSI AR R B
BHRAEMERENZE . B, toEgE, DAY
MIPTEATEERT Hep G2 BRI BEIE 1. f
KL, M ZIE AR ER L2 (299.60+6.69 mg
GAE/100 g #5350 (309.68+5.77 mg RE/100 g
fE 1) FRAEETF (2237.3543.45 pg/g BER) & &
B4 3 Aanthrbi s [FREHL, DPPH B AUME K
IINRIR R R 22 U B A W > B W > R i
ABTS HUEAAE IR Ry R 2208 B AR W > 53 ) R
R~ERIWERE (p<0.05). CAA S5 EH], JF PBS i
PRAbHER, —AhEREN CAA [ K/NIT N R 2cls
BY A > S S RE= BRI S (p<0.05), PBS iEViAk
HER CAA {EIY 53E PBS iEVLACEER—%L. JE PBS
THUEAC BT = FhiERE CAA HIYEE KT PBS iG vt
) CAA fH (p<0.05), KIAAEH PBS iGPcabH#E4
WA I 4E AT E TS R T PBS AbsR4H . 7ETCA
MOFETEIREVEE N (CCs0<300 mg/mL), —FhiE%Y
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