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Abstract: Changes in total polyphenols and anthocyanins contents, antioxidant capacity and anticancer
effect, anthocyanins compositions of blueberry extracts before and after in vitro digestion were investigated.
The degradation pathway of anthocyanins was speculated. The total polyphenols content and anthocyanins
content were measured by Folin-Ciocalteu reagent method and pH differential method, respectively. The
antioxidant capacity of the extracts before and after in vitro digestion was evaluated by the inhibition rate of
liposomes, 1-diphenyl-2-picrylhydrazyl (DPPH) and ABTS" free radicals scavenging abilities. Furthermore,
the compositions of anthocyanins were analyzed using by high performance liquid chromatography-
electrospray ionization mass spectrometry (HPLC-EIS-MS). The results indicated that after in vitro
digestion the content of total polyphenols increased by 47.21%, while that of anthocyanins decreased by
71.82%, and the inhibition rate of liposomes, scavenging rates of DPPH and ABTS' free radicals increased
by 38.45%, 29.41% and 29.12%, respectively. Blueberry extracts could significantly inhibit the growth of
HepG2 hepatoma cells, A549 lung cancer cells and Hela human cervical cancer cells. The varieties of
anthocyanins decreased from twelve to nine. The degradation process of gastrointestinal anthocyanins
revealed that the process of degradation of cyanidin 3-glucoside to form quercetin was similar to that of
degradation of pelargonidin 3-glucoside into kaempferol.
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(0.20 g WEZFFEHY) , A 50 mL &5 50h 0.9%
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Effects of in vitro gastrointestinal digestion on the

total polyphenols and anthocyanins contents in
blueberry extracts

Fig. 1
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THALRHE S T 47.21%. Z550FW, KRINHIA FIT
WREERY BB SR, 5T A EDERM
Toydemir' V45 43 I 72 AR DL S T X 5 i S 412 B
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Fig. 2 Effects of in vitro gastrointestinal digestion on the
antioxidant activities of blueberry extracts

K 2 AT, RiEte. HiHk . BiEAN Ve
FE B BRI R 1K) 1Cso 4350 (0.9540.06 ).,
(0.82+0.04 ). (0.51+0.02) FI1 (1.25+ 0.07) g/L,
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HAbAE A (P<0.05), FRALWHIHAFE SPGB A
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B R0 AR A R BE R AR O, kA R A R i
SRR R T 7 A R R R Ak

M 2 AT, R, BIH. IHARRRE S
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FIXT R Ve Xt DPPH H HBE I BR 1 1Cs 43910
( 0.61£0.01 ). ( 0.29+0.03 ). ( 0.06+ 0.01 ) Fu
(0.75£0.02 ) g/Lo M ICso ¥t 1, 2 B IH MG
THALIS BIFE X% DPPH [ HZEMTERRRE B35 T
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FEBCHBEm, MR AR AR AL, FEA
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A% DPPH H M3 & A O, H BB A I F & AT L
W s PR H R EEEIE A RS,
i T A 3R EE A s R, & . Bk
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HE 2 AT, RIEAG . BIHAE . e
FOXF RN Ve X ABTS™H HH BRI TE BRZ 1 1Cso 4351
J7 (24.13£1.18 ), ( 14.30+0.85 ). ( 8.82+0.61 ) il
(56.17+1.03 ) mg/L, M ICsoBIERIHI, Vi ICs
T HALAES, KW Ve Xt ABTS™H 3097
FREE o IR T AL & . 2B AL A B AR A i
) ICso f AR T AR TH AL IO FE S ( P<0.05 ), 2537 1,
RASME AL RE T S R X ABTS T Hi BE(35 B
e J1 (P<0.05 ), 322 R AEH AL 7 P B 7%
TR EWIN, X 5 Huang? % Hl Tagliazucchil®'145 /iy
ISR (K (Y
2.3 ESMEUBIEHERMEBRR IR
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Effects of blueberry extracts before and after

gastrointestinal digestion in vitro on the growth
inhibition of cancer cells

FHE 31 a5, HepG2 T 40 MO A7 16 2R bl 5 %5
FE ) I v B Y 14 0 L B S PR AR A R A (P<
0.05 ), HHREHUY SR N 300 mg/L B, AiH1L.
B T AL T A RE S Hep G2 T 988 20 L A7 3% 2R 4 12
B B e BE Sl 100 mg/L B, 23 BIFRAR T 29.20% .
33.00%71 34.56% . TEAH R AP B B MR T
KA AERE 5% HepG2 T 40 A7 75 R B 2 T B Il
TN AL RE S (P<0.05), WAL J5 #E 5L % HepG2
JFJ8 AN A R i . S5 SRR, AR i
WA, X HepG2 JH-Ji 20 B0 ] R A o (AR A1
AT S B v W AR R B X HepG2 JHFJs 40 it 1) )
R KA A RN AT BE R RSN e A R, S
PER R, BUE A B R = AR BT AR | 1L
ZEWE . W A R4 Munoz-Espadal®'45
1 Lee®WFoe ¥ K B LL_EILANER S R 2 B R
MIFTIARCR . PHE AR SC 3 v, W ARHT S R A o
LB PR RE T RS L B 2 A G

A& 3T AT, AS49 & 40 47105 2R Bl 5 A 12
B4 Jo o v B R N AL i S R IR A A (P<
0.05), IR R ELE 100~300 mg/L N, A
W kT, AWk B R 0 L RE X
AS549 [l A AAF I RIAAAE 25 22 5, HUR IS ARAE
mn kT AS49 iR A0 AT R B 2 R T B IH AL R T
RS (P<0.05), WATHALJERE S X AS549 Jitifs 41 it
AR AR, AFIRas SR, (RAMEIL T B 3w
PRI AS49 filig A Hl % . X5 Chen!
S5 RV A POVIIE 5T B EE R T 44 2 A 40 4 Xk 4 )
AS49 Jitides 0 AR K A 4l SRAR )

P 3TURT 0, it o e 12 BB o o Yk 2 1 18
Hela N B 30095 40 MLAF TG 5 0 35 R AIG, RIH 21
FIERN (P<0.05 ). 44 B i 4 58 100 mg/L

Fig. 3
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B, RIEAL . B IEAL R AL AR S X Hela A e #
S A A5 R4 5 R (190.00+1.60 ) % . ( 87.30+
1.70 ) % (82.20+1.40) %, i 42 i
300 mg/L i}, RiHAL. B IEAA RS 5T Hela
N BB A0 M AE TS R R (63.3041.50 ) % .
(57.50£1.50 ) %. (50.90+ 1.20) %, J5 & RiEHXF
Hela A B 309 40 ML A7 35 R 0 i FEAL T 28.70% .
29.80%F1 31.30%. B IHALFIZG I LAE X Hela A
B S AN AT R IR TR IR AR . IFST 25 2R
FH, IRIMEA T 2 2 = W R PR U Hela N'E
FEAI IR, X5 Seeram SR IT I AL (AT
ot 0 1) 20098 A0 M A R SR AR AR
24 HAMNEABIEHSERTFASNLEE

XA ARG B R SR EUY) P i AE Gty b T
HPLC-ESI-MS 73 #r. 466 4 50 2 i 4 1 &
WA R R A ROT B AR B B T ket A AR ]
4 f 1 PR,

SSEL A skemim
10

w
gullllllllll
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Fig. 4 HPLC chromatograms of blueberry extracts before
and after in vitro gastrointestinal digestion

#£ 1 WEAI HPLC-ESI-MS 4355 M iE 45 3L
Table 1 HPLC-ESI-MS results of isolation and identification
of anthocyanins from blueberry
B B FEF S FirR BRER
/min  M/(m/Z) /(m/Z) /(MZ)
1 22.3 465.0 303.1 162 WHHERL-3-FUMEY
2 23.3 465.1 303.1 162 WIHERL-3 AN
3 24.3 449.1 287.1 162 RZEH5-3-Hi% v

U5

KA 1

1 A T ] )
4 29.9 435.1 303.1 132 ‘%%'? SRt
BEE
5 31.8 595.0  449.0 146 RKIA4G-3-EF/MET
6 324 449.1 317.0 162 FEAAE-3-2LFUE
K2 -3-B hr Al
7 34.2 419.1 287.1 132
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Fig. 5 Hypothetical schemes for the formation of degradation products

(A: cyanidin 3-glucoside; B: pelargonidin3-glucoside
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