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Effect of mayonnaise on the in vitro digestion of active substances in carrots

CHEN Min, YIN Mingyu, XIYinci, TAKUYA Yanagisawa, MAMORU Kimura, WANG Xichang”

(College of Food Sciences & Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: The bio-availability and digestive properties of the main active substances(B-carotene, total phenols and V-C)
in carrot salad were assessed using an in vitro static INFOGEST digestion model in this study. Raw carrots and
mayonnaise were used to prepare the carrot salad samples with mass ratios of 6 : 1(T1), 4 : 1(T2), 2 : 1(T3), and carrots
without mayonnaise as control(CK). The results showed that except for V-C in CK and T3, the contents of the active
substances decreased sharply after gastric digestion, and then increased after intestinal digestion. The addition of salsa
significantly improved the stability and bio-availability of B-carotene, total phenolics and V-C in carrots. The three
bioactivities of the T3 sample were relatively stable during the simulated digestion process, with a highest
bio-availability. The average particle sizes of each group D[3,2] and particle size distribution from the simulated oral
cavity to the simulated intestinal digestion stage first showed an increasing trend, and it was the largest in the simulated
gastric digestion stage at 60 min of digestion, and then decreased to the minimum. The average particle size D[3,2] of the
T3 sample was smaller in the simulated digestion process(0.13-5.03 pm). In summary, mayonnaise improves the
bio-availability of B-carotene, total phenols and V-C in carrots and helps making better digestive characteristics with the
optimal effect in the T3 sample.

Keywords: carrot; mayonnaise; active substances; fB-carotenoid; total phenols; V-C; INFOGEST digestion model;
bio-availability; digestion characteristics
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Table 1 Content of the main active substances in the digestion products of carrot salad at different stages of in vitro digestion mg/mL
B-HA% PR Syl aEg V-C frit
F 5l e F 5l e (B)i = JiE

CK (3.39#0.12)a (0.1820.05)c (0.3420.30)c (2.1620.01)ab  1.0020.02 (1.5740.03)c (0.060+40.005)ab (0.04940.002)a (0.04540.003)c
T1 (3.1520.04)ab (0.2920.02)bc (0.5740.03)b (2.3020.02)a 1.0540.04 (1.6120.04)c (0.07140.003)ab (0.03520.003)b (0.05240.003)bc
T2 (2.8820.04)bc (0.4320.04)ab (0.7840.04)ab (2.2140.02)a 1.1540.05 (1.7840.03)b (0.07340.004)a (0.053#0.005)a (0.059+0.001)ab
T3 (2.68#0.11)c (0.51#0.06)a (0.9140.04)a (2.0140.08)b 1.0840.05 (1.9740.04)a (0.05040.010)b (0.058+0.003)a (0.07040.004)a

posiil

[ 5 80 I A ) Bk s A B ) 79 28 A e 127 78 3 (P<0.05)
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mg/mL, H T1. T2, T3 AYEE&ERRRIEM, ¥t
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EIEAHX,
2.3 AFEIEUMERRE MNbhid V-C 29K
V-C FERSMNE R P i S Atk g 1 fr



122 ARG K222 R (H ARBHE ) http://xb.hunau.edu.cn

202442 A

TNo TEREAARINHILBYBE, T3 1 V-C &gl I
Tt CK #Y V-C &3 R, T2 F1 T3 i V-C &
WA - MRS R ES—
H., N EEAE, FERhdd V-C TRk E R
0.050~0.073 mg/mL. 24 B iHiLBE:, FeshdiH V-C
R E A 0.035~0.058 mg/mL, AH L I ETHALKY
Bt V-C I, B T3 M3 T 16.00%5%, HAth
AL T 18.33%~50.70%, T3 ZHrf V-C JFiti ik i
&, 4(0.05840.003) mg/mL. JFiE Ik a G, K
mm 4l V-C [l Sk A 0.045~0.070 mg/mL, #H
b B IHIEB B V-C, BR CK BIREIR T 8.16%, 1
f i3 T 11.32%~48.57%, T2 1 T3 4 V-C &
HHEEEHTCKEY, HT1, T2, T3/ V-C &&
W hn, Ut 2B IEILIE V-C & & 5V hn i
TR IEA
24 ARENEUMERRE MNohihEEE MR
YR R

MR 2 Al RERL 2 BT MR BB AT V-C
A= AT R R bt v b 6 S in = B g, Uik
3 FhIGEY S A  o] R e S VbR s i
SIEAHE, B T2 1 T3 fhit 3 Fpis 4 mry A=l
KA BT CK . AEah 3 A& T i ry A=
Yrnl RYEfAE R RS, Hp, B-#13 N RWAEY
Al eV 7.96%~22.94%, ANVPRI#EAY 3 MR
2P BIAEE SR AY AT SR CK (1Y 1.8~2.9 £i%;
S B AE Y RT Kotk hy 28.78%~37.57%, 42 3 FiiE

VB E R s V-C AW &M 11.13%~
17.13%. ZZ59 5 3 GRS . i E
IR E PRI L —3L

2 EINEEMERNAE MhRESE MRS MR R

Table 2 Bio-availability of different active substances in

different samples at vitro digestion phases

] KetEiv%
Qb EE — -

B-AEY hE ey V-C
cK 7.96¢ 28.78¢ 11.13¢
T1 14.24b 29.57¢c 13.00bc
T2 19.06ab 32.68b 14.63ab
T3 22.94a 37.57a 17.13a

[ 8 EcE Jo AN Rl 7 R 7R A BRI ) 22 574 S 1124 78 L (P<0.05).
2.5 E NORIRRINELEY
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Table 3 Mean particle size D[3,2] of carrot salad with different salad dressing ratios during in vitro digestion

D[3,2)/um

phsiil

(mp B 30 min - HiHfk 60 min Bk 120 min - JFE AL 30 min - BIETIL 60 min - BB AL 120 min

T1 (1.8620.09)a (5.0240.16)a  (7.7040.04)a  (5.3340.12)b 0.1440.03 (0.1040.00)b (0.0640.01)b
T2 (0.6640.06)b (4.5420.01)b (7.0310.01)b (6.9240.00)a 0.1840.00 (0.13%0.01)ab (0.1240.00)a
T3 (0.1740.01)c (4.012001)c  (5.0340.01)c  (3.6740.03)c 0.2440.03 (0.1620.01)a (0.1320.01)a
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Fig.1 Particle size distribution of carrot salad with different salad dressing ratios during in vitro digestion
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Fig.2 Structure of carrot salad digestion products at different stages of digestion as observed by light microscopy
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Fig.3 Structure of carrot salad digestion products at different stages of digestion as observed by fluorescence microscopy
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