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Abstract: Feruloylated oligosaccharides (FOs) are a new type of functional foods and their addition to bakery products was approved by
the Food and Drug Administration of the United States (US FDA) in 2010. However, there have been no reports on their influence on the flavor
of bakery products. Here, headspace solid-phase micro-extraction coupled with gas'chromatography mass spectrometry (HS-SPME/GC-MS)
was used to investigate the effect of FOs prepared from maize bran on the formation of volatile compounds in three Maillard reaction models
(glucose with aspartic acid, asparagine, or glutamic acid) and the baked dough model. The results showed that in all reaction models studied, the
addition of FOs at 1% and 5% concentration significantly” increased the formation of furfural and an unpleasant flavor compound
(2-methoxy-4-vinyl-phenol), but suppressed the formation of several pleasant flavor-producing compounds such as pyrazines, maltol, nonanal,
and cedrol. Moreover, the addition.of FOs into the dough produced two unpleasant flavor-producing compounds (dimethyl disulfide and
dimethyl trisulfide) after baking. Therefore, although FOs are allowed to be added in a large amount to bakery products, caution is advised due to
the potentially undesirable effect on-flavor.
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Table 1 Effect of FOs on volatile compounds of Maillard reaction for the glucose with aspartic acid models

GC Mm@ 47 Ab>Sx10°
FOs/0% FOs/1% FOs/5%
(&3 129.31425.41 -
S 1 50.5324.25
£35S 25.7442.05 45.3242.40 79.16+4.34
M 6110.474324.60 291004441.21 29536.974176.55
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3-TBLA AL 91.9611.37
2- CLEL s 119.55427.51 89.39446.49 70.4842.66
2-TH-5-F Hekvh 281.63416.07 - -
2-T Mt 258.9447 45 367.238.78 307.2448.32
25— Fltiekeh 189.42+12.14 258.68+450.83 182.74421.77
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Table 2 Effect of FOs on volatile compounds of Maillard reaction for the glucose with asparagines models

GC Mm@ Ab>Sx10°
FOs/0% FOs/1% FOs/5%
& NEE 281.264.76 126.03+11.74 99.42+41.95
HFHEEE - 68.1741.92
eSS 55.08413.05 82.5040:38 123.634417
S 385.6942.32 3316.36430.72  19440,874218.52
St AR
] 269.97416.73  1595.23441.10
FoREY
vk 2382.68+473:94 2121.1348.17 453.1347.13
KB 236.80434.69 119.44:4.24 172.8344.65
5- ¥ Jhek v - 181.1248.99
3-vk il FES 403.24425.71 264.8026.37 177.8143.53
2-Tikekok 604.19+18.16 322.27+6.74  254.81415.06
2-F Fotbok 365.83420.38 318.9612.05 232.3745.64
2,4-—8T
21,3242:06 31.6640.64 -
HOREy
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Table 3 Effect of FOs on volatile compounds of Maillard reaction for the glucose with glutamic acid models

GC Mm@ 47 Ab>Sx10°
FOs (0%) FOs (1%) FOs (5%)
FHE 204.5044.51 106.2743.31 117.6240.28
TS 84.94:+15.64 143524527 201.2143.30
S 2513.42499.54 15772.134314.05 24718.124305.38
TS 47.5840.46 1.3940.05
SR 172.2243.07 131.2947.30
R P Finiow Nz - 316.49221.79 765.2649.07
S 121.53H.45 112.1940.50 96.1842.57
N- ¥ 2 -2-vthos 1 5 39.1840.49 43.8140.99
5-# W A AREs 531.8343.57 271.274.73 126.11+.34
5-F A ek vl 452.31411.07 300.966.03 268.5242.84
4-31 8 W-1,3- =R 91.484.41
PR S 50.8140.30 43.8140.99
2,5-— ¥ BLik ek 220.97+1.61 105.9147.53
2,4- =3 T KBy 160.88+1.67 67.3241.49

116



MR BRI

Modern Food Science and Technology

2016, Vol.32, No.3

2.3 FOs xt T H k&% WK £ % 4 12 ] 1%

R FE 40y 8 v
TEHERA Ry, —SERIIE 14 FdERIEY

Jite A —LERAE = A SERAER AR TR A 2 %
RIEVIT, LCREE, 2228, B, KRR, 2,6-
TH-4- 2B (3R 4). FOs RSN AR T 5

TS, W, KHEE, AX ORI =,
[ A SR S A 1 R R AR BT IR AR, 222
My, CREE, KEE, OB, TR

BEAt, FEAIN T FOs BT ABAMA R, il 2]
U - e i 7 B Sy v P Y Y R Y N
AN tin i g, JF HERSE BIEARMS (7390009 23 pg/L
18 pg/L) 1920,

% 4 FOs MBS AR R SR R M2 & M P I

Table 4 Effect of FOs on volatile compounds of Maillard reaction for the baked dough model

GC @ A2 Ab>Sx10°
FOs/0% FOs/1% FOs/5%
R EE 85.9641.36 240.97437.66 210.66+10.92
* U A RFEARE 9.8410.07 59.7740.62 366.5747.75
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KB 47.64:41.95 134.8749.18 158.56+13.33
AN 5.4740.07 -
2,6-=F H-4- LA E 10.8740.40 -
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Table 5 Effect of FOs on furfural produced of Maillard reaction
5/ (ug/mL)
FOs/0% FOs/1% FOs/5%
RABBIF B 52.3542.44 270.92#48.00 350.47+24.44
RABNER 4 35240.30 1.23474327  132.8816.62
FRBRIF EFE 5124034 28.83+2.98 63.4542.65
R i R AR AR . PR AR
O T 5 A 1 6 1 — O R P2
5 ML FOs W (e HERERE IR B M
SRR, BMARORRRE . SA

FUESE,  FRACELREYS (A A 4 R MR,
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AHE. BUHCAEHED, AN TR A 25 6

25 FOs b [ 4 B fhab B A2 b 09 T iR A2
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SR U S 1) S R B AR A A (R 6),
A% FOs HH IR B IR/E AL BRI RE PR AR RS o IR
N 1% FOs Z2id #AbH 5 B AR Ay 32.55%, JisiBil
B ST BI > T 27.78%; RFE N 5% FOs £t #ukk
5 BfRN 30.14%, S SMTERRG & > T 26.09%

= 6 MBS FEREE S ST
Table 6 The changes of content for free ferulic acid and total ferulic acid

AT FA 4-2/(mg/L)

Anita FA E/(mg/L)

FOs iRJE
= EEFA 4 FA 245 FA B FA 5 FA 404 FA
1% 1374006 154374045 153.0840.48 8.2340.11 111484051  103.2540.60
5% 6494003  765.2244.26 758.7344.29 3556451 565564375  530.0043.46
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