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Abstract: N-(carboxyethyl) lysine (CEL) is a kind-of advanced glycation end-products (AGEs) derived from Maillard Reaction. The
effect of four natural sources of antioxidants, including water-soluble antioxidant of bamboo leaves (AOB-w), water-soluble tea polyphenols
(TP-w), oil-soluble antioxidant of bamboo leaves (AOB-o0) and oil-soluble tea polyphenols (TP-0) on CEL formation in cookies were
investigated and the optimal mitigation strategy was summarized. The cookie dough with or without addition of the selected antioxidants was all
baked at 205 ‘C for 11 min and the CEL contents.in the final products were quantified by UPLC-MS/MS. The antioxidant activity, sensory
evaluation and evaluation of other cookie quality attributes, including diameter, thickness, spread ratio, color, moisture content and texture were
also performed. The results showed that the CEL content in control cookies was 11.97 + 0.26 mg/kg. Four antioxidants at the addition level of
0.01~0.05% (m/m) effectively inhibited CEL formation with 7.29~67.25 % inhibitory rates. And the ddition of 0.03% (m/m) AOB-o induced the
lowest CEL content (3.71'+ 0.01 mg/kg) in cookie. Further experiments confirmed that 0.03% AOB-o addition treatment significantly increased
the antioxidant activity of cookies by DPPH and ABTS assays and kept the original quality attributes and sensory properties of cookies.
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Fig.1 Chemical structures of N-(carboxyethyl) lysine
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0 90 10
0.4 90 10
42 20 80
6.7 20 80
7.7 90 10
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Table 3 Sensory evaluation criteria of cookies
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Fig.2 The inhibitbry effects of different antioxidants on the
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Fig.4 Effects of different antioxidants on the antioxidant
activity of cookies measured by ABTS assay
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e BRI AR R —E AR RN, RV
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JEPEEER, RN R A AR, IR 4
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AN 7K o3 B R SR A 2 /o (p>0.05)
F& 7 AOB-o 1 TP-o HMNINFIE N 0.05%H], HAhdi
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x4 thEmRES R (h=12)
Table 4 Quality attributes of cookies (n=12)

2

LA s Kars® FS:1 1 33
FEMF T HAAZ/% A 42 /em JZE/mm ERE 1% /E N

- - 5.33+0.09% 6.25+0.05% 8.54+0.08% 3.21+0.00% 53.48+0.18% 13.02+0.17®
AOB-w 0.01 5.30+0.19% 6.14+0.14% 8.63+0.13% 3.21+0.01% 53.55+0.34% 12.88+0.53™
AOB-w 0.02 5.22+0.12% 6.10+0.18* 8.55+0.08% 3.22+0.01% 52.70£0.17%% 12.96+0.21%
AOB-w 0.03 5.27+0.17% 6.21+0.15% 8.49+0.10° 3.21+0.01% 53.09+0.85%0cd 12.66+0.27®
AOB-w 0.04 5.18+0.20% 6.16+0.18* 8.41+0.34% 3.21+0.02° 53.71+0.48% 12.54+0.15%
AOB-w 0.05 5.20+0.17% 6.21+0.08* 8.38+0.18* 3.22+0.02° 52.31+0.50°% 12.58+0.28%
TP-w 0.01 5.25+0.10% 6.09+0.16° 8.63+0.39% 3.21+0.00% 53.13+0.70%0cde 12.48+0.31°
TP-w 0.02 5.29+0.15% 6.27+0.02° 8.45+0.22% 3.21+0.01% 52.75+0.97%% 12.59+0.20™
TP-w 0.03 5.29+0.26° 6.16+0.25% 8.59+0.07% 3.22+0.01% 53.36+0.77% 12.78+0.02%
TP-w 0.04 5.26+0.30% 6.15+0.22% 8.55+0.36° 3.21+0.01% 52.65+0.52b 13.06+£0.13®
TP-w 0.05 5.27+0.25% 6.07+0.19% 8.69+0.14% 3.21+0.02° 52.65+0.22b 12.88+0.22%
BT
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LR
AOB-o 0.01 5.38+0.24° 6.20+0.24°
AOB-o 0.02 5.26+0.27° 6.13£0.10°
AOB-o 0.03 5.34+0.20° 6.19£0.16°
AOB-o 0.04 5.29+0.28° 6.12+0.11°
AOB-o 0.05 5.21+0.16° 6.11£0.24°
TP-o 0.01 5.23+0.22° 6.12+0.21°
TP-o 0.02 5.17+0.24° 6.09+0.20°
TP-o 0.03 5.21+0.27° 6.12+0.23%
TP-o 0.04 5.30+0.05° 6.28+0.03"
TP-o0 0.05 5.26+0.12° 6.16+0.20%

8.68£0.05*  3.22+0.00° 53.58+0.96™  13.02+0.14%
8.58£0.30°  3.21+0.01°  53.23£0.76™%  12.75+0.40°
8.63£0.12*  321+0.01°  53.27+0.83™°%  12.98+0.30°
8.64+0.34*  3.22+0.02° 53.68+0.08™  12.82+0.47
8.53+027° 3224001  52.05+0.74% 13.10+£0.29°
8.54£0.11°  3.21+0.00°  52.49+032%%  12.76+0.30°
8.48+0.18"  3.21+0.00° 53.99+0.49" 12.95+0.31%
8.51£0.18%  321+0.01°  53.47+0.10™  12:92+0.42°
8.45£0.10°  3.22+0.00°  53.00£0.19™°%  12.810.29®
8.54+0.16*  3.22+0.00° 52.18+1.11%°  12.9140.13%

E: TCRRNNE FEREAR —F AR Z A 69 £ M, AR 6B FEA p>0.05, RE 80N E FE A p<0.05;
223 AOB #= TP %} # 3 2 B4R 2 89 %5°R
&5 HIFMREITESRILR (n=20)
Table 5 Sensory evaluation results of cookies (n=20)

PRy gﬂi P UZS &iE P R g 4H 4R BT
- - 466+0.11  453+027 - 4.73+027 4.7240.19  4.71%0.08
AOB-w 0.01 4.65£0.16  4.45+023 4.7140.15 471£024  4.68+0.26
AOB-w 0.02 4.66+0.12 4504024  4.69+0.17 476+038  4.69+033
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