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Abstract: Biscuits are a type of baked food popular among consumers. However, recent studies have found that the
associated hazards of monochloropropanediol esters (MCPDEs) and glycidyl esters (GEs) are widely present in biscuits,
potentially threatening human health. In this study, L-cysteine, a bread quality improver used in food, was selected as an
additive to inhibit the formation of MCPDEs and GEs in biscuits. Its addition effectively reduced the contents of 3-MCPDEs,
2-MCPDEs, and GEs in biscuits, and its inhibition efficiency increased with the its amount. The inhibition efficiencies of
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3-MCPDEs, 2-MCPDEs, and GEs in biscuits when the mass fraction was 0.08% were 35.89, 33.97, and 30.98%, showing higher

inhibition efficiency than that of TBHQ. The addition of L-cysteine enhanced the antioxidant activity, improved surface brightness,

and increased crispiness of the biscuit. Furthermore, its addition affected the flavors of biscuits, wherein the contents of volatile

aldehydes, ketones, acids, alkanes, and olefins decreased, but the contents of esters, aromatic hydrocarbons, and pyrazines increased.

This study provides new ideas for the development of new low-hazardous substance biscuits.
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Fig.1 Effects of L-cysteine addition on contents and inhibition
rate of 3-MCPDEs in biscuits
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Fig.2 Effects of L-cysteine addition on contents and inhibition
rate of 2-MCPDEs in biscuits
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Fig.3 Effects of L-cysteine addition on contents and inhibition
rate of GEs in biscuits
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Fig.4 Effects of L-cysteine on antioxidant activity of extracts
from biscuits measured by DPPH and ABTS methods
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Fig.5 GC-MS chromatogram of volatile flavor compounds in

biscuits of blank group, TBHQ group and L-cysteine group

*1 ZHA. TBHQEFL- ¥Rt REREH BB IEHTH
R RRY B 53 H
Table 1 Analysis of volatile flavor compounds in biscuits of

blank group, TBHQ group and L-cysteine group

A2 E /%
WRER —
w@ TBHQZE L- ¥MEB L

Bk 54.15 38.88 49.16
EES 8.63 11.24 8.20
RS 7.84 6.03 13.28
S 2.84 1.26 1.56
BE 2.05 17.49 1.98
Rz 12.16 15.34 10.08
e 5.07 5.04 4.08
FEBEE 5.10 10.92 8.19
ECES 2.16 1.72 2.77
SRS — — 0.70
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BE— DI A R R ) R AT S, 15
B WRPEGF T o 5 SR R MR AR 7y, B AR A W
R Lo HRATR, BREDHT T2 R YA SR
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1 9 437 488 IS R A A s et e R R o PR i 12 T
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L= A B SR R R, 5 RV B3 ) B 23 T ik
ANFE RS GR, T B 255 L R Rk 47
PAE
24 L-RAREABEGT EF. KA
BT B

FETH U T 5 R0 R O 2 T A 0 )
B, AMUGEIETE S ez ik S A,
b e S DR ) A N LR IDON TR e
T IX 2 5 SR bR IR DLER 2 BT AR A i mT
PIEH, 54A4M TBHQ AL, L- Fhamzsh
A INAE & T BRIEDF T R T s (LR, X AlRe
SE T L- PR S s sz 1 365 4 e B 2
MIREIE K. AR, L- PRER AT Dhd it
IS AL S P FNIE SR S 4 A EHE I A,
TR P= 43 fife 7 A ) S P A1) 5 7 A2 fz o7
PRI .. HAh, L 2 BEURR 6 i 0kt Bk
PEGETHORE B ARG ME B — e R . L- 3
JOb R R AT I FRAG T BRI T A R, 8 T
ffat, X AR A T L- B AR I 3R 2 vT DU R
THI P PP 8 0 D) ) i, ek T P R B AR R A
PRI A, o 457 i S b B IR A

*2 THA. TBHQAML-F MM AR TrBF. BEMBEE
Table 2 Color, hardness and fracturability of biscuits in blank group, TBHQ group and L-cysteine group

P L b JE g BRAE
=M 62702' 11.0+0.5 348+05  990+6"  33.8+109°
TBHQ 41 603+1.5° 15.4+04" 367+03" 1008+9° 36315
L- ¥ am ki 66604 102+0.1° 342+0.1° 986+10° 37.7+25"

E: AR BFAREREIEZR EZFHEE (P<0.05).
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Fig.6 Sensory scores of biscuits in blank group, TBHQ group

and L-cysteine group
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