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Effect of Raw Material Properties on Cookie Quality and Acrylamide

Generation

ZHANG Jing, ZHAO Yuan-yuan, LI Xiao-ding, RONG Jian-hua
(College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: Flour, butter and sugar were used as main raw materials to make cookies. Moisture content, color, texture, sensory and
acrylamide content were measured to investigate the effects of raw material characteristics on cookie quality and acrylamide generation. The
results showed that the protein content in the flour significantly affected the quality and acrylamide generation of the cookies. Compared with
high-gluten flour and medium-gluten flour, the low-gluten flour had a crude protein of only 7.67%. The cookie produced from the low-gluten
flour had low moisture content, low hardness, better softness and crispness. The cookies were of the best quality with the lowest level of
acrylamide. Cookies made from ordinary butter and fermented butter were crispy, with rich fragrant and good quality. A slower oxidation of fat
and a low acrylamide content of 212 pg/kg were found in cookies made from fermented butter during baking. Cookies made from brown sugar
were tan with a unique fragrance, but the acrylamide content reached as high as 828 pg/kg. Cookies made from white sugar, rock sugar and soft
sugar demonstrated slight difference in quality. Among them, cookies made from white sugar had the highest sensory evaluation score, and the
lowest acrylamide content of 230 pg/kg. In summary, cookies made from low-gluten flour, fermented butter, and caster sugar were of better
quality and had less acrylamide production.
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Table 2 Basic components of flour
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Table 4 Chroma of cookies prepared from different raw materials

B EAA/L 414kt /a ¥+ BAA/b BREAL/E
AR Ay 78.01£1.77°* 4.55+0.43° 27.55+0.93° 82.86+1.89"
Gk o E A 73.82+0.65 5.66+0.54° 31.19£0.71° 80.34+0.48°
= A E Ay 72.58+0.99° 6.41£0.26 30.61+0.59° 79.03+1.05
Sk L] 78.01=1.77% 4.55+0.43° 27.55+0.93" 82.86+1.89"
. R EEF 78.23+1.65" 3.52+0.26° 26.03+1.22° 82.53+1.87*
)é Al 72.94+0.90° 4.79+0.50™ 23.13+0.76° 76.67+1.02°
Ak ik 76.49+0.91° 5.10+0.34° 27.57+0.60° 81.47+1.03
& EAE 78.01+1.77* 4.55+0.43° 27.55+0.93" 82.86+1.89°
" A 77.26+1.17° 3.35+0.27¢ 25.52+0.60° 81.44+1.02°
Gatk 71.23+0.44° 5.50+0.23" 26.000.44° 76.03+0.51°
Lt 52.15+0.81° 8.05+0.22° 12.53+0.65° 54.23+0.87

E: FUAT B FERER, ATERFEE (p<0.05) .
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223 REBRA A TR AR /vh i KEFELRR, AFEFEH (p<0.05) .
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Fig.4 Hardness of cookies prepared from different raw I .

materials
5 FERIFERHIZHEFHTHRERR
Table 5 Sensory of cookies prepared from different raw materials
Jeot HE GRES Aok o % 447 =i B
KA EE  8.17+041° 8.17+1.17°  7.83+0.98"  8.67+0.82°  8.17+0.75*  9.17+0.75*  50.17£1.94°
@H P AES 833052 733103 7.50£1.05°  633:121°  7.17£0.75°  8.50+0.55"  45.17+1.94°
SHEH  8.00£0.63*  7.00£1.41°  7.50+1.05°  6.00£1.10°  6.83+0.75°  8.50+0.55"  43.83+2.32°
& &Zg?‘«rb 8.1740.41°  8.17+1.17°  7.83+0.98"  8.67+0.82°  8.17+0.75°  9.17£0.75"  50.17+1.94°
KB 8170417 7.83£041°  7.50+1.05°  7.00£1.41° 817098  8.67+0.82°  47.33+2.07™

)‘h At 7.83£0.75°  7.17#0.75*  5.67+151° 5674207  833+121*  833x1.03"  43.00+3.03"
A 783£1L17° 7.00£126°  7.00£1.79°  6.67+1.03°  8.17+0.75°  8.33+1.03°  45.00+5.51°

B EAE 8.1740.41° 817117  7.83£0.98"  8.67+0.82°  8.17+0.75°  9.17£0.75"  50.17+1.94°

o B 767£0.52°  7.50£1.05°  7.50£1.22°  7.33+1.51°  8.00£1.26°  9.00£0.89"  47.00+2.76°
®HarE 7.67£0.82°  7.67+1.03°  7.67+0.82°  8.17+0.41°  8.00£0.89°  9.00£0.63"  48.17+2.04%

L4 8.00£0.89"  6.67+1.51°  6.83£1.47°  7.50+1.05°  8.17+0.98"  8.67+0.82"  45.83+1.83°

E: AT BFELRR, ATEF2F (p<0.05) .
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Fig.5 Acrylamide content in cookies prepared from different
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raw materials
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Table 6 Pearson correlation coefficient between different
measurement indicators (N=9 / N=12)

R BB RSB
Koy S0.87%%  0.90%%  0.94%*
Ra S0.73%  0.86%F 091+
FERAE 0.50 -0.42 -0.41
A
HEE -0.83%%  0.95%%  (.96%*
By 0.54 0.74%  -0.75%
RAZE  -0.89%% 097+ (.99%*
Ko 2053 077 0.92%*
A5 Ra -0.55 0.61* 1.00%*
B 0.39 046  0.94**
E: kR R F TR p<0.05 A= p<0.01 KT EARK MR E .
3 Z5ip

ARSI TE 1 AR EORERT 25 5 5 A P L A
AR, SRR, S AR R A b, AR
iRt e YA E RSV (23 Sl =
AEE B AT A T s i R ) 23 DR T L RRIRIE, ARk
G, AR B AR A B AR AT NI B 2 [A]
ZURERIE A il A U TR R AR, (E AR & &
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