KOREAN J. FOOD COOKERY SCI
Vol 28 No, 4 August 2012

A & 2
AFY e ZANEFAETE, 'RFUFFATE, B AFAEALANE, COALAD FIATA
Effects of Acrylamide Formation and Quality Characteristics Before Frying French Fries
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Abstract

The objective of this research was to study the effect of pre-treatments before deep frying on the reduction in acrylamide formation,
crispness and sensory properties of French fries. The acrylamide concentration was lower in pre-treated French fries before frying with citrus
acid, ascorbic acid and salt solution than that in untreated French fries. Crispness, moisture and fat contents, color, texture and overall
acceptability of pre-treated French fries were not significantly different compared to those in control. Therefore, French fries pre-treated with

citrus acid, ascorbic acid and salt solution before frying had good sensory properties, and reduced acrylamide formation,
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Table 1, HPLC/MS—MS Instrument condition

HPLC Method

1) Instrument : Waters Alliance 2795HPLC system

2) Isocratic Mobile Phase : Water(0.1% acetic acid) + 5% Methanol
3) Column : Waters Altantis C18, 2.1*150 mm, 3 #m

4) Flow rate : 0.25 mL/min

5) Injection Volume : 20 pL

HPLC/MS/MS Method

1) Instrument : Waters Micromass Quattro Premier Mass Spectrometer
2) Eletrospray mode with positive polarity

3) Capillary Voltage = 3.5 kV

4) Cone Voltage = 20 V




Table 2, MRM method parameters for acrylamide

. Collision energy ) .
MRM transition (&V) Dwell time (s) | Delay time (s)
7175 -) 54.56 10 0.4 0.01
7475 - 57.75 10 0.4 0.01
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Fig. 1. Variation in the concentration of acrylamide of

French fries applied with different pre—treatments,

*P Means in the treatments with different letters are significantly different (P<0.05).

2. 32| A1](crispness) 3}

Aglxves Felx] Fetolo] FAEAC AdFel JgFE
Fv AR, AAEE SA= M F8% 9424 Ax
(hardness)?} 784 (crunchiness) .2 YERN 7| = 3HHKim M
S 2009, Salvador A 5 2009). HEgh FHlx] Fefole] Al
e 71 exs} 7tdshe oo 2o 9dFS e Ao
2 484 drkKia A 5 2007). T3 FLAS HILslo
e Falx FeElolel A aulE 43 AFE Fig 29
Yelgiglel, izt 2 2E AT ZgauE 0.99-1.48
kg Bl o FoH9l ol HolA & &) uwheEhA
Ag|xve kst Fgde ERo mEixe Wi §le
Aoz Kol Fitn HEgRIcE 53 AT ola e}
npo|= RS TAATIHEA Feave ek Yol 74
EAo] Wz g Aow AlgHc. 3 Fzlxve Fd
2 Fepolo] xbgterdt A(+)e AAAAZE YAEKm M 5
2009), FAE A FEFFO] EESFE Ae|2ve HAS)
= A7 Z47E HIuEol(Sanz T 5 2007), £ A7} v|ws}
A Falx Ffolo] Ay, FREH 2 AUTEAME
Tl FEtole] HA Y wE FHl zelE YERA
gFolr] Kim JM 5(2009) ¥ Sanz T 5(2007)2 AR A7}
= e Ao ®oth

BTN EZN A 287 245 (2012)

Control Water Arginine Valine NaCl Citricacid Glucose Proline Vitamin C

Crispy (Kg)

Control  Water  Arginine Valine NaCl Citricacid Glucose Proline Vitamin C

Treatments

Fig. 2. Variation in the crispy of French fries applied with
different pre—treatments,

UNS = Not Significant,
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g WAL LA AT M Ee FRIFL heh)

ure content (%)
=4

Control ~ Water Arginine Valine  NaCl Citricacid Glucose Proline VitaminC
Treatments
Fig. 3. Variation in the moisture content of French fries

applied with different pre—treatments,

UNS = Not Significant,

Fat content (%)

NaCl Citricacid Glucose Proline Vitamin C

Control ~ Water  Arginine Valine

Treatments

Fig. 4. Variation in the fat content of French fries

applied with different pre—treatments.

UNS = Not Significant,
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Table 4, Effect of sensory properties of French fries applied with different
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Fo| 4L vAG sglon B ATAds dAAE
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A e b Fa3 22 B s, FAx e _ acceptabily
ole] M= FA 2&of AR B FA V)R 9% we Control 6350021 636+0.14" 6312021 6455026
ta FFTHKim JM 5 2009, Krokida MK % 2001). Water 6.34+0.38 6.35+0.26 6.3310.18 6.39+0.19
Arginine 6.3810.19 6.5110.27 6.2840.12 6.51+0.17
Table 3, Effect of color values of French fries applied with different Valine 6374032 638015 6462021 6462018
pre-treatments NaCl 639021 6441039 6531029  650%0.23
Treatments L* a* b* Citric acid 6.4710.17 6.5310.21 6.38+0.19 6.48+0.18
Control 58.17+1.07°" 4224061™ 22304046 Glucose 6.5310.22 6.54%0.14 6.46+0.18 6.42+0.19
Water 58.25%1.09 4.18+0.48 22.24+038 Proline 6.4310.23 6.660.29 6.3240.15 6.47+0.24
Arginine 58.3240.95 4.2510.56 22271052 Vitamin C 6.52+0.19 6.76+0.38 6.23£0.22 6.51£0.18
Valine 58.26+1.02 423+0.24 22314038 All data is meanSD.
B 1)Sensory scores: 1=extremely undesirable, 3=undesirable, 5=normal, 7=desirable,
NaCl 58.29+1.15 4214031 22.29+0.49 9=extremely desirable.
Citric acid 58 31+1.08 419+0,57 2233038 NS = Not Significant,
Glucose 58.2740.98 4.24+0.45 223214042
Proline 58.25+1.05 4231052 22.3110.34
V. 8 E
Vitamin C 58.28+1.01 4.2010.43 22.3240.29 -

All data is mean=£SD, - _
UNS = Not Significant. ’E‘ ?j:llf‘ o}—ﬂ%o]—ﬂ]-O]E_ g%}:o] l:%"% _—?:%L]j] Qﬂ-o]g}
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A 23 Qo) ¥

TH(Troncoso EQ} Pedreschi F 2009). £3] A g, FEsEE AsEE 74 Ae 2 Bed FHEAL
SH Bl 2 9% F, A% 247 DETO AeTal FoIEe Aols wolx| wgirt. me

oy

Korean J. Food Cookery Sci, Vol 28, No. 4(2012)



412 Zzioh =, 2xz, P27, 2, ARA

A, chzdolrtol= el ATE A FAA Fepol
aln] Aol aTE, Folt B wElc g Az
F 202 sto] zelgoss FUX Feolo] F4 A3t
o] chzolrol= sl S AW AT F qlgleh

o, o ffu

#Ae =

B 9= Brain Korea 219] Aol &3] o]F o]zl HolH
ojol] FA=HUL,

o
r

12

AOAC, 1995, Official methods of analysis(16th ed.). Association of
Official Analytical Chemists, Washington, DC. USA

Brown R. 2003, Formation, occurrence and strategies to address
acrylamide  in - food;  food  Advisory Committee  Meeting
Acrylamide,  Available  from:  http://www.cfsan. fda. gov/~dms/
acrybrow/sld025, htm,

Chung HW, Park SK, Choi DM, 2007. Determination of acrylamide
in food products, Analytical Sci Technol 20:164-169

FDA(Food and Drug Administration), 2008, Acrylamide questions and
answer, Additional information on acrylamide, diet, and food
storage and preparation, Available from: http://www, cfsan, fda, gov/~
dms/acryladv html, Accessed May, 22,

Gokmen V, Senyuva HZ, Dillek B, Cetin AE. 2007, Computer
vision-based image analysis for the estimation of acrylamide
concentrations of potato chips and french fries. Food Chem
101:791-798

Kim CT, Hwang ES, Lee HJ. 2005. Reducing acrylamide in fried
snack products by adding amino acids. Food Sci 70:C354-C358

Kim HJ, Lee SH, Koo MS. 2011. Acrylamide contamination of food
products in Korea, Safe Food 6:34-39

Kim HY, Park JY, Kim CT, Chung SY, Sho YS, Lee JO, Oh SS.
2004, Factors affecting acrylamide formation in french fries,
Korean ] Food Sci Technol 36:857-862

Kim JM, Choi JH, Choi YS, Han DJ, Kim HY, Lee MA, Chung HK,
Kim CJ. 2009. Effects of frying time and temperature on
formation of acrylamide and sensory evaluation in french fries.
Korean ] Food Sci Technol 41:471-475

Kita A, Lisinaska G, Golubowska G, 2007, The effects of oils and
frying temperatures on the texture and fat content of potato
crisps. Food Chem 102:1-5

A F e A3 A A28H Al4%7(2012)

Krokida MK, Oreopoulou V, Maroulis ZB, Marinos-Kouris D. 2001,
Colour changes during deep fat frying, J Food Engin 48:219-225

Lee MS, Park JY, Oh SS. 2004, Acryamide monitoring in home-made
food products, Korean J Soc Food Cookery Sci 20:708-711

Mottram DS, Wdezicha BL, Dodson AT. 2002, Acrylamide is formed
in the Maillard reaction, Nature 419:448-449

Park GY, Lee SD, Chang MS, Choi YH, Kim EH, Han SU, Chough
NJ. 2006, Determination and generation factor of acrylamide
content in the french fries and snacks by HPLC/MS/MS. ] Fd
Hyg Safety 21:47-51

Park JY. 2003, Acrylamide monitoring of domestic heat-treated food
products, MS thesis, Ewha Womans University, Seoul, Republic
of Korea

Park JY, Kim CT, Kim HY, Keum EH, Lee MS, Chung SY, Sho YS,
Lee JO, Oh SS. 2004. Acrylamide monitioring of domestic food
products, Korean J Food Sci Technol 36:872-878

Pedreschi F, Kaack K, Granby K. 2004, Reduction of acrylamide
formation in potato slices during frying. LWT-Food Sci Technol
37:679-685

Salvador A, Varela P, Sanz T, Fiszman SM. 2009. Understanding
potato  chips crispy texture by simulataneous fracture and
acounstic measurement, and sensory analysis, LWT-Food Sci
Technol 42:763-767

Sanz T, Primo-Martin C, van Vliet T. 2007. Characterization of
crispness of french fiies by fracture and acoustic measurements,
effect of pre-frying and final frying times. Food Res Int 40:063-70

SAS. 1999. SAS/STAT Software, Release 8.1, SAS Institute Inc., Cary,
NC, USA

Taecymans D, Wood J, Ashby P, Blank I, Studer A, Stadler RH,
Gonde P, 2004. CRC Rev Food Sci Nutri 44:323-347

Troncoso E, Pedreschi F. 2009. Modeling water loss and oil uptake
during vacuum frying of pre-treated potato slices. LWT-Food Sci
Technol 42:1164-1173





