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Study on inhibitory effect of pretreatment on acrylamide formation in
Yunnan crispy potato chips
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ABSTRACT: Objective To investigate the inhibitory effect of pretreatment on acrylamide formation in Yunnan
crispy fries. Methods By selecting 3 gradients of frying temperature, frying time and the concentration of starch
solution, a single factor experiment was designed, and its quality changes were measured and evaluated by the
sensory comprehensive scoring method, the optimal processing technology of Yunnan crispy potato chips was

established. To effectively control acrylamide, potatoes were pretreated with hot stamping (10 min at 85 °C), cysteine
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immersion (10 min at room temperature in 3 g/L cysteine solution) and hot stamping + cysteine immersion (10 min at
85 °C in 3 g/L cysteine solution) respectively before thermal processing, and the control group was not treated. After
the hot processing, the flavor and quality indexes of the Yunnan crispy potato chips were measured respectively:
water content, water activity, quality, color, reducing sugar content, asparagine, cysteine, etC. The effects of different
pretreatment methods on the flavor quality of Yunnan crispy fries were analyzed, and the content of acrylamide was
determined. The inhibition of acrylamide in Yunnan crispy fries by the three pretreatment methods was compared.
Results The potato was pretreated with hot and cysteine immersion to make Yunnan crispy potato chips. There was
no significant difference in water content, color, reducing sugar and asparagine between the untreated group and the
pre-treated group (P>0.05). Compared with other pretreatment groups, the content of cysteine increased significantly.

The content of acrylamide was significantly reduced compared with that of the heat treatment group and untreated

groups (P<0.05). Conclusion Pretreatment of Yunnan crispy potato chips with cysteine solution can reduce
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acrylamide in food and retain food flavor quality.
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(1)NaAc 2z 0P BT FREL NaAc 2.9 g fiIn@@4iK
700 mL, J] 36%[E&ERYE pH (EZ 6.2, Jil 7 mL N,N-—FHIJ&
FmERE, MLk ES 2 850 mL, .

(F A 22 sh i T A E AR B NaHCO; 4.2 g Jinafaf
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FAARAL T4 IH 80, 60, 40, 10, 5 pL AYFRATMAR
WERTET 10 mL 2553, AT 1.0 mL, HalBRs),
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Table 3 Orthogonal experimental analysis

SRt A B c BE A
1 1 1 1 7.2
2 1 2 2 6.9
3 1 3 3 7.1
4 2 1 2 8.7
5 2 2 3 7.3
6 2 3 1 8.9
7 3 1 3 7.2
8 3 2 1 8.2
9 3 3 2 8.5
K, 212 23.1 243
K, 249 224 24.1
Ks 20.6 245 21.6
ki 7.0 7.7 8.1
ky 8.3 75 8.0
ks 6.9 8.2 72
R 1.4 0.7 0.9
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B 1 3 R By O e Bz 2 4% oK 43 3 B B SE R (n=3)

Fig.1 Effects of 3 kinds of pretreatment methods on the content of
moisture in fried (n=3)
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33 HEMIMNZmEESREEESR LMENE

KT 3 AT A A RIE GG A LHEM
S, KGUILF R TS A A 3 R IR # Oy AR S, e
TLEA S 155 °CF JMAE 0~14 min 93 2 Hh 366 1284k

WE 2 PR, £ 3 FORFETAREE =, hrERE R
155 °C, Jfi%E 8 min Ji7, 4 Cys IRIUI+IZ . Cys IEHH I
BTN 5 1) = AL G e B 550 L 5 % B2 A
L TG B P 25 5 (P>0.05),

50

40

:;@ 30

~
N J l I l
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Cys-B

B2 3 A AL By SR E R AT LB (n=3)
Fig.2 Effects of 3 kinds of pretreatment methods on the L* in fried
(n=3)
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A1)

%ﬁ“ﬁ 3 i A By AOXT 25 v A G e 2 b

GRON, KU SR B 3 R AL B 5 Ak B,

52 THERBELE 160 °C T IHAE 0~10 min 3 2 Fh o JEE & &
Ak

mE 3 FiR, 403 FOREITARE S, KRR R
155 °C, Wh¥E 6 min J57, % Cys+3iZ . Y@ MZ | Cys Bl
BRI LI 2 A% G M FE 5 4% v B3 Ol 5 k5 0T HE 2 A
LA i 2 25 5 (P>0.05).

0.8
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0.0

Cys-B

W JF B/ (g/kg)

B3 3 Fisisk s =Ouh e B 2 4 v ade JEURE B4 5 (n=3)
Fig.3 Effects of 3 kinds of pretreatment methods on the reducing
sugar in fried (n=3)
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;;ur]

JHEE 3 R AR By 2N 2 R A5 G R 4k K AT
e S i B SE I, K DDA TR A IR 3 A A By =Ckk
B, DUE TS AE 155 °CTF IlKE 0~14 min AR ATk

St AL

mE 4 FiR, 403 PSRN E =, ke R
155 °C, #h4E 6 min i, £ Cys Bi+3#iz | T2 | Cys
VSRR IS L0 2 A% G M R B 5% rh B R A e 7 1 55 %)
TEZHAH LE A 2 M 22 7:(P>0.05)

1.0 -
% 08
E?Iﬁ 06F 4 . . a
H 04t
EINEN]
K

0.0

4 3 Fhiab By 200 e B 28 2% DR A TBE I 1 S (n=3)
Fig.4 Effects of 3 kinds of pretreatment methods on the asparagines
in fried (n=3)
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WE s PR, &3 FORFEITALEE Dy =, eI R
155 °C, MitE 7 min 5, % CystHBTALIG 1Y = /1558
Jifs e B4 b Cys i S50 R HU A B35 22 5 (P<0.05),
% Cys ISR AL B S 1 = R M6 B 2B 45 Cys Bt
5 x5 BEZHAH HL A M 25 5 (P<0.05), HERZ I m e
Glfi B &N Cys STt X RAML TR EH2ER
(P>0.05), FEIBEBIGSI Cys FEATTAN AN = W15 55
Jfs e 4P G Cys BT LS

5 —
o
2 4
E
@ 3
i :
Qs
g 1 ¢ c
0 Bl e wew
Cys-B Cys B-T NT

5 3 RIS IE BB A Cys BN (n=3)
Fig.5 Effects of 3 kinds of pretreatment methods on the Cys in fried
(n=3)

37 HEMNINZmESGREEERTRAGIMESE
oAl

RT3 R AR5 O 2 B AL G e 2 A R N
PE iz o S (R S ), KR DDA S AL S B 3 R Ak By
SR, WE A EEAE 170 °C N IMKE 10 min B 9 445 9t e
R o

WE 6 Fras, Xb R84 7R e 7 = R (3.18+
0.16) mg/kg ., Zid $IZ WAk A = 7 15 45 s i 25 45 0
Tk iz 5 54 (3.32+0.29) mg/kg. it Cys IR IIE IR =
5 G0 1 P2 S 5% TN s Tk e 5+ 4(0.19+0.03) mg/kg. 4
Bf Cys+F 2 Wi Ab 1) 2 B A% S0 e Bz 25 45 V9 0 Tk Jie 5+t
7(0.15+0.08) mg/kg.

4 - b
5 b
=
%" 3
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41 2
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E
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Cys-B Cys B-T NT

6 3 Fiak By 00 IE B 2 4% i PR TBE I 55 ek PR 520 (n=3)
Fig.6  Effects of 3 kinds of pretreatment methods on the acrylamide
in fried (n=3)

DL SRR, T SEE 85 °C IR T 3 o/L 2B
BRI A 10 min, A5 2530 e Bz 35 2% o TR IBE T B o
M Cys IIIRIE R 3 g/L I, BIEE A 85 °C, S5l Cys

R AL EEAR H, 0 B3 M 22 5 (P>0.05), B4R 2 FiAb
T AR RE IS 2 B e B B4 RN R R 19 3 i, (HEZ
+Cys 1= I 114 Ak FEAS 52 1 2 g i B S 2% 118 AU % i
T BAl Cy's 45 T80T U0 1) T Ak T 5 22 B AT 2= R e p 2 4
Cys M8 i, $IZ+Cys 1215 %) B2 FNAAZ TR AL BRZH AH L
H BRI RN, P9 T e 5 i A7 A 1 2 22 S 1 (P<0.05) o i
F RGN HACMIERTZEE 20 min, KBRS0 4b
FLZH 5 6] BRZH A H PN I IR A 1Y) 5 B T B 22 - (P>0.05)

4 WHit5%ER

WA IEAZ LI VR T AR T L 12, 2
Ja KA G, a2E . M. RABEMIE 2R T
BT D R R AR, SR, 18 I+ Cys
R R AL B T AT AL HE, TT AR AT Mo £R BE 44 A O
Rl T FH AN N S R R 8 AR ARG S L 1 T s T e 1 5
REPOL @ e Cys BOS R, AT LOWEREIA AN Cys D
TP IERE AR BT 00, L 5. & 6 AT LR RIS
ST Cys #CRT LLBH 5. 9k 20 P9 W IR A 149 2 1

& FIRZ+Cys 182 0 Tk By 2055 Scik 12324058 1k
W50 TR A BRI i AR 47 5 B () A L, B AR R
IR VR o SRTTHE FHIVZ+Cys IR T FE 5 X, #E
VPR K Erd . REABE . i8S R4
TRALEY P I EE RS . 1B AR R R AL B
5 245 Sk P22z s RS 4 S e ] 4 4y A
t, B RS Y P NGB VE T - SR T E I HE
F AL BE 75, B 5 A RUBR T B SRR AR B o e, (R
I, 2 AZE AR O O D BT AL HE, REAERE
AP TR s P e 174 [) i e AR O B £ 40 IR it I 5 14

i LWL, Cys ¥R M0 IF 6 R 2 1) T ik 2 75 =X AN
Cys =7 X REA RNl 2 58 W Fz 25 4% b 73 I 1o e 1
A, (2 Cys ¥R I Z i il Ak 38 77 X RE A 30d2
LS Cys BT, S ERIN 1 5 R X6 RS IOk e 1) 1 [+
TN B9 g FEIS Hehd . I ., 32 Cys ¥ IR I IF B
Z ) T D S T AL, RETERE IR = I R &
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