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Abstract: The formation of acrylamide in food is influenced mainly by the content of reducing sugars or asparagine in materials and the

processing temperature. Acrylamid content in materials decreases as the reducing sugars or asparagine decrease, and it decreases dramatically by

lowering the temperature. This paper reviews the research advances on the methods for reducing acrylamide in high-temperature processed

foods.

Key words: Acrylamide; Food; Reducing sugars; Asparagine

2002 F4 H, I EZREMEER(NFA) %uﬁmﬁ
BHRBER R E R A R, I EE %,
EH%@%%%%K@%WMW@MI@%¢Qﬁﬁ
TR —— PRI . AT SRR B A
aolE SR 2 OE . RS Ea g AR E NS
IR A RIS, BT N 25 32 B0 S A e JRe 1)

TR E%ﬁiﬂ MR, BUENE. RTTE.
RGPS, FEERGH. RN, AT

E%ﬂ%ﬁu&mﬁﬁ%ﬁm¢mW%M% Z /M
. HTWEB A —MEUEYR, MHEAZ
FieE e, PR 5 DA (WHO) S IEAr AR
AL FAOYKT LI 5 143 BA o v R bt R
WEM. 2005 44 H13 HH N RILFE AL
112005 “F5H4 S AE, AT 200543 H2H HH T
i@%&ﬁA.ﬁﬂﬂmﬁmﬁmmﬁAgﬁﬁkx
B ARFE P IREIE L, IR B Tt s>
@m¢mﬁﬁm&mi,%%ﬁﬁmﬁéﬁo
i R B I & A I R UE 7 VAR S
i EER: 2006-11-29
FEMREITXITE: F##4[2005]1725
feEfN: NA, WL, ST, TEAFRRRSWS

e R AR B B Y, RN R R T
ﬁﬁ%lﬁ%ﬁmMI@M¢W%%MEQEML
FDAAE R J7 sl B AR 1A SRRl 7 & 2 PP i
R PRI e A A S . & TR T (ualkg) i %2
I IMVE D442 F(330~3500) - JEEE45(270~
1325). GFTAE NG D T(30~640). LT £( 30~ 900).

FADH30~1400). K545 & dh(ND~450). MR (170~
230). £¢45(27~1880)%% . Mixuesflin DA H, HKE
FAr AR R B R TR L & R S, DL
LR ZONFR M E SR SRS . IR A
H L e BIbRIE, B R N R NIRRT A
It AN Ing. R 29 %% A RSN TA
Wi OB I XA R, R BRI A R TR
e g e —/ME V) TE BRI . AR S g 1 E
PN A ST ek D e R 6 i P TR A I e 5 R
HIFHLA IR 7R .

1 RBAIE

Franco PedreschiZ AHF 5T T AS A Aif b ¥ 44 46 e
WA PRI S BT, SRS fF: 150°C,
11min; 170°C, 8.5min; 190°C,6.5min; f=HMIEE 4

83



(AR BB

Modern Food Science and Technology

Vol.23 No.1(% 91)

H7K 538 52 5400/100g..

B A AE 7K TR 60miIn R 120mintt, AT BN
RABRIE S EAHPRD, (AR HHAEE. FEEHR
Y60min)5 23 AIFE150°C . 170°C FN190°C 44 1F T fE,
55 REZHA b P IR e A 2 520 0l T B 1 16% . 15% A7
9%, JFENZHI120min/i5 43 AI7E150°C . 170°CHI190°C 5%
PR E, ST HRZELAH L O A e i 5 = ol N B T
32%. 21%F127%.

KPR TTIER, R AIES0C, 40min.
50°C, 80min. 70°C, 10min. 70°C, 45min. 90°C, 3min.
90°C, 10min FEEATAbHE, Ab3E S JFARLHH R AT R R
AW S AR R %, HR7ES0C, 80minfrisk T,
SRR, T EAEASF SR A AN R A T
SrEAMLINVERIER L, —EEARL LA E LR o
BRI AR )7 E450°C, 80minfl70°C, 45min, o
YESE 2R R TR L & 270 iM% 22 342g/kg F538ug/kg «
BIfE7ELI90°C 261 Tk, AR & EIKE
564u0/kgF1883ug/kg.

2 1TIEERRINALE

Franco Pedreschi S/t 7t 14 AT A BRIZ VAL FE T
Ve B 2 T I & B sl (6 1% eI A
L 60min B, A T A BN R A & B AR AS
B, 7£150°C. 170°CHI1 190°CEM: FimtE, Hxfig
HAHEC IR & B ) R T 86%. 47%H1 28%.

Gama-Baumgartner 25 N\ A58 1 R R 4k
T R B & DT S 2. BHiAA:
MERRON 0.75%F 5 IR /KA It fE B e, 3
IR & e R PR AT IRIR %3] 0.25%
B LTRAA BRI BEIA B 1968 7= it
HREIRE. Jung o IR R, 24 rm
YERT 5553 AIHE 1%388 29%F PRV i iR, 78 190°C
M NS 6.5min, X IR L TGRS & & N R
T 73-80%. 1RZ ALEMREIXFIL SIS U, FAT IR
TR RIS, 2 B R ATk v o>, A
A S SRR R D 1o FESEBIX 2 —Rh A 24 4%
fRIEEf%. Gama-Baumgartner 25 A\ 15t B i
PG BRIV A FE R , v PR A B RN R A TR 7
BAMEA R . TEXFAM T RENGI &= T
Bef f1 3 B R 2 JEURH pH (BRI T, 7R pH (B &4
TR R R R R, (H BARTIE R AIELEAS
FEARTERE . AT REN R R R (A IR
il 7 RN, M PR A 25 kb

EAHER I DRI TR KT 1%, 77

84

fh S AT IRRIE -
3 INIATISERFNH EER

Mei Yin Low & NTERFFL 1 SR IR AT R A
HE R DR BT T am R st A 155
TESRH IR IR A H &R, SAJETE 180°CHEE
BN IIATIERRIN, 7= i T e i & BT I R B
(T A BT N B, AR = SRR s BRI
GRS, A= i DR I e 2 i R = P34
A RT TR, T EL= 5 R EE A s[RI A IRk
(AT A5 R (0.39%) A H 2R (0.39%) e, AN il AU
U, 1 H R A A LG R R 2 R R

4 SRINESERFI B RERTF IR

BRAT: 2 S5 A TE T TR IS £ o P bt i
I (R P, A TSR A A — R A B R S
R ZRWETE TRIEER. JLZ%%. CaCl.. NaHSO:. Vc.
L — P B BRSSO G e R = AR A E L, o
e T HIHIRCR R i =R N7 NaHSOs . CaCl.,
FE e EmR . 73 %I 0.1% . 0.3% 11 0.5% ] NaHSO:
CaCl, F: R BAE M ERTRIE 5, RIS TR
RE SR S50 D = R R BE G R P2 s 2P
FRAT CaCl. ¥ E 5051 0.3% F1 0.5%0, JliFEZ
AN 2] AT A -

SCRREE « T« SURESEARGE TR “AERI
T R PR TR T R i PR R RN T
i, NS B S T PR R R N B
alc A, FTRPH TR AR HALRRES, B, ANEk
BN . M, AT SR A
WGBTS, A8 A B P U AR I 22 D B
1K 50%.

5 RMFIRHEE

SRICENRH] T —Ff BT SERAE
T R R B ZERT IR
FHANIRA SR SRS, AR, 3¢
R, BRI, PRI H RS
WA 28/ — R R, TSR S 2
Hf¥) 34~95%. SEECHITT B INE] T it R s
JRAKHBIRIRIERY, e it P P BE R 4 30A
#] 15~98%.

6 REMALEGELIE
RA BN A G R M B foe B 2 AT AR o 2



(AR BB

Modern Food Science and Technology

Vol.23 No.1(% 91)

— FRARJEURE AR R A IR PR S e LA R
FHIE o W 1R, RABRGAER LR
R AT A BRR A IR S TR AR RN AR
i sz N H A R AT o Vass 55 NIF 9T R IR A i
B rT AR 8 S E DT 50~800% K M i & &
O, (ER IR T PSR 2 RG], — 7T, 3
PR R R A WG A R 2 TAREA, 55— J5m
P R AN ] T A e A IR 2 T2l AR R

NH,
>=O H,0 HO

CH >=O +
i CHs -OH ——£>> CRzZ NH;

2 \”/ asparaginase NH _CH__OH )

0 2 ammonia
o)
asparagine o
aspartic acid

B 1 REBRREEHRIIIE
7 IEHELE. BEETZ

TYERNRR R 2 E 0 iR TFB, Bk T
SR IR RG22 T KE RN R 68 1D ek AR ) 2
SN PUGIERE  AE B . BFFREREH, TAMIEZ7E100°C LA
I RTRAFEAE, 120°C JE P AR R, 4R M 120°C
FEFI180°CHY, WEBLIE & =R EF, HA170°C
AR TP NI, R 170°CRY, IR I
R FEA T R, XA R S TTAERI I B A kL,

TR AN AEXS P B e 1= A 3 TR
el

8 JRRIAEEALIE

Pernille Baardseth 25 ABF7E 3. Z4H I FLIR
BITE 37°C N R 45~120min & #EATIMAE, S5 R41H
o, JEE AT AT S T 48~71%1, 3 E
iR DR i Pt 2 b AR 1 b B, iR R
KPR PEARIR D

Fredriksson %5 NFEAT 7T 1 A1 A e ;7T 4]
R R B R ARG A N R, (AR KR
B FRJAEKC, b T ] o1 S PR TR 0, H P RS s P e 5 )
R R0, St 5 o e A s JEURE R A 5

9 fEHIRERERRE

H A £ S 5 5 E FT T AT AR BB AR L
BEAR TR, S SR EAE2~4CHRM TR, +
G BN S A IR JE R . Noti S5 A 13

T IR, A PR R TS AR 0 S A AT
R I e o RS S e (NP S o
EVERIFAIIAEL0C LA LI T A7 1 S8 B A
TN T R R

10 i

FAO/WHO A2/ 25 M /INA
AT IR 0= LENLER IO A, I CUUS S mi et
Ji&. Mottram D S T~ 2002 4F 9 H7E (nature) FH#dk 1
£ P PRI P AR LR, b A )£ T
IR I S B AN S SRR A T 2 A S S 722
For il SR PERE (A 0 SRWE) AR ATk i 78 e ke
FEBEIIEA . IR T A 5 R A A 1
FERE, & ERURII ST T IR A LR (1)
WHot. BIEATALL, AW > RS s T
AR P B B AT T SRR S T I — B AL

B RN A I I i ek
FELJFERE( &S . SRR AR &l & AR )
P R MR B . AR T A, EEREUE R
RIS R PR S AT R AT & & it D LI 2
G, ECRIIE ™ b o 1T R SR Al R A iR B A
BRI A]

JUER L OIS KRt R, (XA FERIE S
TR A b ) AT I & e ) BB I H AR & T 258
ESESRTI W S| T (E AN = /A DO € |2 e ViR
CHE TIRZ LR T8 BRI A N
WAL PR R, [y Al 75 N 5 e R e R E A

Sk

[1] Swedish NFA. Information About Acrylamide in Food.
Swedish National Food Administration, Ap ril 24, 2002.

[21  RATTEE PRBE I AT SRt R[], [ AMEE 2 TV 22 )
#t,2005,32(6):325-328.

[3] Ono H, Chuda Y, et al. Analysis of acrylamide by LC-MS/
MS and GC-MS in processed Japanese foods [J]. Food
Additives and Contaminants, 2003, 20(3): 215- 220.

[4] E. Bermudo, et al. Determination of acrylamide in foodstuffs
by liquid chromato- graphy ion-trap tandem mass-
spectrometry using an improved clean-up procedure [J].
Analytica Chimica Acta, 2006, 559: 207-214.

[5] HRILLHAE. T AR AP b PRI ZHPLC/MSIMS I E
S5 BT [3]. BRIl i, 2006,22 (17): 1329- 1331

[6] Yuzo Mizukami, Katsunori Kohata, Yuichi Yamaguchi, et al.

Analysis of acrylamide in green Tea by gas chromatography-

85



(AR BB

Modern Food Science and Technology

Vol.23 No.1(% 91)

[7]

8]

(9]

[10]

[11]

[12]

[13]

[14]

mass Spectrometry [J]. J. Agric. Food Chem., 2006, 54(19):
7370-7377.

Pedreschi, Franco; Kaack, Karl; Granby, Kit. Reduction of
acrylamide formation in potato sclices during frying [J]. Lebe-
nsmittel-Wissenschaft und-Technologie, 2004, 37:679 -685.
Gama-Baumgartner F, Grob K, Biedermann M. Citric acid to
reduce acrylamide formation in French fries and roasted
potatoes [J]. Mitteilungen aus Lebensmitteluntersuchung und
Hyagiene , 2004, 95(1):110-117.

Jung MY, Choi D S, JuJW. A novel technique for limitation
of acrylamide fornlation in fried and baked corn chips and in
French fries [J]. J Food Science, 2003, 68(4):1287-1290.

Mei Yin Low, et al. Effect of Citric Acid and Glycine Addition
on Acrylamide and Flavor in a Potato Model System [J]. J.
Agric. Food Chem. 2006, 54 (16), 5976 -598.

RRALZESE. LRSI i K25 R mh DO I = A ) 40
HIEFAN]. &8 FRHE, 2006, 27(5):137-140.

SCRREE « A« SURTE, A8 - THAIE « AR TR
st P AR PO N (1T ) 74 [P].CN1753624A,2006.

TR BT RIS, N HIAT R B E R s
PRI 777 77712 [P].CN 1663477 A, 2005.

Vass M,Amrein T.M,Schonbachler B. Ways to reduce the

acrylamide formation in cracker products[J].Czech Journal of

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Food Sciences,2004,22 :19 -21.

Williams J S E. Influence of variety and processing conditions
on acrylamide levels in fried popato crisps[J].Food Chemistry,
2005,90:875-881.

Frédéric Mestdagh, Bruno De Meulenaer, Carlos Van
Peteghem. Influence of oil degradation on the amounts of acry-
lamide generated in a model system and in French fries [J].
Food Chemistry, 2007, 100(3): 1153-1159.

Pernille Baardseth, et al. Lactic acid fermentation reduces
acrylamide formation and other maillard reactions in french
fries [J]. Journal of Food Science. 2006, 71: 28.

Fredriksson H,Tallving J,Rosen J. Fermentation reduces free
asparagines in dough and acrylamide content in bread[J].
Cereal Chem,2004,81:650-653.

AR | 75 20044F A7 S B ity PO ARG [ i [ B 2 1L/ 23 3] 4R
57, 2004, 11:48-49.

Noti A, Biedermann-Brem S, Biedermann M. Storage of
potatoes at low temperature should be avoided to prevent
increased acrylamide formation during frying or roasting [J].
Mitteilungen aus Lebensmitteluntersuchung und Hygiene,
2003, 94:167-180.

Mottram D.S, Wedzicha B.L, Dodson A.T. Acrylamide is
formed in the maillard reaction [J]. Nature, 2002, 419:448-449.

(H3EE82m)

(4]

(5]

(6]

[7]

(8]
(9]

[10]
(1]

[12]

[13]
[14]

86

T kR R R E G m B S D] RS A5, 2001,
(12):46-49.

SRR, TR DAL TR IR G £ S AR A 10 R[], v R A,
2001, (7):15-16 .

R g e S SN R i R kot Zovrrae 4 d W] R Rl B U NG S
7%, 2005,(6):81-82.

R AN 8 SR 6 A 1 TR i) J 23 17 [9],2004,  (5):
25-28 .

www.greenfood online.com.cn[OL].

Xk, BRSEA RE GG PR T 5 KR A
W EH K,2002,(4).

HOE SR W SRR R [I] 4% L, 2004,(10):49-50.

Hr[3]. Pl 45357, 2001, (1):103-108.

W) B 5 E A 5 2R 60 B i  [3]. H [ B #E 4K, 2001,2(2):
9-10.

http://www.hxxa.gov.cn[OL].

ZEIpestie. sx (B i [ BRI 70 M T s R B2 0], Ll AmitEA L,
2005,(10):22-25.

[15]

[16]

[17]

(18]

[19]

[20]

[21]
[22]

(23]

gtz RES G OBRRAN AR ], Jbst
A, 2004(6):1-2.
MifE. AA g, A R—S A8 R R[] Sk 5 A5,
2000,(2):15.
IR, 57544 R E S OB K R FEBLR St dh 9] 405
I 9T,2001(6):25-26.
P, FRESE AR R O] B H ATk, 2005,
(12):46-48.
TR TR E SR SR R X 5 I]. & A H,
2004, (1):25-28.
YR, RO R E SR B R R I BT [I]. M SR
IR H AR R#4441,2003,19(2):100-104.
KB P RFFHEA S SR M [I] K AbriE Ak, 2004,(1):35.
N AT R B 5 S R A B S ) 1[I R
5%44,2001,(6):32-33.

W, HIENN RIS B AR AN I e S
WIVLFE AR 24,2004, (4):53-56.



