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ML RS 2GRy . CHEERR PR BT T 2%
14 B 52 PR R R AR K AR Y e R
N BRI A A T B S-HMF 1 =2 S W R
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YEH . Svendsen 7% B, 5-HMF 7£ 41 1 Al A 2540
Jf e R 3 A5 TR RE AR AR T, O 6 R B4 I o
A AR BEAE 5 5-HME 7E A4 N 0T A Bl il 0 4 Ak AR
FH & A Al AL AN SRR S RS i — 2B e Ak 5 0 it

WREEE: 2021-08-17

E&WA. EFARRFEEEFR AN (31701607) ;
TR H R B2 4 (2019A1515011967;
2018A030313064) ;] 444 “BR VLA A 3121 7 1
H (20170096)

EEE N PRE(1998—), %, Wi+

BEMEE: FET  E-mail: 524994696@qq.com

DOI: 10.16429/).1009-7848.2022.08.019

P F 2 4 % (Sulfoxymethylfurfural, SMF) 5-54 H
FEHE 8 (Chloromethylfurfural, CMF) % 5 7 1k 9
J®, 15 B DNA #3405, 1755 Yo 0 1A i 4 F i A5
Pastoriza 2545 K REME S-HMF J5 & 2, 76 KB
M) AR, 22 A ) SMF-DNA &
Yy, HHm (S R S—HMF (9% B 2 E A OC
5-HMF #IA o — i WA F 4, A Bt
e P2 BT, 5 ARG BESDBE  7E IR I
BRI EA 2 7 RN R, B A R A T
L R4 (Joint FAO/WHO Expert Com-
mittee on Food Additives, JECFA)ifi i & 1 F1E
LS EE S, R N R R A 5-HMF
wANVE ML 540 pg,

BB VR B A E O T R Ak 5
4 5-HMF, 3T S-HMF % AR 1 775 2 35 15 1
P £ dh P S-HMF 98 RT3 8 — B R A
M AR E T OCTE R P B S-HMF Y
TE % Z # A E W, 4 Pereira %51 Fels—
Klerx S5 BIF5E A B, 05 0 22 B 12 114 28 5 5
i O TR B SRR DL K pH SRR R S
W S—HMF 94 5 . Vural FE0HE Tl 25 852 900k
F, RIAE pH EEARM S5 F T, 8 A0 L SRR
Dy ik 5-HMF 771, 22 A S5 e Sk 2 5 TR
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7E H PE A PE 45 1 T 6 S—HME A3 4 58 A4 410 1 1
M, i R ML R PR T A e R
AR M L Tl bR SR P ARORE 2 4 i JURE R
pH B, S IREZAR ) B S84k 700 45 S IR g , DL &
IO FH LS AR | 5 N RS S A T R it
] S—HMF f 7= Az 0781

IR % 2 22 0 S—HMF T2 5 A A K 5% i
2 AR EE T4 . DF T 45 EC 5 F1 T 2 A )
fa 2R 0 P R R i, b OB 0 £ A B A
Wb, b 2 K O AE BRI A T2 1 578K
KK DA TERCR X A, T ARy et o 5
A, QR 28 i TR A T T A TR AR T X
oA JR IR X o S—HMF JE R AY 52 0 1 Bl =
WEoT, BRI T 3 E R 2 T oA
FEARWIF %

W g RN RUAY K I T 3R A% g2 b UK AT, iR
FIEOT 0 R AR T2 AR E R, R B R
b e R b UTAESK Tl AR BUR AL P
& o ORI T B A RS 1 B T A 45
Ff A= BRTIBE A &R B, DL 0 32 AR 2%/ INIRR
I TR R E S AT R I RS 2
YIS, A K 22 W8 R 2 BRI 4500 B 5 R A 1 41
Sl NE R KRR Mz —", I B oyt A 1
A VA T KR e — A KR DL
B0 OB ECRCRHY 2 S5, AR R A
Ho IR, KA & A A SRhE AL
MR SER, HeE SdiER CB-HE &R,
A Ny W LB TR 5T B SR R
th 5—HMF 19 75 2 7K P A HAE i Tk A% v i il
v E AN PS b S R (E S A E R S o N =N K 3
GO A FEY R IR KOT, B E R
PRS2 BT A SR I T AN [R] R T
TR, o3 B i A R 5 RGBS BRI R S-HMEF /Y &
ACEFIPIRA R BT 25 5, IR KRR
Toi TR R0 e 3 B R S—HMF B9 JE RRE A K 5
ma PR 25, A v SORE b PR AT R A A o vk
P A AR P LAl

1 MP5FEE
11 HR SR
#4 %% , Camposol Mk 2\ Al 3 KA FR AR B dh A

A 552 RLREIE (98% ) , L 5t F RBURH AT BR 2
Al PR NG (%4 ), 3¢ [E Mallinck-
rodt Baker 2] .
12 UF5E&E

Ko RO, ) M T 3 AR A BRA
KDC-12 RUIG#E B0 0L, ZBOh B R AR
AR A sN=-1100 B e 78 BAL, 1 2 AL
A R\ ;STARTER300 A28 il X pH 3, € B
SEHTA FRZS 7] LC-20AT RUSRAH (1% 40 R 48,
H AR 5 HEA 25 20 7] 5 L-8900 Y 4 KL g 4 Hr1X , H
A HITACHI A,
1.3 REH*
1.3.1  AKSRBRAE & i il /E
1.3.1.1  BREZAHI/E  BCETIh 200 g, TR 2 5
£k 20 min J5 A 60 g Bk, L BT & AR T & 3
min, B 4 NEBFZENIMA, BIKAT R 30 s, IR A5
ERJS 4T 2 min, B¢ TR IRAT TR 260 g W5k 40
g K 40 g Fh 2 o)k TN A ZE T IR G S V)4
B 18 g Y /INTET AT, FH AR i S A0 2 I v 5
1.3.1.2 TR HIAE B 550 g 2Bk 35% 0K 43 1)
LN 550 g W AR EURAL (160 ¢ B8 110 g EoK
B 20 o B IR G A 2 D) R R B ALY
R0 110 CFHEFE M 20 min J5 A 15 ¢ #
W ARLEBEPE AN B 15 min, BN 10 g FKRTEH,
S A 10 min, B AP 5 1A RHR B 1D 5% . 1A
HHCE VS HS B4 B (=20 °C) , HoAR TR 1
By 14 g & H .
1.3.1.3  ACRBRAGHIVE WL 18 o BREZ AL 14 ¢ 1A
Bh, BALE RSB A 190 CHUIAGT 1 )5
L 20 min, O KR ER 2 H S BR K R
BB, 2 5 B A (=20 °C) .
1.3.2 fakkb KA S A pH (B J B HCE
REBRVERL Y RN & 9 0 5 a5 S Ta Rt
Finy 3 g MTIPR R T CE R L, 110
CCHER b Z 1 00 R K

53 B R A R JEORHR A 0 KD S AR |
K5 45 iR L TR E EE IR, H ZE R pH
THRS I P Rk A ) A axk A v AS [ B B2 Y pHL B,
1.3.3  fEk o S-HMF (3B I 52 RS B AR E
TRHE M) 3 ¢ SR EHE G2 6 g, A 15 mL
80% M B /K ¥ W, s ig #2 L 5 min Ji5, T 25 C'F,
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10 000 r/min .0 10 min, B I 75 W%, 842 #4E 41
3 kK WA 1) L 3 W e 2 75 % AXLAE 40 “CTié
BRI WA BRA | mL A4 B R AR W) FH K
A SmL A, €52 SmL, 24 0.45 um 1%
FLUE IR L B8 J5 , B IR Zou 2P J5 ¥k , R I HPLC
XHEGR ) S-HMFE #E47 2 0 . 35 H 8 Zor-
bax® SB-Aq C18(4.6 mmx250 mm,5 pm) , £l 2%
i SPD-M20A St HL 4% 45 B 9 A 0 25 5 R B 2%
. s A 5% W FE A 0.6 mL/min, #4154
40 °C, KNP K Ky 284 nm, R A A ) 5-
HMF v 35 W 22 il b v il 28
1.3.4  GER PR R SR E B 0.5 ¢ K SR BR
MERHRE S aX 2 o JFORHE &9, BOA B A6k rf
A 2mL K AFEE AT RS BT A 10 mL 2.0
B EE 3 U, K T S RO A D 4R E 20
min, 7E 10 000 r/min % & F 5.0 20 min, B 7
WE 10 mL AR, 2 A E 10 mL, 15 F8 1 $
BUR

B 5 - AR OB 50 WL, FH 4l K 7 B 28 d 4%
W AE AR A M LN, 28 0.45 pum fFLUE
T U8 e, R B € 5 0 0 s A R K AR T i
TR 2 A RN SR 5 . 335 A N Dionex Car-
boPac™ PA-10 (4 mmx250 mm,5 wm) ; K 2§ K
IntAmp B3 42 554 0 2% 5 VB0 45 1 : 18 mmol/LL
NaOH fEN sl , i 4 0.8 mL/min, 34 30
Co 43 AN R Ve BE 0% FEE 4 26 B R0 SR B b 1 775
T8, R TR D7 3 0 2 22 il s o 1 4
1.3.5  Afkh b G 1 114 4 B R )
J7ik IR 1.3.4 1Rk R i R U T

FFEIR I 5 BB 1 mL, 28 0.45 wm ffL
T RE I UE IS, 2 BRI R IR I A A T s o
L.-8900 22 3 iR /3 M AN X 1 Kkt b 16 Fh 2 JE iR 75 it
AT M o S BT Sc A . BEAE B 20 L B - 3C He
BRI AR (4.6 mmx60 mm,3 pm) ; £
157 °C; WA 0.35 mL/ming 2 W AF iR
135 °C; B — B S 7 % 3 3 0.3 mL/min; &5 I % K
3508 570 nm FT 440 nm K FH S [R)BA BE e B 1918
G A SRR W 2 AR 2
1.4 HIEHH

B FH Microsoft Excel #4440 B2, % H
SPSS 22.0 B AT I 225007, LhF- 38 hr il 2

AR R

(x+s ) I X FoR | FHAE P=0.05 7K F F #47 Dun-
can’s B EMEE T,

2 #ERERH
21 WEESMMREEKF 5-HMF W& =

ASCAE AT T 18 AT B b WL A TR R XU R
H S—HMF (& 8, 45 3 1 FoR |, i REBR (A i
1~14) ik 5-HMF (1) & & SR & KB ER (5
M 15~18) " 5S-HMF %7 & , #4% GB 7718-2011
(B2 A E AR T2 £ b 238 ) ) R
25 b B ARk 7 4 1) X 0 T R A 4 s D
JPHES . B2 1 nT UL, WEREER S 1~6 1A R Y
5-HMF & &5 KELER b S-HMF i & B 777 B 3%
225 (P<0.05), VAl e A i e 0 W 55 R 6 1
H S-HMF (1) % & 553k (323.11 + 28.74 )mg/100 g,
08 RBLER ) 12~19 £% (P < 0.05) , 4 %5 BR i 1
12 J2 W RS N A 2 A A, R A R
5-HMF A4 i Wi 2 . i B & 4 TG R n
A, 5-HMF BYJE sl b 352, RS in i 45 sl s
g /D R O~ 14 i REBR R K 5-HMF, 4
JRGZH T K SRR e ia Rk, DL AR g
A PR ERAARE R A B TR, IR B AR
WA 6T S-HME 19T B 0T BE A 38 A2 ), 8
AN B2 1 0 4 7T B 3l BUTA R PO 2R AR (2
By o R S S 22 5, DL pH H AR SRR
255 N2 5-HMF /774
2.2 AERERERGIETIEH 5-HMF KB
e

HE T A 5 2 By 5 R R R A R 5-HME
TERIFREN LR, AT DU &R
BUOMMORE, L BB AR R AR T A —
B, BOUE i AEAE R IR EORHR A 2 5 BURBRA B
H S-HMF ST, 458k 2 iR, 5
TR RN AL R R S—HMF K60 45 SR — 2, 15 45
Bk 2 T )5 , ik S-HMF & 4 14.34 mg/100
g, T RELBERIAENE 4 5 (P<0.05), 4 2T
RBR P OB S R R, A
K A4 TR 5 5 sl XU, A DA ) 22 40 il
KI5 S-HMF /9 & i, &I TNBRIG AR 1 5—
HME 5 dit 75 il /5 AS [7] By B A% T A i B PR ok JRU
LR S 5 A BRAA R S-HMF A9 B0 5 RUBL A
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®1 MEESHERNRBRKER P S-HMFHEE
Table 1 The content of S-HMF in fillings of commercial blueberry—filled pastries and pineapple—filled pastries
REREA JE o 5 Aot & 5-HMF 4% /mg- (100 g)'
% H Ak S 1 EHG(EE aBR MR EFRE RNMBEH) DI 323.11 £ 28.74°
i G A RS
R 2 BB (AMEE(FmE=80%) % ar LFHmE) DEh, 269.94 + 3.74"
*
o i 3 BESL AN AR AREMY aFH BEERE) ML 99.39 + 1.56°
B A F
o i 4 BEBENEERA LB B Kaw) hEh W 52.57 + 1.98¢
M@ R HE S
s 5 WNEH AR K AN B AR ih R H 51.45 +1.35¢
¥
s it 6 SEE EERANEER 9B ZFH ORI RN, 43.03 £2.17¢
i | & R HE S
on i 7 EEH(EE AN OB ARER) D Eh Kiky & 19.79 £ 1.07'
e TR o A
oo i 8 PNEA EEB(ERNE BE RAMSHE G Wi 4 17.03 £ 1.97'
B 4
S i 9 B (LN LM AR b i EEESM), -
N Foby A AR kA
S i 10 D EA ik G SR EBERA ARNE BEF -
s iR 11 DNEA H AR AN AR SR RS LK -
N S
o i 12 EEH (AN A L FBR M H AL DA -
A i |l R
s 13 D E b ML B AR ok B4 B EF -
o M 14 BEHm(aFE ARRE aFE CRNMSY 258 EE -
Br=15%) > Fbr A
R AL BR 15 D E by ALBR AR R (LSRR RARA LB G 27.75 £ 1.95
EAE K 2 )F
i 16 wH e RR W R 8RR A NF 22.50 £ 1.71"
s 17 REME(RF A Q&AM L A m) A28 S b 16.88 £ 0.85
R
Fa b 18 A W A AR SRR B B S -

REL R (R E=6%, ARIERRE W =12%) A5t AL s b |

o Dn=3; 2)“="RRAMN TR R ; 3)a~f AW 41 8] Y .35 M 22 7 (P < 0.05) .

WERE I L 2 VDA G o AR SO R 19K fe 647 15—
HMF & 00, A 30 3 1 10 74 DU B 156 P 7ok
FAEBIN Tad A b S-HMF #9774 Rl b

R T R R RHE AR L R 5-HMF B
BCELAE , FE TG RED 5 A0 1S 2 B ERE , 4347 5
T 5S-HMF JE iy B2 T2 B, gk 2 i, 5-
HMF 78 JOBHE & 4 h Y Ak | 5 5 16 B E 10 il

J& 5-HMF 4= sl it ik 5] 12.81 mg/100 g, % & /&
RALERLE 3.6 £ . BIFPIEEHY S-HMF & i e 5
SE I K5 R B Be Y AR AR AS B35 (P> 0.05) , H b if R
o S—HMF 71 B 35 28 & AR A2 10 i B B, K% 06 % I
TE B AN K, B DA AR 2 ) R Bk b 5S—-HMF 7K
BF, LR XD ] T2 3 R A 4 i e 1 BF 9 A
MR,
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2.3 MISRPENNKSESER pH EEL
231 TG E K Er A e PR R
TRAARZE N T R bk o AR e a3 — 30, o
B 1 TR 6 i 5 IR AR R AN R 2ok A oy, Bk
Wk > 44.0% , TR A ARSI B B, A 9 ) A A
o S KRR BN, SR G R 51K 18.9%
(P>0.05), Ifi 5 1R J5ORHE & 91 48 L 5 il i
FEHPOIK A RALS 9.5% ., WEFEHE HARK 2316 B ]
fEikE S—-HMF f)7=A4=24,

232 AR pH M ANk 3 iR, A A IR AR
BABRIGRET) pH (EAHT , ¥imEatE, HiGkHY pH
EAE I Tt B A 4B B A AR R, iR AL
FRAEAL T pH A L 25 BRIE = o RS BR pH (HZh
3 AT m AL pH E, WF5E & B pH<S 11k &
BT A F S-HMF A= 5 a7 L I 4245 1) pH
HAE—E B LR T A BT 5-HMF 1774,
AW RN, WY EERR A pH 4 %
K= 3 J5 ,5-HMF & & M 10 mg/kg 3 K &
220 mg/kg!"™, AT ARG - 1 & A L I HE Y S-HMEF
K

24 FAERBRERFESENTH

FT 4 TR A T 2o R e A 1 o U
HEY 5-HMF /K5 3 = T B, A< SOl i 43
T L A 79 o 7K SR TR ARk v A i 4 DX 531 R HL A T T
SRR AR AL, DA S BT S SO R R S R A
FYIE 22 SRR . R 4 A PIRIOK R BRTE 3
AR VE B B ek rhobl 20 (SR | 4 0
MR & =284k, B3R 4 A, WA K R IE R
T SRR RN R B i 22 R ARK . RBLE R TR
W5 e, LU A IR AR R S i T71.1% 5 K
GRS & E S T REUEERN(P<0.05),
Horb R A B A e KALBR Y 2.2 f, RS a2
H 335, T OEREREE T g k4
WEAL RN ™= A= S—HMF , 4 I 3 &5 v 0 v O &
SRS HHAAR T S-HMF & i T RAVG R 3=
R Z —,

PRI AL 7R 0 i 2 R v, RN A B B AR
(P<0.05), TaRHER AL $ 1 72 b orbocs 38
1R, 52 ST ] A D0 R A B T4 1R T o il
A SR T 2 W) T 05 o ek R A et A7 B ]
T T AR TR 5 A R R /N RUBL A R

®2 EEHSRAEEEEMITES
5-HMF ## B 2
Table 2 The generation of 5-HMF in blueberry

and pineapple fillings during pastry preparation

5-HMF 4 &/
RERAE AR & o
mg- (100 g)™
W H AR R A4 -
¥l e 12.81 + 1.02"
= 14.34 +0.77°
R B B AR A -
Nk p=] 3.52 +0.18
b= 3.75 +0.22¢
o )n=3; 2)“~"FRM TR ; 3)a~b 18 FA R 410 1 225
2% 5 (P<0.05) .
1001
90r
. 80F b
g 70t
g
f: z 50+
R a
Z 407 a
= 30t
20}
10}
0
JFEHRE &9 (= 1% 5
TBRPIR S
Filling state

H sa~b AU [ 4 ] A9 83 1k 22 57 (P < 0.05)
B1 EEEmEELSEHRBEHNESKE
Fig.I Moisture content of blueberry filling

during pastry preparation

®3 EEBM5RREBRGIEILEPEBEY pHE
Table 3 The pH values of the blueberry and pineapple
fillings during pastry preparation

RERAr £ KRk & pH 14
15 2 BR JR At 3.10

Y ) G A A 2.93

B ) G 4 2.92

R AL B Jo A At 3.50

Y ) & b A 3.69

B ] G At 3.69

WS SRR A B2 (P> 0.05), KE
FHERERE AR B REAE KD A R v R A i ki
hn, Hoh BoRE S BN 61.4% , AR S R
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36.4% ., RN, 75 BE AR TERHI LD 1 A2 b, SR A
7B B0 B A B OB R A A R A (P

> 0.05), # Z N T 8.3% , 11 bk & 12 ) FEAG

T 2.9%, HEM IR PR IR pH E (2 2ERERE K
fige 7™ W9y SR R0 4 2 Bk — 2D R AR T e
n 5-HMF?",

x4 MISBRESHRENREREHTHENSE (mo/g)
Table 4 Sugar content in blueberry and pineapple fillings during pastry preparation (mg/g)

o R 5L B A 3 5 86 4
R R 5 5 A Ry W5 # 5
RAE 87.1+75 1406+ 16"  1733+13.6" 28833720 2803143 1616+ 119"
DERC 117.6 85 1604+0.5"  180.1+6.5"  2543%269°  2755+81°  170.7+9.1"
E i 41573100 3358+3.0'  3224:254'  2429%275  558x34 58+2.1°

H:1)n=3; 2)a~e [CERNFLLA A BEMEZETF (P<0.05),

25 KREHREHMPERERNEE

M5 R, PR R EURHR & W b i 2
RAE 2 b 2200 AN K, AL g R h 35 A7 423 16 Fif
FIETR , R TR S A BRI A RSN HE 15 AR
FLTR , R b UL AE A B A R R Y 3 e
AP 2E 5 . PR RE b R Y R R AT R 22
BIRMA AR, B = IR & A b | i %5 B
22 IR R RELE R 1.9 %, AR

f ;F:

Y

(i3
K
i

&
@S

G =R, T8

: AUERHTRY 1.2 17 BRZZ AR A R

A TR RL PP B B AR

T BEVH

B fo A

=
5
£

A 1o

TRELER AR R S 38.1 pelg,
m = B R H 22 53R B3 (P> 0.05)
FEIVEE AR, PR ERL T SRR AR AN
[ B B (R s /b Herp 22 SRR AR A0 TR K e 2
W BRI RHZE I I B LF- 402k T 2 0 22 2R, X
P4y 6.6% , 7% H 5 LR 1.3% ; RELE R I 22 &
1% A LG B TE R R B D TR RS AR R T
30.5% , ¥ il 45 95 B A 43.2% ., Kavousi F52H
B 22 Rl AL F S-HMF A998 A, ZEAR IR 5 P iR
In22 B2 ,5-HMF (1% Btk b Sl o B4 SR8 7

®5 MEIRESHENAERENPIERNSE (0/0Q)
Table 5 Amino acid content in blueberry and pineapple fillings during baking (pg/g)

N R AL Bk A4 15 Ak 4
RAT A Y X ¥ E JR At bt s %G
R A Z R (Asp) 1.3 +£0.0° 32+0.0° 3.1+0.1° 2.1+0.1° 4.6 0.1 33+0.3°
2 5B (Ser) 11.8 +0.1° 8.2 +0.0" 51+£0.1 22.8 0.8 1.5+0.0* 0.3+0.0°
72 B (Thr) 3.0+0.0" 3.2+0.0° 3.1+0.1° 0.6 £0.0° 0.7+0.0° 0.5+0.0°
% 2B (Glu) 4.6 £0.0° 48 £0.0" 48 0.1 55£02" 44£0.1" 2.8+0.3°
H &8 (Gly) 0.9 +0.0" 1.0 +£0.0" 1.0 £0.0" 0.2+£0.0° 0.2+0.0° 0.2+0.0°
7R (Ala) 2.8 £0.0" 2500 24 £0.0 0.6 £0.1° 0.6 £0.0° 0.7+0.1°
81 Z R (Val) 1.0 £0.0" 1.2+£0.0° 1.2+0.1° 0.5+0.0° 0.6 £ 0.0° 0.5+0.0°
& 28 (Met) 0.5+0.0" 0.5+0.0" 0.8 +£0.3° 0.2+0.0° 0.1£0.0° 0.0+0.0°
3t 55 2R (1le) 1.5+£0.0° 1.5 +0.0° 1.7+0.3° 1.1 £0.0" 0.8 £0.0* 0.6+0.1°
7% A (Leu) 0.8+0.1° 0.5 +0.0" 0.6 +0.1° 0.4 +£0.0" 0.2+0.0° 0.2+0.0°
B& ZUBR (Tyr) 0.8 £0.0° 0.9 0.0 1.1+0.1¢ 0.2+0.0° 0.4 £0.0° 0.4 £0.0"
K A 28R (Phe) 2.0£0.1° 2.0+0.3" 23+£02" 1.0 £0.0° 1.3 +0.0° 22+0.2°
AR (Lys) 1.1 £0.2° 0.7 £0.1* 0.6 £0.0" 0.3+0.0° 0.3+0.0° 0.5+0.0*
20 R B4 (His) 0.9 +£0.5" 0.8 +£0.0" 0.7 £0.0" 0.5+0.0° 0.5+0.0° 0.5+0.1°
Hr FBR (Arg) 1.2+0.2¢ 3.0£0.0° 2.7+0.0° 2.1£0.1° 2.2+0.0° 1.4+0.2°
Jili 2L BR (Pro) 0.9 £0.0" 1.1+£0.0° 1.1+£0.0° 0.0 £0.0° 0.0 £0.0° 0.0 £0.0°

TE:Dn=3; 2)a~d fCRA R LM 19 835 M2 5 (P<0.05),
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W BN T 77.0% 8 23.0% , 1 7E A R
o U2 E R A S-HME & 880 T3 30 £% it
A, AR HGE T B E R I S-HMF A %>,
Zhang EPIRAE ST WoR BN (105 °CL,4 h) I
W, 5S-HMF 194 520 0.3 mg/ke; 1 7F JE M
& RIS &R 5, 5-HMF A& i iR =
1 440.0 mg/kg, KAL) A 5 B2 AR 10 il F
il R AR AR, R AR T B B E R AR D
il AR R T 20.0% , 45 1S 4y 50.9% , Hi
KAl gk B R S 5 LR B R A %, I,
WEREARRL R Y R B LR 22 E R MR AR B
F XA BRI B 0T fE 2 W BE Bk P S-HMF JE i i
R ERZ —

BEAh, o JE RBAE R R BR T A e Y 24
SRR 50% LASL o s B IR AE Holn T3 72
HARER K I 5 i Rk P 22 SR A
T2 43 1 FAG 98.7%F1 49.1% , % 1 3 I b & L iR [
AR W AL &R T d R AR EBA
— TR AL N R R R A
F T4 5 S SR kA 5 A i

3 it

AR S JF B A JRGAL IR R R TR A R 22 53 R
A, 3 AT RER VA REZE B T B v S-HMF 7B
BCRLAE: B g R 2R, 25 AL R0 A L RS I8 | i
T s R U T BUR BRI R 4 S-HMF
YOG HEE T 20 B8 ZE AR IR B A 25 6 R R A
Bhrf S-HMF (194 iU 1 35 5 T RALER , L3 i 2
KA EY 3.6 £5, 5THE &Ik S RALERAY L
RS R — B, XN W AR AR I o 2 B
% pH B IR EEAT G 40 AT A B 6 g R RN XU IR 1
BB 25 K RGBT R Hh R L i A5 1A
BHE 2 70%, 16 AR AR I8 J5OE & W i s T
AT , W5 RE AL T 0 38 B 5 e A R AL B g
M AE #E S-HMF B9 JE B 5 e Ah | i 45 IR 17t b 2
Bl o R AR R, PR RE T B ) S LR
22 AR AN A IR B A {2 5-HMF B9 4EH] 7
I A e h A > B AR AR D
1M 7E RBG R AR (AN, 16 BH 35 B 7 B 1R 2R 28
Be o R T & L R 5 0 & AE Maillard 2 W% B 5—
HMF, 816 3T R E R 2 B 25 I & &

w, HERE AT KB AT 48 6 H 28 M e x
B Toad FE b S-HMF 54 52 i K AL B i A 1
iy, iAo AR AR I — I
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Formation of 5-Hydroxymethylfurfural during the Thermal Processing of Fruit—filled Pastries

Chen Min', Zheng Jie', Huang Caihuan', Qiu Ruixia', Liu Yang', Yang Nan', Ou Shiyi', Zhou Kangning"*
("Department of Food Science and Engineering, Jinan University, Guangzhou 510632
*Powder Metallurgy Research Institute, Central South University, Changsha 410083)

Abstract 5-Hydroxymethylfurfural (5-HMF') is an endogenous hazardous compound easily generated during thermal pro-
cessing of foods rich in carbohydrates. Recent research on the generation of 5S-HMF in bakery foods generally focuses on
western foods such as bread and cookies, while little is known about the level, the formation of 5-HMF and its influ-
encing factors in Chinese desserts. This study analyzed the content of 5-HMF in commercial blueberry—filled pastries and
pineapple—filled pastries, and found that its level was significantly higher in the fillings of pastries containing relatively
higher amounts of blueberries than in those of pineapple—filled pastries and pastries containing lower amounts of blueber-
ries. Such finding was confirmed by the comparison study of blueberry—filled and pineapple—filled pastries prepared under
the same conditions and ingredients other than the fruit incorporated. 5S—-HMF in blueberry—fillings was 4 times higher
than in pineapple fillings, and mostly generated during the stir—frying procedure. The values of water content and pH, as
well as the compositional profile of sugar and amino acids in the fillings were compared to explore the possible factors
influencing the abundant formation of 5-HMF in blueberry fillings. Firstly, the comparable low pH of blueberryfilling
might be one cause of the increased formation of S-HMF. Secondly, the high amounts of hexoses in blueberry fillings
should contribute to the elevated generation of 5—-HMF through their dehydration during thermal processing, especially
under acidic conditions. Hexoses, i.e. glucose and fructose, were found to be 2.2 times and 3.3 times higher in blueber-
ry fillings than that in pineapple fillings, whereas the predominant sugar in pineapple fillings was sucrose. Moreover, the
hydrolysis of sucrose in blueberry fillings was more severe than in pineapple fillings. Thirdly, the amino acids, with ser-
ine and glutamic acid being the predominant ones, were higher in blueberry filling than in pineapple fillings, which
might further accelerate the formation of 5-HMF through Maillard reactions. The results indicated that the application of
blueberry in the thermally processed foods might brought negative impacts by accelerating the endogenous generation of
5-HMF. The current study provides important information and theorical guidelines for the control of the formation of haz-
ardous compounds in traditional Chinese desserts.

Keywords fruit-filled pastries; thermal processing; S-hydroxymethylfurfural; composition change



