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Abstract; This research is aimed to investigate the effect of 3-O-
caffeoylquinic acid (3-CQA) on 5-hydroxymethylfurfural (5-
HMF) formation and color parameters during drying of four
kinds of fruit crisps (apple, pear, apricot and plum). Results
showed that the amount and composition of carbohydrate caused
that different fruits produced different amount of 5-HMF.
plum™>apricot=>apple=>pear. Soaking of fruit crisps with 3-CQA
significantly increased the 5-HMF formation and HMF content is
positively related to soaking and drying time. 3-CQA also promo-
ted the browning during fruit drying via decreasing L * but in-
creasing C * values. However, blanching decreased the formation
of 5-HMF and the browning during fruit drying.
HMF; 3-O-caffeoylquinic acid;
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Table 1 Contents of 5-HMF, 3-CQA and carbohydrates in four kinds of fruits (n=5)

. 5-HMF/ 3-CQA/ b/ ® 5 RE/ g/ v/ TENE/
i (pgeg (pgegH (mg+g ") (mg+g™ " (mg+g™ ") (mg+g b (mge+g b
R — 42.042.6" 120.24-1.54 84.4+2.6° 14.740.1° 29.941.5¢ 46.640.2¢
ol — 29.940.0° 62.7+1.7° 44.841,2 8.340.3 15.740.7° 23.540.1°
R — 49.340.8¢ 97.5+5.8¢ 47.042.3b 19.140.9¢ 12.540.5° 72.2+3.1¢
o — 89.6+0.6¢ 53.743.1° 41.540.3° 14.3240.3° 14.820.3° 30.841.5"
T T RIR ARG I B 5 [F) B RS R AR A B AR AE B 25 5 (P<C0.05) .,
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Figure 1  Effect of soaking with 3-CQA solution at dif-

ferent time on 5-HMF formation in apple

crisps after drying at 70 °C for 24 h (n=5)
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ying at 70 °C for different time

:-\12’
fﬂmi —- 25 4
i ﬁ —o-3-CQA
259
=
RS 6
=
4F
= 2
N,
0 5 10 15 20 25
T8 bt [

Drying time/h

B3 FREFaEFERFS-HMF 45 £k
Figure 3 Changes in 5-HMF in apple after drying at
70 °C for different time
1807
T 16
1140
i 2120
2 $100
S & 80
S £ 6
<y
o
= 20
w0 . |
0 5 10 15 20 25
T} [
Drying time/h

B4 AREFREETERY 3-CQA # T i
Figure 4  Changes in 3-CQA in apple after drying at

70 °C for different time

Be U o TR SR B R B R g R T KR
e THR™ A/ 5-HMF 3 842 HRL 20 5. 3-CQA



&M | Vol.35, No.11

AT LU R R T A A F o S-HME i 8 R s AT
FCQAFRFRM=REHEMEE T RRIE T4
A/ 5-HMEF & 24— F R 130 5. A . & 3-CQA
RIOJE KR THREIE R E 5-HMF & & & TR &
3-CQAR MM KR, In: & 3-CQA B HRLR T
S-HMF& &2 R EE SRR T 1 10 544 B 3-CQA
W AE A HE K SR Tk R oh 5-HMF (98 . i & 34 72 &b
R KR 7 T4 A2 1 5-HME i/ F AR R 1K R A
A=A 2 fi] oR 2 R HIRWE T X8 7K Bk R R
TR 5-HME &8 299 AL B4 35 1%,
TR T4 ot B b 5-HMF 32 222 58 o 4 25 5% AR b 72
B 2% PR IBE K 7 25 04 TR G A T 3o B KR R e RO e
FMUL R T e R AR AL FZH 5-HME & 2 AR LA

BRTE SMHBRZERRMAKRTRIBN S-EFERBEAMEENXT

EETRAZHZIG KRR T 3-CQA & & [&
% T 3-CQA 21, 2 AL JS 19 AR A ) 3-CQA 1y W i
I Z . WOV AR TR RO A K o AT — sk
R TN 3-CQA BRI TE HL £ 45 DA 20 I PN 35 3 2 46
SRR BOKR T 3-CQA ik . T T 3-CQA 4. #4
T2 40 B KR R 1 200 M B R A0 S B A T Ok IR AL ok
AE 4 0 T W K R 2R K R 3-CQA HE A AT A 5
FLIATZ A0 75 2 i 40 1N 22 T 461 T 8 0 B4 9 Ok 4 B
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Table 2 Effect of different treatments of 3-CQA on 5-HMF formation in four fruits after drying at 70 °C (n=5) pg/g

5-HMF & 3-CQA &4t
Ab 3 — - - — - -
R EEL R e R LS i S
A 0.140.0%8 0.0£0.02A 0.2+0.0%¢ 0.440.0%P 2.140.0°F 1.94£0.1¢F 8.440.2C 3.0+0.1¢F
B 1.940.0°8 0.14+0.0"  11,54+0.2¢¢  13.14+0.3"  21.8+0.5M 13.8+0.3™ 19.5+0.716 8.5+0.3F
C 2.0£0.1¢ 1.04+0.08 0.540.0" 2.340.1"P  969.4+33.5"¢ 808.9+13.3"F 865.64+37.5" 813.0+£18.6MF
D 2.6£0.19 1.1£0.19%  14,54£0.19¢ 18.1£0.5  75,543.1=¢ 42.140.3¢F 54.3+2.1¢F 44,140,428

T NG AN ) AR R ] — K SRS () Ak B (1) 77 A 3 P 22 7 (P<C0.05) , K5 SR AR ) 40 3% ) — Ak A [ 7K 5 o) 7778 S 3% ok 22 5

(P<C0.05),
£3 FEALET3-CQAXMKRFRIERBENZI
Table 3 Effect of different treatments of 3-CQA on color parameters in four fruits after drying at 70 °C (n=35)
e 4k 3 L~ a* b* C~ H* AE
A4k B 48.4+0.1° 9.240.3¢ 12.340.3¢ 15.440.5¢ 1.0+0.0¢ —
A 48.940.2b 8.2+0.1° 10.340.1° 13.240.3° 0.940.0" 2.340.0°
SR B 47.7£0.5" 9.5+0.4¢ 12.440.3¢ 15.640.3¢ 0.940.0" 0.84+0.0*
C 48.840.2"% 8.8+0.2" 10.8+0.2" 13.940.2" 0.940.0" 1.6+£0.1°
D 42.640.3% 11.34+0.3¢ 12.440.4¢ 16.9+0.3¢ 0.84+0.0* 6.1+0.34
A Ak 48.2+0.4¢ 0.8+0.0" 7.240.3% 7.240.3% 1.54+0.0°
A 50.4+0.34 0.640.0° 7.1£0.3% 7.140.3° 1.540.0° 2.8+0.1"
£ B 47.240.3" 0.8£0.0" 7.240.3% 7.240.3% 1.540.0° 1.0+0.0*
C 50.2+0.1¢ 3.3+0.1¢ 14.2+0.3% 14.5+0.3° 1.340.0° 7.740.3¢
D 40.5+0.3* 4.940.2¢ 21.6+0.3¢ 22.2+0.2¢ 1.3+0.0* 16.9+0.6¢
A 4k 7 38.1£0.3P 9.140.1¢ 13.940.3¢ 14.940.2¢ 0.940.0°
A 39.0£0.3¢ 7.940.4° 12.740.12 14.940.32 1.040.0° 2.0£+0.1°
75 B 38.1+0.2° 9.1+0.1¢ 13.940.3¢ 16.340.3° 1.040.0° 0.040.0%
C 39.9+0.3¢ 7.1£0.1% 13.4+0.1" 15.24+0.3® 1.1+£0.0° 2.840.1¢
D 35.8+0.5* 11.5+0.6¢ 14.4+0.1¢ 18.540.2¢ 0.940.0* 3.3+0.2¢
KA 35.740.4° 9.440.4" 9.440.5° 12.3£0.6° 0.840.0" —
A 38.7+0.3¢ 8.940.1° 10.0+0.3" 13.440.3° 1.340.0°¢ 3.1+0.1°
=k B 35.6+0.2" 9.3+0.4" 9.340.4% 13.240.2° 0.840.0" 0.240.0*
C 38.6+0.1¢ 9.740.1" 9.540.4° 13.64+0.1° 0.84+0.0" 2.940.1¢
D 34.4+0.2° 10.140.4¢ 9.240.3% 13.640.4" 0.740.0* 1.5+0.1°

Tt REE R T B AR Tl AR 3 ) — 7K A [ b B i) 13 2 5 W 3% (P<<0.05) .
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