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Abstract: Using blueberries, strawberries and apples as the raw materials, a blueberry-strawberry-apple compound
puree was developed through sensory evaluation. The puree was treated by ultra-high pressure (UHP) and thermal sterilization
(TS), respectively. The changes in microorganisms, physical and chemical indicators, color, content of anthocyanins, aroma
and rheological properties of the puree before and after the treatment and during 40 days of storage at 4 'C were analyzed.
The results showed that the total number of bacterial colonies, coliform and mold were not detected in the purees immediately
after the two treatments, and the counts of these microorganisms still met the food safety standard limit after 40 days of the
storage. The pH decreased significantly after either treatment and during the storage (P<0.05). The total soluble solids did not
change significantly after UHP (P>0.05), but increased significantly after TS (P<0.05), with both reaching 7.80 °Brix at the
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end of storage. After TS, the anthocyanin content in the puree decreased significantly (P<0.05), with insignificant change in

the UHP treated samples (P>0.05). During the storage, the anthocyanin content of the UHP treated puree was significantly

higher than that of TS group (P<0.05). The maximum AE values of UHP and TS were 1.26 and 3.47, respectively, indicating

that TS could cause significant color changes in the puree during storage. The results of the electronic nose testing showed

that UHP could better retain the aroma components of the puree than TS. The analysis by the rheometer showed that the puree

after UHP had better stability during storage. In summary, UHP could better maintain the quality of the blueberry-strawberry-

apple puree, which was a proper sterilization method for the processing of the puree.
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Table 3 Changes of microbial quantity of blueberry-strawberry-apple puree stored at 4 ‘C for 40 days under different treatments
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Fig.1 Changes of anthocyanin content in blueberry-strawberry-
apple puree with different treatments during storage

i KBEHRE AT BAT LIRS F A B2
F (P<0.05); 558 REAFERREFAFALILZ
LA REZH (P<0.05).

w1 R, ROEFHAMERESREHT R
HEN024 mg/g, £ UHP MHEHERSELE
EARML (P>0.05), 1 TS AFGHEH &S EREK

210

INBF R AR AT e R R AT a2 A 2R £ 5 (P<0.05);
ND & kA& it AL T AR (<1 CFU/g); —& T AN,

i (P<<0.05). Barba Z""H} 7t % W] UHP 4bFE )5 15
RETH I RAE TS R SR i AT AR T R A ARl ER
B BEIEN AIZE K, TS HAET R &R0 # T,
1M UHP 40167 3= & EAEHT 20 d 2218 N FE, X2
N UHP 4b B U 5 R At 2 K g ds a4k, Ml
or T A RSB B e R AR, T R
YR, TE TS 35 0B R IR B A fid, DR
TS A R IR 2, WA, PALm
TEHZ =58 0.11 mg/g A10.10 mg/g, UHP 415
BHHEERSBRHEZRT TSHAREEFTETE.
FITi&, UHP Lt TS 85 G AR 81 7 i e T 3 00
PR P WA T (B A P R T X — IR

2.3 UHPATSX ¥ % & & R EpHE. TSS.
B i %

231

27
z5

UHPA=TS*f I & 5.4 R pHIE 49 %

2 4 s, W7 VbR RS & Rk
() pH {H & 3 BEAK (P<<0.05), {EWFhAabHE 2 &) F
BEZER (P>0.05). FU pH {E 756 4 5] # 44k 2
RS, YOS R SRR TE A W AR R, X AT
R A2 EH T 18] A A S AR 7 A ¥ LR A
s,
2.3.2 UHPATSH i &5 & RIRTSSH # a1

W 4 Pron, UHP X % 2 & RIEH TSS i
FVERI (P>0.05), 1M TS 5% 2 & HJE TSS &
EItE (P<<0.05), H7.80 °Brix - F}% 8.50 °Brix.
T e 3 () AN AL EEZH ) TSS I 2 I N JE b
FHE B TR B, s R TSS [H¥ N




MR B R

Modern Food Science and Technology

2024, Vol.40, No.4

7.80 °Brix. fkWEEZEPNLE UHP A TS 4b B X} K B
AR S sg i ST B, 7E UHP Ab3E S TSS
METEEE R, BEEPIRI 4 CI T AR
SR TSS EHA BRI - FHm s .
233 UHPHTSH EHEZESRRAEHHH

Wk 4 i, S5RAEAML, UHP AiE5aE
AR LA a* H. b* (H¥EZEREK (P<0.05),
TS AR E & B L*H a* HI BETHE (P<0.05),
M b* H LR EA (P>0.05). UHP 4181 TS 4111
SR AE B4 0.48 F1 0.72, #7878 450047 th Y
AE>2 W}, FERLIGEGEPER A EAR . g wfp
77 A HL 5 1) RV A& R A R A, 4 CI
JOYIE], UHP A E AR AE EI/NT 1.26, TS
HIVe ) AE (s mis 2] [ 3.47, TS A3 J5 1) 4
SEREHE R AR REN, £ UHP X RS
& R XUR F 4, Zhang 255 (1 1 S 0f
FE R B HHP b TS X 598 B A 0 4 1 £ 1k .
et #E T AE (38 KT R SR E R B A L,
WERRESEPHEENCR, LERNIARES
SlREARRAFENARE, W TS % UHP 4

HHERG G RACHE RN M. 28 TR, 7El
Wi, UHP LL TS e irth R I 2 & RIEM
Bt
2.4 UHPAITS ¥ % & & R IRAF Ao %0
Kl 2a g7 1 O0 L S O 3R AT 2 BCA 4 BT I
G, TR LM ERS 2R ETERE N
99.99%, KT 90%, KA sr L4 mes RV
FE RS . fEULS T, UHP AR R TS
HPPRRSH AKX >, HUHP AR RESIMRE
RN S 273 i m N L RSN O = R o R e 8
FRICPERE LR 2, AN I 88 18] e A i 12
FRIATE R 5 B P i 2b fros, 4 UHP b B 5 ()
BREGREFESIN TELEEZN (P>0.05),
M& TS B EHEEEAGREEARS TR EE
B (P<<0.05), Hirfm Wl E MR (7)) 4H,
WY SHRANIERST, FHT 243%. X
RO TS MG W8 E & R &R REBK,
I B A S G - AR TR A R A I A o
FHH UHP X0 A8 (1) AU 2 1 fe /)~

x4 FRMENESEESRIE pHE. TSS. BB
Table 4 Effects of UHP and TS on the pH, TSS, and color of blueberry-strawberry-apple puree

AP BFIE)/d pH 14 TSS L* a* b* AE
P2 0 3.67+0.01"  7.80+0.00%" 2.22+0.08®  1.27+0.06°  0.40+0.03" —
0 3.65£0.01%"  7.80+0.00% 1.81+0.06”° 1.02+0.01°* 0.48+0.05"  0.48
5 3.53+0.01°  7.20£0.05°  1.96£0.34°  1.00£0.03°*  0.98+0.36" 0.68
10 3.5040.01°  7.20£0.10°  3.16+0.62°  1.40+0.47"  0.47+0.06"  0.96
%\ 15 3.39+0.01"  7.80+£0.00.  3.46+0.17°  1.12+0.04™  0.41+0.15" 1.26
755
20 3.44+0.02"®  7.80+0.00°  1.23+0.33"°  0.85+0.06°  0.76+0.23™ 1.13
25 3.55+0.05°  7.80+0.00°  3.04+0.04°  1.36+0.03"  0.39+0.11™  0.83
30 3.48+0.01  7.80+0.00° 1.56+0.23d° 1.22+0.01™  0.71+0.09®  0.72
40 3.40£0.01"  7.80+0.00°  3.44+0.47°  1.51%0.16*  0.31+0.01° 1.26
0 3.65£0.01%"  8.50+0.00™ 2.92+0.04* 1.374£0.02** 0.36+0.00*  0.72
5 3.53£0.00°  7.60£0.12°  1.26£0.21°  1.31x0.02°*  0.97+0.32° 1.11
10 3.48+0.02°"  7.40+0.31°  3.11+0.71°  1.68+0.13°  0.48+0.18™  0.99
o 15 3.42+0.01"  7.80+0.00°  3.56+0.04°  1.24+0.01°  0.47+0.08" 1.35
a8
20 3.48+0.01°  7.80+0.00°  5.55+0.56°  1.46+0.00°  0.55+0.21° 347
25 3.60£0.04"  7.80+0.00°  3.06£0.91*  1.87+0.13"  0.50+0.01™ 1.04
30 3.5240.01°  7.80+0.00°  2.13£0.01°°  1.41+0.09*  0.82£0.21®  0.45
40 3.46+0.02°"  7.80+0.00°  3.20+0.62°  2.00+0.08"  0.47+0.01*  1.23

E: KB FERRATEN AHLEEELE LR (P<0.05); B FERE £ iX 5 AL 2 4 R F) e #1420 2

AREFEFR (P<0.05).
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Fig.2 Effect of different treatments on flavor of blueberry-

strawberry-apple puree
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