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Abstract: The sterilization process for coconut purée was studied using ultrahigh-pressure and mild-temperature processing. A
combination mode was developed, which gpplied pressure‘intermittently to study the effect of different pressure combinations, holdingtime, and
processing temperatures on the colony count, non-enzy matic -browning degree, peroxide value, pH value, and color of coconut puree. The
sterilization conditions were optimizedby orthogonal experimentation. In addition, the process was compared to pasteurizaion; the sterilization
effect and changes in sensory characteristics of the coconut puree were analyzed before and after sterilization. The results indicated that ultrahigh
pressure treatment a mildtemperature had a very good sterilization effect, inhibited non-enzy matic browning, and protectedthe color of coconut
puree. The optimized sterilization process was as follows: low-pressure treatment (200 MPa a 35 “C) for 5 min followed by high pressure(500
MPaat 35 °C) for.another 5 min. Under these conditions, the colony count was 63 cfu/g, and the sterilization rate was up to 99.9%. Compared
to pasteurization, the ultrahigh-pressure processing at mild temperature preserved the original color, aroma, and flavor of coconut puree to a
greater extent. This study thus providesatheoretical basis for storage and preservation of coconut puree.
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Fig.1 Effect of pressure on sterilizing of coconut puree
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Table 1 Effect of different pressure combinations on non-enzymatic browning degree, soluble solids, peroxide value and pH of coconut puree

ARVEES AFEEAR R A TEMEMY 3 AAE/(mmolkg pH 1&
xt 1R 0.18+0.05% 10.58+0.022¢ 0.86+0.0066° 6.85+0.015°
100 M Pa~500 MPa 0.14+0.0015° 10.60+0.032¢ 0.87+0.0053¢ 6.86+0.010°
200 M Pa~400 MPa 0.1540.009" 10.66+0.020° 0.8840.0047¢ 6.8740.015"
200 M Pa~500 MPa 0.1740.005° 10.7540.035° 0.89+0.0047° 6.8740.010%
300 MPa~500 MPa 0.18+0.007° 10.8140.031% 0.91+0.0068° 6.8940.015%
300 MPa~600 MPa 0.17+0.014° 10.8540.015% 0.94+0.0057% 6.8940.012°

E: B=P PR E R &) B A ARLIAL £ 72 ¥ (P<005) .
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Table 2 Effect of different pressure combinations on L", a*, b",

A Evalue of coconut puree

R E A
484 /MPa

B8 92.62+40.20™ 1.1320.0058° 2.1020.066%

100~500 92.8440.16° 1.1240.012° 2.11+0.035%0.1840.21°
200~400 93.0640.27° 1.15+0.031°" 1.88+0.10° 0.53+0.41*
200~500 94.7640.16° 1.1420.01° 2.2140.23% 2.1540.14°

300~500 92.2040.46° 1.1820.026° 1.71+0.18° 0.69+0.46™
300~600 92.0440.55° 0.8920.02° 1.2740.16° 1.1540.40°

E: Bl A E R A R A AR YL £ R
# (P<0.05) .
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Fig.2 Effect of pressure-holding time on the sterilizing of

coconut puree
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Table 3 Effect of different pressure-holding time on non-enzymatic browning degree, soluble solids, peroxide value and pH of coconut puree

AR R /min  dEEEAREAEA Aw  TTEMKEMY L A AL/ (mmolkg pH {&
18, 0.18+40.005% 10.5840.22° 0.860.0066° 6.8520.015°
5 0.1420.004¢ 10.69+0.03¢ 0.8740.0043° 6.8620.015
10 0.15+0.0066°° 10.83+0.031° 0.890.0048° 6.8820.015%
15 0.1620.01% 10.8540.036° 0.9140.0030° 6.890.010°
20 0.17+40.0098%° 10.9140.02° 0.9240.0042° 6.89-40.0058"

E: B—FI P HAA LR &) BFE LARBLAL £ E2F (P<005).
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Table 4 Effect of different pressure-holding time on L", a", b",

A Evalue of coconut puree

T ERE - . -
B 18] /min a b AE

TR 92.6240.20°1.1320.0058°2.1040.066%
5 93.0020.27°1.1640.020° 1.8440.10° 0.5420.33°
10 92.9140.16°1.0040.017¢ 2.2320.12% 0.41+0.26°
15 92.8620.74°1.1620.012°% 1.640.0058°0.8740.22°
20 91.1240.16°1.0940.025° 1.6540.34° 1.6040.31*
E: AV HALARR NN EFE LA AL EZFMHE
% (P<0.05)
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Fig.3 Effect of processing temperature on the sterilizing of
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coconut puree
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Table 5 Effect of different processing temperatures on non-enzymatic browning degree, soluble solids, peroxide value and pH of coconut puree

REWMEREC MBI A TTEMEMM i A (mmolkg — pH 1A

g 0.1820.005° 10.580.022° 0.86-40.0066° 6.85+0.015°
25 0.1840.0075% 10.630.02¢ 0.89+0.0086° 6.8620.0058™
35 0.19+40.00422 10.7240.03° 0.9340.0046° 6.88:40.0058%
45 0.19+40.0061° 10.78+40.03° 0.98+40.0039° 6.89+40.010°
55 0.19+40.00452 10.8340.02° 1.02+0.0028? 6.8940.00722

E: B PHRALETRE ) BEFE EARBLAL 2742 ¥E (P<005) .
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* 6 TRIMEIREMMARER L, a's b FAERFMN * (P<0.05) o
Table 6 Effect of processing temperatures on L*, a*, b, o E Rtk ZREHERESEL T e, i
value of coconut puree PEETEY). SR pH {E DL 8 Z{E AR b i BY
;rgg Cy;q B - R A 35 CHE AR AL AR -
stiE 92.6240.20° 1.1320.0058° 2.10+0.066° 24 WARAAREAE AR
25 92454037 11240046 188:0.082° 1694017 Fh 2.1.1-2.1.3 M08 2 kB s R B AR

35  90.0440.44° 1.0740.053* 2.1540.082% 2.5840.61° I S R = R ACEAE, DL TS B, AREE A e
4 B06BI024° 11830026 127:015° 30403 g WV, L RT AL ER R,
55 88.8520.46% 1.0140.039° 1.16+0.03° 3.8820.42° Wit 3 K= 3K ER R . EXRbHEKTESH
E: A3 S ERR 6 B R R AR EREE O WATTRN 7.

=7 EXLWHARKEEEM TR

Table 7 The orthogonal factors level and intuitive analysis table

BH& vy e ek \ . N
. - HAEEHK BEHK THEK Ee£E Takd
%15 A(EAAS  BIARER  CHRER )
. o /(CFUIg) Auz0 Bl 4% AE  /(mmol/kg)
/M Pa) JIC) 18] fmin)
1 1 (200~450) 1(30) 1(8) 2.82%10° 0.15 1069 021 0.87
2 1 2(35) 2(10) 1.43>10° 0.16 10.74 052 0.89
3 1 3(40) 3(12) 6.025<102 0.17 1080.  1.10 0.93
4 2(200~500) 1 2 1.12x10? 0.15 1076 0.087 0.88
5 2 2 3 5.70<10 0.17 10.78 0.34 0.91
6 2 3 1 7.00<10 0.17 10.81 0.96 0.94
7 3(200~550) 1 3 1.0710? 0.16 1079  0.84 0.90
8 3 2 1 8.50x10 0.17 10.83 0.68 0.92
9 3 3 2 5.90%<10 0.17 10.85 1.34 0.96
k1 1617.30 1013.00 991.70
I k2 79.70 524.00 533.70
%R A>B>C
k3 83.70 243.70 255.30
R1 1527.60 769.30 736.40
k1 0.16 0.15 0.17
. k> 0.16 0.16 0.16
BE K B>A=C
k3 0.17 0.17 0.17
R> 0.010 0.020 0.010
k1 10.74 10.75 10.77
. k2 10.78 10.79 10.78
T st B4 A>B>C
k3 10.82 10.82 10.79
R3 0.080 0.070 0.020
k1 0.61 0.38 0.62
k 0.46 0.51 0.65
& £ 2 B>A>C
k3 0.95 1.13 0.76
Ra 0.49 0.75 0.14
k1 0.90 0.88 0.90
it SR k> 0.91 0.91 0.91 B>ASC
k3 0.93 0.94 0.92
Rs 0.03 0.06 0.02
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Table 8 Effect of different treatments on the quality of coconut

puree
NGRSV
Fickon \ IR ElAR
7 84 A s A H
SRR A2 ABCy ERAR
B 3% % 4(CFU/g) 1.02x10° 6.3010 5.10x10°
AEAE48 T
1 1 2
154 Agzo 0.18 0.16 0.23
TEMBEMY 1058 10.76 9.94
& 2{AAE 0.00 0.35 2.43
pH & 6.85 6.88 6.91
it A
Jmmolikg) 0.86 0.89 1.01
y: & Ao
Kaho¥ 3.61 3.58 3.50

1(10%g/g)
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TR 8 S M E R R KFHE AcBCo
AT AT IS, MR RO 771 5 B AR B
T2 (85~90 C/KIFALEE 10 min) BEATLLRR. Z5%an
% 8.

EHE 8 W] 01, il ) e vy s Ak BB (IR 3K T
HE AoBCo HEAT AT RS, W15 18 ¥4 £ 6.3 X 10
cfulg, 5ERAREAAL, BARGIREICR. fEK
B BT T, 28l P 7 e e AT R AR SR A
B HRARTE B, MOZEA E. pHAE EAE. EEHR
B B AR AR R L IROR T AR IE RIS, ORdF TREIA
JiR A B € B R S it s

3 g

3.1 o I ] v A B o MR A J S e A A B
AR ARAER,  Ho ey 2t 7 R T T
B H S O I R R s, R ks,
(ERKG, 5 PERRr  A P B 2K

3.2 r i ) v A A A K ) AR Bl A F
e, AUAMERTEY), R pHAE DR BRI
MR/l St R AE B 25 5% (P>0.05), B3
b G B AR S TR O R AR

3.3 P RHFGE =ik R LA SEON: SRk
200 MPa/5 min, 57 % 500 MPa/5s min, B iR E

35 Co T ET, AMUATH R KHE P B
WA, [FIBXTRRPA BRI AR B S R R
it TR AR SRS, AR PRI J5 2 1) I (RS 1
W, EBEMB AN P 2 Jeib R
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