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WE. SR AEECEIET.550 MPa, 4 3 5 min) , 34 4 3 (038 & 90 °C L 4 #E 1 min) &
BORARFE(I0 C.AES 6 EHEmAMBFAE RN P, £REXA.(D 2HEFEL
B, EHRTNEE RRGEMBEELRERN . BEFREREEF N I, AL E MG RE
HARAEE BANFEEMRRAGELZRAD . REH A . EFRCUEBRK. EFHRENLHE
A THAEL;(2) EHEMRAMFAEBFHELERE Ve 271 %k 11. 095088 13.59% , 1 #
BELBBEELEE AR KL 7.75%F 10. 73% ; AL B A BB 0 2 W 4w F g H F Ve
B ARk 2 THEEL. 25k 28.86% ~38.89% #1 20. 38% ~29.02%;(3) # & /& 4 3t
EEwmimE TN et ed R eE X EH 4 E.DPPH M FRAP A EHE A B F
P ARERGRERAFAEREFR A PO LECTEELIH KT 3.80%~4. 63% Fn
7.46%~8.02%, ME T F MK T 5.97%~6.02%H 8.09% ~9.20%: Ko EME &
EET LM EHLELEE R MANFLEE F B (4) e ELEEE it fr
FHAWREL “fia EHO BEC REHEALWLAZEEED;MIALERG R
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TE B BO TGS U A 78 3R M DRAIEFE ol A 28 4 R 7™ il 9 B2 08 ] Il A 20l G SRS T o R o Y
SRR o A5 32 5 Rl iy T TR TR R R e 3 M T e A B L A e TR B R A R T L
AT P v i P T A A0 R AR S

2 MBEAE

2.1 E#RERF

A AE (FEF 15,2012 4F 1 J] 3 H R TRE AW TREARAE L BA 4 C¥ E TR
JEUR T M R W ik 5. 2 *Brix, A E R R 0. 752% . pH {E K 3. 60,

015 4l 1 iR (Honeywell 24 &, i ED , (635 40 B B | 208  HUIR LR #5 ME T (Sigma-Aldrich g5 5
AR, L) s Folin-Ciocalteu I (AL 5T FE /R 3 2E W20 6D 5 46 75 R A o i o H 5025 B Rk 46 4k 1] 45 1
5 s e iR 35 Sk 23 A 4l (b s A2l A 7D o
2.2 U= H5EIZ&E

JYL-610 JUFH BB HL, JLFH B 4 B 2N &) ; TDL-5-A /& 3 8.0 L, b — 6 B A A &l
TA-ARS509 A8 . 55 [H TA LA AR s UV-762 RAMNr LT, FAE % Bl 2= U3 R Al s Hunter
Lab 4 H sh 82540, Hunter 28 & s WAY-2S 07 B D47 554, VK %5 B 22 488 45 PR A &l 5 Orion 868
pH i1, & E Thermo Orion A A ;751GPD H shif @ 4L, B+ T B A 7 LC-20AT ERUBAR @ ig L, H AR
A IR ODS-Cg it L Venusil ASB-Cig #1(250X4. 6 nm, 5 pm), K E Agela 2] ; Alltech Alltima
TM C18, (4. 6 X250 mm,5 pm) , F&EH Waters 24wl s 8 5 528 HHP-650 , 43 3k B 4 H7 8 &5 5 AR £ i
MLAEAT B B AE 2 7l Ab BRI RS o0 7 L, LUK T BT, nT R AT A Sh AR R 3t i B ) FE#4 .

2.3 XL AHE
2.3.1 EFEMTMETIMIIE

RV IN T T ERAR (D B SR e m sk e, X2, 8004 75 (2) HR R &8 1RMEZ
1 minf s H; (3) REEHRER R DL 4+ T IMAZRBK AT B 85 (1) BAEKAE 4 800 r/min
R B0 10 min. 4 J2 20 A0 i i L 45 3 A )R (pH {E 3. 61.5. 2 °Brix, TA &80 0. 748 %) ,500 g
HREEARTAS 388 mL AR5 (5) HUAEJE T A RERE R 25 08 /K R BC AL 10 *Brix A9 B RE MR, R AR
3 50% ,pH A 3. 6, ATk E R 7 M 0. 363 %5 (6) FLAEFIT A 50X 10~ ° R pectin smash XXL
GBEAEABE WA R A h EDTE 45 CK 60 min, (7) BEEG BB AE T 7E 4800 r/min B H T &
£>10 min.4 E A kg 15 R R H (pH {H M 3. 60,5. 0 °Brix, AJ i E R &8 M 0. 736 %) ,500 g HEf
A4S 400 mL W VE IR 5 (8) M A 2500 15 21 1Y BERE T I A RERE AN 25 18 K IR BE B 10°Brix MY B AR 1T, SR
FE N 50%.pH {H N 3. 62, Al i 2 R & & 0. 358% 5 (9) 20 3 ¥ Bt 45 2] () 55 &5 Jh 31 R0 3 o 0 2% pF
EVOH HIFF T % (10) R . REHH 3 MIFEN . (D 8 m EARHHP) 2800 5 9 i s 5, & 3
£ 550 MPa J& J) F AL 3 5 min BP A 2% K 238G Y , PRUE R VT2 4, I Ik A 550 MPa/5 min A A # %
PEHEAT S BB PEMY ; (2) #kb 3 % B ( Thermal Process, TP) , HU0 & BE 35 3] 90 CA£HF 1 min; (3) &
45 B} A B (High Temperature Short Time, HTST),110 °C /8.6 s, # 17. 4 L/h,

2.3.2 METHEMNNE

o7 FH T 2 T A8 4 B ASORT BERE I T R I I AR S R AT I . SOk Y e HL oA A Sk TR TR
GET¥7rg) R 15.00 mm, 5 T 242 (r,) N 14.00 mm, & % 5 & (h) R 42.00 mm, [8] B (d) R
5920 pem) 0 B A RE S KR B 3k 5 1 0 A R 25 °C L SR AR IR K R G, BRI SE SR A A BT
YIS, IE 3T VT R AE 10 min N 5 s R EUE A 5005 !,

2.3.3 EREENNE

B SEIE S % Blumenkrantz M Ay, (1) 2B HUS mL FRE M HIIA 100 mL 95 % 1Y
ST R K TP IR 30 min, A 3 U HELCT 8 IR VLTE B T IR =M mA 40 mL ZE K.
FE 50 “CRVE HIMAA 30 min, DAV KA M, 2o U8 5 FH D K PR DTTE FIE 4R, JE WS A 100 mL 2%
B LMK ER T L W 1 mL RER T 20 mL ZIEE R4 L #iednth kil g . (2) FriEh4
28 K 0. 15 g IR IEZE W 0. 5 %0 1Y SR ML 8N € 7 22 100 mL, 13 3] 0. 15 %6 9 8] 28 LR 85 75 9
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$ 0. 38 g PUBIFRANIA T 80 mL WARML ; T 6 2 20 mL ZIEER45 N 43 B A 0.20,40.80 Hl 120 pg/mL
B LB S PR AR MEVA TR 1 mL LSR5 A 6 mL 19 0. 0125 mol/L F4 V& B ¥ - DU B 2 4 V%5 Y » ~7 BV IR0 A vk
WL IR E K T 5 min, SR JE FRBCA VKK ¥R 215 A 0.1 mL (9 0. 15 Y6 [A] 28 5628 Iy ¥ W, Bk
i Je o 4E 5 min WA BT E 520 nm Kb T SEAE 5 25 FUAE & o AR R Sk 0. 5 90 S AL i
Wl bn e 42 .
2.3.4 HMEMINE

RS B T @R T Hunter Lab 4 H 3 (42244, H D65 SR 7 TTRAN BB F
T e B 2 B8 TR G OE
2.3.5 BEREMEMNNE

SR B SCHES 19 7 8 I WA 2l gl X B g ok vE ) B VR AR E MEHE AT I E . BB 10 mL R LA
3000 r/minf %3 B0 10 min, B 2 mL 35 . 8 H 4366 B 1T 2 HAE 660 nm 4L AW SEAE . IF R
B FKAE R R
2.3.6 HEEBTEEENNE

WHEZTENWESH Cao FV IR, (1) #ECHS50 mL H£yT, A 100 mL 0. 1% HCI G
KW FE 4 °C N E R A h, 78 12000 r/min F3F 250 10 min, 4 J2 201 i 18, 15 B 4L R HE I
W. (2) HPLC M 32 BT 0. 45 pm AHLIETE LAE. T A b 5% HR-/K (Ui sh Al B b H B Uk
JBEFRF A .0 min 85 % WA A A+85% Wi ZhAH B.15 min 70 % i A0 A+ 30 % i zh A B.20 min 70 % Vi 5l
H A+30% 38 B.30 min 50 % g AH A+50% i sl #H B33 min 20 % i g AH A+80% i g AH B.35
min 85 % Wi S AH A+15% 3 840 B.40 min 85 % i s AH A+ 15 2% Wi ghAH Bl 30 °C L, ifFE & 20 pL, 3
# 1 mL/min,
2.3.7 REBEMNE

BAEOEMNNES% Cao 5 WMk, FaETT FHZEBK R 2520 nm P ROEEFE 0.5~1.0 Z[H,
B 1 mL ¥R 0.9 mol/L METVHBRHER S 3 mL MBS WA NIRS M5, #6444 30 min J5, 1
E 700,520 M1 420 nm W EIE AR IE AR H O % F sbcn\%‘éﬁéfﬁ s/)p(ﬂ]géﬁ'@gﬁﬁtlﬁ ¢ppc o

¢cp :[<A420 — Asgo) + (Asiy — Asoo )] « N (@Y
$pc :[(Amo — Ase) + (Asyy —Amo)] « N 2)
$ppe =( (,bpc/sb(‘n) X 100% (3)

KA O, N MRS REAEEL.
2.3.8 Ve E=EWINE

Ve & i ES % Tiwari 5775, (D $2EHC50 mL SR I0A 200 mL 2.5 %6 i i B2 75 . 7F
4 °C #5425 2 h, 78 12000 r/min %3 T .0 10 min,4 22t 0E .53 Ve #2508 . (2) HPLC Ml 5 .
PEHO L 0. 45 pm A HLERE LA R SIAH N BE 25 mmol/L ) KH, PO, JHBERR Y pH H % 3. 00, i
MR 95 % KH, PO, Fil 5% S35 3 BB, 5 EE 30 °C L, #F & 20 pL, Jii# 1 mL/min,
2.3.9 SZEHEENIE

% M8 Cao %' 1y J5 ¥5, R F Folin-ciocalteu’s 32l 2 B3 Wy & &, IF B AE & 2. #E 5 0 22« Folin-
ciocalteulsl 5 FH Z8 1B /K 4% 1+ OCIRFL L) 6 B WEFE S A B IS B 0. 8 mL 5 2 mL i B9 Folin-ciocalteu
AR A G A 1.8 mL 7. 5% 1% Na, CO, ¥, & FRH:F 1 h, A48t TR E 765 nm 4 AWk
H. BB SR 2R R A MY TRHOCEERE TRE R . BIERE RS ME 00 6 & . Bl
e M 4.55.9.10,18. 20,27. 30,36. 40 I 45. 50 pg/mL AIEEMET & TR AW, B 0. 8 mL A [A] He 2 1)
FEMWETMYS 2 mL Folin-ciocalteu I 76 % & T [ W 1 hy A 43606 T E 765 nm &b (1 W OGAH
il £ b 1 2K
2.3.10 mEALFEMUE

(1) DPPH A 3G R fE

DPPH ¥ FA HLE A, 78 517 nm &b e Kk, K#E S « DPPH & 4= I AR o 9 i, 76
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517 nmh WG (B REAR , AR I ATRE BT L5 WO (R 19 28 fb 113 FE X « DPPH 5 B .

DPPH % BCH] :0. 1001 g « DPPH HIH BEF i€ 45 2 50 mL, M7 mL €A & 250 mL, &K E
RBP4 0. 14 mmol/L. FEfZE :4 mL « DPPH & A 100 pL FE 5 5 8O 2548 T8 15 minf5
W52 FEM A, DL H B T g % IR

(2) BT He )

SRR T8 I3k (FRAP) I 52 FE i B BRIB B RE 10, AR 2 FHRR A 2 e Ve Fon, HEEAR
SRR Fe' - = mbiE- =0 B& (TPTZ) Al g il e ik J5 ) B i I oy Fe ' i 2 3 4, 9F T 593 nm b
S5 R AL o AR 4l W' BE 1 R /N o B MR SRR T AR 30 P Y R 55

FE G AE B 100 pL FESOMAE] 4 mL TPTZ TAEW G TAEW 25 mL pH {H°4 3. 6 SRR $h 2%
M .2. 5 mL ¥R 10 mmol/L B TPTZ B LA S 2. 5 mL ¥ E R 20 mmol/L B FeCly 410 T 37 °C
RN 10 min J& o 8 FEAE 593 nm AR RSB . FF & 9204 I RE ) DL R 22 THRE S A S o Ve ke
JRRE I RN

Ve brifi 25 . B & & 17,61, 35.23,105. 68, 140. 90 Fl 176. 13 pg/mL ) Ve ¥ . 43 51 B
100 p L5 TPTZ TAEWAEAH IR S5 FF K0, il VA5 o it 2k
2.3.11 BeMilE

i/ Hunter Lab 4> A 2l 8 2243, 88 20 J5 78 58 8 S 2R 23 00 0 s 3k 3 FE Y L (5%
) ca” (ALED Wb " CGEAED AR AT O MA h, KE C MR AZE AE

hy, =arctan(b”™ /a™) 4)
C* =(a" +0bH (5
AE =[(L* — L)+ (a" —ai )t + (" —bi )]V 6)

2.4 HESIT

P S g H G AT 3 K. Bl RS R Excel, OriginPro7. 5 #4F #4723 il , AS 7] &b 2 77 12 ]
14 Rt >R 1 22 LU 05 1 WK O 0. 05 R AR IE PR IE BEAT AR C . 457 R LA — S A R
R RN 28 52 A8 B35 JLICAR [R) 5 B8 i B G 22 57 0. 3%

3 HREHMH

3.1 BEEMAREXNESTRTHEMNZ I
3.1.1 REHEANTR

ERES I WIS I (U S B 3 O R T B o S E R I B e b N TR WA NS R TR S Tt D) SR
BB . AR 1 Ca) FIIEL 1(b) &I, 28 44 22 i Ak B A 0 3 v 60 B8 v TR TR 4L X TR O R A
W7 G B RE L A HE T A T SR R S ) BT s L A R R R

10pF
70F ol
&é 6.0F 5:, 8f
£ g 1
S, 5.0 s
£ .é ok
3 0 CK S L
f 4.() m HHP E 5F
A HTST 4
30F A TP A
1 . 1 " 1 ‘ 1 " 1 " 1 ' 3 1 " 1 s 1 " 1 " 1 . 1
0 100 200 300 400 500 0 100 200 300 400 500
Shear rate/(s™) Shear rate/(s™)
(a) Un-blanched (b) Blanched

1 R TR HA R TR G R ok I A A P Y R )
Fig.1 Effect of HHP, TP and HTST on viscosity of cloudy strawberry juice
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K 1) Won R IZ R M4 HHP A B)S 3 E 2 mE% Mm% TP Al HTST 4B )5 . 5
BE W W/ (P<C0.05) . i 45 5 0 A BE 5% 45 B — 20, Polydera 25 #F 58 & B, 422 HHP 4b 3
(500 MPa/15 min) [ 8 71 76 4b B 5 K i A2 v, 3 UL 786 8 49 ek 2 T S Ak BHLAE 5 ok SO R B, &
HHP 4 #(100~600 MPa/5~20 min/ % i) J&5 A4 &% 7 10 26 B B3 m, 9F A8 7T g & & R3S m 7 2R Iy
JO N 200 R ) SR R R/ B R R4 AE . TP R HTST Ak B 5 4 b 3 110 285 BE oK L HL I
Pl BERAE R A T R AE T B B3 B BN o 5 O I 5 1 W7 2 e e

Bl 1(b) s 2 5 B g it 248 HHP Ab 385, 268 0 0 3% b B e # 5 R B AR — 3L,
M H IR R Ky - AE AR 2 1 BRI T TP A E PME BTG, PME I B3 5 B 0 B 35 off i PP 40366 1 1 A8 R A1
HAAE IR, g Mok R IE S Ca® " BRI BN TR R AL B Wi E &2 R 5 M & ) PME ©
Weklifh . BAM, HRIZ SRR 2 TP M HTST A3 5 BB & A FIE .

Feag I 1 A 2 A B 45 SR AT LR B, TP Ab PR f 6 44 i E K T HTST 41, X 2 W A TP 4
BRZH B[] T HTST, 15 BH $A A B A 8] B4 386 0 AS 1) 2R 0 266 B8 B A
3.1.2 RREENTWL

R RN A7 b S R e v ) 2 LB IR R R S % i 49 il R 30. 38 T 44. 46 mg/100 mL, 535
B — B U A R TR . B 2 v, 2 HHP ALB 5, Aot g SR I & 50 2
FARAL I A B0 SR 280 R H TP 41 kb HTST 41 A & s g, X 2 B ok #ad B — Ty il
AL DL S e DA A0 E v i L o — 7 TRV T SR e 1 8 fie , 6 35 31 B30 Bk S IO T 5 3R B (85 °CH JiF 5 2R
JZ ) 5 i e I A I ) 8 22 K T 488 0
3.1.3 HMEMTH

H & 3 AT UL, 28 HHP ARBR S, R 22 R 22 g A SR 3 g ek B 1 R e A o 25 728 4k, i TP A HTST &b
FHAA)fofi ol B G K (P<<0. 05) 3 A i e S Ak B SRy A SR I B LSS R T W T R A AL T B,

ok [ Un-blanched Blanched 100 _I:I Un-blanched Blanched b b
~ a a a %
= b 8 o
£ 77 '
= 7/ 77 80r
= 30F % % g 60r
Ml |
s 20F / / 40
g 1o} % % 20t
0 HH HT 0 CK ’ HHP ] HTST
P2 e R AR TR T B R ek T SR R 5 3 i R B TR T B e T R 1 5 i)
Fig.2 Effect of HHP, TP and HTST on pectin Fig.3 Effect of HHP.TP and HTST on cloud
of cloudy strawberry juice of cloudy strawberry juice

3.1.4 BEREHENTWL

HHP X R g B PR R e PRS2 i & 4 s o A2t B2 2 S e 2 2 6 SR 28 = i 2 By &
BRI — WO A R B E e FLAR AR BV B A R E BV E M . TR L R R
B SR T 0 Y 2 3 Sk T VE A RN AR B T R A i AR ER A3 . BRI SR B0 S #E 660 nm A I IO
{0 R St T 00 HG A O 3030 1a) ) v vk RS e e . IR 4 AT, 22 HHP AR PG L R 22 P22 ) b B g kv 1)
BVRRRE PR W N (P<T0. 05) o BRIt R IR Ru 4 SR v AR I ) R L B OE A Ay i R ) I
P Ho 1 SRR T B i MR FR P A A RS R B FE AR TR R T i T ) A R
HE ARG RS F R BRSO i, i vr L4 oy 1 RE T ) SRR L 4 BRI BRI R R A R
FRIPFEENET., A CE R FK 700 MPa UL E 8K S8 HHP 538 B 89 45 4 40 31 4 £ Cn
500 MPa/60 °C) ] FR A% R i 2k e B A 188 7 7= 0
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Ji4h .5 HHP @ AH G, TP Al HTST #A4b # 20 0.30

i 0 R PR S WA TR IR S 2 | ) Unblanched T2 Blanched
SRR AL ¥ e A T o | i b
R S ULTE T %, Z 020t b N
3.2 BEEMAREXNSEHARMNR § |
R % e O B 0 g

3.2.1 VeRBHTHK C 0o

F 1.7 2 4R M TE AR B A T oos)
U BT T B PR, i3 1 2 o
LR MR 2 R RS Bl 22 HHP 4b 3R, CK HTST

Ve Sk T 11,09 % F1 7. 75 % 55 vh i 2r i) P A s i A AR RS 147 0 8 it 8 7P e W 1Y 52 0
BT 13.59% M 10. 73% . —f&ikky . @ Xt /N4y Fig.4  Effect of HHP.TP and HTST on cloudy

T VA SE W AR SE h B IR Ve B R TT g stability of cloudy strawberry juice

S R R AR TR, HHP AR BEXT Ve & i 1952 m £ I TR Ve 5035 0 B IR 70 88,
FEARRI AR A & R RS IR AIE Ve MIREA T . BN, FE B v Wb ml R BLK & Ve 78 40 3 TH IR 5k T 14 3
BRI J7 (A1 100 MPa) B3 33 75 8038 48 K A B A . 22 S8 9 FFR 0% R e b 19 R 4 1 il 41
Ji 5 Ab B 7 0 b T30 R R AKX Ve 1 B R OR A S A, Taoukis U A FR, IR
TIBE S Can 10 26 B REARD PR A R 0% I8 AR RE il v 0 325 M 480 & o, DRI RE % X Ve B I ik ke ) R 4 4 .
Sdnchez-Moreno %13 % B, £ 400 MPa/40 °C/1 min HHP e B 5. 8Bt Ve ik w5 /N T 9%; &
400 MPa/20 ‘C /30 minfly HHP AbBHJ5 , B A ) Ve (17 %N 88. 68 %,

1 BEEMRAREANESATRECURREEEN I
Table 1 Effect of HHP, TP and HTST on antioxidative compounds and antioxidant capacity of cloudy strawberry juice

Processing Ascorbic acid Total Monomeric anthocyanins/(mg/100 g)
method /(mg/100 g) phenols Cy-3-glu Pg-3-glu Pg-3-rut Total
CK (Un-blanched) 9.9140.54* 126.26+3.55* 0.984+0.04* 7.5740.34* 1.1740.06° 9.72+0. 62"
HHP (Un-blanched) 8.81+0.39" 127.77+1.07" 0.9840.05" 7.65+0.41" 1.13+0.03" 9.76+0. 43"
TP (Un-blanched) 7.0540.24% 127.3943.25*° 0.96+0.03* 7.2740.31* 1.04=+0.05* 9.2740. 31"
HTST (Un-blanched) 7.8940.23° 121.69+1.11* 0.93+0.04* 6.98+0.30" 1.02+0.01* 8.94=+0.34"
CK (Blanched) 9.0340.51* 134.33+4.53* 0.934+0.07" 7.23740.22* 1.0940.02° 9.25+0. 40"
HHP (Blanched) 8.13+0.54" 133.4842.61° 0.9440.03" 7.25+0.48" 1.1040.03" 9.29=+0. 21"
TP (Blanched) 6.0340.39¢ 130.6442.47*° 0.922+0.05* 7.1840.17* 1.08=£0.04* 8.89+0.18"
HTST (Blanched) 6.9840.38° 126.70+1.94" 0.91+0.03* 7.0240.29* 1.06+0.03" 8.5640. 25"
Processing Antioxidant capacity Polymeric anthocyanins
method DPPH FRAP dep U deee /(%0
CK (Un-blanched) 72.66+3.28" 35.52+1.62° 1.2840. 02" 0.1540.04"> 11.924+0. 40"
HHP (Un-blanched) 72.84+2,02° 35.36+2.67° 1.27+0.03" 0.154+0.02> 11.98+0.47"
TP (Un-blanched) 67.94+4.13" 33.76+£1.09" 1.404-0.01*  0.194-0.01*  13.7340.59°
HTST (Un-blanched) 66.55+5. 32" 32.0940. 92" 1.3740.01° 0.20%+0.01*  14.1840. 48"
CK (Blanched) 72.77+3.76° 36.99+1.39° 1.36+0.01° 0.16+0.01" 11.91+0.31"
HHP (Blanched) 73.38+£1.99° 37.13£1.54° 1.3640. 02 0.1640.01" 11.9440.52"
TP (Blanched) 65.95+1.19" 33.9940.97" 1.384+0.01°  0.1840.01"  13.3040. 39"
HTST (Blanched) 64.21+1.06" 33.084+1.21" 1.394+0. 02" 0.1940.02%  14.0840. 44"

Note: (1) Total phenols (Equal to mg gallic acid/100 mL) ,DPPH (Equal to mg Vc/100 mL) ,FRAP (Equal to mg Vc/100 mL).

(2) Different letters (a,b,c) in the same column indicate significant differences (P<Z0. 05).
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X2 BEEMRAREXNEEFTRENMMREEENZM

Table 2 Effect of HHP, TP and HTST on antioxidative compounds and antioxidant capacity of clear strawberry juice

Processing Ascorbic acid Total Monomeric anthocyanins/(mg/100 g)
method /(mg/100 g) phenols Cy-3-glu Pg-3-glu Pg-3-rut Total
CK (Un-blanched) 9.20+0.41* 107.4642.37* 0.9240.03* 6.5240.21a 0.8240.02" 8.2640. 29"
HHP (Un-blanched) 7.954+0.26" 106.48+2.61"° 0.9240.04" 6.3740.18" 0.8040.01" 8.09+0. 39"
TP (Un-blanched) 6.04+0.20% 94,57+2.77" 0.91+0.06* 6.0840.26" 0.7940.02* 7,79=+0. 12"
HTST (Un-blanched) 6.53+0.36° 88.5142.82° 0.85+0.02" 5.87+0.22" 0.7840.02* 7.50+0.19"
CK (Blanched) 8.95+0.59* 112.5943.33* 0.87£0.04* 5.8940.15* 0.79+£0.03* 7.5440.18"
HHP (Blanched) 7.9940.61" 113.04=£1.16" 0.86=+0.03" 5.8540.26" 0.8040.02" 7.50+0. 33"
TP (Blanched) 5.47+0.20% 103.55+2.28" 0.7840.05" 5.7340.33" 0.7840.04" 7.09+0, 28"
HTST (Blanched) 6.5040.28° 101.74+2.11" 0.77+0.05* 5.6240.28* 0.75+0.05* 6.93+0.23"
Processing Antioxidant capacity Polymeric anthocyanins
method DPPH FRAP dep U dree /(%0
CK (Un-blanched) 65.98+E3.76° 27.63+1.29° 0.85+0.01"  0.02+0.007* 2.5940.08"
HHP (Un-blanched) 65.32+2, 75 26.98+0.53° 0.854+0.01" 0.02+0.006* 2.65-+0.09"
TP (Un-blanched) 60.14£1.19" 24.77+0.88" 0.88+0.09"  0.0340.005"  2.93+0. 09"
HTS (Un-blanched) 57.51+0. 88" 23.98+1. 21" 0.93£0.05* 0.03£0.003* 3.01+£0.12°
CK (Blanched) 66.92+2. 16" 27.98+0. 86° 0.9540.01*  0.024+0.003* 2.48+0.07"
HHP (Blanched) 67.58+t4.53" 28.05+1.76° 0.95+0.01"  0.0240.005" 2.574+0.13"
TP (Blanched) 63.07+1.77° 26.0841.15" 0.93+0.01*  0.03£0.003" 2.82+0.11°
HTST (Blanched) 61.57+2.53" 25.8941.56" 0.90+0.01*  0.03740.002" 3.03%0. 16"

Note: (1) Total phenols (Equal to mg gallic acid/100 mlL),DPPH (Equal to mg Vc/100 mL) ,FRAP (Equal to mg Vc/100 mL).

(2) Different letters (a,b,c) in the same column indicate significant differences (P<Z0. 05).
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Table 3 Effect of HHP, TP and HTST on color of cloudy and clear strawberry juice

Strawberry juice  Processing method L a’ b’ C ha AE
CK (Un-blanched) 28.94741.26% 40.32=+1.31* 45,4841.49* 60.77+2.65* 0.8540.04*  —

HHP (Un-blanched) ~ 29.374-0.54* 40,2541, 75° 44.29+1.30° 59.8541.87* 0.8340.03* 1,20

TP (Un-blanched) 27.64740.99" 38,021.02" 45.7142.72" 59.46+£3.19° 0.8840.04" 2.65

Cloudy juice HTST (Un-blanched)  27.597£0.91° 36.5641.30° 44.9241.90° 57.9243.76" 0.890.02" 4,03
CK (Blanched) 26.4841.02 40.11+1.56* 46.9841.87* 61.77+4.01* 0.8640.02°  —

HHP (Blanched) 27.29740. 88" 40.34+1,68" 45,8641.56° 61.08=+2.59* 0.8540.04* 1.40

TP (Blanched) 24,7140, 81" 38.1740.78" 45.654-1.36" 59.513.42" 0.8740.03"  2.94

HTST (Blanched) 22.8540.70° 35.2140.65° 42,6142, 17" 55.9244,27° 0.8740.03* 6.89

CK (Un-blanched) 72.4242.61° 46.99+1,17* 45,1241.47° 65.1543.24* 0.7740.03"  —

HHP (Un-blanched) ~ 72.84£3.02" 45.6441.61" 45.794+1.83" 64.65+2.91° 0.79+0.02" 1.56

TP (Un-blanched) 71.14£1.54*  45.5541.37* 46.2441.70° 64.91+£1.96* 0.7940.02° 2.25

Clear juice HTST (Un-blanched)  68.863.90" 44,9541.47" 46.141.33* 64.3943.05" 0.8040.02" 3.41
CK (Blanched) 70.3342.52 49.46+1,81* 49,7742.19* 70.17+2.59* 0.7940.01*  —

HHP (Blanched) 71,2042, 15 49.3141.63* 49.2141.60° 69.66+2.73* 0.7840.03* 1.04

TP (Blanched) 68.78+3.14" 47.12+1.97° 49.18+1.47* 68.11+3.92* 0.8140.02" 2.86

HTST (Blanched) 68.91+3.77" 46.78+1.02" 48.89+1.06" 67.6742.74" 0.81+0.02" 3.15

F % 3 a0, HHP A EEXS S As e E A V52 B L (L H o VEEH 0" BJE C" XM n, Y%
B EZW, UL HHP BB R R i (e, M4 TP M HTST AL B 5, ¥ & Uy FE i)
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Effect of High Hydrostatic Pressure and Thermal Sterilization
on Quality of Cloudy and Clear Strawberry Juice

CAO Xia-Min,BI Xiu-Fang,LI Ren-Jie,DONG Peng,
HU Xiao-Song, LIAO Xiao-Jun

(National Engineering Research Center for Fruit and Vegetables Processing .
Key Laboratory of Fruit and Vegetable Processing s Ministry of Agriculture ,
College of Food Science and Nutritional Engineering »

China Agricultural University ,Beijing 100083 ,China )

Abstract : Effects of high hydrostatic pressure (550 MPa/5 min/ambient temperature) , thermal process
(90 °C/1 min) and high temperature with short time (110 °C /8. 6 s) treatment on the quality of cloud-
y and clear strawberry juice were investigated. The viscosity, pectin, cloud and cloudy stability of
cloudy juice showed no significant change after HHP treatment, while those of TP and HTST juice
significantly decreased. Ascorbic acid in HHP cloudy and clear juice reduced by 11.09% and 13.59%,
and it decresaed by 7. 75% and 10.73% in juices treated by HHP combined with blanching. The loss
rates of ascorbic acid in TP and HTST-treated cloudy and clear juice are higher,which are 28. 86 %-38.
89% and 20. 38%-29. 02% ,respectivity. Monomeric and polymeric anthocyanins,total phenols, DPPH
and FRAP in HHP cloudy and clear juice well retain. The monomeric anthocyanins and antioxidant ac-
tivity of juices treated by TP and HTST significantly decrease,while the PC and PPC significantly in-
crease, and total phenols do not change. The color parameters including L™ ,a”™ ,6" ,C” and h,, exhib-
ite no significant change,and the L™ and a” values of TP and HTST juices significantly decrease.

Key words: high hydrostatic pressure;strawberry;cloudy juice;clear juice;quality
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