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i E. XH® K CO, (high pressure carbon dioxide, HPCD) AbPEIEIL )R (not from concentrate, NFC) #kit, 4
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NFC By it it ) 5200 . NFC k1) pH ELRI ]S PE TE4 5253 7 4 3.82 1 10.3°Brix, HPCD Ab3 5 %A B &AL
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TORFEFEIEKE (1,1-diphenyl-picrylhydrazyl, DPPH) ¥&FRHR 2 FpI5ikill g NFC Bky I Itbts g, 2 Mok
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INTEAR, BEAERARKI N, @ S5t pH
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Bl JRE SR T AN TN B T R AN R ALY, ATAR
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2 SR R, (HR A TAE S A
WK, HPCD fgiE A th 1 Ab B R B2 T ™ 2E
AU R IR TR A5 BT T R 5 AR
WEF LT HPCD X i it i 98 32 B H6 vt
FUB S R SR S ) S Y K% e
FAEW], HPCD X0l KUK« BB 45 i 5 i
FRFEEZWERRARMW., LI (not from
concentrate, NFC) #kyt & KUKFE FREFME il
BEEIP= 0, B AR 2SR RN, K
97T HPCD %f NFC #kit pH {E. Rl PERETEY)
PR RGPS L T, ARG
THARN T RG i TR AL BRI .
1 mRlER=%
1.1 g
L1.1 X3 RAt

Bk bR =AY, dbn0) 2011 4F 6 HWT%F
1Y, T 4CHRBET .
1.1.2 —&4usk

alEN 99.9%, AL Es AF . Wil
1 m, BAN 2 em BEPHER I JEA o ERs .
1.1.3 &K

R . TR . BEIREN. PUA IR,
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fi5. B2, Trolox. DPPH. TPTZ &34 & /3 #ralizh
i AT IR FE Rl AR R A A
1.2 RIEES

R COy ABHL CH ER MY R AT D
HH.S11—4 /KT CEat K 2R .
GT6G7 WEHEMEVTHL CGHIY LML PR A 7)) « EY-300A
SRR CHAKY FHAE) « SC-80C 4 H 8l th 2=
A0 CIERTEEBAX RS ) |« T6 it Koo e it
CAERCE Al A A R DT A ] | Cary-50 B148
AR-AT WA ETE GEREFLILZAH])D) « WAY-2S
TIHCB] DTSR C EHERT B AR A PR A FD |
CR21GII B E.0bl (HAHLARD  CF16RXII
Mg oHl (HAHYATFD 868 & pH 1 (3E[H
WAL AT LC-20A WB0RAI (03 CH A B
NFED .
1.3 REHZE
1.3.1 NFC kit 4] &

BHEFUEREBUR R G £ VI, AR5
Hh 0.15%Ve, RSB HUEATHET . FTHRS
Ja 250 mL (3o, T-18°C¥A ¥, RESHT
R =, AR E 100g, 4°C FELL 15 min,
DL KR 0, PRFFAR AL EE NFC BRI 03— .
1.3.2 HPCD 422 NFC wkit34f Az

HPCD Ab 3 2830 il /K i T2 v e i g, 8
200 mL NFC Byt ARERER AN RN 2EF . &5t
6~8 min Ft i FRIA B g, ETH E 1) R R
R RSN HEAT A B, 3 30 Ab 3 I ) i B AT 80 e (2
3~5min) , BFESICE KA H, T AR
pH {E. "I PERTEY . W25, Bratbas Mk 45 ¥ b
WE
1.3.3 #4328 NFC Mt it 42

FEEH 200 mL NFC Byt FIBeph & 1ih K
o, A ELEETES) 90°C, AR 1 min JEEUH, UK
WAH, BMTEPFE. pH L. nEMEEES . By,
PURAE TE 4R br 2
1.3.4 &FNT

4 A SO AU AR B 25, BRE
SIS mL BT AR, fE RO TR Ly as
b li. ARBFREEHEART Y AE=
[(Latter-Loetore) H(@atier-betore) T (Batier-boetore)]* o Ho 11
Lpefore~ @before~ Dpefore 72 I T A EAA s Lagier~ Tafiers
Batier & HPCD ACE S ME(E; AE 22, Ly
a b ENE BB E S5 LR E
Fe¥, 1=0 £RBAf, =100 £/xAt. £ L. as
b [AARR R T, +a J7 MBHEOREE LA, -a J7 10 B
FE sk th; +b J7 M BT B, -b 7 Bk
Wt AE R 2 S At

1.3.5 BEENE

FAM O IEFE AL B 420 nm Y
W GAEAE #5748 JE (browning degree, BD) . NFC
BEYTAE 4°CF 8000xg .y 30 min, ¥
0.45 um [RPRALIEIE I 38, BRI 20 66 B A
420 nm KPR
1.3.6 pHAAMZ

K pH 1l pH M, KH pH {4 6.86
4.01 HIbRAEDE MR IEATHLE -
13,7 STk Byl 2

R EC ] DL A 5 o P — Ok R
TR, T 2 WRE A TR B BT & . BEIK
DN S F 28 /KT Uk
1.3.8 #HERE. ILEE. GREAFTIRE N T

KA HPLC iP5 iy, Jrikms ks . i
A A: 97.5%LNER 2.5%F 1R B: & 2.5%H
T2 IR B 2l K o SR HOBR B Uk il U7 20, IR I
0.8 mL/min. KHSM#VE, 7 280 nm 45 FE .
P 0 R AR R R A el T AR IRV R,
1:4) , 7F 23800 xg, 4°C F&.L» 30 min J5, H L
THIRZE 0.45 um AAHUBLIE . P bR il (OFRAE 2
HVE: HERAPRIL 5 mg IR A, WAL TR
FE AR E 5 mL 2 AN [F] R R R BEAT RS
1.3.9 RAALFEHRE

5Fx DPPH fig 7l . Wtz sk
B DPPH fIfE 1. DPPH ¥ T-HHLE A, 1
517 nm AbAT F R A S DPPH KA S W AR
FOPIT, AR 517 nm AWOGIEFEAS, HRA In AR
WG IO AR A T EAFE X DPPH IRV FR 2R

Vi (Trolox)br#E M2k : R 0.5% 9 LR
(trifluoroacetic acid, TFA ) 7K FlI FH B (AR LE 4y 7:3)
BLEAIFIRIE Trolox ARERM, 7 AHL 40 ul 5
DPPH TAFMAEA R 54 T S, 05 WO A

Pk Jiifie )] (ferric reducing/antioxidant power
assay, FRAP) : ZMh it iy vk AT I 5 o
HOR K R OB Ch . Fe’T- M mE - WY R
(tripyridyl-triazine, TPTZ) W] # i FEH & JF4 ik
S Fe i EHLE A, JFT 593 nm AbA 5 KWK
fH. TPTZ #: 0.3 mol/L MIESFRZZ M (pH {H
3.6 ) :10mmol/L TPTZ ¥ W :20 mmol/L
FeCli=10:1:1 (f&FILL) o

Trolox FrifE M2k : >R F JE/K FH T 2 A [ ok 32
() Trolox FRAEATIL, 2z ihilbnitE k.
1.3.10 Z4EL 547

iR EL 3 Kk, By RMTTE0
(analysis of variance, ANOVA) , X H] Origin 7.5
WATG Iz B WEAKY p A 0.05, 2 p<0.05
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2.1 HPCD &MEJF NFC #ki pH [EFNRLE I ERATEIZE L

W 1 s, RAH NFC Bkt pH 1N
3.82+0.02, AJHPEETEY & 54 10.3+0.1°Brix . HPCD
HIHAL I 5 NFC BE ) pH AR o] P [ T4 & i
AW, pH EIZRE 5 B S IR B3 AH K

Kincal"'!, Ferrentino!"?#! Damar'"*"45:1 & I} HPCD At
B, Pt SESLV AR pH B R PR (HiR
AP HPCD ACFEJERE i pH Af 2 AT,
Garcia-GonzaleZ "B 2T # VLTI HPCD 4b¥i )5, £
SR pH (A%, ZhouP 25t %I HPCD Ab3E /S,
W1 M pHAEM 6.74 FEAIKE] 5.95. A0F5T+ HPCD
Ab3R 5 NFC BRI s s e & s 24k, 5117
R 5,

£ 1 HPCD F#AMEY pH EFNATAMEE Y89 5200

Table 1 Effects of HPCD and heat treatment on pH value and TSS of NFC peach juice
X HPCD At B i)
X | HPCD treatment time/min - At
Contro 10 30 20 eat treatment
pH value 3.82+0.02a 3.83+0.01a 3.83+0.02a 3.78+0.03a 3.80+0.03a 3.82+0.03a
TR
T WMQ’ 10.3£0.1a 10.0£0.0a 10.3£0.0a 10.4+0.0a 10.4+0.0a 10.4+0.0a
TSS/°Brix

e BRI =3, ARFEROREATHE BEEZES (p<0.05); HPCD AFLEJ) 30 MPa, ifiJ¥ 55°C, #ALFLEE 90°C, IN1W 1 min; T,
Note: Values are means n=3, Different letters represent the significant difference within the same row (p<<0.05); HPCD treatment for NFC was at 30 MPa and

55°C, while heat treatment was at 90°C for 1 min. The same as below.

2.2 HPCD ZbEE 5 NFC #kitEn & BTk

W 1 iR, KA NFC BEIT ) L=43.62+0.09,
a=3.1840.32, b=11.95+0.03. HPCD Ab¥ 5 NFC bk
I Ly a R b WEFRG, L AEMFRKK P NFC Bk
TR P ARS, o F1 b {0 R B IH LD
T A% . AS[E) HPCD 4B 8] L Fl o {5 IF %A &
F2ES, RFALELR AT NFC BbV T L Al a {H%
. BALBLS NFC BEVT I Ly b 1 B BRI,
0 a {E %A B2 . Krapfenbauer 25! KIHFST
T AE>2-3.5 B, AT LIS B AR v DL
etk . HE 2 a LA AL, HPCD 43 5 NFC BEvi )

[da @2 b - 50

V4

12 .

afti. bfti avalue, b value
L L value

b
10 min 20 min 30 min 40 min  Heat
treatment

R HE
Control
KbH Treatment

s AU =3 AT REORE—ARE P R 2R (p<0.05); 10,
20~ 30 40 min Jy HPCD AbFEIA], AbHHIET) 30 MPa, ¥ 55°C; ik
FHLSE 90°C, INTA] 1 min, TR,

Note: Values are means, n=3; Different letters represent the significant
difference (p<<0.05); HPCD treatment for NFC was at 30 MPa and 55°C for
10, 20,30,40 min especially; while heat treatment was at 90°C for 1 min.
The same as below.

A 1 HPCD An#A4L 3t NFC Mt L. a 4= b 89%"
Fig.1 Effects of HPCD and heat treatment on L, a and b value
of NFC peach juice

AEf  AE value

abp
Heat treatment

10 min 20 mi 30 min 40 min
ALBE - Treatment
B 2 HPCD Fe#h &35 NFC Bkt AE A9 %R
Fig.2 Effect of HPCD and heat treatment on AE value of NFC
peach juice

AE KT 2, AE AH R A HE I 7] ) ZE K 20 i 1
K, MHAEFE S NFC #kit i AE B/ T 2.
K| 3 J& HPCD FIHALFEGT NFC kvt #6745 45 %1

SR b
10 min 20 min 30 min 40 min  Heat
treatment

QLB Treatment
B 3 HPCD Fw# 4L 323t NFC #hit 8 T JE 69 %570
Fig.3 Effect of HPCD and heat treatment on browning degree
value of NFC peach juice
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BD {H {150, HPCD FI# AP G NFC Bkt
BD {H 2% bF, JF H#AbH 5 NFC #kit i BD
i % %% & T HPCD 4 ¥ . HPCD 4t 5 NFC #k
I BDAEM A5 LA FEAK, RIFEL B T HPCD
b T RE L G AR I . BD % HPCD AbF
I [ P 22 KA 38 K R A, (EL I Ak BB 1) 23 S by
10. 40. 60 min [X] HPCD 4t P 5 #£ 5 BD {H %
BEER.
2.3 HPCD AbEEfE NFC HEiTER RISk

Wi 2 fion, K HPLC iEE 7533 NFC Bkt
Y E BRI R IR . LA E . SRIE R AT
BB, S EY W 25.45.13.79.14.54 1 1.60 ug/mL,
H et R R & % . Versari Z50% 7&K
A3 AR SRR R A LA R SRR W
P F1 S s 3K 3R B AN [i) 7 i AN R A & A o 1)

My AN AN A 1) o H e 25 45 HH HPCD Ak
PG NFC BEVFH LR SRR Hrak IR R A fif
BRI & R W B2 1
2.4 HPCD &b¥Bf5 NFC #kitinE (LB ERIZT 1L
HArvEbts i IR 2, JREHAR
FIH, {HEAH Rtk 7k ae s A Hoth Bra 1)
3 ¥4 THI T 1E A ) PPN SRR A 2 M R P AR A g
HUO AKWF5TiE ] T FRAP A1 DPPH 3542 2 Fhoy
kPR HPCD AbFE )5 NFC MRV AL IS T A AR
o i 4 F05 Fros, A 2 MOmEiE s, KRk
FENFC By i HT s 2 20 5 AH 24 T 0.87 mmol/L
F1'0.93 mmol/L Trolox, 2 Fl 5 ¥l 5 ft) 45 S 2 #H
7 HPCD FIFHAbEE G NFC BEy A f G e 3
Waom, JF ARS8, b E NFC Bk
s R .

2 HPCD FAAALIEXT NFC Bkt B KB
Table 2 Effects of HPCD and heat treatment on phenol of NFC peach juice

LENAVEIES X HPCD #bPEIE]  HPCD treatment time/min g S
Phenol Control 10 20 30 40 Heat treatment
B iR
Neochlorogenic 25.45+1.05ab 24.15+0.63abc 23.13+0.41bc 22.9240.27¢ 23.37+0.66abc 25.78+0.19a
acid/(ug-mL™)
JLHEHR
-+ + H + H +
(+)-catechin/(ugmL") 13.79+0.17a 13.75+0.22a 13.67+0.42a 13.51+0.31a 13.82+0.77a 15.35+0.59a
.5440. 4240, .1340. S5140. .88+0. 71£0.
Chlorogenic acid/(ug-mL") 14.54+0.60a 14.42+0.01a 14.13+0.58a 14.51+0.30a 14.88+0.47a 15.71+0.12a
. W%@ 0 1.60+0.18ab 1.54+0.05b 1.44+0.10b 1.48+0.05b 1.54+0.08b 1.92+0.02a
Ferulic acid/(ug'-mL™)
14 ¢ . 14 - d
12 b 12+ b cd 7,
Y4
b 2
1.0+ b ol @ / o
_ S \m o
0.8 / / / 2% ost % 7 / / /
G £
L 06 /
=

KV,
Trolox/(mmol-L")
e
N
T T T
\ N
o

KbFE Treatment

10min 20 min  30min 40min  Heat

KbFE Treatment

B 4 HPCD Fo #4422 xF NFC kit DPPH 7 & fi6 /) An4kiZ R 46 /) %)
Fig4 Effect of HPCD and heat treatment on antioxidant capacity of NFC peach juice

3 i #

HPCD 4bHE 5 AN [A) & il A& & o pH AE AR AN,
SFESWIG pH S % AR WILG pH (8 R,
HPCD AbFE IR rf CO, iR 2 & ik, 7 25 A
AIRIR A T IR BRI B 7, FEES pH
{8 BA S i 24 B i AW pH B R AN (3.3~4.2),
HY T R AR RN R A B 0 AR R B0 ok
pKa=6.57 Fil pKa=10.62"1, ZEXMik pH {1 F CO,

AT B B FRAR ME AR 25 BN LS 1 DRLERE i 1)
pH &AL . AWFFH NFC Bkt 146 pH {H
Jy 3.82, AR HPCD AbFEX H& A e, 5 1
B8 HPCD AL NFC By 1Bt (1) 5 i 2
KFHAEFE, A BESE T HPCD Kb 3 ) 2K
AbFE  Kincal 2 T 97 T HPCD AR v (0 3 1R 520,
KILHPCD AbE Gy LAAH 54w, o (3%
AR, b A &AL, AE (R AL PR )y (4%
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M B . HPCD Ab 2 Ji5 Syt 2 (4 A8 A AN [A) ]
E R KZ I pH A PPO JiFEFIAS & S 60 251k )t
4 5. HPCD 4bPHj5 NFC Bkyti% BD T, 1
BD {HA 4k 322 5 Z % ALl (polyphenoloxidase,
PPO) 5L B (e #s A FIHER #8 OC. NFC kit
SRR RIFIG S SE PPO BEEEA 3G, T H
HPCD X[#k PPO H AT RUFMBIALEIR, BRI
55°C. 8 MPa [f14<1f N HPCD 43 30 min /5, NFC
Bt PPO s Bidk ", b P AT, HPCD
AERFE NFC kvt if#e A8 = 22 g A 5 ke, (H
S WA 1 4 738 it BRI 75 10— 2D 0 9 45 e A8 A DG T
K25 A ReffiiE . HULFR (90°C, 1 min) &5y
vz N ey 5, R i R AR BRIA
BERGIIRCA, AR SRR R AT, R
AR I S5 R M AR B I 5 =T HPCD Ab £,
AHFFEHT, HPCD %f NFC St o iy 24 ot %
SN, AR E PR R, 4L HPCD AbBE 5
R REaRRER . LA R RILKE. IR
MR RPEAG, ATREAZ T R 1K PPO
P LRI 8 R By 2K i 4 A i 1P . Fabroni 2511 B
HPCD &b 3 5 [58 i 48 %5 v 7 16 1 8 7 5 A
1275 mg/L B #FFFHEE 1 075~1 093 mg/L, A K]
AEAZ T HPCD AbBESA 58254k PPO, it b th
TR . R, A AR HPCD Xy 24 i 4
H 5W, Ferrentino 25414 7 HPCD X %%t 1)
S SR, AENE O N A R AR ARk . HPCD
Ab S 3 B AT IOV A pUae R A 2 Byt B
B HPCD S AS[R] J5 k) gy 25 5T
SWANE], WRESE T HPCD XA JERH PPO
BEALCRAN A 5 i o FEAWEFT HPCD fgse 441k
PPO, Jf HACHEILFE CO, BENALBE S )5 RS < HE
H, IR T R By . BUEALTE
Rt b hrsE s R RS m A OC, hT
ANTR) 0 07 SO SR BRI 19 A2 % M 23 A R B L
s NI FER SR PUEA TR TR AR, TR
PIEE AR S A i OB 5, Xu P
FEH R I HPCD fgts Inigi s H g mh1e i 3,
5 REFAR L, SRR R gE R 2, AR R
krxa ¥ 2 %o 53 /M@ A HPCD Ab B F v i
T CO, BUART 0, Az T &AM IR
P BB S NFC MEH A s e — 5
2 i T B AR BEAL PPO BRI 1T L S 4 (R A
My 28 e FAb PRI 0, ) — D7 T A
PRI TS R T A TS 1

4 & i

NFC BE 1) PH AR PR 730 3.82 A

10.3°Brix, /% CO, 4bFE HPCD AbFE S {HEAT WA
ks HPCD 4b#1 5 NFC #hitEita s, S5 L. a.
b MW IE, XNV IH AR R . NFC Byt d:
BRYITA LR SRR Bk R A 2R ,
W)U I A B i ok 13.79+0.17 . 14.54+0.60 |
25.45+1.05 1 1.60+0.18 ug/mL, HPCD 4t 5
U B R SRHEIL )RR ) FRAP F 1,1-
TREEIEIRIE DPPH T R 2 PO E NFC Byt
(PR, 2 POk e g5 AR ] HPCD 4t
G NFC By Pt is it m . AWFoid fkm],
HPCD BEALUFIAIPRHF NFC BEV TR it
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Maintaining quality of not from concentrate peach juice by high
pressure carbon dioxide treatment

Zhou Linyan®?, Wang Yongtao', Liu Fengxia®, Bi Xiufang®, Liao Xiaojun**
(1. College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China; 2. Institute of
Agro-products Processing Science and Technology, Chinese Academy of Agricultural Science, Beijing 100193, China)

Abstract: In the juice industry, thermal treatment is the most common and least expensive technology for
pasteurization or sterilization. Unfortunately, the method easily leads to degradation of some product qualities as
well. HPCD (high pressure carbon dioxide) has been reported as an alternative cold pasteurization technique for
foods, since it could effectively inactivate microorganisms and enzymes in liquid food. Some detrimental effects
of HPCD on food quality have been reported. But compared to traditional techniques, HPCD avoids drawbacks
such as lack of retention of flavor, denaturation of nutrients, of production of side toxic reactions, as well as
changes in physical, mechanical, and optical properties of the material involved in the treatment. In this study, the
effects of HPCD on NFC (Not from concentrate) peach juice quality were investigated, and temperature, pressure,
and time were proposed as the main parameters. The pH value and the total soluble content of untreated NFC
peach juice were 3.82 and 10.3°Brix, respectively. HPCD had no effect on the pH values and total soluble
contents. This was possibly attributed to a lower pH (3.82) in the original juices. At this pH the carbonic acid
formed by CO, dissolution into juices with difficultly dissociated into free hydrogen ions, because the dissociation
constants of carbonic acid and bicarbonate were pKa=6.57 and pKa=10.62, respectively. The L, a, b values of
color parameters was decreased while browning degrees were increased in HPCD-treated juice, possibly due to
the non-enzyme browning during HPCD. Thereafter, it was found that the polyphenol oxidase was susceptible to
HPCD. The main phenolic compounds in the NFC juice were (+)-catechin, chlorogenic acid, neochlorogenic acid,
and ferulic acid measured by HPLC, and the results showed that HPCD had no effect on the phenolic compounds.
Moreover, the antioxidant capacities of NFC juice after HPCD were enhanced with increasing treatment time
measured by FRAP and DHHP, possibly due to the extraction of antioxidant substances and inhibited oxidation of
phenolic compounds in NFC peach juice. HPCD was expected to be an alternative technology for NFC juice
processing, which could better maintain the quality of NFC juice.
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