MR E MR Modern Food Science and Technology 2023, Vol.39, No.11

AN EI0 LHEARK B JIGT MR R A 5T it

T8, EwW, B, BEE
(PERERFRBMAFEERIALFR, L7 100083)

WE: BRETEARSOEMMEARRGBERR, RS KERFOEER. FABRAFRE, BRE”HLLLZER
TG R A )R EA AT AR AR A Rt e TeRFRAL, BN BREAR B E A 3y, AR5 % BB WAk A M 67T %
Fb, ®NTERAEEERE, SR TEARAWERFEHNEA, TAE—RARE LR BN O RAH. 12dRE A —F#
BHARR, BNTHERRFR TR B X Am ™ EHh. AL T, 848 5/E (High Hydrostatic Pressure, HHP) .
5 /E = #4ka% (High Pressure Carbon Dioxide, HPCD ) . & % k. 38413 1. /&M ©.3% (High Intensity Pulsed Electric Field, HIPEF )
AR RS 1 9 3F Hde THARAE BT 6Y BLR 77 @ 2k B RAGHRH . sesbh, RABIA AR, K3 S THARARZ M ETRE
FobBERCOR, ARV RKiEX BN ReAb) R, A T A BN AR LFWre ARt iesh L 7 B, 2R 4RA T BN 694542
Kok, KRR TEH AT Rkt #h, 4 Le BN ReRR B T — A 7| MK B F 5.

XKEEF: WA BT eI A dEdImIH AR, Rk

WERS: 1673-9078(2023)11-310-322 DOLI: 10.13982/j.mfst.1673-9078.2023.11.1285

Research Progress on the Effect of Different Processing Techniques on
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Abstract: Watermelon is very popular with consumers owing to its high nutritional value and excellent sensory quality. As a big
watermelon-producing country, the development and application of watermelon products, especially watermelon juice, have a broad prospect in
China. As a high-quality raw material for juice processing, watermelon has a low acidity and high water activity thereby making it susceptible to
microbial contamination. Therefore, the shelf life of watermelon juice is often very short. The application of traditional thermal processing
technology, such as pasteurization, can extend the shelf life of watermelon juice to a certain extent. However, as a heat-sensitive fruit, the
nutritional quality and sensory characteristics of watermelon juice are also easily damaged due to heating. In comparison, non-thermal
processing technologies, including high hydrostatic pressure (HHP), high pressure carbon dioxide (HPCD), ultrasound, radiation sterilization,
high-intensity pulsed electric field (HIPEF) and membrane technology, show greater advantages in the application of watermelon juice.
Moreover, according to the existing research, most processing technologies focus more on sterilization and enzyme inactivation effects, with
little attention to the impact on the flavor of watermelon juice. In order to understand better the flavor of watermelon juice and promote its
industrial development, this paper provides an overview of the characteristic flavor of watermelon juice and the influences of different
processing technologies on the flavor. Furthermore, a series of methods/means for improvements are proposed for preserving the flavor of
processed watermelon juice.
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Table 1 Main volatile flavor components in fresh watermelon

A5 Ao 4 AR FeRAFAE CAS % $14/(ng/mL)
BE (17)
1 T ES T4 104-61-0 0.000 000 8
2 (B)-2-F it ok, EE 18829-56-6 0.000 09
3 2-EHilk |k, HE 2463-53-8 0.000 1
4 (Z)-6-FHs A Bk 2277-19-2 0.000 14
5 (E,2)-2, 6-F —fls HIReA 557-48-2 0.000 11
6 (B)-6-F it IRk 2277-20-5 0.000 14
7 FEE KRS ek 124-13-0 0.000 88
8 Y33 AT A 111-71-7 0.000 9
9 (B)-2-F Ml GEERE. FE 2548-87-0 0.002 7
10 (B)-2- Tt HA 6728-26-3 0.003 1
11 B-FRATAR B R 5 432-25-7 0.003
12 E 7S FA lER 124-19-6 0.003 1
13 (B)-F7Af s ArAtek 141-27-5 0.012
14 7S HEE 66-25-1 0.043
15 (E,E)-2,4- & — Wik KRk, Ak 4313-03-5 0.057
16 S A=k 100-52-7 0.085
17 (E)-2- & Hn KEE. FE 18829-55-5 2.8
BEE (7)
18 (B.Z)-2,6-F —JiE% A 28069-72-9 0.000 07
19 (E, Z)-3,6-F— 4Bz FIRA 56805-23-3 0.003
20 1-/8.M5-3-B% EE 616-25-1 0.01~0.1
21 1-£8% BORA . FEA 143-08-8 0.018
22 (B)-2-F HirnBz EIEER 18409-17-1 0.02
23 B A KA 111-27-3 0.034
24 (Z)-3-FHBE A iR 10340-23-5 /
% (3)
25 BT LE BT LA 127-41-3 0.001 6
26 Fet AR A RAE. HAE 3796-70-1 0.06
27 5 R MR ARfvk. Rk 110-93-0 0.018 89
ke (1)
28 2- ek v KEAE. FH 3777-69-3 0.019

L2 KR4 AR AR

FENTS B S BIAN, LSE (5 LA 80%, AR
R J5T A 28 B 5 B i B /K R R R O 1 B A
o KRR TR G 2%, HER T L3
EWmAL, HARYI S BB, Ik £ rAail
FBOR 7K R RIR) 5 5E 1 78 Bt oS B E
72 H AT R AR, BT AP TR E,
ARG HA 7 BT A AR I A R R ARSI =B
mAMAEE S FERCH (Gas Chromatography-Mass

312

Spectrometry, GC-MS) . S AH il 5 E{H A (Gas
Chromatography Mass Spectrometry-Olfactometry ,
GC-MS-0) . Mg 58 T (Gas
Chromatography Ion Mobility Spectrometry, GC-IMS)
S5, GC-MS & H i N ) V2 H KRN & 77725, "Bkt
B 7 B RHE A VE VTS BT BT L, TRt
RAHEAT E N, FEE APREBSMREX I E &
AAEMRE MR, REUER, BT R
GC-MS-O LU H &7 il e , S8 A5 I 53005 KUR)
R RRNE B SR T (A, 45 & & UEME (Odor
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PAEFGEFE 2 s~20 s) P Horb, EURARE RN
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IRV, DRIRAE A R RERE R S A KUk, |
AT R B A ORI FH Y Rl I i 1
Bk, PP HAb N TR AR R A S R,
Wang Z5PLL 110, 1204 135 °CHIZAES BIALFE 7E R
1T 2s, SARAFEPGNGFHEL, AbFRZH SR ) 1)
Joi B A, PRS0 15.4%. 10.9%H110.1%.
Wang 207 T R A FRANBAL B I G I XU AR
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2 s ALERJE PRI IR S 250 00N 74.0%,  72.0%
#169.3%, SZACT ARALFRFE 1 87.5%. Liu £50¢
PL 126 C. 15 s IR PE R 317 UHT 402E, UHT
AbFER S5 PG T (AR X R AN ], T, 3,7- 5
2,6-3F IREERNF IR & R B R T 74.4%.
94.4%H1 63.9%. EERBL, PEHHE 70 CKIG
ZAF R IN# 20 min J5, SR, 123 R
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— R EK R, A T AR I R T A
(—RAE 55 CHAM) I, AFR A 2R
P R ) — AN E R K
2,12 B m#BFE R

T A LRI AT RS 1) — 5043, SR AE 300 MHz 3]
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TSR € ST EHRS  e e S TE AR A
e, EYRNEEET R, IAFIINAGECR: [FR, ok
AT AP K o 3 HIORN 28 R, TR ARl a2
A TR, e AR OS XFR AR, T

LB, MCEMIAE A T L,
VRS, ERCEMIARERIRA . [FIR, R LIS
HBSE AR E VAN AR 75, B DNA HliE
FIR SR R, BEM SIS A AP, w2
SEAEWERZBNHIFRE T 5 B RS E A
b, WO T ZAT, ISR, AR, 2
Oro (HARERKR D S REBRZN, FinAaIEE 7
PO IR B AR,

BEAEP IR0 R, A I &
RPN PG A KRR < BTSRRI, #55
ARG RS BRI 180 s, THIBIA 3 kW
L2 S VS I SR P LL, — 2 ReRE L
OREF T IRAT IR, (EBRRIS AT HRIR -

22 fem THEA

221 BZHEHK

R A, Ry R B (High Hydrostatic
Pressure, HHP) , @IMBFERZ . NHK 1IHE
PINTHAS, HHP 8% LKA, FEAIR RS
(PG T 415), IEHE R /) (100~1 000 MPa i [#
P HREIERY . SRINITRRFE, HHP Kt
SEREGIIR/NSIRTESS, IR LA A S 7]
IR, e S ) K BT LA DAt I o 4 e R A 2
R bR AR, M sEagifThee, w4 S
ApBET. HARIATE T I 3 B TR )
T AN, AT SR B 4R
YIRS N FACE YIS s TC B R R, PRI R DA
TEARBE R B RCR IR, (R EE. "SI
SR SRR, raEk, MmN TR R
Higpeh, BfEEE. HAKPEENNZECSR
A I TR Re ), HAESEEL KA
R, B ERARELBUF IR, ST
it B AFRATILE

XS, 258 600 MPa. 60 min [ & E
AEFR S, VG AR ARRAE A R R 1 R AU P AR,
Hpgig. (B)-2-THlE. (2)-2-TWmE. &L mEd
(R FE 2 b, 73l E T 69.0%- 12.3%. 10.4%
1 91.0%. Liu £ SR I 55 (400 MPa, 20 min)
XPPE AT A0, 2558550 EXTRRA CREAEA]
ACERFAHTEETE AT AHEE,  PE P S 2R R AR
HERFEN. W 8 f)a, EBE. 3,7-HHE-2,6-
¥ A ENIRREES AN 1.8%. 2.12%M
0.25%, ExFHRZAVENV TS A iR, 78
TRKFERE FAREE T P9I KUk . Aganovie 255
SKRH 600 MPa. Smin (/)55 4455 P8 I ZEA T R AL 2,
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SxtiBAAEEL, CEEME)-2-CRE &8 H T I
f ks S BSIRE 5 R T, 22 400 MPa. 20 min 8 s Ak
PSP )RYE, 7E 4 CRIEEFFTAR 10 d,
(E,2)-2,6-F Ml LI 2- M. El%
S FE RIS BT R 2R . MR
FHRI, 400~600 MPa [1i8 = s AL EE 7] LA 7 I
(1) 2,6- A FE-5-PEidlis Je TR & BTF, A
TSR IRAS. SAKE, 8w R n] DR R R
REPEA IR, HASE R )5 352 S 3% 2R
JRARNS & BN, XA R RIEE m R, HAh
VIR & E NI T R0, B R 5 RRA
SRR 14 AR 2%, TS IR A ot 2 R AR 84k
222 EHEZF4LE

ik A LB% (High Pressure Carbon Dioxide,
HPCD) &I R B TSR i L) — Mo B 4R,
Ko ZHARB LB ER AL (COy HIE 4
Ers AT DAERLRAT 2644 T (KT 50 MPa fk T 60 'C)
SR R O R R B AT, 555 HPCD
A BN HAE R, A R EEA R,
— MO IR, RV IS COL #EAFAE
YIS, EEIN A=A 2, FElBR Al i
PR 2 R 0 28 R AU A 2, ok
TECS SRR N HPCD £ 51 et Y A Bk
P, AR LT 7 AP (1D CO fE
JEJ156A4F NI TAMTMAR RS s (2) AR
(3) TAEVINES pH EFFIC: (4) BRI (5)
TN CO, MIEFAH HCOs $H| T HZEMIIA
W (6) TUEEMIN BT (7)) A
4 it 5 1 L R A R

KPS, £ 30 MPa. 60 min [ HPCD 4t
G, PR B R ZERIRY & 2R B NG,
HEARACET S TR R, o, (2)-2-F1EE.
(B)-2-TJil. L. (E,Z)-2,6-F “JilE. &R
SRR, 4 HPCD A5 &8N 5.69%- 22.07%-
1.27%-0.60%- 0.37% 1.17%, 155 T-HAE TR 4.77%-
11.25%- 0.22%. 0.36%+ 0%. 0.73%. f3EimE&07E
2 VIR, R B 2.5~4.5 MPa. 8 min ] HPCD
Ab3E 2> FEUFTING % T XIRY) B & 2 2 N . [
I, £5¢ HPCD [t 7t AR LA TE Rkt MWE SRR
AR R Z RIF, AHSE T IR AL AN
MELURE S T 2280 UR77. IREERIRS A, PRIrE
I AR 5 S8 S T R AR A
223 MpEAE

FRFE e — MR KT 20 kHz (753, S HEN
HHBLAR TR T BORBIR B R, oD D Tk Rt £

314

ST IOBRIR . BRI O B R B AR
BRI 32 R F S ron C°l, F R b #R
T 2 BRI R I Y R 2 A H .
TX 2 R R 7R A AR A o1 A% BRI 22 5 kS s ) AR
th, MR G 5 IG,  FRER AR e
AN, SN SIARAE U A R e Rk (] < 7= A
JE B R R, AT ARSI K B 1 R

8 ] 0V A B 7 I A R G T AT A R A
JVH PPO A1 POD i,  HEFHIFAEF S A3
T S Ab TR JE] 2 SR E . Ykm 25908 26 kHz [¥47
K 50%1RME 80 W [ ThRexd 2 WURI BV I 4>
EEAT 4. 8. 12, 16 min (B PALHE, 45 HRIE
PP ACIR S (PR PRGOS . XUR AR T 52 V7
W7 T T AR FR . b S AR 7 O s )
ClO, AbFEPE /R, Horh Clo, I INE N 77 mg/L. s
BEIDNFN 120 W SRBEEIFIE2 2 min, 7EIK 2 KRR
(RIIRIRS, 2B 1 DRI FAAD P = A 28 A AR A5 ) ) R A
T2 [FIRE S A K SRR AR, Yang S5 SR #5468
PR AL B P R AT A AL B, &2 325 W AbFE
20 min J5, FERMERIRY)BTIFREAN & & N 1
82.50%F1 111.84%, . L&, (2)-6- L/,
(E)-2-F Wil (E,Z2)-2,6-F W5l (E,2)-3,6-F )%
SRR S EEE ETE. A, S A S KT
JRHEF= A T XRYIR o- RGN p-552 = H
RIIBE AR, A BRI AR AR, FbfEin Tt
T Z R — BT, R, B, %
Ak Rk B B AR A A T AR,
224 RHFA

FESHEN— M AR EOR, BFEPMIE S,
BI4EHL B4R 4T (Non Ionizing Radiation, NIR) F1HLE
485+ (lonizing Radiation, IR), XPFEAILATLATE
il MER TR, R BT JF AR B AL A )
HE . dEE B4R ok, 44 & E 5
(Ultraviolet, UV) #&4F, SRAMGLEKE 1) [FI i8]
BOAGEE R ME . K AR RSN 8 UV-A
(320~400 nm). UV-B (280~320 nm) #1 UV-C
(200~280 nm) —f, HHURE MR &t 12 UV-C,
EEENATRAKIN T, UV-C KB L
fifREy DNA AIRBCER SRR, X2 A
DNA KAACHE, iRt mmser-U, Bir, 40
A ORI R FEBOR RAF Tofb22i5 4k B FREOR FE
A SRS, BT S T SR
FU2, R S MR RS, R
LTI XAy BFER, IR AR, MR,
A A AR N AR A T, TN
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AW ARG SR R T R, RS S
B R IR T H AR R T, XL
PERLF 2 STEE YR N AR RN B (1 SR S i R AR AR
HE, dsb s e A Q™. HRG, AR ORIt
BREMI ., REREMR. GBS TR AL NG
ARSI S Ty n T e

Pendyala 2£UMgi ] 40 mJ/em®. 120 m)/em® f
UV-C 5855 P8 R #E4T 7 K - 1E 40 mJ/em” [RIZ&4E
T, PRI EBRISEN 67.1%, 5HEEi T
68.8% ML LR EZE R . £ 120 ml/em® ] UV-C A3
Ja, PRI Rl S BN 64.9%, HH(E,Z)-2,6-
T RIS SR AR T 36.22%H1 33.88%
A, BEEEAEL UV-C AH5 [FRE R G, B
ARZET, UV-C MH5HiESEEZRAHE. 5
PP RAAEEE, 42 40 ml/em® () UV-C &3S, 74
SRR S B R R R, (E AL ERAH AR £ e 2
R 5. Botros 27 M P I3 HIFE SR (25+1) C
4T 1 kGy. 3 kGy £ 5 kGy ] y SFHERIRS, 4Ria=s
MR N 18 C. TEFRIRANIE, KEHTEVIRT
BRSPS, R 2-F
THRZEAEXHRAL. 1 kGy 1 3 kGy AFLH & &
I3HN 60.7%- 58.7%H1 56.96%. 44E5FIEM 3 kGy
WZ 5kGy i, 2-FIE TR OIS 245N 40.01%, &
FHFEAC: AR K R RBR S S, W(E)-3-
Ot CIRTEFN 2-HE N RESE, HE oy E mibEE
RIS S T 2-FEE-1-T B (B)-2-1%
Tl RS ISR HR R
PRSI I P2 A R AR R R . ZEAE XA
PAEER AT, FRIR AN AT IR TR B AR &
(A AU, AEE S TR BCR AR A R o 17 Bl 2
JERIIER,  VHNH BRI e & B T AN RIRR
(PIBEAR, 5 E070 I TR R U 2R T
225 BHEMKF 8

AR, Rk E % (High Intensity Pulsed
Electric Field, HIPEF) AR HAEHIN TH A,
O 2N T 5 i a < rm ™. sk kel el
KRR — i, (HH R R AR
40 °C, @R T ER AR . HIPEF K B ML AT LA
RN, CETEPAN N BRI, SRR
W (us~ms) ZEE RNk GEHEA 50 kViem). XA
RS S EE VI A RE R A A E T, HRTE
YHARAS AR AL, (AN mE TR N, i
tAAET P, HIPEF K B R B T35 ikof
Ta T BRI | AbFRI 8] L AR P AT A PR R e R R,

Aguilo-Aguayo L) 35 kV/iem [{HIZTRE,

1,727 ps FIACERINE], 4 ps FIPRRIKITAD 188 Hz [ HL
YR A B T VR, 42 HIPEF A3 5 78, ©
M. (B)-2-EMilE. Tl LB m A2k R R )
WIELETHT 20%/4 4, H590 C. 60 s [#RAbHZHAH
Lt, XEBRPDR IR o . SRS TEfE O fE &b
FRAA AV T KR S B S = A AT R R, (HIK
EATRE T b B4 . Aganovic 2PN HIPEF

(11 kV/em, 175 kl/kg) AHE S PE T, Hpams &
23 FTt. Mosqueda 25531, 4 HIPEF (35 kV/em,
1682 ps, 193 Hz A1 4 ps) ACFE [ o4 )y FE SR VR B
HRWHHATEEER, “EH IR & T4 .
HAREREGIE b B, 28 (26.7kViem, 680 ps,
512 Hz F1 5 pus) AbEE e VR4 E I e i 2
I E, AT A ER P N . HIPEF AR BR [RI AR K,
SR I RN, ATDATEAR KRR LR B vt I )
JEA R
226 MBRHEAK

FEHOR LRI A 75 3R> R A A ()48

Sl FRRERAE AR RS, OB E S IEAIN T
SRV A AN, BN T AR BN TR
VETERIIRGE, BFETIE (Microfiltration, MF). #BJE

(Ultrafiltration, UF). 24§ (Nanofiltration, NF).
5% (Reverse Osmosis, RO) FlIEmIE%E (Forward
Osmosis, FO) ¥, MF ] ABEZ: 0.1~10 um (R1E7751
RO, FEPTE SR BRI AT DUA 2R K S 28 1 H
o Hrb, UF BEFLAREVD, REWS#IEA HATSTE 1~20 nm
Z PR ARSI AN NF BILEEDN, B
FRAE 0.5~2 nm Z [A], 7] LU R B 415 7E 200~1 000
Z P& FEANM SN TTHLE . RO ZFHZ
EFAL NN FRNE oy B — R SR, fg
B SRR SR T FEAR B X R . FO 1 AR 2 AR
PEABRINSIE R R, AT SIRAESE ] (HhE
WA B BB MS IMEUK . & FO R4 )5
(I SRR L TTIA 60 °Brix PA_EPY¥L, FO AT LAZEH IR AN
WIE NEHT, X 1 R A Kk
TEMEHA R, BAEIT DL A HUBEA T . AL
JEAPRLRIR S 2 A, (ER e PR s TN
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