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(1) AT 7 55 T4 B 56 6 ) 7K SR ARG I g ot o AL S AR R T R sl o R
37.04 mg/m® BAEMCFREF)ZK T 15 min, &FRE S d A —Ik, £ 5 °C M 20 do 458 3E
B SLEE AL EE BB RCRE S EEE U KO s A ) B B o s E R P SRR R EE R
I3 3R (KA DA B TP . TR . B B BT, R 4R R B i R
T, M ZmAEEEEYE, U SEEAYE . A AER . PuR iR SR
A BAERE G I, (AR DR E A H IS &, 2R S A A B 5 7K T
TR AR T RSN BRHRRAE, BB AN .

(2) FRERKFAEN OIS FE R G KRG, T TATERIR . SUAS AN AT S R
B L2 ) ALY IS 4H R ) SR E AR DI AOR B DR BB SR AR o 25 SRR 2 7 [ G
S5 R B3 SRR BRI T AT IR 3.44 o/L. SALES 1.1 /L. &I BERREF 50.7 mg/L;
ARG I SO B B AT M 2 RR 6 D) /KO IO S 0, /> AR, RERM SR R FE R
AREEING, HER AT E Y & & ETb, iR S BN, AR & &k
AR

(3) AT BT AL TR RNHALSE, T T UK EARN FREE TR
WP T AR AR AT IR PR, 75 IRl A B AL P A SR S Pl 1 F . S5 SRR
B RIREEA RAMHI KRR SRS s 5 °CR, 228l 1 SR R R AL 6F V) 7K 7 B I
BRI (100 1) g YKL 5°C, HAESS T PET/PE 38 4 1 L TH AR A
2.81x10° m%,

PR Tt SR AL 3R 45 A PR A5 7515 ol FL A B0 2 X EE T KO FEAIR IR IR EF R, X
28 BRI HL JE U)K A AT LA R B . LR EEEES 1-HF R
(2 uL/L, 12 h). HALAHEERA EECFIALEE . 458K SXIEAL, MELBE AR
SINTRELEE AR 2 H, BEREREEYI KT RN, MRS . fERFLEEA
A 1-MCP AVEFC R Ab B ] i3 — 0 32 s S U1 KO B OREF 3P SRR, WZHISRE A 2L
WEEYIKT a3 . RS MR, REMS 2R, 4R, FBIK IR,
HEIR ALV ) & & B, X Emy . EF R pH WA, (Ao PRACRTHE R &
&, [FIET AR HI R N AR AR G FE A SRV, AT RESE N — B AR B 3 2R 1 7t
WD AR EAGRR R, WK T aEE, AEEEY7K Lo 2 i i BUIRES o
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Abstract

Abstract

Oenanthe javanica is rich in nutrition. However, it is easy to chlorosis, tissue browning,
sensory deterioration, and even rot during storage, transportation, and sale after fresh-cut
processing, resulting in a lot of waste. Therefore, the development of efficient and safe
fresh-keeping and green-protecting technology is of great significance to maintain the storage
quality and prolong the shelf life of fresh-cut Oenanthe javanica. Fresh-cut Oenanthe
Jjavanica was used as the test object in this study. The effects of ozone pretreatment and
green-keeping agent composed of citric acid, calcium chloride and zinc gluconate on the
storage quality of fresh-cut cress at low temperature were discussed in depth. On this basis,
combined with microporous modified atmosphere packaging, and its preservation effect was
studied. The results are as follows :

(1) The effects of ozone pretreatment on the low temperature storage quality and
antioxidant capacity of fresh-cut Oenanthe javanica were studied. Fresh-cut Oenanthe
Jjavanica was treated with 37.04 mg/m> ozone for 15 min, once every 5 d, and stored at 5 °C
for 20 d. The results showed that ozone treatment could effectively delay the deterioration of
sensory quality, color attributes, chlorophyll, weight loss, hardness, respiration rate and the
increase of soluble solids, malondialdehyde and phenolic content of fresh-cut Oenanthe
javanica during storage. At the same time, the content of ascorbic acid was maintained, the
activity of polyphenol oxidase was inhibited, the activities of peroxidase, catalase, ascorbate
peroxidase and superoxide dismutase were induced, but the content of reduced glutathione
was reduced. The Oenanthe javanica treated by intermittent ozone maintained good
appearance, texture characteristics and high commercial value during storage.

(2) Considering that Oenanthe javanica is easy to chlorosis and yellow during storage,
the effect of compound agent composed of citric acid, calcium chloride and zinc gluconate
optimized by response surface method on fresh-cut Oenanthe javanica was studied. The
results showed that the optimum formula of green-keeping compound optimized by response
surface was citric acid 3.44 g/L, calcium chloride 1.1 g/L and zinc gluconate 50.7 mg/L. The
optimized compound agent could better maintain the storage quality of fresh-cut Oenanthe
Jjavanica, reduce weight loss, delay chlorophyll degradation and chlorosis, delay the increase
of soluble solids content, inhibit the increase of malondialdehyde content, and had no adverse
effect on ascorbic acid content.

(3) In order to obtain the micro-pore parameters of fresh-cut Oenanthe javanica modified
atmosphere packaging, the respiration rate model of fresh-cut Oenanthe javanica at different
temperatures was studied and verified. On this basis, the gas exchange equilibrium equation
inside and outside the microporous membrane was constructed. The results showed that low
temperature could effectively inhibit the respiration intensity of Oenanthe javanica. At 5 °C,
the chemical kinetic model had the best effect on the respiration rate of fresh-cut Oenanthe
javanica. The open area of PET/PE film with (100+1) g fresh-cut Oenanthe javanica was
2.81x10 m? at 5 °C under ideal atmosphere.

In order to explore the preservation effect of ozone pretreatment combined with



Abstract

preservative and microporous modified atmosphere packaging on fresh-cut Oenanthe
javanica at low temperature, the fresh-cut Oenanthe javanica after ozone pretreatment was
treated with microporous modified atmosphere packaging, microporous modified atmosphere
packaging combined with 1-Methylcyclopropene (2 uL/L,12 h), microporous modified
atmosphere packaging combined with compound agent. The results showed that compared
with the control, microporous membrane treatment could accelerate the water exchange inside
and outside the packaging, delay the color change of fresh-cut Oenanthe javanica and slow
down the quality deterioration. The combination of 1-MCP and compound treatment on the
basis of microporous membrane can further improve the fresh-keeping and green-keeping
effect of fresh-cut Oenanthe javanica. Both groups can effectively delay the degradation of
chlorophyll, carotenoid and flavonoid content of fresh-cut Oenanthe javanica, maintain the
color, reduce the loss of water, delay the increase of soluble solids content, and have no
significant effect on total phenol, anthocyanin and pH, but will reduce the content of titratable
acid. At the same time, it can inhibit the activity of phenylalanine ammonia lyase and
lipoxygenase, thus delaying the increase of malondialdehyde and relative conductivity,
reducing the degree of membrane lipid oxidation, delaying the senescence of Oenanthe
Jjavanica, and making the fresh-cut Oenanthe javanica have a high visual quality.

Keywords: fresh-cut Oenanthe javanica; ozone; microporous modified atmosphere;

preservation; green-maintaining
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1.1 BRI B RGHH]

B S AN AT U0 RT3 22 1Y) 32 BN 3 S5 9 A B AR DRI B P A R . R R
R ERBEMAED SR, RERE. RAWRE. #EtE. REREEER, WIKHwE.
BRI b B S Al I AR TR T, REMAEYIEE BEREA . BARSL R A H
RNET K ZPELAYE R . LT 4T R SE 70 i B A ) A K BT P /R 8 R
SRR, A TR JF s A R AR U, BR335SR 2% P A T 15
R 615 T AR A 1 5 B i R A R B, A R T RAE D A K SRS E 7
VIR 5 23 S, AN IR et B SE4A PAAH DG I (1) FR 8t 25 PR RS2 1) i, a2l
i [ e T ) 2 0 A8 e T M AR A, AL Y SR A B W AR BB SR S L R G Y 5| AR AR
RN RAM S IMEE R LS. 74, CIENHREEE E R, Yo EE
KT 0.01 pL/L B, RIS A IFIR GRS, S2m b & 0084, AR RE R ARG 1)
ik, SRR E MRS G S A AR, s, PRGBS 2
SRR

B K G R F LRI S Rm M, &M 4R a fE SRR T Rt 2
% alRlE, BH/SZ— RV CKEARRGIER N RN AER G SR PR, g 2
PRAME R a INABRER D), B AERE SRR 32, 5 SRR PR RIS A O o
B RERY, HEREREN D — @S FE il tdEnTae e i TiE A
(Reactive oxygen species, ROS) W EM R, XEgAdM s rinEai. B, iR
G BRI AR, A, B EYIBEE RS SR SRR, WOk B
REAMARY, OISR E M EAS, CE 5l EH 25K 1 ETHYLENE
INSENSITIVE3 i3 45 & FH 5 - ¢ AR L K] T DA ELH N -4 3R i et ™ AR szt 78
T 2 A LLE A R s e b 2 2 IO Re R IR OGS VEFH RGEA OGS, R Ak
NpEA T, RAEMSRREWITIGN A AT REaiET =, RUINSGREMNIEE R
N FAICIN: R P

1.2 RE&MRBREE SR A FRIR
1.2.1 R&EMHE

REJE — M SR PTEE R, AT DARD B e it R T A Mok S AR . it
Ab, HTRAREME Y2 AR, AL R E R, & Meemsinr
F PRIV RE T 20 35 R 24 b IR R i RLSALE AR i TR A A g i A
o), B AR ER ] DI SR B = A 2 Fhsg e, anyss > Rk K o 280G ORFE R GRAEE . YR
RmpreEae )15, KA RS RENARBNZ MR K, WIREEFRRE . #
P R PR T 5 AR B 1 AR A S S) o SRR AN A = o 1) 32 B 7 s — Mo o R UK RN S,
SRAMAKE. THEFFIIFARH, REKER (4mg/L, 5min) AT DL H
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S-SR B BN A, PR ISR W B 5 AVE FRTCR IR, 1R M U B
PR G, SRmEsei IE. 5 REUKEAELL, RSB A AR, E RN
LA 4. PRI AT FUIRIE, RS R (200 nL/L) A BLE/D PG 2 e R
FEAUE, T, IXn] et R ok R R B S AR ORI I 2R R PR
WA SR, IRT,  ANE AR EIRE ] e UL E K ROS 774, X HIAME
Y40 ML BN 254 - S BUEABET . Forney SV F AR I, kg A& S EG 218
SREIEN, X RRER Dy R A R AR

1.2.2 BEFEHAEEEAEGEAR

i (Ultrasound, US) A BRI ZS RS AL & R AE RN, 7R =28 JR 8
W v IR AR 718 A, TR AR Y A B 24, IR B K B AN ASPE L ZRE I E e,
HRiE, SR A RAERR/NEZE, PR A F R SR Fak, SR T
IR, US BT LA 22 M S0 Bl AL S8 A0 e PR 20, AT R R A5 A A 7 AR
IBY ) ] AR 4 RF B 1 0 S I 5 i e PR AL L YO fEAE D). B 0%E, S8R
JR I R = R A R AR A, T AR AN RS IR pH SEIRER A BB AL
W {ERREE R AR, Bk, US 5EeCRiR A pH SRS Gldok, TERLUS A
HHEAR BRI, US AEHAREGE ERE AR B KSR, eHF
T YRR BRSE I 5 . Zhang Z5RURT TR B, US Al MAP L& AR AR T /N A 3208
IR S BG N, JRSE T RS A, N RS BN, 4ERESE i E
P, WREE T T IE R R R BRI IR AN SR K R, AT KR A EE 30 d.
P - IR IR AN -TE RR A A AL FR AR 32122, BB R KBS 0157 = HT WA, Jf bt
DIAE SRR SR AR, $0H 2 By A AGBE AN AR S 1, X VC. Al 1
SGRUSKY G EAYERER . JEIIPURIL US A MAP Kb3EAZE, #0145 ]
WAL, W 7SR, AR r A I S T A R E A R SRR, 4
Ff ABTS 55 DPPH M HILiEMAE S, RPA A MBI AR HEEBGEEER, B4
FOTAHIEK & 12 do

US ZE I ] b3 K B A R AT PR, A3 ()i, W) 23 itk ek B ds . 4K
WAVE FRR RSP FOR, DR PR AT VC B0 5% Bl 7 D2 (1)
NG I, A R P A R e 25 AN R SR BT R FH ) R FE AL RN (] T
U, EH T, X2 RE US BMAHMHEERZ —.

1.2.3 ER

e HR AT DU 52 52 31 R o8 A& E L B AR 28 4 (Ulltraviolet, UVDL AT ILOG. TG
LRH S, SRR AR, Wy . X, i e PR AR KBS A,
) R AR s S22, DT A 3 S I A

RPE UV KN UV-A. UV-B. UV-C 3 Fi2RRE, UV {EAN—FIChR B I EE
A ITIE, SEERER EEG . ARG SR A RE B, UV-A 7EH
SR IZAECE, SHEYIRE AN, UV-B AT DS A8 HE M0 240 i AP S A A i 526 BT
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PN, FHEFRMA, KHIE UV-B FREEE R S8R 20 8 5 1Ry P, 555k
PUAMRIRIAE B, BB AL, 0 P 22 AR I B O A ST 4R R A B R AE A8, T UV-C
AR (200 ~280 nm), &AL BT OSSR X8, R X EE . AR R K
MR B, AT DU AE G B0, Gogo ZERF AL R BIRY, UV-C (1.7 kl/m?) 4t
H AR DS SRR P a0 I e 0 3 PR AT A BERE R AN U, dERET o0, bk
KGN GBI, Gk R

vy RS X LA BRI GEER, AN SHEY DNA 3L, g
()2 IE R G A P AR KA 3 5 200, IR B y SR B A B m] DA FRAR O b (10 T BN 25 B
B WEEEAD AR RN A E, EENTEN, XA HT y BEE K
B A FH ARIIXT T 438 S A 358 20 00 BT 850, 7E 4 °CT oy 55 4 4 R A R I e S0 48 K 22 30 dBY),
X AR S CAUESERE KIE S PR EBUR T, HEik 2.0 kGy FRI%E 5B 3 52 i 1) 0 62 0 ot
TAFFIEEY, oAb, FEEEE X SR & TR E A3 A S0 QIR B0 A
FEREAER, AR S B A BT A 4 RF 1 B

AIE R LR H e R AR AN FE R RS ER R R 1-1, R BRI
REFFF SRR . SR, AR AR IR S B SRR . & )& UV-B ARFE P 22 18
RERE R, R, R, SRRy FEREN SR EE, IR
FRERE, AEARAN KR AR 22000 A [ I A FE X B S R R . R L BT DL
JOE TR s AN RE DL— M 4x, T HANE AL BRI E RO & R, BN EANESSE H SR
PERIZE S, 0 T4 8 Sl A (0 B SE I DR A5 40 24T 75 a3k — B I AT 9T

%11 JURh e R IR A RS b S

Tab.1-1 Application of several other types of irradiation on vegetables

it AR T % R ZELH
SRV T I B T L 7 T B B
2.4 kGy HFHEEME, 0.02 . i B
T 2% 1 y " L RS R AR FEE  [33]

]//a‘x{j ZA ﬁ‘ 4%, 4 OC
R OIFIREEAS FE, ZEKAfREEHAZE 18~24 d

10 pmol/m? s ] LED HJt +0.3 .
MR MOV, 0oamm oy FIHERRARE, RELEGaE
- R VC Fi, HERERIE R

%, 20°C
SV Wk, 1% VC. K
T 300 W A 40's, 4 °C PRARIE S AL BEG 1, SELR IKIY Je [35]

2R R T R

1 5 5 R T . % } ik,
35 umol/m? s LED 205 8 /M, L e NS IR v EP S PSR v

i ) ‘ 4R35, VC RS ATV PE R (15 4 515 5 [36]
R LIS, 20°C . N,
AT Yt IEEREY

1.2.4 1-FREIRHIE

1-H IR ME (1-Methylcyclopropene, 1-MCP) & ZM&EH0#7], @it 5 4074 4
§5 52 PR RN 22 ML SR IR T IR IA, SRBTIEER SRRt a2, Har H a2 2 AL i
EHIHLE R SE 4 IH B, AIREE 1-MCP 5 L0 52 R B 45 A e A M i S A= B S P
IR, MM CERIE 5%, 6] L@ r AR B N0, 1-MCP thEeR &dif =5
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2R 2% PR A IR IR 3R IE , BRAIR T ISR B SE M IR 5 137, AT R f S i B 2L 1) 3l
%o Hu ZPSH 1-MCP ALBRH I, BHFURIL, MAEFEITAEEIEE 8 d, 1-MCP AbFEZH 5,
WA M A 2 B0, PR R, L% T PR MR, S RN K, HEamrgt
. M3 a fIMF4ER b SEHTHALZ . 1-MCP 40 HER, BP0 RSN
AR, SBIREACEN SR AR, SRR G SR

B 1-MCP {REFEARETE MR 5 A4k FEY SRS, 5HER
A R FPUEACBOER P = AR T A, AT 9B Se gs R AN SR A4 18 13 1%
RS . 5k DY SER b IR R 5 & IR EEFISE & 1-MCP Ab3TT i, DAMSRE S
B MR SR, ARSI B BN RS, 4R R, HIRIEE 6d
G, EAEMHEH ERIEFRIMR TR, £FECIFE T 1-MCP. ClO, 4 Hil AL FE 54
B AT T AR, R I AH G A 3 A T AR 3R PR AR DGR R (CLH . PPH.
PAO Fl RCCR) WIFRikRe IS8, WL EM S EA RG], E8% T RFR,
HAegERF T iE RS B YR & &, IREE SRR T

H A 1-MCP X S8 ORI 7T 2 , (B0 RE R SRR R E 1 4 TR B A2
RNWEFT 1-MCP {E R FIAI A E A, PR 1-MCP A &8 AR BA EEE L.

1.2.5 @k AR

PURARFE AR £ E I AAKIR IR AR R GOR A2 AR oK IR IR AR A (R 4K 3L
B — MR, 20BN RBIRA R, —MorddE s —FNgE S, ki
M 10 nm F] 1000 nm A%, A GOK LR EREHAH . AKAHFIZLALHY TR A
ALK RiftdN, AR BRG] PUBERIEE K BRI —E, (E R e
K I AR 1S 2052 5 . Huang SRR S 23 4 18 R0 Y ARG il L IE IR 4 B2 3
-t AR R R RGO AL A, FHEXTTE =0 R, SRR, WA a YR H RS,
A EVER s XELARBEANE] 1S 2 PR v e, el 4 M RS R e O, AT £
FEMS RS E, mHWRE JEEN =BRRE &8, I 7R mei NEEs,
AROEGEVE e . GOKIRIEE ARG ] DR SRR R R =, A 44k
B 7K TWAEMIRE NG BRASVER, TR SAIREE), AT DL RS 65 5 (1) WP R 25 )1
TERH . AR, KIESERANGOKA AR BTG, SRS, 4R, BidA
FKESAA WENRFHER, IF BATRPIROR 2 0BG, XA D) T H SR KR 1K 14 5e
PASS AR Bebsr S8 /K g3 (R s e A ek 1 9 S R R e SRR i 5T

PR B IEHR @ AR I GUR R, (R B —ESPiE. bt
FAEEThRE, HAEIRFH AR IR SR BE), 9K — 4 fb 2K (Nano-TiO2, TiO2 NPs).
FMA E)E (Graphene oxide, GO) WRINEIZRALEE (Polylactic acid, PLA) Hr, FJLLE
FIEE PLA UKL E B )R o FE AW 2K 2, 2 Mg oK 4 4R R I BE /K PR BE
il £ 1] PLA/TiO2 NPs/GO ZH K £ 4k 3 5 v] DU o i DR 457 75 UK RSB i o2, PR A1 7 LD
W, PR SRS, IEZRTH MU LA, JE K AR AL,

YRR T LR THARBOR, (3 5 20 MR i B fd, - DR b A 5 i P RSO R 7%
—BITBRIEYT, N5 R rERE B, GREAR BT DU I ZE K 5
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SKEIORBU], AHFBAE R R ) AN B . R 9K RN FAE B2 ) PR 3P 20 A A
b, WH—DHRIBERE.

1.2.6 ARER

2T 2R A AT RASE SONDT R R B AE % 3 RS L8 S IR BUR S E IR B B EATTRE
I A, R A . eSO 7 — M e JOBETR . FLRRBEER A
2R 3 Fhege et AV E AR R B, RgEWUE, R R
BRI BAG PR, ST U i SR AR E RN BT, A BT 4ERE UK E b
Jit. F4h, AR R WA e YR OREE TR K ORI S B TS R, Gk B S A
FIPREES SRR o Fan Z0POMHE 1 e- JEMUE TR W KR PRI A SR & 0 . BB B B &%
K a 5, Sl R G ALBE A rT ] 22 By S A B AT S A VD B 1 K BT, BRAG
SR K i a I, HERF AR SR S R, BT R 15 d. RSP
RIfTFE R, VR 1-MCP BCE A F VG = A6 n] A RGN AR, 5 m R B AL
T, BT AR, VO R,

HF AR AT — e 57, DR RIS, AU R AN R 1R
AN F RIS 26 AT TR %, X PR 1 A A BN o ROR LR AT ST 1R
RPLEBLE], TN A BRI OREEHLEE, fErbat b, Wl 5 HEERA S,
TERFFERNE TBTEARS EVE E & IR 20071

1.3 [RARELEH IR
1.3.1 RAREFEA

A% (Modified atmosphere packaging, MAP) i i 18 %% i 52 b5 2585 4 1) <
Wy S Lo sl A 1 AR BARRIE K D2 28 G ar R, — &S SAGIR 8, A B T4
il B ) AEA S N AN AE VS M . 424 MAP i EE R B E A BER CO & &, A
TR, =K 8 ik, HEAET 20%, FEITPEm s R UM, X3
B E I - S 2R v M AN I S 2 o AR R R A R B T ROS BAR I RSk
THIB2, Guo ZEPAMAFFIKFHETE T MAP (FE N SARARF 43 B Le 51 4333 10%CO2,
3%02, 87%N2) £ 4 °C R B EAREEFIHLER, 258K 6 d J5 CO W _ETHE] 17%, R
B HE E B B T A E B AR, DL s 4B 3R o AR -5 B8 5 R Ml S e 12k
Ui W RE T B L AR R BE R B, ORIPERR S KA DIRE, AT IS ROS HIFR 2,
PN S 2R BRI ERR G TS BRI, 6 d ek S A A AT B R AR T R
Mo SR, X TIPIRIE 2 i B R SEk Ud, (RIREER O AIRERBURAKEE, FHAH N Hi AR
SR B SIRANIE B R FE P Ak, 38 H T 2061 A e AR S s 2 70 i 5
K5, WA, REEEN, ML T CLESE . KA EE RN SN (A
DA ey BT S A 4, AT 930D BT BRIX S 10 R B2 o Yuan S8PUBEFU R, A 12 1
fL (100 pm) FIEBEARE F3E, BR4ERFIR N EAET O 5 CO, FIMREE, k2R 3R FE Ak
TETEIIRPRAC, et R M, HSRXRA S B an e e i . e RER . 3-
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H3E-3- TR G S5 BIBUF IR B, 3R 7 P EbBe Ju, IRFR T B HIBTEESE . T XTI
IR AR RSk i, G 1) S IR EFRCR B4, Torales ZFPHEA TALIEHAR
(0.3 mm) 5FF)<H (3 kPa Oy + 5 kPa CO2 2L 5 kPa Oz +20 kPa CO) EZ K L1
R, 45 AR B 1B LA LI 35 R B8 e Rl i 2k R PR RS 1, DR 2
R, WEZRREM A, SXRAMLL, REUHEK 15 d.

A, SIRAESRFAM, mE A2 (High oxygen atmosphere packaging, HOAP)
X LB B 1) i SRR, EEE A AR, HOAP (W46 O2 WKEE 90%) Ak
FUPARH IS AR RN, PR IR RS A 2R RE, B IEMES:, XA 5
K H WS AR TP Th Rt B AR B A 0 BARFEIC T 4RI W] 58 1 T e U™ AR I A
Bt X R, (AR . SRR R R T2 A a e B, A5
TEEHZ, HOAP AFR AT e 0 R Ja Gk AL U2, AR AR T, HBOEES
LRI P AR 2 G50, T 2 I 25 0 55 I 5 AR R

BIMEZ, MAP BIACHCRAR KA EEOR T3 b G AFIRAE . AR Ll
e T 8 21 )t ot DA B SRR R AR, AR 34 5 0 WP IR R E SR S 3 L ) MAP T R TEA
FREEH o R TRBV TR R G, 3BT LA R8s AR DGR A2 R S8 (B
WA RABER. O IREANR AR RS SKIRm N RCR . 258 MAP B AT
FAAE T S0 )R, R A mT B AR R RHZ HIAE MAP 24 e KIS T [ 2 —

1.3.2 R E R

BRI BRAR WP R AR A 2 AR AL R B I E S ARKIELT . E G DU UM
T A AR AY 7590,
(1) LR,
R=ay+a,"[0,]+a, [COy)+as[0,]*+a, [CO | +as[0,]-[CO,] (1-1)
b R FRBGRIFHIEZE, mL/kgh): [0)]v [CO 5 IS A A BRAR A 5y
B, %; ags aj~ ar~ az~ as~ as NINFSEL
(2) H53h )2
R=k[0,]*[CO,) (1-2)
Kk RRERER, SEEHS o B2 0IRN[0:]. [COIMRSEE, SR
WPEAH K
(3) B2 1R

JETE I
R= Vm[OZ] (1_3)
K, +(1+[CO,)/K)-[O;]
T

R K+ 1Co VKD +10)]



R= Vm'[Oz] (1_5)
K, (1+[COLJ/K) +(1+[CO,V/K;) (O]
X 7, BN BB APIRIE S, mL/(kgh); K, Kiv K807 AL
(4) T Langmuir USRS FRE Y .
_ ab-[0;] (1-6)
1+a-[0,]
K a RRFTEREG b RRRERAFUGEZE, mL/(kgh).
HZE G CO X RGP AU S E N, KX (1-6) 22K
ab"[0,]
R (1-7)

" 1+a[05]+ai[05][CO]
A i N COL KT O I R EL

1.4 ARBHFTERIR X

KT (Oenanthe Javanica) &2 /KAEFEAREY), BAMERKESIMRIE, 7£
Hh [ AN ARG X T M0, 2 5ERE SR E R s AR AR R L BT
FER ARG S 2 AR BOAR AP RIS, 10 B s & — S AEYNE TRy, GnARRE . EE . SRR
IR SRR T R AR AEC . AL Girh 2, AT AMA] LA 2 F R BT h L8
TUAE, USRS R SR I PEA SV ERT R &, JERENEXT iR . RIS, O
ANTEACo I I AEE 21— 5 TR 24 RO,

SR, AT EKE R, HNEEE0Y, LB, Bt fE I m TR =i E, H
FERMEE BIOR, ST AREBCR IR 5, 123 TR 7K O PR IR o 2 A S it 5 95 22 1
iRk, A B et R I AR A K BT, &R KRN AE . iS5 &
RERGE sAL B IRV R AR, A A4 il o B A B SR i R, 3K 8 A7 T S
S DK T BRI B, [RIIN x4 /N A & AT, 40 i bid A Gk o BT,
TR RS B AT IR EF P SRR+ b B . HAT, R PREER). AL
SGAREFP PR C N T & KRR, JF Bt RIFRIREFF AR 2R, B T EEA
i H) 2 AR VE AN RGBS B RS SRR, A I B — F IR B P SR BOR AN BEH 2 S PR 5
K, BRI, AT R 2 P R EEROR I 0 U)K 347 b 28, DUHS R B & 3
ERBORFNOREE G R AN SE ) AT B AR BT 538, AT SE L Be 8 e K i H i, A
B D) AT I ORISR N SE LB A
15 AREFA AN EENR

A LYK FE RIS R, LB T

(1) A TFIUAL BT 7] 7K A AR It DU 58 s J5 R 7 34 RE 7 1) 52

AN AR B SR AC BRI K, DUREE S, MR R AR MR S = NI fEbR R
T F A R R B s T 70 R S AL BN D) /KO PRI ) R B 0L B AR A, .
ZRE . WPCHCR . Y RE. AETEREEY) . PURMER . EIR RS DCH IR, S, KR

7
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PAR AR SR RO RENE R 1S T SRR B S DI O DR EF P 2R K P RENLEE, AR SE R
SRR 2 75 A2 ORFF KO i JoR P — AT RO i

(2) BRI IR 23 2 TR A DIE A B DR A7 4 B0 R 7

DIATIRIR « A ES AR ) BE IR B ik B R 2, DR ARTR 05 i a3 5 o Wi B A
SR 2 A DEA 3 BT LI B SV REC b, RIS S 2 E L R TR A B e D) 7K
JRREZR, MRRGE. O, N oBSE. UMLK, AR S 2R, A
KT RIGREERCR IR R S5

(3) TALPRES & PREEF 5 LR BB e U1 AR (R PR 85 25 R 7T

XHEEDIACOT K PIRGE R BEAT I E , AR L 3 Fhiigsh /) S R AL 22 50 7 2l
RIS DI BIRP IR R BEAT R RAL IV FANFIRIE 1-MCP AREREED)K ), L
RER, Mg, K% MR RS EOVIHINfabeoR i e i 1-MCP WRIE; 458
IR o AR AR BT 45 B LI R R AR AT AL 0T 565 1 SRR AL BT IE A 52 57 (1 ot
FC, W T EYIKT & R T B S B A8 A AL R AR . LR RIS
1-MCP  frltAL A R I 15 A2 RC 77X B D7) 7 AH 5% eSS R Bs (RD 52
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F_F REMAIENEYKARE TR MR A LEE IR

20

2.1 BiE

SR — RS AT RMER T 2 A0 ARG L, JFRe A Rt PR sl R
g LI G CIESEY) R S R, AP DU R A R B AR AL
b ZmL sy, W 2 SR R R A A AR, SEREY R STIEE, HotsiEy, R
SEK AT LA EE07) 7 S 1) 22 B S A R VE ATV R, SO e o L) E RSO 7
T8 Y REUR T A BRI RO, BRI . 4k, REAF v, AR
SREREACR . #dhiE, SRARRZFEE R BAw . SRR, KT
WS 5O, LA AR B R BR 5 AL B A RO %, AER R RO, Byl s RN
PRI a1 BB T U ANV O DR EERICR

SR, SRR A BB DK O OREE T FUEE WLARIE, AHIETT A H R A 2 SR AU
DA AR T Wil it 5 AR, 38 1 X ST AR R BEER E T 52 5 087, PABA 52 SRR
RIS FH 2 15 52 DR FF 7K R i JoR ) — A RO i

2.2 MRS
2.2.1
KRG T2 O, A, KIS Rlseie s, Rt Ty, Jom
o E KT T 15
2.2.2 EERAH

—H O (TCA). iR Wi, 2-REZEE (TBA). HidhMER. 30%H20:+
A2y, EZGEREAFIGRAF; 2,6- A Bty asEh . EALREF I &Ml (NBT).
TR ER PR, AERORIVEMRHCA R AR O BAIKRE, RigZRIERHR G
BIRAF; HER. EER. ZmArEE, RiEE RBFHEARGRAF . LTSN
syt

223 EEMHFERE

GN-S2S fFH#E XKD B B ENL, LA BB FREEARAR; CR-400 FREE G E
1, Mg RERIERGEIRAT: LX-LX-HRI165A FEAFEEONL, iR A3
BHEABRA R 2WAT BT, BilgessAEs 1) s SHP-150 AEAvsh7R4E, Lk
FIRBWEAARAT: UV-1800 FAM T, HAREAR; AX124ZH/E BT
RV, BEEWEE CEIMND GIRATF; C650B TRA AR HAL, BFrg 2 L BRI

AP
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2.3 R A
231 RERERHERS

BUKT 22 A p gl — 865 4, VIR 16 em A EEYIEL, SRJGTE 5 °C R AT 2 /N,
RAEUR A AE RN 60 L2 P25 & N R4, 1281 RS8BT IR 8 70 7N 18.52.37.04
55.56 1 74.07 mg/m?, $ FA 1 7K 43 N FHe AR 3R 15 min, B4 734 A 21 0.12 mm
JE PE fREEESHT A7 F48 (100+£1.0) g, BJEE S°C R 10 d, LAAHSCFR ARk
H A R, B E S 3 K.

2.3.2 RE T RS

BUKFEZE A2 — 8055y, VIR 16 em AT EEY)BY, SRIGHE 5 °C R 4T 2 /Mt
Kt V) B BERL A4, — 4 AR AR 0 i S A R R TR B SR AL B VA U R K
Jr 15 ming 340 R RIBA RS, HARFIAEE. #5550 72 AF 0.12 mm
J5 PE {REELSHT IIAFIK, BF48 (120 + Dg, I fa B T 5 °CEE FRAA N5 OIS I BE 40%~50%) 5
fS5dEE ERREWLE, ModIFiEE S d TN E, JL20d, FOBESE 3 K.

2.3.3 WEHRRTE

2.33.1 EEFREFY
EE R ETFN S IR F U bR I DB . B — NS IIZR 10 NN
XK RIS BN K T R AT VAN, PR A L3R 2-1,

*® 2-1 EEUIKFIRCE R VPN bR
Tab.2-1 Fresh-cut Oenanthe javanica sensory quality evaluation standard

VP43 i R

fE2%. AO6F, Pt A IEE AT ER. WRH 9

B AL VRAR I R, RPN SO L, OB, AT A REDR, TR
AR, B RE > 52, AL, AKFFERELR, b
ZBUR LA B KBRS, PR, B mES, RIOREER, ArTEH
EB IR E KRR LS, B AAR, BEAR, FEMR R E, AT A

— W W

2.3.3.2 BRI E
Fl CR-400 FRF B O ZME DK TR L S o b, FIHHEAE -1 5
2 AE (2-2) 731,

= a2 +b" (2-1)
AEZ\/ (AL*)2 +(Aa")2+(Ab")? (2-2)

X 2-1, (22 e LY o' b RIRERME. 4/ E. WAE(E, YWl EZE
.
2333 MRS EIIE

SR T ESIR E S E RV BN, FREL 2 g FEMTINEFER, I 95% £ Bt
BEREEL, UEER A 15 mL, HUER S I E E 665 nm F1 649 nm F IR . 4%
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Fa. IPGE b MBI S RIEN T AR

Ya=13.95A665-6.88A649 (2'3)
Yb=24.96A649 '7'32A665 (2'4)
Y=Y,+Y, (2-5)

3 (2-3)0 (2-4), (2-5) i Ages~ Aeao NIEHRAE 665 nm F1 649 nm " [1FW I BEAE 5
Yo Yo Y N ERER as MEERER by B 2R ZIRIE, B0 mg/L, Lt B AR ng/g.
2334 REFR, WEHNE
RERRXHAMEED, .
My-M,

PSS
0

s My WIIEREm R, g M ZEEUEEmIE, g.

TEREIE: BENLERE 5 ANKTFE, H GY-5B i /K SRR vH il & 2L B b (Al A
5 R 5ME, BN, N
2.3.3.5 AR R S B E

APV TE [ FEY) & & (Soluable solid content, SSC) KFIFT A4z, B S g
FEM BN R b R, 22 20 A i i 5 BT FH B DU A B 8, DA & 73 8RR, %.
2.3.3.6 WEIRGEZ I E

PR R 8 P R G iED0), B A (50 + 1) g BRUIKT B T35 H % R I
BT, BN 5 CElEH, 2 h JEH TR Al COx B, BAT =t Bk

x100% (2-6)

Reo,- ([CO,T-[CO1°)(V-V,)
100- Wt
H: Rep, W CO2 %, mL/(kgh): [CO,1° [COY 53 N5 & N ATAR A ¢
I 2] CO2 WIATR 4L, Y%os Vo V, 53 I3 B FERI G P RE i BARER, mLs W ONFE i =,
kg; ¢ NEEEIE, h.
2.3.3.7 WZEESERE
N (Malondialdehyde, MDA) & RHRH TBA AU, HU 1 g ¢S BHEE
d1, A 5mL 100 g/L TCA WFEESIE, B OECEEBRIA 0.67%TBA, Wi7KiA 20 min
JE S EIEIRE L, A E EIEWAE 450 nm. 532 nm. 600 nm R KOGEE, % T
5 MDA &8, A7 umol/L, Zid ¥ sty nmol/g.
MDA=6.45(A535-A500)-0.56 4450 (2-8)
A Aszyn Agoos Aaso NVEMRAE 532 nm. 600 nm. 450 nm T AW AR .
2.3.3.8 &My FEEEEAY) B A R I E
SRR, 1 g FER T MRS, TN 1%HCI-F EEER, EKInFE T
WS, HERE 15mL 5T 4°CEEHEH 20 min, 1985 BUERNE 280 nm A1
325nm WG EAE, AR N B RIS S & &, 189 ODaso/g A1 ODsos/g.

(2-7)

11
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2.3.3.9 PUARIMER . 3 J5 A 2 IOk H IO 2 = il s

PURIMER (Ascorbic acid, ASA) “KH 2,6- & MyEemm ez, H 20 g/l BRI
W 10 g FERBTES K, A ZE 100 mL, /5 10 mL A 248 E M 2,6- — & el
THE B E, FAEFEREHHEITTE ASA &

RIS H K (Reduced glutathione, GSH) & & 218 73 66 FE THEU RS AR 04,
FREL 2 g B8, A 3 mL 50 /L TCA (% 5 mmol/L EDTA-Nay) TEVKIG&&1E 0T BE 3% J5
F 4°C. 12000 g F &> 20 min. ¥ 1 mL A 1 mL 0.1mol/L. pH 7.7 BEER 2% Mk
IIANEI R, 25— RREMA 0.5mL 4 mmol/L —fHifCHHIEZEFEE (DTNB),
F—REEMA 0.5 mL 0.1 mol/L. pH 6.8 R MR . P HARETE 25 °CHRIR 10 min J5
BUSWIELE 412 nm FRBOGEAE, THEPERIBOGEE ZEE . DObRiEid 5 2 23 e H ik
bR 28 (y=0.0018x-0.0053, R*=0.9974), R¥EZ(H MbnvHE 2k F & AR GSH
TR, MEAWAOTEEN (BEE) b GSH & &, $47 umol/g.
2.3.3.10 B E

Z WA Ll (Polyphenol oxidase, PPO) &M & S It U7 vkmsE &2, #x
B 2 g #EMTEEES, BN 3mL 0.1 mol/L. pH 5.5 ZFR-ZMRANZEMKR (& 1 mmol
PEG6000. 4%PVPP. 1%Triton X-100) {EUKIB 261 FHFEE 3K )5 T 4 °C. 12000 g N &
O 20 min, _EEWRENNHHBEET . # 1 mL 50 mmol/L 484 “EyiAW . 3 mL pH 5.5 £F&-
CTRANGE MR RN 0.2 mL AH BRI 21 LE 8 LA, 32 5% 3 min PY7E 420 nm T IR E (Adzo)
AR . 14> PPO JEMERAT U RN w /K AERE 7081 Aaao 3810 1

TEAEMNYIEE (Peroxidase, POD) &K H @ AIARENEVIFR I AEME 2, BRI E
5 PPO FE. AL M RANIIA 3 mL 0.025mol/L BB . 0.5 mL AR DL
0.2mL 0.5 mol/L it MEIEW, B3R PG 1E5% 2 min WAE 470 nm R FIBOGREE (Agro)
A . 14> POD &AL U 8 SUNERE /KR8 Agro 360 1.

I ANEEE (Catalase, CAT) Tl E 2 8 a2 BV S AR IE 250, FREL 2 g A
THMES, A 5mL 0.1 mol/L. pH 7.5 BRI MK (% 5 mmol/L DTT. 5%PVP) fE
VKIS PR EE IR G E 4 °C. 12000 g B0 20 min, L iEWRRIAMIEER . 17 b 5 L AR
BN 2.9 mL 20 mmol/L HoO, V& WA 0. 1mL B, 16.5% 2 min N 240 nm I HIW % (Agge)
A . 1A CAT iG T HAL U SRR 8K T B8 Azao 82> 0.015

YU L E AL YIEE (Ascorbate peroxidase, APX) vl e 2 M6 2 BV A g
VEREH, FREX 2 g S T, inN 3 mL 0.1 mol/L.pH 7.5 BER A 22 (& 0.1 mmol/L
EDTA. 1 mmol/L ASA.2%PVPP)ZEVKIE 5F A T A B Ja 1E 4 °C. 12000 g 50> 20min,
B WREN KB . [ b AR TP DN 2.6 mL 50 mmol/L. pH 7.5 BEFRAPZE R (&
0.1mmol/L EDTA #1 0.5 mmol/L ASA) A1 0.5 mL ¥HEFH, F 1A 0.1 mL 0.2 mol/L H,0,
BB SIBHE SN, 103% 2 min NAE 290 nm R IWOGEE (Axo) ZB4bfE. 14> APX i
PEELAT U 8 SRR SR T RESM B Aseo 9870 0.01.

AP AL (Superoxide dismutase, SOD) Jif Ml 2 2 I8 U7 VA mE /R
N0 FREL 2 g B TR, NN 3 mL 0.1 mol/LpH 7.8 B FRAN 2% ik (& 5 mmol/L DTT.



8 E REA T E D) A RIER R PR AT 5T A AL RE 7T B

5%PVP) FEVKIB 214 T EE B3 Ja T 4 °C. 12000 g K &40 20 min, 1757 B AFH B
FHRE R IIIA 1.7 mL 50 mmol/L. pH 7.8 BERZE 3« 0.3 mL 130 mmol/L MET. 0.3 mL
750 umol/L NBT. 0.3 mL 100 pmol/L EDTA-Nao 0.2 mL i 0.3 mL 20 pmol/L ¥ #& &
S, BT 4000 Ix HYEKT N R 12 min 552 BIEFE 560 nm R IR LR
B K AERESS (BEEE) (R NAR R NBT Jebid R ] A 50% A—> SOD i 1 ¥
A U

2.3.4 BRI 55N E

K F EXCEL 2016 4347 $is 5 ¥, F|FH SPSS 27.0 B4} #4517 Duncan’s 7
SRS (RZMHKTERN 0.05, P<0.05 INNFHBEZEREZ),

24 ZR54H

241 BRRRKER

BN T2 AR BIPT A RE /), S INE R4 5%, FEEUE TS G AR 5T 46 4 .
Jeml IR TR, R ER T i A KT 1 SR DURR AR M 3G s 7 i B P A B 0 FEAI R 1Rl
AR, BRI R AR B 1 R A L O D R R AN R () v 2 i . R 22
N T AR RS 1) LA A B EE ) KO IR 10 d R EZ R m MRS MRS &
if=A1

% 2-2 R RARBEX SRR A, G ERIRYIE bR A R

Tab.2-2 Effects of different ozone concentrations on weight loss rate, chlorophyll and carotenoid content of
fresh-cut Oenanthe javanica

REAWE (mg/m®) RKEZR (%) MRS E (ug/g) KRS PREE (ng/)
0 10.66 +0.83% 10.50 +1.22b 2.31 +£0.642
18.52 8.34 £1.12b 10.76 +0.75b 2.13 +0.302
37.04 7.64 +0.50° 14.12 +1.462 2.86 +£0.202
55.56 8.40 +0.95° 12.16 +1.45% 2.28 +£0.442
74.07 10.47 +0.842 12.28 +1.14a0 2.22 +£0.108

W X F Rk, R NS FRARRREREE (P<0.05)

HHER AT %0, 18.52. 37.04 Al 55.56 mg/m® SLAKCFRAL A EEY) K TR ER B EKT
XTHEZH (P<0.05), 1fj 74.07 mg/m’® RAEACFH &K F Ik ER 50 IR R E R
(P>0.05) . 5 LRI, 37.04 mg/m® B4 AL BRZHBF 1) /K i 43 2 2 & L IR ZH 240 7 34%,
P 2H 22 53 B 2 (P<0.05), 1] FL AR SR A B4 2R 20 I HY 5 06k R 4 ) 38 2 22 5 (P>0.05) .
AL, B W A B B D)K T RIAE MRS ES S IRA L EE Z 7 (P>0.05).
ML 45 BRI A, 37.04 mg/m® R AN FEE] K T R EAR .

242 REWMEERBGER

2421 EE =M

13
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#* 2-3 REAMHE T AT EE R 2S5O E
Tab.2-3 Sensory quality and color change values of Oenanthe javanica under ozone treatment

JEERIS 1) (dD

E{=) yopLibaEl
5 10 15 20
Xof HEd 8.36+0.052 7.54+0.26° 6.62+0.27° 5.65+0.29° 5.04+0.44°
RE i E _

k) 8.36+0.05° 7.97+0.15° 7.25+0.122 7+0.06° 6.39+0.06°
. Xof HE 47.09+2.70*  53.83+3.27*  54.7343.18%  57.80+2.40°  60.64+2.76*
R 48.2143.18"  51.93+2.42*  54.50+1.90*°  54.91+2.62°  56.58+2.57°
. Xof HE -12.3741.63*  -11.27+42.07°  -7.4240.80°  -8.41+0.88*  -7.2440.62%
¢ R -12.47+41.120 -12.51£1.37*  -8.33£0.91°  -9.53+0.56>  -8.66+0.87°
. Xof HE 23.7042.19%  25.5242.55%  23.47+2.06*°  24.14+1.22%  20.25+1.98%
A 23.8542.97%  26.34+2.02*°  23.85+2.40°  23.90+1.828  23.77+2.28°
AE Xof HEt 0 8.35+4.46° 9.42+2 .64 11.88+4.16°  15.20+2.432
R 0 6.07+2.772 8.71+4.20? 8.1242.55b 9.87+3.09°
Xof HE 26.76+2.46*  27.94+2.90*°  24.6242.10°  25.58+1.322  21.51+2.02°
B RA 26.95£2.77%  29.20+1.84%  25204228%  25.74+1.74* 25324228

e X E—RbR, [FS BRSNS T RARROR Z R R (P<0.05)

IKOFAE T ek ik A% H 1)t O A8 A o] DA 42 e WA E 25 B8 1) 738 A 0 25 15 5 1 K/
Fo AT BRI E BTEIE S5 R AR 2-3, R R AL PR A )RR o
R B RIS, PIE VR SIRFEE T . X REZEAESE 20 d I O 30 S f) o
M. EEMWE, K5 AR T BRI T2 IR (5 43); TSR B B ez |
R R, B PR R LU R T, IF HAEIGER 10 d )5 535 17 1% IEL4H (P<0.05),
FEN5E 15 d Ja BB R EVE O H 7+0.06, HA @M E, iR EATEE 30k
RFE T AT AP T £

P 2 KT B I CBE R 2, HORONE T /KOF B AR R, AT A B AR A0 AT T
BN NI Z PR =R E A 2 (A R B 1) S U LY a” QE AR RIZL48)
M p" QESXNEED 6, SEOEEXRPR—NMEELOE, S5 E TSGR
AR AT RS, X B O T IP Al R B S & dn AE A A7 SR TR B 284k .
eSS E 2] 60 pg/L BLAKLINT A 0] DAHEIR KB AR 1k 7k AR SRR JL R B 7
fifg A7 B B) S AR T ERE U 2 AR . IR 2-3 AT, BEECATRT R RE R, PILKOT
1 L". a". AE 5 ETHES, b B 20 d J5 P4 . 4N R (P>0.05);
FEWE 15d 5, AW LY. o f AE HEEFR T XA (P<0.05), Bhih, B4K
T EEAE R AW Bl KRR 0 6 BEAEAE VR 20 d 5 238 T B, i AR b3 T FE
AR, HIP 20 d J5 A A OJFE T2 & T RA (P<0.05). DL g5 Rt R
AU STE KT R ERE M, HRAEHERER.

2422 MEEE a. MR D LatgREsg

MR R PR FEUKT RIS OR, MMM E N, MR EE SR a
TEM SR EEAE F R PR 28R a FRTR, B4 — RAUM SRR FERE 1R FH R B g R %
FEF SRR AR, TR b SAEMSRER b I REIER FIEFE R SR a, 2 518
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REAHSCEEREAR . A 2-1 WL RALKOT SRR a R AR ] R BB B,
HERE b 5 e & BN EiD . I 10 d 5, REAEHEAM 2R a USSR
EEERE R TRYL (P<0.05), TMMHEZRE b &R 10 d ShN4E R EEER . L
EERERY], RA T ERES KT SRR a SRR NORE IS xS ' N, R
SEBCH AT RS A T 2RI 70 AR P, 7T e SR S 2 3R AR ARl PO 1A R0,

1 12
—0— X —e— HLAK —o— X —e— R

10 |- * * 10

o
T
0
T

o
T

N
T

&b (uglg)

M4k Kad & (ug/g)

(=)
T

()
T

IS

1 1 1 1 1 1 1 1 1 1
0 5 10 15 20 0 5 10 15 20

I 4] (d) eI 1] (d)
(@) (b)
20
—o— X —e— R4
18
Sr * *
>
=
I 14 F
Qi
m 12} *
;
EERTY B
sk
6 L L L L L
0 5 10 15 20
ek B 1) (dl)
(©)

K 2-1 BEUIKTH 4R ay 4R b AL 43R & B AE A 01 18] 9 A2 4L
Fig.2-1 Changes of chlorophyll a, chlorophyll b and total chlorophyll content of fresh-cut Oenanthe
javanica during cold storage
e RO ZEREE (P<0.05) 5 & 2-2~8 2-6 [F]

2423 KEZHR, A SSC

2R B 2R S A SR T PPN R OB IR B R IE . —, B T PR RN R G R F A ok
RAEN S AR R A Y, ZEE SRR SRR E S, AT EEMES, b EEA
AT W 2-2()Fw, RSN, SAACERALK T ) R AR BT 0 R4
(P<0.05), fEN 20 d J5, RAEHRIKERN G IE) 53% /A4, XAJRER K R4A
YA N RS S, BRIVIIL SRR, Mg 7 IFlk 5 2B EH . A
AT DAREZE 7K TE gk B (R TR K 20 K 3% 5 1 A A A 182 P S AR A 3 9 S R 45 1 25 4B
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PR RO 52 A e L B P2 F) B A A, S5 R EEAHOG,  ELRRE MR L 7 o I {EL ATV 2
BHERAERE . W 2-2(b)Fr, WAL/ RE EE AR I S 1B) B A | 2 PR 3, IXRT R
7 DR AN A SR R 98 0 S VA ) SR M TR AP SRR 3 o S0 R AL 7 A B2 A D 3 f 191 T
S, XA RE R R IR R T KT AR TR A A A R R (54, A BN IR ]
SRR KT R S TR AL, B REER (P<0.05), XAffefH TR
SN T O BB R AR R R, 0 IR PRI IR A, (AR B R A R A ST,
82 K T A o

R —o— I —e— L

g S 4
¥ 6 "
o ‘
o E o}
4k
10
2r * S
0 L L L 6 L L L L L
0 5 10 15 20 0 5 10 15 20
SRR 17 (dl) PSRRI 1) (dl)
@ (b)

4.0

—o— X —e— R

36 F

32 F

SSC(%)

28 F

24 F
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Fig.2-2 Changes of weight loss rate, firmness and SSC of fresh-cut Oenanthe javanica during cold storage
i 2-2(c), MRk ALK T SSC AT I, W e BT /K /K 7 B A K B
I BB A B e A Dy Bl AN el A b S BR A SSC AR I T xf HR AL
(P<0.05), AJREEF R I RKE L . HRFFRY, Fom TR B il 280 SSC
SR R I A B K 4 R T R ARIE, RAAAEEEAE MRTLARG I SSC BRI AN,
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2.4.2.4 WHRGHEA K& MDA & &

WP E F A — PRI RE, & ER A HUR AL 7 i el B () 401, 9 A
FEFEAERE RS, DR, PARARIT IR 2 2 2K /K AR G 75 i AR AL HR 5 o i ) B R
RIZ . B 2-3(a) W ALK RFISCH 2R 1) A8 4k, PEBEAN B, X I 2H i ekt e A |
0% B FRERE S, X AT AR BT K& B, AR P R g, H KO A
WP SR T R 2 T A . T I, XS RRZH PR R BT TR 5K R K E R k. &’
SAAEBRZH K T P IRGH 2 U] B 2248 T [eka sy, HEREE 15 d AMY R /N TR (P<0.05),
X A] e A2 K S T DARE AR AL ZRARE, DG PHARAL, 51 TSR B 0 o7 2 R s 1 ) A%
NI B T3 WP 22 89 AR Fe b SRR B, I 8 (1 S AT LA K O P k2, AE
0 G N A ok SR S VRS

MDA & [ B SR 5K 5 3 2 A s i A ) B =0 .t 2-3(b) Pl A,
MK MDA 25 5 BE s (8] R AW . S 5dy 15~20d IR A AR BEZ
MDA & &R EMLTHIA (P<0.05), XA A KT 40 M B s otk A AR FEAIG
1 S 452 09 2 5 /NS, SR i — T A DR At R ZEL /K O P A PR e e, A B AR A SN
FERGE, ff MDA S &R G 51— 77 R RS M A S PU A YE, I Rk iA N B
FH 06T T 107 R AR P92, AT 4] MDA & & P S .
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Fig.2-3 Changes of respiration rate and MDA content of fresh-cut Oenanthe javanica during cold storage
2.42.5 WM. KRG E
Fy RS I EAEY), 5 RGRIR. . WU UIARDS: SR )2 —
MR T BB GO EATHEE R AE B B3 BRI R H R dI sk, 2
TR N R B PUAA A K] 2-4(a) AT RUE Y, RN, 0 R KT
R & BT RS, T SR A BRI B s b, X EvE 5 ) EiUR A A E T
PG AL A N 9% o FEIC TR AT 15 d S AU AR B2 I 35 B a d 25 /N Tt AL (P<0.05)
K 2-4(b)hoxs AL R A AL B TR SRR ) o & B ISR E S . By S EH
SAERP AT R E WA DL A )18 32 1 e il i ZE S A o i, RIS 2 IR =
W AHE A 77 7 R S R R I 2 R & R S 12204, TRI b, 5y 0 2 A s R A 2 Bl 1 7]
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Fig.2-4 Changes of total phenols and flavonoids contents in fresh-cut Oenanthe javanica during cold
storage

2.42.6ASA. GSH & &

Kl 2-5()f 7~ T EEUIKT ASA &A1k, PiZH ASA & 25U ) Sk 2 T R
B, HREAKHAR ASA FEmTXIA, M 15d FEFEEKF (P<0.05).
FENE 20 d B, X RRZH AN LA 4] ASA &4 70N 1.41 mg/100g 1 1.80 mg/100g.
2-5(b)AT &, ARFAIRACEEFI KA GSH S®EIR0e LA E FREMESE, HREAER
GSH & &EIRZR T RLAERIKA, £ 15d FEREEESR (P<0.05), XM REHA
GSH & &EEN 10 d X FE(E, 437104 71.36 pmol/g A1 64.97 umol/g.

ASA T LRI R AT H AL A S ROS, B 7 HA BENPUEAMER S, ASA 2
APX [ERPT, X —ThReEM P pta b UV EE . GSH /B8 ASA-GSH {EH
EZFEYR, 5 ASA HERETEMERP. ASA 5 GSH MM EHEA —E Bk
#, TE ASA-GSH 1B — 2% 0] [AFEAEAH G E AT FH N AH B 460090, 3 mT e 2 st A
4 ASA 5 GSH & 22BN R . il , SAAAC B AT 4ERF U A = B2, 75 ==
TEIASA &, X ey RAEEHE ASA-GSH B3R M A et EAL IS 1, AT 7t 45
REZ KL A, AFREN, EEIRENREREEE GSH S8, A
i, RARK T/KT GSH & &, ElAOI RIS, XAlfedH T4
IO H O S AL VD BEE PR D 3 B 2 GSH B R B HEE B
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Fig.2-5 Changes of ASA and GSH contents in fresh-cut Oenanthe javanica during cold storage
2.4.2.7PPO. POD. APX. CAT. SOD &%

PPO 5 R BB ZEA K, RefEi Z MK ARy, SER AL
AU, GnE] 2-6(a) s, XFHEZH PPO EMESCTH S, 10 d BIARIRME, 5 FRE
T BT RAAALERZH PPO VEVEAE U I RFZE BT, £E 10d e —EH R E /DT XA
(P<0.05), Ut B SL A AL 3 AT LA PPO P, Ji BRI AT g A2 540 v Uk B B A PPO
PN, JERT T TR B, RAACER AR SE3E PPO VE T, X 5 A FU 45 R — 2

POD. APX. CAT. SOD #iia M, 7EAUEIEET7 R ARRIEHS 51, SOD
AEAGEE A R BT B B ROV HaO, AR HaOn #2574 POD. APX 5 CAT
AL R ORI SN0, ERFRE A R N EURIE AR T . W 2-6 s, LGP
POD. CAT. APX Al SOD JEMEAEN 10 d J53m Tl a4, Pyl fEd, K+ POD
RS BT, 15 d JEXT AL B A AFAE & 2 7 (P<0.05); APX J&THEAE 0~5d
TR, BE EIHE TR, 10d EMAZEREZE (P<0.05); CAT 5 SOD it aik b
BIReE ETETNEES, 10d EX M RAEMARZ R T (P<0.05). REJE
AR, TS TP EAL RS, NTEZI ROS A AT P AR . Xu
FSF R, RER LIS POD. CAT. APX &M, {RFFIS RN BT Ha0,
A ST, iR rS2 T Lin SO 50K LR A AT DU B 5% POD. CAT #1 SOD
RO T SR 3 i B AR BUA LB 1 R S A 2 . DL B S5 SRR B R B R @ S B b A A R
A2 AR I E A R GRS SR BT EAGRE T, AT B AR 1t SR 7K AL AAR 32 B
AP, X B RIS KT 5 9538 ) R A
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Fig.2-7 Pearson correlation between different parameters after ozone treatment of fresh-cut Oenanthe
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negative correlation)
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(1) RHAANFEIRE REMFEEEY) KT 15 min, 7€ 5 °C R 10 d Jo 20 50 5E %21
RER, MR E MRS R, 7RI 37.04 mg/m’ R RAEGE SO T AE, 6
PRFERAI R E SR, EHRM SR RMEHE bR

(2) RH 37.04 mg/m® RAEMFREF YK, & S5dEERIE 1R, A RFFETIKT
I BT . AR B BT T, RAEAC IR ROESE 1 TIAKT (re. MakE . R E SRR L
15748, %1 T PPO W&, MEUE R . MDA M1 SSC I FFh. fEHEALARE /17T, R
AbFR 2 AR s By . SR IAT GSH IS &, HA] DA4ERE ASA & &, Hdidits
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3.1 i

A e B AR R AR W R ATYE. MoK SRR IRTUE M (i
Wy RANSE T ) EE ERYRN, JKOF R E A IRER L — . AFAUE A REREA .
AR (AR BL. 4R B2, 4EER C 55) MEERALESFEFRMRIC, b&H
FLAT B OB AL« O 5 5 29 BRAR P 4% 50 . SSR. R L SE T RevE iy, HATIR
i KB TR A0 BRI, AR > & B, PPIRIERE, KRG 2 3 B SCBEF
PGS LA, (RIS 5 52 BINU 0, (LB AE P Dt e, S BOKTTR G b ST
FHAL, R R R IR B PRI e A SR, AR R IR T B, e KT A
R, KO OREES SRR BT TS A SR SR R PR . 24578 IR B ISR Ik 7 fi LA
HEFE

PR DA L O AR RS PR T 4502 T 1 R DR o AT ERIR RE G R e Uy 5 (1 4 A2 A
00T, 5 HAd (REEFT R IE, TR SEH A BT IR SR E R, 45% 1-MCP AT LLA
RO R E, [ MDA &8, BAHFRFITEME. £5 (Ca®) EEMMERK. KEH
AR REEREN, WA SN EEFTERN, el 25 EY)
PR R G CREFUINREE 55 4 N R 254 5 BV SR e 2 0. SR T AN 5 b 2 AT LA
SRR R BN SR 2R S R AR IR S Ik AR e R A — g R O, S
RGPS BE R e, AE g B0 sE ] A ISR RS b B 1 DR B 25
Ko JAHES 5 HAMREERIHE A FEIER], RBUSE P TURIITERER. VC. &AL
AR R AN AL R 1 2 A DR BV RE AR 4 1 I RBOR IR (i e 2, SER DR 280N, AR AP A A1)
RIVEAES . PIBEIR . LI 3 B FIHRAEH, AbBREE D)% 78 m] DLAE Ry LA 2 5 300l
2K o B BT AT U 2R 0 T 5 RN T B ES 1, TERCE AR E IR AL S,
] ) BE IR B AL B W] A R MR R R B A

FHT AR AT ARER . S ES AN & B R B 2 & N TR DDA T I IR EEDT 7T, A&
CAEE D] Bt 5, SR FH i 2 TR EAT A 3 H 4L R S i 7, R e
Fic b A2 I 70 Ak B U1K I it R RIS, DK R Ja PREERCOR IR i 255

3.2 MEIEE
3.2.1 ¥R

HKITRIE TG HAR AN, KBRS, G, o mE. LR
I EAT 15 o

3.2.2 XEREN]

ZRO 2-FARE 2R L oK @AY FUR LR, [ 24 4R AL 2 alm A TR A 7] s
2,6- “REEm A . AR, AERURIVEMIRIEAA IR A 95% 40, LiRZHAE
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MHRAR; FER, FfEERBCFAEARERAT; o8%EEHRE:, g wmkdit
BHCA R AT . BLEG 7 brat.

323 FEMNBEHRA

CR-400 FHEE A, MJe RERERTAR AT 2WAT il IHr6i%, bigit
SPAER L) SHP-150 AL B 774, Lilks 2 I & AR A A UV-1800 K46t
i, HARSEAT; LX-LX-HRI65A EiEAEE O, Fig I RABEACEERHTE R A
o

3.3 R
3.3.1 FEirEabE

CH e 7K Fp TR AR R 20— S8 73, FRUDRE 16 em 2 A K28 B, B /K UL I T4
Mo

3.3.2 BAERRK

S 1. 2. 4 F1 6 g/L HIFFEER, 0.5, 1. 1.5 12 g/L &4LES, 25, 50. 75 A
100 mg/L F78 AT FEFR IR VB EE VI K 5 30 min, YT JaEM 257k EEHIFREL (10+£0.5) ¢
7K, FEA 0.12 mm PE 4857356, SFMAFIKE 3 NEE, REHE TIRER 23 °C,
FHXS IR E Y 40%~50% 55 TR A6, LERG6E 3 d J5 I 5E 7K O AR 5% 5T o

3.3.3 MR

WK #E Box-Behnken iRX4 ¥ it, fERFFRIALGSE R E, BDUTERIR (A, FALE
(B). #i&fiRe: (C) NAWMIER, DL E (BD 5HESEAMPNAE, XHr
IR L RN 2 M R B SR C ) & R R B L AT Ak, RIG R = 5K AR 3-1. ik
36 ¥ iHd F Design Expert 13.0.1 #AE#EAT, W& 3-5.

FREL (10+0.5) g SR EB TKEE RS S IREEET (AR R 3-5,
17 4D B 30 min, PTEHSHET 0.12mm PE 8, GHIANEER, REHE
FHEN 23 °C AHXHBE A 40%~50% 11557546 7, 7EW5R 3 d JallK e s e . i
BZREE,

# 3-1 Box-Behnken 56 K & 5K P it 3£

Tab.3-1 Box-Behnken experimental factors and level design table

7K A (g/L) B (g/L) C (mg/L)
-1 2 0.5 25
4 1 50
1 6 15 75

3.3.4 BREREHILE AR

WA KT BENL Y A 2 21, —2H 25 55 1 /K 1) 1) e B2 G RV VIR Y 30 min, 7
— A EE K CHIBAL) 1239 30 min; BTG FREL (120 + 1) g 20 %1%EF 0.12 mm PE

23
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R, RIGE TR 5°C. HXEE 40%~50%KRE 7740, &4 3 NEE, &E 3d
MEAKTFAE B, 2L 15 d

3.35 e s5 ik

LEZR, SSC. HEEEE. ASA =, MDA S=IE R 2.3.3,
WATEHME: RAAEMNER L. o bME, B3 (BD FHTFyART
ﬁ[l%]:
_ 100-(x-0.31) 3-1)
0.172

. *+1.75L"
A =t

56450 1" 3.0126°
3.3.6 BG5S
[ 2.3.4.

3.4 ZER59%7
341 BARARKRLER

3.4.1.1 FPRRTRUC LT B U1 7K R i ot 0 52 el
2 3-2 BoR TARRE FATPERBR A 0 3 d JGEEUIK R ER . 4. KRIHE b
R . 3 3-2 AT, FPERRIKE N | /L f1 4 gL i, U1K ERER/DN, H
EEMT XA (P<0.05), HR|WEHESXNRILEZEZER (P>0.05). A, FERIK
FEN 4 g/L i, BEYIKTH SR RS MRS EET A4 R iEm, QXA R 2
o XU 4 o/L ¥R AR BREE V) /K 7 B 1
% 3.2 IV BE T KRR R U AR R

Tab.3-2 Effects of different concentrations of citric acid on the quality of fresh-cut Oenanthe javanica

FETRIREE (g/L) REE (%) e s E (ng/g) KiE PREE (pg/g)
0 11.85 £0.442 12.74 £2.06° 2.28 +£0.32°
1 5.99 £1.68° 19.57 +0.52b 3.59 +0.042
2 10.82 +2.24% 20.03 +1.52° 3.97 +0.05%
4 7.03 +1.03t¢ 26.18 +£2.42¢ 491 +£1.362
6 8.58 +3.79a¢ 14.02 £1.87¢ 2.60 £0.49°

vE: JY) EAR NG FREARIR R ZE T E (P<0.05) , 3% 3-3 flk 3-4 [

3.4.1.2 FAEG U LR UT) 7K il i ) 52 el
HE 3-3 AT, METXREZA, 0.5 g/L fl 1 g/L BOSAGES A 38 A By e 4 57 7K
FERERP) LT, H o BHZMERAEE (P>0.05). FALEGALFE 8 I g2 4% 5 20
T NR OB SRR SR S B AR R PR, 0.5 /L F1 1 g/L S AL b
HS RIS AKOT Re iR i m I SR R RIS MR &R, SHMKEHANAREER
(P<0.05). KA 0.5 g/L A1 1 g/L HI5AL 55 Ab BREE D) /K 7250 R AN o
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F 3-3 AN [FI FE S 0 e 7] 7K it o FR) 52
Tab.3-3 Effects of different concentrations of calcium chloride on the quality of fresh-cut Oenanthe
javanica

HMFSHE (g/L) REF (%) MR EE (e KPP REE (we)
0 11.85 +0.44° 12.74 +2.06™ 2.28 +0.32
0.5 7.27 +2.93% 32.21 +2.292 6.84 +0.53
1 5.94 +2.18° 35.63 +0.882 5.91 +0.39°
15 9.62 0.78% 14.10 0.14P 2.70 £0.02¢
2 9.93 £1.49% 10.14 +0.52¢ 1.68 0.08¢

3.4.1.3 1G] HE BRI FE R DT 7K A i o 1) 52 1)
R 3-4 WIRN, AS[R) A RE () 260 0 R e AL B 2H Hh s DI /KO () R B R I 0 I 35 22 e
(P>0.05). FUACIAEE 1 20 BE R B AL BE mT DAGERFEF U AT I s /AR EY MR B =,
] % BE TR B BE N 25 mg/L A1 50 mg/L B, AbBRAAM-SR R R, HS5HAMAEE
FEZ5R (P<0.05). HIHFEIR, 50 mg/L & PEREHABEDIKTHRHE MSERE ST
25 mg/L AbFHRAH, X1 B FH b 5 ] 26 W IR B A PR T) 7K R B B

& 3-4 A [RVAR JEE i 45 Wl TR o BT 7K ot B PR 2 e
Tab.3-4 Effects of different concentrations of zinc gluconate on the quality of fresh-cut Oenanthe javanica

A FERERE (mg/L) REZE (%) Mer R (ng/g) KR MRS E (ng/e)

0 16.11 +0.532 33.45 +1.74P 7.63 +0.33°
25 16.61 +1.312 37.02 +1.032 7.53 +0.02"
50 12.30 +1.802 39.24 +3.122 8.25 +0.432
75 14.96 +2.632 31.32 £0.84° 7.01 +0.25¢
100 16.29 +4.25% 20.47 +0.47¢ 4.96 +0.22¢

3.4.2 M R RIS BT

3.4.2.1 WRIGEE R =0T

M 7 TR 56 235 SR L3 3-5,

FIH Design Expert 13.0.1 #AFENARLE R 3-5 HRIEdE, 70700152 BI M 4RER S
R IEENE T R R
Y,=42.805-1.4504-12.181B-0.347C+0.2784B-0.0104C+0.054BC+0.228 4> +4.547B*+0.003 C*
Y,=-1.615+3.9184+6.230B+0.617C+0.1104B-0.0234C+0.062BC-0.4594%-3.151B%-0.006C*

X Y. Yo oraly B, MR EERREIATTRE; A By Coanl Tk, & ik
5, R

% 3-6 FHIRA 1 (BL, R, 8 2 (HGER &2, R2) MR P E AN T 0.01,
M RAUI P E AR KT 0.05, VEHABERLIS 2 2, A TUISA 22, W DA A b S AT IR TR
ST A PR EEIRE S Bl MR GBI R, Yo 25 R? 5914 0.8980,
0.9041, & B LI [ VAR RN BI A3 245 & (1 FNME 5 S B2l , A7 R AP A&
o B 45 R 1D T A1 LG A

25
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Tab.3-5 Response surface test design and results

IACTass A B C R1BI R2 4R E pg/g
1 -1 -1 0 27.40 22.41
2 1 -1 0 27.71 20.67
3 -1 1 0 27.10 24.50
4 1 1 0 28.36 23.20
5 -1 0 -1 27.55 21.26
6 1 0 -1 28.74 18.71
7 -1 0 1 29.35 23.45
8 1 0 1 28.60 16.28
9 0 -1 -1 29.57 18.53
10 0 1 -1 29.14 21.59
11 0 -1 1 27.09 18.81
12 0 1 1 29.34 24.96
13 0 0 0 24.78 26.31
14 0 0 0 25.76 25.12
15 0 0 0 25.32 26.25
16 0 0 0 26.40 24.14
17 0 0 0 25.71 24.77

2R 3-6 Wi L i [e YRR Ty 2 oy M 4 R

Tab.3-6 Variance analysis results of response surface regression model

T3 7 RUR Rl H ¥ F{E P{A
M 7 A R1 R2 R1. R2 R1 R2 R1 R2 R1 R2
A 33.44  129.06 9.00 372 1434 6.85 734 0.0095"  0.0078"
A 0.51 2035 1.00 051 2035 093 1041 03668  0.0145°
B 0.59 2391 1.00 059 2391 1.08 1223 03323  0.0100°
C 0.05 1.45 1.00 005 145 009 074 07747 04171
AB 0.23 0.05 1.00 023 005 042 002 0.539  0.879%
AC 094 534 1.00 094 534 173 273 02294  0.1425
BC 180 239 1.00 180 239 331 122 01117 03057
A? 350 14.18 1.00 350  14.18 645 726  0.0387°  0.0309
B2 544 261 1.00 544 261 10.03 134  0.0158°  0.2855
C? 17.77  53.30 1.00 17.77 5330 3274 2727 0.0007*  0.0012"
k22 3.80  13.68 7.00 0.54 195
AT 237 10.10 3.00 079 337 221 376  0.2291 0.1165
afi iz 22 1.43 3.58 4.00 036  0.89
M ZE 3724 14274  16.00

E " EREE (P<0.05) ; "MERREZE (P<0.01D)

F {8 0] FH SR A0 7 [0 U 7 R o 3520 B 6o i) N2 4R b s i ) S 38 v, 36 3-6 s T PR ARY
1 (BI, R1) F1A%, B W3, CPHEE, B4 2 (M558, R2) T A, B, A°RE,
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Fig.3-1 Response surface plots of citric acid, calcium chloride and zinc gluconate on browning index of
fresh-cut Oenanthe javanica

M 3-1(a)F Y, 2478 & HE R R U FE Ry 50 mg/L I, 6 0 S T ¥ 1R FEAR AL TE L Y
SRR AR L, ST s 0ie) S T b T 39 P BB, 3 BH S AT i BB BT g2 MAV R B BE K
FAT, I 3-1(b)FIE 3-1(c)H1, MM FFERIKE AN 1. 4 g/L B, FEMR
TR BE AT R Y, oA TR A o 2 P R X Wi (B BT R BE D B3 . A4 5
BIFERR BN I BB R BRSSPI 1 [R5 AT A5 & RS e R BI
I sZ I R BN PR IR R s A>T AR B> 2 BE IR B
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Fig.3-2 Response surface plots of citric acid, calcium chloride and zinc gluconate treatments on chlorophyll
content of fresh-cut Oenanthe javanica

FIFLA AT 3-2 501, M AT RERAE . SRS RFT B BRI FE 42 5 50 mg/L. 1 g/L F
4 /L B, A ST BT FE AR A BB Y, 45 B 23 0] T 4 25 2 i PO 5 T A oy B9 <
FALESFTIF IR A R EE . B 3-1 I 3-2 PSRRI AR, WM ERR. &k
AV A PEIR B 2 FAPE— MR AR, (HHAEE (R 3-6 ATAD. Ihih, MER
WESIREE I K, BT BN M ], M e RSB, W EALAS I X e ) 7K T
(RS FE N AUEE S e AL LN
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FIH Design-Expert 13.0.1 #AFHHT T B MANRERACA L, SRR, &
HERCEE . FPEEIR 3.44 o/L. SALES 1.1 g/L. MG PERREY 50.7 mg/L, fEILEAT 1878 E
K. HEEE S ETIE S 58 25.67. 25.90 png/g. 7RI T T HEERK, WEEH
Fad, MR A B SLhRgs B M 29.07. 29.70 ng/eg, STRIME BT, VIR IR
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