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Determination of Fluoroquinolone Antibiotic in Milk
with Graphene HF-SPME-HPLC
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Abstract: A method for determination of 6 fluoroquinolones in milk by graphene hollow solid phase microextraction coupled

with high performance liquid chromatography (HPLC) was established. Graphene hollow fiber was prepared by sol—gel method

using hollow fiber as template and graphene as reinforcement.Taking the maximum chromatographic peak area as an indicator,

the factors affecting extraction efficiency were investigated. Results showed that, the best experimental conditions with

acetonitrile(1.0 mL, 5% formic acid ) as disorption solution, sample solution volume 10 mL, pH7, NaCl 2.0 g, extraction

temperature 50 °C.Enrichment factor ranged from 14.2 to 30.8.The linear range of 6 fluoroquinolone drugs was 0.38~0.70 pg/L,

the relative standard deviation was between 2.4% and 8.5% ,and the recovery rate was 75.20% ~95.4% .2.1 pg/L norfloxacin

and 4.8 pwg/L ofloxacin were detected in brand milk 2 and market fresh milk respectively.This method with low matrix effect is

sensitive , simple , accurate ,and can be successfully applied to the detection of residual fluoroquinolones in milk.

Key words: graphene hollow fiber; solid — phase microextraction; high performance liquid chromatography; milk;

fluoroquinolones ; antibiotics
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S 4 T TR 25 25 4 ( Fluoroquinolones , FQs) J2&—2%
ANLEMWEESIAR, BAPIE RE TR
o RIS (ZHEH A3 AT )2, AITRIT &5 1 R 80
PR JER G P B T R ) V2 I T 88 L B K 77 37 5 4540
IR BRI A 32 24 N B A W L 23 ok L
il (PSRRI A FQs BRI V5 Y.
KIE A& KRR E s IRE SIS, 30N
B AR TR 251 18] 322 5 mig AR R RE L R L B
YR E SN R GRSV 2 BiET R Wb
B0 v % B PR AN 10~100 pg/ke® o 1%
TE RN EFEHNIIWEEMZ —, @& sk
BR R R B T R A FQs fiAs 2 AR B AE
TWEE,

FL A AR BTS2, R B 1 FQs 240 TR K P,
PRI HASE: it 17 A R 23 < 2L o FQs A3 Afr i 7R
AUOCHEEBR, B i TE T 0 B A s A S P IR B A
MZH 53, vl 2 Fe e T4 . b 4R B/ 2 fLrHE R
—E MIAIUBRGR B , 22 A SR St 7 700 9 SR T
WAHTAFE B o SR T2 B AR AFTE A VLR I AP 24 R
Gy TG B 358 PR AR 55 () BB, o 25 2F 4 [ AH 138 35
( Hollow solid microextraction, HF — SPME ) J& 2004 4f
i Lee 8548 HY 1 —Fioln B4 (O R AT AL BREL AR , Fivp s
2T YR WA T RS HOAH Ll B e v L T e A R
A A S T L AR, DL AS A R R
R, A Ty B P 1 [ a2 A Sy B 5 AR 11 T A A i [
AR BCRE BRUHE AR Bl 732 1 T 52 2R S 19 R AR BT
£ B AE SN R I 00 7S JT IR A ) — Bl 25 4
BN S = N S O ol =T R 1 T AN G ol H A T 5
2630 m*/g) , &A KB LA BEBIIM m BT, X
FRIRE Y R B SR B - HEB AR, T /R R W b
BB TRE S ET A B

AHF RN L v a5 £F 4E BRAE S BIAR , A BIEAE R
YERRAAS, R P I — B e ) B 7 5 [ 72+ HF FLb, il
FE T ) A BB S 1 5 v 25 £F 4 ( Graphene reinforced
hollow fiber, G—HF) , M\ i1 4 B SR AE | A I e 4 T
—RIYRE AT AL PR R o e R 5 TRORH € i B
FH AR ZE TS A, SE B AR 5 T FQs 43 B9 5 4R MK
bULI 8228 I o W i TR (5 AN PR v e = A S D VA
Hr8.
1 #MRl5xEE
1.1 M5

SRy HETT R T A P AR AN IR S AR A
Wy, AW TE R B N s BT EE AR HIETT AT 0N
Fh IR T MR S 259 - 7 SR> B ( Rufloxacin, Ruf) (76 %8
b B (Ofloxacin, Ofl) 5% 7> & ( Norfloxacin, Nor) |
X3 B (Enrofloxacin, Enr) Y0370 & ( Sarafloxacin ,
Sar) BE59 P B ( Pefloxacin, Pef) & [F Sigma 4\ A,
afi B KT 98% |, JH 25 mmol/ L #5182 Bt 5% 2 mg/mL
FREAE AW, T FE I W BEOCARAE T 4 C vk
Ferh s IEAERR TR TR BR8N BRI L — S e

iz ks sebrat, E 25 Bk BR A F S
f 2 figal, 25 F Fisher Scientific 2\ &) ; B ZE AT

B AR (42 0.5~5 pm,JEEF 0.8~1.2 nm)
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FEYUOKRMORIR A BR A A RN P as 4R 4 (AR
700 pm,BEJEE 600 pm,FLAE 0.3 wm)  FEHLH R IR
F A ARAH S

LC—-20AT S 330RAH 1A (Be B 5841 n] AR I A
M EE 5 @ sh 3 AE 2R | intertsil ODS — 3 {4, 3% A&
(250 mm x4.6 mm,5 pum) H A E & ; Millipore
Simplicity 185 #@ 4li /K HL 3% [ BR 52 25 #1475
KQ3200ES M7 B e B L i 8 A A #8 A B2
"] ;PHS-25 A pH 3 LA Bl 22 a8 B A FR
ANFGHYQ-2110 IRFEIRAIAR RGN ERIE A
FRTIATEAF ;100 L U SEAESS LB Eas TR A
B2 ]
1.2 ZWHE
121 ABIGFSA4ENHE RS SCHk[ 8]
4 —E ARSI, ¥ 30 mL IEfERR 2.5 A 30 mL
TEIK 2R 9 mL KB F/RKIB G W, FEBEFE 451
FZREMA 1.0 mL 38% £hi2, &8 F 21k 24 h,1F1E
TEMR 2 TR 58 4 /K i i — S AL REA K o

WEAFREL 20 mg 1A 25 99°K A, In A ZE] 10 mL
B AR P, P 30 min TR G B as —E Ak
R AW . RN ecm RNIG o 47 458 17
WA S AR SR, EER T S
30 min, A4 880G/ " EALRER BRI 2 )R A A
YEH, TTRE SN I vh 25 47 4 ny 2 FLER T, NI IS b
B rh 2 eF 4 /R 120 °CF 44 30 min,, CBfIE
PRVEE A 3 IR, S e A5 B 3R 10 Sk 2R 0 1 A B v s
T4k,
1.22 PR ATALIE  AERE IR YRR S 10 mL F
15 mLE L P, IDA 100 L (19 FQs FRUEf# 75 W,
JITA 100 L 36% BEMRR , IR ETR~] 1 min, 7E 5 C 251
T 8000 r/min E.0r 10 min % FIEW A 0.45 um JEAR
WU, B IER R, REINMAZEIBKEHesE
10 mLEH o FEACEES B9 B9 24F W W B F 20 mL P53
FEH, B 1.0 mL 0.05 mol/L BfiR A — 4 (pH =7)
VU ,2.0 g NaCl, iR Jiefili NaCl 58 427 i , % b 25 4F 4k
SEAIZ ABEES I A, 50 °C,150 W #H 75 A HL 40 min,
LR G ST B s 47 48, BT 1.5 mL &0
B HONE (% 5% FER) 1.0 mL @S fEHT 5 min, H
AR BT T, VR AR EE N 100 pL i shAH &
WL IRIEY S . MO IERE RS I H 20 L 3 A HPLC
AR o FRUETR G MR M ZEBOCE B R L, o 4= 95 %%
W bR HETR A T W B AT
1.23 @& (4 i%4E . intertsil ODS—3 (250 mm
x4.6 mm,5 pm) ; FiHAH A K 0.5% — 2 fic— B 1R 2%
MW (pH =2.5) , a4 B M HEE, A: B =68: 32
(V/V) 5 i 1.0 mL/min; &5 M % 4 280 nm; £+ i
30 °C,
1.2.4  Gish4d pH ks F FQs LA P MEILH],
TEK W A H DL F IR e . 5 g C18 415
He) 2 1 5 A 1) ek I L B 4 T S T S AT R 2
MHVE , 3 g 5 i B R I 4 . MR IPE = T Xt
OIS, WA TSI PN AR S 7, I HAE—&
TR B 2 N AT 4 S o DA = M- B IR 2% vh T WAE
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NI T BB RS A, I B T b
W5y AE pH2.5 3.5 4.5 I FQs M4 B IH I o
1.2.5 ZEEUAR pH BISEIR LG B0 b 2= 27 i it
AT EIAHTEE I, ZE MR 3= pH 43013696 4 .5 .6 .7 8 9,
DAL B BE Sh 0 1 B FE AR, B 2R R AL pH 3R
WXt FQs ZEBUSCRFEM o fEAT R NG (% 5% H
2 ) 1.0 mL, £ 5 AFH 10.0 mL, NaCl 2.0 g, £ B G &=
A1 50 °C , ZEEUT[A] 40 min, HIE 5514 R 1.2.2,
1.2.6  FEHUAFE] A2 DL AT SR v as 4 i 3R AT I
FEAMFE R, 4301355 $E 10 .20 30 40 50 .60 min, L FEHL
JERE b A W 1T RRCAT AR v 2 AN ) A5 BASF (] X FQs A
BUSCRIRZ . RPN NG (% 5% WiER) 1.0 mL,
FeALAF 10.0 mL,NaCl 2.0 g, ZHUA R pH =7, ZEHL
HRE N 50 C, e AR 1.2.2,
1.2.7  ZEHUREMIE W LU 8806 ih 2s 4 4 gk 47 &
FHEHFET, 43 B e £E 30 .40 .50 .60 .70 °C , DIZERUF A
i 4 e TR A A 1 25 8 A [ 26 BOIRLBE X FQs A8 BB
SEIFE , FENTIC N (% 5% W iR ) 1.0 mL, £ 5
P 10.0 mL, ZEHUARZE pH =7 ,NaCl 2.0 g, ZEHAT [A]
40 min, HoE 5k RE 1.2.2,
1.2.8 BTRREFAUELNN LA SR P as £ 4E AT I
FHFE B, 22 ZE B & P 43 A A 0.5 (1.0 ,1.5 2.0,
2.5 .3.0 g NaCl, DJ £ BU5 £F il B9 5 T FR A B UE % 5%
ANFE T FQs PRI . MR R 2,
(& 5% F2)1.0 mL, B R A 10.0 mL, ZEHUAR R
pH =7, KB BE 50 °C , ZXHLHT [A] 40 min, Ho & &4
A 1.2.2,
1.2.9 AT EE LA SR IE P as A 4 dE 4T [ AR
TRFEHL, 43 e PEAR U 1.0 mL (19 3 R AR
100% s s + AR (ARFEL 95:5) (LB + R
(IRBAEL 95:5) , AR BUS FF i 14 4 a1 AR CR B o 5 28
AR ZERUFEATUT FQs fRAT BRI SE M, A R AR TR
10.0 mL, ZE UK & pH = 7, ZE UG BE 50 °C, NaCl
2.0 g, ZEHUEF[E] 40 min, H &R 1.2.2,
1.2.10 JyEe=t% % We#l 1.10,.50, 200, 500,
1000 wg/LZR % FQs 18 & br fE ¥ W, e 52 58 Iy i
1.2.2 470052 , DA J3E B8 vk B S R Ale s, 0 T B A 2
BRI, 25 25 7 12 I LR PETE BEL s 4G M PR LIAX B8 15
ML 9 3 5315 XF 200 pe/L 19 FQs An i 3 W AE
H A H 8] 43 51047 0 52 6 ¥R, % 2807 ik BB .
VL4 AT 0 0% 26 IR 5 o 3% 04 A X T AR 2 H AR e
SEAEE
1.2.11 RS ENSCRME 22Ty b A —
FEHY 2000 pe/L 14 FQs R -G AR Uk W, B )Ja 15 3
FQs 435124 20 (100 g/ L P 1 7K - 14 2R WA W,
2 1.2.2 Xt A= s A7 T AL B R Ab B S Y B A= 15
VEWEL 10 mL B F 20 mL BE RS, B4 1.2.2 Frigk
7 AT A BB 0% TR 23 T 4 [ AR I EE B, 3 N A (8]
W, =Fhmin AW RE S WAL RS , 450 10 mL B
F 15 mL HLZEB I ES.OE F, FRRE 1.2.2 Frik Jy kit
ATAb R IHEE FQs PR EL .
1.3 HiEAbE

{#iF§ DPS ( Data Processing System ) 2006 %X {4} i
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17 M = J7 2Z 4 M, >k F LSD ( Least Significant
Difference ) y2: 22 5 b #5045 #U 43 #7 A [6] AR & 22 18] 14
ErE2ER TS R BE (AV) Ar#EZE(SD) B
A THRRE o, W2 KPR E S 0.05,
2 ZBRERH
21 ahiE pH ER

ALy T I shAH pH2.5 3.5 4.5 FMFE T
FQs BY4 B 0L, G5 S an &l 1| Fios. X4 pH4S B, 22
RV B/ BT 2 L G TR YD B R v B X X
PIAIR BN R 4B, XY pH3.5 B, BV B/ R A
X XF AR IR BN FELR 43S, Wi pH2.5 B, ITA FE A IR
BIFLLR S, BERE pH AR, S5l B R 11 53 25 A 25
%I R B, RBUE G, AR SL 56 e 4% pH2.5 5%
PEF AT 43S, o DLk B B R A S B RO o

100- ) ¢ PHZS

>

£ N P
= 2
..’{

3+4 PH3.5

é 'IIO' ll2'll4' 1I6'1I8'2I0'2I2'2I4I
[} (1] (min)
BT skl pH X B 152
Fig.1 Effect of mobile phase pH on the separation
LRI R 2 R AR R 3 R 2
AV L 55 I U L 5 6.V b 2 I T [

22 ENFHHER

22,1 FHUAR pH 192N FEPUAR pH 7E 4~9 748
I, ZE O B A2 1] 2 s, B 26 MR & pH
BT L6 Bl FQ B B AR IR, M B B e T e
R B S, HART I (pH = 6~8) BN B R, 72
SFURUD B R HOSCR RAE th BAE pH =6, e 5 Fb
FQ #ysty th BlAE pH =7, 77 g vb B2 1 A8 BUSOCR A
pH =7 BF B3 THE pH K- By 2 s vd
EFEROLAAE pH = 6~8 =K Z M 2257 A 3%, 1
AT 5835 DO T HE pH KPR U LA USCR A
pH =7~8 Tk Z (8] 28 5 AN 35, (H AT, i 25 X 1
HE pH /KR ZE 5800 B A BUCRAE pH = 6 I #x
K, 5 pH =7 .8 A2 A 3, (HA)) i 35 X ) 7
B pH K- VIR BAEPOECRTE pH =5~9 JEH N
ZEAEE . TR AT aify L, e T R 5 R
FLFNIR R 5L, Sy WP i . S AR BUR &R pH T 1k
I, SR T DL A P 2 T AE TR, S A SR 2 () KA
AN ar— e vt 5 HE BUVE FH Dy i, BAT e AR 1 2 O
Ho LEERIT, TRV FRAE S E LAY pH 2 7
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Fig.2 Effects of pH on the extraction efficiency
AR PN FHARERAR KT,

[l — FQ AR W M2 57 (P <0.05) 5151 3~ 5] 6 [fl.,
222 FEBUNTTRIEFZR . AN [R) 26 B[] X S s i 1l
L2 W) 0 FE OGO RE R, AN 3 TR o RS AR
s [B] A9 SIE 1S, 6 Fil FQ 490 J5T 1Y 26 B 38 349 AN W T v
FAE—RE NS [H] (30~40 min) JE TR E . > A
SR B FEICE F 40 min S5 985 7K OF 28 58
B MUY 2 B v 2 BT 2 5T IR ed
£ 4 Fh FQ M BT AR A 30 min J5 B4 7K ¥ 22
AR o iRl R A Y A SR R S £ YEXT 6 B
FQ W5 223 40 min AL, HIVAT 3K B4 AL, P EE 1
FE IS ] X6 A2 MO AL M B /0N o 80 6 12 FH 2 U
[B] &7 40 min,

1
600000 2§ min
500000+ 2
60

= 400000-
=8 C|
= 300000 ’
b

2000004 .

100000/t ‘ |

3
e

= R

VA2 SNy ;55 A Y 3
Xé/, /krgz\%\l’/ \%&\\'/ ‘\%\g@ﬁ/ ‘%&KJ/ -\
i FE i
B3 I a]0 A IO K R R

Fig.3 Effects of extraction time

on the extraction efficiency

2.2.3 ZEBURBEMSZW A HE LT AN R ZE B
FEXT SR T TR S 245 ) () ZEBCRCR B 52 0, an sl 4, BE
IR B W TR, 6 Fh FQ W BT Y 2 U, g HY
B ETHE R R a3, B AE 50 °C B ik B i R,
) 5 14 #E B R AE 40~ 60 °C =K P 2% 5% R ik
o M as e Y- AR TR BOULEL 53 BT, 9 43 B A
i R R 25 2 2 U )2 [8] 43 e P47, I B8 09 1 s <5 42
AT AT TR B, A R T AR DORE S W]
FEEET A 22 T B8, DA R LR v 41 4 19 A8 B sK
KO 30 °C FTFZE 50 °C L, &9 T 28 BSR4 |-
T 5 B Ak £ T TS BEAR S BT W A ZEBRAT 4k vh 19
Sy T FR B0, T A 2T 4 %7 45 B 49 id W B 6 7, PRI
M50 CHGE, 25 W0 0 ZE BUSCR RN B B BRI, AR
S PR B A FE BUR BE R 50 °C .

224 R ARSCE SR I ACK [F] BT 5 1) NaCl
LB TR JE N A BUMCR S, 25 RN E S5 TR,
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Fig4 Effects of extraction temperature

on the extraction efficiency

BEHINA NaCl B £, 8 T B K, 6 Ff FQ 45
AR O, 2 B2 TS R R a3, LI
NaCl 2y 2.0 g B I5 F 5K B 9000 52 1) A U AR
NaCl 7£ 1.5~2.0 g “ UK F2Z R AR 83, Binr 2 a4
B R AE NaCl 78 1.5~2.5 g PU/K 322 550K B 35
FHFERATRON , TR B T K IE W P BEAA Se g EH
SBUKBER P EBOE IR E SA — & B2 R
B2 DR IHG B R R G R, R AT KO O T A R, 4
KT 90 FE 7K F %) 55 A B RO AIR , T £ 4 I 19 45 0 2R 250
I, AT A F T 2 B S3R g $2 5, 2 B NaCl A
0.5 g HHNZ 2.0 g BF,6 Fl FQ # J5i 2 B R 10 i 3%
ETb, ERMTRON 3 AR AE SR B A B TR B R
SRR, VA WA ARG T RN R 1 O, A% 5 FHL T 1 R Y
[] Bh £ B AR 0 M 4 WA A% T 3580 38, 1T Ol B 58 B 3 4
W R, A R T2 P [ NaCl 2.0 g 4k 28
K,6 F FQ it HUACR HH BRI 55 T B, 16 1A
ETEEAL T BE )1 B 36 o W (o 25 A 2% PR 7 T A
RO ASSLE BEEE 0 T AE I W in A NaCl 14 it = &
2.0 go

0.5
600000 %Og
D 1.
500000 - 28%
E25¢g
= 400000 ] EE30g
= 300000 A
it

= 200000 1[4
100000 | |
o

r”\:\'\) E

D
FE bl
5 T R X A OO 1Y B
Fig.5 Effects of salt addition
on the extraction efficiency
225 fEPTIRAIE L AR SLE o ) e PE (a) FT B
(1.0 mL) . (b) FEE(1.0 mL, &% 5% HFIR) . (c) LHF
(1.0 mL, % 5% HPR ) —Fh i il 25 25 A [R) S AU figg A
WA FQs TR B2, 45 R E 6 Fros. 6 Fb
FQ WA AL R Y R 205 (1.0 mL, & 5% H1
PR ) B die i o I R D B 1 A ORI A AT i BT VR
FEE (1.0 mL, 5% 5% W) i S A il £ 06 (1.0 mL,
5% WR) 285 A W35, Hoe S Fh FQ ¥y A &
PRI AT W 22 57 e 2, R B S S DV BEHAT DR
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Table 1  Linear equation, limit of detection, RSD and enrichment factor for six FQs
R Kot AL RSD(%) SO H e R
ESA T EN O 1 e e o N H i BERE L
o L ) FHEC AR R R oLy
w K n=6 n=6 ZF4n=3 K
Ruf 1~1000 0.9962 0.45 30.8 2.4 5.4 8.5 25.7 LE!®
ofl 1~1000 0.9929 0.70 20.0 43 5.7 6.4 6.8 SPE"!
Pef 1~1000 0.9873 0.40 17.8 3.4 42 48 0.8SPE!®
Nor 1~1000 0.9942 0.40 30.3 4.3 3.7 42 1.1PMME! 0.8SPE!!
Enr 1~1000 0.9923 0.38 28.5 2.8 3.9 6.7 0.6LLME" LE 5]
Sar 1~1000 0.9886 0.55 14.2 3.2 45 5.9 3.9LE! LE 51

S AN [ i 2fe 08 35 750 3800 X 72 i v B ) AR GRS i 48
55, X HE 5 ff FQ iz mis K, w250
T B P FE ORI v % (1.0 mLL) 5
(1.0 mL, & 5% HR) i 22 7 AN B3, HE 4 FH FQ )
JBT 1) FE IR R A A T W HR B (1.0 mL) 5 HE O
(1.0 mL, & 5% H %) ¥ 3, ULEHE NG 5% B iRz
PERy BT FAE T H B S FQ 1Y BT+ 28 b, %) 15 JiL Vb B
S5y svb B A BU i e , X T 4 R FQ #
SEMEL R, PRI, AR 5256 358 5 () f AT IS W S (&
5% HR) o
7000007 a
600000 ez L5 (5% H 1?) ’
500000 | == HEE(5% HIK) a
= 400000 1 "
& 300000
200000 -
100000 -

A
. :ﬂ\} 22
N

5%

L=

LN gy
SRS AV

Q’%&’\ %\4 7y

sl
K16 AR IO 2 USRI 50
Fig.6 Effects of salt addition

on the extraction efficiency

%2

2.3 ZMEE.MHRBEE. EEEFEH

RMEVER KRR L 7R EE B (RSD) AN A HE
AT BRI S LT M IR O T A MRS R LR 1. S5O
A EE (LLME ) ™ 3k | [ AH A Btk (SPE) P70 (B
iy B AR A B AR B (PMME ) TR B %) 9 R 2 B
(LE) " e 7 40 Hr RAEUE . 4550 Bk, 6 Flbs i
din A 2 PE VI L 1~ 1000 e /L, 28 4 A1 56 1 4% 4
(R*>0.9873) , H N HIE] RSD 2.4% ~5.7% , A~ 6] £T 4k
6] RSD 4.2% ~8.5% , 77 1 oK % BE RS U 7 v A oy
FR 4 0.38~0.70 we/L, F1 b 3R H A FT AL B 75 5 40 Hb R
TR e v, U I O i A AR P AS ST 4E X FQS BRI
BFF, LK A BT 98 28 4800k P FH Al 3 B 1k A2
FQS Bl Ll & 5 , B #5540 14.21~30.80,
2.4 HFmNE

5T PR RS [R] i RO 14 6 2 2 1 R B e A 1
I3 45 B LR 2, SEBREE S b 6 B Jel s TR IR 25 24
Yy IIER BT HR N 75.2% ~95.4% , B4 T 43 v 1y [l
W A bR xF 5% BE 20 AT B SR, Y AR /N T
0.1 mg/kg Bf, [ A T 60% ~120% = [a] 1] A g #f:
it ST S I T S R Y L A R e A 1
RS Sy FQS 5% 87, Horp i 8 i 0 b Vb g vb 2
Kt 4.8 pe/L, 5% B4 A% T AR B 52 00 dee v PR B
30 we /L S AR 2 FRAG AR A B SR v R

R E S5 R

Table 2 Analytical results of samples

S PIIE7S [FR (% ,n =5) i (pe/L)
(pg/L) i i A4 1 i i A5 2 T B B sin 24 1 i 245 2 T B B
- 20 78.8 83.5 85.2 \D D D
100 90.8 92.0 95.4
P 20 87.4 82.1 824 \D D D
100 84.5 83.8 91.4
. 20 86.4 719 83.7 \D D D
100 92.7 93.2 95.1
—— 20 89.2 87.5 86.2 \D - D
100 93.8 75.2 84.7
S 20 92.4 88.7 78.2 \D D D
100 88.6 83.9 93.9
- 20 93.4 822 83.7 D D P
100 87.4 91.6 89.2
TE:NDRAGH
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Fig.7 Chromatograms by extraction of blank milk adding
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Effect of E-commerce Logistics Packaging
and Transportation on the Storage Quality of ‘ Feicui’ Litchi

JIANG Nong-hui, HUANG Ze-peng, LIU Wei,FAN Chao, JIN Feng, XIANG Xu”

( Guangdong Province Key Laboratory of Tropical and Subtropical Fruit Tree Research,Key Laboratory of South Subtropical
Fruit Biology and Genetic Resource Utilization, Ministry of Agriculture, Institute of Fruit Tree Research,

Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China)

Abstract; In this paper, the changes of physiological and storage quality in postharvest fruits under logistics packaging and
storage using ice bag combined with e— commerce packaging were analyzed with the new litchi variety ‘ Feicui’ and the
traditional variety ‘ Guiwei’ as test materials,and the storage characters of the new cultivar ‘ Feicui’ was explored.The results
showed that, e—commerce logistics packaging and storage significantly (P <0.05) reduced the respiratory intensity and relative
conductivity of litchi fruit, delayed the decreasing of soluble solids( TSS) , titratable acid (TA ) and V. contents, inhibited the
increasing of AE " value and the decreasing of L" value, maintained a good sensory quality of litchi fruit.The weight loss rate
and browning index of litchi during storage , especially in the middle and late stages of storage, were significantly ( P <0.05)
reduced,and the good fruit rate was maintained. Therefore ,e—commerce logistics packaging and storage mode could delay fruit
senescence and prolong storage period. At the same time, compared with ‘ Guiwei’ , the new litchi variety ‘ Feicui’ showed
lower respiratory intensity ,relative conductivity, AE " value and sensory quality changes.In addition, the weight loss rate and
browning index of ‘Feicui’ were lower than ‘ Guiwei’ ,and the good fruit rate and storage period were higher,which indicated
that ‘ Feicui’ litchi had better water holding capacity and storage resistance.

Key words : e—commerce logistics; ‘ Feicui’ litch ;storage ; packing ; postharvest physiology ; quality
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