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forchlorfenuron. Methods Three mass concentrations (5, 10 and 20 mg/L) of forchlorfenuron were applied to
young fruits of Actinidia chinensis Planch. ‘Zhong Hua 50’ 20 days after flowering. Fruit morphology, storage
performance, storage period related quality indexes and forchlorfenuron residue were detected and analyzed after
picking at the mature stage. Results Within the experimental range, the longitudinal diameter and transverse
diameter of fruit and fruit weight were significantly increased by forchlorfenuron dipped in young fruit before
harvest, and the effect was more obvious with the higher concentration of forchlorfenuron. The original basic shape
of the fruit was not changed while the fruit size was significantly increased, which was reflected in the increase in
fruit size and yield. The hardness of the fruit decreased significantly, and the hardness decreased faster during storage,
and the weight loss rate increased. When the mass concentration of forchlorfenuron was high (20 mg/L), the fruit
became soft after ripening and was prone to rot, which was reflected in the rapid softening after ripening, decreased
storage performance and shortened shelf life. Treatment of forchlorfenuron to Actinidia chinensis Planch. effectively
improved the content of soluble solids, soluble total sugar and vitamin C content, at the same time, to some extent
reduced the titratable acid content, increased sugar acid ratio, promoted the organic nutrition improvement and
improved the quality of the fruit, but chlorine pyrazole urea with higher mass concentration (20 mg/L) had no effect
to the promotion of soluble solids. At the time of picking the ripening fruits, the residues of clopidomide in fruits had
been reduced to a level far lower than the maximum residue limit of pesticides in China, and the risks and hidden
dangers were low. Conclusion Considering the changes in fruit weight, shape index and quality index of Actinidia
chinensis Planch. after forchlorfenuron treatment, combined with the effects on postharvest storage performance and
food safety, the optimal mass concentration of forchlorfenuron in the pretreatment of ‘Zhong Hua 50’ kiwifruit dipped
in young fruit is determined to be 10 mg/L. This study can provide a theoretical basis for improving the quality and
efficiency of ‘Zhong Hua 50’ Actinidia chinensis Planch. production, and provide technical support for the scientific

use and safety supervision of forchlorfenuron.

KEY WORDS: forchlorfenuron; Actinidia chinensis Planch.; nutritional quality; property of storage; safety performance
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ARV BRI 45, 3 W R i D S bk U 352 e 40 R Ak 3 % < o
S50 HRERERAS R A g m AR UEME R EH B, A&t
JRAL RS [ rhAE 50 BRI KRR SR 5 R 5L
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Table 1 Effects of forchlorfenuron treatment on fruit shape

. N S WS S RE A , .

b g oo ORI e
/mm /mm

CK  55.26+0.65° 50.02+0.17%° 44.69+0.34%° 1.12+0.01°"

C5  95.88+0.50°C 62.21£0.29°C 54.66+0.18° 1.14+0.01°"

CI10 129.37+1.80" 67.58+1.26"® 59.43+0.18"®  1.14+0.02"%

C20 134.76+0.45" 73.75+0.72** 60.81+1.14** 1.21£0.01**

T FFEEA RS PR 52 & KF P<0.01, AfF/N
B R BF KT P<0.05, T,

2.2 SMEARXTFLE 50 FRARHEIC TR 1 RE OS2
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W 22505 3~7 d WM R R e K, =2 JiE R S B T el
FERRGE, 257 d BRI SRR, BRT AR CKSRSE
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(BVEEEEAIE T 3.00 kg/em?), BRI IR A5 TF MR IH SR 5258
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BRI R 7 do T34, T (] SR SRS 3R 1T A 3 IR e S
FH SRR A e S TR) T AN ), %o B CIR SR S B T g 3ok
B2 AR T ¥54E 20 d S [R] 5Tt vk J3 SR ik JIR V2 i 4 SR 1)
ARER, HANFEAGE GRS RIEE 7 d, SRR 1 dAR LA
[i) 4o B SRS BE A S FAAIR T C10 (79.4%)>C5 (78.4%)>C20
(75.2%)>CK (69.7%). AI DL, #1620 d FIAS[R] BT v
MR REA SR AL T, 7 —E MR Ll ffirhaE SO HRMEBER
JE SR STRE B AR, EAE R R S T e R v SR S T
TR, X E S T AR IR R, SR mi A &L
IR I TE 4y SR b BT fifF < pr A 50 R AR SR Sk B T
R EaE, HAT AR th TR F I T A 2 S
FBRBEAR SR I LA HAR
222 REXEHA

IR EREAGE G TR K, WM ek
BRI SR BE M TR 2R bR . 3% 3 WL M, JCiB Rl
R A RIS BE L RAC R, FER RN T, FEE IR
[T AE K, i A Ab 3R S0 2K R A A I, LR A 5
S0 ] [v] s B A A [+ Jo 2l 5 bt JR Ak 391 ) SR 5 2 B 44 44y
FXHR CK, HZESZEWEBEHKT(P<0.01), KHKIE
20 d HAS[E T vk B IR R e gl SR A B, fF— e FRE
Al fficHRAE SO BRMEBRTE B IRV R A PF T SRS O E AN,
X E R T R SRR e, S b R T SR AL
T ] ffi < Fh A SO R SR S B AR 45 S8 Y TR

2 SUALARALEE 3 SR SLRE B RS20 (kg/em®)

Table 2 Effects of forchlorfenuron treatment on fruit firmness (kg/cm?)

Qb PR #1d %3d %5d %7d % 8d
CK 13.16+0.22** 11.120.84% 7.77£0.73* 3.99+0.79* 1.24+0.03*
Cs 12.610.34"P 10.37+0.39"*P 6.33+0.12°B¢ 2.72+0.19°¢ 0.65+0.03"®
C10 13.13+0.49** 9.86+0.26*B¢ 7.20£0.87°AP 2.70+0.16"® 0.65+0.01%®
C20 11.77+0.65*® 9.28+0.23°C 5.93+0.37¢ 2.92+0.14%8 0.56+0.05%°

F3 SMARLIERT REKERMF(%)
Table 3 Effects of forchlorfenuron treatment on weight loss rate (%)

Lb PR #1d %3d %5d % 7d %5 8d %9d
CK 0.03+0.03"® 0.390.02"® 0.74+0.06"® 1.290.04"® 1.47£0.09°¢ 2.14+0.16°¢
Cs 0.16+0.04** 0.49+0.03"® 1.16+0.05** 1.68+0.05** 2.21£0.06™* 2.53+0.08"8
C10 0.13+0.05** 0.50+0.13%8 1.13+0.09** 1.39+0.17°® 1.97+0.12°® 2.42+0.06"8
20 0.13+0.04** 0.79£0.05** 1.09+0.05** 1.71£0.04* 2.28+0.06 2.88+0.08*
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SRR B2 A BEAE — R B T AR 500
TRAGE RO SR ) SR S AR BB R, AR R R R v, SRS
JE BRI, AR CK A C10 AbFRYEIN 255 10 d A H
B2 ERL, 1 CS AN C20 b PRAEN 5 2565 9 d Wi TP A B R,
H C20 AbF LA EE el . RIS AE 20 d AN IR BT
W SRR RE L SR AN HE, 7E— R BRI T hAE 500
TRAGERIE R S I g R, R e SR P SRR o v P
1#5(20 mg/L) A JE 5 A TR 5 I
2.3 SMEARIT A LE SO RRBEINE R SR
231 MTEMEEHHEEHTA

A R Y A R A ML RO A R DT B R
B B — AT ELE AR, R PR BRI S A RN
BEWMHEPR. 2 4 ATLUE, RIGER ST T,
TCVE R W2 75 FH ML IR IR B4 SR A B, T 3 B 1] 179 B
K, A SO RIS S TV T R A i R e T
E G AR AGRA S, HIgE s 8 d BFEE, IR
[RlAbBE AT M TR W&t 43 3 C10 (20.22 /100 g)>C5
(20.02 g/100 g)>CK (19.48 /100 g)>C20 (19.19 g/100 g). It~
JECHAE], CS AbFRBR T55 1. 55 3 M55 9d. C10 ZbFRRR T4
3dZAb, nIEETE RIS A R R R TR CK, C10 4k
FERE T CS ANFRH 2 RN, M C20 AbHAR BT
C10 4bHAN C5 AbHR(ER 3 d), MEAKT X CK 2R RkZE
HBAS 2 W L, AR SO RRIE R SR SE AR JR S R e i
W) & i RIS i 5 FEAR A fa , AE s 8 d ik
P, AT —E BRI (S 3010 mg/L) SRR #EL)
AR, AT SOk R SE A P SR 5
IR R, HARRIAE I & 2Tt L, (HER A
SR AR 20 me/L I A T A SHEY)
IR, AR & A R SRR, IR
WP (RS 10 mg/LYEMARIZ EELI SEAL RS  Hh 4 50 ARk
AT R & 3R T — o B
232 MTEBEEESEN R

TRAGEAI SR S rp A YA N S AL A L SR A 4
BRSSP R SR S A B B — MR, &S
AILVEH, SRR B, O R
75 IR R 4 SR A B, 68 0 ) ot 25 3 s [ ) i < o

IEA

SO BRAGRR IR SE AT M SR R SR I S S T R T S BRI
HIREE, HIAENFEERS 8 d ik B =g, HURTASRI LI AT 1k
BRI C10 (16.59 /100 g)>C5 (16.58 g/100 g)> C20
(15.32 g/100 g)>CK (14.61 g/100 g). W], mI sk E e

TR C5 AP C10 Zb BRI 2 T X BR CK, C10 4b
FRES TR T C5 20T, C20 AbFIES 5 d 2RI B Em T
M4 8 d 22 J5 0 2T C10 A1 C5 AL FH, C20 4b %S 8 d
ZWR B EE T 9d, 10 d 2R B ERTXE CK, Al
FIE 2 o JOT 2t v J3E 19 MU TR ol PR I pe T B ik 1) S R R,
RSN AT BT R A . R GR AT, PR
50 A AkAE Je G R P R SR M OB S S R ISR
T JE FEARR R, 7655 8 d AR Mg, SRET A — @ Bk
(5 3% 10 mg/L)YEMNRIZAELRALIE, A H) T Hhie 50 Rk
SRR AR R, BRI A S SRR T
F, EAE SR S IR o B TR 3 20 mg/L B, AT ds i i
HIAFIEE G R . WO N BHCEE, RatH—
TE TR (S B8 10 mg/L)FIIREREL) SAC NG Hhe 5074k
TSR ST e B S R T — B B E .
233 MHEAEE CALENH®

BRBERerR e R C SRR, X T IEN AR

SR HAEEE Y £ 6 nUBEH, SXIE CK M, %4
20 d FARN[A e B S RS B A A B, e SO BN
BERSEEAE 2 C o BIA —E BN, LuEr s
7 d AR IR A 2 C & 505 C10 (111.38 mg/100 g)> C20
(108.92 mg/100 g)>C5 (107.34 mg/100 g)>CK (93.81 mg/100 g),
I HAEEA L AL, €20, C10 fil C5 AbF4EA R C &
BN TR CK. A4, TG SRAT A AR
FELN S AL B, 6 R (B A I AR SO Ak SR S At
AR C ERRI B ERREAT Rk, (H IR % H B H
R ENEIR A AR MIAEAE 2R, P25 7 d B2
AR CHESRIGH | dHELFEIR 510 C5 (21.9%)> C20
(20.3%)>C10 (18.5%)>CK (15.6%), WHE5E 8. 9 A1 10 d A},
AFEAEIR AR C &t FERIRE 5SS 7 d iR
AR —3, WL, Y546 20 d FHARS[E) B i i S L ki
FES AL TR, YA R T A SO BRERE R S 4EE R C 1Y
$27t, IR TSI A R C R, (HH
TR RAL B S 44 K C $1RFHIA S, AR iR
HEA RS ENYGEER C,

F4 SMIRCENALAMER S EHFIE(g/100 g)
Table 4 Effects of forchlorfenuron treatment on soluble solids content (g/100 g)

Ab PR % 1d %5 3d %5 5d % 7d %5 8d #9d #10d
CK 10.32+0.17°%¢ 14.70£0.68** 16.64+0.36"" 18.78+0.24°" 19.48+0.10°° 18.4240.44°%¢  17.97+0.22"®
Cs 10.80+0.36"" 16.98+1.79** 18.69+0.31* 19.41£0.21**  20.02+0.10™ 18.89+0.31"™*%  18.28+0.12**
Cl10 11.60+0.20** 16.38+2.35™ 18.62+0.10** 19.84£0.21**  20.22+0.10™ 19.25+0.06** 18.29+0.08**

C20 10.02+0.36C 14.1120.79* 15.69+0.64°C

18.65+0.388 19.19+0.27°8 18.2240.26°C 17.57+0.12°¢
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*5 SMARLERIALAMSFENRE (/100 g)
Table 5 Effects of forchlorfenuron treatment on total soluble sugar (g/100 g)

Lb e #1d %3d %5d % 7d % 8d #9d % 10d
CK 3.14£0.35 7.01£0.26°C 7.30£0.05%° 10.69+0.148 14.61£0.25¢ 14.29+0.07°8 13.17£0.06¢
Cs 4.20+0.17°® 8.36+0.28"8 9.80+0.04°C 13.32+0.28* 16.58+0.04* 16.21+0.22% 15.16+0.07°8
C10 4.34+0.20°8 8.36+0.33"8 10.01+0.15%8 13.37+0.29* 16.59+0.12% 16.13+0.07* 15.44+0.09*
C20 5.06+0.09** 10.22+0.31* 12.35+0.12* 13.35+0.25* 15.32+0.13%8 12.89+0.16C 11.88+0.014°

234 MTHEBREZTHITM

IR SR IR R A TR R 7 i i BT L XU B R e PR T
BERLAY, P E B AR VAN R B SR S A Y —
AR, K 7 RTLVE W, JCIE R AT 75 FH S MR 2 4
JEARFR, HUR AT R B RS ] A R R e SO R
R SR I A R e Y B B AR B . TR )
A SO BRI SR S R AT S R O B C10 b FRA Y I
TXFHE CK Fil C20 4bBH, CS5 ZbHIIHY 2K TXF B8 CK Al
C20 AbFR(EE 3. 55 5 d BRAM), 1 C20 AbHE5%F B CK AT
ERR S RIEAMY, WAHEZES, AT, RiH—Ek
WWRIEGS 3K 10 mg/L)F MR EEL) SRALFE, A5 F]F rhie
50 BRI S S Hh A AL S5 TR DA 4 I 1) I i e SR ST i v
WITHAE, FLAARZRIAE v o W2 & i 1 A0 AL -, (R SR
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TR AR SR S v S R 5 BRI R e 2 L 4
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PIRA H, C20 Ab G MEIRGE BE 5k 0.0057 mg/kg, XTI
] £ i 2 4 I R 1 R O s o Bk A A S IO e KB
FRHE 0.05 mg/kg M 2E[H 0.04 mg/kg MIRLER™, KB rhtge
50 HRAE Rk FH S R IR E 4 SR AL B, SR B % SR S
B, Z AR (AR 119 d) HA 0Ttk B 55 m 1
C20 AbFRIR S A SRR B, (HHER B K e 4,
P40 540 G 24 o MR (R 20 mg/L)R SR AL B < rh 4
SOBRMEREIR AL, a2 etk 2 IR .

3 %W

i<t 50 BRI B SR BT SRS RELN AL, 2 G
INT SRR . B R TR, B S B
SRR E R BRY, B 4 PN IR R

A BRAAE A F 50 K 8 8 A5 < S BRIk o i 5
4R B, OB BT X R SR R AU 45

KIFEW, ] DL LIR35S R i e 50 ARk pk SR 1
KRR TP SR IHEHRMFR . ZRESR)E AR
T S I A LA [P s o B b, AR T Ay
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R F PRI A AR, IR E LA g R
Nk ALk BRI T 40 B 70 B4 T SRR A SR S el AR B b 7E
Ja Bl R rh, RSCATPE B S AT B i 2
e T = S BEAR A L 3, SN IR Rl &) SR A AT )
TRIVIETE, X 5 BA RSP at R —8 TREE A
LR b B 38 T SR SRS A R T, (R T ALY
R R BB, B T AR LS SRR, (A
T PR A IR 5B Mk R O 20 mg/L IRHVE R B @200, SR Ak
5 A5 B SR S AT S R A TR, 33X 5 AR UL )
FIBFFE S5 SR —2, PIREE i TAEMIRIE U TR R S
MURR SRR T P R A S SR S TS AR . AR R R B
RESLADIE Hhde S0 BRBERECRCRIMIE R ST h iR R C &
BT, BRI EIARAEA R C IR AERT R, H2R
SRR LR B S A R €, X iR PR
VPR h % B SR b B 2 S BURRIBERR R & C
TR TS IS AR — B, B, ARSI AP X A
TPRBAk B, BTV E (S me/L) UMLK A F T
BerP A R C BIPREE, it S i < BBk rh 4k A= 3
C orit. Wi SO BBk S SRR B4l SR AL 31 5
JCABRAT I (FHFE 119 d), (MR BT &R B 20 mg/L
FA Ab ¥ A SO IR BA A o, (R B KPR ey, 1
G TR EBRERE T S IR e AR B B 0.05 mg/kg INEK,
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S RE SRt UM R B 2 IEAHOC I 25 e AT . A FSE
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Table 6 Effects of forchlorfenuron treatment on vitamin C content (mg/100 g)

Ab PR % 1d % 3d % 5d % 7d %5 8d %9d #10d
CK 111.20£0.41°°  103.95+0.43°C  9578+0.43®  93.81+0.26° 93.19+0.04°C 93.0420.66°C 90.14+0.59°C
Cs 137.45+0.18"*  138.97+0.84**  126.27+0.40"®  107.34£0.69°®  103.87+0.32°®  100.69+0.43"® 99.96+0.20°"
C10 136.61£0.36"®  134.10+0.23"®  127.41£0.48"  111.38£1.90"  106.45+0.19**  101.64=0.33** 101.64+0.57**

C20 136.7240.24%8 138.09+0.15**  117.72+0.40°C

108.92+0.11%®

106.12+0.25**  101.67+0.17** 99.87+0.57°8




80 b A T A A %14 %
=7 SMLHRACIE 3 AT E BR AV S0 (2/100 g)
Table 7 Effects of forchlorfenuron on titratable acid (g/100 g)
Qb #1d #3d #5d #7d % 8d #9d #10d
CK 1.48+0.02%A 1.39+0.03** 1.41£0.01** 1.360.00** 1.29+0.02** 1.23+0.03* 1.19+0.06*
C5 1.40+0.02°® 1.33+0.03%E¢ 1.3240.02"® 1.2440.01°¢ 1.2240.03" 1.09+0.03%® 1.08+0.07°
C10 1.40+0.03%® 1.28+0.02¢¢ 1.260.04°¢ 1.24+0.00°¢ 1.21£0.03%® 1.07+0.03%® 1.01£0.09°¢
C20 1.49+0.01%* 1.38+0.03*48 1.33+0.02°8 1.30+0.00°® 1.284+0.03* 1.23+0.02* 1.19+0.04%
e SRE I T]. WiV R, 2022, 11: 2601-2611.
4 gld:lr i'% ZHU JH, LV JF, CHEN MX, et al. Characterization analysis and
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14 A TR ST AR B B AT
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AR (20 mg/L)RT 2S5 2R, 275 S 80 vk
AE T RE. DRI
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15520 mg/L) %t il i [ 0 ) 4 T AR B VR

(4) RS e FB AT o D&y RS0 SR 3SR, Py 28 i ]
(1157 119 d), BLZACRAR NG IR Y O e 20 % 3R A 25
T RBR B B RL(E KT, XU e AR AR

LEA 5 R IR 2 e 4 SR A B SR S B L T | AR
BB TR FE AR, S5 G R 5 R e B 4
PESEIREIR, A SO BRIGRE R i V5 B 40 5% b 2 S R i
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