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Establishment of an evaluation system for longan fruit storage
quality based on the physicochemical indices
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NIU Jiajia®, PAN Xuewen', GUO Dongliang'
(1 Institute of Fruit Tree Research, Guangdong Academy of Agriculture Science/Key Laboratory of South Subtropical Fruit Biology and
Genetic Resource Utilization, Ministry of Agriculture, Guangzhou 510640, China; 2 College of Horticulture, South China
Agricultural University/Guangdong Key Lab of Postharvest Science of Fruit and Vegetable, Guangzhou 510642, China)

Abstract ; [ Objective] This research was conducted to establish an easy and effective evaluation system
for longan storage quality based on physicochemical indices. [ Method] Multivariate statistical analyses,
including factor analysis, regression analysis and hierarchical clustering, were used to evaluate and grade
the fruit storabilities of 30 longan varieties, and the mathematical models were established. [ Result and
conclusion] The results showed that the comprehensive scores for storability of 30 varieties were obtained ,
including normal-temperature pericarp browning and mass loss rate, low-temperature pericarp browning
and aril autolysis, which were all significantly related with their corresponding indices of storage perform-
ance in different periods. The mathematics models of storage performance of longan fruits at different tem-
peratures were established, from which the effective predictive indices were screened and a physicochemi-
cal index database was built. It is concluded that there are 3 physicochemical indices including maturity ,
a” value of exocarp and total soluble solids (TSS) content for normal temperature storability, and 3 indi-

ces,i. e. skin crevasse crack, total sugar content in the aril and flavor for low temperature storability.
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The 30 varieties are classified into 4 types based on their storabilities at normal and low temperatures.

Key words:longan fruit; storage quality; physicochemical index; multivariate statistic analysis; predic-

tive model
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Tab.1 Results of factor analyses of various storage indices and regression functions of a comprehensive evaluation scores
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Tab.2 Correlation coefficients between the comprehensive evaluation scores and the indices of storage performance
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1) AR 0.05 AR (M) ZHARK, A 0.01 AT £ (AM) 2 F 48 % (Pearson 485 447 i% ).

2.2 BIGERCRBNER R HEE

2.2.1 Lg iR AR X 48 AR 49 0 i Fo TR AL AL 69
3 O Vi 5 T B T B R

FEPRIEA TR S0 AT, G5 R B, 5 2 B E A SR FE AR
AL H(HRKRRERE r=-0.391") a" fH(r =
0.4297 ) WEMZsR EE (r = - 0.3777 ) (BE (r =
0.5817) RIKEMW (r=0.538" ), Hrp, kA
RELR BB EMK(r=0.927").

PL Yy WIRAS 5, LIS AH TR bR o B 28 5, 51T
B A ST A5 3 IR AR S PR AL, BOE DL v 3%
IR(F63) 1y = —1.220 +0. 037, +0. 166x, . 4, , P
SEFRELR 4y 0.484 FHL Py 0, AR AE R K
e AH RS B 5 3R R R R 2B
BEABIFNSHAER. w2, 0 5 Y PRI R

http://xuebao.scau.edu.cn

B350 0. 606 F1 0. 470, Hofa (B8R, 1 FHAOR. Kt
PIFEARE I AN 2 SR BE EAY v, JL 5 Y FOAHSE
FHCON0.696 ™ (F£3). Ui ZAPE B .o B8RS (R
CARLA ) ,H IR AR A5 BE T B, M4 =i 1 L™ {E A
W IR 5 B DA By T A i b L R

2.2.2 5B R R AN K I AR 69 I 2k A TR AL A
AT 5 Y, BEMRNIEIRA  RIERE R (F
FHr=0.372") A (r=-0.678") HR T
(r=0.505") Y1 (r=0.555") = (r =
0.496™ ) TSS (r = - 0.777" ) . S A RERE (r =
—0.400" ) BB (r=-0.508"") K V.(r=
~0.375" ) . TA (r = - 0.372" ) . Al &K (r =
0.3917), 46 12 A 3 B [ T : = 5. 004 -

0. 252y, BLiE R KL R® H 0603, Fi P > 0.000,



56

R, A T MRS BB SR AR PG (A 2R i A 1 43

Zyss T Vi VA R B -0. 777 (38 3) . #f TSS AR
AATITRH v, Fo 5 Vi HIEREON 0.7777
(F3). T3 A0 ] LAY £5AH S R i XUR | B 2R Jo
RN B2, XU i e RS2 i /D B A
W Y, A R ] BE A I, (HLIX & it R 10 IR A
AR TR ] RERA

2.2.3  BAKIREAR T AR K 38 AR 09 55 2 A TR AL AL Y
B 5 Vg WEMRIIEIA ARSI RR
Bor=-0.478") HBR(r=-0.389") R HKE
(r=0.378") R HIE B (r=0.392") SR LM
(r=-0.448") JRPAEEM(r=-0.416") SRR FHI
BELL(r=0.408") \TSS (r= -0.421"). £33 o] 42
Ty = 22502 = 0,356 54 55 — 0. 010040, R
H90.382,P 55 0.002, 5y gygpen oppy o3 Yy H Dt A
KA -0.477, - 0. 446 (£ 3) . T vy,

HE Y HEREN 0.618™ (3£ 3). Jish, RiLH
XM LTSS AT LIAE i 2 48 b5 , A R 5000 LA
1TSS & AR dh D, HARIRAR S H8 850RT fe i -
2.2.4  LAKIE B E AKX I8 AR 69 IF b R TR LAY a4
E 5 Ve BEMXHIEIRA R B S (G
FHr=0.380") KXBR(r=-0.511"") FEEKE
(r =0.389" ) 9\ 1% (r =0.362" ), TSS (r =
-0.488" ) LW EKE(r=-0.455") R REHE
(r=-0.460"). 1% | 7 0 £ AY: y, = 1.013 -
0. 533w ,R* 79 0.261, P J3 0. 004, R 4f 28 i+ E
Yigws L Y{&yﬁ*ﬁ%%%&jﬁ 0.511" Bt AR (3=
3) . MRPEHABIEAR T Ve A OC R AL, B BRAH SRR
I TSS AR S fa b, TSS & Rl &y, 45 2500
BAK. 7350 RSO N S S m e LE NS %
febr, AP, 5 T A%

£3 ZFMBBREATSSAXEREZSOESTER

Tab.3 Comprehensive evaluation scores of storage performance and stepwise regression analyses of relevant indices
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Tab.4 Hierarchical cluster results of storability of 30 varieties longan and data of corresponding effective predictive indices

R IR 5% AR B b
i Yiew Yiem %i Yigws Yigia %é;ﬁ aff A RER w(T55)/ wan( B/ JXUE:
E3il! g3l R % (mg-g™")
B -1.27 0.9 1 0.02  -1.06 1 4.28 -6 2 19.23 160. 69 2
FEE -0.87  1.01 1 -0.24  -0.02 1 4.06 -3 1 16.36 141.88 1
k=) -0.15 -0.78 2 0.00  -0.86 1 4.66 -3 3 20.28 192.06 2
w28 -0.74  0.57 1 -0.69  -0.82 1 .74 -2 3 20.721 188. 64 2
KR -0.19 1.2 1 -0.10 0.76 2 4.61 -2 1 16. 607 154.74 1
MR -1.25 0 0.02 3 -0.29  -0.60 1 6.54 -1 3 19.30 181.89 2
Ak -0.97 -0.25 3 -0.67 -1.33 1 3.45 0 3 22.93 209.84 3
ST RO 0.24 -0.48 2 0.46 0.01 2 7.74 0 3 22.28 184.39 2
e -1.05 1.18 1 0.44 0.24 2 4.26 0 3 15.92 137.53 1
FAEA  -0.41 -1.12 2 -0.68 -0.15 1 2.49 3 3 21.32 149.39 2
HEEHR -1.62 0.72 1 -0.69 0.12 1 4.67 5 3 19.1 168.22 2
PR 0.28  0.26 4 1.23 1.82 3 4.93 7 1 19.66 152.83 2
p NN 0.38  0.87 4 0.10 0.43 2 5.51 7 1 18.06 165. 87 2
ey 0.42 -1.39 2 -0.59 0.21 1 410 10 1 20.52 184.63 2
EViZN 0.11 -0.74 2 -0.77 -0.41 1 3.82 10 3 23.54 208.24 3
PALA 0.93 -0.63 2 -0.60  -0.50 1 6.23 11 3 2.22 203.06 2
Bise s 1.03  -0.70 2 0.29 0.32 2 6.4 11 3 19.73 97.54 2
TR 0.15  0.08 4 -0.37 0.07 1 4.82 12 2 19.88 168.72 2
WA 1.10  0.45 4 0.95 0.31 2 6.59 14 3 19.75 171.79 1
L1 g 0.81  0.88 4 0.77 0.65 2 8.06 14 3 16.19 120.73 1
AN 0.49 -0.94 2 -0.18 0.77 2 7.16 15 2 24.76 218.46 3
EES -0.17  -0.99 2 0.30 0.13 2 4.13 18 2 20.99 219.31 3
R 0.85 -0.63 2 -0.56  -0.17 1 577 18 3 21.7 195.25 3
PEATILS 0.66  0.02 4 -0.72  -0.39 1 6.45 19 3 20.68 194.85 2
KE1E 0.06  0.29 4 0.66 0.18 2 6.47 22 2 16.37 153.63 1
Kk -0.26  0.44 1 2.24 1.22 4 4.63 22 1 17.2 151.07 1
B 0.12 -0.16 4 .27 -0.27 2 2.41 25 3 20.56 174.42 2
A 0.34  0.86 4 18 0.88 2 575 25 2 17.12 162.53 1
SAAK 0.39 -0.46 2 -0.58 -0.73 1 1.14 33 3 22.28 194.13 2
PR HA 0.57 -0.53 2 -0.21 -0.79 1 6.55 33 1 21.39 198.94 2
STHIE 498 10.57 2.33  19.89 173.51 1.90
BAME 8.06 33 3 24.76 219.31 3
B/ME 1.14 6 1 15.92 97.54 1
A EX 0.34 1.3 0.36 0.12 0. 17 0.35

2.3.2 KB

b ¥
CRES

AR 30 S ARFIIRIN 4 2K (K 4).

P 1 AR S BE YR L 2 5 A
A B E A R TIR S e B AR A
P TOUR i R XS B HIR 57 A AR FIRA KUAS , 3L 16
P B PEIN( -0.77 ~0.02) FIB A P4y ( -1.33 ~
0.21) g, SR B RSO 2 B ik sl B g, R
AR 2 b 45 i 5 (141. 88 ~209.84 mg - g7'),

BR U Y 5 Yigs

DU T At B A Al s SO IR R i — 2.
http://xuebao.scau.edu.cn

]
A ih

I 2 ALK AR SEARAS B AR R S B e
B2 AR R L0 VTR KRS 1S B R AL
12 4~ f b, B PF (- 0. 18 ~0.95) Fits
AEPEGr (= 0.27 ~0.88) 2, R LA R Z T
SEMIT(97. 54 ~184.39 mg - g7') SR B ARGV 2
R — , WU R Z IR B B0 B o, 208 99 42
SRR IR (218,46 .219.31 mg - g71) , XUBRYK
S HR B AR SO R W, 46 72 18 B s, TR I
IMENRE T AR — 2K

H5 3k
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R, A T MRS BB SR AR PG (A 2R i A 1 45

HeH 3. A REE 1A ah B, #8728 3F 7 fie
(1.82), B PP (1. 23) , P RE SOR I g
R —2R HRHIE R R TSS i v 4R, B S 1
%, R B AARSOR L, T Tl

FeHl 4 A KEE L A ah A, B0 e
(2.24) ABZEVFIIUCR (1. 22) 5 SR RRE T3 22
[ —2 , AT R HGR 2, TSS HLEWE & 5L, R
BRSO ., IR H-

3 it 54Eit

3.1 AEMFERE T ZRBIXEERESITEN

Ve —FE 2 ZouAm gt o b i ik, N1
OIMTAE R R bR M E5 5 PR R A 5 T B2, 9F
TESEPR AR 72 FURE 22 F 50 0 45 21 32 B2 . 9 n 7
A R AR SRR A A AL i
AR B 1A AR A | O T R A B A2 5 A AR
H.

ASHIEFE R, FEAS [ 3L A 1] 058 g 3, 2R 5 B
WA B AN [, Ao 2345 PPAl it Bl 2 [8] 19 08 i e
T17E5 AFAE—EXMEIE , P Joie AL i R sl L
A ZE 5 W H BT BUVE N LUK , A1 2 A AN 08 41
18 JHZZICGE T , X 4% I S0 A4 I8R5 AR it 47 A
T, LAAS A TR 7105 22 SRR AN AL, AR HR 254
PO 1R 07 AR 5 A ERUROR 1 255 T, BI
Yo Y Vi M Vi, WTTER SR BL T 45 i FPEAS
[F] NSO R R 22 5, A Bl AR Tl L
(RSP PE (=t szl EuE PSR ST A e S U T
3.2 g BRI SEICE an BT S AR A 07 15 0 T AR Y Y

ey

M 7 2 UM 1A T e, AT LR R AR A
AT BERFEBEA T T, IR BEAG R A B H Y. i3
FZTT 3 AW — A3 5 1 4 DI RSCR P Y
PRI i 1 1 FCAN TR R RE 3 19 et B A, X
FABEFEI 30 A bl 5, 08 1 AR 3540 T
5 SEBRIEAS (2 0] 56 AR 3, A By iy — Bk
T3A0 AR AR B A A A S AR B AR A —
oY, FAb AR R B AR 5 4 A B ROCR 55 PF 2 H
A B AR R, B 5 R B
B ARAREBA R A AR AR A B A R (5
] R SE PR PG EV A B2 1 A

PR R AR S U R SRS 8 BSG28 i Jo 5 AN ]
I BRSO 22 18] B 5 2R 0T A5 , LA 36 I A ™ o i i
DI AR 22 T A SR S TR P ) T Rl R AR 22

FAb Ty T, NSRS EE R RS 3R K O B R
A i B UG IR Y 5 = W B K-35, 18
JREEIFTE AT LUK X 46 I 3R 8 — W g ko, LA
A A R P BT gy TOUI) BT VA T
3.3 30 M mFhEARR SR RE S K

T B A AR U R s =2 [ A S 2 A
S IR 30 A~dh Rl 7 2 R R Bt aE ) P
W or AT B O3 wh FRAE 2 Bl T 2B IRk
REMY 2257 T UL, 76 30 > dh il A il b
JE M T A A Oy, SRR T M, T U<
M 22 53, Al RE - BON R T J50™ Hu ) IR 1, (HAN 52
Wi 5 A A Al i 4 S8R i J5 5 A 56 AR 0 A 1) 245
SR TR SRS (R I RE 7 PR T SR WAL BT B 45 1 Y
SMIERFAE , ) — A df B[] — A~ SR | R] — AR B
AR, LA B[R] — AR AN [ 45 07 B SRS 2R 52
DR Bttt SR 225 , R 23 SR IE RCBOCR Y 22 5. A
BIF 5 36 B A R A T LR B 12 114 B 408 4 SR S
3 B0 BEAAR T, 2 S5 AT BE PR | M B R S
PR R T A A AR A, (HHC 5 IR Y 5 R BEAA A, A
TR R RE AN BRI T S i) 225 K.
3.4 #ig

AT TEAE I IR SR S S0l Jo B AL A s 70 A 114 2
il b, 20 ST 13 A P AN e MR R SR R AR
AAE T IR BE Y FUIN A 1Y, 50 £ R 1) A 2K
PR R bR, SR FAR IR/, T BRI s LA

EAR LA AANE MR o™ (E AT AT R [ (TSS)

AR R B A A 45 2R B FAR B R
VBERTRUBR. 4> J A X5 AN [ Ao AN ] 2R Bl L A ] 4
FAEAR YT SR S HEAT I BE VA IR, AT LA e
E BT A_E AR R, BEAT T (R DA X Al Y
RS B RS B s A 25 AR
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