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R oA EEB R - DU R TS
A8 S B R A E B LB
BT EEZ AT 2020 FREME S
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HA T H 2 DR LR S 2 1.27CE0f/ 2 wk
HY T 2GE TR R 0 BBy an i ] BRI e
&G R FEE (chilling injury) - 15 on E [ K
FEEM - RIS T8 i 2 e s B
fn AR o FA R (5] A 2 S ECOR i 52 1R
& - ARR TR B A T A RUERIEL  EAEE
HURETNE G E » SRR E R BN
Fea o RAMSBRAE 2 RKEZAKZIR (water
soaked) - i O] B Y I 2N AR B > T FEE NI
MERBZmiER M - RERAE - ST -
H i O P~ e P ] R TEL 48 iR BE 52 & (Lee
2019) - Al HIY RiRseE "G 998, -
BR12 K BRE13 MEREFELEESR
BRI AR o BT TS A
T EE ) ETILE MARREREREER
BRI 2 2% © 5340 thil TR 9 5%, -
"BRE125 K BE 1355 RERE R LE
W M bk, 24 IREEE S EE
I BLE R 2 2% -

MFERTTE

REEENYICHECHAE

GBI 2 A et Ry AR Y R L B [ 22
SER Y FTERE 0 DL 10 F A B A R B RhA -

rere

]

1% W3

IR A - IR R, CRE)) TR
Bogk, ~ 'TBR 125 R TEE 133, s
3m o {TREEE 6 m x 6 m o Rl EREE DLAY = 2R
s o alERATEE 10 SREIEA R A H R NAET 2
TERRHE I - PR 2 TR R E kL
RPN =%E NP KE:fl4:2:5)
1,500 g » 2018 A= 9 H 30 H#z{& » BLGHETT
Ao iE  HEX 20202 4 H > &
BRSO NMNEE R E - (ERRERE AN
Y2 AT o FREEHBRYCAT - HE
PR 1% e AT 8 M e T T N TR R B
P

REIEE KITE  EREERE AR T
BEEREEE GBI R LR K'E
B 139, o REREE EE, WsEE ik
EERHEAREEHBZ REIINE - RE
e~ REmK - BE - REOFE - “A(bhx
BNE - BN E - 5 %EEZY) (total
soluble solid; TSS) ~ B E N & & (titratable
acidity; TA) « BEBSEES (L - 45 SLTRERL 705 1
JE 300 {ETERE - EEELE R EER R % 10 d
W ERE W& 40 d B 1 IURE
Z&E 10 d £REE 1 - B 10 BRAEE AR
BRI 4 R TEEIHER 10 RE R 1
i st 4 B - BB RE > HEGVERER
BRI By 6-9 AR FE > TR -
% bnfE & B S ERILEF BRER A - (1) "BE, (TR
)6 AR 95 d 0 T oy PR & 100
d - 8 7312 106 d » 9 p#dkii% 111 d -
(2) "&Hk, ¢ 6 sEFKIR 125 d 0 T Sy AR
% 138 d - 8 7@ Hiz 145 d » 9 7 ek iz
155d-(3) "BRIFE, 6 3PRHTR 100d
7T A% 111 d > 8 R 1R 121d 0 9
DEFEHR 131de (4) "BR 1258, 63
e 111 d - 7 334k 116 d » 8 3 #44%
% 121.d > 9 3 #di 1% 126 d - (5) "B 13
5706 PR 96 d 0 T o EEH 1% 106 d
8 A% 116 d » 9 R 1% 126 d -

SEIME ~ REHE - REE R

SRRz (RN G B S L 3 BE A 1% T
LI st (color meter) 23 BIHIE L ~ad" ~ b
{8 © L (lightness » FREAZE) sk 100



BREEREIELRE 211
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Fig. 1. Changes in fruit (A) fresh weight, (B) fruit lon-
gitudinal diameter, (C) fruit transverse diameter and (D)
longitudinal/transverse diameter ratio of ‘TN 9°, ‘TN 12,
‘TN 13” and ‘Xue Mi’ jujube during growth and devel-
opment. Different letters following the value represent
significant difference according to #-test at P < 0.05.
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Fig. 2. Changes in fruit (A) total soluble solids, (B)
titratable acidity and (C) sugar/acid of ‘TN 9°, ‘TN 12°,
‘TN 13’ and ‘Xue Mi’ jujube during growth and devel-
opment. Different letters following the value represent
significant difference according to s-test at P < 0.05.
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Changes in fruit (A) respiration, (B) ethylene production, (C) firmness and (D) peel thickness of ‘TN 9°, ‘TN

12°, “TN 13’ and ‘Xue Mi’ jujube during growth and development. Different letters following the value represent sig-

nificant difference according to ¢-test at P < 0.05.
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T B &2 1.98 uL « kg« h' > 4 100-130 d 1%
BAAEES —JH 1.98 uL - kg« b7 iR Lot =2
16.14 uL « kg« h' BE - RANSGERKRNE
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Table 5. Chilling injury on fruit peels of jujube ‘TN 9°, ‘TN 12°, ‘TN 13”, ‘Xue Mi’ and ‘Jin Tao’ during storage at
5C.
Chilling injury index
Maturity Varieites 10 12 14 16 18
Six-tenth Tainung No. 9 0a’A" 0aA 0.05+0.05" aB 0.05+0.05 aB 0.05+0.05 aB
Tainung No. 12 0aA 0.55+0.19cA  0.55+0.19cA 0.55+0.06 bA  0.75+0.24 cB
Tainung No. 13 0aA 0aA 0aA 0aA 0aA
Xue Mi 0.15+£0.15bB  0.20+£0.14bB  0.25+0.13 bB 0.45+0.13 cC 0.45+0.13 bC
Jin Tao 0aA 0aA 0aA 0aA 0aA
Seven-tenth ~ Tainung No. 9 0A 0aA 0aA 0aA 0aA
Tainung No. 12 0A 0.10£0.10bA  0.10+0.10 aA 0.15+0.15bB  0.15+0.15bB
Tainung No. 13 0A 0aA 0aA 0aA 0aA
Xue Mi 0A 0aA 0aA 0aA 0.05 +0.05 aA
Jin Tao 0A 0aA 0aA 0.10£0.10 aA 0.30 £ 0.10 cA
Eight-tenth Tainung No. 9 0A 0aA 0aA 0aA 0aA
Tainung No. 12 0A 0.60 £0.20 bA  0.60 +0.20 bA 0.70+0.19bB  0.70 +0.18 cB
Tainung No. 13 0A 0aA 0aA 0aA 0aA
Xue Mi 0A 0aA 0aA 0aA 0.10 +0.06 aA
Jin Tao 0A 0 aA 0aA 0.15+0.10 aB 0.40 +0.08 bC
Nine-tenth Tainung No. 9 0aA 0A 0aA 0aA 0aA
Tainung No. 12 0aA 0.25+0.10B 0.25+0.10 cB 0.45+0.13 cC 0.45+0.13 cC
Tainung No. 13 0aA 0A 0aA 0aA 0aA
Xue Mi 0.05+0.05bA  0.15+0.10B 0.15+0.10 bB 0.15+0.10bB  0.20+0.08 bB
Jin Tao 0aA 0A 0.10+0.10 bA 0.10+£0.10aA  0.35+0.24 bcB
Chilling injury index
Maturity Varieites 20 22 24 26 28
Six-tenth Tainung No. 9 0.06 +0.06 aB 0.27+0.10 aC - - -
Tainung No. 12 1.70+£0.10bC ~ 2.05+022dD  225+0.15dE 3.11+0.13 dF 3.11 +0.13dG
Tainung No. 13 0aA 1.25+0.30 cB 1.40 +£0.29 cB 2.00+035bC  2.60+0.32cD
Xue Mi 0.51+0.12 aC 0.56 £0.16 bC 1.11+£021bD  2.15+£0.49cE 2.15+0.49 bE
Jin Tao 0aA 0.10+£0.10aA  0.70+£0.17 aB 1.10+£0.10 aB 1.70 £ 0.38 aC
Seven-tenth ~ Tainung No. 9 0aA 0.15+0.15aB - - -
Tainung No. 12 020+£020bC  0.92+0.22cC 1.35+0.28 aD 1.90 +0.10 bE 1.90 +£0.10 bE
Tainung No. 13 0aA 0aA 1.35+0.34 aB 1.35+0.15aB 1.40 £0.41 aB
Xue Mi 0.33+0.08bB  0.43+0.08 bC - - -
Jin Tao 0.50 +£0.10 cA 1.00 +0.26 cB 1.40+0.14 aB 2.20+0.14 cC 2.75+0.22 cC
Eight-tenth Tainung No. 9 - - - - -
Tainung No. 12 0.60 +0.26 dC 1.46 +£0.48 cC 1.69+£048cD  2.27+0.54cE 2.27+0.54 bE
Tainung No. 13 0aA 0aA 0.56+0.21 aB 0.56+0.21 aB 1.16 £ 0.50 aC
Xue Mi 0.20 £ 0.08 bA 1.46 +£0.48 cB - - -
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Table 5. Chilling injury on fruit peels of jujube ‘TN 9°, ‘TN 12°, ‘TN 13°, ‘Xue Mi’ and ‘Jin Tao’ during storage at

5°C. (continued)

Chilling injury index

Maturity Varieites 20 24 26 28
Jin Tao 0.40 +0.08 cC 0.80 = 0.08 bD 1.15+0.10 bE 1.65 £ 0.40 bF 2.29 +£0.28 bG
Nine-tenth Tainung No. 9 - - -
Tainung No. 12 1.39+049dC  245+0.22bE 2.45+0.19 bE - -
Tainung No. 13 0aA - - -
Xue Mi 0.58 £0.21 cC 0.58 £0.21 aC - - -
Jin Tao 0.40 +£0.22 bB 0.50 £0.17 aC 1.27+0.22 aC 1.45+0.21 D 2.19+0.28E

* Days after storage.

* Means separation within column (small letter) of same production time with different varieties. Different letters following the value
represent significant difference according to #-test at P < 0.05. Investigation was conducted from December 1, 2018 to March 31,

2019.

* Means separation within column (capital letter) of same varieties with different production time. Different letters following the val-

ue represent significant difference according to #-test at P < 0.05.

“Mean =+ standard error (n = 4).
" End of test.
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Studies on the Physico-Chemical Changes in Fruits
of Jujube (Ziziphus mauritiana Lam.) ‘Tainung No.
9°, ‘Tainung No. 12’ and ‘Tainung No. 13’ during
Development and Storage

Jhan-Hong Guo', Min-Chi Hsu®, Kuo-Dung Chiou’, Wen-Li Lee’, and Yu-Shen Liang™

Abstract

Guo, J. H., M. C. Hsu, K. D. Chiou, W. L. Lee, and Y. S. Liang. 2022. Studies on the
physico-chemical changes in fruits of jujube (Ziziphus mauritiana Lam.) ‘Tainung No. 9’,
‘Tainung No. 12’ and ‘Tainung No. 13’ during development and storage. J. Taiwan Agric.
Res. 71(3):209-229.

To investigate the physico-chemical changes of jujube fruit during growth and stage, the vari-
eties of ‘TN 9-New Honey King’, “TN 12-Water Honey’, and ‘TN 13-Shirley’ were used as materials.
The results showed that the fruit growth pattern appeared double the sigmoid curve on fruit fresh
weight, fruit longitudinal diameter, and fruit cross diameter. ‘TN 13’ reaches its maximum weight
and total soluble solids content increasing over the rate of 10°Brix after 100 d pollination, whereas
‘TN 9’and ‘TN 12’ reached their maximum after 120—130 d after pollination. “TN12’ produced the
least amounts of the respiration rate and the ethylene production rate during fruit ripening. Compared
with ‘TN 12°, ‘TN 9’ produced a higher respiration rate by 1.75 times; ‘TN 9 and ‘Xue Mi’ varieties
produced higher ethylene production rates by 4 times. The peel color lightness of Tainung varieties
was 50 at harvest. The peel chroma values of “TN 9°, ‘TN 12’ and ‘TN 13’ was 38, 30, and 43, respec-
tively, at harvest. The hue angle of “TN 9°, ‘TN 12” and ‘TN 13’ was 97°, 95°, and 110°, respectively,
at harvest. The decay rate of “TN 9’ occurred earlier during the storage was higher than the other vari-
eties, ‘TN 12’ chilling injury index rose fastest when being stored at 5°C and 1°C. ‘TN 13 performed
slightly better than the control ‘Jin Tao’ variety at 5C and 1°C in chilling injury index. The decay rate
was slightly lower than the control ‘Jin Tao’ variety at 5C and 1°C. The total soluble solids performed
better than the ‘Jin Tao’ varieties during storage.

Key words: India jujube, Tainung, Double sigmoid curve, Fruit growth and development, Storage
life.
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