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Hl &

KL (Ziziphu sjujuba Miller) FyE 2R} (Rhamnaceae) JEEE M A - N4 KB EIERE - JF
FERHRBIRRE » 2 53 i AL EERR A AR 2 st - Rl L TR (Gao et al,
2013) » FERARERL B A EAERER 90% LIE (Li et al, 2005) - E2HEHT 555 & B4
L% e AT AN EERTEIE - AREE 106 fFREMETHEIETR - 2R AT 86 At -
FE B 983 NN - H R BERR A B AT B S ER AT R B AR R R B BH - (AR 9 DA | HHRX
DA BE RN o A SN B B P R R SR B B et (2] - 2000) » 8 SR RIS HERE £
BB Ry s R e S -

AR HERRGRERH T SHEENEBRRS - Himk &1 80.86 =
85.63% ~ EJFFE 57.61 & 77.93% ~ AI¥RMEMEHE 0.57 2 2.79% ~ NRMEREHE 5.24 £ 7.18% ~ &
HE 4.75 £ 6.86% ~ igh5 0.37 22 1.02% ~ 7k453 17.38 1 22.52% F1ik43 2.26 22 3.01% - L& n]
WS TERE TG IRNE ~ 0700 - B ~ (LIAURERERIRERE - R DUORERIRT RS R 3= » (LIARURERERRY
TagEmxd (Lietal, 2007) »

ZE LR L EAEMEME RS L — R RE A /K Z iR (water-soluble
polysaccharides, WSPs) I 2543 & RIB L WESE (pecticpolysaccharides) » H Ry FEEE (uronic
acid) ~ [ HL (1 (arabinose) F1E LA (galactose) #1F% » ELA G 3H « YAk - K4S
8~ CRITFAIRE MRS M - DU B IS E IREE R S 2 A YR BUE (Zhao et al., 2008; Ji et al.,
2017) -

KL B Zmfioh s - - BB iR L &Y AR S RIERR /F I B (Jiang et al.,
2007) - K EER T S T R 58 i aA L (Rice-Evans, 2001) » /] TG R SE L 88
F9 E FR S E A A BRI IR AL Co MU P 9550 (Zhang et al., 2010) - HIFRRLER EAATERE R R i
Dhs » i HAli Ry BE R Al (EY) (Li et al., 2005; Li et al., 2007) -

AR ERAERE S - ROk as et - iEaEpbie - kR E5HATA
(Song et al., 2019) - FEFERLRHRWIFE R E 7 £ 8 H » (HZEIAJIBCE - 575 KEUHeE
REEERE » BRI » BB R ERE R — - iE R R A R
i R NS HE ~ BRI EZRE ~ R TREC AR S EL AR AL A A O (o ) H MR st a 2
B BRI R R A SR E SRR - E 0 KRR EE g 8 (b
A+ 2007) °

Rl T BIERL R TTE R, - TS IR E SRR S H 1) - DR BRI R IR e
i KEE o AW IR SRR - WA RIS R T o B Pl » PLi L e
LS WA AR R EERUT 2 - SRAT R B R B P -
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Fig. 1 Five stages of different maturity of Chinese jujube
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A (mm) FR -

(=) E& (weight) : fEHEFREFFHIERER S - BALIA (2 2R -

( =) MR MEEIZY) (total soluble solids) ~ R ERE (titratable acidity) s bE/#E L (acid-sugar
ratio) : REMET R HIHEEEET (refractometer PAL-1) #HIE# n[ S MEETEY) - BLALLL
°Brix 7~ {5 H 3 E & (TIM860 Titration manager, Radiometer analytical) JH[%E ]
TERS - DL 0.1 N NaOH SHE » Tt BUEFFLUARERE (0.0067) #a5 - Bz g - L
FR o DARERIVAME T2 Y B mT i & B OB R RR LL - A =CR T YA MR & VIR LA AT %
TERE ©

CHIEADEEAE

A [ AR R M SRR T R L & Y RO B 2 BHE - AR R B R E
2.0 g - FFLL 80% kG 15 /NS 250K - HIERRE LAY ~ JEEER - SOBE - HipE - RE
B s IR YR < S & -
(—) ¥ W1t & % (total phenolic) Jz 28 2 B (flavonoids) : {# F 43 )¢ ¢ B 1 (U-2800A
Spectrophotometer, Hitachi) #[%Z - £ Quettier-Deleu Z£ A (2000) 2 &k5s /7 14300
i DAk SHERED EUA (Folin-Ciocalteu phenol reagent, FC) JIE Z< HURIIHER) & & » B
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performance liquid chromatography, HPLC) (Model L-2000, Hitachi) 43471 - HPLC £
JEHTEH: (Aminex HPX-87H) » #8h#H % 0.005 M §if# - Pump i 3% k 0.6 ml/min »
RHEHBEBEERZSEA 10 pl 2 B AL 43 B RS SR DU B 3RS Ml 2% (Refractive Index
Detector, RI Detector) (L-2490, Hitachi) {5{Hl] » #EEE Fy 37°C - DL HPLC #{l]€ H 3
HIENER (peak) RiE ~ R/ IRFEMHCR AR S F BT T B AR -

A~ FRET A
2 B 95 18 & F) DL SAS Enterprise Guide 7.1 (statistic analysis system software-Enterprise
Guide 7.1) #kfgETE BE M (ANOVA) » fE i/ N 7= ¥4 (least significant difference,

LSD) #5E T » #p < 0.05 RO E ZBIHEENEZR - DIEEZVE (mean) FIEHERE
(standard error, SE) RoRE I EH &&= -

S

—  TRIAAEHREAIRRERE LR

AN R ER AL 3 o2 R R R n[ i PR T ) 2 R e 3 s S i g m (2R 1) - Horfp
80% R ZHTIERL R B RIE AR » T 27.8 mm > BHFE AN 20% FRAVE ZH kL3 (26.3
mm) - {HEL 60% k¢ 100% BEVE I RRERE - —HZMRERBEEEAZR -

K1 NG RRE W E R M P
Table 1 Comparison of fruit quality characteristics and different maturity Chinese jujube
Total soluble Titratable

Fruit maturity ~ Fruit length Fruit width Weight . .

(%) (mm) (mm) (@) solids acidity

’ ° (Brix) (g- L")
20 26.3£0.4 c* 18.8+0.3 a 48*0.2a 244+0.6d 125*+05a
40 26.6+0.4 bc 18.7+£0.3 a 47%0.1a 26.0=0.5¢ 13.0+£0.5a
60 27.3%£0.3 ab 18.8+0.2 a 49+0.1a 27.7+0.4b 11.5+0.7 a
80 27.8+03 a 18.5+0.3a 48+0.2a 28.6=0.2b 13.1+0.7 a
100 27.4%0.3 ab 19.1+£0.2a 50*x0.1a 31.8+0.7a 12.8+0.5a

“Means with the same letter (s) within a column were not significantly different at 5% level by LSD test.



CEREECHRE-THEE M RS FE
J. Agri. Assoc. Taiwan 20(2)
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Fig.2 Comparison of total phenolic compounds (A) and flavonoid (B) content at different
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maturation stages of Chinese jujube. Error bar is the standard error of mean (n = 10).
Means with the same letter (s) are not significantly different at 5% level by LSD test
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FHAN ] R EE L B2 A i B AL B ) s BB T ARG SRS (3R 2) » KLz R
Bl ~ AIEIDE ~ EERE bR BN & R A BT U R B RN B L - 1B e
MBSV B RS I B A ANRZ R T A B - BBz e B B BRI R ~ a
B ~ TR (R 3) ~ MEML A RRERR S R (18 3) o RLRRZREERG DURDE ki &% -
FEFER L » 1LIBUMER i) - SRBE R AR R B EE IR R 10 1 B Ay LA R AU R
REETEER (R 3) -

K2 ANEFTTEHRLEREZ R & BT AT RER
Table 2 Results of ANOVA analysis for different drying methods for determination of
saccharides, total phenolic compounds and flavonoid of Chinese jujube

Total phenolic

Source DF Fructose Glucose Sucrose Sorbitol compounds Flavonoid
Treatment 1 17862.7**  9741.7** 27587.9** 0.56 0.298%*  3464.3**
Maturity 4 3756.0%*  2541.8* 6333.8%* 7.5% 0.004 2431.7%*
TxM 4 7378.6%*  5082.2*%*  4030.5%* 2.39 0.082%** 931.9*
Error 90 816.5 808.8 1106.5 3.63 0.02 293.5

*,** Significant at 5% and 1% levels, respectively.

K3 ARz SRR S E LE
Table 3 Comparison of different drying methods for determination of fructose, glucose,

sucrose, and sorbitol of Chinese jujube

Treatment Fruit maturity Fructose Glucose Sucrose Sorbitol
(%) (mg-g'DW) (mg-g'DW) (mg-g'DW) (mg-g'DW)

20 140.70 ¢* 145.97d 75.69b 448 a

40 192.57 cd 196.15 abc 29.33 cd 474 a

Sun-dried 60 200.08 bc 203.68 abc 36.59 ¢ 3.89 a

80 175.34 cd 184.64 c 70.01b 293 a

100 174.54 d 182.42 ¢ 61.08 be 272 a

20 225.44 ab 215.17 a 71.37b 401 a

40 231.34 a 221.30 a 74.99 b 4.05a

Hot-air drying 60 184.65 cd 188.09 be 75.20b 311a

80 198.77 bed 203.30 abc 86.28 b 352a

100 176.69 cd 183.70 ¢ 130.96 a 332a

*Means with the same letter (s) within a column were not significantly different at 5% level by LSD test.
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Fig. 3 Comparison of total phenolic compounds (A) and flavonoid (B) content of Chinese
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jujube by sun-dried and hot-air drying methods. Error bar is the standard error of mean
(n = 10). Means with the same letter (s) are not significantly different at 5% level by
LSD test
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Comparison of the Quality of Fresh and Dried
Chinese Jujube at Different Stages of Maturity

Ya-Ling Chang"”  Jui-Sheng Lai"”

Abstract

To ascertain the effect of maturity and drying processes on the fruit quality of Chinese
jujube, fresh jujube of different maturities were used. The fruits were dried under the sun and
in hot air to compare the effect of drying methods on dried jujube quality. Test results showed
that the length, soluble solids, total phenolic content, and flavonoid content of fresh jujube fruit
increased along with maturity. Eighty percent mature fresh jujube fruit had a length of 27.8 mm,
total phenolic compound content of 9.9 mg « mL, and flavonoid content of 439.4 ;1 g » mL",
which was higher than jujube of other maturities. In the fruit drying process, jujube dried under
hot air had higher flavonoid and total phenolic compound content, and 80%mature dried
jujube had the highest total phenolic compound and flavonoid content at 1.19 mg « mL"! and
159.42 p1g - mL', respectively. Fructose and glucose accounted for the highest percentage of
sugar in dried jujube, followed by sucrose, and sorbitol with the lowest percentage. The ratio of
fructose to glucose is about 1: 1. Overall, both fresh and dried fruit quality can be affected by the

maturity and processing method.

Keywords: Chinese jujube, Maturity, Drying, Quality, Total Phenolic Compounds
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