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Main physical properties and nutritional indexes of fresh jujube
fruits during ripening process in Northern Shaanxi

SU Juanjuan, KANG Chenxuan,SHI Qianqgian,ZHANG Zhong, LI Xingang

(Key Comprehensive Laboratory of Forestry Shaanzi Province ,College of Forestry s Northwest A& F

University ,Yangling s Shaanzi 712100, China)

Abstract: [Objective] The present study determined the changes in nutritional components of fresh ju-
jube fruits during ripening processes and compared contents and characteristics of sugar and acid accumula-
tion among cultivars to provide basis for quality evaluation of fresh jujubes and selection of excellent culti-
vars for Northern Shaanxi. [Method)] A total of 13 fresh jujube cultivars widely cultivated in Northern
Shaanxi,including Qiyuexian, Fucuimi, Zaocuiwang, Fengmiguan, Gagazao, Xiangfenyuanzao, Yanliangcui-
zao, Hamazao, Lingwuchangzao, Jing 60, Dabailing, LLengbaiyu and Linyilizao, were selected. The fruits in
white mature period, half red period and full red period were picked for determination of appearance charac-

ters,internal quality and functional components by conventional quality analysis, high performance liquid
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chromatography and spectrophotometer methods. [Result] Among the 13 cultivars,single fruit weight was
4,21—23.96 g, hardness was 5. 60— 8. 49 N, and fruit shape index was 1. 05— 1. 93. Qiyuexian, Zaocui-
wang, Hamazao, Jing60 and Dabailing had larger fruit size, while Fengmiguan and Xiangfenyuanzao had
smaller fruit size. During fruit ripening, the content of soluble solids increased significantly, while V¢ con-
tent had no significant changes. Except for Xiangfenyuanzao, Yanliangcuizao and Hamazao, the soluble sug-
ar contents of other 10 cultivars showed an increasing trend. Except for Linyilizao, Qiyuexian, Fucuimi,
Gagazao and Yanliangcuizao, the titratable acid content of other 8 cultivars increased continuously during
fruit ripening. The total phenol content decreased except for Lengbaiyu. Compared to different maturity pe-
riods, the content of total flavonoids in Qiyuexian increased significantly during the fruit ripening,the con-
tents in Zaocuiwang, Hamazao and Dabailing increased significantly from the white mature period to the
half red period before decreasing significantly during the full red period. The contents in Gagazao and Leng-
baiyu decreased significantly from the white mature period to the half red period,and then increased signifi-
cantly during the full red period. The total flavonoid content of other 7 cultivars decreased continuously.
The contents of procyanidins in all cultivars showed a decreasing trend. [Conclusion)] The cultivars with
good comprehensive characteristics in Northern Shaanxi included Hamazao, Jing 60, Qiyuexian, Fucuimi,
Fengmiguan and Xiangfenyuanzao. Hamazao and Lingwuchangzao were suitable for full red period harvest

while others were suitable for half red period harvest.

Key words: fresh jujube;nutritional components;harvest;quality evaluation
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Table 1 Comparison of appearance characters of 13 fresh jujube cultivars in Northern Shaanxi
st i IR g Y12/ mm itz /mm R 45 % iz /N
Cultivar Single fruit weight Vertical Horizontal path Fruit shape index Hardness

+ A fif Qiyuexian 23.70+£3.47 a 43.43+2.09 b 35.93+2.40 a 1.22 fg 6.4540.94 cd
R e % Fucuimi 14.44+1.89d 32.56+1.53 f 30.48+1.82 e 1.07; 6.85+7.80 ¢
i £ Zaocuiwang 23.96+2.33 a 41.51+1.88 cd 35.37=+1.40 ab 1.17 gh 7.67+1.13 b
i B Fengmiguan 4,2140.43 g 21.05+1.32 h 19.84+0.64 i 1.06 5.60+0.80 e
RARE Gagazao 9.254+1.17 42.01+1.88 ¢ 21.81+£1.13 h 1.93 a 6.3710.69 cd
2 ¥y A Xiangfenyuanzao 9.424+1.57 f 29.70£1.65 g 24.08+1.43 g 1.23 f 8.0940. 86 ab
&) B i € Yanliangcuizao 15.39+2.16 d 33.554+2.10 f 31.974+1.50 d 1.05j 7.95+1.65 ab
i % Hamazao 19.20£1. 21 be 46.46+2.52 a 30.9842. 28 de 1.51 ¢ 8.494+0.78 a
R KA Lingwuchangzao 14.52+1.87 d 44,4342.59 b 26.82+1.50 f 1.66 b 7.81+£1.17b
H 60 Jing 60 22.86+2.74 a 47.44+2.15 a 34.2941.87 be 1.38 ¢ 5.66+0.92 ¢
K H 44 Dabailing 20.14+2.43 b 40,224+2.14 d 34,.7141.74 ab 1. 16 hi 6.0641.04 de
¥ H % Lengbaiyu 12.48+2.02 ¢ 38.03+2.35 e 26.29+1.89 f 1.45d 8.12+1.09 ab
Il iy Z4 4 Linyilizao 17.82+2.30 ¢ 37.46+2.17 e 33.19+2.58 ¢ 1.13 1 7.61+1.17b

T A B 5 Bn AN )/ S B R AN [A] i Z B8] 78 P<<0. 05 KF 25 B2, K 5.6.7 7.
Note: Different lowercase letters indicate significant difference at the P<C0. 05 level. The same for Table 5,6,7.
2.2 BAHARERMEZEFRIBILE A ity Bl R S G R P R PR R R Ve AR
2.2.1 TBEBABHA Ve & BRI 13 R IR 2,
F2 Bt BAHEERMREIHAIEFAREERDM Ve EEWRER
Table 2 Comparison in soluble solids and vitamin C content during fruit ripening of 13 fresh
jujube cultivars in Northern Shaanxi
Rl Al PEE T Y & &/ % Soluble solid content Ve &R /(mg+ g ') Ve content
Cultivar H 2 WMP L1 HRP 44145 FRP 1 #UJH WMP 40 HRP A=21) FRP

+ A fif Qiyuexian 11.58+0.77 ¢ 14.534+1.42 b 21.91+1.27 a 1.89+0.03 b 1.7840.05 ¢ 2.0840.05 a

R Ifi 2 Fucuimi 16.35+1.49 ¢ 22.81%+1.49 b 25.62+1.28 a 2.20£0.13 b 2.58%+0.16 a 2.394+0.14 ab

H i ¥ Zaocuiwang 15.24=+1.76 ¢ 24.95+1.87 b 28.1941.56 a 1.96+0.13 ¢ 2.35%+0.02 a 2.14+£0.05 b

i B B Fengmiguan 18.06+1.26 ¢ 24.824+1.21b 28.70+1.54 a 2.6840.23 b 3.0840.07 a 2.49+0.19 b

RABRA Gagazao 17.63+0.93 ¢ 19.92+1.11 b 21.27+1.41 a 2.75+0.09 a 2.62+0.06 a 2.33+0.21b

2 ¥ [ & Xiangfenyuanzao 17.154+1.24 ¢ 22.43+0.96 b 28.22+1.37 a 3.33%+0.22 a 2.454+0.17 b 2.6940.03 b

[&] B Jifi & Yanliangcuizao 19.96+1.43 ¢ 24.08+1.51 b 27.58+1.93 a 2.1640.05 a 1.8840.02 b 1.824+0.03 b

4 1 Hamazao 16.05+1.55 ¢ 23.294+2.16 b 25.85+1.77 a 3.30+0.13 ab 3.5640.16 a 3.044+0.15 b

R XK Lingwuchangzao  16.40+0. 81 ¢ 23.91£1.38b 26.02+£1.76 a 2.831+0.14 a 2.524+0.06 b 2.9840.02 a

60 Jing 60 14.43+1.16 ¢ 18.51+1.81b 22.35+2.34 a 2.7840.12 a 2.37£0.15 b 2.43+0.11 b

K4 Dabailing 14.29+2.95 ¢ 18.45+£1.72 b 23.25+1.98 a 2.1040.09 ab 1.894+0.09 b 2.45+0.19 a

¥ E Lengbaiyu 19.63+2.15 ¢ 25.93+1.59b 29.65+2.32 a 3.15+0.18 a 2.971+0.14 a 3.07%+0.11 a

I #7434 Linyilizao 17.73+£1.62 ¢ 19.85+1.83 b 22.54+2.18 a 1.8140.06 b 2.01£0.15 a 2.21+0.05 a

AT B S

3.4,8,9.

1 2 nl A, fE AR A AR L, 13 A B

B AN R /NG 7 B 227 ] — i A0 AS ] B 3004 3 Pk 22 55 (P<C0. 05) .,

Note: Different lowercase letters indicate significant differences in same cultivar between different periods (P<Z0. 05). The

#*3,4,8,9 4.

same for Table
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Table 3 Comparison of soluble sugar and titratable acid content during fruit ripening of 13 fresh

jujube cultivars in Northern Shaanxi

AR S R/ (mg e gD

A ER G/ (pge g D)

f¥ Soluble sugar content Titratable acid content
Cultivar SR ARt EoeaR ] S| ARt KA
WMP HRP FRP WMP HRP FRP
g?u%f(ian 145.5643.20 ¢ 208.814+4.08 b 244.76+8.78 a 3 482.85+414.20a 3558.50+76.15a 2 706.69+184.71 b
&?if‘m 220.06+3.23 b 287.31£7.71a 289.21%£3.84a 3 111.70490.00 ¢ 5013.94+76.55a 4 299.444+64.40 b
$%J_ 189.354+3.41 b 301.54+14.42 a 314.89+4.87 a 2 626.47+104.65c 3472.38+115.38 b 4 136.00+58.42 a
Zaocuiwang
%ﬁﬁk 212.71+12.79 b 279.47+4.03 a 282.41+4.75a 3247.26+£98.25b 5116.48430.51 a 5 121.38490.46 a
Fengmiguan
RARA - .
Gagazao 209.14+6.87 b 218.46+3.16 ab 222.914+3.38 a 3 882.79+87.46 b 6 165.124+116.90 a 3 951.40+53.97 b
2 Yy 5] 4 ) - .
. 187.9744.06 ¢ 305.004+11.51 a 279.04+2.52b 1970.42+88.18 ¢ 2893.57490.48 b 3594,32+84,40 a
Xiangfenyuanzao
I‘EJ &Hﬁ&k c . IS c IS [N~ c IS
. . 248.59+14.63 a 242.35+3.58 a 247.99£5.26 a 4 555.30£298.76 a 4 971.59+280.79 a 3517.214+66.76 b
Yanliangcuizao
iy B A
Hamazao 200.944+4,.73 b 283.12£3.73a 279.9642.93 a 2590.20+£89.99 b 3997.444126.53 a 4 136.274+112.37 a
iﬂkzﬁ 171.6248.06 ¢ 276.154+7.21 b 304.91+4.89a 2877.97+266.21 b 2 972.10+451.04 b 4 756.64410.32 a
Lingwuchangzao
A 60 Jing 60 181.6248.72 ¢ 236.344+9.38b 273.14+1.44 a 3 642.85+66.81 b 5453.374133.09 a 5 715.16+219.27 a
%i%ljﬁng 202.79+4.52b 212.71£8.96 b 227.59+4.45a 1614.42466.32 ¢ 1884.33+£78.89b 2393.60%£61.91 a
N
;Zr%lgﬁiyu 256.72+14.89 ¢ 313.06+6.26b 364.72+1.17a 2 175.42+74.58 ¢ 2 654.47479.03 b 5 604.034269.66 a
I 4o 4
Linyilizao 227.01+4.49b 237.76+£9.05b 259.38+3.88 a 2620.66+33.40b 2 472.04438.86 b 3 575.80+258.46 a

R4 BRI BAHRERMRIAAIERPERILOLLE

Table 4 Comparison of riatio of sugar and acid during fruit ripening of 13 fresh jujube cultivars in Northern Shaanxi

BER It Ratio of sugar and acid

BEPR I Ratio of sugar and acid

=] 1
fn — - fin — -
Cultivar SE L] R AR Cultivar SESG] e e
WMP HRP FRP WMP HRP FRP
N N
L.Fl ﬁ 41.60 ¢ 58.00 b 90. 67 a iy K 77.27 a 70.77 b 68.27 b
Qiyuexian Hamazao
ﬁ‘”ﬁi 71.00 a 57.46 b 67.26 a iﬁk%} 59.17 b 92.03 a 63.52 b
Fucuimi Lingwuchangzao
a -
+Hf€£ 72.81 b 86.14 a 76.80 b o 60 50. 44 a 42.96 b 47.91 a
Zaocuiwang Jing 60
m%é:ﬁ% 66.47 a 54.80 b 55.37 b ju;lé&(\ 126.75 a 111.95 b 94.83 ¢
Fengmiguan Dabailing
RARE -
o= 53.62 a 35.24 b 55.73 a RHEE 116.68 a 115.96 a 65.13 b
Gagazao Lengbaiyu
ErNEIN o
LA 94.00 b 105.17 a 77.50 ¢ i i 5 24 87.31 b 95.12 a 72.06 ¢
Xiangfenyuanzao Linyilizao
el B 4 54.04 b 48.48 ¢ 70.86 a

Yanliangcuizao

12 3 Al A, 2 S A I A R, 13 A A
Foft 64 1] 35 PR 25 HE Ol 145, 56~ 364, 72 mg/g. 1 it
X B A Gk A AN [ I S0 Bl T L 3 g (B A Y

CIRR R i O NSRS UEI R AR R TE S D) AR
P4 21 ) 0 T R s 1) R AR B G A R T
PR 5 eIl D I (H 22 7 A s e A L
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FEAR 10 A R TE B G A b & i B R 28

Hi % 3 38 AT A, 13 A £ A Ay ] i 2 IR
1614.42~6 165.12 pg/g. NI E L5 B Pl LLB 1
i g B4 A DA 1 S0 J00 30 > 21 300 W] 0 A TR 1 i A T U

R SAR CEIE AR IRTE 31 DIIFR oWEE INNIIF: AN

AR ] WA 4 A4S SR R E R AR A R
P S 3] 2 21 3708 o > 20 300 31 4 20 30 S0/ 5 i R
T8 A R Y AR S R B L R G R v Y R
.

B3R 4 36 W] AL 13 A4S B R R OB R Lo
35.24~126. 75, H [ 2 K 12 BRI S
(126.75) & F 8 F A% (41, 60) ;L0 AV 1 F &

(115.96) , R AR A H ML (35. 20) s 2O MK AR e

(94.83) , 4T 60 HAK(47.91),

2.2.3 THRMEEGESs A A E ] HPLC BN E
(13 A i A0 RS2 W]V T B b SR T A R R
A TE DL 45 L 5 MK 6, RS K6 AL
A B AL B BR R S A At R SR

I Jey B A A0 A i Pl A AE AN . A R
L 13 S SR R R S R OB % il 20. 68~ 83. 26
mg/g. FA N 21. 11 ~95. 35 mg/g, FEME & &0
6.65~111.76 mg/g.

th 2 5 IR 6 30 AT, A ) Fp R 8] R 2 A 3
WELH 53 & BN R) ARG e 2 R L R R
R A 4 A B A A MR M 3 ol
TR 90 26 LA L s {H Bl 25 SR S0 0 L & AL 43 BT
Fo ) A A= 7 78 Ak T AR i 8 REBE 5 i N 1 U R
B 8 %0 B AT Wk #5020, ARk fe o B R 5 B
ARARA A BLIE A Y8 1 S R 2 LA AN, H A A
P TR 7 o o LR R

B 3% 5 FIFR 6 38 W] R, MR 40 B 2 i 72 vh iy ] i
PR AL, B R S A e ) R e e B
Jifi S T AAF B AT 4 A b R s 5 SRR B R R
Bk ] 65% DL L @ T Bl B A, A 9
A b A REBE S G B4 A e B L B T RERE AR R

E—Ljiﬂj
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Table 5 Comparison of fructose and glucose content during fruit ripening of 13 fresh jujube
cultivars in Northern Shaanxi mg/g
A Wl Fructose W% B Glucose
Cultivar 2 WMP 41 ] HRP &41 1] FRP B2 WMP 40 HRP 2414 FRP
tﬂ@i 24,82+1.17 1 39.06+0.58 e 67.8445.32b 29.9442.29 gh 36.9041.07 ef 54.43+2.25 de
Qiyuexian
gilﬂfiil 60.2944.02 b 69.55+8.77 b 36.9043.25 def 59.67+3.53 be 67.4149.87b 45,2843.52 {g
ELHTE+ 35.77+1.13 e 49.074+1.98 cde 54.71+£1.65b  44.2441.67 ef 58.6842.57 be 60.04+4.18 cd
Zaocuiwang
5
ﬂ’%%ﬂi@é 46.724+2.54 cd  99.70+1.19 a 76.584+4.90a 45.42+1.63 def 95.35+7.72 a 69.69+4.05b
Fengmiguan
Gagazao 20.68+0.75 f 46.0546.69 cde 33.86+4.38 def 21.11£0.87 h 40.7246. 44 cdef 32.1945.40 1
» g dZd
AT IR .
ﬁ.{}}‘ 38.83+3.54de 69.92+7.42 b 32.0341.03 ef 34.88+2.98 fg 72.634+2.77 b 37.1841.57 ghi
Xiangfenyuanzao
. -
Iﬁja%‘ . 76.4141.07 a 48.18+4.23 cde 81.58+6.21a 71.63+0.98 ab 56.7744.73 bed 77.76£6.19 a
Yanliangcuizao
g LA 53.884+3.57 be  65.82+6.64 b 42.1740.70 d  49.13+4.41 de 64.45+6.25 b 49.0941.01 ef
Hamazao
iﬁ[\@ 70.46+7.48 b 76.19+0.55 b 34,9345.25 def 62.52+3.84 be 73.8840.72 b 42.27+7. 38 {gh
Lingwuchangzao
Bt 60 Jing 60 34.47+£1.08 e 54.9546.47 bed 29.01£1.87 f 34,9543, 60 fg 52.0548.33 bede 32.57+2.45 1
?;Efﬁng 54.1442.77 be  57.57+4.19 be  29.07+1.87 { 56.61+2.66 cde 54.54=+4., 2 bede 35.8743.15 hi
I
(?Eji. 83.26+7.46 a 40.90+5.64 de 52.74+2.06 ¢ 83.62+3.20 a 39.78+0.56 def 64, 84+2.57 be
Lengbaiyu
I Jo5 B4 A . . . . - . . .
Linyilizao 60.34+2.97b 23.69+2.94 f 39.40+3.86 de 57.94+3.11 cd 29.04+3.71f 41.5345. 41 fgh

2.2.4 HMBG A AAE  H HPLC LM E 13
A B £ AU [ B R S R SR R TR TR L B
PR A4 T IR e R (3R T BB R S A Y]
Ja s ANTE] i R AT HLRR A 73 9 A2 AR IF AN HH ] . 13 A i

BRI A TR 438, 88~2 390. 21 pg/g,
HAEasn o 3 26 L A& R E RARA In
AT R AR A 5 6 4 bl P S R 21T [
e PR 2 e A LT R AT 608 1 R A I
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REHLA A 6 A Gl Fh 2 B 5ETR B B TR 22 B
RERRREE LI . 13 A AR S SRR
M 72.40~1 706. 93 pg/g. HoP RAREMR KK

FRYFP R IR & e LT R AR L FE O IR A
Ve L A A O O A A R R AN T L T e e
AR 60 7 JA G i AT AR IR AN BT T B R

AR RIR &R AR TGS AR ME.S KR RE AN R 2 A AT B IR & T L 1
HEMER AL PERR S EERTEAS EIHE T I3 EF ARSI IR & & 392. 75~
PO HAY 8 AN AR EOSE RR A Y AL EH . 2 309. 28 pg/g. BRAR G B ST 60 Ab ., Ay B AR TE L
3 AR R R 35, 30~ 927 91 S FReh BEHIRR A5 BB T
pg/g. Ho b H R TR RN
F6 BRI BIMHATRMALBAATIEPERSENLR
Table 6 Comparison of sucrose content during fruit ripening of 13 fresh jujube
cultivars in Northern Shaanxi mg/g
A HERE Sucrose R HERE Sucrose
Cultivar F 2 WMP 473 HRP 444 FRP Cultivar I WMP  Eeriy] HRP 44139 FRP
T e g
Lﬁﬁf 25.0440.80 cd 37.224+2.10cd 74.35+2.04 b I 21.984+1.39d 54.52+3.75b 80.014+2.28 b
Qiyuexian Hamazao
NS RAEA
F\ L= 11.6140.57 e 26.07+3.87 e 83.274+5.51 b Lingwu- 6.65+1.48 ef 30.03746.38 cde 62.52+7.76 ¢
ueuumt changzao
‘?%E 30.44740.96 bc 54.1943.35b 58.20+4.82 ¢ H 60 Jing 60 12.52+2.31 e 31.0144.62 cde 53.07£3.39 ¢
Zaocuiwang
ﬁﬁﬁk 10.00+1.44 e  34.95%5.28 cde 57.26+4.78 ¢ jtiil%\ 34,6244.05b 38.88+2.69c 73.27%+2.92b
Fengmiguan Dabailing
/{‘A‘d} 54.324+3.55a 51.57+6.43 b 77.634+2.84 b (YHE. 24,774+3.49d 75.73+5.85a 78.484+3.38b
Gagazao Lengbaiyu
LS P
Xiangfe- 26.764+4.29 cd 69.624+9.56a 111.76+3.18 a Lin 171'?‘ 28.5345.43 be 52.58+7.71 b 40.8443.23d
nyuanzao -Inyiiizao
L1
Yanliang- 2.83+0.31f 28.60+2.92de 31.26+3.06¢e¢
cuizao
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Table 7 Comparison of organic acid composition during fruit ripening of 13 fresh jujube
varieties in Northern Shaanxi ng/g
R oET B TR M F
Fruit ripening Cultivar Quinic acid Malic acid Citric acid Succinic acid
HE WMP £ A Qiyuexian 2 005.174+30.75 b 266.85+14.74 i 69.45+5.79 ] 1111.69423.26 h
R i 2% Fucuimi 1152.34+11.88 f 310.62+6.15 h 394.47+14.54 ¢ 1 965.18446.27 ¢
BUife F Zaocuiwang 836.00+5.64 h 579.2149.36 cd 198.47+3.33 fg 2 309.28448.96 a
i B Fengmiguan 1403.47440.15d 640.85+26.90 b 209.23+9.82 f 1127.884+60.61 h
KRR Gagazao 565.94423.76 i 570.68+13.31 cd 324.19+1.95d 1823.04430.05d
FE Yy IR & Xiangfenyuanzao 454.59+8.95 363.14+4.47 g 118.92+12.13 i 1014.93416.99 i
[&] K ifi € Yanliangcuizao 2 390.21450.6 a 817.84+3.81 a 68.90+7.60 ] 1726.57+21.38 ¢
5 W8 Hamazao 2004.174+20.73 b 553.78+3.91 d 595.984+3.06 b 1518.56+21.95 f
R K Lingwuchangzao 1 725. 27420, 38 ¢ 1486. 0444, 06 ¢ 171.5144.93 gh 1 673.23447.46 ¢
Bt 60 Jing 60 955.88469.61 g 486.87+8.43 ¢ 289.75+16.85 e 1871.55+39.46 d
K H4 Dabailing 1305.45+78.18 ¢ 376.01+24.51 g 150. 594+4. 20 hi 1295.65+43.72 g
% H E Lengbaiyu 948.934+45.87 g 434.55+6.27 f 142.9742. 64 hi 866.67+22.71]
A BL A Linyilizao 1273.08439.04 ¢ 584.054+28.98 ¢ 927.91461.17 a 2 167.74467.35 b
ey HRP £ H £ Qiyuexian 1554,44463.69 b 303.314+28.42 ¢ 533.54420.36 b 902.89+10.11 f
IR i % Fucuimi 869.35+8.15 f 483.88+4.21 f 407.43+11.87 d 2073.99410.43 a
H g F Zaocuiwang 800.82+26.85 f 693.15+12.15 ¢ 242.42+3.48 g 1017.88437.75 ¢
i 25 i Fengmiguan 1280.98+16.78 d 924.04+36.25 a 370.64+6.86 e 820.15+28.61 g
RARA Gagazao 540.31446.01 g 650. 4443.99 cd 332.16+9.44 f 1454.26+£12.17 b
29y [ K Xiangfenyuanzao 479.54+18.82 g 564.55+36.58 e 136.18+19.29 h 675.77+45.47 h
[& B i & Yanliangcuizao 1422.56483.32 ¢ 673.094+32.88 d 409.97+13.69 d 944.80+16.98
5 W8 Hamazao 1761.59459.25 a 642.72+21.57d 437.91+11.41 ¢ 1229.80+46.44 ¢
ALK ® Lingwuchangzao 1246.974+74.67 d 811.08+57.54 b 59.2646.45 j 668.39+33.53 h
i 60 Jing 60 833.81+29.35 1 516.2041. 30 ef 248.25+2.32 ¢ 2014.844+5.37 a
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R 7(&) Contiuned table 7
g Ning:d] wh b & TR WM R BRI

Fruit ripening Cultivar Quinic acid Malic acid Citric acid Succinic acid

20 HRP . K H4 Dabailing 1251.90£75.18 d 551.06+21.36 ¢ 105.2543.73 i 1124.27436.59d
¥ H E Lengbaiyu 863.08+30.91 f 72.40+7.82 h 784.15+35.73 a 839.61+68.79 g
G #5 B4 Linyilizao 1081.07+40.49 e 547.23429.72 e 76.99+1.84 1251.91+56.13 ¢

2414 FRP ) #f Qiyuexian 1508.66+22.82 b 665.42413.84 g 93.304+9.35 h 636.89+15.11 f
R e 2 Fucuimi 956.36+1.29 ¢ 821.40+5.94 ¢ 422.90+20.11 ¢ 1169.27+6.56 b
g ¥ Zaocuiwang 573.26+5.09 f 1026.55+19.61 ¢ 185.1544.34 521.3346.32 hi
W % f# Fengmiguan 1 340.98457.36 ¢ 1322.034+18.82 b 216.16+5.81 e 392.754+11.40 k
RABRA Gagazao 438.88+37.66 ¢ 522.29+28.03 h 211.21434.42 ef 811.27+58.09 d
2 Yy B Xiangfenyuanzao 537.96+34.86 f 675.46+8.94 g 779.72+4.11 a 564.754+62.25 gh
[&] B ifi % Yanliangcuizao 1870.71£70.19 a 914.85+52.91d 498.90+14.79 b 470.35+52. 96 ij
A W Hamazao 1367.84+46.85 ¢ 1706.93+31.33a 35.3042.55 1 600. 38432.62 [g
R K H# Lingwuchangzao 1 018.58+50. 26 de 773.35+15.18 ef 134.064+2.26 g 451.88+14.13
H 60 Jing 60 1 005.57£58.09 e 987.40+18.61 ¢ 223.114+14.18 de 1547.28449.49 a
K 4% Dabailing 1005.91£57.82 ¢ 738.52+47.15 1 111.5243.37 gh 588.71418. 63 fg
% E Lengbaiyu 1 000.64+7.48 e 1 007.85%+24.90 ¢ 138.55+3.66 g 699. 06424, 48 e
I #7434 Linyilizao 1090.37+34.38 d 579.47+88.33 h 249.37+35.84 d 986.754+25.97 ¢

25 BAHRERNED BAMABEEES LI, IEREAAR .11 E 1A &R

BRI
o1 8 AL 70 A S BGAGE FR L 13 A iR
REH LB &N 1. 72~7. 16 mg/g, BB & i

LS GEIE S AR R TE - G SR G e AR DS i s
ARAEAS B2 s A 12 A R R AR PG A b S B

N/

T AT T R L BR R G B e R R I gy A

1o B S A TE 1 I B e A, e IR R A LD IR TE Ab A SRR RS [ U A 2 L R R
RS MBIt BIMHEFRMELEINARLIRAMBENERANSERNSENILE
Table 8 Comparison of total phenolics and total flavonoids in three ripening
stages of 13 fresh jujube fruit cultivars in Northern Shaanxi mg/g
A JLB Total phenols TR Total flavonoids
Cultivar H# 8 WMP VLT HRP 4408 FRP H# WMP 414 HRP 44T FRP
+ A fif Qiyuexian 5.25+0.10 a 4.46+£0.11b 2.11+£0.04 ¢ 1.0140.03 ¢ 1.564+0.02 b 2.2640.04 a
R WEE Fucuimi 3.5940.14 a 3.46+£0.13 a 2.38740.06 b 4,2640.12 a 2.57+0.03 b 0.53+£0.01 ¢
Hfi  Zaocuiwang 4,837+0.13 a 2.37+0.10b 1.9540.10 ¢ 0.48+0.01 b 1.7640.03 a 0.4040.02 ¢
i 2 Fengmiguan 5.72+0.13 a 5.62+0.20 a 2.95+0.08 b 2.66+0.01 a 1.97+0.06 b 1.084+0.02 ¢
RRE Gagazao 5.69+0.12 a 5.44-+0.10 b 3.2340.05 ¢ 5.24+0.13 a 0.6140.02 ¢ 1.17+0.01 b
E——
%{}}‘ 5.0140.14 a 4.63+£0.18 b 2.82+0.07 ¢ 4.78+0.15 a 3.90£0.05b 1.0840.02 ¢
Xiangfenyuanzao
IQE%% . 4.97£0.13 a 3.21£0.02 b 1.7240.12 ¢ 5.3240.22 a 1.5140.03 b 1.46+0.01 b
Yanliangcuizao
4 5 Hamazao 7.1640.09 a 4.75+0.20 b 3.92+0.02 ¢ 1.21£0.01 ¢ 2.09+0.02 a 1.744+0.01 b
iﬁ[\%i 5.5540.26 a 4.19+0.03 b 2.92+0.13 ¢ 8.32+0.11 a 3.4040.05 b 0.73+0.04 ¢
Lingwuchangzao
I 60 Jing 60 5.87+0.08 a 3.08+0.06 b 2.414+0.12 ¢ 5.2940.05 a 1.28+£0.01 b 0.60+£0.03 ¢
K 144 Dabailing 4,3470.09 a 4,14+0.11 b 2.81£0.02 ¢ 2.7240.01b 4,837£0.07 a 2.1440.07 ¢
» 1 E Lengbaiyu 6.0840.10a  3.724+0.12b  3.744+0.08 b  4.2740.06 a 0.8340.03 ¢ 1.62+0.03 b
AL Linyilizao 3.86+0.17 a 2.97%0.16 b 2.67£0.07b 4.2740.06 a 3.19%£0.09 b 0.91£0.03 ¢
R 8 AT, 13 AN A RS B & &/ AR IR,

9 0.40~8. 32 mg/g. 7 i A2 F AU A R
KA AR R 2 R . ARSI L
T S A S B S R G AR P SR B
P ERERGN T N SR NSRS RS s SN E|
S GEIESAR RTE S b T RAR (D@ E TS
AR HE AR i N I E o 2
R P A LI R A T A R Y

i 9 nPn 1 13 R AOR S IR AR R
TN 0.53~3. 56 mg/g, Ho A & i d e YR 1
A g AT B IR 2 L R E . N
PBKF 5 EH B L0 13 A 5 Rh i SR A6 7
RO R E TR BR-EH SRR AR50, HoR 11
At Bl SRR T AR A AN RS A e

=4
Jt o
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Table 9 Comparison of proanthocyanidins in three ripening stages of
13 fresh jujube fruit cultivars in Northern Shaanxi mg/g
A JiL A€ 7 & Proanthocyanidins L A Jfi 4675 & Proanthocyanidins
Cultivar HE WMP 220 HRP 4404 FRP Cultivar FEUH WMP  2Rar) HRP 440 FRP
+ A fif Qiyuexian 2.76+0.11a 2.584+0.21a 1.0440.20 b || ¥#*H Hamazao 3.56+0.19a 1.97+0.16 b 1.0740.05 ¢
. e
Wﬁﬁ. 1.87£0.05a 1.4340.06 b 0.6540.06 ¢ )‘,‘Tkk% 2.73+0.09a 1.70+0.09b 1.1640.02 ¢
Fucuimi Lingwuchangzao
B ¥ Zaocuiwang 2.28+0.04a 1.07%+0.01b 0.5340.01 c || 5% 60 Jing 60 2.67%£0.06a 1.51%0.03b 0.7840.01 c
ﬁ!%iﬂ}g 2.6140.06a 1.76+0.07b 0.89+0.03 ¢ j(EI% 2.69+0.04a 2.23+0.13b 1.4540.07 ¢
Fengmiguan Dabailing
RARE Gagazao 2.65+0.09a 2.564+0.04a 1.4740.05b | ¥ HE Lengbaiyu 3.0240.06a 2.01£0.02b 1.12+0.02 ¢
26y 1 o i 15 AL A _
BE AL 2.2040.06a 1.8340.04 b 0,920, 06 c | MAAA 2.19+0.07a 1.52+0.04 b 1.2540.05 ¢
Xiangfenyuanzao Linyilizao
I R AL

2.1940.02a 1.27x£0.01b 0.53%£0.03 ¢

Yanliangcuizao

3 e

HERERIMATERINERFHEL
BT AN AROR L B £ B A B LG
BEEAT 5T 60 MK RS R SR SR AN B 84 T A
Uy B A R S AR SR B A R AT
W 2 40y 5 40 S B 5 M P R R 0 IR
ey RO o) LG S A5 AR 10 A ey bt A BT G
L RGBS AR AT R A 4 A it Bl B AT
E TR 5 AL 5 5 T v A T I g B A ) ]
T 5 TR A AL O SE R ARG T i H At 8 A d B
AT E IR R AR G AR T g R g g . ik e AT
U o ARSI T R Y SRR R O R
TR IR SR RN R A A A SRR
S SRR SR AT B AR e HIR g R AR
SR e S0 LY 20 A R E &
B2 9026 B f R e T HREME AR R AL HAR A R O SR
R, ARWFFERY 13 A EEE A B 9 A AR
FREBE LR AL, 4 A D Bl CROBE sl 4 ) BRI,
VLI AR 3R IS TR AE A (] 2R S92 M AN [A] i b (] A7 75 22
50X E G R IORCHA R BRI, R
FIBE b 32 B B O SRR A A b B A L
MR B RATIEIR s AR P A HLBR R R R A
BB AR B IR & AR & 1 AP . Gao 25
XA AR 10 A28 fiy B AT AL AE S B AN [8) iy Ao 8] A7
TEFESE . AWEIE A B, BRAKME % L 43 22 AL R AT 60 3%
SFIR & R AN FLA by B 7 303 0 2 7 R S
SRR N R B B R Gao SN 4
WA 58 A — 2, L DR R] B8 I 2 B i i 4 4 BOY
TEAN ) S A AT B it ol R R 3 XA AE 22 5 BT

B IR PU A PR e AR S8 KUK Y T 22 AR AR T A A A
IS 30T B B TR LE AR Ol 2 25 SR AN SR S KR . AW

3.1

o - T BERE R LU AE 42 201 A 1 B R 21 b
P2 EE O T R G B IR LA 1 ST 8 5 7 A B B
FE 1y 8] AL WU A~ 2000 R LG e K TR g ] DAAR 4 45
A it AN TR A S0 B8 W R LU R /R O A b SRR i
MRS I 2 1 B PL URE .
3.2 BRARIMAIEPIERIHEN

BTG 4 22 /N A8 ot A v I 2 00 o ) F 7
I R B2 R PR 118 T P TR TR )
Bl SR S AN B T TR B R B R IR A m T
RPN A AR B T 28 ST R T R
B i e WAL AR R S R R,
B B S B R g AW R B B R SE
B BRIV B A A 12 A R i R AN
TR T 13 A ah Bl R AR R S ORI R A
o i A A A T U R L T A ) e I 2
Jot A 5 e AR A AN TR S BR A b BB AR AE T R
LR IEA — 2L

25 LTI S A A R R ORT A A i R
JoT A B P HE B AP UL IR A 4 BUR B R IE 4R
KOMBEJEE - N AE b 50 AL 35 RT3 1 [T T2 4 ) o P
R ERRA Ve 55 28GRI B XU AN
B ST 5T 60, LR G B L e R 28 9 B A
TR AE B IG RR B  E E A £ SR WAL i e A e A
R BT AR i I B 2R
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