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SAERGEHME, R 1T FEE FALRE KEFR AR AR FTRREFRX T A& TR
WOARAMER AT DETERARARARSOIE R AN, KBFRHRAG T TP AARAR AT
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Comprehensive evaluation methods of the dried jujube quality of
Zhongyangmuzao cultivars

FAN Baoguo', LI Yuemei', ZHANG Qiang'. DU Xuemei’, WANG Yongkang®. LI Zhengang’
(1. College of Life Science, Shanxi Normal University, Linfen 041000, China;
2. Research Institute of Pomology, Shanxi Academy of Agricultural Science, Taigu 030815, China;
3. Fruit Tree Service Center of Xiangfen, Xiangfen 041500, China)

Abstract This study aimed to explore the correlation of the dried jujube quality traits of Zhongyangmuzao ( Ziziphus
jujuba Mill. “Zhongyangmuzao’) systematic cultivars and construct a comprehensive evaluation system. A total of 19
Zhongyangmuzao cultivars were used as the experimental materials. Correlation analysis and improved factor analysis
were used to analyze the fourteen quality indices of fruit of the Zhongyangmuzao cultivars, the comprehensive evaluation
scores of these cultivars were calculated,and the superiority rank of nineteen cultivars was done. Based on the above

analyses, the weighted principal factor score of the Zhongyangmuzao cultivars as new variable was used to Q-mode
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cluster analysis,and the discriminant analysis was used to test the result of cluster analysis. The result showed that.
Great differences of variations were found in the soluble sugar/titratable acid of dry jujube, stone weight,acid content of
dry jujube.dry jujube weight, fresh fruit weight and resistant to cracking of the Zhongyangmuzao cultivars. By using
factor analysis, the primary 5 comprehensive indices separately with a cumulative contribution rate 92. 226 % , which
reflected most of the variance information. The top seven cultivars with higher scores of comprehensive evaluation were
Linhuang 1,Jinyuanhong, Fangmuzao, Changtiaozao, Shaanbeichangzao, Muzao kanglie 1 and Bantiaozao. According to
scores of the weighted principal 5 factors, the 19 Zhongyangmuzao cultivars were clustered into 4 groups:Linhuang 1,
Jinyuanhong., Changtiaozao, Shaanbeichangzao had the higher score, fine drying performance and more resistant to
cracking; Muzaokanglie 1, Fangmuzao and Bantiaozao are better, which have high score, small fruit, fine resistant to
cracking and nice flavor; Muzao 1 and Shuaizao cultivars are poor in drying jujube quality, which have big fruit, loose
texture of flesh and bad resistant to cracking, but the cultivars are suited to process candied jujube; Other 8 cultivars
are general overall. The result of the discriminant analysis agreed with that of cluster analysis. Linhuang 1, Jinyuanhong,
Changtiaozao, Shaanbeichangzao, Muzaokanglie 1, Fangmuzao and Bantiaozao have stronger resistant to cracking and
better drying fruit quality,and these cultivars have higher popularization and application value in hill jujube area along
Yellow River of western Shanxi. The above methods evaluated and classified Zhongyangmuzao cultivars,and gained the
quantitative results which could comprehensively and objectively evaluate the quality of dried jujube,and reflected the

effectiveness of the evaluation method and classification.

Keywords jujube; quality of dried jujube; factor analysis; cluster analysis; discriminant analysis; comprehensive

evaluation

FH AR (Zizi phus jujuba Mill. ¢ Zhongyang-
muzao’) , XFR B PR ZEAE B E”, R
T [l AR AT 4 22 /N A 5 RO il R L Al
S BV R B A X i 2 B o AR R A
2y 1 X A B B ALY 70 %0 LA ERY TR o R
AW R E T EWREEMFZ — BT
BRI 8 Frbe A X AT 3R AF 6 2 bk T-4R DL i e i,
T BH AR 220 Z24F Y A AR R N T A0 0 AR B I
b TEPT R FI IR 2 KN R R TR OB RR
A KL TARKRA R i AR A
PR S50 o NS g U R T I e R E N RN T A
PUFEME IR, TR A 0 3 R X AT R PR
B B A XA 2R Pl LU AR I B M . SR
UT AR B BT B A X R RH B R IR
TR i HUE BN AR T R AR A
FREE TR A MELL S 4k . R JF R BHOR R R
st P T BT R 255 VR R BF ST DA B R R R
R e S BV RE A S o N [ T SR IR W =S B S
A oEEry sz L,

LA Xof T BH A AL (1 7 % R R 4 R
PR L R R S A R o 2
KR AR TE NPEN A X R AT T —
FYVBFFE ARXS B AR A R 5 A o BT 25 VAR
3 2 B 58 30 B DL AR GE . AHE SR AL LA B &R
19 A i Ffr g 44 R4 R FH A2 S5 20 B A4 5 20 i AL 5

I3 M IR 4% i BT A6 AR 22 ) B 5C 28 L 4 2 v B A &
st o A A O PR 25 DA TR R L DU O R B AR R
sty B LR VA 5 o R PR IR S
Oy F RS 2R i M LR O 0 K ARG L AR AR
P LSRR .

1 #H5%5;

1.1 ks

A 5 A A B AR A BHOR R F R Y
st e 0 55 e BH R A 9% 2% 06 R B I A R AL 8 B
ARA R A R R A CE A R L
VORI ORI 1S IR TS
AL 25 A 3 S AR R R R
A RN AR AT I SRR R AR
ARG ARSI 19 A A
1.2 R ARIEFRBAEDE

rh A AR R i A 2R S R A A 4R PR
JBT A8 bR FUBECE b BT AR A . AR A AT S B IR AR SC
/SN | 4 2 A 7 R R 1 S N Y ) B N O
AR B ) R R VTR B
Ml TR E, TR, PRI ER, TS
H TR E R T AR L TR T
AR A BT 55 14 A4 dr, P R Rl P
PE A AU R AT RO P BT 5 TR AR
RBCE i BTAE AR



152 bR R R R

2019 4 55 24 &

R AR AIE FY BH AR R A5 it ol SR St 5 A s R Y
AR RO T T 2% o b SR S B Ak M AR A A R
it SR FHAT AU SCHR A b BHAR 2 208 S Ak B
DU B BSCHIE o XA 0 it o 5 2 5 BT 8 s 5k 2K 1) 5 i
P SCHRY O Ty b AT T AR, AR SRR S A T L
VU4 AT Be SRR 90 BT i B 0k 0 5 el AR 1 4 3 O
AR -3,

JECE W TR AR I A2 L BB O A e BRI IR 2
Ml I A= SR VAN BEGR  43 00 DA A S PRI TR
I A G R RN T SR A BT b 4 A R A (]
TR L o O 7 S L 3 5V o [ E T
Ak it BT A A — B, AR AR B OR ER  R SE
SEBR £ BCE il BT AR T 4 B E S 5~9 43, A
HOF S E X A A AR TR bR R . DR R TG
K HLTE I L e R BH R R R R S B
28 SRR AT /3 Ju B BE TE 3~9 43
1.3 HELAESSEIT S

K SPSS 17. 0 4¢3t 43 #r B AF . R A2 S 43

i S T @ SN AP B S X VTR IR 7 SRl e e -
O R AR R AR 14 T
207 3 b SO A AR HEAT 43T, I X R B R R AR R A
il 1 b R AT LR A VR . SRS LA R A
PR 15 53 BCH A Ry 7 1) A8 B AT RSO0 Z 5 R
FH 5 53 B % 2 43 Br 285 R iE AT V7 0 0E

FEEAT IR 53 B 2Z 807 5 S A 50 B DA 25 S RL 2
A 3 A5 T8 bR B HE AT I 1) Ak R bR fE AR AR B, X R
T 6 b B A4S SR TR L T IR R AR LS BR
(BRI —" S 50IE 1) A Ak B, B A v AL R T A (.
LA,

2 HREHSMW
2.1 HEAFREMEAIRREFRNERBERMN
PSS i)

19 A~ BH A ST 28 Al SR S 5 8 A 10 AR S 1
WWFE 1, HE1TAIHEELEERBZR R
(CV) 4351k . AR A L E 32, 44 % e A A] 52 [E B

®1 PHAFERMREIBREFERER

Table 1 Variation of fruit quality indices of Zhongyangmuzao cultivars

LD SN H/ME V- E R ARk

Index Max value Min value  Mean value Range SD
fif F B E /g Fruit weight of fresh jujube 25. 20 8. 80 16. 54 16.40  5.36
AT A M 4 & &/ % Soluble solid content of 36. 00 26. 40 30.17 9.60  2.59
fresh jujube
WEAC Y T Juice of fresh jujube 8.00 5.00 6.50 3.00 0.92
PR E Resistant to cracking 8.90 3. 20 6.52 5.70 1.92
#il %/ % Ratio of dried jujube 61.50 45. 20 50.76 16.30  4.09
¥ # /g Stone weight 0.96 0.30 0. 60 0.66 0.23
TR FE /g Dry jujube weight 14.00 4.00 8.35 10. 00 2.71
FHRAT A Z/ % Ratio of edibility of dry jujube 94. 80 90. 90 92. 85 3.90  1.23
FTHRE MR/ % Soluble sugar content of dry fruit 75. 20 64.50 70.29 10. 70 2.80
TR &R/ % Acidity content of dry fruit 2.10 0.61 1.35 1.46  0.45
THBERR L/ % Soluble sugar/titratable acid of dry fruit 108. 90 30. 80 59. 20 78.10 23.35
T3 % Dry jujube color 7.20 6. 30 6.76 0.90  0.22
T A BE Plumpness of dry jujube 8. 30 6.10 6.91 2.20  0.56
TR A FiH Texture of dry jujube 8.50 6.10 6.89 2.40  0.71
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Fig.1 Cluster map of Zhongyangmuzao cultivars
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Table 5 Result of discriminant analysis of Zhongyangmuzao cultivars
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Group discrimination discrimination
1 I Il v 1 Il Il v 1 Il Il I
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