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BEANZIHTOAREHHHBA . ZHER. S Ve KM (cAMP) BIREEH & 3 (cCMP) ¥ 6 Ao b4 & I &
24, BATERITH L ELR . AHF L EH1.78~59.84 mg/g; R BALEH3.99~1573 mg/g; 5 BATEH
30. 55 ~201. 20 mg/g; Ve & & % 221. 58 ~758. 06 mg/100g;cAMP & ¥ # 16.92 ~ 622. 61 pug/g;cGMP 4 ¥ 3 4.23 ~220. 90pg/
Bo HHBBHUILERBFTEARBERRIGERIWN BEIHAPLAFIN. EFFWLERALY , £ 8. .cAMP 5 cGMP
HLRERRMERK, ZRA 5P Ve £RB I HEENBSHEREFR,CAMP 5 cGMP 2R B ¥ E48% (o =0.01);
IR OMEBERRAA, MIANLAPERFTLTHRELIT420% AABMBETLAROANAHRREERR SO L 2EZL KB
IR AMBRAEERA IR EU NS SHREAREE AR T TRAZEL RN R EFIRBREFHFHA
&,

KR A RAHFR; HF; =8 ; 38, Ve;cAMP;cGMP

Evaluation on Nutritious Characteristics and Germplasm Screening
of Different Chinese Jujube Cultivars

ZHAO Ai-ling,LI Deng-ke , WANG Yong-kang,SUI Chuan-ling, CAO Yan-qing
( Pomology Institute ,Shanxi Academy of Agricultural Sciences,Taigu,030815)

Abstract : The contents of 6 kinds of functional nutrients in 50 Chinese jujube ( Ziziphus jujube Mill. ) cultivars
were determined and analyzed, including flavones, triterpene acids, polysaccharides, Ve ,cAMP, and ¢cGMP. The ran-
ges for the contents of these nutrients were well clarified. Flavones content between 1.78-59. 84mg/g; Triterpene
acids content between 3. 99-15. 73mg/g; polysaccharides content between 30. 55-201. 20mg/g; Vc content between
221. 58-758. 06mg/100g; cAMP content between 16.92-622. 61ug/g; cGMP content between 4. 23-220. 90ug/g.
Variation , correlation and principal component of the functional nutrients were also analyzed based on the determina-
tion results. The variation analyses showed much bigger differences in the contents of flavones,cAMP and cGMP a-
mong cultivars compared with those in the contents of triterpene acids, polysaccharides and Ve. Correlation and re-
gression analyses showed a significantly positive correlation between cAMP and ¢GMP. The result of principal com-
ponent analyses showed that the cumulative contribution of the first 3 principal components reached 74. 2% , which
almost includes the main information of the 6 functional nutrients. According to the result of principal component an-
alyses, weight of right for each functional nutrient was determined,based on which the characteristics of functional
nutrients in fruits of different cultivars were fussily estimated. In this way,specific germplasms with high content of
functional nutrients were selected.
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#( Ziziphus jujuba Mill. ) 5 B ZE#} ( Rhamnace-
ae) BB ( Ziziphus Mill. ) Y, BRFE = FREM L 4F
HEHPFTA. RREERENRAMGANE,
RABRAA"WEEHG. HIHR Ve . BB
cAMP ETNREHEFRBAINSBEHE, FEFAR
FENRMTRERTE " XY FEERE
BB SRR, W BIUE R 1k % B il FE R i A
36 3k 7R 3 Bk i 3t 2 Fn B VA RO D BB SRR,
DEBAAEEHEARBENIH S, BT, %
REERBAVAES, FXE . BRA Ve HER
£ XER. EH . cAMP EHEERINHELRH
BRFA ] SR B R R A — A R E AT . AR
FLLSO N EEFH(R)NRM  HRENER .=
B . Z8 . Vc.cAMP #1 cGMP % 6 MZhfEtE B R R
FHERFTREMNNE S, BB E AT
FRE, NERBIREERERBTE SRS
WO LGSR ERTRENAM, R EHE
9% 00 BOR R R AR B

1 #B57%

B
BHE T 2008 4E 4 LA Rl B2 BE R BF
Fri#Efs . BtlMF S0 MK 1), 2W KRB EREH
PR, ARIEAGMERKE—B R ERE
KERWYBIAR . B 2 ~3 BEEAR, BUK 45 B
3~6 FARREAKPERENER, RELERE
RPSERPNEHE—H, Ve SBUETERTRE
MREFVHT, B . ZHEM.SH . cAMP fl
CMP S EBMMERR I TH, PEERAPREN
HEBRS, 2HETFOCHES TRAYRTE

1.1

21 FRANRBERLDHEHEFASIR

EERRE, SR 60 B) SEASHORZTTHRAE
REER,

2007 4E, U4 24 &AM W RARE o
A BESF4MTABERUNERE . HR.SH.
cAMP 71 cGMP BB H# T T 247, R R E FH M.
cAMP.cCMP £ BB R TRA, M=HR.ZHZ
BURARE, FH, 7Ex 50 G 6 MUIEHE
FRSSRMEN, H 8 . cAMP fl cGMP & B W
EHMARE M=FRALESBAARAER
AR E, Ve SBROTERSIBIRE,
L2 BERBSSRNAT

Ve 5BHMNES K GB/T 6195-1986, 51 2,6-—
ARMEEENE, EEARAPREAHEAFER
BB TP 4R 2k B M AR B e
SHROUAHATREEABALERR MEFERE
Am Ak (FEE- KRR FEARER); S
BERIK AT HIR, RAER - b sk g
cAMP # cGMP /K BB &, HPLC g™,

HERERIKRER, BELHE KA Excel
2000,SPSS 15.0 # 1,

2 ZERE5HW

2.1 FEGMEDEUEEFRESISRNVUBER
BEASHHE, BRI TEAMENBEERR
SREBE(RL) IR TEERBLISEEHE,
HP&EHEEER 1.78 ~59.84me/g, WM S B& 3.99
~15.73mg/g, Z4E & & 30.55 ~201. 20mg/g, cCAMP
&8 16.92 ~ 622.61pg/g, cGMP & & 4.23 ~
220. 90pg/g, Ve & & 221. 58 ~758. 06mg/100g,

Table 1 Content of functional nutrients in fruits of different cultivars

1]
Flavones

(mg/g)

R Lo

No. Cultivar

cAMP
(ne/s)

¢GMP
(ne/e)

=H®
Triterpene acids

(mg/g)

£

Polysaccharides

(mg/g)

Ve
(mg/100g)

R
ErmEE
HAER
BuimE
REGER
WK 44
BEAR
AEKE

8.92
8.29
9.02
23.27
5.07
6.96
5.38
3.70

83.46
441.48
114. 87

82.96

86.15
118. 82
307.07

18.75

19.22
220.90
146.23

44.67

35.57

81.18

95.97

6.33

00 =N A v AW N =

11.14
7.17
5.79

10.31
7.43
9.29
6.10
8.14

49.20
109.72
182.41

99. 44
123. 06
132.88

51.23

88.48

511.44
271.23
294.30
499.70
342. 80
344.18
317.63
538.30
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ax
wNe S [ cAMP cGMP Sl i Ve
No. Cultivar Flavones (ne/e) (ug/8) Triterpene acids Polysaccharides (me/100g)
(mg/g) (mg/g) (mg/g)

9 FFRAR 5.11 44. 60 14.06 4.06 76.72 480. 85
10 BIFE 10. 11 101, 04 67.85 5.55 141.72 692. 96
1 HHLR 25.59 94.91 63.26 8.53 128.20 276.77
12 HREFE 3.36 199.73 87.49 6.05 74.45 408.27
13 ZHRBE 1.78 102. 14 164.19 9.75 136. 06 432. 00
14 AHBRE 12.57 156. 58 104.24 6.98 174,67 360. 14
15 LEOY 46. 56 190. 60 93.24 8.46 116. 12 502. 02
16 BAE 3.07 274.78 31.37 8.67 147.58 377.02
17 EHRE 3.90 122.17 23.99 10.10 179.27 292.25
18 WK LAE 3.94 97.41 41.27 6.86 140. 03 396. 68
19 %A 11.54 505.25 213. 67 8.51 73.03 307. 69
20 AR 19. 06 43.07 4.23 11.64 30. 55 502. 90
21 MR 19. 61 438.05 214. 66 5.12 83.71 410. 59
22 HEFERE 12.82 246, 45 139.87 4.64 91.93 232. 61
23 WRBSA 5.26 97.95 43.30 13.77 159. 83 395. 66
24 FRAH# 13.27 248. 67 143.78 14. 00 129.71 349.29
25 A 6. 38 88. 56 43.03 7.29 73.19 439.59
26 ME=ELE 5.52 67.01 44.43 7.08 92.09 343.35
27 HMEREE 4.11 117.03 48.08 5.37 86. 37 538. 57
28 WHEAAR 14. 69 16.92 8.86 6.82 113.21 343.04
29 WRRE 12.44 68.72 19.15 4.58 201. 20 302.20
30 BEXEE 14.64 110.95 66.03 12.28 143. 61 221. 58
31 Eifc Py 5.07 124. 69 50. 87 14. 65 118.29 758. 06
32 PRS- A s 13.28 250.13 134.84 7.72 120. 60 335.90
33 BAAH 4.10 168. 95 89. 48 6.23 84. 86 306. 45
34 AAEEE 59. 84 167. 51 117.31 13.74 151.95 336.20
35 P9 3.20 49.67 43.02 9. 65 128.62 388. 69
36 FRAK 4.62 99, 69 59.54 6.75 70.25 404. 59
37 | §-5 40 55.54 127.48 9.35 10. 36 156. 95 239.76
38 RS AR 6.15 216.30 59.92 7.11 82.48 597. 54
39 ENERE 13.04 54.02 10.70 13.03 34,55 445. 90
40 R EE 20.10 123.07 50.58 8.70 79.38 352.32
41 FBEE 4.06 106. 77 77.69 7.29 156. 16 340. 06
42 FRELR 12.91 207. 46 49.65 7.43 97.49 338.01
43 B ER 12.43 260. 92 99,51 6.73 94.91 240.76
44 HERARE 12.63 71.28 25.23 4.74 112.02 506. 55
45 i IIIEE 3 12. 65 76.33 27.72 1.74 122.82 419.35
46 XEAE 21.50 622. 61 166. 42 11.74 105. 82 527.16
47 EREER 9.69 77.50 26. 66 3.9 101. 38 489. 40
48 BRAR 2.95 101. 97 24.65 15.73 108. 42 474,00
49 % AR 32.16 44.56 27.01 8.62 103.57 408. 27
50 wH AT 28.47 80. 39 18.70 13.42 42.18 425.68
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2.2 DSEHERASNTRIM BAXESER
S ,
MARLEIHEN ARG SENERITR
x2, EFEK 6 FHUERERR S, ERRY
BRMELEEH . cAMP 5 CMP, ER ZH 4551 4
96.07% .81.44% #180.63% ,cAMP (BB X; =
HR.EEMVCNERERREHEXNEAN, 25K
36.39% .34.39% 1 28.27% , Ve BB EHMB KA, #
B3 R [R) & o [ — B 0 R SR 89 B B . cAMP 5 cGMP

R2 ¥RNERAINERIF

MEHEFREINERBA, ZHER . SBR Ve &
BRERE/N,

X 7SR 3 T R A B AR A 2 ) B AR SR 4 0T
FH,cAMP 5 cCMP L/ EHR B FEMX, HXR
¥Hr=0.795 (a= 0.01), HxHEi#—FHTH
B4, HAEHEIR G R, cAMP 5 <GMP K [H]
HABN y = 0.36038 x + 14.35552, F I3 &REM
FHEABHWEEHRREE S H R 0075
#10. 0001,

Table 2 Variation analysis on functional nutrients of Chinese jujube cultivars

L2354 BKRE B/ME W FH® IHEE TRAM(P)
Nourishment composition Max Min Range Mean Standard error cv

KE 59.84 1.78 58.06 13.29 1.82 96. 07
cAMP 622. 61 16.92 605. 69 155. 80 18.13 81.44
cGMP 220. 90 4.23 216. 67 71.02 8.18 80. 63
=R 15.73 3.99 11.74 8.48 0.43 36.39
F4. 1 201.20 30. 55 170. 65 111. 30 5.47 34.39

Ve 758. 06 221.58 536.48 398. 96 16. 11 28.27

2.3 IHEEMEFRFENTIHIIE

XF B8 50 S M TS E R FE RS S
W(R3) ERERE-FHAHWARERR
(32.224% ) , E % cAMP 1 cGMP B H & 1 E R AT,
WA LB —ERPEE K, cAMP il cGMP M &
B AHE-IRATERMENBIRERYS
cAMP fil cGMP W X Z; B ER AW R ER
21.619% AT &M . SRA=FRERTHER

R3 DENERBENIRIER
Table 3 The principal component matrix of the functional

nutrients in Chinese jujube fruits

# 1 5r Component

B—ERS BoERNY FZERH
C t1 Component2 Component 3

BRRS

Nourishment composition

(.} 137 714 375
cAMP 872 -025 316
cGMP 921 ~138 121
=HR -169 496 651
% 159 565 -562
Ve -502 -402 476
IR 1.933 1.297 1.221
HkE(%) 32,24 21.619 20.353
B AIME(%) 32.224 53.843 74. 196

HERE IR FTERRENESNEERSH
B ERA-HRAOXZ,F=ERIHWAREN
20.353% ,HA=HEMA Ve AR B W ERH, B
BEEIRAFERBEMNEBERS =HRA
Ve XR, I3 ERAMNEBEBRTARERSR
74.196% ,iRAR 3 M ER S EEABETHIRE
FONMTHRNIEFRE, ERBERIEBEERTP
cAMP 1 cCMP AH EHR , KA REN . LHEM=
5B, B K Ve,
2.4 EETHERREZMYS
X | KRR AT R E LA BT 18 B
HEHERER R = ( rii) o Ty = ( Xjj -minxj) /
(maxx,; - minx; ) ; RIFLER KL EFR R ZH
HEABERIEOEEAND, HERPIMTERTE
BAE3 KRERSFI G LANES ARREZIEE
-WERERUNEE, B AEY, AR
RGDNEEM A (£R4) ,FFHLERHNB = AR,
B EREEE,BIASR, PR R, EARE
MMM S N E B, REaRHEK/E
IR, TR (B 1) & &4 HEER AR
B SRR 5 W BE , 7 R W& F (Duncan) # & 1k
EEXMR S HERFTEELBERR ™
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Table 4 The relationship of synthetic evaluation between

functional nutrients in Chinese jujube fruits

# 3% i 4> Nourishment composition A E Weight of right
1] 0.170
cGMP 0.219
cAMP 0.208
=H"8 0.155
EZ ] 0.135

Ve 0.113

ERMRLEEIRUEFRBRUT A4 4MF
B ZEVFHE > 0.45 AR NS ERRFHE
B RO LG KRR KB G G AT s
B ARHER THAAS 2RI Z8FHE

0.7

0.6

e
wn
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o
x|
s |

AR

The value of synthetic valuation
o =]
N W

o

0 A 1d
46341921 2 24153113373214 323

H0.35 ~0.45 BRI REYEE SR BT 00 AP, KK
AL E ZHBRE ERAARE KA LA
B LB W ETRMLEE A SA N
B2 0.24 ~0.35 W RAIIEENE & % — M, KK B
BAEE &L ZRHEE BRUKRE AAE ¥
BAR WHMASAE WEERE BEUEE RKE
BAR KR GHAE BHFAE BELE,
FRGLE BHAE HERE EEFE KB
HEE IR SR MK LRFEAEE KK,
SZAVEHME <0.24 HIEEHEFHBEENH M, KK
HREWE ERERET KHBEE BHEE $
FIARR HIRARE WA B RAE BB =
AR EHEEE EHNEE BHLAEMXK
A%,

SR 4% The No. of cultivars
Bl ERARTHHUETREESSTHE

Fig.1 The result of synthetic evaluation about functional nutrients in jujube fruits

3 itig
3.1 BEFHNEENRE

ARSI I E SR RLEST
EHERMER EEERESNEANHRELE
RAAERFIATERPEIEEERRIES K
ERAPHREUBANGEAERLEIERERR
SRMUNERE, WEBERA—ENR 2, HRER
ERNEHERB > Z E M E, XEwRHTE
3.2 BEEFRMRABELRE

AHRMET S0 N EGHRFEGEE. =
B . Z8 . Ve, cAMP cGMP % 6 MIIEEH B R R H
B SR, X R R T T R B RS
HREWA ARGHERLTHIEHERASSE
ERBAARASESHRMERBR -, &

Bl .cAMP 5 cCMP M E B ERMEZR K, =#
B EREH Ve 2R HEM BN, LT HFRRE
GEURmE , 7 AR I A R AR RO A E AT . IR
Ve MIZBHMERBNAEAMT AMEFESRIH
ABEHE RRRKARL ZBIE, Ve FRFHHH
ML BT MERAEHNESETEAN LR
AR WEET BHRNEERAERMERA G
#. G EEER. RREFHE BEER, X
SREGEERUBRNZHXLEDAETELEN
B IE % AR AL E R cAMP B K, FRA =M
SREMERAT MERLIE . THAASHEA
cAMP F R B M LR IHE R LHABERSE
BEAERNYIE BiEEMA.

ZEME SR, R H LSRR KEER
B EERE BT RS EE . THAA#,
ZROREZAVERERNEREHLFH, XN
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