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Abstract
as materials, the relative indices of fruit flavor quality, such as soluble solid, titratable acid, V. and water content were determined and ana-

(Research Institute of Pomology, Shanxi Agricultural University (Shanxi Academy of
Taking 24 jujube germplasm resources including fresh edible, dried, early-maturing, late-maturing, sour and sweet taste varieties

lyzed. The results showed that the contents of soluble solid, soluble sugar and titratable acid increased and the contents of water and V. de-
creased gradually with the fruit development. There were significant differences in various flavor quality indices of full-red fruit among different
germplasm resources. There was a significant positive correlation between fruit taste evaluation grade and sugar-acid ratio, solid-acid ratio,
soluble solid and soluble sugar, but a negative correlation between titratable acid and V. When the solid-acid ratio ranges from 60 to 90 and
sugar-acid ranges from 45 to 65, the fruit taste was harmonized. There was a significant negative correlation between soluble solid and water

content and a positive correlation between mature period and sugar-acid, solid-acid. Soluble solid, soluble sugar, solid-acid ratio, sugar-acid

ratio and water content all showed normal distribution among germplasm resources.
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Table 1 Test germplasm and main properties
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g? 7 Germplasm Maturation %*M‘% Fruit [P Ger;plasm Maturation %%JXUHQ Fruit
0. ) iod Fruit flavor ] No. ) iod Fruit flavor ]
name perio purpose name perio purpose
1 R ox i iy 13 R A G Rt fif LT
2 [HPEEARS eN Jit iy 14 eyl e fif iy
3 WA i) it e 15 Rz /N e i) E3cy
4 SR AL B [icai e 16 N RSARS o it il T
5 KA A e [l 3] 17 AL th il T
6 INZRALA 7 R iy 18 SCIRFH IR A o il iy
7 e g A ol iR S 19 K75 e e Gy Rl LESCY
8 B e [ivai e 20 Jemt e RN h R £ cy
9 BHER e g i3y 21 et h i i+
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Table 2 Changes of flavor indices in different fruit development periods of fruits
e . S A B
BRI A A L U T 7% B v fk i
Fruit fevelopment © lll.de ! rd.‘;) ¢ orubie Solid-acid Sugar-acid Ck Water content
period S(;; a:;: su;g;r ratio ratio mg/kg %
H#3Y] White maturing 14.74 ¢ 0.35a 12.09 ¢ 63.29 a 34.54 a 3199.8 a 81.62 a
Mz Crisp maturing 25.00 b 0.59 a 21.43 b 67.14 a 36.32 a 2884.0 a 70.32 b
SEEY Complete maturing 29.67 a 0.73 a 25.46 a 67.55 a 34.87 a 2162.1b 66.57 ¢

T RISAIR NG FhEFRR 22 53 8.3 (P<0. 05)

Note; Different lowercase letters in the same column indicate significant difference( P<0.05)
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V. FrEAE 927. 8~7 217.6 mg/kg, ¥I{EH 2 420. 0 mg/kg,
S FECR 59. 37, AEFTIN R RIS FF G EAS A3 A, & i AE
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Table 3 Comparison of flavor indices of different germplasm

e IR FR s [iflﬁé% _ﬂ?ﬁﬂfﬁ@_ A IEI EA‘EH; IR 4 V. PoKE
No. Germplasm name Soluble solid ~ Titratable acid ~ Soluble sugar Sohd-'a(nd Sugarjamd me/ke Water content
% % % ratio ratio %
1 BB A 37.0a 0.34 f 33.01 a 108.82 a 97.09 a 1199.4 h 57.34 d
2 LS NS 33.4b 0.33f 27.02 b 101.20 ab 81.88 b 1537.8¢g 68.40 b
3 B 31.0 be 0.31f 32.15a 100. 00 ab 103.71 a 2561.5e 64.82 ¢
4 BT 34.0b 0.35¢f 27.37b 97.14 ab 78.20 be 2062.0f 60. 66 d
5 Ry NSl 28.0d 0.29 f 24.84 be 96.55 ab 85.60 b 1852.1f 73.00 a
6 Y B A 33.0b 0.36 1 26.50 b 91.67 b 73.61 be 1214.7h 67.24 be
7 Bl 33.0b 0.36 1 31.27 a 91.67 b 86.86 b 927.8 h 60.36 d
8 AL A 27.9d 0.32 f 20.19 ¢ 87.19 b 63.09 ¢ 1422.5¢ 69.92 b
9 BWHER 29.4 cd 0.34f 22.26 be 86.47 b 65.47 ¢ 2440.9 e 69.55 b
10 KA T HRA 28.8d 0.38 ef 23.19 be 75.79 be 61.03 ¢ 1525.9¢ 68.89 b
11 R W B 31.0 be 0.46 e 27.11'b 72.09 ¢ 58.93 ¢ 2336.5e 66.77 ¢
12 TRA7S A fif 33.0b 0.46 e 27.41b 71.74 ¢ 59.59 ¢ 2463.1e 64.93 ¢
13 Bz /NBLHE 28.4d 0.51d 22.65 be 70.59 ¢ 44.41d 1471.0 g 67.48 be
14 AR 30.0 ¢ 0.4 e 24. 88 be 68.18 ¢ 56.55 ¢ 2851.7d 67.17 be
15 AR AL 30.0 ¢ 0.45 e 25.84 be 66. 67 ¢ 57.42 ¢ 1578.3 g 69. 60 b
16 R 31.0 be 0.47 de 27.49 b 65.96 ¢ 58.49 ¢ 2349.2 e 63.66 ¢
17 IARFA 29.4 cd 0.45 ¢ 24.55 be 65.33 ¢ 54.56 ¢ 1904.9 f 64.32 ¢
18 FEY R 30.0 ¢ 0.48 de 25.64 be 62.50 ¢ 53.42 ¢ 1662.3 g 69.23 b
19 KRG 29.0 cd 0.48 de 25.00 be 60.42 ¢ 52.08 ¢ 2017.3 f 65.93 ¢
20 JbntgEE 29.4 cd 0.58 d 24.26 be 50. 69 d 41.83 d 2739.4d 72.19 a
21 A I R AL 27.0d 0.94 ¢ 21.74 ¢ 28.72 e 23.13 e 3580.5 ¢ 66.26 ¢
22 Bl 7ES 30.0 ¢ 1.55b 23.43 ¢ 19.35 e 15.12 e 3431.3 ¢ 69.31 b
23 JpER A 30.6 ¢ 3.25a 21.94 ¢ 9.42 6.75 f 5731.1b 64.39 ¢
24 JbECEEIR 28.0d 3.70 a 21.30 ¢ 7.57 5.76 f 7217.6 a 63.90 ¢
PR FE NG SRR R 25 57 183 (P<0.05)
Note ; Different lowercase letters in the same column indicate significant difference( P<0.05)
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Fig.1 The distribution of fruit flavor index content of different germplasm
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Table 4 Correlation analysis of flavor index

- W GER TN g SOk RAN RIUE  RIE
Index &Y 4 Tltra%ahle Soluble acid acid Ve Water Matur-atlon Fruit Fruit
Soluble solid  acid sugar ratio Latio content period flavor purpose

Al 7k 4 Soluble solid 1

T EBR Titratable acid -0.238 1

T ¥EPERE Soluble sugar 0.791"" -0.429" 1

[ [ Solid-acid ratio 0.511* -0.811°" 0.606"* 1

BERR L Sugar-acid ratio 0.546** -0.765°" 0.739°*  0.969"* 1

Ve -0.330 0.931°" -0.442° -0.814"" -0.751"" 1

%7K 48 Water content -0.641"* -0.136  -0.568"" -0.117  -0.193  -0.069 1

JEEG Maturation period 0.370 -0.231 0.414" 0.357 0.408"  -0.082 -0. 108 1

S KUK Fruit flavor 0.560"* -0.711°" 0.623"* 0.816"* 0.816"" -0.745"" -0.170 0.314 1

S Fruit purpose 0.452" -0.172 0.562* "  0.269 0.373 -0. 190 -0. 381 0.255 0. 196 1
s % P<0.05; = * P<0.01

3 #ZigEitig 5% 30k

I SRS IR 9 ) AL R AR A BILIR L K S5
Jito ANATIRS SRS RS (IR ol JOOG T B 22, SR S Il S ] Frg A
PR it SO LA WA R e SRS R i P IR IE TSRS £ 7 T
TS AT AN RIS T o 14 3 B XU b AR AR 2E AT 1R HE
OIRT F 7 1 ARSI AR 5 AN [ Ao i 5 90 R S AR L [
P LU AT AR TR PR SR T ERRAT Ve G R,
[ FLEAY T 60~ 90 R FLAELA T+ 45 ~ 65 I SRS Y FEUAL
WRPRTHIE 1 o ERSEXURE 5 ] i PRI AR A9 41K
FOIARSE, th T2 WAL B AR X B BEAS ), T Pt 25 A
B Rl AT BE Hh TR A RO RN B 4L L AN ),
BRI — . AL E IR & A 4 ) Al RE Fh T AR
SRR TR AT HUR A 2L AN ) A28 AT AL ) A X
W BE A — , FL PRI A — B SRR S LT 5
WS IS KRS 95 P BRSO e S A R
SRR o3-SI A B R EAT G 3 32 A
FHEFRAMA T R KR S TR B LA A R T
B LIRABIIE

(1] “BBREE, YR DhRE Rt AR SRR [ M. Abat e Talltt
Fiziek, 2005:228-231.

(2] RS b, [FIEuCy, . ARSLETR ) W R E IR FTt R [ T].
FEZ2417,2010,37(12) :2017-2024.

(3] JFH, JE =2 MR R 2L BIresisy [ ). 4N T, 2010(9) - 12—
13

[4] %%%Pﬁ@% FHIEEER. Hh A S PR S [ M. JEat: L
e, 2013,
[5] XFZE R FREARTER M. JEET: Hh Rl -, 2009,
[6] Z=EF}, TokBHE, PR, & AP RIS RO R Rl M. db
a R H R, 2006.
(7] TR, 28R RS, 5. A SRR PR RS C ]/
T, FSGT . TR R (8) : 88/ m TR 7= R
PERE RIS S8, AUat AR ERL A, 2013
(8] XIS, XUFEZE, BB S, 5. A R i o PR 28 A AR - e
FRIBZLT]. MRlRRFE,2003,39(6) : 77-82.
[9] Bz, Zifg K, % F5T 159 PSR RN B AR 5T
[J]. E224%,2012,39( 10) :1999-2008.
[10] XBANEE, Fak =, HERE. HHERZH 9 S ES /KR U F 52 AF 5% a2k e
[J]. BHda54R,2015,32(2) :304-312.

[11] BXOZES BT , iR, 5. ARSI e A AR B B &
FHHIARE[)]. FEE244R,2016,43(6) : 1175-1185.

[12] R, e HUET, . B AR R sop IR o 4T I ] L 7R
TRl ,2009,41(8) :46-48.

[13] D, gt e, 5. PSR TR I RS S RULR S T AR 2R
SybTLT ). Rl Rl:,2014,51(1) :66-71.

G G G S S S S S S i G G G G G G G S S S O S S S o G GGG S G G S S G S S S SO SO S Wy

(L% 204 W)
[3] FRIAS J,MIRANDA M L,DOBLADO R,et al. Effect of germination and

fermentation on the antioxidant vitamin content and antioxidant capacity of
Lupinus albus 1. var. Multolupa [ J]. Food chemistry,2005,92(2):211-
220.

(4] PhzH]. BETREIM]. JUnt: E R AT iR, 2006 : 167-240.

[5] BEUALEFAE? [T] KI5, 2011(11) :51.

[6] FVEEE. EWAETEARI I TIMIEBORIM]. Ju5t: RV R R

#+,2002:117-121,133-135.

(7] T Fam i 4e £ 2R C Sra 0w ARG 52T ], A E SR i
%%,1996,16(2) :30-31.

[8] BLfblk, 37535, SRkt NIAIS i S AN E AR & a2 (T
LT ] MO EEEEAR(FRIR) ,2008,29(3) :91-9%4.

[9] i, TIRE W28, 5. B s o A AR M ERTE TR L T 1 32
m[J . ferpall R4, 2015,34(4) 120~ 124.

[10] XB/DASATHE, 5k VR, . GG i A IR P &SRR A L I8 37

FENT]. S kmETA,2016,42(10) :81-86.



