HORE 2% R 2019,36(4): 504-513

Journal of Fruit Science

DOI:10.13925/j.cnki.gsxb.20180233

ETEmT 7 A E @ E S E MR
EMALEARTRSELE BLK B ERE

CHETFERY:, B 3100185 2WiVT A R ARl B dhRBHE BT 70 AT « R 5 7= 5 Ab R R A SE0 = -
WL A8 SR AR 5 0 T4 AR 70 8 s i =, Bl 310021)

& ZABRDN T ik &S A7 NFC Ry BAT R &k, LT X =800 19 /NG 5okt JERL, 247 7 %> S
BRI 38 P A LT3 SR IR FH B 7 32243 B 17 AN R it B ) H v 28 L SR PR R 55 SRR P, DL A A VT R 4 AR 2R C
AL AL T TR T A MR T SR A IR R AL AR AR, T LG T SR R RE AR TR 2% 5 AR A SR R Ry
I3 BT (PCA) G T MR T PPN A4 %, A VPR AN [ B PR A v 5 b O AR A4 o 2% SR XA IR ARG 5t 1) b S A7 7E
WEESR, ARN T BN ORE RN BT 4 SR v 2 s, B RO R I L 7 AR S TR
S YRR 2R CIX 3 TR RS A AR, DR AT T R Bk . 4 BT RO 0 AT MO TR AR SR AR B H 3 A E S, Rt
T ZE TR R ILH 86.728% o LA 3 AN a3 S BN 2 B4y TS IO (R4 FEAEL 7 T S B 32 B 43 e (R A0E AR 2 RN (¥ Bl 481 £ Ay
B, 6 2 T ARG 25 b PP B, A Sy 05 58 5 ) VR MEARG vt P R ARG o0 B 1 v o D450 R A 12 0P A LAY T iV
HIX 19 A SR 2551343, TR AS R S B (R A 2o =28 (B BT IR UKOBE RS < AL ZR I < IR, 48
BUEEI R TNE2 57 Il R AL Sk AL XS R AL T E R il I v AR R, AT DUBC Y (R I B TR
B 43¢ v L AR TR A e (P A A B P o RIS 255 8 SR PR 26 L T S SR TR 3, vl AR A U (AT A i SV S A £ 3k B
B TR ] 46 TR R B AR A

SRR MPA 5 VT T s BRALFEAR s 2R 0 BT (PCAD 5 3& REE s PPN R &

FE S :S666 SHFRERD : A X E YRS :1009-9980(2019)04-0504-10

Study on suitability of different citrus varieties of for juice manufactur-

ing based on principal component analysis
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Abstract: [Objective] Fruit and vegetable juice has a broad prospect for development as a nutritious
and healthy drink. In 2015, the output value of fruit and vegetable juice in China reached 120 billion yu-
an, and is increasing at a rate of 7%-15% per year. Development and production of nutritious juice prod-
ucts has become an important development direction in fruit and vegetable processing industry. Citrus
juice accounts for two thirds of juice produced. But at present, the variety of citrus juice is very narrow
and dominated by orange juice. Besides sweet orange, our country has a rich citrus resource, especially
Satsuma mandarin. In Japan, studies have been carried out on the function and processing of Satsuma
mandarin, and some products have been commercialized. However, there are few studies on the NFC
juice processed from different citrus varieties in Zhejiang. In order to select citrus varieties suitable for
manufacturing NFC orange juice, 19 citrus cultivars produced in Zhejiang province were evaluated for

suitability for juice production. [Methods] At present, there are many methods of evaluating citrus
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juice, and each method has its advantages and disadvantages. Fresh mature fruit samples were collected
from four directions of tree canopy from mid-November to mid-December. A part of the samples were
used for weighing and juicing, and the pulp recovery and juice recovery were determined at the same
time. The processed juice were stored in a cryogenic refrigerator (—18 ‘C). The determinations of 6 pa-
rameters were carried out according to national standards or Ministry of Agriculture Standards. The
quality characteristics analyzed included juice recovery, pulp recovery, and nutritional phyto-chemical
components in citrus juice including vitamin C (VC), total soluble solid (TSS), titratable acidity (TA),
soluble sugar (SS), total phenols (TP) and total flavonoids (TF). Then, principle component analysis
(PCA) was applied to evaluate the overall quality of NFC juice made from different citrus varieties.[ Re-
sults]The pulp recovery of ‘Niponicum’ and ‘Citrus Hybrid” was higher than 80%. 11 varieties had a
pulp recovery between 70% and 80%. The lowest pulp recovery was found in ‘Aliquam’, which was
63.09%. ‘Niponicum’ had the highest juice yield (68.50%). There were 4 varieties with juice yield
higher than 60%, including ‘Satsuma Mandarin’ ‘Miyagawa Wase’ ‘Citrus Hybrid” and ‘Owari’.
There were 13 varieties with juice yields ranging from 50% to 60%. The juice yield of ‘ Aliquam’ was
the lowest, being only 36.84%. There was a significant influence of variety on the taste of the citrus
juice. The taste of Citrus Sinensis Osbeck was very sweet because of its highest ratio of total soluble sol-
id to titratable acidity (44.24) and low acidity. The fruits were generally high in vitamin C, total phenols
and total flavonoids. The contents of vitamin C in ‘Newhall Navel’ and ‘ Aliquam’ were higher, being
78.26 mg - 100mL" and 74.90 mg - 100mL"', respectively. Citrus Suavissima had the highest content of
total phenols and total flavonoids, but ‘Haruka Tangelo’ had the lowest content. The results showed
that there were significant differences in quality traits of the juice among varieties. ‘Niponicum’ ‘Satsu-
ma Mandarin’ ‘Miyagawa wase’, Citrus Hybrid and ‘Owari’ showed good yield. However, the con-
tents of vitamin C, total phenols and total flavonoids in their juice were relative low, leading to plain fla-
vor. Principal component analysis showed that the characteristic values of the top three principal compo-
nents were all higher than 1, and the rates of variance contribution to the three principal components
were 38.267% , 35.615% and12.846% , respectively. The accumulative variance contribution rate of
three principle components extracted from nine origin indices reached 86.728%, illustrating that the
three principal components reflected the most parts of the original variables. The first factor reflected to-
tal soluble solid, soluble sugar, vitamin C, and total sugar; the second factor titratable acidity, RTT, and
pH; and the third the total phenols and total flavonoids. The comprehensive evaluation function was F=
0.38267xF1+0.35615xF2+0.12846xF3. The comprehensive quality evaluation model of citrus was con-
structed using the proportion of the eigenvalues corresponding to the three principal components and
the sum of the extracted principal components' eigenvalues, which was used for screening citrus variet-
ies suitable for making juice. The top 5 were Citrus Sinensis Osbeck, ‘Newhall Navel’, Citrus Suavissi-
ma, Ponkan and Satsuma Mandarin. [Conclusion]The 19 citrus varieties could be divided into three cat-
egories. Citrus Sinensis Osbeck, ‘Newhall Navel” and Citrus Suavissima had the high grades. ‘No. II
Li Png’, Satsuma Mandarin, ‘Red Sene’, ‘Cocktail Citrus Paradisi’ and ‘ Aliquam Zhongyu’ were in-
termediate. Through this evaluation, citrus varieties with high nutritional value and good flavor and
taste can be selected conveniently. At the same time, the pulp recovery, juice recovery and other factors
provide an intuitive evaluation of citrus quality and provide a reference for selecting suitable raw materi-
al varieties for juice processing.

Key words: Citrus; Juice manufacturing; Dressing by screening; Phytochemical properties; Principal

component analysis(PCA); Adaptive; Evaluation system
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Number Cultivar Classification

1 FR I A B M R KO Oward TN E A
2 & IR % H Miyagawa Wase Citrus unshiu
3 LR 4L Satsuma Mandarin
4 WSk ar AR
Red Sene Citrus reticulata Blanco
5 i H Ponkan i Citrus
6 [ M Citrus Suavissima
7 WiAE 2 5 (TG FFAEAT O No 11 Li Png
8 1% Aliquam Je At
9 F 1% 28( 4135 A\ Niponicum Tangerine hybrids
10 #iH#H Citrus Paradisi
11 % JE 71 % ih Cocktail .C. Paradisi
12 % 7F Haruka Tangelo
13 fift i A Dulce Tangelo
14 RE(H 1140 Citrus Hybrid
15 15 Aliquam High
16 #1407 /K JifF 1 Newhall Navel ity
17 VKHERE Citrus Sinensis Osbeck Citrus sinensis
18 1 H 1 Aliquam Zhongyu
19 15 % R} #% Blood Orange
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Table 2 The color parameters of juice of made from different

citrus varieties

S Fl Cultivar L a b

JE 7K Owari 54.17+0.03 7.424+0.10 46.88+0.05
& )1l Miyagawa Wase 51.50+0.10 3.95+0.09 41.17+0.19
LI '~ 4L Satsuma Mandarin 51.46+0.74 3.2740.72 40.59+1.37
i3k 41 Red Sene 53.07+£0.91 2.54+0.89 40.12+1.80
M Ponkan 59.60+0.18 3.51£0.16 46.36+0.19
FE A Citrus Suavissima 54.86+0.03 4.43+0.08 47.88+0.02
FRE 2 5 No.II Li Png 57.50+0.13 4.9240.13 46.51+0.16
P Aliquam 73.3540.09 -7.19+0.05 30.65+0.16
2195 \ Niponicum 48.21+0.28 -6.60+£0.01 27.72+0.51
1 Citrus Paradisi 60.42+0.09 -9.45+0.02 37.23+0.10
XY FE A %Ml Cocktail .C. Paradisi 60.34£0.10  -9.49+0.02 35.70+0.14
77 Haruka Tangelo 60.74+0.06  -10.09+0.05 27.24+0.06
Hit i i Dulce Tangelo 57.15£0.03  -6.11+£0.02 41.25+0.01
K Citrus Hybrid 54.53+0.27 -1.28+0.17 42.46+0.39
= 1% Aliquam High 51.85+0.03 -7.24+0.01 34.27+0.03
21 R Ji #% Newhall Navel 69.46+0.18 -8.73+0.03 51.47+0.10
VKHERS Citrus Sinensis Osbeck  68.63+0.07  -8.95+0.01  53.68+0.01
1 #& Aliquam Zhongyu 66.72+0.06  -7.90+£0.05 46.93+0.70
1fiL#% Blood Orange 48.02+0.01 4.85+0.02 36.65+0.01
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Table 3 Phytochemical indexes of juice made from different citrus varieties

b - IR E R w(r] VP [ TEA) (AT R
Cultivar P Titratable acid content/(g-L")  Soluble solids content/%  Soluble sugar content/(g-L")
JE 5K Owari 3.30£0.01m  10.27+0.14 f 11.6+0.06 g 57.05+1.20 ¢
& JI| Miyagawa Wase 3.46+0.01 k 7.25+0.19 h 11.0+0.06 h 63.74+0.41 ¢
11l F 4T Satsuma Mandarin 3.49+0.01 j 0.63+0.02 ij 12.4+0.06 ¢ 66.31£0.66 b
1 £ Red Sene 3.45£0.01k  10.17+0.19 f 13.5£0.12d 48.62+0.86 g
HEFH Ponkan 3.13+0.01n  14.98+0.06 d 14.10.06 ¢ 57.33x1.33 ¢
R At Citrus Suavissima 3.86£0.01 ¢  6.40+0.07 i 11.9£0.06 f 46.43+1.04 h
WA 2 %5 No.II Li Png 3.79+0.01 e 5.80+0.07 k 11.8+0.06 f 56.22+0.83 ¢
%1 Aliquam 2.91+0.01q  35.05+0.32a 11.9+0.10 f 39.96+0.70 i
21.3% A\ Niponicum 3.83+0.01d 5.40+0.19 1 9.7+0.10 k 41.17+0.12 i
A Citrus Paradisi 3.31£0.0lm  10.21+0.14 f 9.940.06 32.33+0.66 k
X 74 % Mh Cocktail .C. Paradisi 3.63+0.01h  5.99+0.16 jk 11.5+0.06 g 50.01+1.00 £
% 7 Haruka Tangelo 3.71+0.01 g 6.34+0.04 i 9.940.06 j 32.35+0.40 k
fif 4% Hh Dulce Tangelo 3.99£0.01b  4.78+0.07 m 9.4+0.06 | 36.38+0.19 j
K Citrus Hybrid 2.97+0.01p  15.85+0.11 ¢ 12.4+0.10 ¢ 59.68+0.33 d
1 H5 Aliquam High 3.01£0.010  17.56+0.04 b 10.6+0.06 i 49.82+0.39 fg
21 fuf /K Jf F5 Newhall Navel 3.51£0.01 1 10.29+0.06 f 15.8+0.12 a 67.52+0.53 b
UKKERE Citrus Sinensis Osbeck 4.18+0.01 a 3.33+0.10 n 14.7+0.06 b 100.68+0.49 a
1 H 15 Aliquam Zhongyu 3.33+0.011 11.61+0.06 e 13.6+0.06 d 57.31+136 ¢
114 Blood Orange 3.73£0.01 f  7.55+0.10 ¢ 11.0£0.06 h 50.63+0.61 f

NG FRAFRFRZREE (p <0.05). FEL

Note: Different lowercase letters indicate significant difference (p < 0.05). The same below.
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Fig. 3 The ratio of soluble solids to acid in juice made from different citrus varieties
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Table 4 The nutritional parameters of different citrus varieties

b i p(HEAZ C) U pUEL BT pUEKRE)
Cultivar Vitamin C/(mg-L") Total phenols/(mg-L")  Total flavonoids/(mg-L™") Total soluble solid/(mg-L™")
J& 3k Owari 265.85+5.78 n 650.75+0.30 g 166.410.08 ef 91.130.75 efg

& )1l Miyagawa Wase

11 "N 4L Satsuma Mandarin
i3k 41 Red Sene

Rt Ponkan

A Citrus Suavissima

N HE 2 %5 No.II Li Png

265.53+3.29n
325.99+3.28 |
448.96+5.68 h
380.76+5.77
318.4343.36 1
274.763.35 m

653.92+1.47 ¢
745.77+3.02 de

1082.91+3.32a
723.7341.89 ¢

1101.28+1.64 a
788.09+1.55 d

172.65+0.24 ¢
190.38+0.20 d
195.5340.15 cd
168.71+0.46 ef
350.47+£0.47 a
201.82+1.21 ¢

85.3340.56 g
88.59+0.47 fg
98.8040.23 cd
103.18+0.49 ¢
89.36£0.25 fg
94.55+0.17 def

7518 Aliquam 749.02+3.28 b 1087.39+2.41 a 257.79+0.47 b 56.90+0.19 k
213 A\ Niponicum 242.19£3.28 0 563.08+0.69 h 141.22+0.12 ¢ 71.9840.20 hij
#A4h Citrus Paradisi 419.00+8.61 i 725.50£2.89 ¢ 256.91£0.62 b 70.37+0.24 ij

X 2 4 fill Cocktail .C. Paradisi 467.04+324 g 677.23+2.20 fg 253.03+0.87 b 91.60+0.26 efg
##7% Haruka Tangelo 181.11+3.34 p 428.66+0.97 j 103.49£0.18 i 78.75+0.13 h
fitA#Ah Dulce Tangelo 245.66+3.32 0 473.76+0.67 i 122.66+0.16 h 65.42+0.12 k
K Citrus Hybrid 696.51+10.88 d 709.16+2.30 ef 189.25+0.32 d 92.41+0.23 defg
=7 Aliquam High 370.95+5.80 k 720.69+2.25 ef 255.88+0.68 b 78.07+0.46 h

2147 /R JF #% Newhall Navel
VKFERE Citrus Sinensis Osbeck
o H #& Aliquam Zhongyu
I Blood Orange

782.55+3.27 a
542.94+3.19 ¢
708.09+£3.33 ¢
504.33+£3.36 f

988.90+1.38 b
885.39+5.19 ¢
884.38+1.92 ¢
789.61+2.54 d

200.23+0.41 ¢
198.38+0.61 cd
162.23+0.29
194.34+0.46 cd

123.46+0.26 b

131.81+£0.26 a
98.03+0.25 cde
74.93+0.16 hi
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WS & BT AL, 4 A A 1 101.28
1 087.39.1 082.91.988.90.885.39 mg - L''; i i ¥ i
TR AL BRSO =T XS R
A R, A B N 350.47.257.79. 256.91 .
255.88.253.03 mg- L' KA " Ff ek 1y 25 & F0 . 75
TR R A R IR /R R ER R
T CPKRERS S AN SR 4E AR 2R C A AN e,
R ITE 500 mg- L' LA b VKBRS ¢ 4 a7 Ok R
CRERT 3 A SR B S E 100 mg - LT BB, 4y
4 131.81.123.46.103.18 mg L',

3 AN[R] R A e BPAEIR B T RO
Hr

i I 22 IR — AR AR B0 EE, &S R R A AE AR
55 » e LLGEFF 38 A ) BDORH ARG v 1) 3 22 B vl [RLbE 7R
DES YA ST S UL (UN AR /NN

Xt pH - ARG 5E BR ATV PR [ T L R R L 4
AE CLR B TR SRR O M AR EEAT AR R AL
I AT o LUR S8 X EE i b A2 158 A AT IR T a0 A, AR OG
ABOEFE IR S Frox. MRS AT UG Al E R 5
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Table 5 Correlation matrix among analyzed parameters

AL R

AVEPEEEY AT B

*H?éf%?ﬁl pH Titratable  Total soluble Soluble The solid éﬁﬁg% ¢ Total Total Total
Correlation . . . . Vitamin C .
acid solid sugar acid ratio phenols  flavonoids  sugar
pH 1
W] ¥ 72 I Titratable acid -0.801 1
A 5V [ 4 Total soluble solid — -0.085 0.101 1
] Y5 144 Soluble sugar 0.201 -0.218 0.716 1
[ 2 Lt The solid acid ratio 0.843 -0.673 0.237 0.626 1
442 C Vitamin C -0.398 0.533 0.626 0.301 -0.17 1
21} Total phenols -0.156 0.385 0.629 0.265 -0.029 0.602 1
S Total flavonoids -0.159 0.272 0.108 -0.015 -0.099 0.245 0.645 1
JEL 7 Total sugar 0.231 -0.335 0.84 0.809 0.539 0.301 0.319 -0.016 1

pH 2 A 5%, T PR 5 R 1 A 2 IR AR K
[ 1 LE 5 pH R ¥ PEBE 2 AR O%, 5 AT 8 R 2 9
FHOG s 4EAE 3R CL R By 5 R0 € R T s I [ JE 4 S T
TEPERE RS AR AOG o TR R ) (e 56 A KA v
(>0.3), &5 A B 0 9 AR AR & BEAT B 1
PRI

xR a6 B B AT B 7 o . e A A R LR 6.

*6 MEHEAE

Table 6 Total variance explained

YIRS PERCE 7RI

o Initial cigenvalues EXtr?Cthl’l sums of squared

loadings

Compo- — - - N

oo CUURREE % BB BEEE % BE
Eigen- Variance/ Cumu- Eigen-  Vari- Cumu-
value % lative/% value ance/% lative/%

1 3.444  38.267 38.267 3.444 38.267 38.267

2 3.205  35.615 73.882 3.205 35.615 73.882

3 1.156  12.846 86.728 1.156 12.846  86.728

4 0.447 4.963 91.691

5 0.353 3.925 95.616

6 0.238 2.648 98.264

7 0.099 1.096 99.36

8 0.034 0.379 99.739

9 0.023 0.261 100

HE2 6 AT AN AR HE RF AR R T 1 R U2 B 1 3 N [A]
T X 3N LR TR A AR R S TT 21 86.728%
(80%~85% LA A5 £, AT AR S ity JoT 14 IR 1 406 K350
AHE BN Bk b X 3R e R R A A
R RO R HEAR . X 3 AN T IR
I3 :3.444.3.205.1.156, 7% [K ¥ 1 7 22 51wk R 4y
A N 38.267%  35.615% « 12.846% , R 1 51 Bk K ik
86.728%.

ER] - 47 Ao R BB e % J5 I3 7 T R, B8 — AN R
5T VEE TR ISR (4R R CL e R AR
KIIEASS, S — AT FEEREIX4NEE
A F A5 pH. [ R b 2R K IEAH ¢, 5] &
iR AR KB UAE G, 38 AN 7 R B MR IX 3R
BB A ERS S SE S E R R KK IEM S,
X B Dy Re I 1 By J7 T AR bR S =AM
BRERRIX 2 A,

8 2 MR [m] A S T B R IR 1 23 15 53 BR B
) ZE MR AR Z R W45 K143 77 R 2

Fi=0.069 X,+0.018 X,+0.317 X;+0.292 X, +
0.076 X:+0.205 X+0.039 X:-0.181 Xi+0.301 X,
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Table 7 Rotated component matrix

Ji% %3 Component

1 2 3
pH 0.023 0.941 -0.019
T] {7 7€ B2 Titratable acid -0.035 -0.885 0.265
A[VAPEE JE 4 Total soluble solid ~ 0.938 -0.120 0.200
W] Y5 44 Soluble sugar 0.867 0.271 -0.001
[& 2 Lt The solid acid ratio 0.408 0.854 -0.005
4t 3 C Vitamin C 0.585 -0.545 0.322
S} Total phenols 0.434 -0.212 0.807
JELHE i Total flavonoids -0.072 -0.054 0.941
S B Total sugar 0.9.00 0.281 0.013

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 5 iterations.

F,=0.368 X,-0.3 X>-0.091 X5+0.033 X,+0.304 X~
0.207 Xs+0.028 X-+0.159 X;+0.037 X,
F=0.157 X, +0.029 X,-0.04 X;-0.098 X,+0.086
X:+0.027 X+0.457 X:+0.667 X:=0.091 X,
®8 HMOBHRYIER

Table 8 Component score coefficient matrix

%43 Component

1 2 3
pH -0.069 0.368 0.157
A3 72 R Titratable acid 0.018 -0.300 0.029
AL E FE2 4 Total soluble solid 0.317 -0.091 -0.040
AR Soluble sugar 0.292 0.033 -0.098
Ji% L The solid acid ratio 0.076 0.304 0.086
4E4: 3 C Vitamin C 0.205 -0.207 0.027
ST Total phenols 0.039 0.028 0.457
S # i Total flavonoids -0.181 0.159 0.667
S Total sugar 0.301 0.037 -0.091

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

Component Scores.

R X 3 AR 745 40 R B H B iH S FEAR R 3
MHEFESNEI =AHFH% % BT 2 Tk %
BRI A 27 6 43 55, Hat A H0h : F=0.382 67x
Fi+0.356 15xF,+0.128 46xF5, 45 B4 9.

FRERRAE FAE I K /AN] 20 i R LR,

B BN EEF = 0.5): BRHM 43 R B
P& UKHRERS”

B KO0 < F<0.5): 1l N2 k40 T
ARG CYEE EAL NG ERER o

EER AN EF<0): B = M
M7 CF/R RN HM CFEE AR
RS CmEs

AR FAE (¥ 4% w7 &0 A A 23 9 2 ¢ KORE R
SRR BRAT T CIRRE2 5 N AL, PR
gy o3 A SL VTG R R AT S BEE R A E Y
ARG i A £ D SR 1 2 BB o b3k O TR AR T 4K
BL T AN [R] &b AR A 07 SR (B AT DR AN ], i L
PP R A, AT BUBON B4 ) 2 B B SR (B B
LRI 1 VR AT ) AR A ot Aol o [RD F A ORISR il EBCAH
AT B B2 HE O 25 RE MR T AR K™ B R AR L
TR AR, PN T AR ] 6 1R 11 B 2 4K He

®9 BFmMHETFESS

Table 9 Factor score of each variety

A ZEETPN
e FACI 1 FAC2 1 FAC3 1 F Comprehe-
Cultivar - - - .

nsive score
JE ik Owari -0.11  -026 -086 -0.22 12
& JI| Miyagawa Wase  -0.06  0.23  -0.68  -0.07 10
R 0.32 041  -0.25 022 5
Satsuma Mandarin
i3 4L Red Sene 0.55  -0.19 0.60 0.18 6
HEAH Ponkan 040 -093 -0.84 -0.15 11

[ FH Citrus Suavissima -0.57 1.25 2.78 053 3
WiME2 5 Noll Li Png  -0.16  0.88 0.16 031 4

715 Aliquam -0.63  -2.35 145  -0.84 19
2.3 A\ Niponicum -1.10 072 -085 -025 13
HIHh Citrus Paradisi -1.05 022 070 -049 17
X R 7 2 044 057 051 018 7

Cocktail .C. Paradisi
% #F Haruka Tangelo -1.07 0.39 -1.69  -047 16
fft#%#h Dulce Tangelo  -0.78  0.89  -1.13  -0.31 14

KL Citrus Hybrid 027 -142 -0.60 -0.34 15
%% Aliquam High 004 092 036 -055 18
GIROPNITicH 207 -046 023 062 2
Newhall Navel

VKBRS 2.03 1.98 0.27 1.65 1
Citrus Sinensis Osbeck

hER 0.64 -0.84 -035 003 8
Aliquam Zhongyu

1L 7% Blood Orange -0.40 0.25 0.19 -0.04 9
4 B w

MG Tl B AR B R AR R AR R T

P pH. AT A [ T 0T E R R IA PERE L 4R AR R
S Y T OB X e i R A L ST S )
HR A, LIRS AR I 078 7R KUK . BHEEIRS 54>
2R AR il Ao R SE i BT R SR R R AT TR ST AN T
Fi IR UL RPN b e SN e o 1 B/ D QR R B
P2 AR R AR b 55 22 TR bR AT XS L e i, et T
SR AR R A EL ST 35k R RN At D 3 B v ) 2%
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M Al e BT T AR 23 BT IR M L IX 6 A R AR R
TR REER TER A RCHRESH
TCFRBRIEAT 0 HT, Db A P 1) 7 32 £ 41— 7 S o

AT b A Sk A (1) it o R A7 P B TR o 0 S 285
HEAT X LG 43 B < A [5] b b R A - B o Jo A 22 e B
K T 2R R (0 f FE K, <4036 N I
FERN PR 2 B v, T AR IR SR PR R H I R A
(1) 5 D A € 2 P i 25 SR ] e < R sk IR A
JU7 U TR UK BE RS E (5 7 TH AR S B AR
RS OR B ONEAT S5 SR AT B R 1 B AR
B UKBERE At SR TR R I R [ R ) R
A T P AT A e s ¢ R PR AR T R S S
B (AR ORIFRET B R ER COREL CUKRE
BTSN 4E AR R C & BN, HEREIWE
500 mg- L' BA b, 1 OKBERE < LA R IFE RS REA 73
AN i A g B 2 R U 3t 35 200 mg - L BA B, 43 A
131.81.123.46.103.18 mg-L".

W 7K 2 S COTT R TR R Ak 28 J5 43 AT IS SR ) 28
S ML IE AN TR KRB R, N T 44607
A T A7 ) A1) 3 N S 19 S ARG B A A 9 A
a R MR BEAT B T, N 45 G PRI 3
AN F R BT J7 2 DT FEIA $1) 86.728% . R HE REAN
Fabrou AN T RS 1 o R R T ST B A T 5T
WERE A . LREM 0 BUE 1 UKBERS < A
IR ARG IX A it b TR, B RE v L R S R
RAEZ AR BN A S A E A KB A NFC A
T CRRAH T CRERT B¢ R T R N B A R
B ORAH KUK R, 75 A DK B8 L 2 far 7K JiF 48 n DL &
Bl , $5 w IERR o A 22 B 23 i BT %A b A
MAEIEAT S5 6 VP, DB A EZ RPN 845, (R B &
ZE R, A HEE BT, SEHEDRA
7] it P 1l SR SIE 25 il S PR ISR FH B 9 — 3

5 45w

XL IX 19 A it P b A 14D o Jo 4R AR 2B AT 1
SE , FEEANFEAR AT L AR R A BRI 45 5 R, 0 19
AN AR S P P 9 AN it S MR EAT S oy 40 b, FE R ST
T T R o BT IR A S B VEAN AR . IS BT
Snrgn, SLERECT 3N FE B, R E TR Z L F|
86.728% . £ it iZAR BT, SR A 1F B UK
BERE A /RG0S B TR, AR R Al . 1
T Gy M KA, 1A AE AHIIUNFC 9t . BT

TCH D7 B I Rk ™ & i R, 77 B K XUBR K
B T VKRR P R g . DRI, B R AR A R
AR K A 7 i 7 W5 R B 11 < Rk T ]
BN A 7R ORE R KR LA A A AT R
WA, A 22 870 20 A AT 2% A it o B A A 24T 4%
GV, (RN 25 R 22 TR bR A 3 W] DASR A B AR A
1 ity BTV ARY S A b gt R 5 ARG v 1) % SR
S -
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