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Comprehensive evaluation on fruit traits of local pear germplasm re-

sources in Shandong
JIAO Huijun, DONG Ran, DONG Xiaochang, RAN Kun, WANG Hongwei, GUAN Qiuzhu, WEI Shu-

wei’
(Shandong Institute of Pomology, Tai’ an 271000, Shandong, China)

Abstract: [Objective] Pear is one of the important fruit crops in Shandong province, not only being
rich in variety resources but also having a long history of cultivation. In the long process of production,
the people have continuously created and domesticated a large number of excellent local cultivation va-
rieties of pears, which have rich genetic diversity and are valuable materials for cultivating new excel-
lent varieties. However, in recent years, the loss of local variety resources has been serious, and it is ur-
gent to collect, preserve and research. Therefore, the fruit characteristics of 107 pear germplasm resourc-
es in Shandong province were screened and evaluated, which laid the foundation for breeding new vari-
eties. [Methods] 107 local pear germplasm resources in the Core Demonstration Garden of Shandong
Pomology Research Institute were used as test materials to investigate and analyze the fruit quality
traits, including sensory evaluation, appearance quality and internal quality. The pears were harvested
based on their maturation stage, and then those parameters including single fruit weight, longitudinal di-
ameter, transverse diameter, sugar and acid contents, and so on were measured. The GC-MS method
was used to determine aroma contents and composition. We also analyzed the distribution frequency
and coefficient of variation of fruit characteristics. The fruit traits of 107 germplasm resources were
classified by Q-type and R-type cluster analysis, and fruit traits were analyzed by the principal compo-
nent analysis. [Results] (1) Among 107 pear varieties, 84.11% of fruit types belonged to medium and

large sizes. Most of the fruits were oval and round, and the fruit-shape index was about 1. The longitudi-
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nal and transverse diameters of most fruits distributed between 60—-90 mm and 65-85 mm, respectively.
(2) Most fruits exhibited such characteristics as yellow green skin, white flesh, sourness and sweetness,
abundant juice, and a slight aroma. (3) 34.58% fruit hardness were moderate and ranged from 3 kg-cm?
to 6 kg - cm™. The distribution range of titratable acid and solid/acid ratio were 0.06%—1.27% and 9.04-
188.57, respectively. (4) A total of 339 kinds of aroma substances were detected by GC-MS, and there
were great differences in the types and contents of aroma substances among different varieties. The con-
tent of esters was significantly higher than that of other aroma substances. The aroma of the fruit was
mainly slightly fragrant, followed by fragrant and not fragrant. (5) The variation coefficients of titrat-
able acid, aroma content, aroma type, solid/acid ratio, single fruit weight, longitudinal diameter, trans-
verse diameter, hardness, soluble solids content and fruit-shape indexs were 101.80%, 71.05%, 28.86%,
52.53%, 48.74%, 21.04%, 18.15%, 33.33%, 20.97% and 11.00%, respectively. (6) The correlation anal-
ysis of fruit quality by the multivariate correlation analysis found that single fruit weight and transverse
diameter and longitudinal diameter, correlation coefficients greater than 0.8, were highly correlated, and
significantly and negatively correlated with fruit hardness. The ratio of TSS to TA showed a significant
positive correlation with the single fruit weight, longitudinal and transverse diameter and fruit shape in-
dex, and a significant negative correlation with the titrable acid content. Hardness showed a significant
negative correlation between single fruit weight and longitudinal and transverse diameter. There was a
very significant positive correlation between the soluble solid content and the titratable acid content.
The aroma types and the aroma contents were significantly and positively correlated. (7) Q-type and R-
type cluster analysis showed that the group clustering germplasm had certain characteristics and most of
them showed pairwise correlation. (8) Principal component analysis showed that the contribution rate of
each trait was scattered and the trait variation was rich. Positively increasing the first principal compo-
nent factor would help improve the appearance quality of the fruit. The second principal component of
positive growth was beneficial to improve the quality of fruit aroma, and the third principal components
of positive growth contributed to improve the nutritional quality of the fruit. [Conclusion] The local
germplasm resources of pear in Shandong province were rich and diverse, 84.11% of them belonged to
medium or large fruit type, the fruit was mostly oval or round, and the fruit shape index was about 1.
The distribution of fruit characteristics, such as single fruit weight, longitudinal diameter, transverse di-
ameter, fruit type index, fruit hardness and soluble solid content, were consistent with normal distribu-
tion. A total of 339 kinds of aroma substances were detected by GC-MS, and the types and contents of
aroma substances were different among the varieties. The content of ester was the main component of
aroma substances. The coefficient of variation of fruit traits was very different. Q-type and R-type clus-
ter analysis showed that the germplasm of group clusters had certain common characteristics, and most
of the traits were correlated with each other. The germplasm resources with high contents of soluble sol-
ids and aroma, including Wendeng Shishengzhong, Qixi Daxiangshui, Yaguang pear, Laiyang Qiubai
pear, Gaomi En pear, Changyi Xiansuizi and Damahou pear, were identified as valuable parental materi-
als for breeding new excellent varieties.
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Table 1 107 pear germplasm resources of Shandong province

g T A4 g GLDTE i gie by g Tl o2 44
Germplasm Germplasm Germplasm Germplasm

No. No. No. No.
resources name resources name resources name resources name

1 LATIPEE S 28 jEiiEies 55 pARE e 82 B =15 1
Boshanchili Haiyangsangpili Longkougqiuli Tengzhou’ erlengzi

2 R SR 29 HFR5A 56 PLARIEEIN 83 IR AE B AR
Caoxiansangpili Haiyangtangli Longkoutianxiangshui Tengzhouhuapiqiu

3 S=pas 30 T UE T 57 ARKIEVN 84 T M L1
Changyichili Haiyangxiehuatianchi Longkouxiaoxiangshui Tengzhoumanshangun

4 EIEEE S 31 2T AR 58 T PR A 85 Jie JH R
Changyijinqiuli Hedongguodongli Ningyangguanli Tengzhousuli

5 Sl=p)ies 32 RB T 59 RREREET 86 PNE i
Changyixipili Hedonghuangpichazi Pingyichili Tianbaoxiang

6 B AT Y 33 TR 60 (IEPNZ PR 87 AR
Changyixiansuizili Hedongqingli Qixiadatutou Wendengdongli

7 & B 34 TEAKE 61 TPV 88 pEESIES
Changyixiehuatian Huangxianqiuli Qixiadaxiangshui Wendengfushanli

8 S 35 PEAKAT 62 A 89 SOBRRAE AL
Chipingli Huangxianchangba Qixiadongli Wendengqiuduli

9 REHER 36 B ERA 63 W 90 SCE SR
Damahouli Juxianmali Qixiahuangxiang Wendengshishengzhong

10 LT 37 EEAEKR 64 G- IES 91 SOB IR IRA
Feixianchazili Juxianxiangshuili Qixiamianli Wendengzimeili

11 B LR 38 B RAER 65 YER DU 1AL 92 TR A
Feixiancubaitian Juyedabali Qixiasilengzili Wauliandamahou

12 R R 39 HKIe e T 66 18 93 FEKIT A
Feixianhongli Laiwujinzhuizi Qixiasuanli Wulianchangbaenli

13 HEL TR 40 HeBH 25 67 F A 94 ERHITES
Feixianjinli Laiyangcili Qihetangli Xiajinmianli

14 TG K 41 PR KA 7K 68 LKA K 95 Rt T
Feixianjinpiqiu Laiyangdaxiangshui Rushandaxiangshui Xiajinzhali

15 FEMA 42 BB A 69 LR 96 Hif 15
Feixianmianli Laiyangenli Rushandongli Xiawan No. 1

16 PR MALT 43 SRR AT AR 70 Sl A 97 M2
Feixianmianlizi Laiyangjiabachili Rushanmianli Xiawan No. 2

17 2 BT 44 FEBHHLFT K 71 FLliF T 98 okt
Feixianxiehuatian Laiyangladaqiu Rushanpingdingmi Xiazhangjinzhuizi

18 = piE S 45 PR A AL 72 FLih S AL 99 KIBRIRAL
Feixianxuehuali Laiyangqiubaili Rushansangpili Xiazhangsuli

19 TR TR 46 B PYRE 1 73 Tl A 100 LS/ EiuE S
Feixianzhuizili Laiyangsilengzi Rushanshali Xiazhangtangbali

20 T B REL 47 B FAESE 74 Al ERL 101 LR
Feixianzimuli Laiyangzaohuali Rushanxiaoxiangli Xiehuatian

21 e A 48 SRR AR 75 FLlNE 102 LTS
Gaomi’enli Laiyangzaoshuchili Rushanxiaozhuzui Yaguangli

22 HEAMTE 49 WL s A 76 Sl 103 PR /N 2R
Guanxianbendixuehua Laoshanwowoli Rushanzhouli Yangxinxiaohuangli

23 ER=F 50 N SURITIE S 77 PR AL 104 AUy HL gAY
Guanxiandalishui Laolingguodongmianli Shanghemahuangli Zaozhuangmalijinli

24 EREUNILES 51 IRFRRDAL 78 [EREJUES 105 AR Rk e B
Guanxiandayali Laolingshali Shanghemianli Zouchengtiepili

25 JE R AL 52 TR, 79 UV NTIES 106 AR T AL
Guanxiansuanli Lichengmuli Sishuimianli Zouchengzhuizili

26 e EL A 53 E]rE s 80 [ ZUPNEES 107 AR EFE
Guanxianyali Lingingsuantangli Tengzhoudabaili Zouchengzixuli

27 ek B A T A 54 PJAREAR utliET 81 A ELES
Guanxianchangbamianli Longkouhongbatianli Tengzhou’eli
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Evaluation of fruit quality of 107 pear germplasm
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Fig. 2 Evaluation of fruit sensory quality of 107 pear germplasm
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Fig. 3 Evaluation of fruit nutritional quality of 107 pear germplasm
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A SCG SRR L LN AL, [ R E 23 318 10.24 i

13.96, MBI 5 5216 1 = 11 [ 82 BL B¢ K 188.57,
RA -
23 RIFELAMMEESEITMN

X107 43 L 28 b J7 B4R 5 2R ST GC-MS 43
AT 31 339 Fhd% A M o), FLrh SR 105 4
WS 23 i JBESR 68 Bl VIS 25 M bk 73 B HoAth Ak
G A5 P BLR SR R Y R A R 3 A K
FR53 s AN [F B 1) B SR o AR R 22 B0, B
At PP SRR S 2 AT Y L 2 9~56 B, TR A SRR S
A 28Fh. Hrh, FAEETERREYR AL 2~30
Z AL, SEZ 11 M. RS B B dm /D 0 i P SR 5
BN SEZ NI PR NI & U =N e SN T
KR A 2500 Bl & 2~8.0~8.0~4 AT 0~17 F, -1y
FhRAF AL 4.4 1 S Fh e A F SR Fh 22
I~12Ff, P2y 4 Fp . TSm0 AR 5 /AR,
N 81.15%, Rk B R R EHEAME, &
SEEENL R REE /N, 28.86% (K 2) .

R2 REBSMEMENTRSH
Table 2 Distribution of variation in fruit aroma material species

a7/l T B/ME HRAE nlid A5t 2
Aroma material Average Minimum Maximum Standard deviation Coefficient of variation/%
fifJ% Esters 10.80 2 30 5.88 54.45
2% Aldehydes 430 2 8 1.43 33.23
2% Alcohols 3.69 0 8 1.57 42.45
fiii2% Ketones 1.07 0 4 0.87 81.15
Jie e Alkanes 4.55 0 17 2.87 63.03
Atk Others 3.73 1 12 1.86 49.94
SRS All 28.15 9 56 8.12 28.86

P 1) BBl BT A R B R E R R, B
ST 52.715~2 445.113 pg-kg' Z 1), I E SR A
& 636.351 png-kg', P BRI E R Y I
m RS TFEREY RS ERK. EFS
AT, TR T VS L S L b SR AN At
JF )& B BT 2.156~1 353.449 pg - kg'.0.403~
1382.843 ug-kg'.0~984.547 pg-kg'.0~89.349 pg kg '«
0~127.602 pg-kg' A10.170~642.425 ug-kg' 2 [8], ¥
B &4 A2 209.962 200.948 . 143.550. 4.424.
9.732 F167.735 ug-kg' (£ 3). HEILS WL H R
HOEROK, Fo 2 B R o & R AL = R A
% 259.25%H1219.60%

FEN BRI R B A ) R L
MR AEE. O OB E IR A% . TR &
B dp e ) B P B B AR SR A AR L

WAL R AV & B 2 B, Bk 2
TR B RS b & i f s A2 L L L /NS
TG R TE L A TR ME— A RN B B R A S B
mA e WSE SRR A R AL LAY K
A ot e AN AR R TS (S A DI 32 B e o
24 ETRIMHKBBESH

241 QAR KN FRHFEL3=19.308 A] LA
107 3 B4R T IR K 43 S AN a2 T LI
I IVATV AR H AL R ALR R SR 3 H 4>
PR 48227 18 F 124y o Horr T ZHf R i %2 YR %
HE %, HAHE L4=13.485 4> R4 R4 A 3 4, F
RIS IS A IS P BE IR . B IV AT LRI 4 A 3
W, VI EE2H 6. 10 M1 20 Fh st . Mt A% BR B e 1 ok
FL VA5 HAL4 HrsEZ o R E0T, 5 1A
ARG R AR BIRE (4.
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Table 3 Distribution of variation of aroma material content in fruits

HRIA EYEE /M IEONE bRt A 2R

Aroma material Average/(nug-kg") Minimum/(pg-kg")  Maximum/(pg-kg") Standard deviation Coefficient of variation/%
fis 2% Esters 209.962 2.156 1353.449 284.161 135.34

/%% Aldehydes 200.948 0.403 1382.843 236.330 117.61

fi% 2% Alcohols 143.550 0.000 984.547 177.121 123.39

i 2 Ketones 4.424 0.000 89.349 11.470 259.25

JiJa& Alkanes 9.732 0.000 127.602 21.371 219.60

HAth Others 67.735 0.170 642.425 116.944 172.65

HEE AL 636.351 52.715 2445.110 452.159 71.05

[ 20 RSEIOR, P35 5 R i 50N 243.04 g, P
I\ AR 2 ) A 78.09 mm A1 75.10 mm. IR H
0.79~1.39, J S0 5 715 [l 2.03~6.1 kg - em. A P
W& BN 6.27%~13% , il i & & & 0.07%~
1.27%. [H W% E 75 10.24~13.90, B IF U3 5P [ E
L R PN E S g AN - S L Eo SN ]
NG A o SRR R LA AN AROR D 3, SR
M FIRA i, V1 2, KRR , SRSCF R A . &S
P 539.45 ng kg Bl 1 484.825 pg kgt A
SRR E R 3 A R B AL R T AL
MR PURE T3

MR SR, P B R & 212,01 g, T3
I\ K AR5 ) A& 76.6 mm AT 71.71 mm. FTE 5 £
0.88~1.25, J S /5 715 [l 2.86~8.28 kg - cm™®, Al ¥ P
)& BN T.7%~12.77% , 7 i € TR & 5 0.07%~
1.35% , [ /2 b 705 il 34.12~148.57. Sz IR LA
T AR IR B TR T (5 A O B T2 8 3, B R B fe, LA B
EE s 5 SER I E S RS E S SR VAN I L SNy E o
Ruintfis, RAGEUA6G AABMgEaeEs
F, R RO SR, SR RSB RA NG, v 2 Bl
W%, SRS KU DA VR B RER &N 3, S8 T A
A (1) P o IR

T F SR, 3 B R i 58 219.45 g, °13Y)
I\ EEE S ) 73.40 mm AT 71.45 mm. RIEIEH
0.89~1.10, HE 50 i i ] 4.67~8.01 kg - cm™, A {14
] T 9 & B 9.03%~13.2% , 7] i E FR & B U
0.07%~0.52% , [#l % Lt 3t [l 20.63~188.57. HRIE £
FE, EEA R B AR . RS
g Mg, R AB/N . RABEH
IR B G A FR O AR, RAE
= P e, TR R E IR AR B, B AR -
FEATRBEEASFEEEKIRE R 15,

IVAH RSN, -2 B L &R 128.45 g, P

I\ AR B 64.75 mm A 59.20 mm. F IR %K
0.91~1.32, JE 57 J& 7 [l 2.28~6.88 kg - cm, A ¥4 14
T W) & B 5.83%~14.63% , 7] 4 € IR & B 70
0.09%~0.51%, [& g LE 5 ] 28.69~152.86. T LLGP
T « [ A O [ o 3, R e i a0 S 6
Re/hE%E, RAGED A ERNE, ARG+
L, R RE BB FA NG, R 2, RS2 XAk DL AN
FRE N, REHFERUMENE. RS ERES
(B BSR4 43, o e T BAERL AL
S ) LRI S K f Sk o

VAR s P R R R &N 70.20 g, 1
Y\ BEAE 5y ) 46.34 mm A1 49.64 mm. I 5 AL
0.84~1.14 , S SZAf Y [H 2.83~7.32 kg - cm?, Al i
W) & B 8.53%~18.6% , T Wi & TR & & U
0.27%~1.17%, [ & Lb 75 [l 13.96~68.89. HLJE LA
TR, R UM R, RREE R, A%,
F B TR B, AR Bl Aok, SRR AR R
T B FA G, T 22 B KUK R S 75 Wk 22 TAF
UG 1Z4H AR5 B IR ) AT E R B AR
DA R mT i PR [ T B8R R B A v s 12k [
TEN & 7k 18.6%

L LA b S 22 1Ayt B A, R BT L TR
A SR SRR EOR, 8 T RSB 5 BE IR, f KR
HIA 557.18 g, IVATV 2H 5 5L Joia & AH X B0/, de /N SR
JREE32.14 g 107 ZM BHIE A N 32, Hodh ok
I 9 43 BT 5T 1) A S, AT B2 K /K S AL
WIS K k% . 55V AFR AR IR & B8, &
1A 1.17% , FE SR P A, ik 7.32 kg - em’?,
B 1) T 4 A
242 RAREHSH KHREEIL ST RLG L
PR Z T8 AR SSPEHEAT 20 BT, L1=1.952 B4 S s vk
RN 9 2 AN, 111 L2=1.430 41 B stk 81 73 A 4
AN, o T R SRR AL S RS AR R
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I B A AU TE R R, WIS ORE, S HAER 2 74 A
RN RABE A EEEY SR RS 2 e oM, i R SRR, RIR R 5 H & &,
BEoa M ESYRSE. 5 HE ARk, A ER G RSB ERIL MR BR EREESE
R TR ERS = EKL . FNHBHESE SRS E, BRRE SRS, DL AR R SRR
AVERGE . FAYRASE RS E R BAE2E EAHEREE S . Fah, AR R
AR . IV EAFEN MR B E RSP RIB R AT R (R4, IR E S

L1=1.952 L2=1.430
ESLTEAR Fruit shape
—l_ JPIZSH Flesh texture type
V% 7> Juiciness of flesh
' W7 B Fruit peel color
*’— R 54041 Dot distribution
L S F L Flesh texture
SN E Fruit hardness I
IR 5K/ Dot size
R AP Flesh color
]y PEE Y& ' Soluble solids content
fili25 % 5 Ketones content
{ KR lkanes content
HoAth &S Y7 & 5 Other aroma substances content
XU Flavor of flesh
%%Tﬁﬁl Fruit shape index
] i %€ Bk & = Titratable acid content 11
[#4]1% Lt Solid acid ratio
‘ g’%ﬁr‘g‘ma
— & = NN Esters content
L HFSWi S E All aroma substances content il
fiZ25 % & Alcohols content
Eﬁ%%’éé\ i Aldehydes content
LR Single fruit mass
L fii4% Transverse diameter v
L %i4% Longitudinal diameter
L ¢ 1 % . ¢ 1 7 L ' T L ¢ . 1
225 2.00 1.75 1.50 1.25 1.00  0.75 0.50 0.25 0
FH2% R %L Correlation coefficient
5 REIBEARKE
Fig.5 The dendrogram of R cluster analysis
=4 RIMRIBREXESHT
Table 4 Correlation analysis of fruit quality index
, AR W E ey, BN B
Jiliss p p sk ., o oA 4% ST o
SRR g Wi MRS L. WWER MER DO R AR
FE b Index £ Longitudinal Transverse Fruit shape - Soluble Titratable ~ Aroma  Aroma
fruit . . . Hardness . . acid . .
diameter diameter index solids acid . material material
mass ratio .
content content specie  content
¥ 8L & Single fruit mass 1
Y01% Longitudinal diameter ~ 0.899** 1
#i4% Transverse diameter 0.937%*  0.868%* 1
FIBAREL 0.174 0.489%* 0.005 1
Fruit shape index
f# ¥ Hardness -0.311*%*  —0.309%* -0.383%%* 0.059 1
AR TS -0.045 -0.156 -0.137 -0.060 -0.087 1
Soluble solids content
T R -0.160 -0.294%* -0.243*  -0.153 0.149 0.428%*% 1
Titratable acid content
[ R Lt Solid-acid ratio 0.252%%  (.374%* 0.261** 0.276%* -0.065 -0.070 -0.665%* 1
SRaRIES -0.162 -0.121 -0.195* 0.128 -0.058 0.179 0.036  -0.044 1
Aroma material specie
FAIRE R -0.024 0.000 ~0.009 0.034 -0.161 0.102 0.035  -0.039 0.389%* 1

Aroma material content

EARREREE (p<0.05) ;¥ LR EFMEE (p<0.0D),

Note: * indicates significant difference at p<<0.05; ** indicates extremely significant difference at p<<0.01.
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RS BRI B AR IEAHE (r =0.899) , ST
FRAS R PR R R B G =0.489) , [H R Lh
RS B R R E A K =-0.665) , &N
FMEESFESGEEEEIEMKG=0389),
2.5 ERHSO

TR M4 BB, PC1.PC2.PC3 H1 PC4 I
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S B SR SR UL o AIE TR . AR 3 B
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B ES BT EAASO RS EEC JFERE &
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(OASC) FESFIE(AR) o HAFAE ] 5 46 % B S48
20 F, FE R BRI IR A RN FE SRS E
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(95 F57" 2L (102), Z J& T Q HAEH MIVA.
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e (FSW) R A Zita (FC) « F AL (FTO AR &

o [ — T4 95%EEME Group I 95% confidence ellipses
e I — 14 95%E S Group 11 95% confidence ellipses
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Numbers of germplasms corresponded to those of Table 1 and the colored circles correspond to the grouping in Fig. 4.
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Fig. 6 Biplot of factor scores and loadings based on 1st and 2nd principal components

of 107 pear germplasm from Shandong
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Fig. 7 Biplot of factor scores and loadings based on 3rd and 4th principal components of 107 pear germplasm from Shandong
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7, I HIR 25 R S sl B A A R, 107
A L1 2R 1 5 At e R (1) SR ST o R I, A
T 0.09%~0.30% 2 [H] (1) 67 Ff, 7 62.62% , 1t B 111
A b BRI SR SE R & i 2 SRR HURGE
i,

HEAREREAIS EHEMRIERIES
Xof S S XU A B BRI, FE ELN Y 2 R P A
MR S B e R . HACSERI R B,
AL RGP AL 2 40 ) BLAE 7 A ) 2 B Sy
R GELSERALEWHFE—ENESR. Zlatic
LI 5T 35 B bartlett B 1) A& Ko 5 RIS ] LT
s IR BR 28 A 9% . Chen Z52990 #1712 AN v
FL SRR SR, RIL A R S B AE
EH R ZER, BB EREBOERRI 5 M. Li
FEO TR TR RYIEF S EMB M L
By T AR N AL b, DB &R F . B
TEAHIE FC P LG I H 339 Fh A SRk 4 L i o ]
AR PR EEER HSMEES &=
ZE S, AR ITE S BA T (52,715 ng- kg i
A B AL (2 445113 pg kgD, W E M #E
46.38 5. BEISW I TR DA S 55 8 o Lt i 5 107
PR R ARSI 2R Ol . X 45 A
e S W) I 2 b 7 o o R A RO T B R A 2
—o [HRH A A M ESS &S AR TR,
ISR R 1P BB BRI R
e L Ll /N I HL3E 6 4 BA T M — VA A
HEEEYD AT o X 3B UR S S S A
oy LR 2 MR UL S A USRI 2 R
P,

R HE T S PO T 5 L IX (1) 74 AN BT S A
FES MR AT 1 2 43 AT, R ISR I PR R AR
R K, N34.31%. EF LA T 0] SR S
AR e RECGHAT THE BT, BRI 107 47 B4R 5
FMR A KRB, K e R &2
(A8 S 2K K, 9 101.80% , ST HL 48 S R 4L
/N 11.00%. X — 45 S5 oAbt X 10t 7t 45
AW, WA B R BT BE IR )+ % 2 A @i
B T R B, T4 AT I R DT R R A
42.1% , 1% — &5 5L A1 15 BE 11 2R A b 5 B YR 1 IR R R
A o di, HA 2R, 5GBS R —2. A
(1) PCA 1E [F) 384 2 A ) T o508 SRS R, vT DO SR
KIEBSEHES %,

4 4k

7R A8 Bk 5 O SRR 26, 84.11% )8 T
ORI, RS BB RE AR R £, R ECN
VAL . R E IR R IR e g
AR T 2 B S SR SRR I 0 A 4 B IEAS 43
A . KA GC-MS J7 53546 I H 339 Fii e S 4
J, dn R A SR K B B EREOR BRI & =
AR EZE R REMIRE R R
72 IR, Q BUFN R BUER A M o 20 A SRR (1 b
A — WL FREE , B2 5R 2 [aAEEAH C
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