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Abstract: In order to research odor mechanism which captive giant pandas (Ailuropoda melanoleuca) select bamboo leaves to ingest, 5 kinds
(Phyllostachys edulis, Bambusa prominens, Bambusa rigida, Dendrocalamus sapidus, Bambusa multiplex) of fresh bamboos were fed to
captive giant pandas. The ingesting behaviors of the giant pandas which freely selected bamboo leaves were recorded and observed under
the conditions of simultaneous providing multiple foods. Bamboo leaf samples collected randomly and multi-pointly were analysed using
olfactory evaluation, electronic nose and HS-SPME-GC-MS for odor characteristics and aroma components. The results showed that these
5 kinds of tested bamboo leaves were all ingested with different quantities after sniffed by experimental captive giant pandas. However, there
were individual differences in ingesting Phyllostachys edulis leaves, and individual and seasonal differences in ingesting Bambusa multiple
x leaves. All of the 5 kinds of bamboo leaves had various odors or notes, including green, leafy, grassy, sweet, fresh and tender, but differ-

ences were relative intensity of these odors or notes and other faint odors such as woody. The electronic nose testing results proved the odor
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or note differences among the leaves which can be distinguished effectively by PCA and LDA analyses. Formation materials of various odors

or notes from the leaves were verified by HS-SPME-GC-MS. Aldehydes and alcohols in the aroma components were the main kinds of sub-

stances contributing to the aroma and strength from the leaves. Outstanding green, slightly sweet and fresh smell from the leaves were the

main odors or notes inducing captive giant pandas to selected the leaves for ingesting.

Key words: giant panda; bamboo leaf; odor; aroma component; olfactory evaluation;electronic nose; HS-SPME-GC-MS; selective inges-

tion mechanism
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Table 1  About ingestion of experimental giant pandas to 5 kinds of tested bamboo leaves

#£%¢  Huarong A Suxing
PRy 24 R
Name of tested bamboo leaf 2019 FFHZE 2020 FEHZF 2019 FFHZE 2020 FFHZE
Spring,2019 Summer,2020 Spring,2019 Summer,2020
EAT P edulis leaves N v x J
4= )Lt B. prominens leaves v v J J
MWL FATHE B rigida leaves v v J J
YETHAT D, sapidus leaves N J J J
FINEYTH: B. multiplex leaves J " » v

TV TR AR IR S5 R, “ xR R S AR R R ) SR VA R T

Note:“ v” means ingested after sniffed by experimental giant pandas. “x” means not ingested after sniffed by experimental giant pandas.
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Table 2 The main similar odors of 5 kinds of tested bamboo leaves

PRy 24 R HA A LS A e B IRk /G
Name of tested bamboo leaf Green Leafy Grassy Sweet Earthy Fresh Tender
FTM P edulis leaves +HH+ +H+ ++ + — + +
4= )LArHt B. prominens leaves -+ ++ + + + T+ +
BT B. rigida leaves o+ o + + + -+ ¥
VEHPTH D. sapidus leaves ot o + 4+ — + i
FINEYTH: B, multiplex leaves ot ++ + + — i +

FEALET 2019 5EH 2020 E ) S IPEAER, “++++7 ZORBUIE K TR TRARRS SR, 447 B 7R WUHE L PR ORI PRAFDR) 558, -+ B WU L PR ORI TR 523

7RI ISR AR O S, “—” RO AR L RSO o

Note: The summarized results of olfactory evaluation by professionals in 2019 and 2020. “++++” means odor or note smelled out was relatively outstanding. “+++” means
odor or note smelled out was relatively obvious. “++” means odor or note smelled out was relatively stronger. “+” means odor or note smelled out was relatively weaker. “—”

means odor or note was not smelled out.
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Fig. | The radar chart of the response value of 5 kinds of tested bamboo leaves by electronic nose testing
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Table 3 The VOC:s categories and statistics of their component numbers and relative contents from 5 kinds of tested bamboo leaves
(L - . , " BRIMK .
Name of T H FeRE B TRK mX mx BER S LiES Carboxvlic BN ESIEN Rk At
Items Alkanes  Alkenes Arenes Alcohols Phenols Ethers Aldehydes Ketones X y Esters  Heterocyclics ~ Others  Total
bamboo leaf acids
B SUREDIR/ELE
Nos. of VOC 7 33 1 16 6 1 22 9 6 10 5 5 121
%T’T”Jr 0s.0 N
P. edulis leaves FH A %
) 0.47 2937 - 27.52 1.24 0.13 30.49 0.69 257 1.10 201 0.25 95.84
Relative content
RRERIIRL 5 20 2 19 7 1 25 11 8 20 11 1 130
oL Nos. of VOCs
B. prominens leaves FH A %
) 0.70 6.56 - 32.49 0.75 - 36.99 2.05 2.17 3.72 743 0.23 93.09
Relative content
.
}’ii @ﬁ:&ﬁjj*ﬁ 3 4 - 21 10 2 27 9 8 8 6 1 99
LES G 0. oFVOCs
B. rigida leaves %45 /%
) - 0.50 - 20.46 5.02 0.26 46.70 1.12 3.70 7.95 2.05 - 87.76
Relative content
ERERHIHY 3 12 1 24 11 - 21 10 10 12 7 2 113
SEEPTIT Nos. of VOCs
D. sapidus leaves FH A %
) 0.81 2.15 0.00 44.18 2.16 - 30.30 2.11 5.92 237 245 - 92.45
Relative content
.
ERERHIHY 12 14 2 15 4 2 23 18 9 11 8 2 120
2 A Nos. of VOCs
B. multiplex leaves FH A %
2.84 2.09 - 25.30 0.84 0.54 42.70 4.20 4.40 5.61 4.64 0.45 93.61

Relative content

T AT EOCE T 2019 EFN 2020 SE I E 453, AR & S PRI AR (E, RITLBCIE < 80%IM AN BEHESE (K e 4r KA B B ARMA G 204, (BT (&
TG TR AR O &5 B A 100% . “— B (U AR BB B . “ AR RIS & L& KK

Note: These were the summarized results of Nos. of VOCs measured in 2019 and 2020. The relative content was a two-year arithmetic mean. The VOCs with match quality
< 80% and their relative content were not included. “—” means item were not detected or calculated automatically by the instruments. “Others” means amides and/or chlorine-

containing compounds and/or nitriles.
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G o FL P 1] A R b 2 AR S A o A7 I R i
T AL IR SCERI101 AR E I H1 TV OCs
H 228 H PR B R AR R A e 5 R
B WA 4.
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Table 4 The aroma components from 5 kinds of tested bamboo leaves
Je2= FURI LR E7 LA Bk AT WA LM
No. Name of aroma component P. edulis leaves  B. prominens leaves  B.rigidaleaves  D. sapidus leaves B. multiplex leaves
1 L1 Ethanol v v J — J
2 - T 3-Methylbutanal v — — J -
3 2-Z LW 2-Ethylfuran v v v J J
4 3-[¢fi]  3-Pentanone — v — - —
5 1-J%J7i-3-Fi  1-Penten-3-one v v v J J
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g4
J 5 FURI LR E7 LA S B WA LM
No. Name of aroma component P. edulis leaves  B. prominens leaves  B.rigidaleaves  D. sapidus leaves B. multiplex leaves
6 [-2- T4l (E)-2-Butenal - v N — v
7 2- T4  2-Butenal v — — — —
8 O Hexanal V-3l v v J J 112,13
9 2-J& %  2-Pentanol — — — J J
10 3-[elE  3-Pentanol — v — — —
11 3-CUil%  3-Hexenal v v v — J
12 1-[%i-3-8  1-Penten-3-ol - N — — J
13 2-ZL KWWy 2-Ethylthiophene - v — — J
14 3-ZLFEWELy  3-Ethylthiophene - — v — —
15 2-Pifiil  2-Heptanone — — — — J
16 P Heptanal V-13] v J v v
17 R -2-CMifE  (BE)-2-Hexenal v sl v J — J114,15]
18 2-CUfilE  2-Hexenal  111-13] v J J NESERE)
19 RA-3-CERE (B)-3-Hexenal — v — — _
20 2- LA 2-Pentylfuran v J J J 213l
21 6-FE-2-Pifi]l  6-Methyl-2-heptanone v - v — J
22 M -4-BelfiTE (Z)-4-Heptenal - - v - -
23 1-/%  1-Pentanol — - v J —
24 RA-p-Z kG (B)-p-Ocimene v J v — J
25 B-Z' ¥k p-Ocimene N N — J J
26 3-%i] 3-Octanone N J J J J
27 KA Styrene J 115) J J — —

I3 - LR 12 1
Methyl cis-3-hexenoate

29 3-CU%lR TlE  Methyl 3-hexenoate - — J — —
30 TR IEEE  cis-3-Hexenyl formate J v v J —
31 LR TR Hexyl acetate — — — — J
32 2-Mi 2-Octanone v — — — J
33 ¥  Octanal NAIRY N N N J
34 3-PéfiE  3-Heptanol - v v J —

35 1-445-3-F  1-Octen-3-one — — — J —
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k4
FFs T AR B FLAr RS BT E T F My
No. Name of aroma component P. edulis leaves  B. prominens leaves  B.rigidaleaves  D. sapidus leaves B. multiplex leaves

2,2,6-= HAEFR Cl
2,2,6-Trimethylcyclohexanone
S -3- O - LR R

37 - v - - -
trans-3-Hexeny] acetate

38 LR W EEER cis-3-Hexenyl acetate J v v J J
39 i3 -2- [ A5~ 1- 7 (Z)-2-Penten-1-0l v v N N v
40 R -2- P (B)-2-Heptenal v — J J J
41 2,3-3 [ 2,3-Octanedione — — — N —
» 6- 1 JE-5-BEsi-2- il 6-Methyl-5-hepten-2- S y y y s
one
43 1- L% 1-Hexanol Ny J J J _
m 3,3.5- = HEEIA Tl 3,3,5-Trimet- B B B _ y
hylcyclohexanone
45 RA-3-CMi-1-BE  (E)-3-Hexen-1-ol v v J J J
46 3-Ci-1-B¢  3-Hexen-1-ol v v v J J
47 WiE-3-CU-1-lF (2) -3-Hexen-1-ol v 1-13,171 v v J ¥ [12,13]
48 3-¥%  3-Octanol v v - v —
49 2-TMi 2-Nonanone — — — — J
50 T:# Nonanal Y [1-131617] v J J Jhizi3l

- & R -2,4- O J J N ¥ y
(E,E)-2,4-Hexadienal

52 RE-2-CHi-1-lF  (B) -2-Hexen-1-ol v v v J J
53 R -2-F4®E  (B) -2-Octenal v J J J J
54 2-+ VU 2-Tetradecenal — — v — —
55 1-£4i-3-B%  1-Octen-3-ol v v v J J
56 1-BEEE  1-Heptanol — — J J —

6- 1 Jk-5-BE)di-2- 7
6-Methyl-5-hepten-2-ol

58 LR Acetic acid — J — J J
59 2-£.5E-1-C\F  2-Ethyl-1-hexanol - v v - -

o 2-FUE T R B , B B B
cis-3-Hexenyl 2-methylbutanoate

61 R R -2,4- 5 JU2.13.15.16] v J J J sl
(E,E)-2,4-Heptadienal
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s TR TR BT LA RS BT THETH Ay
No. Name of aroma component P. edulis leaves  B. prominens leaves  B.rigidaleaves  D. sapidus leaves B. multiplex leaves
62 W% Decanal — 2l v v v J 2l
63 3,5-F JH-2-f]  3,5-Octadien-2-one — v — — —
64 2-TFfi¥  2-Nonanol — - v — —
65 JEHEE Benzaldehyde J 1315161 J J J 113
e
66 Benzal](fe;/:e diit:hiﬁl acetal Y Y Y B Y
67 R -2-LHifE  (BE)-2-Nonenal v v J — J
68 J7 1% Linalool v J J J J1sl
69 R Octyl formate - - - - v
70 1-3¢f£  1-Octanol VRS J J J J
71 JRERWEEER  cis-3-Hexenyl pentanoate — — v — —
- SRR -2,6-T- —His e B B N B B
(E,Z)-2,6-Nonadienal
P et - J - J :
75 p-Ai¥1kf  p-Caryophyllene v — — — —
76 RA-2-FMi-1-8  (E) -2-Octen-1-ol - - N N -
77 2-+—TM 2-Undecanone — — — — v
78 B-FFFTEEE  B-Cyclocitral J sl N J J J114,15]
79 RA-2-5805WE (B)-2-Decenal v — v v —
80 A L% Benzeneacetaldehyde V [11-13,16,171 v v v Vsl
81 1-FE£  1-Nonanol v v v v —
82  YHIHEERE  cis -3-Hexenyl tiglate - v — J —
83 CHRMEBERR  cis-3-Hexenyl hexanoate — v — — —
84 JiK-B-< & XM (Z)-p-Farnesene - v — — —
o5 NGB PE S T 2 1 ) J _ J JN12,14,151
Hexahydropseudoionone
86 y-C T y-Caprolactone v v — v —
87 4-ZFEKHEE  4-Ethylbenzaldehyde —112,13,17] N J — J112,13]
88 EABFE A4 Valencene - v — — —
% M- 3- 9 1R P i i J J J J J

cis-3-Hexenyl cis-3-hexenoate
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FFs T AR B LA RS BT E T F My
No. Name of aroma component P. edulis leaves  B. prominens leaves  B.rigidaleaves  D. sapidus leaves B. multiplex leaves
90 FrEEE  Citral - - - N —

91 XA 1,4-Dimethoxybenzene — — — — v

92 M2 =17  1,3-Dimethoxybenzene — — v — —

93 a- B E W a-Farnesene — v v N —

94 KB ERHEE  Methyl salicylate v bs5.161 v J J J112,13,15]
95 KGR LER  Ethyl salicylate - J — — —

96 FEAERE Nerol - - - N —

97 21+ =M 2-Tridecanone — — — — v

98 FMHE  Geraniol - - - N —

99 a8 % >WM  a-Tonone V [11-13,15-17] v — J Ji21s)
100 O\ Hexanoic acid VAR v v J J 4]
101 FHIHNI  Geranylacetone V 112,13,15-17] v J J Jh21s]
102 AAIAE  Guaiacol v v v v —
103 THATER Benzyl butyrate - - - — J
104 ZE  Benzyl alcohol v el v v J J
105 IR TE  Benzyl pentanoate — v — — v
106 FEIRIRA TR Benzyl isovalerate — — — v —
107 A LI Benzeneethanol v el v v J J
108 -5 2H]  (B)-p-lonone N — v — N
109 p-4% =M plonone v L12,15-17] J J J J112,14,15]
110 BRIR H  eptanoic acid — — v v v

111 ZZF Maltol - v - N —
112 RA-3-CHMR  (E)-3-Hexenoic acid N v v N v
113 3-CfR  3-Hexenoic acid —h — — — v
114 R-2-CHMR  (E)-2-Hexenoic acid N v v v —
115 2-CflR  2-Hexenoic acid —hmn v — — —
116 2-FAEEZW  2-Methylphenol v — v J —
117 M Phenol —hmn — v v —
118 ¥ Octanoic acid V16l v v J V4
119 4-FHEOK®)  4-Methylphenol - - v — -
120 2-Z5E W 2-Ethylphenol - - — J —

121 34-ZHEEKE  3,4-Dimethylphenol — — — — —

122 24-ZHEEKE  2,4-Dimethylphenol — — — v —
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i FURI LR E7 LA Bk AT AT LM
No. Name of aroma component P. edulis leaves  B. prominens leaves  B.rigidaleaves  D. sapidus leaves B. multiplex leaves
123 HHANE  Cedrol - - v v N
124 KHERMEERE  cis-3-Hexenyl benzoate V2l N N J J
125 FiMl]  Phytone —[12,13,15-17) — J — 1215
126 T %M Eugenol — 6l v v J —
127 T Nonanoic acid —116,17] — J J J 4]
128 4-ZJEHEAAIAE  4-Vinylguaiacol —1-13,16,18] v v J Y2141
129 4RZHIXHIRHEE  Methyl anthranilate — v — — —n4l
130 KR IENE  cis-3-Hexenyl salicylate - J — — —
131 4R Decanoic acid 116l v v J J114]
132 “EABMEBENEE  Dihydroactinidiolide —l2,13,16] v v J V12141
133 ST &M TIsoeugenol —Mel — J J J
134 4-ZIFFEH M 4-Vinylphenol v J J v —
135 5% Indole v [11.16] N N J J
136 1 Dodecanoic acid V 116,17] v v J V4
137 +75E Hexadecanoic acid —[13,16-18] — — J —[12-14]
138 KRS  Benzyl benzoate —l16] — — — J
VAU R 66 88 86 83 79

Total of aroma component with v

FEVLET 2019 4R 2020 4E I E 45 0, “ v 7R FE St ELUC AL RS =80% 1 S

IR TRIIE R DA R OE

T AR R ARG B HFTTRLE < 80%IK &gy, EARE

Note: These were the summarized results of aroma components measured in 2019 and 2020. “ v ” means the aroma component was detected out and its match quality = 80%.

“—” means the aroma component was not detected out or its match quality < 80%. Superscript indicates the aroma component from the same species leaves has been reported.

R 4 1)1, S P ISATI e 23 il H T 66~88
FhECE AN B SRS, B T 138 PP < sy
HA LR EFESRD A 39 Fl, XA I F SR
A3, AR A B ) T ORREAE () SR 28 119241,
IR T A ORI B A O 2- AT |
2- I HEIRIG \ 3~ R T A X -2- L0 - 1T
6- FHIE-5- s -2 L S aX-3- O - 1-15 . 3- - 1 - I
A-3-O-1-0E &b, al-24-C 20, kaX-2-0
Ii-1-T [ 2020 1220538 6- F JE-5- P Jis-2-
B e o R -2, 4- P I O AR L -2 I B-EA T AR
P K C -3 ORI Rl A SR L 2R &
BRI R MRS, 7 24 B, I /SN BN
61.54%; W TR SR B U 2- A

IjiC-3- Copfi- 1-I, o2, B3 B 5.13%;
IR AT A R B AR O 2- O T
2 0-3- OG- 1-T  3- V-1 s s -3- OV - 1-1 . )
2-2- - 1-BE A A -3- U R BB, o8 7 B, o 3k
BT BB 17.95%; T AR TH-EF &S
B 3-2E 0 SEmE . RO, Ra-2,4- L D A
B 1-SF I 2R O KM IR R R R R R R B4
B2 WAAERR, U LAY, 80 S 28.21%:;
W AT S () B OO 2- IR 3
1-F45-3-W IR CRUE O, o 5 0, FICEFRSK
I3 DA 12.82%: IR T AL AT T IR ) B U
2- U | 6- FF -5 Beds-2- i 5 A It | 1= B A i
SRR, T 5 A b AT SR 12.82% . ik
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Py AT B R 2 -2- - 1-BE AR -3- T
MRS A OG, BEAPT AR SR AT RE S Ol . DT AR
W2 7 L TR B4 2 >4 A5 5%, (AR AT K A I sk
TR R T R 5 P 2- U | L 6-FH RE-5-HRed-2- il
Tl R 20 RN, R -2,4- P I R 55 TR
A, BRI 25 T R R -3- CUl- 1- B 45 S
BRI s R PTIH IR R S LR CRRFI IR S
FERMEIRIRAT & YU AT Re 5 05 e A tb &0 5% LA

PR AT ) SR AN AR HE 1) o

et SR AR R FR T I 2 P
J8 9325 Bl IR M BT S S AT LA R e am N
DU R R 2 o 3L R 1) B SR 73X 5 R i
FUA AR U M ) ST il B ANAH ] 9 7 U o)
(LR &) s B A ICR R 5 L, sk
TH IS ER IR, BB SR T -5 AN
R RE I E o 5 AR T 2 O 70 28

EUHIENL S VEN G 5 R IH I R BRI RO RO X S B A R ALK 5.
®S5 S MERMH R ESKD LR RE RS HEFIEN S ES T

Table 5 Categories and their component numbers and relative contents statistics of aroma components from 5 kinds of tested bamboo leav-

es
(AL A s . , , s , FRIR K , , .
" 5 H S - TR S S ES Wk SR AW
Name of Carboxylic .
Items Alkenes Alcohols Phenols Ethers Aldehydes Ketones . Esters Heterocyclics Total
bamboo leaf acids
B
EH 4 15 3 1 18 9 6 7 3 66
Nos. of aroma component
P. edulis
X R/ %
leaves . 3.05 27.43 0.38 0.13 28.44 0.69 2.57 0.95 1.85 65.49
Relative content
B
- 6 19 5 1 20 9 8 15 5 88
LT Nos. of aroma component
B. prominens
X R/ %
leaves . 4.44 32.49 0.23 — 35.34 1.21 2.17 3.63 3.65 83.16
Relative content
B
(i 3] 3 21 8 2 23 9 8 8 4 86
S Nos. of aroma component
B. rigida
HX B /%
leaves . 0.41 20.46 4.42 0.26 44.30 1.12 3.70 7.95 1.95 84.57
Relative content
B
i 2 22 9 — 17 9 10 10 4 83
GEERO Nos. of aroma component
D. sapidus
X R/ %
leaves . 1.49 44.18 1.50 — 29.41 2.11 5.92 2.37 2.01 88.99
Relative content
B
5 2 15 2 2 19 15 9 11 4 79
FMirrit Nos. of aroma component
B. multiplex
X R/ %
leaves 0.26 25.30 0.15 0.54 39.60 3.15 4.40 5.61 2.26 81.27

Relative content

Y FIEOLE T 2019 4N 2020 4RI 5E S5 24, FR 8 PIAE IS RSP 4R, BRITLACHE < 80%1M AN e 1A U ) R HARR S BRI AGE T 0. —

FORAR AR AR B .

Note: These were the summarized results of aroma components measured in 2019 and 2020. The relative content was a two-year arithmetic mean. The aroma component with

match quality < 80% and their relative content were not included. “—” means item were not detected or calculated automatically by the instruments.

B 5 AT, AN S R oo e IR A Uy
FMNEA 8~9 MAGE, P BREFRMT A 8 N4,
HoAt 4 RTS8 9 AN A PR 2 FIAH
X g e (R AR BT A= LA B Sk ey e
FENGAy i 2oy A e S, L S Ao P B A Uk
Iy BERH S EE A 27.27%. 22.73%. 26.74%A11
24.05%; I R A N R, B EE R 26.51%:; 1]
AR PR i B A RN AN A ] RS2

(NS IR LN B Y I E S UL W AEC WS i
P fo 1 BTk, ORISR BRI Fh i o
AR R e TR, LU R B,
FAEESRILIX 5 Ay it b e L ol B2 1) 32 22 ik
P  AE BRI BT B S AR & vt
71, BT HBAR, ALK 65.49%, TR SRR EE AT A
1%, XA T B AP ER 85 A AT A
Xt EHEAT 5 AL E SR I 6,
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Table 6 The aroma components with top 5 relative contents from 5 kinds of bamboo leaves
(LR i H ER KD %2 3L Hafr %5 Hik
Name of bamboo leaf Items Ist 2nd 3rd 4th Sth Total
T B 3-Cbi-1-1 2- Al 2 1-SF47-3- 1 R -3- TR
FEATH Name of aroma component  3-Hexen-1-ol 2-Hexenal Benzaldehyde 1-Octen-3-ol (B)-3-Hexenoic acid
P. edulis leaves A %
. 19.82 18.67 4.19 3.34 2.12 48.14
Relative content
T B RA-3-CHEE 3-CF-1-1F 13- 2- Ol B-Z Wik
)L Name of aroma component  (E)-3-Hexenal 3-Hexen-1-ol 1-Octen-3-ol 2-Hexenal B-Ocimene
B. prominens leaves A %
. 17.85 13.33 11.17 9.08 3.74 55.17
Relative content
T B RA-2-CHEE 2-CME 3-CM-1-1F KR Wi TR
T Sk A Name of aroma component ~ (E)-2-Hexenal =~ 2-Hexenal ~ 3-Hexen-1-ol ~ Methyl salicylate Eugenol
B. rigida leaves A %
. 21.87 13.83 8.80 7.66 3.71 55.87
Relative content
T B 1-SF47-3- 1 2-CE 3-8 Rol3-OmIR E-3- O 1
SERH T Name of aroma component ~ 1-Octen-3-ol ~ 2-Hexenal ~ 3-Hexen-1-ol (E)-3-Hexenoic acid  (Z)-3-Hexen-1-ol
D. sapidus leaves A %
. 20.57 16.65 12.19 4.55 4.46 58.42
Relative content
BRI TR KA-2-CfflE 10030 2-CHE 3- - 1-H% JR-3- T -1
2y Name of aroma component ~ (E)-2-Hexenal 1-Octen-3-ol  2-Hexenal 3-Hexen-1-ol (7)-3-Hexen-1-ol
B. multiplex leaves A %
20.28 9.72 9.40 6.12 5.15 50.67

Relative content

SE: HIXHE A 2019 4EF1 2020 4E PRI A E .

Note: The relative content was a two-year arithmetic mean measured in 2019 and 2020.

M 6 RIHI, FEARNS B 8AT 5 AL A A
FEF SO IO B B IR S A Sk v
Prmt RS 2 AN, FEBATHEFI A= LT R B A
KOFH, & 249 , TR R R A RER (3N 5
A AN BN, B I A U RN AE BT
AU FHAT 32 0 B2, 73k 23.16% 41 37.22%, 1M
TEZE LA o B Sk BE Py i R0 22 Ay I DU 340 S S, 4y
54 26.93%35.70 %F1 29.68%; LA FAEIE T AN
RER A S H A IR 5 Py i v 25, S B 5 1) = 2
DRI ) o AR H AR S ) S SR AR AE 1R SRR
ho-225Tl L, HHHEE BN E NS A Rk A2-C
S OH ) L 2- CUJi | I oX-3- O  B- B 8445 . 3-
Iii-1-JE -3 - OOl - 1 - R 1205 -3- 155 7 o, BFh
Tt S BRI - F N EHEEAR, &
Pt A= U B SR A AT AN AR
AN B BRI 5 AL AU T B A T A UR AR
EEZEI0H4 41.83%. 55.17%- 44.50%- 53.87%Al1
50.67%, EHULAT AL, &HF & TRIE TS AE 5 Fi

HEATT - FR ARG T, B HAX 5 R TR
BB ILA AR T H S, X5 LA 5 B 5 vF
ghi R —3,
3 TTig
3.1 BEFEXEBRERNR|YESEE

P % K REA BE 55 1) o L A BT BT R A, I
[ R VS N 1= DAY e G BN I G R B I B R 27
ik RIS SZ T R 1A T A RIS o BB MR D RE IR K
B8, Wi R T A AR SR K BER S AT B
RBINEN R 2R IR EE LT 2 IR
WEE, WL KRB PR T - R A = A ME Bl e 1)
i FBCE R TR, Rl 2R s E 2, R )
KA EE 2 M, B T AT IR o T A R T
Ay BT B, 6 R REA SR iAok 2 T Ak SR B R
5 B, AN TR K R 1E B FH o ik E N B0
TICEL IR A AT IR ot PRI R b O, FLTF AR vk, eIk
ARZE, B EL T AR, XA RE e KRR A K & TAT
B ER . PBIFR O B = IS A BB, A
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X5 HH L0 it FORFEFF IS IRAR, 5 A ) 28
SIS 5 SR A U | RAR T AR TR BAT
FEAR LA B Sk s VT AT TP AF R ZE AT FH44
BRI R SRR RS 2 TR, T
AR 1 RS 2 MEE R, nT LA, Sk AT &
TR e B K RE A R & H A e
YONTE TP HELA AN 70 42 1 BSR4 T AT Sk )
W K RER 2 PR & I E N R, R e
FE K R P i i T I — AN I AR IR R AR
32 BEFREEETIHEFE MR | NSRRI
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3.3 SEBRRL AN

RS AN AE B3R R T R
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