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Stoichiometry study of C, N and P in plant and soil at different successional

stages of monsoon evergreen broad-leaved forest in Pu’er, Yunnan Province

LIU Wande',SU Jianrong" * ,LI Shuaifeng' ,ZHANG Zhijun',LI Zhongwen’

1 Research Institute of Resources Insect, Chinese Academy of Forestry ,Kunming 650224 , China
2 The Administrative Department of Pu'er Nature Rreserve, Yunnan Pu'er 665000, China

Abstract: One of the principal insights of Darwin’s theory of evolution by natural selection is the common descent of all
organisms. Perhaps the strongest evidence for common descent is the shared underlying biochemistry based on nucleic
acids, proteins, lipids, and other biomolecules. At the same time, natural selection has generated a plethora of
morphologies, life history strategies and other differences that reflect variation in the way that organisms take up and
transform energy and a variety of material elements. Ecological stoichiometry provides a framework for linking this variation
with species interactions, food web dynamics, and nutrient cycling, and is a useful tool to study the effect of elemental
composition of organisms on the nutrient cycling. Ecological stoichiometry is a complementary model of ecosystem
functioning, potentially supplementing and extending insights from ecological energetics, which has been the dominant mode
of biophysical analysis in ecology. Central to the stoichiometric application in ecology is realizing biological entities ( such
as molecules, organelles, cells, and organisms) varied considerably in terms of their elemental composition and these
differences are fundamentally linked to important aspects of ecological functioning. Thus, the ways that organisms interact
with each other and with their abiotic environment can be strongly and reciprocally influenced by the elemental requirements
of organisms involved and the balance of chemical elements presented to them in their environment. In this study, we

explored the relationship between the stoichiometry properties and the species diversity by testing C, N and P contents of
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plant and soil across three successional stages (15 years old ( CF), 30 years old (CT), and primary forest (CP)) of
monsoon evergreen broad-leaved forests in Southwest China. The results showed that N and P contents in the soil and plants
as well as soil C content were the lowest in the CT, and there was no significant difference in C content in plants across
three successional stages. The N content of 40% common species were the highest in CP, and P content of 40% common
species were the highest in CF, while no significant difference were detected to C content of 80% common species. The N/
P and C/P ratios in soil decreased with succession, while no significant difference existed for the C/N ratio in soil. The C/
N and C/P ratios in plants were the highest in CT, and the N/P ratio in plants increased with succession well. The C/N
ratio of 40% common species were the lowest in CP, while there were no significant difference for the C/P and N/P ratios
of 60% common species in three successional stage. However, the N/P ratio of 70% common species in CF were lower
than 14, and 50% common species in CT were 14 —16, and 80% common species in CP were higher than 16. There were
no significant correlations between species richness (or abundance) and C/N, N/P and C/P ratios. However, N and P
content in plants were positively correlated with their contents in soil respectively. Our test finally indicated that N and P

content in soil would affect N and P content in plants.

Key Words: successional stages;correlation analysis ;stoichiometry ;monsoon evergreen broad-leaved forest
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1 FARMFARAZE
1.1 BFRXA

WRXIBALT 2= B 4 ra &8 135 15 1, b 38 7 B o 22°02'—24°50"N,99°09'—102°19'E, ¥4k 317—
3370m,, 3% DX M4 FAHT b 5 [ T U AT P 9 X, AU fl RS2 B B SRR R XU ] T LR KL
XFFETR FRZ/NMNHBRZER TEREWHEMESFIE, ZXEFYIE 17. 7C, EETHE
1547. 6mm, 7K FZEEHDLE 5—10 A4y, S LFEMHETER 87.3% , 4 FHz8 K & 1590mm, fHXHZEE 82% . 1
0P EAR: e

Z XU MO IR X FZ MR AL — . BT ARARBE B 2805 3 KU , 25 XUH SR A Mk
WRERANE R B BOE A B AR5 . (IR, BEE & F SRR R I 1 & , BRARAS LUR TR &2, B
BT A [RIE R B TR 2 XU S R I ARV o A SR 22 XU S I AR B RPN BF IS X o B AR BRI
BER . TR 15a BEVEMRT B FEER PR BUAR, BRE RBRMAR . i, FeARYF MERZ 1535 e A
#% ( Lithocarpus fenestratus) B}¥& 5% ( Helicia nilagirica) | 1LI %M ( Litsea cubeba) . %8 H|#% ( Castanopsis echidnocar-
pa) LIRS (Schima wallichii) , AR FEAFEFE A ( Canthium horridum) , %3435 18 ( Dalbergia rimosa ) 25 , ¥
A2 R BRI IR (Scleria herbecarpa) Je ik JS ( Preridophyta) 55, {H#F 30a BT BB 15a g/, F B &
B PR BE 200m LA EREAR o TR BALE S RIRS (AR A AR B AR 58 (Aporusa villosa) JKLH:YE R ( Machil-
us robusta) \JI#% ( Castanopsis hystrix) % , HE AR W GLHE 8 fE AR LM ( Ficus hirta) 55, AR D, FE IR
X AR 1 22 XU 43¢ A PRI R 228 LASRRUAS RIS S5 DL S s BE AR W] LS Bk < (Ardisia maculosa) |
/NMTFAE S (Fordia microphylla) %73 3 s BA 2 B R BRF KBRESE ; RN HE T H IT AR BB T Rk b #
HH RIS 22 B} (Orchidaceae ) FHY) , M Ah , ARHR BUG 1 (] AE 490 A2 12t DX 2 JRU 45 o) I AR A — > B R ARPALE
1.2 BpAhad RO

FOMAE RS S EMX . R SRR T (B ) JEA FEE B B #E i (I 152.30a
RIS IR ) e B A R, FEHLTEAN 30 m x30 m, B MEEHBAEIRE 3 MNER . AP
KtEH o8 36 5 m xS m W/IMEDT , ZE/EDT X BT A e BE (BRI BE) > 1.3 m WAEY) T R A A
Hr  FeARFEATC YR A PR R R SR BEAT AL, BEASAE Y WE SRR 4 R M K BRI RE AL
[FJE , Y 2 it 7 Hh 4 R AR TR AR St DO £ B rp oD B HSBERE R R BE O 0—20 om MRS B LY 1 kg, ILAD,
X RS AR A S IR R T AR, R R FPOREE 10 MR VEBHRRERBAMAEM A2 i
(T PR R g FHAE M, SRAEERAL— MR B AR 5 L B3, ) e i B BB AR UG e 2 LB ok
£) N TR A > T 10 B 1 0 F AR 38 90 B B AN 1R 22 BE AT 2 BB AR I R AR AR, BB IE
20 Ao
1.3 FEmAEEE R E

TIERE RS  BIBRARL IR AR S22 R TG , RSB B (I J 1 0, e F o M R B
AR TG BB, 1 0 o B A o AR URILIRUG I AE iy 45 iy AR M)A 256 1. AP A L3 220k
H,S0,-H,0,{H & ¥k CEMEDLIREE GB 7173-87) ll5E , 28] NaOH & Rl-FHEHHT He (1% (GB 9837-88) il i€ ,
A YLK F E AR R A fL-SMin#Ak (GB 9834-88) M 5E o
1.4 BdEathr

AR R B B KT AR R C NP & B R FIIMBCFIER RN . AREE B a5 1%
C.N.P.C:N.N:PXKC:PLH LB Y F ) C N P .C:N N:P C:PH S A [RN: PAEY) R 2 A A% >R A SPSS 13.0
GEiHER AT ANOVA 7047, A [REE B BORE s W Fh £ 8 B MR 2 B 587 C N P L Eit B My 5+
B C NP ZJH]H)KFR KM SPSS 13. 0 Gtk T AR T . BEMEKIF R P<0.05,
2 ZR5H5m
2.1 +3ECNPEFERMEATER

AREEE B E TIEC SEZRFAEREEZS (B 1A), HE 15a B 13 C § &7 43.5—
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56. 9¢/kg, FIIME N 49.8 g/ke, M 30a vk 13 C S EFIYEN 31.2 ¢/kg(25.7—36.9g/kg) , JiHRHK
T4 C S RFIED 45.8 g/kg(29.4—56. Lg/kg) B 15a R 138 C 5 BB = TR 30a %, -5 1
A FIEE B B 3 N P & B ES S C SRR, WREE 15a B B3 = T 30a %, M
SR EEZR (B 1A),
TIEC: NI FEE R 3 &R 2B B X, (B7E 3 AR B B Z A8 B3 P9 22 57 (18] 1B) ;NP
JC:PLCW B “ 8] 535 7 o0 AR, N-P EUAETEORF 150 BEVE B35 = T 30a RFIAMBEVE , T C:PLL
WS 152 VR B3 W TR A ARREY , T 5 30 30a BRVE LR E 2R (& 1B),

mm 152 302 =2 FIEK
160

(=)
(=]
1

2 A a B aab
= a 140 | T
S 50 I
& 120 | b
= k)
g 4 b ;3 100 | )
o
2 30 m 80 |
5 &
£ 2| 60 |
nﬂfﬂ 40 | a
ﬁi 10 0l a ﬂa
2 ib3  anas ) V] aee
N P C CN N:P C:P
13384 Soil nutrients/(g/kg) +3354+ 1 Soil nutrients ratio

E1 FREZFNRIESR E.BSERAFITEL

Fig. 1 C, Nand P concentrations and stoichiometry of soil at different succession stages communities

T AR P T B R AR R 2 n A1 B 22 5 (P < 0.05)

2.2 tEYH ) CN.P &R RETTERE
2.2.1 FFKF LR CNPEEEAFTRELL

AFEEB B Y i C &2V I9{E7E 469.3—486. 3g/ke UL Z AL B EVEZS T N Fl P 5 &
WU 150 R AR 2 TR 30a BRVE  HTPI A Z ML R EMZR (R 1),

U 30a BREC:NEL B 28 TH0E 152 RIFIRMRAEET , TS DI Z 16 TG B 3 1R 22 57 s N P LU W 76 JRUAR AR i
VB 1 5 T G PR phy g BRRARUC i 8F 30a JE9% > JEUHRMK > 1B 15a BRE (R 1) o

*1 AEREHEHE C NP IERLFITER

Table 1 C.N.P concentrations and stoichiometry of plant at different succession stages communities

{2/ (g/ks) TR ] Succession stages/a
Elements 15 30 JEAAK Primary forest

N 20.9 £1.4a 14.4 +0.5b 23.3+1.3a

P 1.4 +0.1a 0.9+0.1b 1.3+0.1a

C 475.1 6. 1a 486.3 £6.2a 469.3 £6.2a
C:N 24.6 £1.8a 35.2+0.6b 24.0+1.3a
N:P 15.2 £0.6a 15.8 +0.9ab 17.8 £0.5b
C:P 358.7 +11.8a 553.2 +43.7b 419.1 £12.0¢

FRINARFRFIEBFEEZER (P < 0.05)

2.2.2 JERYFEH A GNP FREEFITRE

SRR AR, Geit i 3 MR G BRI I IME S BERT 10 ALTT RIS TR 2. MOREE
AR AR N FRBIEIKE 15a RIFIAM P B3R TR 30a #E , ORG-SR N & 80 7 R p bk
i, MAEYH N & 8783 MEBHBE P LB EEER (R 2) o HELLARM BRELIRT AB P
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B RYEEE 15a B PR (B AH P S EWEREAT &, THE S MF P& 87E 3 MEEH
B B ENZT (R 2) o LIRG RN C S REIRER 152 THK B35 5 T 30a KRG,
HEWH C RN 3 MNEBH B R P LEEEER(R2),

®2 TRREMBRFERXFYMEF C NP FERUEITEL

Table2 C, N and P concentrations and stoichiometry of common species at different succession stages

Uik I?éstgofil!i N P/ ¢ C:N N:P C:P
Species time/a (g/ke) (g/'kg) (g/ke)

PORSE 15 21.3+1.0a 1.4 +£0.1a 485.1 +6.8a 22.9 +0.8a 15.0+0.7a 344.4 £29.2a
Castanopsis 30 16.1 +0.9b 1.3 +0.1a 478.8 +2.7a 29.9 +1.8b 12.8 +0.2b 380.9 +19.8a
calathiformis JRAEAR 20.1 +0.4a 1.4 +£0.1a 472.3 £1.2a 23.5+0.5a 14.9 +0.7a 350.1 £15.0a
REHL 15 11.6 +1.2a 1.0 +0.0a 524.5 +13.2a 45.6 +5.9a 12.0+1.2a 539.9 +14.9a
Anneslea 30 11.9+1.1a 0.7 +0.0b 506.3 +7.0a 43.2+3.7a 18.1+2.0a 767.7 £18.1b
fragrans JR/G7N 13.3 £0.5a 0.7 +0.1b 521.3 +8.6a 39.3+1.3a 19.3 +3.4a 753.7 +118.6ab
MM A 15 13.2 +0.5a 1.0 +£0.1a 501.3 +6.3a 37.9 £1.35a 12.9 +0.44a 491.0 +29.76ab
Machilus 30 13.5+1.1a 0.9 +0.1a 509.2 +5.4a 38.34 £3.22a 15.48 £0.32ab  591.59 +38.30a
robusta JEAR AR 18.1+1.7b 1.1+0.1a 461.8 +17.8a 26.17 £3.22b 16.87 +1.32b 437.36 +50.27b
S A% 15 13.9 +0.6a 1.1+0.1a 485.9 +5.7a 34.96 £1.13ab  12.36 +0.94a 431.78 £32.79a
Castanopsis 30 13.0 +0.9a 0.8 +0.1a 488.8 +8.1a 37.83 £2.5a 16.79 +2.3a 631.21 +75.8a
echidnocarpa JRAGEHAK 15.8 £0.7a 0.9+0.1a 465.5 +11.2a 29.4 £0.6b 17.4 £1.3a 512.8 +49.6a
ER AR 15 17.7 +0.8a 1.2 +0.0ab 515.0+9.1a 29.3 +1.6ab 14.5+0.9a 422.4 +7.0a
Lithocarpus 30 1.45 +0.1b 0.10 +0.0a 51.4 +0.6a 35.8 +£3.2a 15.0 +2.5a 525.5 +63.6a
fenestratus JEAR AR 18.5 +0.3a 1.3 +0.0b 498.4 +6.3a 26.9 +0.7b 14.5 +0.4a 389.1+4.9b
gLy 15 22.9+1.7a 1.4 +0.2a 497.8 +12.5a 22.0+1.8a 16.4 +1.0a 363.9 £47.9a
Litsea 30 19.2 +2.0a 1.1+0.1a 508.3 +19.5a 26.8 £1.9a 17.1+1.7ab 455.8 +52.9a
cubeba JEAR AR 24.8 +1.1a 1.1+0.1a 503.7 +0.2a 20.4 +0.9a 22.2+0.1b 451.7 +21.7a
AW, i} 15 14.9 +1.4ab 1.4 +0.4a 481.0 +3.0a 32.6 +3.2ab 11.4 +2.1a 377.7 £106.3a
Schima 30 12.0 +0. 1a 0.7 +0.0b 437.7 +5.0b 36.5+1.2a 18.2 +0.2a 662.7 +12.3b
wallichii JEAR AR 15.5 £0.2b 0.9 +0.1b 458.0 +24.5b 29.6 +1.0b 18.2 +0.8a 537.8 £45.2ab
B4R 15 17.7 0. 1a 1.7 +0.1a 382.3 +0.1a 21.6 +0.0a 10.1 +0.0a 219.1 +15.4a
Aporusa 30 17.6 +1.1a 1.2 +0.1b 384.8 +4.1a 22.0+1.6a 15.1+0.2b 333.4 +£27.8a
illosa JRAEAR 20.6 £1.9a 1.3 £0.3ab 384.3 £14.4a 18.7 +1.0a 17.0+2.1b 319.6 £57.1a
oyl 15 11.8 +0.1a 0.9 +0.1a 540.0 +12.5a 45.5+1.0a 12.7 +0.4a 578.8 £12.3a
Rapanea 30 12.7 +0.8a 0.9 +0.1a 493.5 +1.4b 39.2 +2.6ab 14.9+1.0a 579.9 £37.7a
nertifolia JEAR AR 14.0 £0.9a 0.9 +0.2a 476.7 +21.8b 34.1+0.6b 17.1 +5.0a 579.5 £161.7a
J AR AR AR 15 14.9 +0.8a 1.1 +0.3a 494.3 +8.4a 33.4 £2.3a 13.7 +0.5a 454.0 +14.5a
Olea 30 12.2 +0.4a 0.9 +0.1b 469.0 +51.2a 38.4+2.1a 13.4+1.2a 515.4 £52. 1a
glandulifera JRAEAR 15.1+1.8a 0.9 +0.2ab 481.5 +3.7a 32.3 +4.1a 17.5+2.3a 573.6 £147.0a

KA FRINARFRFIEBEEZR(P < 0.05)

TE 3 MEE B B ILA WA C:NLL P ARRFE RIS A BRI 30a VA H Sy , TOHLH- TR JERIAS 40
AT B BEAC I 2 S AR b BB, L b a2 B 1L XS B4R S AN AR M ARARAEZE 3 AR R B b I T B3
PR (K 2) o CPHH ZRELIRT TR 15a BREVE H e fik, TRDH 10 A A0 4 B 2 A DU A S i o
%, HEWFMN LB EEER (R 2) . 783 MEBHBRE LA WA NPLLH  FORAS L 30a HE9EH &
8%, A 12. 8, T HELA A 0 L XS AN 2E S bk B g, 39K T 16, BAR S RAR R 15 BEVE R0 10. 1,
HEWMIE3 MEEHBH TS EEZR(R2) . WA IR 10 M IEY b, 58 15a B 7 1
PIFPNP/NT 14,1 R T 16,2 IYIFTE 14—16 Z [ 88 30a B, N-P/NT 14 BIIFUAE 1 4, 1
KT 16 BPFA 4 4>, 5 NPIFITE 14—16; T 7E IR ARARE T P, NoP KT 16 MR 8 45,2 A Fh7E
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14—16,
2.3 YRhEEERANEZESHEKF C NP AR KRR
2.3.1 YMFEEELMEZESHEYF CN.P A8 S
TR GER A XS5 B 5 C:N NP C:PHIC B3 BRI, TR GEAR A X S~k 2
B 5C:N NP C:PLL I B EHIMRME(EK3) .

x3 YMEEERINMMSES CNPAFEITEILHEXE
Table 3 Correlation between species richness, abundance and C,N and P stoichiometry

545 Index H: KA Growform C:N N:P C:P

YifhFE EE Species richness FEA -0.163ns 0.276 ns —0.055 ns
WA -0.158 ns 0.066 ns -0.201 ns

BEA -0.485 ns 0.013 ns -0.499 ns

it -0.277 ns 0.246 ns -0.202 ns

%% Abundance FeAR -0.117 ns —-0.095 ns —-0.195 ns

WA -0.625 ns 0.150 ns -0.572 ns

BEA -0.375 ns -0.253 ns -0.520 ns

it -0.465 ns -0.114 ns -0.571 ns

ns FRKA B EHM

2.3.2 AN[FEIN:PHAAYI YR B B R Z

Y AP NPHEAR RIRAMAZ AR IR UK RS . SHEEEINP/ANT 14 0, R 4 KR
BEZ 2 N R A FREIER, TRT 16 B, W BRAEH A 7 J1 %2 P R KRR 30, A TR P RHZ 2N,
P LR ML RIFRHER ™ o NPT 14 FIA-T 14—16 MAFh - E RS AL 3 MR B b T B &2
5t (HNPRT 16 B Fh 45 BEAN 2 BELE IR bk 29 (8 3 5 T80 15a i 30a FOREVE , Ui B IR AA bk ) P 25
IKE R E X P ILRREI(£4) o

R4 SANRENRBEERTRANPEYNYMEEESSE
Table 4 Species richness and abundance of different N:P at three succession stages communities
1B 7] Succession stages/a

545 Index N:P 15 30 JEARAK Primary forest
L EN-1; 3 <14 12.3 +3.7a 7.3+1.9a 4.7+1.5a
Species richness 14—16 5.7+1.3a 7.7+2.2a 8.3+3.3a
>16 8.7+1.2a 10.3 £1.7a 20.3 +3.8b
%% Abundance <14 332.7 £143.3a 148.0 +40. 1a 57.7 £18.0a
14—16 178.3 +53.0a 303.7 £106. 6a 181.3 +£6.2a
>16 269.3 +78.7a 184.0 £66. 1a 598.3 +77.4b

KA FRINARFRFIEBEEZR(P < 0.05)

2.4 Y513 C NP REIKXR

YR N.P.C:NE ¥ 5 880 N P C:NA 5 B B MM IEA S (B 2) , Mt H # C.N:P.C:PH
543 C NP C:PTCB3E MAHSCHME: , VLB 138 N P b5 B e ik i NP &, RIRHIHEY AR
HEBEEFRITE,
3 itig
3.1 HEYEIE R NP & B RS NP 355018 B FHE
3.1.1 HEYHEPHR NP EE

N.PHFEFTRIBENRIE WA AER SHEDS ., 2R S, ARES B E P EYH N
P ERETFHERHIN19.2 g/kg F1 1.2 g/kg, WEH ERF LR A N A P S BME N (N:2.2—52.6
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R?=0.7551 P=0.0024 % .| ) . .
ﬁ 14 E 1.0 R=0.4740 P=0.0403 E 460 | R=02474 P07
- . . . . . . . "y s - - 455 ‘ - - |
08 1.0 12 14 1.6 1.8 2.0 22 24 26 0.2 03 0.4 0.5 20 30 40 50 60
135 Soil nitrogen/(g/kg) 1348 Soil phosphorus/(g/kg) T8 Soil carbon/(g/kg)
38 - 20 ¢ 650 1
z 3% D ol 600 |
O 341 ¢ & -9
= . z O ss50 |
§ 32t 2 18 2 .
= 30f = . 2500
. e 170, oy
O ;z . Z 4o -
8 R . : . B0 <.
w24 e ] 5 =
. N 350 | .
223 . R*=0.6605 P=0.0078 ) R*=02784 P=0.1443 ‘00 R?=0.0313 P=0.6488
20 25 30 35 40 45 40 45 50 55 60 65 8 100 120 140 160 180 200
43 C:N Soil C:N +3% N:P Soil N:P +:3% C:P Soil C:P

2 FEREMBREYS THEB A BHNXR
Fig. 2 Relationships of C, N and P concentrations between plant and soil

mg/g;P:0.1—10.3 mg/g) ™! | MK T BRI A N(20.6 mg/g) 5 P(2.0 mg/g) V& & KB EMYH
FN(20.2 mg/g) P 5 P(1.5 mg/g) PV P B, (HE R T BRIL = A SR B H- N(11. 4 mg/g) Fil P
(1.0 mg/g) A& MM N AP A B BEREYS 1R 1 2 DSBS a3

MYEF SR FERET L, S BB RS Db S B EUML . AR, mH &%
N il P & B BERES MO 2 DR E AR (B 1A 13 1) , R B Lm0 —30:, R, Y5 N
P Z EAAE BEEAR KR (B 2A 1 B) X R —F 2 MAEHUINER, THEN S EZRETH
VEWIIE KRN VIR — S AU Y TSR X, TS IR R 3 N & B R ORI, 7R
VI, i T RART A T KB 2R AR AR Y RS LI 4R B B BB 1, 4 Bk 18] Py g o T
FAGE B RTEECR . 5IFEIR, ARRARSG PRI EREE & A Bts , bR AR B BE R ARG , 't B, YR BE BT
I T AT B3 i W I e, G R R S A R b, VS N R, SBCEIEN
B BB MET , b TR A KRB IR ARBHEN, T4 5 7= 4 i i B e B e, 83
3N S BRK, TERHAS, b T KRBT MR, TS B B T h g, te = A
SR T 4 N R FEE iy, DI N S BRI & . TP & BN R T4 A ML R A
58, JATEYIEE P BT N IR, A A R — B K R, Bk E. ERmTL
Heeh N I P & R REREVE IR R RO R A A A I A S5 1 N R P I BB EAG R R, S THEY N
P & B BRSO RO S — T MR — 5 3 B X A A A
3.1.2  EPIBEER NP FRAME B AFAE

Nl P REYREAEFRITE, SHEMKER LT URITIEREE EENER, TITRIEERR G % £
BREPHASEEES . BTARAS NP uEMEMAEZR, RESREE N EERGHE
U E M, A H BON: PG 5 AR TT AR S R 85 XA A K B 3R M BE PR BL R AR S o AT
FEH A B NP B BEREE R E W, 3576 A eh NP L AT 16 (4 Fh Bt B H B I8 f R4 T T
B L s, IR BT, MREYINP <14 B R4 KR HZ N BRG] 4N:P > 16 i, BRI HZ P ¥
BRI, 14 <N:P < 16 BFIU RIS 52 NP BRI 2R 5 2 2 R B A7) o AR b 3 3 b BR 60 1 R T O NG P, T8 %
30a K JFUGABEE NP B R T 16, BEBTIX PR B RE TS P AR K 5 P IR, O R ik
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17, BETE S FINCP < 14 [OIFPECR HL R 7:1:0 NP > 16 JMFI SR EL 1048 BEBITE S B0 , M AR K
F32 N R, MZEER G B2 P RGl. KBS RN PSS & R T, AR H, 7E
VIBIRETE A A K 2 N P LRI (BEE KNP 15, T 5L WAt 2 N BRI, 3800 2 B op
YA K2 NP L FEIRE) , TSR T B K R PR, X 5K EECFE NP R A —
B0 P ZRARAE RS R G SRR R B AR TR (S I BE, R B A 7 I R A A B R R
7% M N: P LG K38 T, 2 B B 25 A ] H3% AR bk A 25 RGOSR B P iR

N:P R (B 78 e 5 BEVE 25 RN TH BB L AN e S B8 , XA A S U6, 85 H9 A R SR RS o7 785 4 N:=C il
P:CH, T X B AIN-PELME ™  H4 i N F0 P 3t B ABREME S5 . T NP TEER#A
BREPEEZBRZEMER  BHAK T8 NP &8 R K 5 BT X 0] TS RS
X NP IFREMEE, F i, BN PR i FE A7 5, IR RN RIS I B VR B K SEN:P |
(BB AL, SRR RIS I BERR AR A K 0 B, 0T H AR AR 771 R AR K % 58 A L R TR K S
SR U R A B SRR AT A EER L.
3.2 EYIBEHH ) CFERCNSCPHY
3.2.1 MEYBEEHH A C S BRHS NP Rt

CHENKRSMBESAN EEHRITE, HH 2 THKEA C W 5“IL7 WEIRETE2Z %
Y AW, RS BRI P A C S B PME N 470.3 o/ke, W TRBMEY M F CFE
B (464 mg/g) ' IR E # + H FA B F C A& (438 mg/g) ™ (HER T BRI =MMMAR A C & &
(502.3 mg/g) . IR E Y BB C:NELTE 23.9—31.6, 8 T 2B Pk F(22.5) Y RREHFIX
Y R B HKF (17.9) V) F s+ 5 IR AR H RS2 (21, 2) B BEME T3 7 K 38 1% 4 Ak
(39.9) FIH 4 4F bk (48. 1), IR [7] 38 25 W BE AR 4 B 9% C:P L 7E 370. 0—508. 7, & T 23R H/K P
(232) ' BB EWTVLR ZE L& R Pk (337.9) PY A L B R AR B M 3K (312) P TR TR LR
F 1R SRR AR (758) B GREHIAK (677.9) o 7EAN [RISUR I BERETS 22 1A FL A |, C:NAIC: Py Jg 3 25 30a
BEP R, X SRS BRE D C NP S EEM 3N, 763 MEBRMBIBE S N f P & B RHE
2 30a BEVE PR, T C S BIH0E 30a BETK S8 15a BEVE RUIAMEZ R (K 1), AT BT C:NFIC: P
TEFR 30a BEVE PR . C:NAICPELR/INER S5 REVE KV _EAE YR b 3700 & B IR 241, o AT E S A Y
R EUEE %, — BB, BARMCPHE R B T 4MACE] tRNA P g in, P A 2 00 (A b ok 3l 5 1%
BEERU SR R KRR,
3.2.2 C:N.C:PAitE 548k C 155

MRS I C:NAIC: PR R B M R s SR C E T REIRIAL C BORE ), R T SR T K A
R, R AR R RIS S 8 C BRI, B C AR B RS AE 2 S PRI K N A
P BERTAHIBER 0 o ABFSE 8 30a BEVE I - C:NFIC: Py ot 5 , 6 WB0RE 30a BEVS oh RS AR R B
BRITEMNEZR C BEE. C 5N PRI EN, EASRE P C e —EBRE LR X
F43 NP (] A5 BFTHH 09, N P BB EIRE C AN & (CGNRIC:P L) B2 NP B EIkRE C
FAXTAS R (C:NFIC:PTRFE) P, Fe, A S RBEAEFRAFERE AN . C: 325> (N P) HI ek & 3270 MK C: 3243 1L
HAEIR 3R A I R C AP RS TS o ABFSEN R , 8 30a B C BEER
RE R TR R BRI . WA C 55T (N.P) (L8 HE M2 R AR R f i n 4
BRGEH C MFEREE (CHEEF) R BBER N C N P AL+ TR T MR T i A 25 R 5 10
C B3R, FIFE C:N:P H3cht 5 3B A S S BT A S R % C N P (A%, A B TAE A RSl
W1 R CIRIRRER TR — PSR, AR T2 BR C“ R0 AR C FEFF RS M 41503 8%
EEEDER, THEN C N P AR AT, T A S R TR A C:N:P LI B8, T 5% 478
PR, I 5 NS R EIS R EY - R Y- IR EE R R AR E R, TR C 155
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NS, X T8 C NP LR Z RIS EAE A RPEH AR R RIS AT B A ISR KR, s
TRV LR B IS R o B, PR A ST R TR 23R C IR AT AR AR AU
3.3 HEUMEERE . MEZES CNPAETHRIFRR

YR B B AR B AP I ASRHE , B SR T REVE SRR R/, 5 MR B T 39 1
BERFAE o 7R [RIERE B BURE V& MO W o 8 B S AR BE A AE— S8 WS AL, T REVE 7K P C NP fk2%3t
B HERE P IAE YA REN MRS ERIMBCF 4R X DR SHE PR R ZEFEFTIRR . BE
WEgErp , k£ B MRS 5 C:N NP C: PRSI RAL T LA B 38 AR et SR IAZEAS B 52 o
Y 5 BE AR ZL BEXT RS K19 C N P ALt B R . X —Z R B TE A MR R B
RIFMEA e — P RIUE. 8T, BV& KPR C NP it B AT RS R & UF AT, C:N NP C:PLL 545
AR C:N NP C:PEUE RN MR 2 BRI R R IR A, AP 9 C NP LAt B LR B X
THETR 9 P 2 B A A TR p B A 2 BE RO WA R — P T
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