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K, B GB/TL.l WFEERRE,
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1. EAR=HEREE AR

AL AR T R F AT A (CVHD WOREY 228 14042 B Air
A (TN 77 4. FE68 G, TRITH. =58 29 4. B 174 FxX#k
WEH M BHREERITEENN, PR mTREN). FiE,
Wi, =m. HHEK2800m~5000m X35, FEEEABEZE, &b
4, EAEE, W&l HPEIGHRLOHEENBELZE, FHAWL

WEY . e LENAEE, EHRH 2600~4775 m.,
F1 PEKTARA (CVH) , XBAEHIFARMED A5

P HIX EX R /m

Mm% EREEEEERNIEE. LAEE. M
R R R WEEE. MALEER. T
M= H N
HRMKERNE AR, BRE. BEE. 2600~ 4775
o ELENE
BET. FEE. BRE #FE HIE.
BILE. FRE. BHE. LHE.
ERELE EENTRCE. RDE. HEE. Eak

B, FRE. REE. wKE; \
BROLH,. BLEE, HFMRE

HEWHEL., BT RE; ‘ 3900 ~ 5000
WA, L EH

IR T8
E#T.
P WL E ZE; W EH ., LEAYRT. &
Rk HIE MBS R, e, WA B, mlLEag, mbLE 3378~4510
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HifE  HEARKERNEE R md ., Bl Ea. EAEE. EEE
. BENEA

3440 ~ 3880

Figd  REBRKEBMNOEE, HINE, #EE
VEZE=F: BEEE., HERH, ELE
HEREBEMNAEE, RCW, BEL, 4. B, FEREe
FRMK BB ER T

3100~ 4200

Mesh, RENHLERT (W GEMAGHEFRK]) (WIHEHREE
ERHMMEE A ) A A AR A R AR EKIA
FEAUHHREER, ErHNETAKRAEINEFHEN 0.8 C~
43 C; HFEBERAEZMFHFEF 0EWT 2024 FHMREELHXF AR
28, &2, EEHEREN 1S C~18 C, L, AXHAZTHMEF"
) F AR, FHIEN 0.8 ‘C~8.0 C,

R 2 B FENMAX 2024 FRIEMGE B SIT
AAHE  ATHEEC  ATHEEC  £THAETC

fey 01 2 -12 23 6.4
FR = -12 20 45
aRE -16 21 43
EEE -11 24 72
/NTERES -10 24 7.6
T -5 23 7.8
HIE -10 24 7.6
BinE -17 20 3.5
BRE -18 18 1.5
gL -13 18 4.9
T E -13 20 7.0

HIRERF: ERARFFHRET .

(WO HHEEEFHMAEEG~HMIY FE7, MINLR, &K
=, BE. MIEE, HRMNekR. HH. aE5FE, RUNAREES)IAE
B R BN T 5 L b 45 45 378 4% 7 2800 m~3500 m 8 X I E B K T ARAb AR, A
FAESEA LR P LI, ERENE - FHER TN EL RET A
A, FE KT, HER N 4100m~4200m, %, AXHEHEHMRE
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7= M B4 A 2600 m~4200 m.

2. BIERAR

2.1 FAFEERR

211 #FTHRENR
RE AL BUR A H AR AR T 1000 ALY F, FAT 6 4, #ATTHRENE,
ZRDTHMMTHTHRHEN 6.1610.05g.
212 #TFRFRE
¥ YR Z 4B A 300, 400, 500, 600, 700 mg/L # 7k & & Fr K AG AL HE

HMAF, RERSKKAY A, B, C. D, E, F,
£3 TRKERTEM AR T &0

W B % PREZE KIFHEH PAELE
A 25.00 7.07 2.56 25.57
B 46.67 11.79 5.01 54.01
C 2333 236 2.07 21.9
D 16.67 10.27 1.28 17.71
E 38.33 8.50 437 53.01

BRI, HMMFTETERENFABERAET, ERFRYIE K
B 1 H UK B 4] 41400 mg/L.

213 FFEREN R F RN

AR AT R B E X H AR F RO Rn, REAX =M RBE (100%
A 80% K. 60% I BNAT T HAT T A F £k, R LR 100% 43 2
MR FRFEN (91.940.2) %. 80%MAENF T LFEY (79.943.8) %.
60% KA F R F R (680+10.6) %. RERBRLER, EXATEY
I RAFTERE. RREHE, #EAT 95%.
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22 BREA

2.2.1 7RI 2 A HARAE AR R IE R R

IR A L EHRREAX AR, AREEER—BWRE, BREHT,
RIEFBEREA2N L EFEF o, HE3NHE, BETE (TEMKRE)
#20cmx10cm, 20cmx15cm, 20cmx20cm, #EH—KE, MLEEL3K,

()T FE 20cmx10cm (b)AT#REE 20cmx15¢cm ()T R EE 20cm=20cm
B2 TRFRET E AR

2.2.2 FEARZEK X H A AR ok 7 R 0 R

RAAEEZER, HAKAHT, SREEER—HNRZE, KRZEHET,
RAEFBARZA2AMNA LHIEHEF O, ATHEARIE H20cm X 15cm, R ZAHEA
B3I, REKEHF AH4~Tem, 8~12cm. 13~15cm, 3K EE.
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(MR ZEKE 4cm~Tem ()R ZE K& 8cm~12cm (OMRZEKE 13cm~15cm
K3 FERZEKERL

TR EEIAFARZRKEERBERERITERWT:
K4 RIERBRIEES

I A ZH ) FEHEY% AR E% F p
M1 75.9 11.1
FITE L M2 74.5 10.6 0.017 0.983
M3 75.8 11.0
. D1 76.4 3.4
AR ZE
D2 88.9 41 1.673 0.247
KR
D3 83.9 6.0

¢ £ §oR: 20cmx10cm, 20cmx15cm. 20cmx20cm = b #4855 B 8 i E
TREER. ATHLMFIR, HAAESEE ] XFATHEE A 20cmx10cm #
¥, ZHREKEBRNEMAE, EREXTFLEEZR, ATUERIE
WRESLZS, BEF. R, 22 ARUEFEERTH TN,

2.3 FiE

2.3.1 BEEE

AFLEMARE, AA T THAESH ¥ T4, BHEARRE R FHLE
232 MEHE

EHMBRERLET, ARMEEAN, —FRUM TE T A
TR 77— R R A AMERRIE A B AR, FHRERZERT &, MU
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O BERIREEAFE ERATHE. UEFMHEATAER, L£H: 1 F
LT, REEIE. TRREE; RE: K3 FULEAERS BURE 2
MULEZL, TR, TRAmE. FRORE.

233 EHE

A AR BT SRR N BOA BT T AT, AT HE20 em~25 cm, #£FE10 cm~
15cm, B mAIZFH/ NN EREF, FEFE L, REBRTE, FENE L

2cm~3cm, EX%,

2.4 HEEH

2.4.1 HHEIRE
IR F AL E TR 28, KA R R AT s 45 1E A A, BEADAL,
R FEAER L. WEAFEGREE THRE®RES, HE~E. XAKER
A RBOFN R E R e E; AR ERBCHNHE, #8300 ek
(HPLC) W= &&, WREMFEERSER. 5T F A8 AL E X H AL
P ' RS R E B R
5 APRBARTEEE

i & kg/hm? FEAHH R 2 g/6m?
A # K& WA
N P05

46% 12%
1 NoPo 0 0 0.00 0.00
2 NiPo 150 0 193.87 0.00
3 N2Po 225 0 290.80 0.00
4 NoP: 0 45 0.00 224.89
5 NPy 150 45 193.87 224.89
6 N2Pi 225 45 290.80 224.89
7 NoP2 0 67.5 0.00 337.33
8 NP> 150 67.5 193.97 337.33
9 NzP; 225 67.5 290.80 337.33
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%6 TRAERE TEHFER (0=3)

WEKE HTKE ahEE WETE HMTTE RIWCGETT
P R Z/mm
/em /em A~ /g lg B/ LETE)

NoPo 17.340 18.281 10.965 5.583 3.359 4.499 1.400
NiPo 18.870 17.559 11.146 4.583 2.679 3.669 1.358
N2Po 17.135 17.064 10.163 4.875 2.746 4.013 1.465
NoP4 18.437 18.077 10.718 5917 2910 4.261 1.496
NPy 19.261 18.302 11.572 6.750 2.958 4.320 1.474
N2Py 18.614 18.829 11.466 5.792 3.345 4.559 1.358
NoP:2 17.557 18.043 10.827 5.458 2.970 4.589 1.550
NP2 17.354 18.564 10.330 6.583 2.927 4.090 1.439
NaP2 17.974 17.597 12.237 6.000 3313 4.786 1.443

x7 TEABHREETHRTE (n=3)

AE - BREUK (em?)  BEiREfE/g  EHKTE/E  #7Ekghm? T E/kghm?

NoPo 19 32.291 7.858 1004.596 244456
NiPo 17 24.397 6.348 677.690 176.329
N2Py 16 25.649 6.759 698.212 184.003
NoP: 17 27.999 7.170 793.318 203.156
NPy 18 28.278 7.279 832.625 214314
N2Py 20 33.125 7.905 1104.155 263.489
NoP- 16 29.125 7.559 792.839 205.768
NP2 18 27.959 7.018 854.292 214.430
N2P2 17 33.476 8.099 967.084 233.970
6.00
gs.oo ab ah ab . ab ab . ab
i14.00
%2.00
100
0.00 ; ; : ; ; ; : :

NOPO  NIP0O  N2P0  NOPlI  N1P1  N2P1  NOP2 N1P2  N2P2
TE4LE

K4 FEa#HIEE THRFELBNEE (1=3)
F: TRFHERE R EREE (P<0.05)
12



b a
ab 2 ab ab
b ab
NOPO N1PO N2PO NOP1 N1P1 N2P1 NOP2 N1P2 N2P2
T B4

5 TEA#EEE THRTHRHFENLSE (n=6)
F: AEFEHETE —RAERLE (P<0.05)
ZRET: ENP HHEAGT, e EKE. TKE. RE. RT

HE TARA (NP , HEF ST~ EXEE &S, 2414 1104.155
kg * hm? 71 263.489 kg » hm?; 78 N\P; ME L mfn BB & 8 RE, 244
5.00%71 1522 mg/g. 4k A GBI A IR & H AL 8 RIE R B A
B RAREHRIEE AN NI~N; (193.87~290.80 g/6m?) , BB 4G AL E A
P (224.89g/6m?) , A G eREHMTEA T E. FLELEIERLTFHA
ENEZ—, BEXMFPABTHARANERKMLT, HERZNRKEE
A, A AR, REEKORENE, REHMNER, BiE R Rkswe
B, RAFMAMEERTE, AXHAZEHRELELY (N : POs : KoO=25
:5:10) 300 kg/hm>~375 kg/hn?,
242 FHkE

WRERE AL, MERITRE, BEFAAL, FERNEEAKEIRE
ATIRE,
243 JFEEHEFTR

ZRALFREEME, WEHRBIREEE A, 4N ERERE R
ZWiaTR. HMHEAB R R EF A EES: BHK. RER. &4 E. K,
HEMR. mERA, EFRERD, RFLIANAEEE.

P : B AL A5 AR R BT 2 ok I w SEAT U7 #3007 A R
13



% W5 W RFAT KRR BT

WER: EZRAR, ZHIARER, TEBENMERASHIEE, §
ARBARAE, MGRER; REFEL L B> EWEE, K, FEHKH
FEREL; BERRNERL TS H R B,

G4td. RE: BEEEAAETH B R, HEEE, RHAZL
REZR A HATH TS, BV

BRI R =R EE AN T o, E£E S EEEK 3500 m-
4000 m, F[EFE 500 mm~600 mm &EFF X, HBESAERYEF RS
RARAZERERN /5. &R REFEE LEHRAMFNTAZ —, EEH
ERRT HERAN00I m-0.03m® R, HEASEMRAZENREE
FEHE A 225 mY/ 4, EHRRIEN, &R REFTHNFECHMRR
Fo FIRF Gk, AR 0T e AOK R

A

6 157 B 4k K A R BB
3. R¥EmT

3.1 ANFRHGT I

3.1.1 BF A HARZ AR B SRR AR R4 2

REEA)EEFRTFEENEEH NG HT T EERE, LI
EWIXINS AZE9 ARHEIREAT H, BRLRUAEE N 9 A, HAE
5 . REBMNRENAGMIETR LS GELBEERFTD &EHT TN,
Mz FESE (FEGLE) HeEN =T TH#T:

14



&8 HMT EA M H M AE L s & 2 E LR

NES i e KU BT ] (4. A) B AL T ER% 7R E 2%
YC-HY-01 PRz 2024. 05 3.17 4.34
YC-HY-02 Wl g LR E 2024. 06 3.24 2.23
YC-HY-04 Wl g LR E 2024. 08 3.61 4.68
YC-HY-05 Pl E=Eaw/ =2 2024. 09 3.53 2. 89
YC-REG-01  W|Z#EREE 2024. 05 2.80 2.79
YC-REG-03 ~ W)I|ZEREE 2024. 09 3. 10 4.10
YC-AB-01 )1 & P E 2024. 06 2.05 2. 00
YC-AB-02 )1 T E 2024. 07 2.38 2.60
YC-AB-03 )1 T IE 2024. 09 2.76 3.69
YC-RT-01 )& E 2024. 09 2. 27 2.20
YC-SP-01 )1 Ak v E 2024. 09 2.58 2.58

gL, BES9OARFXKTANE, AELREE, FREEMEIE, HH
MHENZERER, HEEREWAMRAANE AL 9A. 9 A. Exmil
RERET, ARENELHEERT A8 A, HREMEINEWELMEE
HEI Amem, BEEERHEEREMERK. FL, AL HHNEFENME
8. 9 ARk, HIEATALEERE,
3.2 BBEHMAH A E KRR LI E

REENMAE A AE 10 AXRE 4 FOEHRGANT RERZE) #1477
K, FMET EA0A ko HAFTERAE 2 i & &

&9 A FRARES B HARFTER A E L i A8

K &bt 17 4 1% HALFTER%
4 A 2.38 3. 564
5 A 4.05 3.282
6 F 2. 44 3.131
7 H 4.16 3.053
8 A 3.06 2.951
9 A 3.59 3.184
10 A 3.93 3.227
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Y8 %
T @ﬁﬁﬂof'

T T T T T T T
4H 5H 6H H 8H 9H 10H
SRS [

B9 AR K UCHA H AL 3T B B4 A e 2 BB S AL

RIFELARLERDT, BEERNETRLSEEES, 7. 9. 10 A¥RE,
18 5-8 AATHARRE T HMITALE R, AR R FEEHARIAEF
FEA B EHE, BEEMTRE 9-10 AHAT R, HEL G H ML E
HLTREM, EAMRELE RN, BAKARFRRBIRE, HEK
3500m, #iE, HEEAEZEERE, EREHERRK, Lt bR
[, FIRLEE 1A, PrUAASUH LR R B Y 9 A-11 A 334 L5
IR JE AR

3.2 PHUN TR

HRAE LA R H AR (HAAHE. ELH) 2BNTH. X
JR & RO AR B v T F TR A L7 ik e H A A A ETER AR, DL
Chromplus C18 # &3 4E, ZJE-K (65:35) HishtE, B K A 254nm,
A 30°C, JiiE A 0.8 mL/min; % & H& & R 2020 SFh (FEZ ) 2204

F I E R BEAT I E o
& 10 HW I T & R A& R IR

G mIAA 1 ML 2 AAEH R

16



Gl FE A i T AW W=

G2 A FH H AR E %z 2
G3 AT AR E %z 2
G4 45°CHtF TREZd
G5 50 °CHET TREZd
G6 50 °CHET *F AR E %z 2
G7 55°CHF AR E %z 2
G8 55°CHT *F TREZd
G9 60 °CHET TREZd
G10 60 °CH:T *F AR E %z 2
Gll1 65 °CHET AR E %z 2
GI2 70 °CHEF TREZd
G13 80 °CHET TREZd
Gl4 iy i AREMA S
Gl15 iy R AREFAR S

&1 TR T E A MR BARE P R B (x+s, n=3)

A LA =, HAFTER/ (mg/g) & /%

E1 e A8 By T 21.49+0.95 5.31+0.08
A FF B 21.19+0.89 5.15+0.35
AT 20.22+1.45 5.13+0.25

X 12 BEMETHHMREIRE FUF RSO (x5, n=3)

2 HAAFEF/ (mg/g) R /%

45 °CHET 20.50+0.13* 5.47+0.41

17



50 °CHEF 21.89+0.44 5.60£0.25

55°CHT 21.53+0.55 5.46+0.19
60 °CHET 20.15+0.84* 5.42+0.44
65 °CH:T 20.85+2.02 5.47+0.61
70 °CHET 21.75+0.86 5.47+0.11
80 °CHlt T 20.57+1.09% 4.2240.08*
F 2247 3.822
P 0.061 0.018

AHREA, TRTETXAAH MG FF RS FETH, S AEET
S IR HAMEAT B B BAT AT A I, DAFE AR T 77 X H AL o8
ERE. FEMTEENHRETESGENELERD R, BYRTFIRFE
EREMET70 C, EEMTIEE N 50~55 C. HHMNEELW, EFETZ
B, ETREETEERRK, ACHEPERTIRE =G E45~55°C, 7
REHMGHFE,

4. B, fRASEE

4.1 A3

KATR AR ERGE, AEMBNFE SB/T 11182 BIEK,
R AR, RAWaEREE,
4.2 HRiR

FAFRRASE RS, . T, A B E. A EH. L LK%,
M L E EOR . ARSI 6 GB/T 191 BE K,
43 WFF

18



Rz Tk T8 XL B BRUR THEAL, A6 B IR B 20 °CLA T AEXTE E 45 Y%~
TS%HNE . MEME, bk, BT, BESEL4E; TRMKERL M
X & ik. W M4 ASB/T 11094, SB/T 11095 HIEK,

. SEXENXR

AU AR R ATV, HIATA R EE . A5 | AR E T A R

S58XEE TBUEARXR

>k
'

AU EAE A R E AL

+. EXSEERLIRE T AKE

AXEREIEFRHEAEASEE L,

I\ BREMHE XA

RRIAR MY B AR

L. SEhEARAERIE SR AFERERIN

A=A, PR RS K B B[] AR S e E R AT B A

R, FHIFAE ), EAER KRBT RER AT, R EATEE R R T
1k,
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