ERERKRR) A TATALAr ]2
i U (AR

—. LAEMH
(—) AEFHRIKE

He N ERIEFIE Tl AME BT IR AT EVR 172014 AR5 =HATWARHERHETT v, T
HAR (SBRERRER), THIRIGS: 2014-1144T-HG. AbrrE LT vH e ANRIL
I TP A B AR FE AR Tl =] o AXBRiE B o A A 2 T A a3 e, AT AERL Al
THEEFIBRHELF AR B4 (SAC/TC 105) VAT, EEH Bl Tkt o EAR MR AR
b FERE LM X RIWF TR i BAER A A IR A RO OB A TR A F] . HR b2
TR AR AR RFESHZFEZREFRARAF. FEEEEDRH AR A
LT ERAEVRHARA R A TTRE . A HEE AT bR
(2D XhpEh g FEIE
1. BOrbRiERE TAEA

FEER) (FEMERIRER) b TAT AR GR T RMTE S5 5, B Rl TaF R Bl
ﬂ%ﬁmzfzik GRS AN X RIBEFLR . B AR B R B PR A R R IE O IEA R AR

LD T7 e A R A F B S 7 B R OL T (E TR REIR IR 2 ) 4 TAT AR f 2 T
TR, FFRE T AbriER] 2 )& TAE.

BR :

o 52 AR T M A E TG

Hh RO A 22 B AR B IR ‘ﬁiﬁk[i‘zﬂﬁﬁ?ﬁﬁﬁ BT " Ffh

I EERARMARAR &) 8] E&

TR OE LB R A X, %$ﬁ$

HE LU IR AR A E] BREE . Wi

gAML E R G IR AR Tk

FERHZEZREITRARAR  HEE

TR YREARAR 5KAFAR

LT EREDRHEHERAF 488

MoK BFE

BldHK: mLE

P = =
2. ZHEMRTR

P AR R B A ) [ N AP SCHR . ARAESEAR SRR, E B ki R

GB 2440 JR&

GB/T 2441.1 JREMIMETTE B 1 8#7: BEAS

GB/T 2441.3  JREMME L 53 o Koy

GB/T 2441.6 JREFEMNMETTIE 56 H0: KNEVEE HEE

GB/T 2441.7 JREWIWEHIE 780 KE ok

GB/T 6682 7T 5k 2 F 7K AA% A8 7 72

GB 8569 [l {44k 2= Lk fu 2



GB 18382 JERWRIR. WK

GB/T 22924 RRILE (RENEED s — RS R E

HG/T 2843  ALAEF= il 42550 b b i ARG 8 W AR BT 7RV A Fa 7 71
el

] 5 MR B ARG 2 L R A [2005]5F 75 5 (e AL R LT B A EE D

B, BIAO A A BT ITVA M. B AR ME R R, 2000.

XS, WA, s, 55 REPR LRI S T IR IR [T]. BEIE S &, 2012,
27 (3): 1-4.

AR, KRIRERIGEEAR, (et R R AT, BIESEIE, 2013, 28 (2):
4-6.

w5, BRI, WA, WIER, FHE. WEKE N R BRI R
FE LS AT RORE . R E IR SRR AR, 2014, 20 (3): 620-628.

B, RS, BEREE, PNILT, M. BRI BRI R IR SO IR Y R
AUIR B PERISE ], AR, 2013, (6): 15-20.

X re, BASEsR, AL, JRHEMRIRRZIESRE MG R R T AL []. EWE IR S AR
4R, 2010, 16 (1): 208-213.

BRI, o, FMeE, & MEERIKRER LS &7, 201300, PE,
71.201210086696.5

Rig, BRNR, FHE, & LR IREREERIERNTTE S e Mg, 2015 09,
HHE, ZL201410061658.3

Dong L, Cérdova-Kreylos A L, Yang J, et al. Humic acids buffer the effects of urea on soil
ammonia oxidizers and potential nitrification[J]. Soil Biology and Biochemistry, 2009, 41(8):
1612-1621.

Yusuff M T M, Ahmed O H, Majid N M A. Effect of enhancing urea-humic acid mixture with
refined acid sulphate soil[J]. American Journal of Applied Sciences, 2009, 6(11): 1892-1896.

Vincent Billard, Philippe Etienne, Laetitia Jannin, et al. Two Biostimulants Derived from
Algae or Humic Acid Induce Similar Responses in the Mineral Content and Gene Expression of
Winter Oilseed Rape (Brassica napus L.)[J]. J Plant Growth Regul, 2014, 33:305-316.

Reeza A A, Ahmed O H, Majid N M N A, et al. Reducing ammonia loss from urea by mixing
with humic and fulvic acids isolated from coal[J]. American Journal of Environmental Sciences,
2009, 5(3): 420.

3. PRMEWFR TR

FRAE T B2 BIIbRAE . SCEREAE S BERE, it — R TG, AnvfEhle TAEHE (R
2) GIrEbr) EFbrAEr) AL b, AN 17 AR & B2 KA 2 2 TR NEA
TRERR IR R B GbR, HoE 7 BRI TS RIS EU, FRIR, f3E. s
W AFEEE R B2 T (JRE) CHrERD B bruE e .
4. 2014 4E 12 A 19 H, S ELAEE B AL B S RO X R R T S5 2L F . OIEO.
PUIZE=E g, oh e DU 5 S hn e F s FE AL 58 (B AEIR IR ZD) I Fabnts i 77
B R R I
5. 201543 H 30 H, trdERE/NAEIL ST AR E S, B TR R AR A 1
6. 201544 H 13 HE 15 H, brdEE/N S04 E AR 3 E B SR L AR T i &



FRUEAE R B L TAE S, 28 AT AR HE i Bk oy 2548 tH R 5 s L
7. 2015 4E 5 H-10 A, FRAEREL/ N B RR & & BRI 7 kAT 1o, it AR e
FESON S, #E— PR RIS B . IR AT R L, AT T R dIE L.
8+ 2015 & 11 H, ArEEF/NH ) 4 E AL RA 3 A A PR UEAL B AR TS R SR P AL IRAE T
EH AR
=, g RN EEANS
(=) WERAE R

PR TR EZ AR A EUR S, &R 2 S B 60%~70% . R 3 EUIRTE M &,
PRBREE S, A TIENIREREIEE LS, 308 EDR SO -5 E RE, A2 K855
RmEE R R i RS RRARIE SR a ik, ik, REZEFH SR — ik
THALKY, AEKHEEWEIC IR RANE 30%A 4, BFEEEHER. g mnsE
BAEBRHEM IR ZZNLILT] 2000 2 750 (& ED, BESFHUL 500 £140 NRM, BLH
AT PR R A= ML TR THER, 477 1 MR EFEME R 1.5 WA A, M2 FIR%E 3000
JIMARE, AN R AR RS PRI EOIR %, 10 ELiE R K 1 E R TR H R KRR
Fig 52 B bR L B R SRR = SR E S NS, IR R E R . BRI, X PR ER
HATHE RS, PR R R BRI 2R, 7R FE G & 1 R Se B e m = Fa s, e et
A AP 5 S R B B R AR

RERH P B B AR B A S AR5 2 Rl AR, B80T A P B BER s 38 2
HARZ —, 2 EFKHAEE IS R AR BGARRE AT et 8 2. 8 [ B 0 R i 4 A =)
(BASF). HA RN LA E HELENA KALAR S5 A 7 #0A B OB A 1 ek
AR AR 2011 4F, BRI BT 1 BRI AE Pl iz 7 ML B B (http://www.biostimulants.eu)”,
FER THEFEAY= 5 RIS BRI WEM SRR, (el T Ik %
FITELW AN o V5 22 RARTRIUY) Je Ve =, WG SR FR ) TR MR . LR et =
S5 B PR AR RIS T S0 U R R R R b 1 ] AR IR R W I E
ALEEL T IR BB B IR AL R L TR RS, PREIERIR R, B hnfE
Yire i B A SRR, L IR, e X IE B R A O B AR o B EE K EIAR R R
wismEpRESY, HAREIIR . BRI R E RS 207 (pH10-11, [EEY&
& 16-18%), IMNBIRES, A7 HIPRE" 5 Black Urea. P, I RIARY) S K
RO, FERF=Rem S AR BORLF . AR BIIG(E R 258777 i O BB 507 ), AR
BHEE AR B K BB LR (Value-added Fertilizer) BN IE P05 B AR 5T B BB 5 M 2

BB PR R R TR AR AR JR R A 77 T2 S AE L, B0y s st &, )R S Al &L
TS AL A A3 P 3 8GR BT A 7= ) R AR i o o B R 22 B Al B U5 5 R I X K
WA FTEE R <8631k, “t+— T A+ EF BRI H RN, R T
JERERR MR A IR AE R GR, R T SRR IR R . SR R &= & S LR IR &
WEIRZ B~ 20124512 A 5 H, FEZAC T P2 A E Ak R B ol B 5 4ROl
XL R BE A IR E 16 AR EAF . 2 AL~ 15 M8 () iR
e B SE A A T A BESGAE P ML A ARG e B, BCAHESD 3R E AR RHE B R AT R R
MR R ER )R, HBEEEREREES: (D ZERE—; (O B, &% 3 77
B ARG (4) G AR (5) SEEACRISEILRe L R IhRE M £ outh; (60 HERLH



JIEENERHE & A (7) SERGHIEIIEENE A4 (8) s (8 ARk i 38 25y LB AN i
PRHERE T . JRAERRT V2 ARAE TR, Yook #iE. WA, A (FEZEY) KI5k
LI TUAED 53 AN — RGN HOERAL S B T R A LT, A2 — 2Rl BRI B WL 7 1
BEY . JEHERN T U BHRZONER, SERIE. BEE, Mk, Bkt Hekt
S EREH] . BHERSEIEANE S, ATs a2, web ER 5 BL A H I Bl 4
Y, RREBEIERIHZ, IR AR R AE— € & Tl AR IR, FAE g AR e Mz
TIRE, JEMHEREA R LIRIRE S MH R = ER, Wb B BE R R, $m
FAEFIHZ . P KBRS AR, 538 @ R A, it R PR 38 ] (0 24 R 40
FRBEAR 33.5% HERFERL L PR AT AR R Tl Pipo R R o Al Aoy R B RO
i AR OR S A B R R IEAT TR IR BIBETT, BN T R AE A Eenk
R8E, Saekl, jdAK, MERpuY, ooE T IX FUOREA

FIEIERIRE (urea containing humic acid) &I RUR Z /=M —Fh, 2% CUBHER N E
LR £ I TS AR BRI 250, IR INBI R R A= L2, @ JRZER T 2R ARG, 55
JREARL, BA BRI KRB —RIREE ™= . STRERIREEA W RS-
(D) R, BEREA RPN Q) BHERZEHE: 3 MERN B
BAE0.3%0-3%0 [A];  (4) TEMH, WMAM: (5 FREMET45%, K& REGTER)
MIEER . WERR = P2 Re s BROARMR BOREF . MR, WSRO, JEEIR IR &=
AL AR P ROR 28 i, 78 3 2 A 1A BR A ) AT g O3 DA IR AR BR A ] L R #R 20 DY 7
RAERAL . TR E S HO S R R R Al CL S = AL A2 7=, 7= b Ak An i CLAE L
Ry 2B WG FEESEA BRI R RS SR i e E & XA FEY) B KT AR
RIS, IR IRE T 779.6%, FAEFIHZEES7.91ME 75 5. BT S IR 10077 /45
AFERE ST, PTEAROR3-54FE, TR AR PR 2 7 T T 500 T /AR AR R RE DT . IR, E
TR HERRIR R AT AR HE, SRS ORI T 378 B 7 R e BAA BB R . N TR E IR
FAT R R F5F A IERRIE BRI A  BRYE T kT DA K & R FH 250N B U5 R B S50 R
BEHER, A AR TR R B = B R A, MR T R G — M A AR R PR 27 i R A R D =
MR Z VTV S T2 3 400 5 T B 4B A S R T v, e & B MR R AT AR, RIYEAT AT
N, ARIESEAE PR 2 A R A FE

2015 AU 1 SOCHEFRH, AR RIRIA BRI L o N IR R 7= A S R B e A $2
FEAMV T RREE A FERE J17 < NI SR 7™ B MRS B Y5t FE R RH I 42 1 3 B B8 i B AR IR EEL
TEREOE . TEATRFSERELA KR LR, EFHEmSL g s, WL, IR
IR R FRTE B PR ANHERERR & S = G i A SR (a1 P2 B R0 . 2015 4F, RO
FE 4 [EVE I N S IR £ R T KATS, J19 3] 2020 4F 1 ZRAEY) A IS F R Se 3 2
Ko 2015 4F 3 H 24 H, #RBUGRSOEDT OSTIntHEE AR CHERPIE L), 58
IRAERN A2 p= 7 ek tadh, WP S . THIREFEG . PR e b 1y s iR A 72
X, KNIFREET O, MR RS A=, GUIE Tkt =R AR 1) 5
L5z — R INRES M TREE, AL Fhgs by, MMt “SolRA KRR B, SALe A
PR (BE) SEXEANACEL . VRS (R E GG 2025), A SR IEAT AL R 4R 5
LR R TR R R S K (E RSN, o [ U Tl P 2 el pg h 3B+ =
K, WERFFZEIEE] 1000 . 2015 4 11 H, BHEHE 3N 4025 AERIFIAR 24 el it 15
MR EHAWR” B LI, )3 E AL S

TR R RA T R LEMR, AR, SR 22U RER S, B TERR
MR HET, ARSI E R B AR TR TEAERR R 3 b ] 2 5w R



FAREIEIR, WIS RS, 20Nk 3, O SEI R E IR . R S (a3 rm 5
Fov WA ST AT YR AT HR SR A DTk

(=) FpiEgm] IR N

1. AFRAERgm it iR GB/T 1.1-2009 ChriHEAL TAESIZE 1 3045 RS54 5 90 5 B )
HIFIE AT 5

2. DARIYO & MR R F = ah AR e . B AR R IR, Rk M R A R o JE
3. AR EAEM IR SR E AT R IR .

(=) FRERRARRRR 55 B B3R

1. JEHEIR & &

2% “aqnih. RNV EE M 5 VEIM] R ER LR AR AL, 2000, 108~109.” H
FIEAHUR S BN E T (), EMRRMIEAMTT, BRI NI (') b
RGO =% (Cr™), ] F Byl g = e IOWROG o LU 25 B bn i P i AL
WBOAHEARHT (590nm), DURZFE AR, vl vHEH & B IR IR &P RS &.

2. EAE RN R

TR IR R P ANAREE LR Wb, W “REERERARRER&SR, KA
BRI BT R E 2 A2, HIXAMERRAE R R R RE, EANERRIE . A F L
I AEXE 22 R B, dnsiett AR /N 2 1 e L AT R s PEARR
IR AR R 5, XS Z AT e R B0 E 45 R AR E . Joh, FIH - 5eRF% 5 e
)7 A I A R AN 2R, FETRII R K (21-28 KD, 77 ZXHAI A RSk T R85,
ANGHET N B, WO E T AR PO A 77V R AR A T B T . PR
AT A CIRIG E K R LR Gise, B3R, 28y, % — MR IR SRtk il
LS EMHE, 201509, HE, Z1201410061658.3).

AAREEIE R MHI RN E I SRR RER B IIEN KNSR, £
WBEAAAE IR N, SRR IR B P MBS EOK = AR S B2 ORIk, H
R VA W B SORE TBCH PRI B, T FH — 8 AR B () Bt PR V8 Ve s R TS LB )2, DR B R R, AR
IR BRI BRI RGN R . AR kA R POl FRE R, TR thR
E TR HELRR PR 25 ) 2 R A R
=. FERARBRS T
(—) HEmilisE

H ol U 23 2 ] TR O RERA DU Ty IR HR A S el
TR R 2 A o
(D) FEERRETRHERSBNTE
L1 AREHFIEMER S RERREN/DNE. KB

TERZ TSI T RAASF & R R RRIG RGN, 5 mldiaT 7 A, i A
ANFE L TR R A TR R 8 ) e [ 5 R 2R S AR S G B R A N

TR AR R 530 T 2011 4F 6 H 22 HA 2012 4 6 H 25 HIFUG, N2 kEe 5T
2011 4F 10 A 19 HA12012 4E 10 A 21 HFE R 5838 ELAA N 25 em(H 42 ) 100 cm PVC
B, HALH, EOmEHHm 3 cm, PAPFIEREKHEEAARAAN, FAED, SHALEE
Fepeful, AN A 3 ARAREDIRAS . A AR T 1 55 kg

WH CK (RiiKE). U. HAIU. HA2U. HA3U. HA4U. HASU. HA6U Jt 8 M



BIALHE, fiEE 0.1g N/kg T+ (BL0~30 cm HIEFHEHE), 8 kEHE . FIC SR ICEF
AU — kPR, Y50 T A 0~30 em 2 B, A EAL 7S R HERJE I TE, AR
I EERAS (P,0s &8N 12.5%), JEfH&E N 0.3 g P,Os/kg T+, HAEHEILA (K0 &8N
60%), JifE AN 0.3 gK,0/kg T+ (P,0s Al K,0 ¥JLL 0~30 e HIET-EH5HD . NEIEFM.
FEEI I 2R, A ARG 36 K, 7EMIAATIE S, B4 20 tk. fEhERE
. PO EM SRR 3 Lo ToKRFERN: ML SRR KM, #EEN 3em, HE 1
JAJE AT A, B a1 MR K.

120 -
- 100 -
o
2
0o B
1 —e— /NF
60 T T T | ] T 1
0 1 2 3 4 5 6
EIEHERIRE
K1 A E R G INER S BERIR RN E. K7 E
£1 FEERRENEHERS &
TIEHERIR RS 1 2 3 4 5 6
JEHERR & &% 0.026 0.050 0.107 0.155 0.213  0.247

DA RS R, /N K B B R 2% v i A R S A5 o 11 B S RO G K S ST 22 A
SE R 'S 1-6 15 JEAERR IR 2 AL FR IR /N2 7 B A0 18 PR 2 AL B 43 T4 /51 2.27 %1 7.16%
9.87%- 12.65%- 13.89 %~ 12.71%, Xf RLALER 1) T K= B4 B¢ =i 6.64 % 14.70 %+ 16.41%-
17.83 % 18.46%  18.93%. MJEMEZ SN 0.107%~0.155% K}, /Nz. FKF=EHEE
PREZEASFE 3G 7240 5K 11.26% 17.12%, 2R B .
1.2 EIE R %%

BRI R TTVE: EHE AR R ARGE, T 201243 A 10 HHF4h, wE CK
CRJERZ ). Us HA1U. HA2U. HA3U. HA4U. HA5U. HA6U Jt 8 INbBE, 3 kEE,
MR RN 0.5g Nokg! T+ 8595 F 3k it 2mm § %) 0~20em 7 R+, FF 5 3%
FKEN H A KRR R 1) 40%. FREUH 24T 600g 1 H 138, 237l in N & B AE R R 2
P, VAT, BT REEIEMT, K 10mL W N 2% B R VAR EO R SRR BN B 3

W, REFRAHERNE RS G, BT ATAMEEY, T 25°C P&,

RIERBEMNE: EHFENE 1d. 2d. 3d. 5d. 7d. 10d. 14d. 21d. 28d #1 35d
if, B S SR R, AR A 0.01mol/L1/2H,SO, R TI E,  TH AR il g
W R A



35 4

N
w
1

N
o
1

FERANHF %

® 10 -

0 T T T
0 1 2 3

EIRHERIRER

D ook o o o -

B2 & TR AR PR 3N A5 A A 2R (132

R 2 AT, 8 SRR PR R B R R A =k B 0.107 % F1 0.155%0 , 4% K M 2325 5
I 15%A01 20%, FA RAF I 4% KA ROR .

LR S MR IR RN L K B E S R AN R FE R, 775 R TR A RIS BOR 5 IR
FAETLEMREE S, BERERRENEHER S ECHN=012% 2 61EN.
(=) W5 ERHE
1. JEHERE &
1.1 JFE

S “aqnih. BRI E M)A E AR HiBRHE, 2000, 108~109.7
AR A BENE T (eik), EmmRmatT, BRI /S (o ik
RSO = (Cr, TR H @RI E = a8 IO o DU AR bR ok VP i B AL
WONPRAEERY (590nm), PAPRZE KR, RIH5 H 2 J A R PR 3 b I AL R 17 5

e (nm):

B 3 AS[RIRR 5 bR v S R T It 4 1

1.2 iR 7 FiE &



1.2.1 BREg;
1.2.2 EARREMAW: ¢(1/6K,Cr07)=0.8mol/L;

PRICEER TR AT 39.23g, ¥ T 800mL 7K, EAMBESE 1L, BT ulHFH+ .
1.2.3 GHUBARHER T (p (C) =5g-L™);

FREUA 28 (CoH 1,06 H,0 23474t 13.75g VT /K, EAZE 1000mL & .

1.3 1425
H SRS AL .
1.4 i8R

1.4.1 FRifE 2R 0 261

23 B ECA HLBR BRI OmLy 0.5 mL. 1.0 mL. 1.5mL. 2.0 mL. 2.5 mL JIAZE 50 mL i
E, ZKANE 2.5 mL, RIS B E 43 A 0.0mg. 2.5mg . 5.0mg. 7.5mg. 10.0mg- 12.5mg.
AR UER NN 5.00mL EESFRERVETR, SRS UTERESEIZ NN SmL IRORIR, EGIkH,
A B E T (100+2) CHEIE T, 90min JERAA KT AN EEEE, Kl WK
R4 EREERS A SomL AR, ER. 4. H lem YR L EMTE 590nm K AL I 2 %
FEAE, AR SRR E R AR, il briEihk.

1.4.2 [RHE R & & E
FREGAFE 3.0000~5.0000g (B R AL 20mg) T 50mL & H, I 2.5mL /KA1

AEFHIN 5.00mL HEAS AT, VAN DIRFEFRAEM 2L, M R IBOGREAE . R, BARR
EWARURGH

1.5 TRERBIFTE
1.5.1 SBERRRSKRENRINEE

DAJ5 By B 15 JERAL IR R 3 v B LR 0 M0 5 L w RTPR 200 AR TS B w» BBUMELDA %
For, (D M) A

Wi O 1 724X1AX100 (1)

mMix1000

W2=LX1.724X1.1X100 ........................ (2)
Mz <1000

X

m
m

TIRERIRERM R, BT (g);
JREW R, B (2);
C HARE RS R SR ERIR R SR, BANZER (ng);
C HFRAEI B R B S kE, PAAZT (mg);
1.724— G MUt 5N A WU 1) R 3L
1.1 —5F MR IE R
1000——mg #3h ¢ I REL.
WCPAT I E 45 R EECPIME, 85 RIRE 2 M0 A 88




152 SREIRE T HER S BRI
St T R o B R 27, MLY%, 5% (3) i

WEWI-Wo e 3)

=

X
w—& R R R PR S &, A%

wW—— & SRR PR 3R PR RN EE, A8 %;
Wo—— RS R EIEAE, BN %

1.53 RiFE
SPAT I 5E 25 A FH IR ZE AR T 20% .
1.6 FRAEE & IR &

R 2 ANFBRS B AR RO R R R ' A S & FLA T 2

WA
B mg 0 2 4 6 8 10 12 14 16
ok
Br 0.000 | 0.085 | 0.169 | 0.254 0.338 0.422 0.488 0.520 0.540
>4
N IPAN
A Y Y Y Y Y Y
B =23.79X | = 23.52X | = 23.64X | = 22.45X | = 25.74X | = 27.84X
JiFE +0.025 | +0048 | 4+0.035 | —0075 | —0.265 | —0.710
R® 0.999 0.999 0.999 0.997 0.991 0.971

A TREAE 10mg UL IS, S RAE 5 R RPN 0.999, 21 5% R Bl & i Sofiid 16mg
i, FSEHEFFIE T (R*=0.971), [Fth, 3T X bRk s & R R4, FREURE
SR DA 10mg AR, A4 TSR & & 20mg.

1.7 ¥ a5
1.7.1 XI5 2015050820 7~ St #b A7 KE % FE M€, 45 R W& 3.
3 OEE L E S R

- m m C G W s ,
Fr5 © (&) (ng) (mg) (%) FEXT i 22 %o

1 5.1473 5.3326 10.26 0.98 0.31 5.68
2 5.4969 5.4666 10.66 0.93 0.30 2.27
3 5.3174 5.3643 10.21 1.15 0.29 1.13
4 3.0313 3.712 6.29 0.98 0.29 1.13
5 3.0566 3.5915 6.51 0.93 0.30 2.27
6 3.2043 3.2945 6.67 1.14 0.27 7.95

TRIEHER S E (%) 0.29

RSD % 4.66




1.7.2 3T4E5 2015051126 7= W7 A Z M 2, 458 ILE% 4.

F4 RSN E SR
m; m C C, W i .
e AHXH I 2 %
(2 (g) (mg) (mg) (%)
1 5.0078 5.4578 10.33 1.03 0.33 2.59
2 5.2319 5.0928 10.64 0.91 0.32 0.52
3 5.1217 5.0018 10.23 0.98 0.31 3.63
4 5.0313 5.2318 10.54 1.29 0.32 0.52
5 5.0929 5.0091 10.59 1.19 0.32 0.52
6 5.2378 5.0028 11.13 1.15 0.33 2.59
FHEERSE (%) 0.32
RSD % 2.34
1.7.3 X5 2015060027 7=y dt AT A & ALl e, 45 R IR 5.
12
y = 23.697x - 0.0079
10 RZ=1 -
. -
g 6
X /
ﬂé 4
g 2
0
0.1 0.2 0.3 0.4 0.5
-2
W A
Kl 4 E Ak bR v 22
F 5 OREEENE S
m my C G, W s .
Fe FHRH 2%
(g () (mg) (mg) (%)
1 5.0004 5.0226 8.12 0.95 0.27 0.77
2 5.0209 5.0007 8.74 0.98 0.29 8.50
3 5.1201 5.063 8.21 1.07 0.26 222
4 3.322 3.4042 5.59 0.90 0.27 0.38
5 3.5772 3.5127 5.42 0.93 0.24 12.18
6 3.4203 3.2536 5.48 0.94 0.25 7.76
FRIEHERSE (%) 0.26
RSD % 7.33




1.7.4 345 2015090103 7= W37 AE & 2, 458 ILE 6.
6 K LN w5

o Ci G, W s L e vt
75 © (ng) (mg) (%) FH I 25 %
1 5.0028 5.0002 7.96 0.95 0.27 2.20
2 5.0075 5.0177 7.78 0.97 0.26 0.92
3 5.0726 5.0039 7.52 1.05 0.24 7.47
4 3.5355 3.7206 5.79 0.91 0.26 1.81
5 3.7601 3.2181 5.96 0.92 0.25 5.47
6 3.2094 3.5603 5.48 0.94 0.27 5.28
PHFHER S E (%) 0.26
RSD % 4.92
1.7.5 XI5 2015100012 7= S ATFE % BEM e, 25 R WK 7.
xT KEEMNESER
o Ci G W s e 3o
75 © (mg) (ng) (%) FHXT A 2 %
1 5.0033 5.0012 8.63 0.95 0.29 0.37
2 5.0007 5.0016 8.86 0.98 0.30 3.05
3 5.0009 5.0031 8.55 1.07 0.28 2.18
4 3.2273 3.8025 5.79 0.90 0.30 1.84
5 3.7512 3.3222 6.51 0.93 0.28 -4.82
6 3.4219 3.6017 6.32 0.94 0.30 3.71
PEIREER S E (%) 0.29
RSD % 3.27
1.7.6 AFSEIGE MM @R, WK 8.
® 8 AHLH=EBHERSEMELE R (%)
FE it 9 5 HE W EAR R | RS D FET s 22
1 0.28 0.31 0.30 /
2 0.30 0.30 0.29 /
2015050820 3 0.29 0.32 0.30 /
FHME 0.29 0.31 0.297 0.299
CREXH b 22) (3.44%) (3.23%) (2.24%) (3.68%)
1 0.33 0.27 0.31 /
2 0.31 0.31 0.31 /
2015051126 3 0.32 0.32 0.32 /
FIME 0.32 0.30 0.313 0.311
CRH X 22) (3.13%) (10.0%) (2.24%) (3.54%)
2015060027 1 0.24 0.29 0.27 /




2 0.28 0.25 0.30 /

3 0.27 0.26 0.26 /

FI1E 0.26 0.26 0.28 0.27
RS 22 ) (11.5%) (11.5%) (14.3%) (3.70%)

1 0.24 0.27 0.31 /

2 0.27 0.30 0.25 /

2015090103 3 0.26 0.26 0.28 /
- 21H 0.26 0.28 0.28 0.27
AR 2 (7.69%) (7.14%) (10.71%) (4.87%)

1 0.28 0.29 0.31 /

2 0.30 0.31 0.31 /

2015100012 3 0.28 0.30 0.28 /
FHE 0.29 0.30 0.30 0.30
R i 22D (3.45%) (3.33%) (6.67%) (3.33%)

1.8 4

SIS A X 5 AN IR B & TR AR IR 2= 7 it AT TR R SLS, RSD A< 5%, HEH
HIAH G ZE #AE 15% AN, FH G AT DAIE B Z A0 7 vE HERf mT 58, 0T DUFH -0 58 5 FE ARG SR
RS S R, R AT 2 18] AR R ZE A 20%.

2 IR AN 2
2.1 BRI S 5 A AN A8 bR 0 2
2.1.1 FHE RIS AR N

JREBES J1~1U/mg K14 SCN: Img 76 1min WM RIIR R ZBEREL DU IRE, F
FH B A 2 TR AL PR 2 7= b BEAT U R A1 28R, e 3 AN IR R VA N & (2mL  SmL
10mL), 3 MEFRIFE (200 30, 40min), 3 MNEIELKME (30, 60, 90min).

1T design expert #E1T ANOVA 731, S &M 2 5 FR 2= B A & (p=0.0015<0.01)
MEEFRIF A (p=0.0075<0.01) A<, B R BT B30T R, Bl SR A K3
A R IR 25 R, IR PENRBA WA NN 2mL, B 7RI (A4 30min. Z3% R ] 2%
S RE (p=0.6121>0.05) MKRAAK, NHFIENRLE R Tt e tt, B R

8] %% %€ 4 60min.




Design-Expert?Software

Facter Coding: Actual

SEEgsE

@ Design points above predicted value
d

11.43
25

X1=A EXREFER
X2 =8: SR

Actual Factor
C: RF T =60.00

BERMHE

10.00

&

6.00

' o A REEERER

B: 1530618 20,00 2.00

B 5 G R AR 3855 B SR IR B MR 3R VA TR AR AR AR 5% R

Design-Expert?Software

Factor Coding: Actual

A=

# Design points above predicted value
L

11.43
I25

X1=C: FRERE
X2=A REREASR

Actual Factor 2
B: &7 = 20.00
10
fit
_— S
&
=
45
L
90.00
e

84.00
78.00
72.00
66.00
60.00
54.00 5 N
ss00 C: %E&Hﬂ"m
42.00
4.00 36.00

A REBEBRER 200 30.00

10.00

P 6 S5 A 28 5 4 RN ) M R SR A TR R R 2R 2%




Response 1 R[UITRRIE
ANOVA for Response Surface Linear Model
Analysis of variance table [Partial sum of squares - Type il
Sum of Mean F p-value

Source Squares df Square Value Prob>F

dodel 92.51 3 30.84 8.74 0.0020 significant
A-RENE) 56.23 1 56.23 15.94 0.0015

B- A& 7257 5] 35.32 1 39.32 10.01 0.0075

C-&EX 5T 0.95 1 0.95 0.27 0.6121

Kl 7 58S Hr

2.1.2 BAFRANH R IGHR I
U PR L, 5 R IR PR 2% AT 2 AR R R IO B A ok o AT 0 330 A [k O
MR IR R SR ERAT 25°C AR 5 IR RS AR LR, RPBER[T
RH -
R 9 ANJFJEAE IR PR 3 (0 B AR IR & A= R A

I H 1 2 3 4 6 7 8 9

JEHR S E, (gkg) 026 05 1.07 155 213 247 3.65 491 6.08
25 CRAFERIMHZ, %

(hagE )
BIERINEIZ, %

IR B

523 938 16.18 20.69 25.18 3032 33.6 373 414

213 3.04 502 6.78 7.9 852 8.74 9.01 9.87

H ERT AL, MRS BAEAE 0.12%/E 451, 25°C 31 IR 45 (1) 2035 30 1) 2R 1y 8
It 15%,  HFH SR B 2 A R AN 0 5%,  DRIHOARAE 15 e R R ) 2R (IR B IR B R
FRFREE R >5%

ARSI T (8, b RGuiR 7%, It m ikt et MR SR AN — PR,
EMEESCNTE 37°C 1595 90min, AR )5 HEATIIE
2.2 W5E JR

B IR R R R R IEH N KNSR, EEBEFERAME T, SHHERIRER
HH TR Ml s UK = AR I S B e A R R TS R, RV v R SR T R &, PR —
S I TR R VA VAR s R TS 1, AR R o L, AR Y AR (A B R A 1B T TR AR B B
FER AN 2 o
2.3 3R FIR K}
2.3.1 JREEGIA TR

FREL 0.100g JR ZEEGE 71 ~1U/mg), N 0.5mL 7K, FIRFERAT BE ZRPIR, 4= #5445 2 250mL
e, 1B, T 4CUKFEY, %M
2.3.2 A ALEE;
233 MNERIEW: 2%
234 AR HEAR 0.099g IR FFEYEEFT 0.066g LT 100mL 2B (95%) H;
2.3.5 MRERFRUETG BT : ¢ (1/2H,S04) =0.02 mol/L;
2.3.6 TR : 4 40g FTHLAAIEFD SOmL KA 1, INFAE 70~80°C, FEHEAEME, W
ZERIE, N 20mL Him A 20mL WEFIBRERER KW, W50 B O KBRIEEMANEY, ¥



THERAE AT B, &
2.3.7 JR%
2.4 443

— MRS AN A s REYENL; TEIRAE
2.5 iR
2.5.1 B33

FREL 1.000g RFETHE4EMAN S, I0 10mL /K, /NC/KFREN, AL, SRIGHK
I 0.10g A0EE, IIASNE, PNOSRF), B BT R T . I 2mL R TR
TWE, 3 MRETHRT, REMEIEDGRE R, o LB, REEX, £
Mk 5 TR E. BEhBE, B MR sh=mA SmL JREREER, L
B, KFRBEYEIL, [FIREZMRR S EEE], MEKE4ENE T (37+2) ClHEEMT,
B%23% 90min.

B G, B REEIL, #2 BB . AR R bR i 1A V0 8 P 2 DI R T R AL )
NHio VA7 HH SR (8 T o e 26 i, THFEM IR R AR R 2 VAR Ve DURE A
XTHR, Y RO IR b I 2 VR AR RN Ve
2.6 ST RIR IR

BIERGIR £, 1%, %0 (4 115

V-V

f = X100  eeeeeeenreeeeeeri e, (4

1
e
V——5 TR IR FE TR R AR AR E WA, AT (mL);
VI—— R R AT ER R LR E VAR, AN 2T (mL).,
2.7 R A AR 45 R
3 9% A MY AN [ 0 JE R R R SR EAT AGE I, o A ity e A A ) AR R AT PRSE . R

*®:
10 FF i R R AR F2 0 e 45 R

FE g5 V(1/2H,S0,4)/mL V(1/2H,S0,) F#4 mL IR AN Y%
TH 0| o0 0 0 -
PRE 241 | 243 | 24 2.41 --
FEdn 1 224 | 219 | 2.23 2.22 7.88
FEdh 2 226 | 2.18 | 2.24 2.23 7.61
FEdn 3 228 | 227 | 2.19 2.25 6.78
FEdh 4 225 | 227 | 2.19 2.24 7.19
FEdh 5 2,18 | 226 | 229 2.24 6.92
FEdh 6 222 | 218 | 226 2.22 7.88
FEdh 7 2,18 | 2.14 | 229 2.20 8.58

DL S5 SRR WA R R 25 B LI R 3R AR 3 40>5 %, 7 R BIA AR SRR R

2.8 FAE R AN 2 45 FkE 2 B w2
2.8.1 XI5 2015050820 7= dhBEAT kS LM 2, 25 R LR 11




R B RN 3R G5 R0 3 B € 45 2R

(RS RS V(1/2H,S0,)/mL R RINHZE% FEXHI 2 %
2 H 0 - -
S HTal R &R 1.30 -- --
HIERER 1 1.32 -1.54 /
IR R 2 1.25 3.85 /
KRR 3 1.27 231 /
HIHIRER 4 1.30 0.00 /
1 1.19 8.46 14.7
2 1.21 6.92 6.2
3 1.19 8.46 14.7
4 1.22 6.15 16.6
5 1.20 7.69 4.2
6 1.22 6.15 16.6
7 1.20 7.69 42
8 1.20 7.69 42
9 1.19 8.46 14.7
10 1.22 6.15 16.6
I I RN Z % 7.38
2.8.2 X5 2015051126 7~ s AT FE % EIME, 45 R WK 12
12 SRR AN A 2 W € 4
FE g V(1/2H,S0,)/mL BIERANH] % AT I 22 %o
=H 0 - -
M AR 2R 1.42 - -
WK 1 1.40 1.41 /
IR ER 2 1.45 2.11 /
WIHIRE 3 1.42 0.00 /
WIHIRE 4 1.46 -2.82 /
1 1.30 8.45 23.73
2 1.32 7.04 3.11
3 1.33 6.34 7.20
4 1.34 5.63 17.51
5 1.33 6.34 7.20
6 1.31 7.75 13.42
7 1.32 7.04 3.11
8 1.34 5.63 17.51
9 1.33 6.34 7.20
10 1.31 7.75 13.42
PSRN % 6.83




2.8.3 XHlt5 2015060027 ;= s TR & M E, 5 R WK 13
13 GIE R AN R 25 BORE % BE I 5 25

FEd g5 V(1/2H,S04)/mL RGN Z% FEX W 22 %
H 0 - -

SITAIR R 1.28 - -

WIERE 1 1.30 -1.54 /

IR 2 1.28 0.00 /

IR E 3 1.28 0.00 /

WIERER 4 1.30 -1.54 /
1 1.20 6.67 53
2 1.19 7.56 7.4
3 1.19 7.56 7.4
4 1.22 4.92 30.1
5 1.18 8.47 20.4
6 1.22 4.92 30.1
7 1.19 7.56 7.4
8 1.20 6.67 53
9 1.19 7.56 7.4
10 1.18 8.47 20.4
SIS KAV Z % 7.04

2.8.4 X5 2015090103 f= W AT RE & FEM 2, 258 W& 14
R4 TIE R I 2R 2 R ) e 5 R

GEE RS V(1/2H,S04)/mL RN Z% FERHR 22 %
=H 0 - -

PARIEANT S 1.40 -- _

WIERE 1 1.40 0.00 /

IR 2 1.42 -1.43 /

IR E 3 1.42 -1.43 /

WIE R 4 1.40 0.00 /
1 1.31 6.43 7.1
2 1.30 7.14 19.0
3 1.34 4.29 28.6
4 1.32 5.71 4.8
5 1.32 5.71 4.8
6 1.30 7.14 19.0
7 1.30 7.14 19.0
8 1.32 5.71 4.8
9 1.33 5.00 16.7
10 1.32 5.71 4.8
P EIERANEZ % 6.00

MUL BRI UG Y, & AR PR 2 i (R A5 A 30 5%, ARG i 22 2 AR ] 42




H2E 30% LA o
2.8.5 AN[A) G = A] () G A AT R 45
15 AALIG = ZIE RN RN E LR (%)

FE it g5 HE HELARRE | H A A TWSLN FET i 22
1 7.39 6.77 8.58 /
2 6.82 7.63 6.32 /
2015050820 3 6.25 5.79 7.29 /
FIME 6.82 6.73 7.40 6.98
R i 22D (8.36%) (13.4%) (15.9%) (6.02%)
1 10.22 6.10 7.37 /
2 7.36 8.47 6.02 /
2015051126 3 8.26 9.64 6.44 /
FIME 8.61 8.07 6.61 7.76
R 22D (18.7%) (19.5%) (11.5%) (14.8%)
1 6.82 10.16 7.24 /
2 9.03 8.32 7.65 /
2015060027 3 7.45 7.79 10.08 /
FIE 7.77 8.76 8.32 8.28
ORI 22D (16.2%) (16.0%) (21.2%) (6.22%)
1 8.52 6.28 7.74 /
2 5.43 8.25 7.26 /
2015090103 3 6.06 5.72 5.45 /
FEIE 6.50 6.75 6.82 6.69
RS 22 ) (23.3%) (22.2%) (20.0%) (2.79%)
2.9 4518

AR LA RIS B R W, AR T VA SRR SE TR, R R, T USRI Al
77 b AT PR 10 5T AR R B A . s 25°C g Rk 5 IR LR € AR R
B, K HRBERE B R AN B EARTEIR E A>5%: WA EESR AT DB, & R R R
T RAMB AL 5%, A i Z2 2 A AR HIAE 30% AN . NORIES RN ENE, AhrrE
5E VLT Al R 3R 0t B
2.10 AN IR B RELRR PR 2R P45 oSy I 225 2R

XA AN FIHEV ) & AR PR Z AT R AR, B TR AR AT SRR AR iE (R 16D
216 IR IR ZR SR ARl 45 R

BT | EETE % BT &R % AIERANENR % A MR E R %
001 46.20 0.25 8.58 1.10
002 46.28 0.15 6.78 0.86
003 46.25 0.16 7.19 0.97




004 46.23 0.17 7.61 1.01

005 46.23 0.21 7.88 1.14

006 46.28 0.16 6.92 0.87

() &R ERKR XSRS

{306 R4 1 R R 7 O SR A1 R A ) B0 8 2 7 R i B 4
0.5% 01 He TR DL FR 26 2 7 25 o2 P B R 2R 7 o4 DS AR 24 s 45 000 M 0 it
BB, NX TR 20m? BLE, WAL 3 U MR R B FE 4 A
e

T 2011 4% 2012 45 76 4 R [ KA R [0 _3EAT T 40 J BRI 250 F 1 AE XA 56
(17D EIHBIREAINE . Tk AR MR IRAF IR AR IR 9.84%.
SUIRFI AL T 10,65 N FT 4.

2 17 4 IR R 2 R A7 B AR P 2 0 B

X35 (7] 77 & kg/mu b YRap U7 BRI R385 4 i
e U 340.2 - -
L% HAU 362.6 6.58 8.51
- \ U 458.6 - -
K
HAU 497.7 8.53 16.23
U 375.2 - -
i T2
F A HAU 403.5 7.54 9.76
. U 254.33 - -
e HAU 281.62 10.73 16.79
\ U 446.3 - -
K
HAU 472.7 5.92 9.21
U 684.63 - -
kK
N HAU 724.74 5.86 6.68
=R
3 U 422.33 - N
IKFE
HAU 492.53 16.62 11.88
_ U 557.5 - N
HR K
HAU 584.2 4.79 13.00
U 361.8 - -
I 7R IKF5
HAU 396.8 9.67 8.20
‘ 3 U 428.0 - -
MAN] IKFE
HAU 447 .4 4.53 6.26
Bk iy U 110.1 - -
HAU 140.3 27.43

e U NIRRT, HAU NS RHEERIR R,
9. RA RS

H AT M %A & R R R R R ba e, EWREELR b W ZESEE R ER
AR MBS R & SR AR, TR R 1K BARINI 2 07V E S 2% (B nbh. Rl 25 1 77 kM.
AP R H RCHE, 2000, 108~109), HRHE S TR IR FR 2 HURr RUBEAT HH R4 . AR TELE



AT (R A b br vEERE A b, R S R A ) 2 ) 3 5% 7R W g 77 V2 S A Y R R (~1U/mg)
IrARPRER . MgO BN K NH,,  FBRER b T e VA AT T € ot I AR 7 ik
FEBR FasE PEATHERRVE A4S B S M U, AR, R ISR AF S 2R T (RERD
R B RRaR AR & Shn it A A R RE -

T 5RRIUTER. BRI E AR KR

AFRAE CPRED) FE SR AE AR E, S50 1R IR & B A5 A 2 BUsRE N
PP E R AR PR R 10 AR AR, JERE T IR R T . SEUT R ERA
J&, B ARHEA B R .

2015 gt 1 SICEHEH, “FERIEPA A L0 N ORI A R s A BT R 2 4 f
TFHAO TR B2 SR AE T < NI SR 7= B AN B 5 R 6 AR REL TR 28 8 e ) 0 o a2
TEERCANHT EE ARSI LR, GBS PR R A IR B
MBI A B S TR AHEREAR £ ™ QU SRt d P B, 2015 48, ARy
7 2 [ Vo B Y S A S T BRI AT B, 043 2020 4F 1 ZOREYIMLAE A T B Se Bl T 48
o 2015 4 3 4 24 H, AeRBUa R BGED (G- TINPRIEI S SO IR E L), 58-I
InprEsh A kAl MRS R WIIHARR. HEE5 R0 1 g i AR 7
X KiEfEma e U, IR Eax k. (HIE Tk A+ Z R AR HE A
52— R IMREE R, LSRR S, BIERsE . “BOSRTH R Wik, SALPIATGR
FRA (B SEIERBARED . AL ChEHE 2025), TAEEHERLEIT I EE BT 2 de 5
R LR A FR T LR R PR A M (B T RSN e o [ IR b P2 R 8t ) - =7
K, WEIRZFERIEF] 1000 G0 2015 4 11 5, BHEEEED “ A2 ILRIRTAR 2460 it 14
RMERG BRI ” H R LI, HESFRE LS s &

SRR RBA e TEMR AR, BRI RN RER R, B THERER
il P A5 RAES B E PR BRI T SRR 3R RIS R, (et IR I K
JEREL IR PR 277 ity P S 2 AR RUIE R 2, PRARRUIESR SR, IR XS, LML B, ol
NSRIRE AN TG, My S Ol o BRSSO R B AT 5 S0 A T
7N~ B R A L

SR BUAFRHEAE AR AL AT ML A AUAT St
. BRI ER B SRR

VT AT ML AR HE A A AR SR A B B I A
NS AR

B



