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BE. BT ELRRHA T ARG R ARG ML FRASARE, 4R
HH, BERBAIBRPILERAMBERKBRNEIE, ERBHE S A, BE &R TIA 88.2cmol/
kg, DW; FEAHAVRERBHE 3 BAE S AN HAIFAmil, BMREAIRESE 6 &
M9 A BKTIEE, FIE AR, NETHANBRKARK, BEPRTHFERRNFTE
B "B ERATEYS, ERBTIRPEERBY T ZREEMNEY S BTN 8 E K.
AR RIE R EA VLB Y £, BB B 73 29.38cmol/kg, DW; §3 4 FE L 9
RERAVNREBERFE RO EDHRERIR, #ET BRI FHRMEEE L
B, BEHE 6 A, =ET EHEUERLYR,
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ENBEESEEF-REBYFEY, BREBWRELEHRRIGHERY
I, EFRIR PR B RN, EEYERFTE, ARTEEW T ENER . —REH1E
FeAM 9 R, 0SE L A VR R B B 5, 427 Fe, Min, Cu, Zn F¥HEBEFITR
AR TR A MR, EEEmEY KRR TN EER, AVRER
W8 e rb 1R B 2 6,

T AR RS, R ERK, B IE R PUER A PLER & F 26 BB R LA
BN LME T EA VLA E Tk 2, T8 — BRI, A RFIES
AHRBFRARER SO, LTHF A VUL PAYLER A R BRI B B Py ZE AL
&, WHRRE VUGS FEYUE, 45 R IR, & 2 A DLAE KR KR AR Y
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1.1 i

W E TE AR K B R FS 3, AR Y RTHEKE 18.74%, 2 N & 3.04%,C/N K
H17.7, TSR 8.45%, IEUE &1 9.70%, KIEW & & 11.65% . FH4FFIERE AR LK FEEFBH
W, AR Y R TFREEKE 19.61%, 2 N &8 2.78%, ALY 18.3, HAE S & 16.18%, I§5
4.89% ,K¥E4 6.63%
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1.2 BRAHE
1.2.1 HREIHE BWMEGFSEHFEMGE XK BAHY, EE8RALHTESKES I N
70.91% 1 73.94% . WAL ERF A RNR G150, S BN ER 8.5cm, B 12.5ecm WHBI &, S 4%
Y5388 500g, 153 600g, ARSEH & T2 LHRAS, BN 15 IR 1E R4 h BT I00 0 R 4 1 S, R0 35 oL B 466 10
FAME IR LSS AEAR 1 ~2°C , B RS AEAM BB R Ik AN FHB A W, 45K 2 0 V2 36 A0 18 B iR
TEERFRE, GHEEEE 0K, SASREMHEE 2 &, WEHVER . oH ST H,
1.2.2 HHBBER B% Thmas 4 A# 7 83547, R 10.00g B3RS, H pHE N 11 W
LB WRAR 240, % 30min F B L, RERGT 731 BIHE FREMIGE:, MILE pHEN 2 £, BXE
R RPIEREAIR A RBORBRBERAELX AR, BREM NaOH BR PG, KB E%
T A NapSO, B RRALIRE, MRS LT 111 ERREBRHK. BEBAKREKEE pH
BN 8~9, BHOBRAMAKEREK, BEXBRET P,0s TRBHKSFE 2~3mL, BHEASKEBRY T
RBPUEEER, 8O 8 LERE T8 PO, A KM TR FEREKSM HClL, ¥4 5 HZERES
PRE 240, ¥ ZEERBOURET, REH 70% B ZBBMFEAE Sml,
1.3 BMEHE

AHREENE HERXREBOWE . UBBCYHRRF, B 0.005mol/L B NaOH R HEWR I 2 ; R
BR S B AIE B ImL RO, B0 10mL ZE18/K, SRS F NaOH WEW R E o

EORAS S HEE VG AR A7 H TPI02000 & GC/MS/DS(S A i - Bk 15 B £ 45) #47,
LALET, R A ER RSB, &4 BB . SE- 54 30m X 0.25mm A EE MG HE. 60~
300, B FHE 7°C /min, 37 300°C AR FF 20min; ##E DR . 290C ; B F5 F ¥ 85 1 1R . 650V; R 4t
B :0.25mA; B -FRE R 70eV; IR : 180°C s HRTE R : 30 ~ 500amu, Bl i+ HHUKR R R4, #1T ROV M
L, RESTE BRI EAMHYROHEMN S &,
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Fig.1 Changes of organic acids in composting of hen feces and dairy manure
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WG R, AR AL LR E 2, BRUEVREWA g, 2 E6A1E
M6 A2 HCEBEME SEASE 9 A), BEH 64.57cmol/ kg, DM, 5 10 BEEAH K ; A
BEERUEFEWBRSHAES A BAEIAMe A1B(ESAHATE, ZFHERN
46.5cmol/kg, DM;EM@B?E% 5 JEBtiA £ &, N 88.2cmol/kg, DM, T MLET % & 4 il S
BERUEANRSEHE S, THEEXNETKEEY RMBEHL™Y, ERERAIRNS
R 5 AR ER R VBN KAMHEBE, KRR EIREHEERL, 2% 6 AE, Ho#
MR, B £ =B W E D,

WEREFENREBE D, EAERES, AIREREEZAERERIRE W,
RELZEANBREFR =G, —MEREHE 2 A, 53— MERBHE I A, fiETRER
EIEFH G BERNI AR, EERESTBYR(MAER)M =Y, ENREORES
&5 29.38cmol/kg, DM,

2.2 AP HEHBIEPRRRERE S

HERAE VBRI E MR IR, 238 T AN EERED, BIxEyERTR
FRAERNEMMEIER, ASAGHE-FES BN, HENWRRERTRT AELRPHRS
TFEY, BRI RFEWSE, TABRREREE, F) R 23 F,1; 52 1,16 7 47 F,
Jo A S3F Ny (NREF 42, TABARREEEE, &) FRRL 16 YK, N, 75 38
i, Ng # No 4 5IH 44 Ff0 17 F(FK 2). SEHRMEHESHBE TR, KT
&R EHS R BN &,

®1 SBERIBRPNITEXSTFHRELEDREHER(%)

Table 1 The main big molecular organic acids in composting of hen feces

& ¥ B Compounds & Contents A4 % R Compounds 4 & Contents
I BRWRE 1.46 [Js 3-BE-3-BHE-TR 0.11
4- HELERER 1.48 4-REETR 1.65
3-HEEXHR 3.81 T8 9.51
KR -2-(4- FRER) 2.69 HET R 0.74
1.2- ER™ 2.93 ZETR 12.80
1.2-F-HRTHE 1.01 gigé&,z‘z—:mﬁ,ﬂ(-hﬁﬁﬁ 0.20
]
KRB - N - FEEZE)E 4.86 g)g;i%u& -3-ZEH-3(1-HH#Z 0.36
H
1.2- KRR, W2 - BEEZE)E 11.80 R -2- FE, W1 - FRERE)E 2.25
1T-FELTR 1.26 2 - 4 R 1.37
+ B -9 - T ABBER 4.43 3-(4- FEEE) R 0.23
I Y .4 5.54 4- HEEFE PR 0.12
6H- R EB AWM -8, 3-C2% - 3.06 9 +N\BRBER, 12 - ZBtE,P- (2) - 3.30
6A.7.8.10A- 45 - 6.6
1-FEE-2- 28 &% 14.00 [[J9 =HEREHR 0.08
1H- "HEFH - 3.4 -WIkZER -1 -, 3.17 4- REEERR 0.53
2.3.4.9-WE -6-FAE- TR 0.36
1.2-EZHR 0.36
1.2-FXTREKR, RQ - FEEZHE)E 5.26
1.2-F KRR, TES-HETER 1.39
15- B - +-EHRER 5.61
Z+EHR 0.56
2.6 - “HE LR 5.60
6H- 1 - —EFr b m, 4.3 - B M B, 0.59
6.6.7- —H#
4-WRBERRER, -4 -FE -1-2-(WF 0.52
—2 - BR) _
1Hi£§l%—2—$@,1- (ZHERR) 1.06
- 5]
2(1H) M RERA, 1 - - & -, 0. —A- 3.28
bk mE) -
SHNER, 1- FEE-p. - HE 0.25
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gx
1b& ¥ 42H Compounds 4 & Contents| 14 ¥4 Compounds % & Contents

J6 3-BETH 0.08 HEEZ @ 7.89
4-RAET] 1.91 T-® 2.42
TZE 17.20 RFET-R 1.08
WHET R 3.46 ZETZR 1.31
TRRZE 7.50 ZET BRHE 0.88
B 5.49 I-HEET R 0.58
2- AR 0.13 WHET R 1.69
b -4 3.90 T#,22- _HE- W1 -HFER 2.52

%) :
R B 5.72 2-TH KR, 2.3- “HE- 2.62
(S 0.43 KR ZER 1.68
CREZE 0.22 éés—ﬁz:ﬁ%@,z— HE-4-%E 28 0.77
H
3- HEEEHRR 1.18 KE,3-HE- —THE 1.90
4- HEEEXEHRZE 0.62 2-HE-2-FHE-CO] 0.11
4-FHEE-FEZR 6.89 ETHE 0.70
EHR 4.84 3-FHEEEHR 1.35
2- HEEFEHR 1.11 3.4 “HEREHER 0.60
4- HEHEENR 5.33 XHEBR M- (LERER) - 0.38
3.4- “HEHEERR 2.09 o- HEEREZR 0.72
4- AEEETR 0.99 4- REREZR 0.70
1.2-F B8R 0.29 - HEREEZR 0.72
gg—(m—:ﬁi%—s-?‘%)—bﬁ 1.03 1.2- X8R 0.56
P-FREHAEXE 5.14 1.2- KR, W2 - ZECH)E 10.20
HibpER, 0- FEE-p-HE- 1.21 1.2- %8R, TH2- FERNER 2.69
2.5-RoMER,2-FE-4-FE-2Z 0.7 1.2-K @, WQ2-REEZR)E 3.62
5~
9- + AR, 12- ZHR-P- (Z) - 1.00 1.2.3- =8M -2 - BENK 0.64
1.2-FE TR, W2 - FEEZE)E 0.40 2.6 MLBE HRER 0.18
HIFukm, s - FEBE -6.7-—HE- 3.61 2-H - ER 0.58
&R 0.89
9— +ABREER, 12 - (ZBeE) 1.80
TR B 2.02
=t e 0.78
6H - 1 #KIFFIkIE, 4.3 - B- MM, 6.6.7 1.21
-ZHx
%2 PEBEHERTIBEPHTIEXRSFENREEHEE(%)
Table 2 The main big molecular organic acids in compesting of dairy manure
&2 # Compounds 4 & Contents L4 14 % Compounds A B Contents
TR 1.19 N3 2-(1H) - WLhER, 1 - Q- & -«—-A  13.15
~ - IR - ) -

Ni 1.2- X388 - TEEER 13.19 4-FEEEZR 39
1.2-FE WK -W(2- ZHBTEER) 19.13 N — ZED 76
1.2 - ETHER - 2(FFER) 7.23 1.5- 28 -1-F& -2H- W _F 74
9.12.15 - + A\ =B 10.54 1- RAE-3- ZH -2 - nmerk 44
9- +ABRIFER, 2B, P (2) - 2.77 2-(1.1- ZHEZE)BER 17
2-HE -+ ARBZE 5.89 E BB 19
TR Z R 5.89 12-FZRRTEHE
6-PHrE-3-A-5 - BHIK,2-(4- 0.75 12-FZRRBR_Z 17

BEM)-1.2.3.6.7.7 & -

s
12-FEZRMRTHE, 8- HETEE
12- TR -WQ-Z2ECE)8&
+ =k
P-(Z)-12- ZBt&E -9 - FABMEER
10 - +FABER
+ IR 2 Bg
4H-1—- I —4 - B, —2(3.4-
HEEER) -3.5- "B %
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gHR
1k 6 ¥ 2 ¥ Compounds & & Contentg Ak & #) 4 ¥ Compounds & & Contents
N 1.2~ K MR, T3 -8 - HETHE 0.99 1.2- X THE, W - ZE2E) B 3.63
2(H) - MPEER, 1- 2 - B - oa—- A - 3R 3.17 2(1H) — MEEEE, 1 - (2 - RE —a-A - 69.10
— ik i ) R~ AR ) -
2- (HEE)RHR 0.08 N- PEFEEFR 6.27
6-HA -3 - HHAWIF,3.2.1- A -1, 0.84 2H-MERE —2— B, 1.5- —& -1- F# 1.92
3.5(8)=M -7 W -8- B -
2- (HEAR) - ZIFuEm 0.93 |[No TEHEEAEZHR 1.23
12 - B R -9 - HABRISER 1.68 2B3-"EBE-TR 0.48
11.14 - Z+EBR IR 5.30 1-(RREE)-4-HEE-%X 3.00
(Z) - 15 - T+ HBIEER 3.00 7-HE-C2KRR 1.33
=+mRR 3.95 2- HE - kR 0.66
#-1.1-(1.3.5C=ZH-1.6- -8 5.26
)N
MELEER - 5— 4% -3 - B¥(3,p) - TR 5.33
g—fﬁi%@—im—:%—s—ﬁ, -1.10
.8) -
T -5.22- 28 -3 -BZEKRE, (3. 1.77
8.,227)
JEE -5 -4 -3 - BK(3.8) - TR 2.09
JRE -5 - -3-1R, (3.8) - 12.10
%%;5—%~&w—:@3—%m% 2.11
/-

H%E 1A UEE, BEPREARBY S FRAVER, MEFR.FZR ERER. S
kPR R RE B ER A, I RGT R IE A T KRR, I TR, T B8, I —&
R EATEY AT IESRERIR, M=TRRE, FEEE KRN EY., B
Bt i, AV AR ER AT, ME BRI AYEEBNE 1A, NS EEE
38% A b (BRI B WAL, BB o B, B2 ek, wREHE 6 A, mET SRR
IR, B - 5.22 - =4 -3 - BEZBREE, (3.8.,222), MBS, B 2 WLLEH, P4 380E
R ER I Bl HERANK SIS RAR, FER -5 - F -3 -EG.p -+l
BRBg, MBS — 5 — % - 3.19 - %, 3 - BEERER (3.8) — . XM ALY M RER 7T
— R

3 e

— AT, WA A4 S R R B UK A R P A R R R TR ; i B O
e K BERR TR NS AR, RS KRR B A S 4, H— 2R LIRS R, |ER
TE 43 st R 7= A MU GRS B RR YT, NG 36 A AR i & B, R R EAR, KA
My SR S B B R R, I N 3% 5 1 oL PR TR R AU LR B RO AN B BOK, AR
BRI TR, XWBREE S, RIER, RS RN EY AR ETERNE
w, XEERH AT L RB P EENEE ., BH 75t/hm? M ERERG IS BERMKDZLE
%, Stauton' "0 ERF R, A PLER A = S0 HUER AT A R R 8 B B Y T
B, 48 v TP B Y AU . Hodgson %!V 4RI, Zn. Xu.Fe #1 Mn 5 & HLER 24 J5 2 A1 2K
AR T B0 LR, B, XS R AR Z TR R, TEE A TR
30 L AR 178 R TR 9 AR RS ] B
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Changes of organic acids in composting of
hen feces and dairy manure

WANG Lin-quan!, ZHOU Chun-ju', WANG Jun-ru', LI Sheng-xiu', SHAO Ming-an’
(1. Dept. of Natural Resou. and Envir.Sci,, Northwest Sci-Tech Univ. of Agric. and Forest,
Yanglin Shaanxi 712100;2. Inst. of Soil and Water Conservation, CAS and Ministry of Water Resou .
Yangling Shaanxi 712100)

Abstract; It was studied of kinds contents and changes of organic acids in the composting of
hen feces and dairy manure. The results indicated that there were a lot of organic acids come
into being and accumulated; the highest content was 88.2 cmol/kg, DM after 5 weeks of com-
posting; the content of non-volatility organic acids has two peaks at the third and fifth week of
composting, and the peaks of the volatility acids at the sixth week and ninth week, respective-
ly. After 9 weeks of composting, the content and kinds of organic acids declined sharply. Apart
from aromatic acids such as benzoic acid, benzenedicarboxylic acid, etc. and their ramification,
there were many small molecular organic acids such as butanedioic acid and its ramification and
some big molecular fatty acids come into being. The organic acids in the dairy manure is mainly
composed by no-volatilization acids, the highest content of acids is 28.38cmol/kg, DM. The
main constitutes of no-volatilization acids are benzenedicarboxylic acid and its ramifications and
big molecule fatty acids. In the composting, there are some hormones detected in the dairy ma-
nure.

Key words: hen feces; dairy manure; organic acids; composting



