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Advance in Detoxication Technology of Cottonseed Meal and Its
Application in Poultry Production
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Abstract: Cottonseed meal (CSM) is a by-product of cottonseed oil extraction. CSM is rich in pro-
tein and amino acids, and often considered as a potential source of high-quality protein. However, the
application of CSM in livestock and poultry production is limited due to the existence of free gossy-
pol and other anti-nutrients. The nutritional characteristics of cottonseed meal, detoxification methods
of cottonseed meal and their applications in poultry production were reviewed in this paper, attempt-

ing to provide references for the reasonable application of cottonseed meal in animal production.
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M, SRR R AR PR A b ]
FHEURHE HE 8 A DR EURH™ B A BB S5 T
EBEIF SR FIARAT R, %o G i v Tl S 3 ) e R
vk LI S QAT ES 2 g S S WS s
SCo AR, MRFPRTF AR S . AR DTS IR
T HAAE LA S R FE BRI A A AR 25 AN A PR 2R PR
THAER A R RI Y T AR B R A ROR
FEMPUESRN T, XMW RAGEEER, X3
Pyl KM TR A RS2, TV H i
WP Ik, AR 2o B R AL A
RETESIY) HOR PR, TR 22 o5 Ak PR B AR A
TES AR R LR H] . ASHT ST T 2 Li5h T
FRFFRAIE TR AR RE 1 T 1% B
TER B FRFAH BRI OL, ARFFAATE S AR
LR RS

1 MRFFHE TN

1.1 EESER, AERA

kPR AR S P AR R, TP E
K, UrksdBE, 7Eshime Tl i BA BT
P, BB B AR AR E AN R — R
TR = Mo B T T A AN, 4% SCHk T 4l
MARAF R E R 2Z R, HHEA S &
36.34%~50.54%, ML4E &1 5.97%~13.96%, H
TRON 5 4.28%~6.63%, FAEDT &t 0.63%~5.50%
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) R, JAZI 45 PVIF 90 4 38 AR R 2 R A
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Tab. 1 Chemical composition contents of cottonseed meal

FTYF/% DM HHEH/% CP HEli/% EE  M£F4E/% CF - K 43/% ash

T B HREY/(mg-kg ") free gossypol 27 ik references

90.39 46.86 1.49 10.12
91.20 43.99 0.63 5.97
88.23 46.52 1.08 10.21
92.62 36.34 1.10 12.58
92.0 40.2 2.5 —
90.82 50.54 227 11.28
— 39.79 3.64 13.86
90.69 39.22 5.50 13.96
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Tab.2 Amino acids (AA) content of cottonseed

meal (expressed as a percentage of CP) %
E AR &3 & &
R Lys 249 209 1.56 1.93 1.98 1.50
R Try 0.66 — — 0.30 — 0.53
K% Phe 321 277 224 2.18 242 1.98
HER Met 0.77 049 051 0.67 - 0.51
P28 Thr 173 155 124 1.40 1.56 1.36
S E R e 146 171 128 1.40 1.35 1.21
S Leu 332 289 217 2.52 2.70 2.18
AR Val 239 223 177 1.94 1.97 1.86
% B His 152 170 1.13 1.10 1.29 1.11
RITAERR Asp 5.63 442 3.52 3.80 4.16 3.28
HAE Glu 1047 11.14 8.71 8.06 8.91 6.93
H% i Gly 202 208 163 1.77 1.83 1.58
WA Ala 207 205 1.42 1.69 1.68 1.51
MR Cys 148 — 055 0.66 — 0.82
& R Tyr 253 1.16 0.94 1.15 1.01 0.98
AR Arg 6.67 5.16 4.17 452 526  4.04
JH 2R Pro 175 207 146 1.63 1.82 1.50
25 B Ser 258 225 1.60 1.76 1.89 1.80
RMEHEM TAA 52,65 4579 35.90 3848  39.83  34.68

Jeid R i B AR AE S P T MR AR RS
BRI, AR B RERCR ) — L S 35 07
EM AHA —E R, AP R 2
FERHERYBEIR, S A7 A, [l e i 2
RARAT R B IR o, S B0 SR W) oA R A
o FRHEATEAS PRI T MBS maER T
Wl X PG, BT SR TR H
T TR, P ELRFE S N, R AR
T, FEREE AR ERN, AERMERE
WrJse, RIIHBRGA R A s et B
FH T S R v BE L TR R AT AR AT R A
Hh iy AR B Y, ] AR ARRE R PR 4
T AT BB R HLIRAT 1S T
Ry et pi st e, YRz 2R G . BEPERIEESELL
K ve B 0 4 T AR A F0AR 2R AE s 2 e T e
Ji, EBFHAEL A IR 1] b 3R 9K K F i S LR AR
WG, A7 il RO JE 25 e A AR A ) T A2
HRAPRACE R A A iy B A B — R o Wi, 5
— AR S E E AL RS SRR, AR
FEAGI 12280 ZR PO R A — P A FH 2 P
it A D BRAL A OV, B 2T R I ) R 7 T e T 7

TR, SR TEZ AP I E] 1 Rl K 258 P 1
AR EORHERL, 5 YR ) BEAL 2 S5 4 K AR
1, EIEHREUITE R A HZE PR R
A A OFFORA U B R I B 642 mg/kg B 1K 3
85 mg/kg, MEEFIAF] 87%,
22 fEE

A2 I F HR TEAR R R AL Rh Ak 22 5
PSR BEAT A A A B, 7R — 5 S AF T BRI A
1y, S ECHSS Gk R, kBB EE
mH S A 2E R A S LR k7 (FeSO,) .
B Ah BRI AR 2T BRI A2 B TS IA
A M 6 B A RO 1, ORI Fe®™ 5 B
Ui B R o SO 2B AR AR B — RS B, RS
AR 1) 6 P R B AR FHEY (A — R R ik
M, BRI AT AT AR R, HAr A
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St R AR OV A R A, R AT A
FRF R TR A B vE AL & Wy an e mk . shime . A K
K BB AT RER, (H I X
FPUE M ERE R R, B S AR ATRI
TEEVE. T, AR, HHEAEET
WABAE ™ HB R — R 2 T, R
AR A A AR (N H,0, 45) i & A A fk
TS0 RS AT Ty P 5 ), 3 ) 4R fip i S A T 1
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AFIEER . EASEIE R Hy0, 5 CuSO,
TEA TR FRRT AR (4 U0 B A3 19 JBE B 2K 3 84% LA
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ARFR, H H,0, 5 CuSO, A 75 al 42 A bk
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Tab. 3 Degradation of gossypol in cottonseed meal by microbial fermentation

i PR & &/ (mg kg ) HEBEE% HLET 45 8/%
S tent of free gossypol content of crude protein content of crude fiber o
KT P 8 e : e : S0
.LVH% . KR R JR KR K JR KR R R Skl
fermentation strains references
before after before after before after
fermentation  fermentation fermentation  fermentation  fermentation fermentation
WEE SR I Bacillus subtilis 745.67 284.00 46.86 52.59 10.12 9.3 SUN %1
W ZEHNT B Bacillus subtilis 820 210 46.52 50.51 10.21 9.03  TANG %
WERRFLIT TR Lactobacillus acidophilus 585.29 152.33 39.79 42.49 13.86 11.67  FKHREEN
WEERFLAT I Lactobacillus acidophilus 571.73 302.73 37.95 42.79 13.86 11.67  GKBRFEEED
Pl R .82 8} Candida tropiana 549.1 29.8 23.79 26.73 — — ZHANG %
PR 4B B Candida tropiana 550 76 20.46 23.58 — KHALAF 4§
WAl LR Candida tropiana 126.71 44.87 34.15 37.63 — NIE £
PR LLI% B Candida utilis 583 192 435 44.5 10.21 932  XIONG %"
AR o i 27 "
ﬂ& E?Er’ oo 549.06 45.92 23.79 30.41 — ZHANG %)
Candida tropiana and Aspergillus niger
FhECZEARORT R . R AR A
Bacillus subtilis, Aspergillus niger 584.33 68.00 36.34 39.22 12.58 8.21 JAZI 5
and Aspergillus oryzae
Aty I 2 T BRI TR PG 1% B
Candida tropiana and Saccharomyces 126.71 32.99 34.15 37.49 _ NIE %0

cerevisiae

3 BREBRITHERSE TR

R R DL U0 225 A0 B A0 8 35 DR - 1 A7 e PR A
THEZREATN . &R SIS
M EARSE, LA BEAE S 2 Ui B A I 1 5k
B, EhE g eS, ZHU FPHR R K
AR g B A I ik 3] 320 mg/kg 4 i 3 A
S SE- 34 H SR £ & (ADFI) #IE-3 H 148 (ADG),
R R E L, BOMTS A A e AR, [, B
& H R i B AR I S B, R R B2 WL PR
Hh R T S A T A P R SRR, M
4, ZENG SF"WFS R . Bl HOAR I B A
PRGN, RIMSIFAE . BE . GOE . BRI
PR A T 5 B SRR, A5 S H AR
i B AR I 1Y) 4 % /AR S T 36 mg/kg, ZHU
LRSI . B X AR R P S AR RRE (O R A
M 693.81 mg/kg), AR & SR I 5k BR A AR AT

AR ES IS S TG, ERSRAG S A v v SR
HPAR, HIS AR TERN EHZ 2R, |
E bkt AR TE ) (GB 13078—2001) #E: P
FHAFXG . ARG BE A TR i B AR ) & i <
100 mg/kg, 7= MBS RN E A B & BT <
20 mg/kg, AERKNEE A BEC SRR IR B A 1
7 <60 mg/kg, P, FEMFFRIAY A o A2 oz
R A 07 A P 1) B e B L i, S RO
TR R

Bl AE FRAFRII BE R R B AR, ARFPROAE TR
PRGN, FEZE A LR SRR 2 (% 4).
M AL BRI S W ik 2 —, A R4
PIBEREROCR . Bl ERSFEN IR . MAPR 2
b Ak 385 Ui 5 A T 7% i N 589.4 mg/kg FE L 2
71.06 mg/kg, Mi ik 87.95%. YUAN % 7Hf
FERM . MRS Ab A B Ui 2 R 1 A
1 240 mg/kg A% = 400 mg/kg, i EE L 68%.
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Tab.4 Application of detoxicated cottonseed meal in poultry production
K& Jii#g 77 2 IE DR e S SRR
poultry detoxification way significant experimental results references
o ” TN IN8Yo AL ATAT KA L 1) B XS 7= 2R NP3 B A B 38 1 TN N6 % R AL AR A AL, FLER o
) laying hens - WAL expanded S T s o b (03415 B 26T 6% MRPHIA YUAN %
H3Y laying hens  f##HL, expanded NSRRI 8% FZACKFFRINT BEAG A = PERE . 85T A LR A Ak Fia b TG A 2 i i R e A5
K bro . . FURHIRIN10% 20% K EERFFRL, XS AR PERE ST R4 L E R E 2R, HEER )
PG brofler KBE fermentation . o0/ " 00g KA BERTEFHIAL, ¥R ERFPHI AT 555 U0 B & B az %
] TR ~ N o) HEL B A ST A R A “é/:j__ﬁ g2 > ) = "":/»\E’ N .
BIS broiler 4% fermentation g%i?gﬁ%ﬁgﬁgﬁﬁukmﬁﬂl A9 UL P R R R R R R MR TR A &, LA Tk
K78 broi . . TR R TR N 6% 2 BRI R T LA i 2R PO RS B A Kk B R B8 S M i, 3 R TR RS ¢ e 53]
P broiler L fermentation g e e g s T L Wl HE
K bro . . H AR IN8.9% 2 B M AT Hi1 35 P P RS S s BRER (UK AL RE S0 B L R 1 AL R4 sl
I broiler R B¥% fermentation s WANG %
HTE brot . . R EREFFA AR S0% S AIA LM XS A KA R, (H 2 S SO T 2% B F8 B0R1 i 75 79 = R o
AR broiler % fermentation B A R, A B — 5 R XIONG %
AR broiler K% fermentation AT IR T2y HIGERIPRL L, BEREEFRVRELE, BRERAGKESR NIE %Y
- L TR A IRIN12%2 B 7R S AL BT (AR RAZE A IR R . AR EE . PR AR I = T e
A broiler electronic radiation  12% AZ8 ALFE AR AT FAZH NAYEFI 45
PN meat duck  KI# fermentation VRN 9% KIEEMEHIAE W848 m WNSXT S FR IR, BARKIALL, HAEmEEERE  FHgESs
& goose KW fermentation  EURRHIN 30% R EAFFHIREAR M4 KIGAE K MRS (L BEE M, PRIEERABET-R XK mage
BALBLA R ORI W BB E (1R, W 4 meas s
XA RE . AR, EE ., &G
[ S =pr = >~
R B, MFPRE A S e, AR

e P R I ) B R AR IR R PR X
HARF AR )z, B3 Z A P e A AR kA
JiTT o PN HORR R NI B L 1 ) SRR AT R 0T
PG RA —E R IERUN, WA B4R A ™
PERES 47 BN T & ™ R R ALA
SRR A RN IR S R E IR
BHARE . P NS B K- . AL EE T )
B E Y 2R (B, XS H R R ES N &
AR AR IS AT —RE B SRR, U EUTFAE
W ETREOE R, TSN A RRFE G SR, Xf
PIRS AT —E TR R FP A AL i o HIAE
PRI R 55 5K 8 HOR b, RT3 e A TG 2 SR ) o
I, BRI LE, A B s TERE™, $Emk
RGN REAIH ARG 1, FEARIRYS R ANSE TS
AR R AR RPRIE L & A A RCR 5 2
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el D i R I X A AR AR S K,
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R & 8, BROMLER 45 125, f i/
RS SR, AR RS S T g A T
P R & REIIRE LB RUE W E R, T4
AEFEPE RN XTSI R . MR AN R
J&, AR A PERERRTHR T, 2R B &7 i
LAV R R EDR, UL EEARARRT AT LI
— i R FUFRE R & HAR AP

REE, HERMEMORTEM, B—FIEm
DU AR A RHERE, (R T B AR B 5T E JR I 7
A7 AE R T HAE B B R .
e RIS TT IR AL BIARRERR R AL A S
AR R P i B AR B 10 S5 i, Bl A RPRA B T
AR SR, AT BRI RFHA S B AN PR 3R ok
N, TEZE TR W IS AR R AN ST
RELPERE, Ul B AR R R T AR O B DR
I FHAE S & IRk o BRI, ARRFRA B IR B
7%, AESE A AP Y 1 A7 AE — SR an
S//BLIN A= N G X7/ B ey B2 DO e eV T
R RSE PR ey F R e 0 — e IR, ik
MRFRAbRE T2, Ay R AR R RRRER ™ b 7
RESEARKBETE T 0] 5 (RIS, AN [ JE R Ak B A
BEARRFRA D BEMEAE T 4 A 35 L AL BE g AN WA A
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