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REREKXEBNT

Sk AOCS%
SHTHERS 4 - CJ Cheil Jedang Corp 1{ZIIIEE=Ti5

— HAL: %

AR RS p2) CP EE NEF [ #H#i | HKRS
1 6.9 56.9 0.4 26.4 3.0 6.9

2 6.3 57.5 0.4 25.3 3.0 1.6

3 1.9 57.3 0.4 23.6 3.6 1.2

4 6.9 58. 1 0.5 24.0 3.4 1.2

o 1.2 57.0 0.4 25.5 3.0 1.0

6 1.3 56. 9 0.4 25.3 2.8 1.3

1 6.8 58. 4 0.5 24. 4 2.8 1.1

8 1.2 58.5 0.4 23.4 2.9 1.1

9 1.0 98. 2 0.4 24.2 3.2 1.2
10 5.5 57.9 0.4 25.9 3.3 1.2
11 5.6 58. 8 0.4 24.7 3.2 1.3
12 1.2 58.9 0.4 23.0 3.3 1.2
13 8.4 57.3 0.5 23.9 3.0 1.0
14 1.5 58. 2 0.4 23.8 3.0 1.1
15 1.8 57.4 0.4 24.0 3.2 1.2
16 1.9 51.3 0.4 24.1 3.1 1.2
17 8.1 56. 6 0.4 24.5 3.5 6.9
18 6.6 58. 8 0.4 24.4 3.4 6.8
19 6.7 59.0 0.4 23.5 3.5 1.1
20 6.7 58. 8 0.4 23.0 3.8 1.2
T 15 1.0 97.9 0.4 24.3 3.2 1.1
BERE 0.8 0.8 0.0 0.9 0.3 0.2
=XE 8.4 99.0 0.9 26.4 3.8 1.6
&=/IME 9.5 96. 6 0.4 23.0 2.8 6.8
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Meamatsdk 22-181 5
#ERO— F&S : S-10-S003
TR 22 %7 A 26 R

FHEERTH DRI T D HELRE L UOREMOHIE

#HE & A

'HA @\ffl"
KTE

LN

[ ORI DR S BRI BT 28 5 O—8 2 WET 2 E |SEOMHITIZOWN
T (BBFnS64E 7 H 27 BFHT. 56 EBHE 1594 5) | 12k D (HEOSMERTRIIRD FHE
{E7-ABRE. TTHEESREXIRF = RLE -0 [ZED D IELRBRIEIZHET

T, REERKZHORICIIT DIHEER A ERSRER UL RLF—2HE LT,
FORERIL. LTIRLIZEBY THoT,

FHBEREH ORGSR OB =R X —
Koy MREABRE BN FREERY O HEEWE  EXKS

B R LX—
(%) (%) (%) (%) (%) (%) (Mcal/kg)
7.6 58.2 0.6 234 3.0 7.2 4,54

HEERTHDOHLER (%)

HizABHE HAERS FITRIEERY) ki
924+24  40.0%365 98.0+2.5
E) FHECRERE 0=5)

TRILF—

86.7+7.5 932+20

FEEEREHA DO LR O
AHLRSRE (%) AL RLE— (Mealkg)
79.941.2

423+0.10

¥ PHEFERZE (0=5)
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1, B B

IR OB DR RS I BT 28 S 0O— 82 WIET 28 FEDEITIZON
< (BFIS64ET A 27 BT, S6 EBE 1594 %) | Itk 3 MAROSBERTIIRD THE
LA BE, TEEESBRESUIRB = RNV X—DBIR ] IZED DTEILRBIEICED
T, REERHAOKIZIIT 2TEEZE, WiHEESHRE (TDN) KUWFHEL=R/1L¥— (DE)

ZRET D,

2. MEROHE
1) #RE

HIPRERASE L Y Rt S - REERTHM AR LT,

2) HEEMW

{KE 36.5~42.6kg (¥ 39.3kg) @ LW-DEEETFHEE 10 BHER LT,

3) BBRXOBRTEE

F 1IN LI EARGR 25T D EAFRHG 5K & | AR L A& 2 8:2 OFlS
TRE LIRREFE 246 59 2B 5 X DOF 2 KERE LT, 72, EAEEK
URBRER L b, ErPE L LTEREZ A (Cr0s) % 0.1% T DRE LT

®1 ERELOESEIE (%)

/N S8 EEEE
A== 56.70
A1 20.00
ARG K> 15.00
=:bois 5.00
REEH N7 A 1.50
U UER=FIK 0.80
0.40
Ejf I BEEY 0.20
E# 3 ADE? 0.20
WEIRITLY 0.20
i 100.00

E1D 1kgH ;BT 7 I 1.0g. VRT7 T 70g, HEY'Y FX L 05g, == F BT I F 60g.
D-/8 hF LB T A 109g, HAk= U 57.60g
2) 1gH; €4 I A10000IU, E'# I D32,000U, FERdl-o-h=7=m—/ 10mg
3) 1kgHH ; Mn50g, Fe50g, Cullg, Zn60g. I1g

SRR Z EEBICABRBRA S, — VIORAE L. 2FICERER 2 7 BREE L TR
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BECHBIE0b, ERERS 5 VIIRBREARE 5 T OICE Y (1. S4EREH
% 10 BEEERGSE L, SRHEESBITEHERROXOTRHEEDHK 33%& L U, #,
40 2 ENZHT CERETORE Lz,

e SRR 6 HE XV 5 ARt S - FriEEE2ER, §. YD 2E, EiF
BITEREL LTz, SRR L7 EiT, ZOFE, FBRER. £EL2K 60°CT 2 AMBREREL.
RELLI=Db, 5 BAERA L THIGH:L, SirAsee L,

4) Gt

AL, FAROZEMOMERR R EOBEICET 2RI THAI BEf 51 F 7
H24 B, BHRESE365) OREBICESIOWFEIZLY, —RERL Uka, A
BE (CP) . HHEHA. MM, MRS RO FIREZESRY (NFE) ) 20175 L Lbic,
Ro7An ) —A—=F—2RNTRTRLX— (GE) %4/t Lz,

EARGRE, R R ORI L7238, R OFRIC & ) — s RO GE 204
BLEbiT, HAKEYIZED Cro; Z24HHT LTz,

5) TELERUEEBmOHE

Cr,0s 2HERWE L LicA VT v 7 ABEOFERX? 2RAWT, ERFRRURBREFE
DERRDECREFHE LI=0b, UTFTOXEFAWT, #HRAEOHELE, TDN XU'DE %
BHL,

potmn | BSOS B AR LIS E B AIHORASIE (60%)

1t 00 BRREOBRSEEXHEREOESES (20%)

(R D CPX R D CP ML RHEERS OHABHS X 35 ORI /L

HEARDOTDON G = X 2.25+HHEG OHFRHE X SEA5F OHSHEE LR HIERMA © NFEX 35 0
NFE {H{EZR) /100

BETODE Makg) = - #E&E D GEX A D GE kR

6) REREMHIE (FEHR)
YRk 2FE6H15B~7HA2H

4, HEER
HEMDO—BEK S KO GE 3£ 212, MERERUSEEMIIR I IR LZEBY THo
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7’"
—o

F2 HRARHO—RES KU RLX—
K5 (%) CP (%) HUEl (%) NFE (%) M (%) #K4 (%) GE (Mcalkg)

7.6 582 0.6 234 3.0 72 454

#3 HREOHERRUREM (%)

HbLE (%) KA
CP EE NFE FEAHE TRLE— TDN (%) DE (Mcalkg
92.4+2.4  40.0+36.5 98.0+2.5 86.7+7.5 93.24+2.0 79.9+1.2  4.23x0.10

E) PHEEEEEE (0=5)

5. BEIER

1) REIER ; VVBy VREICL B n ATBREOUE, SERBRIBFERE 52
(1992)

2) WNATBOEN B¥ - RNEERINRAMICHIER | B AZHEAEIR SR (2009 R0 |
(#1) FRETBES (2010)
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TR 1 #RGA, HERAER R OEOSIE

- K5y CP EE NFE  H#i¢ HIKS GE Cr,05
(%) (%) (%) (%) (%) (%) (Mcalkg) (%)
HERR 7.6 58.2 0.6 23.4 3.0 7.2 4.54 —
k| 117 11.5 3.1 65.1 2.4 6.2 3.77 0.098
1 11.5 16.5 6.3 32.8 10.0 22.9 3.67 0.572
EAtakl| 2 11.3 14.9 4.9 35.2 9.9 23.8 3.67 0.583
3 10.9 16.4 5.7 33.4 9.9 23.7 3.73 0.566
4 11.7 14.6 4.3 36.3 10.0 23.1 3.75 0.576
5 11.4 14.7 5.4 35.7 10.1 22.7 3.80 0.585
k| 10.9 20.8 2.6 56.8 2.5 6.4 3.92 0.098
6 11.6 18.9 5.0 30.0 9.6 24.9 3.63 0.639
sEpsl| 7 12.1 20.8 5.9 28.8 9.1 23.3 3.69 0.613
8 11.3 16.7 5.3 32.4 9.3 25.0 3.63 0.644
9 11.6 19.2 4.8 31.7 9.2 23.5 3.69 0.635
10 11.6 19.5 5.2 31.4 9.1 23.2 3.68 0.653
1) RERFARIO R EMEL R CEREGFER) b OFHEE
&2 HRFEIOEIER (%)
& v -
X =E CP EE NFE ke TRIVE
k=2
1 75.5 65.4 91.4 29.0 83.4
2 78.3 73.6 91.0 31.0 83.7
3 75.4 68.3 91.2 28.9 83.0
HEAEGE 4 78.5 76.5 90.6 29.5 83.2
5 78.7 71.0 90.9 29.9 83.2
Hy 77.3 71.0 91.0 29.7 83.3
6 86.1 70.7 91.9 41.4 85.9
7 84.1 63.9 91.9 42.1 85.0
i 8 87.8 69.1 91.4 43.7 86.0
HEREAEE 9 85.8 71.7 91.4 435 85.5
10 86.0 70.1 91.7 457 86.0
NS:3) 86.0 69.1 91.7 433 85.7
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%3 HEEOHEER (%)

BEE5 CP EE NFE FEHE TR H—
6 9.6 333 100.0 733 94.5
7 89.2 0.0 100.0 90.0 90.1
8 96.0 333 95.3 90.0 94.5
9 91.8 100.0 95.3 90.0 92.3
10 92.6 333 99.6 90.0 94.5
R1S.) 2.4 40.0 98.0 86.7 93.2
& 4 B OXEM
{E{&%%E | DE (Mcalkg) TDN (%)
6 429 79.9
7 4.09 78.0
8 429 813
9 4.19 79.8
10 429 80.3
nZ 3] 423 79.9
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1. Koy (EE - £ZAAEL)
B R

105°CHiif& T 3~5 IRFf] it
EHTC, ERICARD E TR

IS

. T4 —THALTEEZ &S, HO, 1~2 R
RS, ZORBRARRES EETRTERT,

=

2. Hi7zAB (AOCS Ba-4d-90) 5tz He

O ST 2B 209 % (Cyclotec sample mill T 1mm J@it)

©@ BELEZ T T 4 2 TEREL kjeltec tube ~ AL 5

@ il (K2804+Se) &A% (A 1000:1)

@ H2S04 # Afu, H202 THfif xS 5

® Tube % JfREE TH HME I 7= Heater (AL, RS2 (FrEEERIR 1
M. 2V Ea—->RBE—-EHA-H 50 )

® fRN5ET L7z tube % Auto Kjeltec System ~ffi A L. 23#H %17 9

3. HMIERS (AOAC 991.36) AR
@O Thimble #{#fif L CTiXEl% Chemical Balance TEFET 5
@ Soxtec HTEE A L THoth&217 9
@ HhHZE T, M S IEMIEE A HIE L CEEH R oM & A E SR TRD D
% Soxtec 73T & 1%
Soxhlet JFELA JEMEIC L CHM(L., BEME L7 2 &I K0 il RF 2 B T & 5,
—REIIC 8~16 KE[HI 2/ 2 Al RE A2 30 4y ~1 WEREIC LA AT RE, (hhHH 7 %1%
Boiling---Rinsing---Recovery @ 3 B[/ 572 %)
4. HfEHE (AOCS Ba-6-84) %ISR
Chemical Balance CT#k & EFET 5
IR S 7z 1.26%H2804 2 A, 30 43 kizinig %
IR S 7z 1.26%NaOH & Afv, 30 2 KIZH T 5
fe, 70 VBRI NT-EEWO ZHET D
600 £ DFERIF T 2 Kiff]JK{E% . Dessicator C 30 /yfijwmEltk, fr&Ed 2

S5

SECHCNCNG)

5. HJK4r (AOCS Ba-5a-49) XRBi#Z M
BRI 600 £ CTIKAL#E., IKILSNT-BAHEMICEI 2 H0RTET
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SAMPLING AND ANALYSIS OF OILSCED BY PRODUCTS

AOCS Official Method Ba 4d-90

Revised 2003

Nitrogen—Ammonia—Protein
Modified Kjeldahl Method
Titanium Dioxide + Copper Sulfate Catalyst

DEFINITION

This method determines total nitrogen content and protein as 6.25 times the nitrogen content of the

sample (see Notes, | and References, 1)
SCOPE

Applicable to cottonseed meats, and meal and ground cake or pellets from cottonseed, soyheans,

peanats and flaxseed,

APPARATUS

1

Kjeldah! digestion and distillauon apparatus —complete
with heat source, traps and block tin, o1 equivalent
noncorrosive tubing condensers (see Notes, 2).

2 Kjeldahl thasks 800 ml .

3 Distillite recerving flasks--500 ml., or any convenient
NV

REAGENTS v
[. Catalyst mixture —-containing potassium sulfate, 6.7 g
antum dioxide, 0.6 @ + copper sultale, 0.01 g +

pumice. 0 3 g

2 Sulfure acid -sp gr | 84 tsee Notes, Caution)

3 Sodium hvdroxide solution sp g1 15U (see Notea,
Canttent)

4 Sodium hvdroxide solution -0 25 N accurately stan-
durdized (see AOQCS Specilication H 12-52)

5 osulturie acid - 05 N uccurately srandardized (see
AOCS Speetfication H 13-32)

6. Methyl ted mdicator solution —0 1% in ethyl alcohal,
ot Alizann Red S 0 3% io distilled water

7 Alundun boilmg stones - 8 -14 mesh

8 Zine metal- - granula. (0 the catalyst is used with

added puinice, granula zine metal need not be added as
an annibwinping agent )

PREPARATION OF SAMPLE

Grind the 100-@ portion of sample fron AOCS Ofticial
Method Ba 2a-38. Preparation of Sample. through a suit-
able laboratory mull to @ unilorm timeness of about 20
miesh Gabout 36 mesh for linseed mealty, Mix the sample
thoroughly A Henry velocsty mixer tavailable from Mid-
Continent kngineering, Memphis. TN, USA) may be
used, o nuxing may be done by placing the entwe ground
sample into a 05 gallon Mason fruit jur containing a farge
rubber stopper. Replace the cover and shake vigurously
untiy thoroughly mixed. Transter the ground sample to an
airtight container Of. second (ground) moisture and
protem nittogen e determimed on this ground portion,
Weightngs for all determinations should be made at the
same tine [f determining ground moisture. immediately
proceed wath the mogsture determinabion

Page
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PROCEDURE

1.

9

013

Weigh 0.250- | 750 g of the ground sample (see Notes. 3)
into the Kjeldahl tlash Add the catalyst mixture (premixed
catalyst packs are commercially available and may be used;.
Add 30 ml of concentrated Ilzs( ), (see Notes, 4w the
sample and catalyst in the digestion tlask Include at
least one sample of high-purity 1y sine hydiochloride in
each day's run as a check ot the correctness of digestion
parameters. [f recovery 1s nat complete, make appropri-
ate adjustments

Add a few Alundum hoiling stones to the sample {Task
To digest the sample, first adjust heat to bring 250 ml.
of water at 25°C 1o rolling boil in 3 mun Place the
sample lask on the digesnon tack s inclined posi
tion and then heat sample Hask at the S-min boil rate
untit dense, white tumes clear bulb ot flask tapproxi
mately 3 miny Swirl gently and continue heating an
additional 40 min alter the hguid has becoe ciear amd
colorless (see Notes, 51 Lhe Kyeldahl flasks should be
rotated a miinimum of three times durmg the digestion

CCool. cautionsly add about 300 ml. of water and cool to

1oom temperature (see Notes, 61 Adkd water as soon as
possible to reduce amount of cakig 1t excessive
bumpmg occurs during distillation, tereasce dilution
water hrom 300 ml. to about 350 ml.

Accuratehy tansfer a sutficient guantity of the stancdard
acid inlo receiving flask so that there will e an excess of
atleast 05 mL of 0 S Nacid Add sufficient distilled water
(o cover the end of the outlet tube and attach w oatlet end
ol condenser wbe, The distitlate should discharge
through a glass tube at the bottom of the receiving flask
Add an addrtional 05 10 ¢ Alundum boiling stones o
cooled digestion flash NMix thorouvhly and add sufti-
cient alkali solutton (Reagents, 3) to make strongly
alkalme Pour the alkah down the side of the Kjeldahi
tlask so that it does not iy guickly with the acid

- Iinmediately connect the Kjeldahl flask to the other end

of the condenser tube and thotourhly ik the contents by
shakimg Apply heat at abouta 7.5 min hoil tate and dustill
until at least 150 ml ol distillate have been coilected.
Titrate the contents of the receiving tlash with 0.25 N
NaOH solution, using 3 or Fdrops ot indicator



f SAMPLING AND

|Ba 4d-90

10 Conduct a blank determination of all reagents simulta-
neously with the samples and similar in all respects.

CALCULATIONS
1 Nitrogen, % =
[(NA x mLA) — (mLBK % NB):(_m}ﬁf NB_)J X 1}_()0 67

mg sample

Where -

ml.B = volume. mb standard base used for the
sample

ml.A = volume, mL standard acid used for that
sample

nLBK = volume, mi standard base needed to
uttate 1 mlL of standard acid minus ml.
standard base needed to titrate reagent
blank carried through method and
distilled into 1 ml. standard acid

NA = normality of standard acid

NB = normality of standard hase

Note—To determine pereent ammonia, substitute

170306 for 1400.67 in the eyuation for the calculation
ot pereent nitrogen
2 Refer o the Comversion Table tor Nuwrogen, Ammonia and
Protein in AOCS Official Method Aa 5-91 for convetsion
from mitrogen (hased on conversion factor 0l 623 m
ammonia (hased on conversion tactor ot 3 14) 1o proteim
PRECISION
1 lable | hsts the statistical parameters for soybean meal
and sov protein concenfrate determined [rom an
Assocuttion ob Oftictal Analytical Chenists (AOAC)
intetlahoratony study
3 fables 2.3 and 4+ hist the results of the second AOCS
collaborative stinhy, Marcli 1991, for the determination
ol mttogen in cottonseed and cottonseed meal. using 4
056 catalyst to acud atio for Ti0,/ICus 0, catalyst. The
project coordinatorn wits James Falk. member of thye
AOCS Seed and Meal Analysis Technical Comnutiee

Table 1

NOTES
Cautton
Sulfuric acid is a strong acid and will cause severe burns.
Protective clothing should be wom when working with this
acid. Tt is an oxidizing agent and should not be stored in the

extremne heat generated

qulfate) and Ba de &7 (Kjel Foss Automuatie) were

Statistical paramneters determined from the AOAC interlaboratory study.

Sovhean meul

Ti-Cu HgO) Titu
{ abs I3 i3 1
| aby renoved t |
Lo proles R ANAR 48 11
r CNe (SN | 06 060
R N\ 1Ry | (% (399

“References, b

o4

S protenn coneenirate

HeO TiCu 1O T-Cu  HyO
|3 I 13 K
) 0 1
AN Rili %727 R& 70 8KR 09
41 Y A 43 R
N YA (70 e 3% 04



Table 2
Summary of collaborative study results for determination of
percent nitrogen (dry-weight basis) in delinted cottonseed

with 21.2% oil content, using 30 mL of acid for digestion.

Samplcﬂ 1 9 1+9

T:-Cu HeO  Ti-Cu HgO  Ti-Cu HgO
% Nuwrogen 428 429 431 430 430 430
SD 004 006 006 006 004 004
CVi (.97 .31 143 1 43 99 087
Range 01 022 018 020 013 012
Table 3

Summary of collaborative study results for determination of
percent nitrogen (dry-weight basis) in high-protein cotton-
seed meal, using 30 mL of acid for digestion.

SumpE 1 2 | <2

M-Cu  HgO Ti Cu HgO
% Nurogen 782 7.78 7.82 7.79
SD 00v 0o 007 006
CVer |14 .15 090 073
Rangg 027 (033 020 017
Table 4

Summary of collaborative study results for determination of
percent nitrogen (dry-weight basis) in 52% protein cotton-
seed meal, using 30 mi of acid for digestion.

Sample 4 ¥ 4+ 8

1T (v HeO Ti-Cu HaO) Ti-Cu HeO)
“ Nipogen 824 820 829 R¥25 82 S23
S 023y 009 (o6 Doy 014 nNoR
Ve 097 034 0200 0230 {50 01w
Rane2 027 0N niy 017 020 0.7

and cotonsead meals showed that when 30 mL of sulfu
tie acid were used. caking of the digest was reduced and
results were comparable to the mercuric oxide catalvzed
methed  As a result, the AOCS versions of this method
may specily the use of more than 20 mL ot sulturic acid,

99

SAMPLING AND ANALYSIS OF Oll SEED BY-PROQUCTS
Ba 4d-90 ¢ Nitrogen-Ammonia-Protein

but otherwise conform with the AOAC version
(References, 5)

2. Use of
pers to

3. Due to
of 1.4
This may also require an adjustment in the volume of
sulturic acid used for sample digestion

4. More than 20 mL of concentrated sulfuric acid is
nceded for samples high in fat or oil. because more acil
15 required to effect complete digestion, avoid loss in
nirogen and prevent caking ln recent collaborative
studies involving the application of this method 1o
cottonseed meal. it was observed that when 30 mL of
H,SO, was used. caking was reduced and results were
camparable 1o the mercune oxide catalyzed method

5 Complete conversion of organic nitrogen to ammonia-
cal nitrogen is essental to obtain accurate and precise
results. After the liquid has becorne clear and colorless.
It may be necessary to digest the sample for approxi
mately an additional 30 50 min. Reagent proportions,
heat tnput and digestion time are critical tactors and
should not be changed. Prolonged digestion and high
temperatures must be avoided, because some ammonia-
cal nitrogen can be lost by oxidation Large sample
particles should be avoided. hecause the larger particles
will reguire a longer digestion time.

6. The cooled digest should be liquid, or hiquid with a [ew
small erystals Caking before the addition of water md.
cates too litthe residual acid at the end of the digestion
petind and may result in low nitrogen values

REFERENCES
I Jones. DB L USDA Circulay No 183,
Depariment ol Agriculuire. 1941
Composition of Foods Agrniculture Handbook No 8,
United States Department ol Agriculture. Sections ||
and 12
3 INFORM T 884 (1990
4o Rane . P.F J Assoc Off Anal Chem 70907 (1987).
S Official Methods of Analvsis, AOAC International . [6th
ed.. Vol. L. Gaithersburg. MD, 1995, Chapt 4, p 13,
Method 98%.05.

United States

[}
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39.1.08
AOAC Official Method 991.36
Fat (Crude) in Meat
and Meat Products
Solvent Extraction (Submersion) Method
First Action 1991
Final Action 1996

[Applicable to meat and meat food products that can be analyzed
using 960.39 (see 39.1.05), 976.21 (see 39.1.06), and 985.15 (see
39.1.07).]

Results of the interlaboratory study supporting acceptance of the
method:

%,4.34% fat:s,=0.106; sy =0.112; RSD,=2 44%; RSDp=2.59%

%, 27.29% fat: s, =0 534; sp =0.637; RSD, = 1.95%; RSDy =
2.33%

%, 27.95% fat:
2.84%

%, 34.51% fat:
2.31%

%, 33.57% fat:
1.53%

%, 26.20% fat:
2.34%

A. Apparatus

(a) Extraction system.—Capable of simultancous extraction of
6 test portions. Extraction unit for solvent addition to cups, 2-stage
extraction process, and solvent recovery cycle. Service unit to
supply hot oil through insulated tubing to extraction unit and to
pump air for evaporation of last traces of solvent from cups (Soxtec
System meets these specifications).

(b) Thimbles and stand.—26 x 60 mm, cellulose thimbles, and
stand to hold 6 thimbles.

(c) Extraction cups.—Al, 44 id, 60 mm height.

(d) Glass beads.—3—4 mm diameter.

s, = 0.648; sy = 0793; RSD, = 2.32%; RSDy =
s, = 0.764; sg = 0.799; RSD, = 2.21%; RSDg =
s, = 0.340; sg = 0.516; RSD, = 1.01%; RSDy =

s, = 0406; sy = 0.613; RSD, = 1.55%; RSDy =

96

(e) Mechanical convection oven.—Maintaining 125° + 1°C.

[tems (a)-(c) are available as Soxtec system from Perstorp
Analytical/Tecator, Inc (2875 C Towerview Rd, Hemdon, VA 22071,
USA).

B. Reagents

(a) Petroleum ether—To meet specifications in 945.16A (see
27.4 04).

(b) Sand—<0.004 g extractables/5 g.

(¢) Cotton.—Defatted.

C. Determination

Accurately weigh ca 3 g test portion into thimble. Add sand to test
portion and mix with glass rod. Place thimble in thimble stand and
dry 1 hin 125°C oven. Remove from oven and let cool. Loosen test
portion/sand mixture using glass rod. Wipe glass rod with small
amount of cotton and place cotton in top of thimble. Transfer
thimble to extraction unit.

Accurately weigh extraction cup containing a few glass beads.
Extract thimble with dried mixture with 40 mL petroleum ether in
boiling position for 25 min and in rinsing position for 30 min. Adjust
temperature of extraction unit to ensure condensation rate
>5 drops/s. Atcompletion of extraction, close condenser valves and
recover ether.

Dry cup and contents 30 min in 125°C oven. Cool and weigh.

D. Calculations
Calculate percent fat in test sample as follows:

B _
Fat content, % = w

where A4 = g test portion weight, B = g weight of extraction cup after
drying, and C = g weight of extraction cup prior to extraction.

Reference: J. AOAC Int. 75, 289(1992).
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SAMPLING AND ANALYSIS OF OI1 SEED BY-PRODUCTS

AOCS Official Method Ba 6-84

Replaces Ba 6-49 and Ba 6-61 ¢ Reappraved 1997

Crude Fiber

DEFINITION

This method determines, as crude fiber, the loss on incineration of the oven-dried residue remaining
after digestion of the sample with dilute sulfuric acid and dilute sodium hydroxide, as specitied n the

conditions outlined in the procedure
SCOPE

Applicable to grains, meals, flours, feeds and all fiber-bearing material from which the oil or fat can
be extracted leaving a workable residue This is a joint AOCS -Association of Official Analytical

Chemists (AOAC) method (References. 1).

REAGENTS

l
2

3

n

6

Sultfuric acid solution—containing 1.25 g H,80, per 100
ml. (1.23% or 0.255 N) (see Noles, Caution)

Sodium hydroxide solution —-containing 1.25 g NaOH
per 100 ml. (1.25% ot 0 313 N) (see Notes. Caution)
Ceramic fiber—Prepare by blending about 150 g ot
ceramic fiber with 250 ml distilled water in a Waring
blender at high speed for 5 min Store in plastic jar
Individual mats may be prepared by slowly pouring
75-100 mL of mixed slurry into a Buchner funnel (with-
out suction) and allowing it to settle betore tuming on the
vacuum Optimum mat size for 70-mm funnel is 3 4 g;
for 55-mm funnel, 2- 2.5 g. Alternate preparation: Stack
US no 6 mesh sieve on top of no 10 mesh sieve Place
suitable amount of ceramic fiber on no. 6 mesh sieve and
rub across sieve until all of the fiber has passed through
the openings Discard small amount left on no 6 sieve
Shake material on no 10 mesh sieve for about | min, and
discard fines that pass through the sicve Save and store
the tiber remaining on the po. 10 mesh sieve Any
methad ol preparation is acceptable it it results i the
making of a satistactory mat 1n the Buchner funnel
Discarding the fines will reduce the magnitude of the
blank determination.

Glass wool - Pyrex!™ (Owens Corning no 3950), or
equivalent

. Methyl alcohol 934, isopropyl aleohol or ethyl aleohol

9s%

Dicthyl ether - ACS grade, or petroleum ether—-AOCS
Speciticalion H 2-41 (see Noles, Caution)

Dow Corming Antitoam A Emulsion —diluted 1:4 with
water This is also available in a solvent-ditutable torm as
Antitfoam A Compound

Bumping chips or granules -broken alundum crucibles
ot alundum granules, or equivalent (see Notes, 21,

APPARATUS

2

3

Crude fiber digestion apparatus-—with condenser to fit a
600-ml. beaker and a hot plate adjustable to a tempera-
ture that will bring 200 ml. of distilled water at 25°C to a
rolling boi in 15+ 2 min (suitable equipment is available
from Precision Scientific Co., Chicago. IL, USA)
600-1nL. Beaker—designed to fit digestion apparatus.
Ashing dishes - -Stlica, Vitrosil 70« 15 mm, porcelam
Coors no 60197, or equivalent.

Page 1 nt 4
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4 Air oven—maintained at 130 + 2°C.
5. Electric muffle furnace-—with rheostat control and

pyrometer that will maintain a temperature of 600 +
15°C.

6. Desiccator —with efficient desiccant. Calcium chloride is

not satistactory Drierite 4 -8 mesh is satisfactory See
AOCS Specification H 9-87

Covared with 200 mesh
screen heal sea'ed to
edge of hitering
surtace

di -

Figure 1. California State modificd Buchner funnel, two
piece polyethylene (55- or 70-mm dia).



SAMPLING AND ANALYSIS OF Ol SEED BY PRODUCTS

Ba 6-84 ¢ Crude Fiber

o

Filtering device—consising of a no 200 mesh US series
equivalent stainless steel screen and constructed to afford
easy and efficient washing of the digested residues (sce
Fig | and Notes, 3 and 4) When extremely fine material
is analyzed. it is necessary to precoat this filtering device
to avoid loss. In this case, the additional “blank™ which
may be occasioned by extra ceramic fiber should be
determined (see Notes, 5).

. Suction filtering apparatus- -to accommodate the

Califonia State modified Buchner funnel. This includes
suction flask attached to a trap in line with a water aspi-
tator or other suction line. equipped with a valve to break
the suction

. Apparatus designed to preheat alkali, acid and wash

water design consists of a tank
compo ntaining three coils made of
125 ft r tubing. Inlets and outlets are

soldered where tubing passes through tank walls. Fill
with water and fit with reflux condenser to reduce evapo
ration. Two 750-watt hot plates will maintain boiling.
Use Tygon tubing to connect the coils to reservoirs of
distilled water. 1.25% acid and 1 25% alkali, with gum
tubing for delivery from the outlets. The capacity is
adequate tor 60 tiber analyses in 8 hr See Figure 2.

1" Hole tar reflux

condenser
4
(@)
9
& &
>
8 2 )
s
ad
9*

Figure 2. Continuous heater for distilled water, 1.25% alkali
and 1.25% acid.

PREPARATION OF SAMPLE

1

ro

Reduce a 1000-g sample using a divider or other suitable
means to about 100 g and place in a sealed. moisture-
proof container Determing the moisture immediately.
Grind the remainder of the 100-g portion obtained above
through a laboratory mill to a uniform fineness.

Page 2 ot 4
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S. Dry crucible an

fiber determination

PROCEDURE USING CERAMIC FIBER (sce Notes, 5)
1. Extract 2 g of the ground material with diethy! or petro-

leum ether to remove fat. Transfer to a 600-mL. beaker,
being careful to avoid fiher contamination from paper or
brush used in the process.

Note—If fat content of sample is below 1%, the

digestion apparatus
ature specified in
perature tor exactly
Iy to keep any sohid
matter from adhering to the sides

4 Remove at the end of the 30-min period and filter, using

the California State modified Buchner funnel, according

dry the filte |
for | hr. Cool N4

yr 30 min at 600 *
again.

desiccator and
15°C. Cool ina



PROCEDURE USING GLASS WOOL (see Notes, 5)

| Extract 2 g of the ground material with diethyl or petro-
leum ether to remove fat. Transfer to a 600-mL beaker,
being careful to avoid fiber contamination from paper or

brush used in the process.

Note—If fat content of sample is below 1%, the

extraction step can be eliminated.

2. Add-200 mL of boiling 1.25% H,SO, and | drop of the
diluted antifoam agent. Add alundum chips or granules

to reduce bumping, if desired.

Note—This antifoam agent will give high results if
used in excess Use only when necessary to control

foaming,

3. Place the beaker and contents on the digestion apparatus
with the hot plate at the temperature specified in
Apparatus. 1. Digest at boiling temperature for exactly
30 min, rotating the beaker periodically to keep any solid

matter from adhering to the sides.

4. min period and filter, using
Buchner funnel, according

(a) Prepare the Buchner funnel (55 mm i.d.) by cutting
a round piece of glass wool of sufficient size to
completely line the bottom and sides of the funnel
The glass wool pad should be shaped to the inside of
the funnel Then apply suction, using a stream of
water, to form a seal between funnel and glass wool

(h) Care must be taken not to separate the glass fibers in
the mat. This is necessary for maximum retention of

the sample on the glass wool.

(¢) Glass wool no 3950 is packed in rolls Carefully
unroll as nceded Each large layer consists of six
thin layers. Normal meals, feeds, grains and feed
ingredients will be retained by a three-layer lining

(sec Notes, 6)

5 With the Buchner funnel mounted on the suction flask
and suction applied, pour the entire contents of the diges-
tion beaker into the tunnel. Rinse the beaker with 50-75
mL. of boiling water and wash through the funnel. Repeat
with three more 50-ml. washings and allow the vacuum

to dry the funnel
€

&

Tansfer the glass fiber mat and digest from the funnel

into the origmal digestion beaker Using a stream of
| 25% alkali, rinse funnel into beaker. Add additional

alkali to b
min at the
at boiling

00 mL, and digest for 30
d in Apparatus, |. Digest
min. rotating the beaker

periodically t keep any solid matter from adhering to

the sides.

Note—The glass fiber mat mast be immersed in the
solution at all times; gentle swirling of the solution at
times will prevent entcapment of air and aid in keeping

material in contact with the solution.

7. Prepare a glass woul tiber mat about 10-mm thick in the
Gooch crucible. Then transfer the glass fiber mat and
digest to the Gouch crucible. A convenient way to do this
is to pick up the wet fibers using large tweezers and twist
the material into a narrow or composte mass, making it
possible to place in the crucible without touching the
Outer edge Then compress the materials as necessary
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2. Crude fiber, % = (

SAMPLING AND ANAI YSIS OF OILSEED BY-PRODUCTS
Ba 6-84 ¢ Crude Fiber

with glass rod and pour. With the Gooch crucible
mounted on a suction flask and suction applied, pour the
entire contents of the digestion beaker through the Gooch
crucible.

8. Rinse the beaker and glass rod using 25 mL of boiling

1.25% H,S8Q,, followed with three SO-ml. washes with
hot distilled water. Add all washes to the Gooch crucible.
Finally, wash the crucible with 25 mL of alcohol, allow
the vacuum to dry the filter mat and remove the crucible.

9. Dry the crucible and contents at 130°C for | hr. Cool in a

desiccator and weigh [ncinerate for 30 min at 600 +
15°C. Cool in a desiccator and weigh again,

CALCULATIONS

o (A -B)x 100
I Crude fiber in ground sample, % = W
Where—-
A = the loss in mass from incineration of sample
B = the loss in mass from incineration of blank
W = mass. g of sample

(100 - % moisture desired)
100 - % moisture in ground sample)

PRECISION

I Using ceramic fiber (References, 2)—mean. 14.24; aver-
age range. 0.24; average maximum spread, 2.24; pooled
standard deviation, 0.62; S, 0.28: S, . 0.55.

2 Using glass wool—

(a) Within-lab SD: SD = 6% of the mean crude fiber
(CF) value, but not less than 0.35% CE.

(b) Between-lab SD (single determinations); SI) = 76
of the mean CF value, but not less than 0.4% CF.

(¢) Between-lab SD) (replicite determinations): SD = 5%
ol the mean CF value, but not less than O 3% CFE.
Note—-The SD varies with the size of the numerical

value of the CE but at low values reaches a minimum

Example: At 10.0% CF the SD for within-lab determina-

tions would be 6% of 10.0, vr 0 6% However, at 2 0%

CF the SD) would be 0 354

3 Using asbestos (see Notes, 7) =Precision of the method

was established using AOCS Official Method M 1-59

(declared surplus in 1989). modified by climinating

duplicates. Four preground sumples, ranging from 2 to

12% crude fiber were submitted to twelve collaborators:

384 results were obtained and calculated on a 95% confi-

dence hmit basis:

(a) Agreement within laboratories: Two single determ-
nations performed in one laboratory using the
Oklahoma Filter Screen shall not differ by more
than 0 48%  [wo single determinations performed in
one laboratory usig the California State modified
Buchner funnel shall not differ by more than 0 68%,

() Agreement hetween laboratories: Single determina
tions petformed in two different laboratones using
either filtering device shall not ditfer by more than
0 79%

(¢) These preaision data do not apply (o products with
high fiber. such as alfalta meal, or products that
present filtening prohlems, such as yeust

Fage 5 ord
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NOTES

Caution

Sulfuric acid is a strong acid and will cause severe burns.
Protective clothing should be worn when working with this
acid. It 15 an oxidizing agent and should not be stored in the
vicimty of organic materials. Use great caution in mixing
with water due to heat evolution that can cause explosive
spattering. Always add the acid to water, never the reverse.

Alkalies can burn skin, eyes and respiratory tract
severely Wear heavy rubber gloves and face shield to pro-
tect against concentrated alkali liquids Use effective fume-
removal device or gas mask to protect respiratory tract
against alkali dusts or vapors. When working with exireme-
Jy caustic materials like sodium hydroxide and potassium
hydroxide, always add pellets W water and not the reverse.
These alkalies are extremely exothermic when mixed with
water. Take precautions tu contain the causlic solution in
the event that the mixing container breaks from the extreme
heat generated.

Diethyl ether is highly Hammable and is a severe fire
and explosion hazard when exposed 1o heat or flame. Itis a
central nervous system depressant by inhalation and skin
absorption It witl formi explosive peroxides upon exposure
10 hight. Handle empty containers. particularly those from
which ether has evaporated, with extreme caution
Explosive limits in air arc 1 85-48%. The TLV is 400 ppm
in air. A fume hood should be used atall times when using
diethyl ether.

Petroleum ether is extremely flammable Avoid static
electricity. The explosive limits in ar are 1-6%. A fume
hood should be used at alt times when using petroteum
ether

Fage 4 ol 4
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NUMBERED NOTES
| This equipment may be available from Porer~Wamer,
Rock Hill, SC, USA, or E. J Bartell Co.. Renton, WA,
USA (the product available from E. J Bartell Co. has the
trade name “‘Cerafiber”)
CR R alundurn 90 mesh manufactured by the Norton Co,
Worcester, MA, USA.
3 Stainless steel, type 304, is recommended. Availablc
from W § Tyler. Inc, Mentor, OH. USA
4. The two-picce polyethylene funnel is similar to Fisher
no. 10-362-B or -C, or Nalge no. 4280, 55 or 70 mm.
The funnel is supplied without the 200 mesh screen.
This can be sealed easily to the fillerg surface of the
funnel using a small tip soldering iron
5. A blank determination must be run using all reagents. but
without any sample
6 Materials that will pass through a 200 mesh sieve will
require all six layers of glass wool.
7 Due to the hazard associafed with its use, asbestos was elim
mated from this method 10 1989 The precision data were
retained for historical and informational puiposes only

REFERENCES
I Official Methods of Analysis, AOAC International.
I6th ed , Gaithersburg, MD. 1995, Chapt. 4, p 206,
Method 962 09.
2 T Assoc Off Anal Chem 65 265 (1982

OTHER REFERENCES

! Assoc Off. Anal. Chem 42 222 (1959)
tbid 43 335 (19600

Ihid 44 367 11961)

[hidd 43 578 (1962)
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SAMPLING AND ANALYSIS OF OILSEED BY-PRODUCTS

AOCS Official Method Ba 5a-49

Formerly Ba 5-47 = Reapproved 1997

Ash

DEFINITION

This method determines as ash the residue remaining after incineration under the conditions specified

for the test.
SCOPE

Applicable to cake and meal from cottonseed, soybeans, peanuts and flaxsced

APPARATUS

1

2

3

Porcelain combustion capsules—Coors no 170, size
no 3, 25-mL capacity.

Electric muffle furnace —with automatic pyrometer
control to regulate at a temperature of 600 = 15°C.
Desiccator—containing an efficient desiccant. Calcium
chloride is not satisfactory See AOCS Specitication H
9 87.

PREPARATION OF SAMPLE

Use sample prepared as directed in AOCS Official
Method Ba 3-38, Preparation of Sample

61

PROCEDURE
1. Weigh 2 g of well-mixed sample into the previously
heated and tared combustion capsule, place in muffle
furnace heated to 600°C and maintain at this lempera-
ture (+ 15°C) for 2 hr
2 Transfer capsule 10 a desiccator, cool to room tempera-
ture and weigh immediately thereatter

CALCULATIONS
mass, g of ash

I. Ash, % = = 100

mass, g of sample
Report result to nearest 0. 1%





