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APkt PR AE A & B R s G B B VSR « AHTTELER AR SN E A G 6k} ~ a5 tE
Ytk aPH o M RE RS A Y B AR M B R ER M - ORI T RSO AR B ERE R < A & BEPRHR i R A AT R 93 R (B (EE
<5%)~ H (5 = EE < 10%) } & (EE = 10%) =4 » WLURSNEE TR &8 oM - ZEHIFRETECE & 30 ~ 40 ~ 50
Ko 60 77 - (5RBUT > hEREAC S e R AR MEE R ARE (CV) FElE &y 1.47 % 6.18% - FERIESE R AEHEE 5 0.05
£ 6.95% » HFFEREIAERVERTEREE (< 10%) o Hfr > 60 5352 HUAR ] HY B P28 SRR (< 2%) R pEsE i
TRB (< 3.54%) ;A& - 2A1 > (RHSHTREEC SR (BE < 5%) RV B MEBL PR S AR T S BRRa A - 1A
AW FEU S TR 42 R R B TEEERL R 46 (> S AR SOATIZR IR ARET TEREL - BIHMEASHTRE R
b (FSRRIAREH ) ELRAATE R AR RS HEEEA (15.01 — 51.58%) © 28100 > $FH GRS 5% Atk -
iR B BHE YT ARL - JEES /iéﬁ%&/iéﬁﬁ% B2 o AN > MHEBIRNRIRE » BEEAMR T 5 BRI
TR T AR R - G BRI - JEESUEERCHL 60 Sy #ERIRIE T - MG AHAEIT S E&EY 5% HYERHR Yoy
e

R iR - KHAERD ~ BRE ~ JEEEE - RIEA - ehane

4

FHAER 2k K & & s P R 2 By 2 — B IE HN S o T B 2R EZ - ERiE AR
HTE i~ R R E R AR ECH & B0 750E » BRESEEE E T B2 & (Association of Official Agrlcultural
Chemists, AOAC) #3227 i /K fi# 7 (AOAC Method 954.02) (AOAC, 2005¢) ~ {45 (1Y 2 [ #2 HU )% (Soxhlet extraction)
R HI BE - EERIRECET » F ZE (AOAC Method 920.39) (AOAC, 2005a) = £ Hifiif (AOAC Method 945.16)
(AOAC, 2005b) 1E RZEHUAR o o RZRIIARIB RIS 0= AJIbE LBt rh 25 HUAERR - R D AgBaisf - 2 —Rio g
T AR R 29,2 (Randall submersion method) (AOAC Method 991.36) (AOAC, 2005d) - 35467572 F B EF i Bt
o~ B R RHERERR 2L - MR AR B U DAFR =B R fr 14 (Thiex, 2003) -

TP R BB B AT 54 /732 (Chinese National Standards, CNS) $ BB HISE 177 By 2 I FRHIUZ (CNS
2770-4) + EF(S A ZBEAETREAL - FTSMIIRE R ZBEEEEY) | (cther extract, EE) - Z BEXEHUIN BT A5 R
W (43%) ~ JEBREEE L FLAE (8%) « M (9%) ~ i (17%) ~ BELKE (4%) B ELAF BT 2 (E97% (19%) (Palmquist and
Jenkins, 2003) » 5 AOAC HIEHYZEHRHUE (AOAC Method 920.39) —5 - 41 » RIS/ HTHEARE HHH
T BARIHTRENUBAR + BB ST R PR AR » 3 FLERBACR I -

MR} 26 T 40 (25 & (American Ol Chemists' Society, AOCS) f2.138 S65UIF s i b R %
(AOCS, 2005) » 7 AR5 A LS » FE IR TREHIAEEN » (ETTHRES T KA I RIROR - AH1%E
(BB S5 R KT » 1SS R LT RL - DT 2 W R
BRI

|
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M A
L iR

A7 AR b 2 R B S A AR B HR B 7755 (CNS 2770-4) HRAR KRS I M7 735 » B BesEiaipti s
R 22 M e OB (Y R AT - Ui SRAC SRR an 18 1 - A th 3 R AR G R bR U774 — RIRAME
ARG & & (Crude fat, EE) » MARE I ATEE SRR o By EORE (EE < 5%) ~ HURME (5% = EE < 10%) K
J& (EE = 10%) =& - (HERBLOEETHEL T > SHETTARVER T IR - IR 2 GRS o
T 1o 0 WEEEPITEERIEURE 42 13 RENPITEERLEURE 46 17 > HPEE s iE ok ~ KEMH - ZiEAE
By~ TR AT - BIYMER RS REAR) ~ Bk A - WELIE SRR AR R S i _EAY
T o FrA IR e - 8 1 mm &R4E > FEETHERERT AT -

*® 1 BRI E

Table 1. Types and quantities of feed for each analysis

Purpose of
analysis and EE <5% 5 = EBE<10% EE = 10% Remarks
feed types

Extraction time of crude fat analysis method by filter bag method

One sample with six replicates

Formula feeds . was taken from each of the high,
Cattle Sow lactation Sea bass . ;
types medium, and low concen-tration
ranges

Comparison of the reproducibility of crude fat analysis by soxhlet and filter bag methods

Starting diet of broiler x 1
Finishing diet of broiler x 1

Breeding Six samples with six replicates

Formula feeds Cattle x 3 Grouper x 3 were taken from each of the high,
geese x 1 . .
types Calfx 3 . . Sea bass x 3 medium, and low concentration
Growing pig x 1
ranges
Boar x 1

Lactating sow x 1

Comparison of crude fat analysis of plant and animal feeds by soxhlet and filter bag methods

Corn x 6, A total of 42 feeds were analyzed
Soybean meal x 10, by Soxhlet and filter bag methods
Plant feed Full fat soybean meal x 20, Y & ’

and each sample was analyzed

Corn distillers meal x 3 .
twice

Coconut meal x 3

A total of 46 feeds were analyzed
by Soxhlet and filter bag methods,
and each sample was analyzed
twice

Chicken meal x 6,
Animal feed Fish meal x 29
Meat and bone meal x 11

I RKAHAER M A
S hEE R EFE A RHREE 774 (CNS 2770-4) (E1EigER 7 AP B B S FEHUR R > R RO
g BN 105 & UCHERETPERZ 1 /NEE » BRI ABZIESS S Al 2 2RI FFE - FRREIER S 2 52 » B3R E4AR
R BIRTBAET + B 105 £ UCHERIENE 2 — 3 /% - BUHISRIfS - BRYREC 2B + AIAL) 170 mL
Bt BEERER AR 2 ARG EEOR o INEVE 80°C YN Z B Rl 2R - SRR 4 /NEF o ZEHUSER R » IKE AT
BRAOEEUT - R 2R 105 1°C T2 4 /N - 2aleiEE » stREaE -
L. ZR ARG 7 B 7 AR s
(i) HEMERE -
1. FEE S22 W) e i 55 R (6] 27 A 6 B4 fili i/F 525 (National Institute of Standards and Technology, NIST) /& #UfY
REEYVE > MR B E 0 BB M E v A E Ry 2 MRV - AlBps HUEAE 25 Y8 (Standard reference
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materials, SRM) SRMI869 ( 445 / L% / S BB 2 B EHE 7 ) - 1F B MLARRISE 2 B - B8R ks
TE2 RECHFSH 7% - /T4 £y SRMIS69 MELASH AN - L3 NIST H1ELA9BRsEH & A
BT RS B - [ = (3030 2 B Sy B G RS — BB ST B B
MR ) / SRaRs > B S BB RS AT x 100% - (RISTREIRT I & LB A 110 48 11
A 1A B LSRR FESRR » JFEREE > 100 ppm » EICR/ERIE 85 — 110% -

2. A JTRABRLL B + 112 4F 2 ISEBUEIEAE 113453 H Laboratory of the Government Chemist (LGC) #if5
B I - (3 R E R AR 735 KBS B8 25 3.31% » Laboratory of the Government Chemist
LGC fEH {8 1 3.34% » Z-score 5 -0.09 » 3PS H 10 -

(i) KR -

1. EHEVE (repeatability) © ERIYE (DA Rl —BEBRHAFl— L JCRT R RER 17325 » 1N 3 TEAIVRE S - 15— Tlfd
B HELT S BRI » SRR AT 2RISR 2 2 R (CV, %) (IS B LB R T %
HEBO > ST E ARG > 1 ppm > EIVEY CV < 10% » HIE R L -

2. PRETREERE ¢ PRI (R BB IR - (4 OLF — BB S TR T% - WRE ST ER - 5
HTAB  SIHTRRAESE - BT 4 BT LTS » SHELUR R BHIR ST — 2 S G S (T 5 &
AR SPETRE S 2 ZOR IR SR & AR 2 P BRI (CV, %) - fichs B LA IRBR 7
SO » PRI > 1 ppm > CV EREVE < 10% » I Ayt -

IV, AR 57 7 R R 1 7 L
fichE (AOCS, 2005) FRHUBESS | g IEETIBSSEH - S2Rarbtt - DL 102 £ 2°C » (82 3 /NIF - T AENESS 24
EEORFFE - FELSPES SO BSH R (ANKOMXTIS extraction system, ANKOM Technology) - Ji#F
A 15 (AR AT A 550 mL 2 IR A ARA AU » 43 RUZEHR 30 ~ 40 ~ 50
60 min 7% » SERLHEUHIIESSLL 102+ 2CHEZ 4 /NI » A BZIRIN TP S AN FRER » 3L & 8 -
V. SRR YA A ST
RIS TR BT A K e SR TS B (LR BT SO » BTN (repeatability) #5171 — BEBA A
RIS B T AR B AP S TEARE B - MUAE Gt - S PRSI AR | mglkg B - ERIMERY 22 B 50
(CV, %) B/ 10% o AT fich s BIRTE BN - SPA ISR TR RS AR A - RO R AEL S B
SRS BB (BE < 5%) ~ o7 (5% = EE < 10%) & (BE = 10%) =41 » 53 BB (S E(TRIC A ROBESE S
BT SRR T 6 JCEMDHIE - [FI05  SHEFRIFIAZEURRS (30 - 40 ~ 50 - 60 538 ) 1T 6 REHIHI, - 3t
LA REUR A2 B (A B3 (RSD, %) = HIBERE / T(E x 100% o
VL RERBR SRR 747 57 PR
ST 2 T e B T A ) B (L SRR SEORARS » TR (reproducibility) 3447 I B 58
ERRRIER SR S ERIYIRREAR | mgke I > FIMEIISEGE CV, %) T/ 16% » FIELE
REEGRERIBLE - RPIFTEICE IR RIS R B P IEOR  RIT 5 B - DA
HELBEARLIEE 73 A AP (BE < 5%) ~ (PRE (5 = EE < 10%) R (BE = 10%) 3 41 » 4S48AL 6 [BRES: - LA
TESEELT 6 TOHB - HUVH B BURICEMMIBRES RN - 3T 2 R0 - HPIVE R B P FORBE S A IR
iR E R - RCRATIER » (T 6 JOMBAGEFEI B R - DUSYHT ECRRBINE -

e

L ZHIUHAER BT

LB S Sk I AR E AR JFORE > Ry RRHEC T s B 2 — o FRESTE Y H A R e A A B
it 4k (National Institute of Standards and Technology, NIST) ZESBUAAEAE S8 » By kE S By 2 HI A 4
o AelBasElE SRMI869 (445 / % /| EMmREEZ BB/ T ) » IEIEZ RV 7170 iz 22y
g > BAZEE] NIST B AV Hi S RS T IO CREL &S R 03 2 - FIREIE 2 R IR 731 7 A5 K
18.38% » EBfFEAES"EY)E SRM1869 f5EH 18.97% » sR7Z{E Ky 0.59% » fll 2 [HIULH Fs 96.89% » FFa Tk Bl 4
EAE B Y EEE NS B LR SRR > JREHEIE < 100 ppm > [BCEA 85 — 110% ZfEAE o K
BB cIE CNS MREHTHIE 7774 » BURNMBIER 2 il 74 2 AEnE RS SR B 2 kAR A AEEAE 7774 CNS2770-4 #H1ML > 4%
By BEREME N 2 BB IR E R ~ SREEHURME - ) ZBEREER R 2 P -
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Table 2. Accuracy analysis results of feed

Item SRM® 1869 SRM 1869 SRM 1869 SRM 1869 Recovery cv',
re-peat 1, re-peat 2, av-erage, la-beled value, rate, %
% % % % %
Crude fat 18.55 18.20 18.38 18.97 96.89 1.35

' CV: coefficient of variation.
2 SRM: standard reference materials.

IL.

EGNIELER TR A i

5 B LERAR SR A Z WSO EE - AR A Z R Ry - e EE M R RS E A > AT
HREHE > 1 ppm > EHEVEZ CV < 10% > FEFEE CV < 16% > JTREfER SR 1A Z Bl # I R ot -
EEMEITEREUT 3 TR IHAENT CV % HEE 0.33 — 7.53% (R 3) » BE/NR 10% » 55 ER TERESOR
i o PR AT EERETT (R 4) 3 AR - 2 TR HIH ARG Z CV % #iE 0.65 — 5.44% - &
NI 14% > FFE EEMETERORE © 45 BRTIL - BURAEES S CNS2770-4 Ry IE 2 R EHHAGRN 774 70 fr HoAEHE
JERABHERE - SREEFPHUBE MR (BREE 3 — 5 g BIER 2 o) ~ SREEEEHULE - W1 ZBZEHIERRE - B ) LBt
ZEEVERFFE] (Ef 16 /NIHEIE Ry 4 /KR ) ~ DURGREBERE 1 105 £ 1C N2 B R(RERBIE /IR 4 /N > WA E
s B AR AR BRAS IR -

*®3. G EEMEO TR
Table 3. Repeatability analysis results of feed

item Feed sample Repeat1 Repeat2 Repeat3  Repeat4 Repeat5  Average CV', %
Crude fat Soy sauce meal 0.28 0.27 0.27 0.23 0.28 0.27 7.53
Crude fat Animal feed 10.21 10.30 10.35 10.34 10.26 10.29 0.56
Crude fat Full fat soy-beans 20.51 20.55 20.58 20.56 20.69 20.58 0.33

' CV: coefficient of variation.

T4 PREEEEIER

Table 4. Intermediate precision analysis results

item Feed sample  Repeat | Repeat2 Repeat 3 Repeat4 Repeat 5 Average Average of the previous CV?, %
analysis date'

Crude fat  Soy sauce meal 0.27 0.24 0.22 0.29 0.23 0.25 0.27 5.44

Crude fat Animal feed 10.39 10.46 10.44 10.42 10.32 10.41 10.29 0.82

Crude fat  Full fat soy-beans  20.77 20.82 20.72 20.77 20.76 20.77 20.58 0.65

HIR ST HEAZ FE (£ 3) -

2 CV: coefficient of variation.

ML LA ARG < BB AR M S A AR R A

TEE A AR R AR A AR AV B B0 AT (repeatability) 2S5 R bg 7 AN & EIRASEIEIE.Z — - AR5
Fo & R A AR B A & 8 07 Ry (EIRIE (EE < 5%) ~ FRE (5 = EE < 10%) ~ =IRE (EE = 10%) =4 - 54
BER— (R dn - WEE AR EE R R AR HEST 6 REEME - ERUEFFEERERANR S - RIBREFAEF]
B B an S E B B i BERARER T AN EROR BRI E » AR A E R MEERF SRR (R 2 (related standard
deviation, RSD) s{EEAEL (CV) = 10% » EEMEGREUR - EHRRIEIT A FEIRERERER S - SRR
IR - HE RGN 1% FFa R bR ARSI - IBLOAGERBUR - & e
SRS E R L TP HUHAER 2 B o (RRER AV ER R CV & F 7.78 — 27.79% > {£ 60 51 #ZEH CV <
10% > ELATFEHUEER By 30 ~ 40 Kz 50 S HE CV S 10%  RRF &R B 4 A & HEEy/E B & T LEg
S5 ARREROR L - BVE FRIPIRE AT | mg/kg I - EETE CV B/ 10% © ZR0M - HUREN SR B A
IIMTEEREUR - FEHURE] Ry 30 ~ 40 ~ 50 ~ 60 iy - EEAEME CV HEEIAE 1.47 — 6.18% ZfH » M CV /IR



226

LS R (A AR R ER 77 74

10% » FFEAMERORE - &RBUREE XA EER - NEREEIR AN ITE - Ht RS &R
JEfRan - EAEHURFRIZEE] 60 Sty - HEER AR (1.97% vs. 1.78%) » (RIL > JRESEAEZEH 60 S SEAIIRAE T
AR &2 &1 5% FEREE Y 73T -

RS, RRARIBSA SRR 2 SR S

Table 5. Repeatability evaluation of feed crude fat analysis by Soxhlet method and filter bag method

Filter bag extraction Soxhlet

Analysis time 30 min 40 min 50 min 60 min 4h
items Low concentration (EE < 5%)

Average 2.05 1.95 1.82 1.80 1.28
cv' 20.83 21.77 27.79 7.78 1.33

Medium concentration (5% < EE < 10%)
Average 8.99 8.83 8.29 8.37 8.50
()% 4.90 2.75 6.18 1.97 1.52
High concentration (EE > 10%)

Average 15.39 15.79 16.13 16.49 17.23
()% 2.78 1.47 2.08 1.78 0.41

' CV: coefficient of variation.

Iv.

TEESE AT EE R BE R < BEEUGR M R PR MR

FotEst A E U e SR tHRE s 2 M - ATHITHEC S AR o7 A R (EE < 5%) ~ B (5 = EE
< 10%) ~ SRS (BE = 10%) 3 41 » SF4HEEEL 6 (B R [EREdn - W5y Bl AR AR FOA SN = 2 T4
M7 EHERE ST 6 RERNE o JELETE A [F A HUF ] B R (A 2 AT ELE S REURAIFR 6 o JESETITE
TR AERE G & 20 > 1F 30 ~ 40 ~ 50 K 60 43 SRV T 0 IR AL - HFEIR M 2 8 BRI E
R MR B i A R A B AR B B N 2 B LB R T A 2 HEROHE - SEEAE(CV, %) m Y 16% - ZA81f
T E R St RIHIEI & B - JELSAME Fall DU(EZEEESRE NAY CV BERFEHREE (/N 16% ) » Hidr >
ORI K SR FE B RHE ST 60 S SEASHUIF I T Y BAABEERY ) -

Thiex er al. (2003) 45 Hi {5 H B8 72 /)= 2% (Randall) BLZ [ A A B RERE RS AT » 6 e A Z B ~ o it
(petroleum ether) ~ )% (hexanes) AT (pentanes) ZEHUASALRUAE » &5 SR 8N e ol {E By LB A BIRYE Kdn o AR
WF5E FR AT AR S A B 2 BUMAS (EE R e ny s - BRI AUMBLE RAEHUAR - HEN OB R 7 Z B E
FEIEIZEEUGE A T oA AR R ZEHUEE  BE4h > febidfiE rh sl » IR AR A 550 mL Ay A HBE#ET T35
B ABFE[EIWCH HEEEE > S53H49A 1 — 2 mL fURRE AN g - YRS AR SR e T
ek U EE AL E T AT S AU RS o] RE R B ECHUAE 0 18 T RE B B AR St o AT 8 B MR A R R
>
RIEBELS A ATEYIE TR S Bt aapieb i RE G < ELi

BB E T RE R ZH AR R R AE SR R — U LB EI AR A E T LS R B R (A T AAEBE I 73 i
M > RIS T HE Y ERFOR 42 4 KBV ETIRHERE 46 £ » 1T TR OABESO A LRI /34T - 4551
WFE 7 F1F 8 Fon o EHEYIMEER T HE - B EEK ~ KB~ 2EAEN - TREH T g THEN &2
HTE - RO BIR R IE AT 8 %3 (coefficient of variation) Z [ERS » &5 REUR - FoK RO TAHRYAH
Falh & 2B RS = fkt (< 5%) - JESS AT RE I i E BB R A TTERER AT E AR efEKE
¥~ FRE AR TR & & > 5%  JESSELR ARG 2 & 2 AT - HIRELERERER > £
KR R S HRART I EGRT CV #iE Fy 15.01 — 51.58% > FFFRMERT CV % KN 16% » REEFFSHERGHEL - MK » £
BEAREN ~ FREH A FRAny 2 BAABIIRT S EIRMEZK - fEEMERRI T » 2007 78RR - i RAE
W GEIREET > IS bR S BRI EIAE 0.36 2 10.93% R [EIEAYT & B MR (CV % < 16%)

Thiex et al. (2003) FI|FHF{EE (Randall) J22 ALLE: T Bh14 G A B Gl R A M AR EE R A PR R -
ZITUE 14 ([ EEEEERE - i - IIERFEEN 12 @' EETON > SRER > BENNEEES
FLABRIE fy 1.09 2 9.26% » M ER=E RN (B GEEEEEEE ) FE & 1.0% 2 21.0% > 3% 757ACH
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5252 5 AOAC B9 9325  RTIZRAE TlIT: - JBSU ST EHS A MITATRER: (0K « KR MO A (R
% (EEHTRRRIEERE 5% B ERI VIR RS A R IR 2 A7 BT ER RS T 2
i -

6. REERIBRE I EIRHHRRRS < PR MRS (BB : %)
Table 6. Reproducibility evaluation of feed crude fat analysis by Soxhlet method and filter bag method (unit: %)

Item EE < 5% 5 = EE<10% EE = 10%
Extraction 30 min

Method difference value range' -0.26 — 0.71 -0.65 — 0.58 -1.54 — 1.79

SD range’ 0.32 — 1.46 0.40 — 0.56 1.09 — 1.56

CV range’ 17.11 — 74.51 4.70 — 6.68 6.65 — 7.76
Extraction 40 min

Method difference value range' -1.52 — 0.09 0.38 — 0.41 -1.37 — -1.39

SD range’ 0.06 — 1.08 0.26 — 0.29 0.95 — 0.97

CV range’ 19.49 — 47.16 3.11 — 5.38 5.89 — 6.95
Extraction 50 min

Method difference value range' -0.09 — 0.24 -0.55 — 0.93 -1.15 — 0.01

SD range’ 0.05 — 0.77 0.30 — 1.21 0.01 — 0.81

CV range’ 1.67 — 40.9 333 —7.42 0.05 — 4.54
Extraction 60 min

Method difference value range' -0.02 — 0.68 0.08 — 0.52 -0.88 — -0.33

SD range’ 0.02 — 0.37 0.03 — 0.34 0.03 — 0.51

CV range’ 0.5 — 285 0.36 — 4.48 0.14 — 3.45

' Method difference value range: Six samples were taken from each of the high, medium, and low concentration ranges, and
the range of crude fat difference values was analyzed using the filter bag method and the Soxhlet method.

? SD range: Six samples with six replicates were taken from each of the high, medium, and low concentration ranges, and the
range of the standard deviation of crude fat was analyzed using the filter bag method and the Soxhlet method.

* CV range: Six samples with six replicates were taken from each of the high, medium, and low concentration ranges, and the
range of the coefficient of variation of crude fat was analyzed using the filter bag method and the Soxhlet method.

® 7. REREHELEE AV ERHHRENT & B 2 Ebt (BB AL : %)
Table 7. Comparison of crude fat content in plant feeds analyzed by Soxhlet method and filter bag method (unit: %)

Plant based feed
corn soybean meal full-fat soybeans distiller's dry grains with coconut meal
solubles

Number 6 10 20 3 3
Average crude fat
(filter bag / Soxhlet method) 1.94/3.45 0.88/1.56 18.90/18.75 6.10/6.89 12.85/13.35
Method difference value range' -1.19 — -0.74 -0.08 — -1.02 -1.00 — 0.90 -0.03 — 0.58 -0.13 — -0.41
SD range’ 043 —1.17 031 — 0.67 0.03 —0.73 0.16 — 0.41 0.02 — 0.29
CV range’ 15.01 — 39.06 20.53 — 51.58 0.31 — 4.40 0.96 — 4.27 0.38 —4.35

The explanation is the same as in Table 6.

FEAh > Liu (2021) f5H$RH AOCS B /574 » BbnA ~ BindR ~ Beanfil RSF ~ P RIRA ~ ZEHUE
(30~ 60 73§ ) ~ FEHULFZIRRF ] B 2 BRI AR BREEIR - FERIBAETORERAL T - B Sn AN A2 HUR ] S0 &
SERARERE - AUIFTRI - BN ER KR EMEAER & BAVETR - (EAIESOEEETT 30 — 60 Sy #ERIAEHL -
TR I SR B AR R AT - NiE - YR E— P B LB R AR - DU R L E R MR R M 2 BT
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Table 8. Comparison of crude fat content in animal feed analyzed by Soxhlet method and filter bag method (unit: %)

Plant based feed
corn soybean meal coconut meal
Number 6 29 11
gavlteéji;/ugzxfﬁet method) 9.31/10.19 9.07/9.05 10.42/10.45
Method difference value range' -0.42 — -0.99 -0.58 — 0.76 -0.52 — 0.23
SD range’ 0.30 — 0.81 0.09 — 0.68 0.03 — 0.68
CV range’ 429 — 10.93 0.94 —9.12 0.36 — 8.54

The explanation is the same as in Table 6.

VL JESERBUR A RE Z M Bpssae sG

S E BRI AR B MRS A B 0 » SRS ML P SN 2R % - B M A o S
FESY - TERSEE 4 (DL EHORBREEIY » DUBEAIE FIZEHOATIRETA: « RESARERDL) 23% HoA MM Al
it 5 AR BRI 14 (SIS R TR D B R ICAN 332 5 FLARSRI IS e -

B EBIRECE I ST AT (UGBS Z B ) ACEEHRR - A aT AR - i R T
SEHEVIE - Gof B THIRSAY ) (Thiex er al, 2003) - RIS HITER R G AR B RIELORE (T e - T
EESEH R SSITURE - AFEARIBUEES - {5558 (90 — 100°C ) T A HBEEE EIEER, - (Taas:
U] (Liu, 2021) - BFRAS HUEDT: » ZECIE—JCrTHRSR 12 (ERESD » ARENAREHRERE 4 /1NBE » H 2 AR S
T 20 578 TOIRASE—JCrThRER 15 (EBES: » FERE 60 45 - MHE GRS BT 4 5750 - BUTORESENIMERA
SREREIAN 5 {5 -

HIEBEBNRTTS  EENRAEI IS & - AT o RS AB B R B
b AR 2 B AR & (Liu, 2011) » BROIESSAR SR NT= »  TOEmET R - A
Pt T P R - SABRGEEREET: ATV Il KR i 0% » T (E By R TR - 247 » [
et B Ty 2 /) REFEIUETRR R (49 0.18%) » EEIFERE S 5347 T A G B B - [ - 7
SEERHIER R RIS RIS > 5% ) BEGHIE o R EMLH A MR - SN » TSR & B RS 3
B O IE R ST » ORSITBITLE 2 5 3 um RE o EREESA R BB Ry L
BENIR SR R » PILRER AT ER TR - 15 B S SR SHPR i 725 S RIS B o
SBREATR » TR S SRS - MEASHUBTE TSR RS T R T AR BRA -

R, BREHERRIEM AR RE Z LEEL

Table 9. Comparison of crude fat inspection efficiency between filter bag method and Soxhlet method

Item Filter Bag Method Soxhlet Method
Organic solution usage, mL/ Each analysis 550 mL (15 piece) 170 mL (1 piece)
Organic solution recovery rate 70% 0%
Batch sample numbers 15 6 — 12
Batch sample running time, h 1 4 —16
Sample detection time (min/piece) 4 20

w R

&F LRl - JELEEEIERER S B SR 5% e R BAF ER MR M RE A R R AT AR R ] Rk VA
RN - RSB LERERN - IRENEERASCR _ LENERRE - BEE

{EF - 2RI - BRI - HE
PSRRI i TR S & -
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Association of Offical Agricultural Chemists (AOAC). 2005a. AOAC Official Method of Analysis. 2005. Method 920.39, Fat
(Crude) or ether extract in animal feed. AOAC Official Method of Analysis18th Ed. AOAC Int., Gaithersburg, MD.
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Abstract

Crude fat content is a key parameter in the nutritional evaluation of animal feed. This study compared the reproducibility
and repeatability of the filter bag method with the Soxhlet method, which was based on national standards for crude fat
analysis, across different types of feeds, including compound feeds, animal — based feeds, and plant — based feeds. The
study categorized The compound feed samples into three groups based on their crude fat (ether extract, EE) concentration,
from low (EE < 5%), medium (5 < EE < 10%), to high (EE > 10%). The filter bag method was employed to analyze the
crude fat content of these samples, with extraction times set at 30, 40, 50, and 60 minutes. Results indicated that for medium
and high EE concentration compound feeds, the coefficient of variation (CV) for reproducibility ranged from 1.47% to 6.18%,
and for repeatability, from 0.05% to 6.95%, and all conform to the acceptable range set by national standards (< 10%) of
Taiwan. In particular, the lowest CV values for both reproducibility (< 2%) and repeatability (< 3.54%) were observed at the
60-minute extraction time. However, for low concentration compound feeds (EE < 5%), the CV for both reproducibility and
repeatability failed to conform to the validation criteria. Additionally, 42 plant-based feed materials and 46 animal-based feed
materials were analyzed using both the filter bag method and the Soxhlet method. The filter bag method showed significant
deviations in CV (ranging from 15.01 to 51.58%) for low-fat concentration samples (such as corn and soybean meal).
Nonetheless, for samples with fat concentrations over 5%, both animal-based and plant-based feeds yielded consistent results
between the filter bag method and the Soxhlet method. Moreover, the filter bag method significantly reduced analysis time by
fivefold and decreased solvent usage compared to the Soxhlet method. In conclusion, the filter bag method with a 60-minute

extraction time is appropriate for crude fat analysis, particularly for feed samples with crude fat content above 5%.
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