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Determination of Acid Value and Peroxide Value of Fat in Dry and Semi-dry Type Pet Foods
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(Now Sendai Regional Center),

"2 Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department)

An analytical method was developed to determine the levels of acid value and peroxide value of
fat in dry type and semi-dry type pet foods.

After adding petroleum ether to the sample, the sample was shaken for 2 hours. The petroleum
ether in the flask was filtrated and collected in a separatory funnel. After washing with water
twice, the petroleum ether layer was dehydrated, filtrated and evaporated by a rotary evaporator.
The residue in the flask was then used for determinations of acid value and peroxide value by the
titration.

Repetitive tests were conducted on two kinds of dry type dog food, two kinds of dry type cat food
and a semi-dry type dog food. The resulting repeatability in terms of relative standard deviations
(RSD,) of acid value and peroxide value were not more than 4.6 % and 10 %, respectively. A
branching test was conducted on a dry type dog food. The resulting intermediate precision in
terms of standard relative deviations (RSDj) of acid value and peroxide value were 4.3 % and
6.7 %, respectively.

A collaborative study was conducted in 12 laboratories using dry and semi-dry type dog foods.
Repeatability and reproducibility in terms of relative standard deviations (RSD, and RSDg), and
HorRat for acid value were 1.2 %, 2.9 % and 0.64, respectively, for dry type dog food and 2.4 %,
6.7 % and 1.4, respectively, for semi-dry type dog food. For peroxide value, RSD, and RSDg
were 4.1 % and 12 %, respectively, for dry type dog food and 3.0 % and 18 %, respectively, for
semi-dry type dog food.

This method was validated and established for use in the inspection of acid value and peroxide
value of fat in dry and semi-dry type pet foods.
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Table 1  Ingredients list of pet foods used in this study

Pet food types

Ingredients

Grains (Wheat flour, Maize, Hominy feed, Corn gluten meal, Defatted rice bran), Meat (Chicken by-product
meal, Meat meal, Powdered chicken meat), Oils and fats (Animal fat, Fish oil, Wheat germ oil), Beet pulp,
Alfalfa, Soybean oil, Powdered milk, Fish (Fish meal, Powdered dried sardine), Vegetables (Paprika, Powdered

folr)zdt }(;lz)egs cabbage, Powdered carrot, Powdered spinach, Powdered pumpkin), Oligosaccharide, Beer yeast, Powdered egg
yolk, Chlorella, Glucosamine, S -glucan, Clove, Basil, Rosemary, Minerals (Ca, P, Na, CL, I, Zn, Cu), Vitamins
(A, B, E, Bi, By, Bs, Bi2, Niacin, Pantothenic acid, Inositol, Choline), Antioxidants (Rosemary extracts)
Maize, Chicken, Animal fat, Soybean, Linseed, Chicken extracts, Corn gluten, Egg, Glucosamine, Chondroitin
Dry type sulfate, Minerals (Ca, P, Na, K, chloride, Cu, Fe, Mn, Se, Zn, I), Vitamins (A, Bi, Bz, Bs, Bi2, C, D3, E, 8-
for old dogs carotene, Niacin, Pantothenic acid, Folic acid, Biotin, Choline), Amino acids (Arginine, Taurine, Tryptophan,
Lysine), Lactic acid, Phosphoric acid, Antioxidants (Mixed tocopherol, Citric acid, Rosemary extracts)
Soybean meal, Maize, Tapioca, Meat (Chicken, etc.), Corn gluten meal, Oils and fats (Animal fat, Vege oil, etc.),
Dry type Fish (Fish meal, etc.), Bonito extracts, Minerals (Ca, P, Na, Cl, Fe, Cu, Mn, Zn, 1, Se), Vitamins (A, D3, E, K3,
for cats of all life B1, B2, Pantothenic acid, Niacin, Bs, Folic acid, Biotin, Choline, C), Amino acids (Taurine), Preservative
stage (Propionic acid, Ammonium propionate), Green tea extracts
Chicken meal, Powdered cone, Corn gluten meal, Chicken fat, Powdered brown rice, Whole wheat flour,
Powdered herring, Natural flavor, Tomato fiber, Dried chicken liver, Beer yeast, Dried chicory, Abocado oil,
Abocado meal, Potassium chloride, Calcium carbonate, Taurine, Lecithin, Dried yucca, Methionine, Dried kelp,
Dry type Vitamin A, Vitamin D3, Vitamin E, Vitamin B2, Vitamin B>, Niacin, Choline chloride, Calcium Pantothenate, Folic

for adult cats

acid, Vitamin Bs, Vitamin By, Biotin, Vitamin C, Zinc polysaccharide complex, Manganese polysaccharide
complex, Iron polysaccharide complex, Copper polysaccharide complex, Cobalt polysaccharide complex,
Calcium iodate, Sodium selenate

Semi-dry type
for over theirteen
dogs

Grains (Maize, Wheat flour, etc.), Meat (Chicken by-product meal, Powdered white meat, etc.), Sugar (High-
fructose corn syrup, Sucrose, Oligosaccharide), Animal fat, Beans (Powdered soybean, Defatted soybean, etc.),
Beer yeast, Vegetables (Beet pulp, Powdered carrot, Powdered pumpkin, Powdered spinach), Herb, Fish (Dried
small fish), Propylene glycol, Glycerin, Emulsifier, Preservative (Potassium sorbate), Minerals (Cl, Cu, I, K, Zn),
Malic acid, Vitamins (A, Bi, Bz, Bs, Bi2, C, D, E, K, Choline, Pantothenic acid), Glucosamine hydrochloride
(derived from shrimp, crab), Coloring (Titanium dioxide, Food red no.106, Food yellow no.4, Food yellow no.5,
Food blue no.1), Chondroitin sulfate (derived from shark), Antioxidants (Mixed tocopherol, Herb extracts)

Semi-dry type
for adult dogs

Grains (Maize, Wheat flour, etc.), Sugar (High-fructose corn syrup, Sucrose), Meat (Chicken by-product meal,
Beef by-product meal, Chicken extracts, etc.), Animal fat, Beans (Defatted soybean, Powdered soybean, etc.),
Fish (White fish meal, Fish meal), Beer yeast, Vegetables (Powdered carrot, Powdered pumpkin, Powdered
spinach), Powdered cheese, Propylene glycol, Minerals (Ca, Cl, Cu, I, K, Na, P, Zn), Glycerin, Emulsifier,
Preservative (Potassium sorbate), Malic acid, Coloring (Titanium dioxide, Food red no.106, Food yellow no.4,
Food yellow no.5, Food blue no.1), Vitamins (A, Bi, Bz, Bs, Bi2, D, E, K, Choline, Pantothenic acid),
Antioxidants (Mixed tocopherol, Herb extracts)

Dry type
for adult dogs

Lamb meal, Rice, Steamed oats, Brown rice, Maize, Green field beans, Corn gluten meal, Animal fat, Chicken
by-product meal, Chicken digest, Blend oils omega 3&6 (Canola oil, Sunfiower oil, Linseed oil, Fish oil), Vitamin
A, Vitamin B3, Vitamin E, Vitamin K3, Vitamin B, Vitamin By, Vitamin B3, Vitamin Bs, Vitamin Bs, VitaminBi.,
Folic acid, Biotin, Copper sulfate, Copper chelate, Zinc sulfate, Zinc chelate, Mn oxide, Mn chelate, Iron sulfate,
Iron chelate, Se, I, Ca, Domestic fermentation powder, Cartilage of shark, Antioxidants (Vitamin E, Rosemary
extracts)

Dry type
for adult dogs

Raw meat of chicken, Dried meat of chicken, Brown rice, Coarsely ground rice, Chicken fat, Beet pulp, Pea
protein, Potato protein, Protein hydrolyzate, Dried lamb, Dried salmon, Sunflower oil, Oats, Linseed, Fish oil,
Dried egg, Tomato, Pomegranate, Blueberry, Cranberry, Pumpkin, Spinach, Carrot, Vitamins (A, Bi, B2, Bs, Bz,
C, Ds, E, p-carotene, Choline, Niacin, Pantothenic acid, Biotin, Folic acid), Minerals (K, Chloride, Se, Na, Mn, I,
Zn, Fe, Cu), Antioxidants (Mixed tocopherol, Rosemary extracts)

Semi-dry type
for adult dogs

Grains (Maize, Wheat flour, etc.), Meat (Chicken by-product meal, Beef by-product meal, Powdered white
meat, etc.), Beans (Defatted soybean, etc.), Sugar (High-fructose corn syrup, Sucrose, Oligosaccharide),
Animal fat, Beer yeast, Herb, Vegetables (Powdered carrot, Powdered pumpkin, Powdered spinach), Fish (Dried
small fish), Propylene glycol, Glycerin, Minerals (Ca, Cl, Cu, I, K, Na, P, Zn), Emulsifier, Preservative
(Potassium sorbate), Malic acid, Coloring (Titanium dioxide, Food red no.106, Food yellow no.4, Food yellow
no.5, Food blue no.1), Vitamins (A, Bi, Bz, Bs, Bi2, D, E, K, Choline, Pantothenic acid), Antioxidants (Mixed
tocopherol, Herb extracts)




SEHeEh AR h D AR O AT K DNt R L 4 o> I E 1 107

24 TEEIFE
1) JmAREE o TR
T FRkE O SRR I L7 IRRE TIT » 7. bkl —E & (200 ¢ AT T, Hhithah s
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P boiiEs AN TS500mL 7237 7 A aizAhi@Liz.
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AR 2 1572
2) oW E
Table 2 (ZTEWHEE S 4 5 B2 U7 B O — E & & IEMEIZ & > T 200 mL 42 =4 7
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S, R ZA T T AV F LT -2 X /—/L (2+1) 100 mL %2 CiHMARE %
WLz, RENZS U T, 40 °C LTFOKBHF TR =M7 7 2 aZ R LEP L. Zhic
Tz )T R A R RN A, MERM OB AN LK 30 BEEHE T D84
LoV EZETSHET 0.1 mol/L KERLA Y 7 MEAERE TR E Lz, [RIRFIC 225082 Feh (%2
REBRICBWTIE, WEMOEABH LK 30 BEFE T IR OE 2T 5 E CREELIT-
2. ) L, omMEEEmMiEL, R’ L0 HIFRE OB & H H L7z,
fefi= (Vs-Vp) xfx5611/W
Vst WiEIZE L7z 0.1 mol/L /KBt U o MEHERR D& (mL)
Vg ZERBRIZE1T 5 0.1 mol/L K b U 7 AEHER D& (mL)
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Table 2  Amount of fat sample to be weighed
corresponding to estimate acid value

Estimate acid value Fat sample (g)
1 or less 20
1~4 10
4~15 2.5
15~75 0.5
75 or more 0.1

3) EERE T o E
Table 3 IZHEWVHEE S 4L 2 BB M LW IS U 72 AR R O — & & % EfIZ &> T 200 mL @
=M 7 7 2aic Aniz. 72k, WMIEREIREL L T DEAE, m°cuT®m%?%#
LTChbEo7. Wil —224-F U A F R % (3+42) 35 mL 2Nz CTHARRE 2 2RI
MLz, REIZSELCT, 40 °C LA FoKipHCct &*ﬁ7723%m{bf%ﬂbt.%§ﬁ
A 1 k- T, =AM 7 TR aNOEREERTELRL, BICERTALEEZV RN
AL VU AEFIEIR | mL 21z, EHIeZ LT 1 aRMHEHi< L9 IRV IBE =%, K
P2 T S fEE L7z, 24K 75 mL 212 C, #E2 L THMLSIRYIBEE %, 707
Ak 1 mL 2z, KE (FE) CBWTHERMOT v 7 rREEIC L2 HFANHEETHET
0.01 mol/L FAHifE7T h U v LEMEWRIC L VE L7z, 7ok, WMEI, WROALZRET 57
DiEFIE (EE) EAkE (TR NRTEL7HRI SRV E I K FEF AR IR,
RIRFIZZEEBR 21TV, T 7 Ui TRE LR WD L2/ Lz, w2 L 0 iEaEk o g
iz 5B L7,
Rt (meq/kg) = (Vs-Vg) xfx10/W
Vs : TEICE L72 0.01 mol/L FA Wi} Y U AEHER DO E (mL)
22 BRIZ 1T 5 0.01 mol/L FA Ml VU U AMEHER O E (mL)
AﬂQMmWL%ﬁM%TFJWA%EM@%ﬁ
w o iEEEHE ()

Table 3  Amount of fat sample to be weighed
corresponding to estimate peroxide value

Estimate peroxide value

(meg/ke) Fat sample (g)
10 or less 5
10~ 50 5~1
50 or more 1~0.5

HEDD, 7ua—i— % Scheme 1 IZ/;R L7~



SEHeEh AR h D AR O AT K DNt R L 4 o> I E 1

109

Sample (the amount from which more than 10 g of fat sample can be extracted)

500 mL Erlenmeyer flask
add petroleum ether, which corresponds to 1.5 times the volume of the weight of the sample
shake for 2 h in the dark
filtrate supernatant with GFP under suction

add petroleum ether half as much as the filtrate and filtrate residue under suction

500 mL separating funnel
|—add water half as much as the filtrate, shake for 1 min and discard water layer (twice)

500 mL eggplant flask

evaporate to dryness

Fat sample
|

Measurement of acid value Measurement of peroxide value

I
2.5 g of fat sample
I

|
1~5 g of fat sample
|

200 mL Erlenmeyer flask 200 mL Erlenmeyer flask
add 100 mL of diethyl ether - ethanol (2:1) add 35 mL of acetic acid - 2,2 ,4-trimethylpentane (3:2)
add phenolphthalein test solution ——replace air in the flask with nitrogen
Titration ——add 1 mL of potassium iodide sat. solution and shake for 1 min

(0.1 mol/L potassium hydroxide ethanol standard solution)

allow to stand for 5 min in the dark
add 75 mL of water and shake vigorously
——add 1 mL of starch test solution

Titration

(0.01mol/L sodium thiosulfate standard solution)

Scheme 1 Testing procedure of acid value and peroxide value of fat
in dry and semi-dry type pet foods
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24 O DHOWSI A IZF VT, CERIIEIDRESNTWD AR (54 B) ofRbviz, 7%
WAHE AR A VTR L 7.

2.6 ERAMPIER Y =F Lz —TFT L OKRE

2.4 O 2)DOERA O HIE

IZEBWT, CERI JEIZR I TW DRI LRI A E A S 7= m G4 -
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—7J7, EX RIA /RPN TE, R LA TIEARK 5 B) 2EHLTHHEGEE D IX
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CERI {£TiX, BMOPEIHEHT DT vz —T WIZEALBE LA B S 47 A Al -
WERAEW A E O E WD Z L Lo TWVWER, YoFro—T /1 (k) THAMOHE
MATRENE I D F L7z, I A8 (RAKOHAH) KO R7 485842 HWT 5 m80HMTIC
XV, HASERE - EERL WM E R ORI B T 5 BRAM O EYIE O Z BRI H E N E D D
WRT D7D, AEKMES % THAMED t REZIT>T & 25, #(2)=2.65, p=0.12 THV, H
HAETRD LN o7 (Table 4) . F7z, MAGERMN - wEe b4 E H K& Ok D Z2 3 BRI
BT 5 0.1 mol/L KEE(L AV U AEAER O EIX, THEI0.07 mL LT 0.06~0.10 mL & 720, F&
MOPEIHEEZH2DHEB2LNDL LI RATRD LRI :@*k#%,%ﬁ%’
M ORIE DR, RIEOHBICADLE YT Lz —F7 )L (HIRERM - BER (L MEEH) % H
WHZ ENWYIEEZZ DD, R IKIC L H%E ﬁ%@ﬁETOImWLK%Mﬁ)?AﬁEM®
=010 mLEA T Th D Z & 2R TIVUL, ARFHTHW BB OBREORIEID, Frfkal3Es
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Table 4 Comparison of diethyl ether for acid value measurement

Kind of diethyl ether
Pet food types For fat acid value, peroxide ] 2
a) High grade
value measurement
Dry type for dogs 6.79 6.63
Dry type for cats 4.72 4.68
Semi-dry type 6.31 6.23

a) Mean value (n=5)

3.3 [ K O b 4 oo Aol UK B
K780 (RAKOMA) & 285, I M7 0850 2 fEE2 Y, 5 0T TRl & O
Mm%ﬁ%wibtﬁ%%%h%mTww5&@T%h6mﬁbt.F?%@ﬂ(ﬁ%&wﬁ%)
KOt I FT A ®EICE T 2O UK, FEER~E (RSD,) & LT 4.6 %A,
FeAb Al DA URSFE 1L, RSD, & LTI0%LL FTHHoT-.
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Table 5 Measurement of acid value

Pet food types No.  Measurement ¥ RSD, "
(%)
Dry type for dogs 1 7.43 4.6
2 591 39
Dry type for cats : 735 34
2 4.59 1.4
Semi-dry type 1 8.80 33
2 5.57 1.8

a) Mean value (n=5)
b) Relative standard deviations of repeatability
Table 6 Measurement of peroxide value

Pet food types No. Measurement " RSD; ”
(meq/kg) (%)
Dry type for dogs : 1261 +0
2 19.79 6.1
Dry type for cats ! 6.8 >4
2 15.53 2.0

Semi-dry type : 214 10

2 3.26 5.6

a) Mean value (n=5)

b) Relative standard deviations of repeatability

3.4 Bl K UM R A4 il o> Hh RS

Fe[F AR 2 FEHE AT, FEICH T KA OHWEIC X 2R BREW O EME~DEEZRAET D
7=, R A5 CRA) 1 AZHY, R &R B A OEZHE LW il 2 4,
3 AR, & 2 SOMTIC X D ERME & OSEERLD i 2 2.4 ICREWVEDE L7z, EASBE @ Vit
SEIE AN ONT PFATHE BE R OV RS BE DO M R MEfR 72 (RSD, O RSDy) %R 7z, Z OfE R
Table 7D LBV THY, BEMOFHRIEMEIT 4.80, ZOOHTHEE L OHFKEE XX RSD,
KOYRSD; & LT 43 %KkN4.3 %, @bl 40 EE X 20.59 meq/kg, & DOHTREE LY
HSEILZENZE3 RSD, L OV RSD; & LT 6.1 %N 6.7 % Th-o7o. FEfi&OEELmMIZE
WC, RSD, X (' RSDIC K& A BITRBO D72 Z Lo n, iBRE T O E i~ 2%
ISP THE LRRRETH D LB 2 bk,
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3.5

Table 7  Intermediate precision of acid value and peroxide value

No. Acid value Peroxide value

(meg/kg)

1 4.77 4.96 21.56 21.43
2 491 4.92 22.50 19.82
3 4.48 4.93 18.51 18.65
4 4.95 4.87 21.67 20.57
5 4.49 4.92 19.33 21.26
6 4.83 4.53 22.19 19.60

Mean value 4.80 20.59

RSD:” (%) 43 6.1

RSD:i” (%) 43 6.7

a) n=12

b) Relative standard deviations of repeatability within a day
¢) Relative standard deviations of intermediate precision within a

single laboratory

e ] B R

REOEMBENEEZHERT 2720, UUTOFETH@ERARNC X 2 LFRRRZ Ehu L7z, &
iE AR (R A /LA OE I R85 &85 kg 2 2.1 1ITHEV, AR L%, K80 ¢
KR 140 g [T/ Licb Dz, EBRO 2 SETER L. 7ok, HEERIC j’o‘b\“C
T ERFICZER B ATV, BRMC SOW CTIRIEMAZ A E L, @ER LMz >V CixgEibRic
DIERDOFEANRRD NN & AR L. SMERBRE LM EIEA A zliﬁuﬂuéﬁﬁﬁ A
—& B, —MMEEAN~ A 3 MR U, MM EE A E ST AR JE S R
FEEFT, JA AR 2d WEEHERS AR WE R 2N, R GRS e, 2E R
S AL G B S 2 AR5 E T BT T, IRNEATBOE N MK PEE B & 2 E & v & — IEf k22
ERAER, FALRE 2 —, FMiatr 22—, AAERE X —, Rty 2 — K OFEER
s — Gt 12 W BR=E) Thovo. MROMHTITONTIE, Wi, EEMIC—FT 4 XS
N LFRBRICE T 2 FIE S 9% 522,  Cochran BiE, SMUE 1 1D Grubbs & K S FUIE
2 fHl> Grubbs fE L7, MK LKEE (RSD,) KO=EMAEIIEE (RSDr) #HM L., Z0
%, BRM OO FIME 2 S HIHAG P O A Lo RS O WEEENE R (%) & LTHBE L D, HIcHE
PESRBRIFF O AR S, Soeh® AR O A4 LA VERF Y OEBERR IS (%) ZHH L,
ETE Horwitz X Y2 AW T TS HHKEE (PRSDr) ZK®, HICHH L7 RSDr 25
HorRat R 7-. B bW, EFEMIIZN—F T A XSz LR \_B?J‘é‘éillé%?%%
Cochran 7€, 4UE 1 {H Grubbs fRE M ONIE 2 {E D Grubbs fRE L 721, L**fb

(RSD,) K U= HBLRE (RSDr) ZHH L7,

Fefi O fEATHRE B % Table 8 (TR L7z, FT7 ARG T, #R UK KO =BG E X RSD,
JOVRSDg & LT 1.2 %K1r29 % ToH Y, HorRat 1£ 0.64 Th-o7-. £z, I KT W5 TIX
R UK B R OVSR TR RS 5 13 RSD, M OVRSDg & LT 2.4 %K% 18 6.7 % TdH Y, HorRat % 1.4 T
bo, BAFRFEREST.

R LA D FRATHRE 5 % Table 9 IZ/r L7c. N7 A B0 T, Mok URSEE J OVEE [ F B0 B X
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RSD, XTNRSDr & LT 4.1 %KM 12 % ThHo7=. Fiz, BI FTA4 R T, K LUKEEEY
EM B EILRSD, X T'RSDg & LT 3.0 %&XWN18 % Tho7o. @EEWMIZOWTIE, Wiz
bW fith 2 W B\ S DS R HIEDN RN Z & D, HorRat TR Uo7, =721, &
EL LT, BEng e OMmIENEL L CTAER LB N ETATT U ViR 2 HED
LAVl 1 EERE LTSRS, FAMET N Y U AL DHEDRIGE) DIiBEIEY il % 9
BEICHBE T D HETRIBECOWTRICHE LZHE, FIAABEEROEI RI4®RICET
% HorRat [T i1 2.0 UL E L7 o 7. @B bWilix, ARILFERBROMITFEE L TIIHTE
D3 Y e FIENRIRN LG, A%, WL Z TR S8 R A b BRI, B
LERBRZ EET2FICLHFFM T2 0ERH L EEZ LN

Table 8 Collaborative study results of acid value

Pet food types

Lab. No. Dry type Semi-Dry type
(mg KOH/g-oils) (mg KOH/g-oils)
1 7.200 7.162 7.620 7.624
2 6.818 6.762 6.621 6.401
3 6.771 6.582 6.752 6.385
4 6.706 6.680 6.457 6.457
5 6.965 6.975 6.815 6.882
6 6.555 6.556 5.631 6.208
7 6.871 6.734 6.660 6.506
8 7.073 7.236 6.890 6.891
9 7.005 6.935 6.849 6.910
10 7.023 7.049 6.502 6.730
11 6.720 6.961 6.248 6.371
12 6.935 6.804 6.147 6.147
Mean value * (mg KOH/g-oils) 6.878 6.613
Free fatty acids (as oleic) » (%) 3.460 3.326
Crude fat content (%) 12.3 7.6
RSD" (%) 1.2 2.4
RSDx” (%) 2.9 6.7
PRSDR” (%) 4.5 4.9
HorRat 0.64 1.4
a) n=24
b) Acid value x 0.503
c) n=5

d) Relative standard deviation of repeatability within laboratory
e) Relative standard deviation of repeatability between laboratories
f) Predicted relative standerd deviation of reproducibility between labotratories calculated

from the modified Horwitz equation
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Table 9 Collaborative study results of peroxide value (meq/kg)

Pet food types

Lab. No. Dry type Semi-Dry type
(meq/kg) (meq/kg)
1 29.31 31.45 2.911 2.890
2 30.00 30.15 3.015 3.015
3 32.64 30.67 4.066 3.880
4 42.93 42.93 12.24 " 13.77"
5 31.29 31.89 3.405 3.731
6 32.47 32.99 3.843 " 3.048 "
7 37.77 38.24 5.205 5.205
8 33.23 33.52 3.677 3.742
9 32.55 33.97 4.494 4.521
10 32.81 32.06 3.902 3.813
11 31.27 35.34 4.080 4.236
12 35.92 40.18 4.322 4.010
Mean value (meq/kg) 33.98 3.906
RSD:" (%) 4.1 3.0
RSDR” (%) 12 18

a) Data excluded by Cochran test of the first round

b) Data excluded by Cochran test of the second round

¢) Dry type: n=24; Semi-Dry type: n=20

d) Relative standard deviation of repeatability within laboratory

e) Relative standard deviation of repeatability between laboratories

4 F&EOH
o AEE (7 A4 ®E KO I KT 85 s o his o B & O5E b2 ol E 1512

W CERI EZ BITHET L, ZIc@EhiW kS O ik~ H o "l 51 b\ﬂa’%aﬁbf:k_%,

AR RO FHRIFIZ 31T 2B A1 TH 7 ARMEAAEZER L, 22 ORI & 5 it ol ik

D EBBDOIHERE A LTtk AT T A aDEIICREYOLEO AN —T VENZ, %

SEEOTHRBA|THZ LT, UTOMENELN, HHANARTHDI EBZx b,

n R85 (RAKORM) &2 FE, v K785 2 FEE H, BRI & OWEEEY o

BEZMER LR, BMogE URBEIL, MxHEHERzZE (RSD,) & LT 4.6 %, @E{LYIMm
@LL%E %, MXHERERZE (RSD,) & LT10%Thorz.

2) R85 (RH) ZHWTHBEEZ MR LR, BT mHE%ERF~E (RSD) & LT
4.3 %, LIS E R A (RSD) & LT67%ThoTe

3) BEfliCHOWVWT, FIAREKNEI RT ARG Z AW TAREZEND 12 3B I2B0 T FR
BAEERMLI-EZA, BAUREREGT.

4) WEEMIZOWNT, REZHEW 12 ABREBICBWTHFERBRZEmM LT L A, T A1
TUX, MoK UK R OSSR IX RSD, K "RSDg & L TZNZEN 4.1 %V 12 % Th o7z,
Flo, BIRIARETIE, SR UBEROEMHTBRMEEIX RSD, X RSDr & L TENEN
30 %M N8 % T o7z, HIRFAT, EE/b i oA 5 R 2 FE0 9~ 2 08 4 22 HIEN RN &)
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