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“MCL(Manufacturing control limit) Review Line2”
“Freshness (review)”

“RVA(Rapid visco-analyzer) condition

for material”
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“MCL(Manufacturing control limit) Review Line2”
“Freshness (review)”

“RVA(Rapid visco-analyzer) condition

for material”
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Manufacturing control limit Line 2

Ui 1 uamemmaifues Sample Z

ANTIAL WHAIAY Cpy. Cpe WAY Cpy 989 sample Z

Freshness
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Rapid Visco-analyzer condition
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Manufacturing control limit

Line 2
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MC:out coaler

Sample:Z
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Sid. Dev=.50
Mean = 7.58
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MG out dryer
Sample Z
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Std. Dev = 84
Mean =538
o e N =458.00
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Size C

Sample Z

Sid. Dev = .43
Mean=6G.63
N=282.00

(E)

MC out coater

Sample Z
50
4019
ac
20
10 Std. Dev= 63
Mean=8.11
0 N = 20600

835 &75 714 754 794 833 B7I 913 953
655 684 734 774 844 853 B93 933

B

Size A
Sample £
50
40
304
2064
10 Sid Dev= 56
Mean=11.05
0l = 285.00
9.60 10.43 11.26 4208
002 10.84 11.67 1256¢
@)
Size B
Sample Z
€0
Std. Dev = .52
Mean= 11,15
N = 285.00

961  10.97 1052 1097 1143 1188 1233 1279
9.84 1028 1075 1120 1165 1211  $258

®

318 1 waneAwnvaiifives Sample Z

(A) Moisture after cooler (B) Moisture after coater
{C) Moisture after dryer (D) Size A

(E) Size B (F) Size C
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AYTAL UWEANAT Cpy. Cpi, WAY Cpy V0% sample Z

mean sSD Target UCL 1CL CP Cpku Cpkl
MC out dryer 5.38 0.64 5.50 6.00 5.00 0.26 0.32 0.20
MC out cooler 7.58 0.50 7.50 8.50 6.50 0.67 0.61 0.72
MG out coater 8.11 0.63 7.50 8.50 6.50 0.53 021 0.85
Size A 11.05 0.56 11.30 12.30 10.00 0.68 0.74 0.63
Size B 11.15 0.52 11.60 12.60 10.00 0.83 0.93 0.74
Size € 6.63 0.43 7.30 8.30 6.30 0.78 1.29 0.26
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cpki, Cpku ln Tmefinmwlumesmlam  Cpkiinesuifuazsn  ancpiis
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nzuann AR lnElnevi indafudsuTiesas WioUTudeu spec vaandndinm
Tv Fomsunludu Suegiuaung wazamnen Cpy asfiunainfofilassmngiu
gNAUARAY Cpy 1D9A M INNEI0aNa N diver AlazfiAtdman wansdifnasidiula
Muanznufasfinenizuaunsanasiiies mezlunazuansrandeidunounsly
fvinlnasduindu ﬁﬂﬁuaiuwﬁmﬁmﬁ&gﬂﬁﬂmﬂﬁﬁ%é’ﬁﬁﬁiﬂag”lumsuwmﬁmﬂnﬁ’mum
Tnovluuafuan  Cp  avvenflonszuiumswdaddl a1 Cp w133
wEAIINTIUIUNT  RAatdlslaf A1 Cp wesna 133 wsdeannan 1.00
nruaunIRaRTudSR A WA Cp HesnTn 1.00 nerUmunITHaR




Freshness
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1. Histamine

Histamine  iusslungs  amine  fifimonnisviveuveseulen histidine
Decarboxylase savaatoninosiluiiton histidine feasalaonuaiido

Histamine  uansfvdmiuguslnmiiliAanaen  awguussuaseniunanasiy
Twrazypms  Taoflonsuouns  aniiuan aufseduld  edou  amdusn USFDA
TarzyanemaunBaniu axfatudioeglumsiufigonn 200 ppm

58n1mAn Histamine stuvinlaviaed3 wn Chemical method, Biological method,
Fluorometric method wag HPLC (Jusy

2. Hypoxanthine
dunfifinennseeoasieves ATP daifasnmwinewesedlandifegludedniov
Hypoxanthine wuiiusufi¥aniinaalaflugsusn unluiiefz udanfifull Hypoxanthine
wgneondlamndu xanthine wasgneendlataeluiiu Uric acid swiuluanmds Hyxanthine
Salsimmaniiusut aanwaniila

A" Hypoxanthine #wilagS% HPLC wde viniseesaats Hypoxanthine T8
Uric acid 9nifufaialaoindos spectrophotometer

3. K-value
A1 K-value tJunainnsanunusy Hypoxanthine Fofinonnoesaaeves ATP
Qumgluniprunn) Taoiudnmamiuaniesaaoivisaves ATP SonlasingaT

K-value = [inosine] + [Hypoxanthine]
[ATP] + [ADP] + [AMP] + [IMP] + [Inosine] + (ITypoxanthine]
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‘U‘ﬁl LERINANTENUUBYITNITNIAMEY TVB-N ﬂ[uﬂm Atlantic cod (Gadus

St

morbua) WL
fin1 : Botta, JR. (1995)

5 TMA

A1 TMA Wiunisdewudasiitinan maUdon Trimethyl amine oxide vovgiunie
Aotoulsn amine oxidase Hu Trimethyl amine ¥lwfan&uluandu fea1ussney Trimethyl
amine oxide fifuasinuludnmza

™A Tiasnsadusufiinnmanddln mazan ™A Taatortunszuunalnnmseu
wazsoienaiudenuds  wanfewingnt  preservative  walUiww  EDTA  (ethylene
diaminetetraacetic acid) i lmfanamnuionts fo ™A Tuawsadudstivenarmandilug
WIS preservative aglugufanig Lﬁ]%fgma\w,umﬁﬁaﬁa%w amine oxidase

™A azdwiusnaanmuesarmanlafernumaiviabehudoirsin 6 fu dm
TVB-N aziiushusngouimmussansanlafiormniniuvahudouszann 10 $u

nTINATeY TMA Wi wilae33Gas chromatography Wialag spectrophotometer



6. Appearance
grunzuringinasREnisiswsaluduidivenarsanln  Taemsgaand ndu
uazsEuA Fooniuieeiimaaouamssfuandoeisifananssnunsseneinas i
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1. Indole
Peroxide value
Free fatty acid
Thibarbituric acid value
Ammonia
Water holding capacity
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Histamine anwaususmnguasniuiibiaiu ynagiu

vmaiagnmpRiues Tagiiua Alavinisasangbuasfiuiosweram TVB-N,

HANYIVIRASY
ps AL uamepvaaiufivenamaRueeiRgRuA fivinnyialu 7 Tu
Day VBN Histamine Appearance | smell
(mg/100g) (ppmy)
0 18.5 <5 5 5
1 15.1 <5 5 5
2 12.3 5.71 4 5
3 16.7 257 4 5
4 12.5 12.6 3 4
5 weekend
6 weekend
7 143 17.6 3 2
a2 uARsTEAUAZIUIMN I TEE MRS
Score Description
Appearance smell
1 Green or brown and swollen Unacceptable smell
2 Stight green op o pE g Y The sample has off odour/just acceptable
swollen
Slight grey and don't have ice Start to get off odour but still acceptable
4 Dark grey and don't have ice Faint off odour
5 Dark grey and still have ice Fresh fishy smell/suitable use
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3 fivimvness A1 Histamine evgeeanainieya  elnedialun1siiaTievan  Histamine
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ﬂ“f'\jmfiffnﬁ’aaEi'aeﬁehuﬁf'a\ﬂﬁuﬁﬂzﬁﬁﬁéﬁlﬁﬁmﬁu wnazfinlaunlunyaenn  Histamine
qufindi  @uAwes TVB-N 10 aztugae suulunimasesdenyslin Histamine 8nnaman
TvE-N Tumrussiulumaeil e masfeslanalin TVB-N wdwisttvenanues o
dowunafivla 10 M ualunvmesesillalieanfunmsussamindaiintuio fanfiua
sanwlufudl 7 wazaswslinTlssfunoyszaméniatsensory) uazdnuniUTIngAUAlUAIY
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Rapid Visco-analyzer condition

TmguUssaen
(g profile 489 Rapid Visco-analyzer fiswnsalymaniiztunisfineafiluedy
(Gelatinization) TuingAvuas meal of product la melu profile e

ynin
RVA. (Rapid Visco-analyzer) ihwaSesiefiamimndmizimaniizluniniinma
goodiaunds  Taeuimmndnedndomes  Tssonsfuwdandudnmasmdnfinosinuninendngifu
wltnanantacluninialsaveadinula fauddty wﬁ']:mw‘iﬂﬁw‘muﬁﬁ'iﬁmqﬁuﬁn"ﬂﬂu

it lungruauningn Foidalaft n13dnue condition fimnzand miuTaghunoe
nafiaea(Gelatinization)  Wuusngnsaifidadiodniwdelulinmsen  anfluu
edlulaanzazaoriuazgevialann ibadansvosiwnnty Buanavssudesazwn Tnafuuss
Fadnaneiu vwamveozlilaassuansenioghni vilvlaaazane Avuniln Tolasunfisle
vandhlulaviugu thazasmadainlublnanavesuddagbvitanslasearsvsoudsle
Ussnao 30 % vibaianawesinduduesmenwusiludin - Geamniaglasnnviniaiin

wavendauds Feguiil
5000

4000

3006

2000

Viscosity (cP)

1000

Time (min)

FUfi  neywnfnlaaveaiiauu

ﬂﬁﬁﬁfﬁﬁﬂaﬁiﬂ Pasting curve
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Wowuiuudeillasnfuiarwaxy cercal Masfinsmifldnuargaoenuesniny
nHng ug setback mn

2. Test condition
mwm?m‘;’umaﬁLsﬂﬂa}:ﬁwaﬁiamﬂwﬁﬂuazﬁi'}sﬁ’mqﬁﬁ é’mﬂm’nﬁmaaqmwgﬁ%ﬁ
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yunavpadinuleiinneiu fuads Wanlsfifiawsdnasamisanswilaandinude

Afvualny mIuaies Wevinrueisenseaian nieadiiatuitbifiarm

souazvibmAauUsgaioanm  dalananiilunafinmazaraluainiis

pH uaz toulux

pH anilmhanilelasladavesuvafiniy  vinlwaamilasas  oulsefai

Tusrrnuhvasiivatsiuazi endogenous enzyme Ao waznfioulsl amylase

srfimminmarsmilamanilasainnsgniianeiuszues amylose

Viscosity (RVU)

Peak

Helding strength
38 Trough
Breakdown

Final viscosity

Setback

2080

180

100

50

250 ¥ T ¥ T T 1 T 100
Final -
Viscosity
— 80
5)
hack —d 50 Py
s
=
[Temperature o
; — [
Helding Strength o
s s —a0 &
@
—
— i = 20
Pasling é
Temperalure; .
1 ! 1 ; 1 ' H 0
g 4 8 12 16
Time (min}
FiHY N

Aogafiuandiiiiufionmesinueadnudsilgefign feezidugad
guitemnaenatinuevgemR
uganrumiinfiniiigandvenifin peak goga Twunf trough
ziiRturIR oI TitmEuCcooling)

uAee peak viscosity aunae trough viscosity
ﬁﬂﬁgﬂfjﬂ‘};’!ﬂﬁLﬁﬂﬂ’n&mﬁﬂﬁja\m’ﬁ‘ﬂﬂﬁﬂd Final viscosity
finluduiRamsnfiaeandsainniviiign(cooking)
wazviilifu(cooling) Final viscosity A78glla3a 500 - 5,000
cP

Tnevialy setback 1uAfilaa n final viscosity aunae trough
viscosity unaraiuafilaan final viscosity AUAE peak
viscosity untunraviintmaaesesluan Setback finaniveusn
A1 Setback awIausnfisdnunisusailoduiaueonanum
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Graphical Analysis Results - 20020401
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Viscosity cP

-
-3
1 1 i 8 I 1 i

BO64

Time mins

New part Scientific Py Lz%‘
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gﬂ‘ﬁ 3 Comparing between standard 1 and pocket UBA profile

Graphical Analysis Results - 20020401
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Graphical Analyvsis Results - 20020401

400 ’r 105
r
“ Whéat flowr 398 g (M)
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‘gi}'ﬁ § Pasting curve 989 Wheat flour

Graphical Apnalvsis Results - 20020401
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aas1ed 1 uamsean1TinTendilaean RVA

Peak 1 Trough 1 Breakdown Final Visc Setback Peak Time Pasting Temp

pm—-— 1057 1052 5 2502 1750 6.93 782
comn PK 1144 921 223 2882 1961 7 87.6
Medl B 6g 1199 1056 143 2583 1527 7 85.5
Meal B 5g 540 469 71 1225 756 7 90.4
Meal B 7g 2035 1872 163 4516 2644 7 82.2
wical BIS g 3169 2861 308 6940 4079 6.27 816
REC. 53 1423 1238 185 3437 2199 7 £4.05
REC. 5% 2588 2415 173 6186 3771 64 8155
REC._ T 4265 3602 663 8801 5199 5.6 79.95
REG. 750 5479 4131 1348 8832 4701 5.47 7915
REC_ 9% 6806 4814 1992 8872 4058 5.4 L

Mol h 5R 463 439 2 915 476 .87  o1es
Meal A6} 914 960 14 1746 846 593 T sass
Veal.b 7g 1568 1366 262 2880 1514 56 823
Vel 7S¢ 2619 1971 648 4467 2496 547 816
Braken ficed g 3035 1958 1077 3150 © 1192 5.87 84

ST 5422 2960 2462 4340 1380 553 78.3
Trokemice 30l g M) 6476 3025 2451 4850 1825 5.53 75.05
Broken-riced g 6967 3197 3770 5127 1930 553 74.25
mairezghuten(us)i4:g 19 14 5 21 7 54 Eer

matzegiiten{us) B 5 250 210 40 462 252 6.93 Esr

rmarzeiglutendus) (0 g 1321 1223 98 2575 1352 7 84.7
:&:f’:"i'nwma:ze gluten 4g 66 60 6 83 23 6.4 Err

chinaitize gliiten_6g 235 225 10 374 149 673 92,3
clrinx wiize gluten_8g 1600 1385 215 2763 1378 5.2 7425
chiina maize gluten 7g 689 652 37 1158 506 6 87.15
wheatflour:35 g 1815 1147 568 2327 1180 64 70.3
soy bean. 45 61 56 5 86 20 6.67 Err

sayibean, 6 784 569 115 1641 972 7 86.45
soy-bean_7g 2012 1722 290 4834 3112 7 5.2
soy:bean,_Sg 4672 3831 841 4903 1072 6.6 50.15
CONESRIS g 3006 2475 531 7674 5199 533 7745
corn srd5g 2077 1891 186 6295 4404 5.27 78.2
com seidg 1036 855 181 3407 2582 7 87.3
com:st 25g 156 122 34 410 288 7 Err

cornssed? g 2473 1959 514 6716 4757 553 76.8
comese4.8/g 2643 2071 572 7060 4989 54 76.8
€OM  sangraung 4 g 1036 855 181 3407 2552 7 873
com_sirichai 4 g 1425 1375 50 4095 2720 6.8 814
corn_teongphanit 4 g 1299 1178 121 4157 2979 7 84,05
corn_kornkaew 4 g 1057 1052 5 2802 1750 6.93 78.2
FG wheat 6 g 983 85 898 153 48 3.27 66.85
FG wheat 8'g 2217 197 2020 375 178 347 65.3
PG wheat 10g 5523 539 4984 768 229 373 65.35
GPLwheat_12/12/01_4 g 1533 653 880 1485 832 5 67.75
GPI wheat_8/12/01_¢ g 1705 881 824 2028 1147 5.2 67.75
Rice TUBA_8/11/01 4 g 2387 1708 679 3104 1396 6.07 87.8
Rice UBA_27/11/02 4 g 2719 1813 906 3296 1483 6.07 83.85
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Total volatile basic nitrogen (TVB-N)

qﬂnizﬁuaszﬂm‘i

L. blender

2. Kjeldahl distillation apparatus
3. flask

4, MgO

5. antiforming agent

6. 4 % boric:acid

7. 0.1 N EHCl

8. Methylred indicator

dfumeuuariinas

LusBessaesalnensuadoawbaduiofeaiusnnian uazaisluiegiamelu 4 daln
wisrniadoRiaagng

2, Hasfapgng 10:0 £ 0.1 n¥n aslu distillation be mhailundusisiafes Kjeldahl
distillation (@lunazurunisiazinlus® wéeonfiaSesinamind 50 wa. wad Twhmmes
Mg® 1 n¥xuas antiforming agent 3 na. aslU nthaeslmedasinnandulaglinduasiu
flask fuT39R20 4 % boric acid 8g 25 ¥a. MmAsililmmanaae 0.1 N HC s
standardization N5 TUAMMUHIUTLLLIULAS

AATAIUAN
mg TVB-N/100g = (T-B)mdl x 14.007 x N x 100
weight of sample (g)
T = sample titration (ml)
B = blank titration (ml)
N = normality of titrant
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Total Volatile Basic Nitrogen (TVB-N)
2o
SEFEN
s LT el . b4
FIFREHIBNIAUATAANY I 1%, PHOY indicator 1R
ALBAY boric acid 5 RIL Ae ethanol 100 ml JAY mixed indicator solution 5 ml MBI 1Y volumetric fask
500 ml USuFuaes e DW.
Mixed indicatar solution
AZAW bromocresol green 0.005 N34 HALA U methyl red 0.01 753 1Y ethanol 5 m]
o E2
Hydrochloric acid dhidudszins 0.02 N tmanududuinineoudnnse
Wit cone HC! 1.7 ml Foviadns DW.uazUSulSumsouasy 1000 ml 13174 standardize A1 NaOH
af 1 & = 2y o ot = - rd
swsTnduuyey Tao 9P edvWmaudutu 12 S1uau 10 neeiiSudinmes
1R MTAIRNAELTL RN L UD U YD NaOH
. . . & a Ly = o 1 N -7 .%l
BU Potassium hydrogen phthaiate 1 105 °C dazwa 3 vy, M la D luwediaweinaviguuaiives
™ é o 5 o = 1 1T U A o ry &t ,:%‘ o
swmaean) W lidaldnsuuu dutdusu gl laslinToads 4 eu. ffumfidaduty
ariare  F - e =0 . 4 ot gt 1 a ) o E . . W
HNTUYBI NaOH A standardize) 160 DW.Aigu 1a CO, nasi1¥Bunaiald so mi wonwa 14
H B fa a4 & o 4 = = L F
ssium hydrogen phthalate 838 10vNA ANTUIAMMALGLTY 1% $1970 10 von walalugudnn T
b 2 I = I3 ::
1 lamsady NaOR fogindase (maavh 39
TIIRTY potassium carbonate (K,C0,) B
T w0 # Ir v + I E:' 1 =1 . ay fi -
BUDI K,CO, 60 NSy U DW. 40 mi iU WReus Yszua 16 1R Ra Ay asifendnue
o
Dy NTRIINTZATHANTOY Whatman 1005 1
Trichloroacetic acid Wty 49,
AV TCA 40 £30 Tu DW. 260 ml
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Conway’s unit

Micro- burette - 1MW 2 m]

Oven

Volemetic flask 10:mb 18 1000 ml

Pipette' I ml:6Re 16 mi

Moraritas pestle (sintazaini 19 ludosl§0dms)
Céntrifuge

Cenirifupe tube

’
AIEZATH: Whatiman 4189, 1

o wae '
A3ENM IBETS
o i ) ¥ L T . e :’ 2 & by [~ 1.
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Ferblank 10819 1 mlwna4% TCA unUXISAZALAL.

AT

TYB-N (mg%)

Ll x Nx(V,-V ) x25% 1001 /5

7000 x N x (V,-V,)

A = 15y HO 719 lmneniusied
A = 1fFue HOL A lemsnny Blank
N = AnNtudYuee HC

vy
AV UYOT HCI

L . = P = i
= MU THYDI NaOH x USuim NeOH 719 e 7 5w He /4

¥
HYWIUI 93 NaQH

= [uu. Potassium hydrogen phthalate (g) x 1600] / [T NaOH 714 tamasn x 204.229]
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tboratory Manual On Analysis Methods And Procedures For Fish And Productes,2nd edition, 1992 Maring

Pres Reserch Dipartmient Southest Asian Fisheries Development Center, Singgapore.



351,32
ADAC Official Method 977.13
Histamine in Seafood
Fluorometric Method

First Action 1977
Final Action 1987

Caution: See Apperdix B: Laboratory Safety for “Safa Handling
of Alkalies™ - sodium hydroxide; “Safe Handling of
Acids™ - phosphoric and hydrochloric acids; and “Safe
Handling of Special Chemical Hazards” - methanol.
Dispose of waste solvents in an appropriate manner
compatible with applicable envirenmental rules and
regulations.

Methed Performance

See Tables 977.13A and B for method performance data and Table
977.13C for racovery daty,

A. Principle

Sample is extracted with 75% methanol. Extract is passed thraugh:
ion exchange column. o—Plrhaldialdehyde salution is added to
eluate to forrn fluorescent histamine derivatives, Fluorescent iaten-
sity of derivatives iy measured using {luorometer and histamine is
gquantifiedusing external standards.

8. Apparatus

Rinse all plastic and glass containers with HCI (1
hefore use.

(8) Chromatcgrephic fube——200 % 7 (i) mm polypropylene mbe
fitted with small plastic stopcocks and ca 45 cm Tellon whing.
Control flow fate a1 >3 ml/min by adjusting height of colums
relative 1o mtung sutlet. Altarnatively, use 2-way valve in place of
mbing.

(b) FPhowflvorometern-— Equipped with medium pressure He
lamp with excitation at 350 nm and measuring emission at 442 nm.

{t} Repipers.—1 and 5 mL.

- 3} and H,0

C. Reagents
(2} fon exchange resin—Bio-Rad AG 1-X3, 50 100 mesh (Bio-
Rad Laburatories, 1414 Harbour, Scuth Richmend, CA 94804) or

Dowex 1°X8, 50° (00 mesh. Conversto -OH: fornt by adding ca 13
Al 2V NaOH/ 2 resin tobsaker, Swirl mixaare anc lat stand <30min.
-Decant: liquid-and. repatiwith additionsk: basc. Thoroughly wash

résin with J,0, shurry-into-fluted papet. 2nd wash again with 1,0,
Prepare-tesin fresh. wiekly and stors under H;O. Place glass woal
plugiin base of whe; (a); and shitry in eriough resin to form 8 cm
bed. Malntain-HaO level abave 10p of resin bed at alf times, Do not
regenerate resin in packed column; rather, tse batch regeneration in
beaker wher nécesgary: Wash' soumn with ca:10 mi 11,0 before
appiving ecacl exirict,

(b) Phosphoric aeid +53.57N. Dilute 1215 mE 85% H;PO; w0 1
L. For other concentration H;PO, , volume required for} L3.57V
acid = 17493 /(density H,P0, x % H,P0, ). Standatdize 5,00 mL by
titration with 1.008 NaOH to phenolp: athatein end pain; and adjust
conczhiration if necessary.

() o-Phrhaldialdehyde (OPT) solution.—-0.1%_ Digsolve 100 mg
OFT in 100 ol distilled-in-plass methanol | Stote-iniamber bottle
in refiigsrator, Prepare fresh weckly.

(d) Histamine standard sohuions.—Store: in refiiperator 77)
Stock soluticn —1 mg/mb as free base. Aceurately weighiea 169.1
mg histamine ZHCI (95%) into 100 mE voltnetre flask; and: ds-
solve and dilute to volume with 0. 1N HCL Prepare froshoweskly, (2)
intermediate selution—-10pg/mb. Pipet [“1itL-stoel solution inte
160 mL volumetric flask, and dilute to volume with ¢ 1N ECI.
Propare fresh weekly, (2) Horking sehdions..3.5.1.0;and 1:511g/5
mL. Pipet 1,2, and 3 mL inzermediate solutioninto separate: 100 sl
volumetric flasks, and dilute each o volume with 0. LNV HEL Prepare
fresh datly.

{&) Methanol.~~75%. Place 75 mL MeOIf (distitled inglass) ino

130 mlL volumetric flask or stoppered graduated.cylinder: Dilute w0
valume with 1,0, Swirl flask while adéing H0.

B. Preparation of Standard Curve

Pipeat duplicate 5 mL sliquots of each working standard solution
into separate 50 mi, glass or polypropylenc Erlenmeyers, Pipetin L0
mi 0N HC to cach flask and mix. Pipet in 3 ml IV NaOH and
mix. Within 3 min, pipet in { mL OPT solution and miximmicdiately.
Afrer exactly 4 nin, pipst in 2 mL 357N FEPO, and mix immmedi-
asely, It s important to mix thoroughly. afice-cach:addition: and at
jeast ence during OFT reaction, (Run 6710 OPT reactions simulta-
neously by adding reagenis to Erlenmeyers in set-order.) Prepare
blank by substituting 5 mf 0. 13 HCI for histamizg solution: Within

Table 977.13A° Method Performance for Delermination of Histamine in Tuna by Fluerometric Method
(Basad on Collaborative Study Resulis of the Originat Method)

Histamine® s Ave. histamine .
Sample mgf1tQg  found, mgH0d g 5, RSDr, % Sp R8D= %
Acceptable skipjack packed 1 1.4 0.643 469 1.009 736
in water
Skipjack with. 25-mg 26 258 0.950 37 1363 54
nistamine addad/100 sample
Dacompnsed albacora packed 30 .6 2053 6.5 1473 1.0
inwaler
Dscomposed yeliowfin packed 20 19.8 0.941 47 1.729 8:7
in walgr -
Decomposed skipjack pasked 120 125.6 6.432 5.1 8807 70
in ol
Decomposed yellewﬂﬂ packed 200 192.8 4.801 24 10.5555 54
_n cif

BBhnd dunloates.
b Aporoximate compasition



Table 977.13B Method Performance for Determination of Histamine in Canned Tuna and Frozen Mahimahi by Fiuorometric Method
{Generated for Modified Method Using 75% Methanol)?

Sample Mean, pglg s, 1glg SR, 1g/g RSOy, % RSDR, % ad R®
1 9.896 0.884 0.915 801 9.32 2475 2.562
2 13.0 1.710 1.710 13.17 13.17 4.788 4.788
3 5.627 1.205 1.285 21.42 23.03 3.374 31,626
4 7.831 1.084 1.084 13.84 13.84 3.035 3.035
5 20.28 1.140 2.077 562 10.24 3.182 5.818
6 58.02 2.1 5.466 3.64 942 5.911 15,305
7 158.4 6.575 14.050 4.15 8.87 18.410 39.3490

2 Based on results received from 16 |aboratories.
br=28xs.R=2.8x%ss

1.5 hrecord fluorescence intensity (Z) of working standard solutions
with H,O in reference cell, using excitation wavelength of 350 am
and emission wavelength of 444 nm. Plot I (corrected for blank)
againstitg histamine/5 mL aliquot.

Table 977.13C Recovery of Histamine Added to Canned
Tuna {Generated for Modified Method Using
75% Methanol}®

Background; Found, Recovered, Recovery,

Laboratory”  kglg 1gfa p1afg %
A 10.00 69.00 59.00 117.65
66.00 56.00 $11.67
B 9.85 63.30 53.45 105.58
62.20 52.35 104.39
c 9.65 67.00 57,35 114.36
72.40 62.75 125,12
D 8.95 55.00 46.05 91.82
58.10 49.15 98.01
E 9.50 58.40 48.90 97 .51
55.10 4560 80.93
F 9.65 58.10 48.45 96.81
51.80 42,15 84.05
G 11.55 61.40 49.85 98.40
57.80 46.25 92.22
H 9.20 54.10 4490 88.53
54.10 4490 89.53
J 9.30 55.60 46.30 92.32
56.10 45.80 93.32
K 10.25 53.00 4275 85.24
53.00 42.75 B85.24
N 10.10 54,30 44.20 88.14
5430 44.20 B88.14
0 10.00 59.00 48.00 97.71
59.00 49.00 57.71
P 10,70 53.30 42,50 84.95
53.30 42.60 98.89
Av. recovery, % 86.41

“Added 50.15ug histamine/g.
> Data from Laboratories I, L, and M were excluded because resulis for the

background or the spike were outiiers.
E. Defermination

Extract prepared sample with 75% methanot as in 957.07C (see
35.1.31), paragraph 1. Pass 4 5 mL H,0 through column, (a), and
discard cluate. Pipet | mL extract onto column and add 4 5 mEL H,0.

Immediately initiate column flow into 50 ml volumetric Sask
containing 5.00 mL 1.00N HCIL. When liquid level is ca 2 mn above
resin, add ca 5 mL H,O and let elute. Follow with H,O in larger
postions until ca 35 mL has cluted. Stop column flow, dilute to
volume with H,0, stopper, and mix. Refrigerate eluate.

“Pipet 5 mL efuate into 50 mL Erlenmeyer, and pipet in 10 mL
0.1N HCL Proceed as in D, beginning Pipet i 3 L IN NaOH .,

If sample contains >15 mg histamine/100 g fish, pipet | mL
sample-OPT mixture into 10 mL beaker containing exactly 2 ml,
blank-OPT mixture, and mix thoroughly. Read fluorescence of new
solution. Dilute and mix aliquots with blank-OPT mixture as needed
to obtain measurable reading. This approximation indicates proper
dilution of eluate required prior to second OPT reaction needed for
reliable quantitation of sarnple. Altemnatively, use sensitivity range
control of fluorometer (if instrument has one) to estimate dilution.
Use these approximations to prepare appropriate dilution of aliguot
of eluate with 0.IN HCI, and proceed as in D, beginning “Pipet in
ImLl INNaOH...”

Caleulations
Plot of I (measured by meter deflection or recorder response and
corrected for blank) against pg histamine/S mL solution should be
siraight line passing through origin with slope =m = [{{, 1.5} + I, +
25,143.

mg Histamine/ 100 g fish = QO Im)(I )
g Histamine/g fish = [0 x (mg histamine/100 g)

where I, [ , I, and I, = fluorescence from sample, 1.5, 1.0, and
0.54+g histamine standards, respectively; and F = dilution factor =
(mL eluate + mE .18 HCEH/mL eluate, =1 for undiluted eluate.
If calibration plot is not linear, use standard curve directly for
quantitation. Bach subdivision on abscissa should be <0.fug hista-
mine/ 5 mE solution. Read all values from curve fo nearest 0.05ug
histamine/s mL solution.

mg Histamine/100 g fish = (10)(F)(W)
Mg Histamine/g fish = 10 X (mg histamine/100 g)

where W=ug histamine/$ mL solution as determined from stand-
ard curve.

Reference: JAOAC 60, 1125, 1131(8977);
J. ACAC Int. (future issue)
CAS-51-45-6 (histamine)

Revised: March 1997



35.1.30
AQAC Official Method 954.04
Histamine in Seafood
Biological Method
Final Action

A. Apparatus

(a) Kymograph.—-With horizontal muscle lever arm having fric-
tion or gravity writing point.

(b} Muscle bath—At least 50 ml capacity, in 37° constant
temperature bath, See Figure 954,04, May be conveniently filled and
emptied through 3-way stopeock; 1 tube connected to reservoir of
Ringer-Locke solution through bulb or coil immersed in bath; other
tube connected to vacuum through suction flask as waste receiver.
Bubble air, filtered threugh cotton, slowly and continuously around
intestine from fine capillary tube.

B. Reagents

{a) Sodium chloride stock solution.—180 g/L.

(b) Potassinm chioride stock solution—42 g/500 mL.,

(¢) Sodium bicarbonate stock solution—15 g/500 mL.

(d) Atropine sulfate stock solution.—1.0 g/500 ml.

(e) Calcium chioride stoc{g solution—724 g anhydrous salt/500
() Ringer-Locke solution~NaCl, 0.9%; KCl, 0.042%; CaCl,,
0.024%; NaHCO,, 0.015%; glucose, 0.1%; and atropine sulfate,
0.001%. AddH,0 to volume of ca 1800 ml. and then 10 mL (&) while
swirling. Add 2 g anhydrous glucose before use. Dilute to volume
with H,O. Keep solution containing glucose in refrigerator when not
ins use, discarding when it becomes moldy.

() Histamine diphosphate standard solutions.~—0.1 mg hista-
naine diphosphate/mL boiled HyO. If stored in refrigerator when not
in use, it will keep =3 months. Prepare diluted standards of 0.01
mg/mL and 0,005 mg/ml. as required. If bath <50 ml is used,
prepare dilutions .of (g) with (f) to avoid dilution of bath when
standards are added.

(h) Guinea pig intestine—Use guinea pigs weighing 300-400 g.
Starve pig 24 h, kill by blow on head, and remove intesting, severing
at point proximal to ileocecal junction, retaining ca 12 cm for first
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Figure 954.04—Muscle bath

series of assays. Place rernainder of intestine on cotton in Petri dish,
just covering with solution (f}. Prop lid to admit air and store in
refrigerator at ca 4-7° (40-45°F). (Below 4° intestine loses its
activity.) Use additional portions of intestine as required as long as
material shows encugh response to histamine stimulus (usually §
days). These additional portions of intesting are not as sensitive as
ileum but give uniform response with barely noticeable pendutum
movements after storage.

C. Preparation of Sample
See 937.07 (see 35.1.01). Freeze ground sample for storage, if
desired.

D. Assay

Weigh 10 g prepared sample into small mortar. Add enough H0
to make smooth paste while grinding with pestle. Transfer paste witn
little additional HyO to 100 mL Kohlrausch flask and add 1 mL HCI
(1 -+ 1). Add H,O to total volume of ca 70 mL, mix well, and heat
flask ca 20 min in boiling H,O bath. Remove from bath, cool, dilute
to volume with H, O, mix, and filter on Whatrnan No. 12 folded paper
(or equivalent). (Extract filters slowly but only ca 5 mL need be
collected for analysis.) Filtrate may be stored in refrigerator 10 days
without diminished activity, Neuiralize | mL filtrate with 2 mL 1%
NaHCO; solution. Pilute to 10 mL with Ringer-Locke solution
{without glucose).

Attach intestine to muscle lever and let stand at least 0.5 h in 50
mkE Rinper-Locke solution, (1), in constant temperature bath at 37°.
With fresh ileum, contractions and relaxations may be nonrhythmic
for ca 2-3 h with extreme and not always uniform responses to
histamine stimuli. Determinations may be performed during this
period, but it is necessary to add small and increasing amounts of
diluted standards to stabilize intestine response, and to check re-
sponses several times until readings are reproducible.

Add known amount of ditute standard solution, (g), to bath, record
respoase, and remove writing lever from contact with drum. Drain
inner bath, add fresh 37° solution (f) to wash chamber and intestine,
remove, and refill with fresh solution. Let intestine rest 3 min.
Estimate amount and dilution of neutralized fish extract that will give
approximately equal response, and add to bath. Repeat recording of
response, washing muscle chamber, and resting 3 min. During this
intarval, measure step heights with mm scale and calculate amount
standard necessary to match assay step height. Altemately add
exiract and standard as above until exact match is obtained.

References: JAOAC 37, 568(1954); 39, 91, 609(1956).
CAS-51-45-6 (histarnine)



35.1.31
ADAC Official Method 957.07
Histamine in Seafood
Chemical Method

Final Action 1968

{Use H,0 redistilled from glass for preparation of reagents and for
determinations. Do not clean glassware with soap; use fresh chromic
acid cleaning solution, rinsing well with tap Hy(, then 3 times with
distilled HyO, and 3 times with redistilled H,0. Alcohol may be used
to soak or rinse glassware.)

A. Reagenis

(3) Benzene-n-butanol mixture.—{3 + 2} volume/volume.

(b) Cotton acid succinate~Dissolve 5 g anhydrous
NaCH,COO, fused just before use, and 40 g succinic anhydride in
300 mL CH;COOH in 500 mL Erlenmeyer. Immerse [0 g absorbent
cotton, cut into strips, in solution; attach drying tube containing
drying agent, and heat 48 h at 100°, (Flask may be immersed to neck
in active steam bath.) Filter; wash well with H,O, HCI (1 + 9), H,0,
and finally with alcohol. Dry in vacuum oven at 100°,

(¢) Digzonium reagerrtthssolveG 1 g p-nitroaniline, recrystal-
lized from hot H,0, and’ dilute to 100 mL with 0.1¥ HCL Store in
refrigerator. Dissolve 4 g NaNO, in H,0 and dilute to 100 mL. Store
in refrigerator: Just before use, place 10 mL p-nitroaniline solution
in ice bath 5 min, add 1 mL NaNO, solution, mix, and let stand in
bath 25 min before use.

(&) Coupling buffer——Dissolve 7.15 g sodium metaborate
(NaBO;) and 3.7 g Na,CO;5 in H;0, and dilute to 100 mL. Store in
polyethylene bottle.

(e} Barbital buffer —Dissolve 10 g sodium barbital in 1 L H,0
and adjust to pH 7’.’7 with CH;COOH (1 + 15) (ca 25-30 mL), using
pH meter, Store in'reftigerator to prevent mold growth. Dissolve any
precipitate by warming before use. (50-250 mL bottle of the buffer
may be kept at room temperature and replenished from main supply
when mold growth is apparent.)

() Histamine standard solutions—Dry histamine-2HC1 (USP
Reference Standard or material checked against Standard as in
957.07C) 2 h over H;50,. Dissolve 0.1656 g dried histamine-2HCI
in Hy0 and dilute to 100 mL (I mL = | mg histamine)}. Dilute 10 mL.
ofthis stock solution to 100 mL with H,O (1 mE = 100 pg histamine).
Dilute 5 mL of this dilute standard solution and 5 mL methanol to
100 mL with H,O (1 mL = 3 pg histamine). Store in cold. Prepare
fresk standards weekly.

(8) 4-Methyl-2-pentanone (methyl isobuty! ketone).—Commer-
cially purified grade (Eastman Kodak Co. No. 416 has been found
satisfactory). To recover used ketone, wash once with saturated
NzHCO; solution: and 3 times with H,O, distil, retaining fraction
boiling at 115-118°, and check 4 at 475 nm.

(hy Benzaldehyde-—Cl-free.

(1) Dilute sulfuric acid —0.40 £ 0.02N, accurately standardized.

B. Preparation of CAS Column

Prepare column by firmly placing small plug of cotton acid
succinate (CAS) (ca 50 mg) in column prepared by cutting off or
blowing out bottom of 15 mL centzifuge tube. Wash plug with three
15 mL portions H,O and two 3 mL portions alcohol. Let solvents
drip through CAS, syringing out column by blowing out fast portion
of each solvent, using 10 mL syringe with needle inserted through
rubber stopper. CAS plugs may be reused for months by washing

shortly after use with H,O and aleohol as above, and protecting frgm
dust with inverted beaker.

C. Determination

Transfer 10 g prepared sample, 954.04C (see 35.1.30), to semimi-
cro container of high-speed blender, add ca 50 ml. methanol, and
blend ca2 min. Transferto 100 mL glass-stoppered volumetric fiask,
rinsing lid and blender jar with methanol and adding rinsings to flask.
Heat in H,O bath to 60° and let stand 15 min at this temperature.
Cool to 25°, dilute to volume with methanol, and filter through
folded paper. Alcohol filtrate may be stored in refrigerator several
weeks. (Light powdery precipitate separating on storage may be
ignored.)

Dilute 5 mL filtrate to 100 mL with H;O (disregard turbidity).
Pipet 5 mL aliquot into 16 % 150 mm glass-stoppered test tube, gkl
add 1 drop benzaldehyde (Cl-free) and 0.2 mlL 20% NaOH. (pH after
adding alkali should be ca 12.4-12.3.) Shake vigorously ca 23 times.
Let stand 2 min and add 5 mL benzene-n-butanol mixture"Shake
vigerously ca 23 times and fet stand 5 min to separate. If emulsion
forms, centrifuge.

Transfer upper layer with fine-iip tube equipped with rubber bulb
to previously prepared CAS column, avoiding transfer of any ague-
ous phase. Re-extract aqueous solution with 5 mL benzene-butanol
mixture as before, shaking, letting stand 3 min, and transferring
upper layer to colump. Rinse lip and sides of column with £ine stream
of alcohol from wash bottle, syringing out CAS, Wash column with
3 mL aleohol; syringe out; wash with two 3 mL portions H,O, and
syringe out. Diseard solvents and washings.

Elute histamine from CAS into 25 mL glass-stoppered Erlen-
meyer by washing down sides of tube with 2.0 mE 0.40 & 06.02¥
H,S0, {volume and concentration of acid are critical) followad by
3 mL H;O. Syringe out after dripping ceases.

Cool eluate in jce bath, weighting flask with lead ring or clamp to
prevent tipping, and let stand 5-10 min. Add 0.5 mL cooled dia-
zonium reagent and let stand 5 min inicebath. Add 0.50 mL coupling
buffer (volume is critical; Ostwald pipet is convenient) with continu-
ous shaking or swirling to avoid localized alkalinity (pH after
addition of coupling buffer, 5-6). Let stand 5 min in ice bath.
Saturated solution with ca 0.25 g powdered Na,B,0, 10H,0 added
in one portion. Shake solution immediately and continuously ca 30
§ to ensure rapid and complete saturation (final pH ca 8.6). Let stand
15 min in ice bath.

Pipet in 5.0 mL methyl isobutyl ketone and shake v1gorously 25
times. Immediately transfer both layers to 16 % 150 mm test tube (do
not rinse) and let stand [0 min at room temperature to separate and
to warm up. Transfer upper layer with fine-tip dropper to second 16
X 130 mm glass-stoppered test tube containing 5.0 mL barbital
buffer. Avoid transferring aqueous and solid phases (if preseat)
(transfer need not be quantitative). Shake vigorously ca 25
times (pH of barbital buffer after washing, ca 8.3-8.4). Let stand
10 min to separate.

Transfer upper layer with fine-tip dropper to 1 cm cell and
determine A at 475 nm against methyl isobutyl ketone. Repeat
determination on samples yielding A values >25 pg standard by
diluting T mL methanol filtrate to 100 mL with HyO. Alternatively,
aqueous dilution may be diluted [ + 4 {or more) with H;O.

Conduct standard and blank through determination as follows:
Pipet 5 mL 5 pg/mL histamine standard solution iate 16 150 mm
glass-stoppered test tube and pipet 5 mL 5% metharol into similar
tube for blank. Proceed as in determination, beginning, paragraph 2,
line 2,



*_..add ! drop benzaldehyde ...”
Subtract blank 4 from 4 of standard (4") and of sampie (4) and
calculate histamine in sample aliquot:
mg Histamine = A4 x 25/A4"
Reference: JAOAC 46, 892(1957).
CAS-51-45-6 (histamine)



35.1.17
ACAC Official Method 971.14
Trimethylamine Nitrogen
in Seafood

Colotimetric Method

First Action 1971
Final Action 1972

{Bo not use stopeock grease; mixture of sugar and glycerol ground
tegether may be used if necessary. Do not wash tubes with soap or
detergent; rinse with H,O and occasionally.clean thoroughly with
HNG,.)

A. Reagents

(a) Trichioroacetic acid solution.~~7.5% aqueous solution.
(Caution: See Appendix B, safety notes on di- and trichloroacetic
and trifluoroacetic acids.)

() Toluene—Dried over anhydrous Na,SO,. To remove inter-
ferences, shake 500 mL toluene with 100 mL [NV H,SO,, disti], and
dry with anhydrous Na,SOy. (Caution: See Appendix B, safaty notes
on distillation and flammable solvents.)

(c) Picric acid rsolutions._;;w';{l) Stock solution.—Dissolve 2 g
picric acid (Caution: See Appendix B, safety notes on picric acid) in
100 sl H,O-free toluene. (2) Working solution.—Dilute | mL stock
solution to 100 mL with H,O-free toluene.

(d) Potassium carbonate solution—Dissolve 100 g K,CO, in
100 mL. H,0.

(e) Formaldehyde—20%. Shake 1 I. commercial formalin (40%)
with 100 g MgCO, until nearly colorless and filter. Dilute 100 mL
to 200.ml with H,O. (Caution: See Appendix B, safety notes on
formaldehyde.) |

{f) Indicator sgilutfan.———(l )} Methyl red-methylene blue.—Mix 2
parts 0.2% aleohdlic methyl red solution with I part 0.2% alcoholic
methylene blue solution; or {2) Methy! red-bromocresol green solu-
tion—Mix 1 part 0.2% alcoholic methyl red solution with 5 parts
0.2% alcoholic bromocresol green solution.

(g) Trimethylamine (TMA) standard solutions—(I} Stock solu-
tion.~—Add 0.682 g (CH;3);N-HCl to | mL HCl (1 + 3} and dilute to
100 mL with H, . Check basic N content of 5 mL aliquots by adding
6 mL 10% NaOH solution, distilling inta 10 mL 4% boric acid in
micro-Kjeldahl distiHation apparatus, and titrating with 0.IN H,SQ,,
using indicator, (f). This solution is stable. (2) Working solution.—
0.01 mg TMA-N/mL. Add 1 mL stock solution to I mL HCI (I +3}
and dilute to 100 mL with H,O.

B. Apparatus

(a) Digestion rack.—With either gas or electric heaters which will
supply enough heat to 30 mL fask to cause 15 mE H,0 at 25° to
come to rolling boil in 22 but <3 min.

(b) Distillation apparatus.—One-piece or Parnas-Wagner distil-
lation apparatus recommended by Commitiee on Microchemical
Apparatus, ACS.

{c} Digestion flasks—Use 30 mL regular Kjeldahl or Soltys-type
flasks [Reference: Anal. Chem. 23, 523(1951)]. For small samples,
10 ml Kjeldahl flasks may be used.

C. Preparation of Sample

Weigh 100 g minced or chopped, well-mixed sample. Add 200
mL 7.5% trichloroacetic acid and bend. Centrifuge blended solution
at 20003000 rpm until supernate is practically clear,

D. Determination

Pipet aliquot (preferably containing 0.01-0.03 mg TMA-N) into
20 x 150 mum Pyrex glass-stoppered test tube and dilute to 4.0 mL
with H,0. For standards, use 1.0, 2.0, and 3.0 ml. working standard
solution, diluting to 4.0 mL with H;O; for blank, use 4.0 mL H,O.
Add 1 mL HCHO, (e}, 10 mL toluene from automatic pipet, and 3
mL K,;CO, solution. Stopper tube and shake vigorously by hand ca
40 times. Pipet off 7-9 mL toluene layer into small test tabe
cosntaining ca 0.1 g anhydrous Na,SQ,. Avoid removing droplets of
aqueous layer. Stopper tube and shake well to dry toluene. Pipet 5
mL toliene layer into dry colorimeter tube, Add 5 mL picric acid
solution and mix by swirling gently. Determnine 4 at 410 nm against
blank carried through determination. Color is stable. If original
aliquot contains >0.03 mg TMA-N, dilute extract with trichlo-
roacetic acid solution and repeat determination.

mg TMA-N/100 g sampe (based on 1 mL aliquot) = (4/4")
* (mg TMA-N/mL standard solution)
x ml, standard solution used x 300

Use 4° of standard nearest to 4 of sample for calculation.
Reference: JAOAC 54, 725(1971).



2.4.03
AOAC Official Method 955.04
Nitrogen (Total) in Fertilizers
Kjetdahl Method
Final Action

(Provide adequate ventilation in laboratory and do not permit accu-
mulation of exposed Hg.}

Caution: See Appendix B, safety notes on Hg.

A. Reagents

(a) Sulfuric acid—93-98% H,S0,, N-free.

(b) Mercuric oxide or metallic mercury—Hg( or Hg, reagent
grade, N-free.

{c) Potassium sulfate (or anhydrous sodium suifare)—Reagent
prade, N-free.

(d) Salicylic acid—Reagent grade, N-free.

(&) Sulfide or thiosulfate solution.—Dissolve 40 g commercial
Ko5 i 1 L Hy0. (Solution of 40 g Na,S or 80 g Na,S,05-5H,0 i |
L may be used.)

(f} Sodium hydroxide—{Caution: See Appendix B, safety notes
on sodium and pdtassium hﬁ!droxide.) Pellets or solution, nitrate-
freg. For solution, dissolve caASO g solid NaOH in H,0, cool, and
dilute to 1 L. (Specific gravity of solution should be 21.36.)

{2) Zing granules—Reagent grade.

(h) Zinc dust—Impalpable powder.

(B} Methyl red indicator—Dissolve 1 g methyl red in 200 mL
alcohol,

() Hydrochloric or sulfuric acid standard sofution—0.5N, or
0.EN when amount of N is small. Prepare as in 936.15 (see A.1.06)
or 850.01A (see A.1.14).

(k) Sedium hydroxide standard solution—0.1N (or other speci-
fied concentration). Prepare as in 936.16 (see A.1.12).

Standardize each standard solution with primary standard (see
Appendix 4, standard solutions) ard check one against the other. Test
reagents before use by blank determination with 2 g sugar, which
ensures partial reduction of any nitrates present.

Caution: Use freshly opened H,80Q, or add dry P,05 to avoid hy-
drolysis of nitriles and cyanates. Ratio of salt te acid
(weight:volume) should be ca 1:1 at end of digestion
for proper temperature control. Digestion may be in-
complete at lower ratio; N, may be lost at higher ratio.
Each g fat consumes 10 mL H,50,, and cach g carbo-
kydrate 4 mI. H,80, during digestion.

B. Apparatus

(a) For digestion—Use Kjeldahl flasks of hard, moderately
thick, well-annealed glass with total capacity ca 500-800 mL. Con-
duct digestion over heating device adjusted fo bring 250 mL H,O at
25° to rolling boil in ca 5 min or other time as specified in method.
To test heaters, preheat 10 min if gas or 30 min if electric. Add 3-4
boiling chips to prevent superheating.

(b) For distillation —Use 500-800 mL Kjeldahl or other suitable
flask, fitted with rubber stopper through whick passes lower end of
efficient serubber bulb or trap to prevent mechanical carryover of
NaOH during distilation. Connect upper end of bulb tube to con-
denser tube by rubber tubing. Trap outlet of condenser in such way
as to ensure complete absorption of NH; distilling over into acid in
receiver.

C. Improved Method for Nitrate-Free Samples

(Caution: See Appendix B, safety notes on sutfuric acid, sodium
hydroxides, and mercury.)

Place weighed sample (0.7-2.2 g) in digestion flask. Add 0.7 g
HgO or 0.65 g metallic Hg, 15 g powdered K;80, or anhydrous
Na;80,, and 25 mL H;80,. I sample >2.2 g is used, increase H,80,
by 10 ml. for each g sample. Place flask in inclined position and heat
gently until frothing ceases (if necessary, add small amount of

- paraffin to reduce frothing); boil briskly until solution clears and then -

=30 min longer (2 h for samples containing organic material).
Cool, add ¢a 200 mE H,0, cool <25°, add 25 mL of the sulfide or
thiosuifate solution, and mix to precipitate Hg. Add few Zn granules
to prevent bumping, tilt flask, and add layer of NaOH withgut
agitation. (For each 10 mL H;S0, used, or its equivalent in diftited
H;80,, add 15 g solid NaOH or eaough solution to make contents
strongly alkaline.) {Thiosulfate or sulfide solution may besmixed
with the NaOH solution before addition to flask.) Immediately
connect flask to distilling bulb on condenser, and, with tip of con-
denser immersed in standard acid and 5-7 drops indicator inreceiver,
rotate flask to mix contents thoroughly; then heat until all NH; has
distilled (2150 mil. distillate}. Remove receiver, wash tip of con-
denser, and titrate excess standard acid in digtillate with standard
NaOH solution. Correct for blank determination on reagents.

% N = [(mL standard acid x normatity acid )
— (mL standard NaOH x normality NaOH)j} x 1.4007/g sample

Reference: JAOAC 38, 56(1955).
D. Improved Kjeldah! Method for Nifrate-Containing Samples

{Not applicable to liquids or to materials with high Cl:NQ, ratio.
Caution: See Appendix B, safety notes on sulfuric acid and
TRETcury.)

Place weighed sample {0.7-2.2 g) in digestion flask. Add 40 mL
H,80, containing 2 g salicylic acid. Shake until thoroughly mixed
and lef stand, with occasional shaking, 230 min; then add (1) 5 g
Nap3,04-5H,0 or (2) 2 g Zn dust {as impalpable powder, not
granulated Zn or filings). Shake and let stand 5 min; then heat over
low flame until frothing ceases. Turn off heat, add 0.7 g HgO (or
0.65 g metallic Hg) and 15 g powdered K,S0, (or anhydrous
Na;50y), and boil briskly until solution clears, then 230 min longer
(2 b for samples containing organic material).

Proceed as in second paragraph of 955.64C.

Reference: JAOAC 51, 446{1968).
CAS-7727-37-9 (nitrogen)



35.1.27
AOAC Official Method 938.09
Fatty Acids {Volatile) in Seafood
Coilumn Chromatographic Method
Final Action 1960

A. Apparalus

(a) Steam distillation assembly.—Figure 938.09. Assembly con-
sists of boiler flask (3 L} giving steam at constant rate so as to
_ produce constant rate of distillatior, distillation flask, condenser, and
200 mL volumetric flasks as receivers. Standard distillation flask
with side arm (ca 9 mm od) attached near center of neck, and with
steam inlet tube (ca 10 mm od), is satisfactory. Heating coil of steam
generator is made by winding 1.5 m {5”) 28 gage Chromel wire (or
equivalent) around hollow pipe ca 6 mm (0.25") diameter and
heating red hot to detemper wire. Leads into boiler flask are brass,
Cu, or other nonferrous metaf ca 3/32" (2 nun) diameter. Insulate
and shield electric leads and contacts to avoid possible shorting and
electric shocks.

Any simifar distillation assembly may be used if it is of capacity
to handle volumes specified in method and gives 57 £ 2% recovery
of acetic acid on distilfation:

) Chmmafoéraphic mlf}grprproximatcly 15 % 250 mm.

{¢) Source of air pressuréor compressed N, gas equipped with
pressure regulator.—If such source is not available, following
system serves purpose: Fit 1 L side arm flask with 2-hole rubber
stopper. Pass glass manometer tube 70 cm lfong through one hole
in stopper so that it reaches bottom of flask, and through other hole
pass glass tube ca 8 cm long, whose upper end is connected to top
of chromatographic tube by rubber tubing. Connect rubber hand-
aspirator bulb to side arm of flask. Fill flask with Hg to depth of
1.5 om. (Height of Hg column in manometer tube indicates pressure
in system; 25 cm is equivalent to ca § 1b.} To maintair reservoir
pressure when chromatographic tube is disconnected, fit stopcock
intoline leading from flask to chromatographic tube; and to prevent
valve in hand aspirator from leaking, insert second stopcock be-
tween side arm and bulb.

(d) Rubber bulb.—3 mL. {Type used on dropping bottles.)

(e) Microfunnel —Biichner-type, 2 mL capacity with coarse fTit-
ted disk; Corning No. 36060.

B. Reagents

{a) Butanol in chloroform.—1%. Remove alcohol from USP
CHC); by washing 3 times with % volume H,0. Add 10 mL
n-butanol to 1 L washed CHCI, in separator, shake vigorously, add
25 mlL.H;0, and shake again. Let stand until lower layer clears, and
drain. Discard upper agqueous layer. Store in contact with granular
anhydrous Na,SO,.

(b) Butanol in chloroform. —10%, To 900 mL USP CHC, (not
previously washed) in separator add 100 mL n-butanol, shake vig-
orously, add 25 mL H,0, and shake again. Let CHCl, stand until
clear, and drain. Discard aqueous layer. Store in contact with granu-
lar anhydrous Na,50,.

{c) Alphamine Red R indicator—Dissolve 50 mg mono-ammo-
nium salt 3-(4-anilino-{-naphthyltazo}-2,7-naphthalene disulfonic
acid (ICN K&K Iabs, Inc., PO Box 280350, Cleveland, OH 44128-
0250} in 25 mL H,0. (Red solution produced by 1 drop indicator
in 20 mE H,O must be changed to violet by 1 drop 0.01N HCL)
Prepare fresh weekly.

(d) Cresol red indicator—Dissolve 50 ml o-cresolsutfon-

phthalein in 20 mL alcohol, add 1.3 ml, 0.1 NaOH, and dilute to
50 mL witk H,O. Use 2 drops for each 25 mL aqueous solution.

(&) Barium hydroxide standard solution —0.01N. (Store in poly-
ethylene or paraffin-lined bottle and protect from CO, of atmosphere
with soda-lime or Ascarite; dispense from 10 mL buret) [0.01N
NaOH may be used instead of Ba(OH), except in titration of Solution
B, 938.09E. NaOH solution must be used in tifration of Solution A4,
938.09E, since sodium salts are required for chromatography.]

(£} Sodium acetate-sodium chloride solution.—Dissolve 12 g
NaCl and 25 g NaCH;COQ-3H,0 in H;0O and dilute to 500 mL..

{g) Silicic acid —Reagent grade “100-mesh” powdered, suitable
for chromatography (Mallinckredt Chemical Works No. 2847, or
equivalent),

C. Standardization of Distillation Apparatus

Place apparatus, 938.09A(a), in laboratory so that it is free from
drafts and sudden changes in: temperature. Make mark on boiler flagk
at 1.5 L level, fill to this mark with H,Q, hesat to hoiling, 4nd boil
several min before starting distillation. Transfer 150 mL H,O to
cistiltation flask, add 1 drop H,80, (1 + 1), connect condenser, insert
steam inlet tube into distillation flask, and bring contents of flask to
incipient boiling with burner. Connect steam inlet tube with steam
supply from boiler and steam distil. Regulate rate of evolution of
stéam and height of small flame of burner under distillation flask so
that volurme of liquid in distillation flask is kept constant at 150 ml,
and distitlate collects at 200 mE/h (Period of collection may vary 5
min for 200 mL distillate. Keep volume ir: distillation flask at 150+
10 mL. Stop boiling, if necessary, to permit test of constancy of 150
raL volume by momentarily interrupting steam supply. Few trials
will show conditions necessary to maintain constant volume in
distillation flask and constant rate of distillation.) Determine blank
on 2 successive 200 mL portions of distillate by titrating with 0.01N
alkali (phenolphthalein) in CO,-frze atmosphere.

Transfer 50 mi ca 0.IN CH;COOH (concentration must be accu-
rately known) to distillation flask; add 1 drop H;50, (1 + 1) {aveid
contact with neck of flask) and 100 mL H,0. CoHect 200 mL
distillate and titrate with 0.1A alkali. Correct for titration blanks and
compute % acid distitled. Distillation technique and apparatus are
satisfactory when recovery is 37 & 2%. Apparatus so adjusted gives
recoveries (£2%) of formic, propionic, and butyric acids of 40.5, 81,
and 92%, respectively [JAOAC 21, 684, 688(1938)], on 200 ml.
distillate. ‘

D. Preparation of Solution

Weigh 50 g comminuted material, 937.07 {see 35,1.01), into tared
500 mL wide-mouth Erlenmeyer, add ca 150 L H,0, stopper flask,
and shake vigorously ca | min to effect thorough suspension of
material. Add 25 mE IV H,SO,, mix, precipitate proteins with 20%
phosphotungstic acid solution (40 mL is usually enough), make to
300 g with H,0, shake vigorously ca [ min, and filter through 24 cm
rapid folded paper.

E. Distillation and Computation of Volatile Acid Number

Pipet 150 mL. prepared solution into distillation flask of apparatus
and make acid to Conge red paper with H,SO, (1 + 1). Steam distil
as in 938.09C. Collect 200 mi. distillate, titrate with 0.0LN NaOH
to phenclphthalein end point, and designate as 4. Collect second 200
mL portion distillate, titrate with 0.0 1N Ba{OH), solution to phenol-
phthalein end point, and designate as B, To calculate volatile acid
number, multiply titration obtained on distillate 4, corrected for
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blank, by 4.

F. Determination of Formic Acid .

(Caution: See Appendix B, safety notes on mercury salts.)

Add 2 drops saturated Ba(OHH), solution to distillate 3, 938.09E,
and evaporate to dryness on steam bath. Add ca 5 mL H,0 to residue
and | mL more of 1N HCI than necessary to liberate volatile acids.
Filter through small paper into 125 mL Erlenmeyer with standard
taper joint, and wash paper with H,O in such manner that total filtrate
equals 30-40 mL. Add 10 mEL NaCH;COO-NaCl solution and 10
ml 5% HgCl, selution. Connect flask with standard taper air con-
denser and place on steam bath 2.5 h

With suction through glass siphon attached to funnel by rubber
stopper, trasfer precipitate of Hg,Cl, to previously weighed micro-
funnel, 938.09A(e) provided with glass fiber filter ca 2 mm thick.
Rinse flask with 1,0 followed by alcohol. Dry 30 min at 1002, cool,
and weigh. Weigh funnel with another funnel, prepared with glass
fiber filter and treated similarly to one containing precipitate, as
counterpoise. .

Weight Hg;Cl, (mg) % 0.0975 = mg formic acid in distillate. To
calculate total formic acid criginally present in‘aliquot of sample in
distillation flask before distiﬁgtion, divide mg formic acid found by
0.24 {fraction formic acid diépilled in second 200 mL distillate) and
multiply by 4 to obtain formic acid in 100 g sample being analyzed:
[Note: Factor 4 applies only to products prepared as in 938.09D. If
other sample weights and atiquots are used as for eggs, 938.07A (see
34.1.19), appropriate factor must be used.]

References: JAOAC 21, 684, 688(1938); 25, 176(1942); 28,
644(1943); 33, 848(1950). Biochemical Z. 51,
253(1913).

Revised: March }3:996
CAS8-64-18-6 (formic acid)

© 1996 ADAC INTERNATIONAL

110 volits
P

500 mL

8 distilling flask
=

v

B )

§ 3 liter flask
2

£

5=

Figure 338.09—S5team distillation assembly



nalnufiiSenwaen1sifin Hypoxanthine
Adenosine Triphosphate (ATE)
Autolytically dephosphorylated
Adenosine Diphosphate (ADP)
Autolytically dephosphorylated
Adenosine Monophosphate (AMP)
Autolytically deminated
Inosine Monophosphate (IMP)
Autolytically and microbailly: dephosphorylated
Inosine (Ino)
Autolytically and microbailly hydrolyzed
Hypoxanthine (Hx)
Oxijized
Xanthine (x)
Oxidized

Uric acid (Uric)



NARYIN U

RVFUERS profile WHS analysis data Ala

standard 1 Profile

Time (HIGMM:SS) Type (Temp speed) [Value ( "0 or (rpm)
00:00:00 Temp 50
00:00:00 Speed 960
00:00:10 Speed 160
00:01:00 Temjp 50
00:04:42 Temp . o5
00:07:12 Temp 95
00:11:00 Temp 50

end of test time (HH:MMSS) = 00:13:00

initial idle temperawre ("Cr 50 +/- 1

tme between reading (sec) 4

standard 1 anﬂysis dara

description formula
Peak 1 ViscAtPeak(1,7)
‘Trough 1 ViscAtTrough(6,12}
BEreakdown ViscAtPeal(1,7)-ViscArTrough(s,12)
Final Visc ViscAlEnd(O)
Setback ViseATEnd()-ViscAtTrough(6,12)

Peak Time

TimeAtViscPeak(1.7)

Pasting Temp

TempAtViscRale(1,7..1,24)




