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FT.3T. 2539(37).— Fra 1T TLHL, ATTIAF Feq AT =AH, 1955 (1955 FT 10) FT €T 3 T Y&
TRAT T TANT T g0, AL (AFTa T, Haa AT W) (FF07) sraer, 1985 7 i< HereT Fid &
foro et smeer s=T<Y €, sreta-
1.(1) TH S FT HIAT qTH IALH (THTA A, Ha A AT (914a) (FF=707) Ti=ar dorre amaer, 2025 ¢ |
(2) TZ TSTIS H THTAA T ATE Bl TG gl
2. AL (AFTAH, Fraferan A7 i) (=) sraer, 1985, (T THH T8+ THT S A< Fgl TAT E),
T 20 T %, ITEE (3) H, 7T @ F v\ 9T, et 7 Tl ST, ;-
., SF-TATARTIAT T
1. FT T TATARILAT TLAT TS FO ATHETT T SEH AT FIT ATHETT TG, 5T FIH
st €t enfier €, # g=rfera foram SToam)
2. S TATARIAT G0 U & HEA I FH § FH TH RIFH & q 49 (A0 GLHI 6 T | T HU-
i fRerfat srameaT=t 9% s=rlera B sraan”
3. I QLT %l TTL=AT VI H,-

3752 GI/2025 )




THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(ii)]

(i) 9T = 3 T 9% Aefered ST T@T ST, ;-

‘AT

gdreror Y FriTEf

1. fro= T srEgn

AAT-IV, IET-F § FF §E&4T 1 F A9 |
2. fafars e T srAETr

AIGHAT-1l, ART-= § 7 AT 21 F AT |
3. S8 = TeT T AT

FTEAT-1V, AWT-F % 7 §&4T 2 F SAqA |
4. ARtAF T2y SR FEAE HET HT AT

FTGHI-IV, TET-H o 7 47 5 F AT |
5. ST § ereeiierar T Starermer

5.1 IT&HIT

) Tedt AT AT gle TAT A AT gie =i

o) R FTTHT AT AT
T) SEIEHT IT 934-TTUF A TATH HISHIRIZAT [theed

(
(
(1) FTIETT FRF=r FreT qahrT e
(
(

5.2 gfaar
(i)

(if)
(iif)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)
(x)

TIEAOT FHA T AT 61 [ T2IT AT § ATH F AR SATHRAH AAT HH: SFAT-T HTAT
# & (S 100 e

HIA 8 FGIH Dl ATt [T e q9T o7 T ST 0 /1= Al GG F7 6 (0 qa9qh
IEIEAREEAEkaY

TLEOT A o STTA T |AT (ATH) (T BT TG FLA 6 (o710 SAaeT T TLEAT T2 0l q1T
T FRTST G7 IAT) FT FHA o6 STel F 9 AT FF F qaqdi (Hldhel FAH)H T ToaF |
qred|

et e  forg rw oy Y 7T (S 100 . ) o ST W i F adq § T
FTH 6 T ] FHHL & 2. AT (T T a4 1 30 3T Afewaa a2 qrec-arer § a1 a6
e ux A& =5 T fFam)

qT I FAAT BN FHT: ASATAE  He T Fga¥ He & o 30° dfeqgd 9w "@qfad
(FFEferfae) F4)

e = % ara, ol v aa9 1 - § B gu 20 £ 0.5° Ffewas uw 9y w5
F forT wqiera #7)

A =S F FIAT 6 AR, AlEHT T 934-TTH AL TATH ATSHIHISaL thee? a7 0.45
TSI THe (heed T ITANT Flah (AaTd & TATT § =T T (heed Fel

e (fheeye) T T Tl AT FATEE § o a7 60° FoHTH U< qTeL-ar1d T Fiteh Lt
SATNEY T ITART Fd g0 Ohal T Faid § arread w2 (Ted TaareT % f&FFweT &
& H gie e AT gie UL Aa HT €I START 73T ST FhelT €)1

FTCHTHLT o FTE ATATT HT ATAATHIIAT UHT H2 (TS SAFLTF BT qT AALATT T FAL 6
TIHTT I ETU) 3T TATA TSR T € T STANT FHLeh AFLAUN FHT A TFHIE H2

= Afaieh, 30 Rt Sfcaas u= uge & & ASaTed 5 3 aga< =5e & forw aqiea &
T = &7 qadi &1 20 + 0.5 =Wt Sfcqad 9% AT w5 & o w1-F+1 {ard gu aqiera
T ST FATC 0 fog & FqTE TS AHRAT F ATETE AT HT 9 Rawie w1




[\ II—=vE 3(ii)] HTL T (ST ETLTI0T 3

(xi) =T 7 T F 27 AT TdAT H AT T AT F AT H 15% ¥ 37Te0 T 3q< 71 g, ar 34
FATISTR HTHT 7T gl AT a9 1, 2 3 3 F TR0 agd 9§ ygi~y e &, T
T T A THT T HIAT FT STINT Fileh IGLAT STHAT AU

5.3 AT
Hr=r o o g g ST FermefieraT % Ssed/Eee it TET A

ITH SAFAYT FHT FHTH (TTH)
S § FAaefierar % Teeg/seey = forT o ayeqor et 7 gera (A E) X 100

6. T giora 3 (SETTw) AT o errehier S (Suage)Fr FTTemor
6.1 STHTI

(F) T TATeT AT gle =i
() TATT e aei|
WELCEEATEL

6.2 Wit
() TF qE-ATd 500 T, e A (Tseg1) § 100 T, qe FgaT o)
(i) T TATNEL & ITIRT w0 60 =T Aeq=9 F qIOH 9¢ A7 gle Wie FT ITIRT Fh

103 =3t afeaas o 19 #¥)|
(i)  foreTaE * ol arsdiEor, Sia 9% I 9 9O T g1 S0, & 18 q16 w7 AT (TE2)
e )

6.3 IITET
ZIETUH ¥ET druauy (IrH/100 f.5T.) = sseg2- T 1
7. ufer@e uf¥e 1 Rt i amEr s

7.1 ITHRTTA

(F) TATUAE- AT TOTTeAT
() TATII TR aoie

() 0.45 Az ffis freex
G EERIEKEEPC]

(F) e AT

7.2 T SR i i AT

(F) @A ufee (Houd 5. 9005-38-3)
(@) gl A qTeX
() ITEE TATET (T Touvem)-
(i)  3T%eT WA J1e § HIRTH Uleirde #aat (5 Tduw & 5009.91./[.#f.) #F v g@ar a9
L
(i)  HIRTH Ul i AME fAaae: 10 .91, aiegafes woares § «vrsr 10 . @
UTATHe qret 3T =6 10 [T, feereaT ares § 9 #¢ 3T I8 1000 fo.ar./[Mf. #1 =i®
e Tar 2
(i)  FEIH UleTae geaadt 7 fFeae ;- 1.0 [T, w=iw gs [Aeae #ir Ao are &
ary 10 .. T aq 2 3T F=dhr avg F e 7g 100 W /[t #1 gegadt a9
[EERCRCIE
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(iv)

o /M0, 1 qeradt 7 e a2

THAT HIEAT & ATATE e q0ft § Fforq Tashar &g a3 #7

1.0 T, =T, FeFadt AT AdaT T A 9= & 9r 10 [, . % a9 #4178 10

Tt
#. . TereRar TR AT T | STIRT o6 S Aol | ST 7y S | 99 |t
EICED GG TR A hr /AT | At oy i "7 | (st
(Fram/fast | () (Fr.=f)
)
(i) HTF 1 10 0.50 0.50 5
(ii) HTES 2 100 0.25 0.75 25
(iii) HTTF 3 100 0.50 0.50 50
(iv) HEE 4 100 1.00 0.00 100
(v) HESE 5 1000 0.20 0.80 200
(vi) HA* 6 1000 0.30 0.70 300
(vi) | w7 1000 0.40 0.60 400
(Viii) HTEE 8 1000 0.50 0.50 500

(1) THAT qTATL FHTAT

THA TATE T § Tl T o0 ST Aol BIHAL Tl A [y § 2T
S AHAT & 70, T &7 3feel R q1ex (1:20 Tsg/dT) F a7 FEead AT ST A1e 0

(i

(iif)

(

7.3
(i)
(if)
(iii)
(iv)

(ii)

TIT AE B & [T FAL & JIIA I @I T ANRY, TTATT 316 & FATT & I

AN o
HSTHLST hTAT AT TN

& 100 )

iv)

fargor FREe § Uiewee & SUterd /AT F7 A § T@d gU SIS A1 aq FE (T 50

THAT &1 =9 ATE F AT 6T ST A1 6 3 Uahe a9ai (TRATHe) & 7S 9% qigdl &

ST g ST Yeasd A Fr 0.45 "Arew AT fheer & fbeer ¥ siiv =z 2 A
THI U 7T d9er offor & @9

RIERI]

T ATt Yorret § wree fErerae siiv o F9a v 7w /A (50 7.9T.) F¥ -
AT TTFe T
FHZATH IS FY fT AT oot & i giatwar 1 |4
T qT & forg ok wfaferaT & gag § aifsa 2 i g it oEr w20
fEraroror % forg e Aot & afvta seridcrnes Rofaat 1 soemT w8

qroft
(i) | TS ARUATH AAHFIES T TAHT HieH
(300 fareft x 7.8 fareY)
(i) | Ffaw qTIHH 65° HfcaaT
(i) | fRewex ATFAF GARIF [Seded (ATAEST)
(iv) | R araam= 500 FfcaaH
(v) |dwHE THIH(EE
(vi) | A&t 0.05% ufafes ufie
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(vii) | e T 7T 50 ATZHI AleX
(viii) | Forrer stfemrgor TR AT e
(ix) | aTg e 0.5 fa. =ft./fAwe

7.4 71T

- o TT HiGdT ST aT3-3TeT 6 QI &6 AHL AT [AAAAqL 6 qT HIAF a9 aa10| Ieh
STONTHT FHTHT FT STTNT Fleh A a5k & T THAT § HIS[E Uferde it Jigar Faiia #i
AT = THUA +AT
aTE gAY a7 Fe (fis vl FT e g
TFT Tgel fae He &1 /9 g (WTHF 6T qizar)
TH 3@ FT &1 &

T T FT ATS- T B

TATT S GG HT AT (7 G FT STANT Fileh it AT Ghel 1 §
TR THATE - (X TH)(2 A1)

T S
£ (i) = (ZATE) X U 2 - YU SUFH AT5
TS - (ST
IaTgLul:
T 2 4 6 8
ars 3 10
e areoft aeT-
T E15 T REEEIR
2 3 4 6
4 7 16 28
6 5 36 30
8 10 64 80
ZuA =20 Yaré= 25 SuF2=120 | TUFEAE =
144

TH(FATT) = 4(144) - 20 x 25/ 4(120) — 400 = 0.95
H(E=Tqw)= 25 x 120 — 20 x 144/ 4(120)- 400 = 1.5
e s & forg s g

ATE = THUFA+AT

aTE = 0.95TH + 1.5
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7.5 9+

qTea<E UH, ZATSH-STTATAT U, FHAT Sof 2022, TIeATH TS, ATHATIA 3T AT e THam
qaTeT I IFht w1 ARG # F orw vw v Fguenerw B s9 e otw wrdewThr i
TAFHIOT T 3 ATegH 13 3% 1 F§&AT: 1000470.

8. HLSAT FT ATYTIT

8.1 IqHI
(F) TAFRIETHIET
(T) TATIeTTese Jete
(M) AT e
8.2 A S stfvras it dardt
(F) T sT-A(HTTUH .: 92-31-9)
(@) K-FTSAT 7T (00 7 11114-20-8)
QEEASICIC
(%) ATRHE T 0.06 M T -3 (Eetsm)=e
(i) T H 2 mM it Figar 97 ST T wid g A w2 (10 W A g # 6 . am)
AT oy 3 forg 9 & ai= fee 9% aea |§
(i) 2 mM e w=iF = F 0.6 Tt Fr 19.4 fo Y. art § ffemse =8 0.06mM Fr
HIdT T qq H2l
(F) srfrstes fY: FXo 7 T2t =T (2 /st
(i)  ¥T9F % T H -heoiad, (TF Tohe S TIATHRI2E) AT TIRT H2 |
(i) 10 Fo.=T. Ficgates weh o
(i) 20 .37, FESATH T A9 H S TH 10 LA TaF wrew 7 S Ted|
(iv) AT FATEh | 5-6 0.0, ITeT STel 3 s 1 =iet | q97 fAeqor & oo i o
= foe % qeH F |
(v)  ITHT T SUART Fh stad 7w 10 fAT w7 @ ey F v s v
I
(=) srforeRstes |1 FesiaTe  wrefier =ier (0.04 T /M)
i) 10 A=A aiegates e o
i) T FATER H 200 HTZHT AT SATHFRHF T ST ST ITHT T STTRT ek SATad AT
10 for.=fr. ¥ S gwear % forw st avg fe)
12Tq9T : JqF FTETIT & FI7 & Tged 2IGSIT 57 S ATHFHF ST TITF 1T F ATAT TITT 134T
STTAT T |
(®) AT e i G
Fr=r <1 T ATt § AR S Fsta s e (srfserdes =) ofiT sto 1 e
O(F=h, & sTer), 0.008, 0.016, 0.024, 0.032 3 0.040 7. UT./F =T, FEAT ATer LSt
a9 fEreaT (F= T qrEAterdt §)6 UF J@dr T Fi:




[T &% 3(ii)]

HILT T TSIA . AHTYTL

#. 9. IR ERE) ot (fr.=ft) st Tisar (Frar /e
(Fr =)

(i) 0 300 0

(ii) 60 240 0.008

(iii) 120 180 0.016

(iv) 240 60 0.032

(v) 300 0 0.04

(W) 7 i Frdy
(%) T<= S} AT (S1) SaaTs & far:

(i

(ii)

(iif)

TV A T AT H Iq T F T H2 AT THA 61 AALATIT 7T HIAH a9 0l HHAT
F A g |

TAT FHAT F A H, T F AT = § Gl AR (1% AV/3T) e efiw aeea
T T ST 9 10 e T =81 aig Ry, 39 a1 S |

K-FSTA 3 TRl o forT fAeae T STt e

(@) T Tl IR & (AW

(i)
(ii)
(iii)
(iv)

90 . =T, I ATel AT T | 10 ITH T THAT ST/l |

FHL o JTIHTT 92 45 e TF 7@ TAT T2 Hl gaenid FedZ I THEIAr a6 [Haru|

2 TR &Y. FAT Meret 8w 3000 sy 9% 3 e & forg S #7)

TH TR ITH ATAAT (IS T ITANT ST AT Tothadoh 0T o faapaor & form
[ERINSIEIRC I EL

feoor : G 25 [8.97./8. 1. aeke IF 7T 7 G917 FIAT Gk Ik 141 F1 TIaT #
HTHTT TIT & [T, g7 F1 10° 77 TF FIAT §IT, aTi# aq 787 #1 Jqaraa aizar 0.025
f7.97./f8. 1. &1, St 7177 a7 #1 G197 F Ha< 51

8.3 wishaT

(i)

(ii)
(iii)
(iv)
(v)

8.4 IrurAT

U JATE TS (JT THAT) =T AT 60 ATSHT A2 o ST IqH 240 HTHT AT SETAT =T
CIEERERYREENY

T T THFEIAT T (AT

630 THTH 9T FFTTIT JTY|

T 37eT § AT 3 a7 o7eT | TG T IUTNT Feh ATSE 956 JATL Fil

AT a6 F TV TG H ST ol FIEAT il TOHT FHe

Fr=r faT T T T ITART ek T THA H FoA T GIHUT 20T TOET Fe s

8.5 g+

LTI T FEAT X ST HFed

% HYSTT = X100

fore 10 T 7 AT

THstresTeehT S, FAlaeh T, AHGIaFd of, 9 U, 2017, HIFAT 5 ¥ oS4 & STs % a1
HIETHISH ST *F HTEAT | FLSI|TA HT FeT2on| Fargrzse Tierw 165: 1-6.

9. RIFITSTH &l i 3z AT sraemor

9.1 ITHIT

(F) TANTAHT-ATATELT TOITAT
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(@) TATCTEwRe dot e

()

0.45 Tz RS fheex

(F) T e
9.2 THTET 3 Afrts T

(F) FHES (FUua §ear.9072-19-9)

(@) el SR AT

() ATE AT

(i)
(ii)
(iif)
(iv)
(v)

ol IR qTe. H FHEe AW (5 Trfiud & 500 f0.97./[ .. )&t v J@ar 73 w2
FIHISST Tl AT faaad: 10 . i aicgatfes womes § arewr 10 .37, wweed &1
T L oY 28 10 Y. sreere® are ¥ a9 #¥) 7g 1000 Har/MA. 1 =i+ fFeaa
AT gl

FIEITEA Hegadt e foerae 1.0 . w=iw e Fr segree g+ & |7 10 ..
T O < AT A= avg o v T 100 .97/, 1 Fegad’ ae Gea" aar g |
1.0 T, &Y. weaadT a9 fBeas 7 steereae g+’ & 9717 10 {7, . % gqar w1 T8 10
7.3/ = 7 wemadt A AeaT Tqr g |

ATEAT-VI F ANT-ST | GTUTE 7.2 F 3T GLUTE (T)(v) F SIqiq Aiag Laewar &g aam w3

() AT AR FAT : ATLAT-VI F AR-ET H GIUTR 7.2 % 3T T0ATE () F A e F a7

9.3 wishaT i< T
SHET o T EE-VI % SIT-9 § 9TTE 7.3 3 7.4 § [iEE 8

(FPeavr: FfF FIETH TleTae TFISSTT % a9 §ea&iT F3aT &, SATAT THAT TI1 FIH & Tg, TiovrHe T
FFHIT F37 # [T 2% CaCl TIeT [HATT1 FFITSTT SAFAT % [T 4T 1T FT ITIIT #2)/

10. AfA3rT FT sragTr
10.1 SYHIOT

(F)  TATOAHT- AT TOTAT
@) ReFer duads guasi e

(1) AATe a9 BT

()  FrEAG AT

(®) g &S

()  TATIEERST I

(®  FeFd e

()  HAr\*ex

(@)  0.45 grza fAfis fheex
10.2 T = srforsndss fr

(a)
(b)
(c)

(d)

T AN (Houg |5eaT 69-65-8)

FoIT T qTaT

ufErfes ufie (0.05 %): T frex vadiueht I o+t # 0.5 7. =1, ufafes ufte qerees %
FaT | A

HTAHT T T

()  TeT = a1ex | #Fee AW (5 Tfvw & 500 .97./[.) 7 v gaar 33w #7)

(i) HFer w=iF 7E qaraT: 10 . ategites wes § @ 10 . §fFee d

AT TH 10 .0, stegrere ot & aaer w1 389 1000 .97/, 7 T2t =er aem)

(i & TewfifRue == Aiegem: 1.0 T, w=iF ©e2 F seer aHT & 917 10

.. aF adqeT F 3T =l avg | e 77 100 /A # et ue wes
AT 2qT 2 |
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(iv) 1.0 f7. &Y. SeifRue A J1e &l Aeer AT I+ & a1 10 . . T gqar 3| T8
10 Fr.am./fAf. &1 SeifRue aees ad AT B |
(v) SEET-VI & - § ST 7.2 F 39 I () (v) F saa Mieg dgswar &g 9w
ey
(F) THAT AT FEAT : FTGAT-VI F TE-F H TRTE 7.2 F 3T 7T () | afvig [fee % qam)
10.3 ST i< ToET
ATGAT-VI F TWT-H % 3T RTE 7.3 3% 7.4 § Ffviq HiEe & g9
10.4 g

ATeaTS UH, ZATSH-STTATAT TS, FHAT STof 2022, TIeATHH TIHE, ATHATRA 3fT AT i aaar
AT 3 IACeht FT TG F1 * forw v ava f[gwomas f3fen S9e ofw wEeurh i
T THATF AT 13 3% 1 FEAT: 1000470,

11. T qIeAT-SeA T T STARTIT

11.1 SI=HTT
(F) TIFZRISTH 2T
(@) AT et
() EERIREE R
(%) T T
() FTET-aT

11.2 T & sttt aary
(F) oo ufde (fuue § 149-91-7) I7 TRAAE A (FT00E 7 108-73-6 )
(@)  wifea-fEarERees atvwas (Sroud gear 12111-13-6)
(M)  80% Sttt Fuy=iter: 80 .. Frareier & 20 A =ft. areit ferr)
()  20% F=IH FTAAE: 20 T HITRTH FTETHE HT 99 FHL 2 26 100 . =7, FiegHfes wmes
o =Tel | HH 40 T, &1, 9Tt ST ST g o forw ST 7 R 91t o |y /e & 100 L A
TH A
()  THAT TA FAT
(i) == e S A
ST IT T JF IITH TG FT 80% HAAIA & AT [HHTAT ST AT TN

(1) 10 fH. &, 80% STeftar Fuaier (Fedor srqara- 1:10 =/aT) % |rr 1 . &1, qEt &
AT e T &l TG AL FGL F 4° Hioqadq 92 @)

(2)  TorsIT FT ST=Y A | AT e AT 4° AT 9 1= [Hee & o 12000 xSt 9% HErwgst
T

(3) HUTHEET T UHEAT FX 37T AN o FAFwor & forg THeht TR

(i) 3T T (TS, U=IoH 3T FIah)

(1) @&T &7 & qrAT goll aHET 39 Frafteae 7947 (0.3 + 0.005 7m+) =i, 15 .. 80%
ST HAATA o AT &< # 4° Hoqa9 9% 7d A9 @1

(2) TsAOr FT AT TG F AT e AT 4°HTeqaqd 9% 5 f\e % 1w 12000% ST 9% S
T

(3) TATASE FI UHIT ¥ AT AN F AT F forT TEaRT ITTRT FL |

(&) drferw uire Aree A

(i) FRTET 100 fo.9m. #forw e 1 98t a9 o 3 =9 100 et T aiegAfes et | |
T 75 THAT e I ST ST O aF =l g [Ty S aa o oI 9&Te oo T J1U]

(i) O =T 1000 At frex arr o #1 3i7 st avg e
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(i) =TH "weiw ATE FAAIAA" F FT H AqA FL| TH i HAF AT (TR 1000 AT /AT
#ferw wftre) #r 2-8 f3ft Afeaas o= Sgia F37 U% 1 Hgid a% AT FohaT ST ahar 21

(iv) T Ffotq J1eft % SqETe T2is ATE [AAaae il arod qI=T Hl F107d SR & qIeqH FATER
¥ 9% e 3T T F 9T GTAT dF g9t Fh (AT 40-200 a7 /sex dfeorw ufhe)
FICTSIITT | (AT TITE HY | THT {9 HIAE (ST | [Tereh TTHE &l STaTd Jigar

areft | gerts S Bl
gt
. 4. ferarer (eI Tl TeS | F(eTH FATER, Tfersw ufae &t
LIEEd qteer, freft ofer | AT 1T AT HT,
WQH ﬁ-.m.k_'ﬁz_{
(i) 1 1 25 40
(ii) 2 2 25 80
(iii) 3 3 25 120
(iv) 4 4 25 160
(v) 5 5 25 200
11.3 afaT :
(1) T qZ@eelt § 15 et St arga star § 1 feft #ftex guedde aur 1 el sfex wrfed-Resees
I AT

(2) TTEAAT sl FTHAT F A=l aLg WAy Y = [9e 9% =
(3) U= fAee % Tegaed & a1E, 3 .. 20% HIRTH FEMe ST 3T IHF J1F o6 S[F HT qTeX
T H 500 "feaas 9% 30 e T TH F|
(4) AT 1T A [FTAT % qTE 765 TAUH UL TAFIBISTHIEL T ITANT FLh AT T AT |
(5) HEH & ®T H ATer® TS AT FARNIEAIA HT START FId g0 ST (A8 | Tk AES a (40-
200 7.3 /efe?) 9 #3)
(6)  Wferw ufte a1 TR THEeT § FA T AT 0l JigdT Hl o3h e
11.4 o197
T AT 00 0T LT, e Ul awdqed (STous)/Ame T3 T & &7 § F2
sfroosr (Fr.ar./Aama) = =t x S/ow

i)

STef,
ot = Fferaer =k & I8 ffers vt it #igar /Mot &

At = A A qrAT WA H
TH = qTH § TG FT 9T
11.5 ga¥
FHOT UH, Hieed &, THT THAT 2019, FIT-H1-TH T ITTRT Lk T Bl [To1s TTHIAT T (e
TSI TTRTITAT FATI, FHEE T 2017.13. ST 3 THUHY Taxerer| 101: Tt 1466- 1472.

12. A= e ok gieas v &1 sraemr

12.1 ST

(F)  UATAEHRS Toiq
(@) STET A

(M 3g i HE
(F) T AT

() o= dex
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4]

()
(=)
(1)
(&)
(=)

RO g

3

)
)

g

;q/v

(
(
(
(
(

%)

.2 T S s frsyor

eIl TfEe

ATEarS 8- 99.96% LEAT

o] UTATSE STUTFT-8 Yo

TTITATES ATSATT-20 T H9TT W= Lo

12.3 wfoaT
(%) & Reyr

(i)
(ii)

(%)

(iii)

(iv)

(v)

(vi)

(vii)

(vii)

T AT 319 AT IEIR G, AT v e -HIeT HT STANT Fileh ATLF T3S H AT [ T0THT
THA TATT Y AT AT g THAT ATF Seadt (1l 1< 60 - 80 & FT S|
THY ¥ AT w1 Rereer it At g Feea w57

Tk TR 32 Ji2 7 a9 7 T 7o (Sserdt 1) Tt #9;

e T % 2 £ 0.5 UTH G0 AR & e qie § TR Y, a9 HY 3T FeaA7

(357 1) R=lE #7;

THA &1 90° FoTad 9% 24 + 0.2 5 # {70 ST 3ad # 76, 24 5 & a1E, ST Aad F (A

¥ 1 = & forg 37 e & forg Sefihes ® ¥ 32 e SiiY S[oF T 9T (56 2) T a9 F

3 g Rl F:7

FHHTUT T ITTNT Fileh THT SATATT TR FL

TH 9T = [(F571 — 3=092)/ (3571 — T==TE11)]

T oo T | TEE T AR T A AT 2-5 T a9 &2 (W3: Th TH FT Tl a91) 3T
TH YTehfersies AT [@-fafeqd 1 died Taaaay wares | @ (feeqon o 1w aiteror a9 & arasr
2.5 ITH HF THE gET AT 0)|
0.1M =eaw gregiFdrse (T, 4 ITH AIEAH FregiFarze/ 1 diex Rftere a1ex) & Bard gu
AT, 3 o7 | 1 SfTe AT AT Y| FHIHTT FT ITANT FHleh TLEAT AT KT G@T a5 [Haid
ED

ST AT AT AT 4[5 X = (S55g3) (1 — FHT qIT)
T TETAT o6 T, A uoTTee T &l & f g2 § 1 [0e aF fare =1 avg e, w7
AT ¢ & Fieae F = [y gem # off a9y =51 avg & Wi & w2
T IoTTeHs T % T AT 6 U LT I, AT (A1) F e H 7@ g, T Srhiersice a1
A-=TRAa U e THAAEaT wATER § ST, 747 0.1M T aH g TS & 979 3 § U Al
HTAT T of 74,
12ogr: qR7eror 9T 7 0. 1M T STES1Fa13E & a9 79I # a17 200 & 600 147.97./#127 &719%
ofae TIT Flea® Qrae #1 aizal g141 18Tl STIT, 54T #1 JT37T J17% TIHe &Y Floas ulds
FETT FIZAT 7T JTETRT F11, fSraehT 1T 282 89T FTRT 33T 47 1771
T Wee Iguee e (311) # s=ef avg & WiHa Aguomas 997 & 10 Mferties #1 ae9
Fh LA TaTd & Fed (IrH/MAferefies) Matha 3| THishaor T STRT Feh aee T 9T 7
ot fetfia

FF TLIE0T ST T aore (A1) = (A1) (71)
0.8 ¥ 1.2 HHT AT AT TaX AT TS, FSEIH § ZAT o T IT AT STeA, ST T | &
%, ¥ Wi I fFar & e (S, 200-300 Sdu)| S T1Tt & M & o s a3t
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T 6 = TF [ZATT 3T Tt TWHF THHE 3T Fieas ThEe & foFed & g #39 & fow awa
THAT FT 1 5 T e

(ix) =9 &g & a0, 319 oY e 1 9941 & forg & e vwaHm 2

(x)  TosIor F29 F AT, FATER HT AT e F geT of, AT T IS ST H TR w1, aAT I
g0 HMF T ST gioas uiie & Gt off sreaelier 9arel & e & & fore St 417 &1
HETFLT FT

(xi) 39003t 9% 10 A== 3 forw Fdrwgst ¥ (50 feretier FETFIST S AT Irse TSt &[d T STTRT
FY)| ALATNTT SAFATT T AT Y AT S(HF TS Y Floas TR I AT quiae ®l TF
AT 1 Ae? TATHIT FATE § THgT |

(xiil) T UFHLHS HA T T I F AT AT ZT G, a7 A & A7 arer FE § qEgr F o
TAFEIE STof| TTHE TS Tl FATFIAC FLeA o (U, AT 316 | A% gIeg [l e (1:1) 33-
& T aF aF [HAT0 a0 T o= 1.0 + 0.05 7 g A7)

(xiii)  FATER FT AOTFA T T T 1 "¢ qF Ward| fioa St 7 7fs saegs® gr v dfafs aifed
RS IFAIGE TS (1:1) & |72 910 1.0 9% IF: FHEST w¢| T3 TT0= 0.95 F = 1 S, v
0.1M HIRTH FESIFATEE A & AT FU= & a199 1.0 £ 0.05 T FHATST HL TAT AFA
TFHS I THATT T AT N0 FT FAT-F9T T TF T T8 99 T 16 T8 5 e F forw fioe =
1 + 0.05 7% fRorT 7 21 91T; i

(xiv)  TH 9 drua R g1 ST 9T, FTes R Wy o e oY Gihen | @ <) e & a9 9%
foAT RATT T8 & 919 I% daetud &0 URE T & ad 9% 7 S8 S0

(feoqor: &g19F Tlere # Fie & FTE0d g14 FT THT ITIE1 # J19 Tgd 9 Z1ar &, Tq TF qrHT GHT

HaT 136 592 5171 81

(@) EFRF e F7 A

() TF I T SHF T T aE F AFATIq 2l T4, T Fleasw THHE I<h TFacFe (Floas FFe)
FT UF TTF 01 (e TATHAT FATER | B o, 719 2 o6 =g ufte saaq § 7 g oft za9
ATTHE T &Nl T STl 6 A7, AFerid HF TS FIATsed F001 & T § e § T I
THT g, T TFAT Floash BT & FAfeiee e TS il TRl H & o7 QI qTAT AT He oSl
T

(i) == gu freor # FES =@ § T 3T JMWF THIE JFE8T AT w3 & forw 0.5 5 F o
3900xS{T 7T F2TFgoT F2|
ooy 7fZ saeq® g1 ar g1aF vfae q7eT § Bloasw 5% quiae #1 T JT FI9 F 97 3F AT
FT AT A A2 TFLTIT THT FT FTTIT (39T T TFAT )1

(iii) gfoas Tfe I selidd o | guidde [Har|

(M) =W uiEe "qigar & e

()  srEtIT =gfas ufte I FHTs S FT 90° Ffeaas u¥ de U U grE sew § o, w7
TIWF URE F RUT a9+ T q@TU (A 92 24 =52)| A 399 a9 918 gar § 99 S &7
T TS (AT Tledash TRE) HT a9 ATTTh 2 5 T & 918 G0 1 a7 8; 3T

(i) A F 977, ST H ST Aaq F [HFhTel T FAL F JTIHE 92 52T g1 6 o7 SHIhe? § T |
BT M F a1, S 6 (ARl S 19 | AT § T Fileh AqqUT H AEHF €9 F SF F
ARG ¢, TF 2[E d Ale § AR ®3, A 72799 (Tseq47=0) RS #3) a8 qa9qw
RS E i v

(&) T it w7 Rt
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() TFEIHIE THE U FT Uk g § qof g0 (Sseg2r2) forefwe fRor # wmeiafia 3, & ager 90
T2ft Afcaae ux A o 10 STERT sfae § F@TaT T o S {6 F#3Y F qrIwTT aF UF SHhed §
ST TR 3T &M

(i) TFESHET TWE URTE 3T R (I5075) F HIh FoAH il WHIS F¥ e fRor &1 Fvae & fow
500° Ffeqad U< 4 = F T A% sra= | wqEia e wiil

(iiiy T g Ara F f2or o7 AR F¥ ATt 3w =1 g F forw SHvheY # T 32T g F arg, R
T TG (TY6) Algd (S0 FT qlet Y ST THHIT FIT TG SATATT 20l TUET e

TG AITT = [(T795 — T=076)/( T=T5 — Teoq212)]
(iv) T FHHor 7 IUANT Fh TG AT FT Tol Hih TaFehes eMHF UMAE & dTaH FoaH7T &7
et w2
T % foAT Uamewe T =W U &1 a9 (UTH) = (Teq4T=0) (1319 AqITd)
(%) Pioas® e Fr g
(i) FTTAITAF HHRTRE Uhiorsh T LS (T, GUATSE STUTFH-8) & a7 741X 40 x 250 fH+t
TATH T START ek Gledad hae| | o7 THae-gaqeiier FIReT ¥ Fleash THe il T wil|
12T FITTHF ATEITTI 3 HIETH G, ZI3S1THIcrF TIHS-FaT9fier 5929 a7 & Jrd Jed 781
g &l get 37 o1 2
(i) pfeash SFFS T FHiAH 6 o |, FF 919 §, TF TEelfoed T FT STAN FHileh HIAH 6 HETH
H O | T Ggcdqul ¢ o Fiad & I &7 o o § THT g 99 aF o6 <0 o g@d o
TR F T O T fae 7 )
(iii) TF T T Floah hFee T T 8 Lo H AL S1qT 8, T HH 24719 § JEeTioash 97 HT STAET
Feh HIAH o 9T o HTEAH & TH G Fileh SIATAAISEE TIHT & LIS I &7 o TAT SAT(AL FT 2T
3
(iv) AT FT TT Th GT0 ST T HIAH 6 TATg o 350TATH T TTLTI FHlH I &I h [T START
T T ST ST aYTET (IR F o0, 0.015 SFeyoT THTSAT o Hia<) 7 87 90|
350THTH Fit TS Fieas THHE FIET ASGd AT IqT ¢ 3T Tk TIFSRIETHIET & STINT
FT SATATT IqT g ST hael 97T TETG=F Tl JIIAT g
(v) TREeTfee® 99 &7 ITANT & 0.1M HISTH e FTEE 99 Fleh I Tege (T, HiAH &
T § STAT AT TFHUE) FIT Fieas UHE &l A6 | ATHRTT Floas UHE STUuad-8 I8 &
Tgd ST T AU &1 ST 3| FHierd aor | frenoor gfeas v w @ a3 & 9 & g
0.1M HIT2TH ZTESIFATES il ~IAqH HTAT FHT STANT FIAT g
(Vi) ST FAH & q(:HATT HT AT 350UFUH U HqdTg 6 AT & TG grav &, qT THl
Fleas TS &l gaT f3aT JATAT g1 TR MREies sa® & =7 # 0.1M HISIH e IFaTes &
START ¢ 3 Ao {ta Bfeas THHE =51 & @@ &7 T & forg o = afg = ffeard)
(vii) 5 x 50 7Y Fiew ¥ AfEd vraTaTze ArEane120 2RSS ®IH AT U= sT <18 & ATea9 o
AR ([EATHUT i 5RT) [ERE Floas THE F T T -0 HY a9 aF 4 Ja18
FT faea ArersRar <120 uS/m 7 g1 ST, ST 7o FTershar Hiex & 9797 14T 2|
(viii) =g giataa w2 & foro B sifaw ame % are Iow & a4t gfeas vfie gor fRu v g, #few &
TTAAATZEE I T T T &0 T aF o 35000H q7 Aq(AY FT AFATTOT FiAT FT 404 F
T ST 3T 1T SemaeTe R 9T F /9T (ST F 1T, 0.015 S=eaor THETE At F o)
T g1 ATT| THFSRICTHISH seth & & H STATAMISES THT FT STAN FY | [F Floas U 7
H AT AT TR o T o 127 Ater 3w Frs A soue 9T e
(ix) Tt Fieas URE AT g29 § 7aE T & o7, T8 &7 F2 % JaArar SEr A0 (ST F
T, U ST T AT TATIREH T e T STINT THAT ST ThdT )
(X) 55° HTHTH q¥ LT TATET FT ITANT Fh Flodsh THHE ol a9 15 + 2 Hfertte i =
T AT Fe
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(xi) 15 o= SAtex pleas TiEE 717 1 50 T ey ATees Helw sl Sd § T avg o eHiad
T ST ST A | 90 =Rt Aferaw u avrrare q@rt) (SIS STET Arae STET 7 UF faheq
gl); T

(xii)y @™ F 91, 59T O S =g vt % forg afiia g, =1 &1 32T g & foru Sefiee # v
=1 & Tl i e e &t Sgar 9 @ 998 g9F #7 &F F Fieas uiie [ o =9
TE § TATE a5 RIS (T5e48) T dTet a7 Ag Tared "Hehftq gieas ufHe" gl

(xiii) fAeR{ta gieas ufte it srafore w arEft #1 =gt ufae % o suw aftha aqar Feaifa
FY 3T TG ATITT T TUMET F2 |

(xiv) T |, THIEHOT FT ITTNT F2h TG & 571 [Aewita gleas uite w1 aom Faifa w3

g % foAT e fta gieas ufie &1 a9 (W) = (Ss94 Tieas TiHe)(1-3@ qaTd)
() Hiaw e

(i) 0.1M ETESTFAIT UTeE [8.33 et wftex qifad eIt Tfers/1000 faeft shiex sifew smraw
STATAATEEE (ST, 3AME.) TA] FT FIAH 0l FAeAl Tdg F G Fieh S TOUFH-8 Lo i oieie w5
T o sraforg 71 Tro= warg & U= % aw&< 7 g7 A0 oo™ & 209 SIUuF-8 Fiaq &
ATETY F TAT SATARHFT T 9 FA o forw yREeTfoes 99 T ITANT H7|

(i) THF aT% FAH F 1T AR | ST.3ME. T T G Fh HIAH H qd Th G100 ST qh {oh T8 T
9t.U=. yaTg & 4.0, (rATq Feawiaha ster) & 9.0, % a&< 7 gl 10|

(iii) &= TTRAT | T+ BIH FF TFAAST L I ST A o [olT Lo &l T a2 qT607 (S, 4 Al
TR S1hY) § TTer, ITH T feTer 2, 3 YW &7 1M gres et uhde (83.3 fafereties #ifea
TTES AT UHe/1000 fAfer <fex sifaw smrae e st & a7 3

(iv) =8 %7 T w9 30 fee 7% U9 &Y e < o7 fi=-d= # Fama @ (99, 22 5 ffve § s aw) ufee
T STAFRT ST I & TAAAFT T T H AR o | ATA T TS F el )

(v) 15 Fhe % form ue w=fir Tie & aot-awr e, foe Yom o Y8 ot &1 5 e & form s 31
TERIT T T T LU ST T LA TTHT 7 0= S a1 & o= F a4« T 27 S|

(vi) TSrEee IS &l 9799 FidaH § AT S| 93T & 971&, 00T il (S hd ST ST & &MU ST a7
ST T TTUF S| AT T FIAH & [ F Tg [AATAHT ST A F T10F H FH g, AT HIAH AT
e o) ST & a9 T 947 AR W6 S T (o A1 A w1 U= J418 F 70+ % 0.1
o= zareat F fiaw 7 g7 )

12.4 g+

AAT AT, Mo AT, Feg Ue. 37 s draw. 2014, U o TSS9 HAT BT FIeahanerd
AT =W U2 FaAfas THeH 37 egf0F Ad U FHiGae Teaed | T A TATH Taaema
97 (3): 721- 730.

13. F<1 ht AT Tffe T e
13.1 I

(F) TS ATA/ITE AT JHTEEE
(@) TAFETREHTET

() HEELS

() TATTIfEwR Sore

13.2 T 3T i

(F) el (Fruua 7 485-47-2)
(@) grefEsfed (Hiuug & 5103-42-4)
(M  wErstae (Fuue T 56-40-6)

(%) ufafes ufee (oo =: 64-19-7)
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(®)

T THTee (HruuH 7 : 127-08-2)

TIEATIA gemraFTze (DMSO) (Ffiuuw =: 67-68-5)

2-griter (fruue #: 67-63-0)

RfRece 5o

2SRt/ = 1/1 (F/AT) (500 . Y. 2-Frter 7 500 . #f. 7t F &y fomm)

THIEE T 98.1 UTH T foray Teiee 3T 111 faet <hiex wforasr ufafes vfie v 9t § =t
i & 500 THAT sfe< &t 71T 9T F

fAereles afwwds: 550 far. FAagelka & 22 . gefRefm & 11 fasf e
TIUHTHEAT § =Tl | A w11 AT Aex Uefice a6 F a1 [aArd| AT9Hae il TA FT 6 od
T TEAATA Hi|

e T JIe (10000 =7 AT/ @refam w2ee &7 100 f.ar a9+ #2323 10
TAfereer ateafes @ # =) =8 AT 7T § RiReee 9« 7 =1ef i Rffees 5o & |7m3m #°7
100 fferchies T szt

THAT faera - frEor 3q 799 &1 1 9| 100 (et ateawfes v & o, 28 Ot 9 § s
ST § HTA, A ST 6 91 A 100 . &1, 2, ey = % {Are arnit #1 ==t avg e
Y AT e BT AT TG HI SIS FE A AT H STATAT Fae? (STUF) FT STIRT A2 |

13.3 gfshar

(i)

(i)
(iv)
(v)
(vi)

(vii)
(viii)

TR g =7 (10000 frfrow) it Bfss am=w (10 wresefier . |, 20 AEFeies, fiv =t
TIR) Fl oF S[F *hl Uah H@aT § 0Ue ¢ ¥ Tfteee S & a1 A= &0 1 {7, . Alex T a9
F @ T2 10, 20, 30, 40, 50, 60, 70, 80, 90 3T 100 THs/Ffereter Ft FEefer W Higar
T E)

1.5 .=, wfafrar =@ & 200 wTzAcler AT a7 719F o Y 298 800 ATzHter Magreiea
EIRERERE

=IAT F 10 Fehe o fory SErwgst ¢ qrfer 7g At g1 @ % =& % egel § WA fi FE g3 7
g Sl

AT F T T THA § TF < AT Ivg ITe sa(® qAqeee | AT 900 Hfoqad qraa 9% 45 foe %
T aTex ary # v

[T T FHL % ATTHIT TF ST H ST S 500 ATSheiier w3 el Fde § STef o7 a8
2.5 faferefies 2-sraeter/aret &7 frsor 1:1 srgoma (/4T & e amft i s==t avg e
s o ATYeT 570 TAUH 9T AT FT Aifeawer "geeq g

FHAT U AiEaT & [Seg AT9TI0T T TF ATHF 956 T He| 3T

FATE-37eT IT A570 T HTHF a5 qAT UHH-3T IT FHIAT 5T T FTgdT AT Feh AT 997 §
FHIAT T it w9 et w4

13.4 1T
950 T T START FTeh FoT FAHIAT TS AIAT 00 TUET A

Trear (Mar/fFan) =

T g7 wisaT (Fr.am./Aiew) x T a0 ateqm x s (afE #:rg 2)
ST T A (TTH)

Trear (fr.am. /)
10000

g % ¥ =
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13.5 a9

wrER, T.HT., T, ., SWaq, f., R, vh, uewtd, F., 6, ., A9, S5, 2024, T
FaeeRe Rusm Ot siftenresam U Uwisam X #ifefhaaa atw i wiEr
TfRreE Aot 29, 3262.

14. skt 3fiAY ufdre 1 s (Rfre sefiay uffe & fom)

FATE Y REFew 3T UHTE T 3T 31eeT-20 STIaHT & AT UAH Ut FT ITANT Fleh AHIAT U
fargroor § ua vy fAfdr anfaer g omd 99w & s ulte v ager v a aeer-2u st
F T T AF & [T () TR AT g1 Seasraheor T TUeHT HieH 9% Jo fhT S 97
FATE T T SAHIAT UTHE FT AA e Haaaeiie giAT S a1 90T =l Sqaid aaT &, forae
T | A ARG THET Ui F 9 G137 7 94T -1 §99 g1 S04 2|

14.1 ITHIT

(%)

(@)
()
(=)
(®)
)
(=)

FARHE Ry Iah TUATTUAHT TUrTe | 36 fafer 3 forT efoash SUheon T ST 6T ST JahdT
&, T AHT AT o6 TAFHIOT ] AT FIA o (T JAFOT UTSAS il TR FHee o0l ATl
LR

FIHSUTHT Fierq.— #1718, 3.9 fofy x 150 fAHT x 49T (F07 AHTR)

ASSECa qTEaIaae (10, 20, 200, 37T 1000 ATEHIAT) ¥ feom

e e |

AT Sete |

TARTETTAT SAra.

14.2 T 3 rferereter fArsror dame AT

()

(1)

(2)

Q?ﬁ?ﬁﬂ%wwﬁﬁ fRTaT  sreert F1 9T F2q gy e § i stfsrereent &1 T

Q’ﬁ?ﬁ?{hwaﬁi‘iw(ﬁ%ﬁ?ﬁﬂ SYANT F o0 FAT AT ShfeTs Aftd: 9= § 5%
(Ssg/AT) AT 2Tae 3T

THTE T, & steer AtHFas (eftelt 20 fiw 2&): MeTar & STaen & A THH LT el

atoRa (ofteft 20) F1 TRteT 3

() ST st F1 5598 T T & T F A

(i) =@ T a2 ofteft 20 FT go & &9 FL qTH Ag AT B Toh 1o THT THIEHFL T el
AfoeRye qraee ofteft F H=r g

(i) oftefty 28t (SR & U qo= Atege™) & 1 el dex THETFL T sear Afvwds Jah

[T Sl¥ ZeThe ATF ATSHITIUE Hl €T of; I J1X g0l

(iv)  ofreft 22t & 1.0 Tferettex Memer, =& offeft 2u & wefiefiay. &7 steer srfsrads TI8s< ¥ 21,

AT oftelt 1 FaT a7 F) AT 10 Tehe F o acas e a7 A, e fhe ofiefy 20
FT Il & A TR0 0 T 51 o FAY 55°F U T T TH Fe T qoh UHTE Y, T ol
TR TIET A 7 S

feoaor: sifasd #1 10 872 & 57T T 7 #21

(V) TF S TRST B 6 a1, THEFLST feel ATHFHaS aasT 10 mM ZiaT g1 qaiisd

TETE T 3T 37T ATHFHT il FHL & JTIHTT 9L U SHHT H 1 THTg TF €L H1
1&Tavr: gl 1. ST FeET ATHFHF aTASAIT THI & GT STHFIT FIAT 51 ITIIT H T &I
TT FITT FT FAF GIT F2 TIT 34 [T 7 7 TG

(@) AT Ui AT = ZE9H 2.5 pmol/fAL . (I 2.5 mM) s aR Referfer 17 sefier ufte g
g (1 25 pmol/fAt. T TA-fEEE AT grEE): W@ﬁ? Q?frwﬁlﬁ'rr QFTQ’FCIT%F Qﬁ‘s’

TAREE N, TA-TIEIHE URE, TA-TAT2HM, TA-BRedH, TA-arsH e |, Ta-o81 |, Ta-ATS i,
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TA-GIIAH I, TA-H AU, TA-TATE, T 0, TA-FAHIT, TA-FL 0T A TA-A o1 2.5
MM FHITsIeT /T T2l =7t &l 250 ¥ A Ufergie & 9 § 6 Haid aF -20°F U< W& Fil
() 0.5 mM HET Ui Jiege™.—600 ¥ o1 0.1M g vF UfHe & 150 T AT 2.5
mM STHET e Jiegee § )
(i) 0.05mM =T TfEre "ieged —100 ¥ At 0.5 mM i#i|T Ufere =i § 900 ¥ & 0.1 M
gIeSad T Uiee fHar)
12o791:0.5 mM T 0.05 mM i1 Tfars ier g147 81 9c3% @59 & fare arer 377 37
77T &
(1) FTHEUTE Hieded (HIATST Fo):
() TegUe T (Afegae U): THIEFE, T ol Uegue U (AHHIT ®iHe 84%, wifdd UHE 6%,
THEIETEa 10%, ATq & BT &) g0 § UeqUe T 6 THT qI7<
(1) 1 e Iquee e § 850 =T, ot 717 )
(2) UH AT US[UCE Freie #, 150 .. THEERL &7 (el Teque T 9ix0 717 o
(3) T, =igor it I H =T T 1=y avg fAeT
12T99T : TogUe T Fa2e F1 UF q1 @I % J1%, 39 TTHT 4°F 9T FGF 9% FF (@7 11501
ST3742 TeqUe T FHL & TTTHIT 9% 1 THIg TF [€97 T5ar &1
(iy  Tegtz o (@teger &t): wHEfrr. &7 verte ft (2% i vl 1w viERe e, ae F fee
) U FTHT =t & w9 | fomr strar g; et sfafes freror i srareashar /gt gt 2
feTqor: gegge 1 F1 UF FIT GlaT & q1%, TTHT 4°F T3 FIF 57 #a 1 517 & 59737 G797 %
TET T@AT TR FFeTF TqUe 1 -2% (357/5507) BIIHF TGS & ar 3% 910791 95
THIZIA2TET FT FTTIT F21

(%) FTer Hiva <A :
() = e ater Aiede qHET H 5% (A/A)uEieieza 21
(i) w07 e Fter Aieae I § 95% (/AT THIE IR 2
(iiiy Vet Fter Fiede a H 50% (F/AT)THIE R B
(F) THAT TATT FTAT AT IHHT AT AT FLAT-
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TEREE F AN 2 A 29 10 F.A a1 & =1eege F a9T 98 5000 U T @i e
AT gl
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(ii) TTTF 2 10 o 0.20 0.80
(i) weF 3 | 100 fdfuw 0.05 0.95
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1 . o e $7 7arg 3 1T 220 Hoqad 92 Fldd Fl 79T F| FIAH T HS 199 Hd
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19.5 Ha3f
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T gl
(i) AT GiEar & AqE e qreft § o au Gawer F sqan Wewar 4y 99w w7
Tt
F.9. AT AT | FeiE qregerd & EERINAE SN ECE IR D] HATAH
Trear (frdrom) ST aTer ST a7l 9T+ | &g
Tl T T | AT (WT=HT AT
T () | () Ry
(i) T 1 1000 frfruw 1.000 0.000 1000
(ii) T 2 1000 frfrus 0.750 0.250 750
(iii) AT 3 1000 drdfiue 0.500 0.500 500
(iv) AT+ 4 1000 drdfrus 0.250 0.750 250
(v) AT 5 1000 drdfiue 0.125 0.875 125
(vi) T 6 1000 frfrus 0.100 0.900 100

e
FHIITAT S B 3 T UH UF 1986. TTI S[H ¥ el A & Fidhed H TG AR+ Ui H1 forfge
FIHERITRS (ML : GgAR LT THIHUE 3. TATA. . S . 69: 594- 507.

21. o-THTSAS A fafer T Taemor

Tg FFemeor 30 + 0.1° HoHTH I TaTH AT o eSS ITHH i HIE (U7 T Hd & o7 TR el
AFTF THT T AT & AT greg et Hf =T gregaresie & AR G 6l qadr AEF o1 9
e e i STt gl

21.1 g

(F) TIFETRISTHIET

() TATII e I

() I €S

21.2 @I #R G5 Tt

(F) FIATeTH FALES
(@) Tty TTEwEe
() ETETEAE Ui
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)

©)

(®)

(®)

2

(F)  IEFATH STEgTee e ®iehe (KHPO,)
(%) fRafas afeaa wiewz(NaHPO,)
GIERIEG]
(@) T AR
() USTEH a-THTEAS
(1) HeYW TT 7S :0.01 UF RS UfEE & 100 . &ff. § 25.0 a9 Frareed FARIES
)CoCl26H20) 3T 3.84 ITH TIfATH STSHIHE T FTAHL U W HIFH TATE Y qIT UL T HT
FTIT ATAT AAA § HUGIT B9 IT T HIAF AT el qoh (2T TZaT 2|
(3N) wERS TR T U 6.6:
()  &egas U 1000 . &1, a9 % oo a3ty ar # 9.1 UTH IefH SEErES e Wiehe
(KH2POy) =T
(i)  Toges &t 11000 AT e s+ F fore g=ty aeit § 9.5 v RafEeE @iftaw wieke
(NazHPO,) =T
(i) 600 At #fex geger ot # 400 =it dte Fegae U {9y, ¥ Iie Aaeds g1 v aeg
T T FegAT &1 &l TAIAFATTATE AT T &0 I U= 6.6 T¢ GHIASIT FHiE
T ATATS I =iel: T 200 At e 911 # 5.5 ITH AT =11 & 11.0 T TEfOTH A
e, I & 250 THEAT wffex T STeede F2 37 e, UF gL 1 6T 9 § &= F7 37 g2 30 faq
T T AT T a0
T AT =T (300 THeAT ftex RHfees oo & 20 ITH TIEIAAH AATRSTEL =Iet oY 2.0 Fefy #ffex
T ATATSIT I ST, f7 7 500 et Sftex aiegaicsn Fareh H STot, THT 6 d1 q7A7 6 AqER
TTEgE A Y e 3w giafed aam #2
T Hehce =7 1100 [t 32 9Tt § 10.0 TTH (T a9 o AT U7) TTH Hl ol 37 -y ffepor
&1 300 AT Iaad Tt | =Tet, 1 7 2 fHee % 3aret ofiw B, &7 i aRmae Berd gu 327 w4
T T FgrEar & fsr #5500 et afegafes s # =T, 10 AT ®iehe 9w v+ 6.6 =T,
T 3 FTT /AT § T < A< (o)
TSATSH TIHLOT: Teh UST2H FgA qAT F2 qTieh SATad o &1 10 . sraemeor ferfaat & srefia
15-35 % 1= sifaw &g & |

1.3 gfar

(F 5.0 . 1. T AFAET =AA FT FF 6T o¥€ S[AT 0l Uh F@AT | 09z F: 3T 372 30 £ 0.1 ©
Ffeaae q¥ R foFy 1T g1ex a1 § @)

(@) 50 fA.&T. TAaHaT wATEs § ¥ "qeAde 7 & 20.0 . &t five Y, wfuw md s 30 £ 0.1 ©
Hfeqa e 9T are a1 ¥ 20 e % forw zonfua #3)

() 9T FHA I, TS Hrord Feree § qFTE agAT 6 5.0 7. A fUUe Y, qure ia e, wes
T TEIIT L ST TH AT 912 a1 H 7|

(&) 10 [ee & ars, 50 . . wores & giafar o & 1.0 . &1, 7 a9 TI= W 9 aret! o5 =4
HH UF § ST HY, =F Bl [gAT0]

(F) = FT 9T i Rafees o1 & AT9e7 660 UF UH q¥ HE9 37 o ST F T THeb ST ol AT
T 3T ST AT ofq &g & F0a qgadl g, a7 H&H W1 J1 Arel 6 91 JAAT & (o0 T (62
F A staerer a2 U ufergie o ST Afeu &Y ofq &g & e M U ar vt &
AT et X o= eeh it STt g (T ThAT o &g & we qgad a2 2 e &7 &),

() TorEH 660 U7 UH 9T UF Ufepic F AST HIW D7 AT F ATAF g ST AL AT AST ST HaW

T AT T F7 2.

2oy giafaar awa w1 Sfaw fds 7¢ 347 srar § s giatera (@39 arar 8 7 a9 2w s
[ATaT FT T G, #1173 STZSIATZIT (AT § G117 FT 196 ST TATI5H 79T T FTET 37T
FIT HIT [FE7T0r F TROTET BT 79137 F771
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21.4 ET:

(i)
(ii)

T THTEAS e (TF ) FT USTSH =l 39 AET & &7 § qRArva 71 Srar g S Afes adreor
Rafa= = aga 1 .I7./fAAe it 32 F © = At SHfEAres Fam
T T o-THTSAST (A TaTer 0 TOET G T &, o8 7 % &9 | =76 691 Smar &

T TR = (40 X TF )/ &

STel,
40, T FTEF (400/10) £ ST 400 Fr.aT. w21 (2% =ver % 20 . oft.) 3iw s v o A
F10 . 1. uforgie Ay grar g
T, TIHL FILE g (Tl TAHL0T HIHAT/AHAT AL, I H) i
&1, foeret ° SafearsioiT aa= g S eht ToET 9 T Y ST @
(3F TETEATT AET - HEsT T q19F AT )/60
(3F TLTeA0T AT - A% yeror 3t )/60

e § ToET ()=

ARE:

O-THTSAST TTATATer; TRUST, SEEUHT HIARITE; @ JI5 AfHael 7 93 99g; G TS 97
HI<h THRUSA/SSUAS  [Aeus g g 4 SEaworers e, afeer g i sanrerrer
T ST STTRT 37 | Grer T [A=<er | 63 = 8, 99 119-120. srsuauaus 1817-
7077.

22. widiusr wiafafer v sraemeor

= TERIT T ITART TIES rfatater v Feifa s & foro G smar g, S = g6t F =0 8§ =5
T SITaT 21 sEemeer 370 Afewad i fu= 7.0 9% A &1 30 e F niieaoied gy
AT Bl ATGIES[ATESE FHIA I [hea e FIXT 82T [T STTaT &, 3% qaAqeiie e Hf TIFeMRIeH e
&7 ¥ gt B Smar )

22.1 ITFHI:

(%)

()
(=)
(®)
=)
(®)

EICEEEIR]
TIFITRITHIET

fro fiex
AT e soe
TeTierd fates
CAER LS

REEIRATTERS

22.2 T 3R Wi Y [

()
(=)
()
(%)
(®)
()
(=)

fowr (Eresterftatare) ufarrae
STEFA TR The

qifeaw THiee ZrzgrEse
EIERERUEICERUES
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(1)

(&)

(=)

)
@)

oo awe (47 v= 7.0): 800 f.70. 9=t # 12.1 ITH UST=H-UT (AT q9qed) Foo (Fregieiatae)
TRAAHAA =1, 3T 1N gTg e iiie Uiere & 919 fu= 7.0 I 2Tgee w21 1,000-f7. . aieqafes
FATER H STel, HTAT &l T o A1 T &<, AT [HaArv|

T =T :1,000-7. =1, ateg@tes womes & 800 . &ft. a1 & 18 UTH FrzFAIuAfeF ufde
e 19 I T Ty vHiee TrEErese A, 20 . . wifere vfates uffe e, amm i et F
AT T L, ST e

TeEee =re: 500 . ft. it § 6.05 wmw foor (grestiataer) ufa=mss (demew ) =, 8 .
Y. IN gresraaTies ufde ST i ey, < =9er ® 7 U9 i =iet S Saerd arec arr & 30
e g T Y, - § RBera @, F9 F T 9% 327 F $7 0.2N grEg et ufhe &
Ty 1= 7.0 9% FHATSE F7, THE F -1, 51 & BT gu ST arfen i &7 STa&qor 7
BT Sl [rsaor &7 1,000-F7.f. FfegH T FATes § STeA, T o 9T JIAT &l aq F2 i1 WA
THAT AT FTAT: 57 T FT ITAN Fieh, THAT USTTZH FT TF HI TATL FL AT AT STHGLA
F 2 T . § 10 3w 44 = et g

T 79 i ag1<r : 100 .3am. smafes &, 5 18 1050 afeqas 9% 1 =< & ore qamm
AT 21, 1000 . =T, aicgates wmeh § TTei| 60 . 1. gregraiG Uiae # =9 e Rafees
ST | /AT a47 & 3T T2i = | 1.0 . <. & 100 .3, eraafee etef aum /= <1 T8 |t §
Afde srgame ufa {1, . 75, 50 &Y 25 AT 2@ W@ & forw e it § afig [fee
o STHTL T 3T TLHT AT i

Tt
- &[E T i arege 1 | Ruafees st | wiwar
LA &t . (Fram/fr )
(i) T 1 25 7.5 25
(ii) T 2 5.0 5.0 50
(iii) Tq 3 7.5 25 75
(iv) T 4 10.0 0.0 100

22 3 gfaar

()

(=)

Teree Hieged & 10.0 {1, <. fUbe &1 ¢%e =@ § =T X USTEH & 9941 & o o= gt
=@ @ (& 1, &1 2 3 & 3 F w7 | Hfaa w2), 3T 0 & o0 UF =& (37 % &9 § =iAq #2))
=[at &1 37+ 0.1 o feaas w2 oo & 10 0 arex a1y § dag Wee & o aqioa w2 s
et fafaat w1 o #2,
() T AT 9T Gqferq dedde aiegerd (&1 1, 2 2 3 & 3) F 919 a1 # §9 a4y 6 2.0
.. &7 At 7 =T AT w1 AT S =@t w37+ 0.1 © o I® 9% 977 AT q1eT
T H A9 T |
(i) = = (31) |, 9 T F ForT foq a6 % 2 [T e, qrRit iy e siw =&t
T 37+ 0.1 o AFqI 9T I9T0 T T a7 | 799 |
37 + 0.1 ° HfHTH 9T FATU AT AT a1 § 3t 30 e F Teagaae & a1, TAehar it e
F foro asft =&t (@11, &2, &3 sfiw ) § 10 . . ereaauates vt =i 2 1e|
ot =L () F fore, DT stem F 912 2 [ . T3 de =, annfy i aeht 7 et
T &1 IET T38| ST 3 & forw 9t =&t & 37+ 0.1 © Ffeqzy 9 srfafws 30 fAee F fou
T a1 § F199 7@
LT T erafer o o §, Yo = %1 ST 9§70 37 sgrede 9a¥ 42 a7 a9 fhee? 9u%
F AW F fiheey ¢ qgar 3 T, . fheex 1 @t 31| T avg & |1 fheeve & 39T F4)
TIF A9 Thee? ITHRII o AFLTT FHT T 97 g F¢ oliT TLr&0 At ¥ () sdh et
T G AT ITH F< |
TToRAT T T e |Tit § f&r 1T &
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it

(i) e EIE

(ii) HqeH e ATegeT 5.0 fa. =t 5.0 fa. <.

(iii) 37+ 0.1° Hfeqaq 9T FATT 70 qTeX a1 § 15 o & forg gqfea 2
(iv) e STTE:

(v) TSTSH AT 2.0 0.0

i) ?T?WW37+O.1°WWSOWWWT@'W§TW
(vii) e S
(viii) S srfererdes 10 f&r. <. 10 f&r. =1,

(ix) USITEH A9 0.0 2.0 7. =1

(x) H[HTT gU FHaTT $iY 37° fcqas a @ 30 fae & &

(xi) FcHT Fa¥ 42 AT THFE % AT | (hoed 7

(xii) 275 U TH 9T 6 T & A998 THA o AT il /TG

22.4 oAt

e aiamaT (F#f): v s gie (Frft) Ft 0Sres & 9 F =9 # gt T sar g s g
T 9Tt o dgd Wi (9Ae 1 qr2s! I8 /AT, e & aaeay Scred wedl gl

Tiatater (Fre/AT) = sEEe Jisar x 22/30 x T

STRl:

THA § STATEA FEaT ATF a9 (Fd) FT STINT Fileh ITH il AT &

22 gtaferar freror #t For wrar () 2

30 famet & wfaforam aur 2;

T ITH H oI aT0 e YA 7 91 €

22.5 ¥+
TiTust fafater; Twus, SR SNTE; 9T A AR w1 S 990 | e 97
TIh THUST Tsuae [E9us qfd; g€ 4 Ao &fes, aierr gfamd s saRremar
T, 79 147. srsuauegus 1817-7077.

23. sras wiafafyr w1 srergTor

g Tater 3| I 9% ST g e 9% USTed 10+ 7.5 9% TEeg(c A &l gIg ATsst HYdl gl a9
T (e TS T AIESAT GIS AT & AT ATATIT AT SATqT § i qIRTH gregiadrse #f @q
T THT o UF FFT o6 & § 9f (hIT 1T g

23.1 STHTT

(F) o= we g™ B fius © g ® w10 F3 T 3T Sehe T agead oo (YR arHey feareta
T FHFE) | ofF TH ITHRL AT ITART HY, TEEHeA Had] Udh AHISA o aTTH-TAHTA0T
HahrT Rexx, U diex FATd 593, U AT RS i UF o= Hiex § 7497 g 7 fua
Hiex o B3R e &1 Ay 39Ye § SIMiad AT J1ar g, ST 95 § 92 H % [ax
U= &7 ST T o forT U Jrew fa= F 9redw § Hie ATferd sq3e F g FedT g

(@) =TeET
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(M) o TR
(F) o few

23.2 T ST Wi fi 3

(F) WATT gregiaarss

(@) eI grEEed B

@@ =Ry R

(F)  HEATSRF TEfArTT ek

() Reaad«

CIEREERE]

@) T (FrestwiatEe)umamTE

(5) feeafefe

(1)  0.05N =faw gregiFaTrzs (NaOH): 1.0 ITH HIf2a+ gregiadrss &1 9T+1 # =7 3fiv 500 . <. %
T <, TISTATH ZIES IS FAAE o AT TTHATIT Fideh ATHIST I AT H2 |

(1) =HHITRREA foie : 17.9 TTH AISTH FARTEE 3T 0.41 ATH HIATTHE TIETATH FIEH Tl T[T
400 7. =T, ot | =, 540 T, &, Reraie =T, S & @A g0 6.0 U189 1 s<fa® T, qad
T BT 3T 1000 . . % aq

(@) 10mM fe| F%e (f1 t= 8.0): 800 f.=f. 9= # 12.1 W USHAT (AT FATA) oo
(BT TFRHTIT) TIRATHAT =7et, 3T 1N ZTEg a1 UiHE & |1 97 U= 8.0 T 2Tzee H2| 1,000-
.. FiegHTeT FaTes § giawe 2 i feffees afex & afegd &1 1000 .. T Fzrv)

(3) WeHee THEE: UF A1 § 15.9 [T, arzegfefia o, 50 .70, THew Ruste =iiv 235 .. a1+t
TS ST 9 a7 FAfAhe F ST T A & S 5 e F siaae % ary 5 fi=e % forw 30
Trefiele 9 RfSed JiFwmae & a1 difdee F7 3T STINT § 98« w9 9 F1 15 e & o
AT qraaT arer § 300 Hfeqas ¥ Fqierd &<, 4 5 & HIa ST H7

(T)  THAT TAT T &l TAT: T HEld qret T 07 Al 68 a6, T 8.0 § =ef, arfeh =78 5000
o 8000 ATUH /M. AT, BT olI¥ TH A & Uk B0 &l TTHT o 91 Teldh & F TqAT FE qT1h
st = ® 0.5 - 1.5 FT30w Ff+e wia BT 2n

23.3 yf&ar
(F) =T2eeX 3422 & 0.05N IS gregaarse faeas & w3

(@) TeEee THeH F 15 fo. +ft. v 100 . <1, =91 atee Rugem Joa & o, sy e few aw &

()
(=)
(®)

)

AT g 3T RuaFe 98 & 1000 v o2 Fard gu RFieT T+ v # w;
AT 7 30 © Ffewzs 97 F=ta o Srar g, & fro= &t 7.0 9% q9rtrd fhar Srar g
Te & 300 HfeHT® ¥ FTarqEiera Siafar frsor § areus aamy & 1-[. <. |/ e
FATSU 6 9T o AT TTATRAT ¢ g o ATE, SY(eIF TS & [Hahed & w1 fivg  #§ Rerae st
g dir dru= Hiex RS Ta9e A1 U e arent 9erar 8, S aar § UF qrehl Fa+ & Areaw 7
TTeT-ATTT ST T Tohd FIAT & ATIh ST T T | AT UAwsu= (0.05N) femar S aeF,
qrier qtveqr frror &7 fiu= 7.0 v 3971 =)
o= w22 grehiad o (0.05N NaOH) Fit &od & T2 AT a9TH 9097 i F:3ar gl

(®) 5 e & fow v Ruw (YfF) Sted #7 37 36 99 % 978 AT 88 F30 (Hare a2 Fyier &

234

o 5 free #7 afer srqaTHa F ST g5 0.05N NaOH it 71 fRfSee feerse & aof &ir STty |
IMOTAT:
THIEAT T qRwTaT
1 TE (AT2UE qWe) TSI #T 9 ATAT ¢ S & T8 AT fAfaat & agq ¥ = e 1 - mol
TELead S THE AT HLdl gl
e afota o g dsiew it rfatate i ToET Hi
T [ATH = 3T x N x 1000/g5
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) Y I OHT FqA H UAUSAUH % TR T 3f9d 3¢ g el aod e g, et e /e #;
i) N FRTH grEsiaarss =i it el g
i) 1000 mM T pM ¥ afiafda Fxar g

iv) == 15 . . Hemee Tweee # ey U A wET dart w1 . f 7 AR deew w1 aew
(I ) B

23.5 Hat-
arue wfafater: arer W fwed, 1191 g wrewm ARt afafa, g siv oo e, Sfaw BEe
THANT, St (SR T4, TE AT T0E TS STR1EHT I, ATeNTed, S, 2018

24, 2-FH1-(1TH)-SSTA-3-FIE FATCSGIEE &l STALTLT

24.1 I9HTT
(F) T T R

(@) TATIeTewe Sote
(M) 0.457Tzh s fiheex

24.2 T SR SAfEmA® At

(F) 2-TMT-(1H)-Z2A-3-FraiaToe gz e (Huug da9¥ 119910-45-1)

(@) Ul

(M) AT I 6 o1, 2-ATHT-(1H)-3ST-3-FraiadToegres & 10 U &r 9t aiis & qle oY
=H 10 AT fiex ategAtes FTes | T oY UHeMTearsd F aieq® T H2 T T8 100091
T /Feft sftex FT Fei® dicged <ar 8

()  TeFAd! ATH AIeGT & 1T, 1.0 At e T ATF ol THeHrEarsd & arer 10 et e
T a9 L AT F==t avg & A=, 71g 100 wreshy 7 / et e 1 weadt 7 aieger aqr
g, TH AeAAdT ATAF Aiegee &, 1.0 et dftex #1 ufiemreersa & arer 10 foet e 7% aq 7,
g 10 ATSHT AT / ToedT e 7 Fegad| qee qiegerd <al gl

(F) = &1 TS Feit § A T9ET 9iEdr F Sqa ewdr f6g a9 w1

It
F.9. iR | ==t = it ST Fo S | ST R | AT \vear
AT ® Tigar (frfiuw) | arer =i 9 | S AT (VTSI AT /
&t 7 (et | Ot i JmEr | e )
frex) (Frett ftex)
(i) | W 1 10 frfrow 0.10 0.90 0.11
(i) | A= 2 10 drdfius 0.25 0.75 2.5
(iii) | AT 3 10 drdfroe 0.50 0.50 5.0
(iv) | o 4 10 drdfiue 0.75 0.25 7.5
(v) | TR 5 100 drdfius 0.10 0.90 10.0
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(F) AT TAR FAT 20 Tt dAfex ategiied FqeH § 5.0 ITH THAT T4 F7 Ggl a9 o,
URRETESTEe & 9THAT T Y37 Y, AT ATT97H T, A7 TG 7 3T a9 F<, 39 0.45 ATSH fheax
BT |

24.3 wiaaT

(F) T R ¥ gutSTd TAHTUAHT § a9 =1 7 20 ATSHT AT T FLl
(@) vEdTTeHT: F= <7 T Al § ARy SusEr y=redTanes Rt & aqEe Hger w1
areet (Tadfiert frf)

(i) | e |T 18 (250 x 4.6 THHT) 5 ATSHIA FHT AHT
(i) | FReFex Iar
(i) | =T 210 TH UH
(iv) | vamgax 0.8 et #fex / Fme
(v) | SraTse %S ufEmTEaEe: 0.1% AT BIEnRIfF ufae o 7 60:
40
(vi) | TR 15 fie
(vii) | FH ITIHT 25 o Hfeaad
(viii) | TSFAT AfH 20 9T A1

24 .4 urT-
T T H 2-7HI-(1H)-Z2 -3-Fraiadrioggree &1 g feum/fFarm § €= 7o 70 9351 %
HTATT Fii-

T 1 (FefRma/ ) = il

(i) THF - 2-AHT-(1H)-S21A-3-FTaTaaTeS gIs e il GTaUT A wuTa/hT 71

(i) T -ThAT TEAT A F 2-5HT-(1H)-ZSTA-3-FrarrTosgree it TuET it T Figar
g/ e H)

(i) A -oreAr q i 9T el e |,
(iv) TH - 90 T AT FAqIT

T T § 2-T197-(1H)-TSTA-3-FTa T oS g I2e T T (%) T T START Fah 0T 6T TTAT 2
e 1 (Fefrmay/fm)
10000

2-5THT-(1H)-22TA-3-FTaTTieegrzs (% )=
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25, fer-FRreferTdassy (T ) T sAqamor

25.1 ITHTIT
(F) Hfersres e
@) T hT & AT AT a7 ofrefT:

M HEES S
q)  FeH T

(@) uHREEE
(@ A
() STEATES ToRrFETEe (STUHTHE)
(F)uarEter (Rrai-FrefermiTeed) (HIuug §&aT 168843-28-5)
(&) 30:70 THEIHZE: I
() TF ATE = A araer & 30 . . ufiemTeaEe =
(i) <rae ¥ 70 . <. orely = et
(i)  TFT TG T UFEIAT RATAT FA F o =t qvg e

(F) 45:55 THiEIHerse: It

() T AT FiA &F araa q 45 [, . vRemEasd et

(i) =raer ® 55 f&r. &t oTeT =T

(i) TFA TG ST UHEIAT ATET FA % (o0 =it avg A
(@) 50:50 TEieHEEe: It

(i) T ATE FF A araa & 50 . &7, vieAEaTd =

(i) araer § 50 . <. 9+t =T

(iii) TFHT TG ST THETAT ATET FA F for st avg oo
(1) 60:40 F=TT: qI=T

() T ATE F= it daa § 60 At e Fuia st

(i)  =raer § 40 . &Y. arr =T

(i) TFA FTC ST UAHEIAT FRATET FA % o0 ==t avg e
25.3 9T 3 F A=

(F). wiF a=+

(i) AT 0.09 AR % - ATeeonTeIzed (TAHTT) Taidh ATHH Tl TAT HHTa &,
AT -

(F) @At 8 I (AT FHeA) offeft Fr FFeaw 0.0001 ITH T T,
(@) T offel ® =AaH 0.010 ITH frar-arseionasirsed & Maean 0.0001 ITH T I, 3T

@M et FHEr 7 3T #39 0.09 a5\ % orr-areefommareed #i SqaTHa |qigdl
T 2 o forw offoft o foeme s arer sTeRtYer aewiFaTse fit 9T Y 1T -
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. _ TAHTAT Y% BT X ITH TAHTAT
0.09 3T % UaHter = T o =

12TvT : FURIE FHIFIT F (T 7-FT22 A TTaaRTZ S & (%) FT TTH [T7-F132 A Ta3313ee 379 77,
TTH STZAIIT ToHIFATZE & [T 5T F21

(i) -z ofveft & TTeAfIT AewiaTe T TOET T TE 9T 2T,

(i) sifow forT-ATEe o TE e + STEA IS qohiFarse =9I & Mawead 0.0001 ITH TF T
(iv) °f= fa=e % foro arfeene 1

(v) I 15 e qF T A7

(vi) =TT ‘(iv)’ 3T (v)’ T FH | FH I a1 QAGY, AT ST a =1l 7% 7 g1 AT,

(vii) TE gATET 2 forg 3o e w8 & ora-arsgerTassed =id § =941 7 8;
(viii) T ATE T AiodT a99 % § Aferfaa aeisaor ST STTRT Fh TUET 6T ST 8

T TS a5 % TALTS = (TTH TALTAT /AT T FFIAT) X Y% TAHTAT [EAT

IETELIT TOTAT:
(0.0113 T TSI / 12.5521 ITH FT AIF2) X 87.4% [EAT = 0.07868 aT % UAHTAT

(ix) 9o STrae ST §=Tor it fRufa: A9 T2l THTETT T START AT & a7 g1 o ST =i e i
START § T &4 9% 38 TH1T § g2 7@l ST A=)

(@). TecfiRue w=s

(i) AT 0.001 AR % FordT-ATSECNTE ST Hegad AIAE =9I 6l qal  HHETam 8-

(F) TH GTe(l 8 TTH (AT TH ) efeft &7 T Mheaw 0.0001 ITH T ATH
(@) 8 3TH #FT ofteft § wwrewT 0.22 . . w=ie wdvee faemy

(M 8 T sfteft + w=is AT T Mheaw 0.0001 TTH TF dqlet

(&) 8 Ta Fir ofteft & wrewT 20 7. . 30:70 viEEfAerge: et A
(¥) ot fsor #1 Meeaw 0.0001 I8 T dret

(F)  AAH 15 e TH ATEH A

(i) =9 % ® WeAadT HTH T TIEAT hT TOET AEfererd THwTor ST ST Fh 6l AT 8
HeTAT AIAE A€ % TAHIAT = Teih HIAH o€ % TAHTAT X ( ATH €& A / T T HIegLT)

HETAT AIAH ! IITGLT AT —
Tl qTH - AT g en Tz e d digar 0.07868 asiH % # o =i % -

0.07868 3 % THATS x (0.2444 UTH T=iF #T9 / 19.3037 UTH Tl Teg9 ) = 0.0009962 I
% TAHTSA
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(i)  A°F ATSH AT AT AT T HeAadT A =il 7 STANT AT * T & o ST A1 T
AT START H 7 1 I I T & T TGT T AR

() FFRT Fefisrae |-

(i) =fERT Feffsrer w2 F¥ T 0.00004 9T % & 0.0008 WX % fordr-ferstfermesmrzea
T =T 7 9 F F o IEafed =7 F T3 By S ) seaitue 2 #4300 70
UTREIHETSe:qTHT & |1 a9 Feeh (A9 AT SIqaTe AT o St 8-

(F) AR & 0 O @t A g (A7 qEqed) ot #T a2 Mededw 0.0001 ITH TF Y
f2Tqor - gr= FIFT FA AT TRl 7 G gAF F [T vF A1 g
@) = e et § [y @9 o g ofeft # deafiftue ame & Rl aer e -

g
#. . CInED Teafifeue wes(fo.Tr.).
(i) HqT9F 5 8.00
(ii) AT 4 5.00
(iii) qT9F 3 3.00
(iv) T 2 1.00
(v) AT 1 0.40

@@ g ofteft w1 A2 + TeafifRue weE Mweaw 0.0001 ITH;
() F= S e gl #§ Al agEw 30:70 vHEReEe: aret i Mt /e #r @6te e

T ofteft ® SIS -
qreefy
#. |, T 30:70 THtererza : 9+ (F.5M.)

(i) qT9F 5 2.0

(ii) T 4 5.0
(iii) T3 7.0
(iv) HTF 2 9.0

(V) HTAF 1 9.6

() s ot &fteft &1 9= Meaw 0.0001 I TF F7;
(=) ATH UEE Hhe qF qCH hY;
(®) g 7T it 118 <fier amm #wr vefiuedt ofteft & wamiatia &1 sfie
(1) 7 ofTefT T TAITUAHT & qTedH 7 o #:7)
(i) ST % B TR SFefiarerT 7T Y Fqigar i worar Ferferfera aeftaor 1 STTRT 5 i AT
EF
FIFT FATSTITT TTHF AT Yo TAHTAT = TR TESTATY Y% TAHTS X (TTH TeHIR U w2/
e T faea)
qTE 1 &1 IR0 TuET: 0.0010 FT % Fora-fErsiormeesresg @it s feviftue
TETSHEAT HT ITANT FHT FTAT TAT 8-

0.0010 32 % THTST x (7.5200 ITH TeiifRue ©e</ 9.4000 U9 %l &) = 0.0008 F=
% TAHTAT
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(iii) 9= ATeE e deTeer i Rty - FfFr Fefgew e #r wefifaa aromm (40 afeaTw) =i
FAC | G735 AT T FULI S SUART AT ST "ot 2

feogor

- FIHIT FAIAIT ©SS FT FHL 3 TTTHIT T2 ATY FIT FIGT & FTFIT F [T Greq & 757

T T FH G55 A9 & [T FIREFT F2.
(GINUESISERPELIEIE K ICE S

(i)

UTET T ST AT 0 Tt A9 qIe § S8 qq 6T SITar § ofiT afEaT sefisierd wes %

aTaer fEareror R SIaT g, T athaT et TS it FErRar i = gt 2

(%)
(@)
()
(%)
(®)
(=)
(=)
(%)

AT o TorT Wk @At Ars g (AT wAe) ofteft A fsheaw 0.0001 I 7 AT
a5 3T oftelt # 0.1 Fr.=f. w=is Aee o=,

ofteft + ==t g1 T fAehea® 0.0001 ITH T ATY;

a5 31| T ofteft & 25 T =Y. 30:70 ufEeiRereer: art o=y

ST o7 &fTeft 7 9 Aheaw 0.0001 ITH TF 1

“IATH G5E Hhe AT LA,

T T T AT 1 7. 7. |qran & v drue. . ofteft § wameata w9 qan
F ofteft =T wadueret & greaw & g w1

(i) IpoTETT HEEAT ST AT i de % H HiEdT 6 AT HHieriad R ET 7 START Feh i STl

?-

UrET =0T ST A1 de % TAHTAT = Tl T a2 Y% TALTS X (TTH Tl TIH/ATH
ERAEERE)

IR0 VAT T2 i e qigar 0.09 I % ori- et emmaa iz ga- T STIRT F3F UF
UTET (0T ST /T 290737 4T 8

0.09 3= % TAHTSAT x (0.1000 ITH =i AAF / 23.6438 UTH Ff fA«a+) = 0.000381 3=
% AT

(iii) 9T ATSH T FSTIOT AT RATAT-[UrET HFA0r T &1 Feftfaa araane (4 =31 afeaam) i stax

H 973 a1 T SUgIa T STANT FRAT SI7 |ehaT B

feegr -

TUFAT [T THT FT FHL 3 ATTHIT T2 ATG ST F1F5T H ITIIT % [T Glerd & T8 F47

T FH U35 9% ¥ [0 FI2FT 7 7G|
(¥) TIHUaH-gdt % org 9 qITT HEAT -
GEEERIRECERIE TR
7 fafdr forar-=reerforméeres® |isdr % forg oy 8: 2.5 x 10 5329 forr-arerfermrisrz<a

O FTEdT FCT T SAFATRT A= &F T2 ot § [ide 8

Tt

#. |, e fora- Sl TFHHT | SoAtord AT | wEdruerET g
o | FET WA | T S arg | & (o 39 ag1
THUFNAT (A % | H MU AGT AT | TEET FEE | FA 6 dd § a7

fora- ATATIT AT (Fr=fr) fora-
et fermesTs (Frefy <fie) RrerstfermersTs
<) < "I (T2 %)

0] 25x10- 250 2.5 0.00025
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254 wfHaT-

(F) ATATHS HeTor & o T Uae-@T TOTTet! Sii¥ AT LaehaT <@l T START FHleh dihT
T T AT FEAT

(@) rAT-ATE I CNTERTESH &l Hifed Y ¥ JTeaq qeani (ST HIHCRITH § aThT STAd 3)
ge o forw Jifers H) TReHa (TATE) T START e TAdruerdt e % forw ag
GRIEETTI

(1) "ifere %t T NiHaT-

(i)

(xiv)

(xv)

U AT B oaT 250 T H9e 2T
12079 FUFIT & G5 FH & FH7 TTe 1T TASF GIFIET F2 13 G707 THET 5 TIT T
37 77 g% 89 % [T gfeTae a91e7 #21

T 3T FAT T 9 fFFeaw 0.01 I TF 7,

1T § ITANT & oI o1em T o

TS FHIES % ATEAT | 15 7.7, wad Ut I ufheEEersd T FiT HE 19 o7,
AT TIAE BT TFISFIT FlleoT & HIETH & [3019% 1 J7-37 #1 Td & FaTled #<T
FT ETTT TG ST Tlfcie B TFIZFIT HIAHIoe ¢ L2197 FT GHIAN T FXF Ja78 77 T
fAafaT #21

TS el TAA AT Flies & q1edH & 15 [T, T Ut I HAAid o FT He 190
3

TS el TaFeF Flfest & A1eq8 | 15 . . Tafiuas’ I 9 TR FT dqaq
ERILS

=T (i)' (i)' T AT A AT

Tifere T U Fifest 9% 250 fHet ey /et e 3

FHTT: T8 & F1 [FI1AT 72 TT13 TET F1 TAlAS BT FIZFIT GITAS & Gre ST 134T
FXT F [T 7977 THT (99, 3792 F3-37 §17 11501

T a1 9T TG ST XU A9 F 97%, Fea< i 9 @09 &l Hhead 0.01 9187 aF
AT

TS el TFACHIT Flles I ATe [T T TG o TTH il TUET HTA o6 [olT =720 ' (ix)'
AT =L (i)' | AT T HA2TU;

TIerS ol USFSaeTT FTTasT o HTEAHW | T UAYT 2r29-1 T F i 10 f.f7. 9w v
TSI AT &1

S 0T AU FTfes o ATEAH & 60:40 HAATA: I & o 10 F. 7. AR 7 T
T AT,

30 : 70 UfEmTsarEe ; utt % AT 10 fO.oft. 9o v Ao Her U Hae FiesT
HTLIH & T[S FT 410,

THIIEE T % UF 5 .7, arr #7 aifore s vresa wfes F [N #7470,
GEL

fafere forar-ersienTes e d Sua |igar & forg /1= U 77 see =207 o2 o 9¢ |

() 2.5 x 105 32% Frr-ferstormTeea aifae W Taeaad Tede ST a9 H9a g7,
AT -

(i)

(i)
(iii)

T TS el UFECHIT FTIEST o [o17 Ueh GreAt 15 .7, HE st =13 &7 9 Aeheas
0.0001 ITH T F<;

TUE &l THET e o (w15 AT Aex SEwas =F & a1 98,

50:50 TTEEMTZZZ: ST & U 10 .57, qW7 7 Fifers et UaFaeaerd Hrfest & ATeqq
IS FT Aeaqrd &7




40 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(ii)]

(iv) 15 .. e =13 | A 70 997 U #7367 Maheaw 0.0001 I/ aF e e
FY;
(v)  sifam dver we Raifa w7 % foro =2or (iv)' =i (i) =eT;
(vi)  FHAT FT UF sAer dqae ofteft § 400 Arz#T fex # vz Feh 600 ATHT e 30:70
THISIHETSe: I+ | T 3,
(vii) U FT F AT ACEFT L
(viii)y  FTERT 1 A T F1 0.2 ATSH I heed & ATeqq § Tadiuad oftelt & =1,
(ix) = oftely =7 AT 3 ST U fueEy &1 STANT T fAETr Y|
(¥  TENUAH-TE g sitay g -
T FHCTRr Ffe e fie Aice §-
(i) TETES =0T T : 9T,
(i)  wraTES =Fr AT UEierHeE T,
(i)  aTer Airde; TS,
(iv) e # 18, 4.6 x 250 B, 5 ATHE;
(v FIAH Ara g 50 °© Ffeaa T,
(vi)y  Zorerd FiegH: 100 AT A2
(vii)  waTg =% 1.0 A/
(viii)  FEere ; T S ot F forw 200 99T Hiew;
(ix) ¥ Z=H: 91 fHe; &7
(X) A wHeTHR dteve feavor Aufofag aeoft § Afce g -amft

.9 a9y (AFe) % st (ThREHTRER)
(i) 0 30
(ii) 5 30
(iii) 50 50
(iv) 52 100
(V) 53 100
(vi) 54 30
(vii) 60 30

ATz es & forw smfea sEgmer 997 ~45.0 e 2, 9% saano g9g

FIHET S ATl % FT T8 ThdT g 3T TAF [AGTr % forT a9t & 91 Taehr O &

ST =R

(F)  Feftarer gie -

(i)  OTXOTTHT 3T TOTET FeA TS Fd T STANT Fileh Tieh Selbel Hoede (F THRAT) 9 smemia
R

(i)  ATEE a% ITH T & o7 0.00004 9 % & 0.0008 A % T HIAT H FaL Fd gU
T TUAE-TAT ITHLIT | AT THTLTT TGAL F [ATHT TIGATH FT TF HE ToMFE T

(i)  ForeFe o0 T fErarore AT T HiEAT ok ATHe F S Hl TAIS Flh hoA ST qh TITH A

(iv)  HTeRT ST s ATRATSN FT S99 Hieh (Sqay TTAehaT shi [RITar =A1Ud 3 3

(v) EFd e T UF 9F & o0 w99 357 [Heihid ¢, TaiqQ-
(1) 80% AT %I TE-TUET HEhaT ATATT HixdT & 15%  FET T AT W; TAT
(2) AT forT gfasTaer AT 7 3me2 0.985 AT IHH AT HT AR
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25.5 TUrET-

- AT IeRT 5 ed & oI aTg] |19 a% il STANT FHTeh THAT il qrA7 [FLTa S S g,
FATTIT HIAF | ST I Ieh A & a1 fhe B srar 8 e vadfroes it 9+t § fordr-
AT TORTEHITSEE ! FIEAT (T & o7 G T ITART F3d g0 TATTATT FH 0T ST 0T ST

o

]

siet,

T = (AT AT )/TH

() aTe = r-ATEferTeFTz gy &1 9% ufar

(i)  TH = FATI9 T HT FATT

(iiiy &t = FATSI9TT T FT AT

(iv) TF = - AT eSS d i AT TS JisdT (A %) TorFes o rw
T et T |

MET: 2.5 x 105 A2 % r-AT= I onTaT=sa (TAETET ) T94- 2.5 X 105 AT % TAHTET
T ATEdT & 0% FLd g0 THAT § werettar £ g Faiia s & forw Haferfaa qoEmst #1

IIIRT F3

(1.) aifere e Taraeae (Tadis ) HTfdst 9 i€ fohT ¢ T3 &7 ae Raiia #3-
THAS 9 HUS AT AT AT (ATH) = [FEA HOA (ATH)] - [FAT + O 99T (AT9)]

TG T -

TETE 9T 253.22 I Al = 526.35 ITH IO - 273.13 TTH AGT qigd @rett

(2.) TefruaEt g & age sifaw T &7 9 FaiRa #1
TS HU 9 (TTH) = [T 15 T . =@ (am)]-[aret 15 . &t =@ (3m)]

STEVT VAT

8.75123 ITH J9«T = 15.61920 I 917 - 6.86797 UTH GTAT
(3) TAF THA § TAHTAT HT FiwdT (AR %) Ft T0ET HL;
IT % TAHTA = (TANTAHT 9 % TAHTAT + [FEAA I 9 (ATH)]/ TS 92 e FFam

AT HOT (ATH)]* 2.5

TH GHIHOT H, TANUAHT T % TAGTA TANUAHT 3T3eYe g ¥ 2.5 TAILH haed 2

STEIVT AT

2.56 x 10532 % TAHTSr = (0.000297048 A= % TAHTAT X (8.75123 ATH / 253.22 ITH) X

2.5

26. ST T ST -

26.1 ITHI[-
(F)  wedTeE
@ TR
(M ATEH S|
() TATIEHS Soted
()  Aifwex
26.2 smufera W v s T-
(F) =T=T-1 ST

(&) TATUeET T THiEHeET
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() SAATRIERITE TS
() R (Ffrooe . 6159-55-3)
(%) HraT=T -
(i) HIETSA 6T (T) : 229 | 97T 6 1000 Y. Araree et aas # 5 .. staiwies s
U ST, =l avg ey & a0 e & forg difeehe w3 ol qrared ol -0 & &9 §
ITIRT FL|
(i) wraTEs % (3f): 1000 .. mafiuerst I ufiemreerse &t 1000 T, Frame s
#¥ T H TR A 3T GraTeel e -off o &9 § ST FiLl
(F) ST X iF [@AaaT Hf TAT- TAHUAET T TREMTEeed & SUIRT SEede 3T sdH
et & =9 # B ST 2l
(&) T g1 w=2ieh 3T Fwrgefier foere i =mi-
() 5.0 £ 1.0 .97, THEF AT9F (FTT LFAT F1) 99 FL M TH 5 WA, FfegHies womes &
T Y
(i) =TT &7 = & o 4 [T tieemTeee T METs, /T F e ared & ard 5 AT
T FAT0 ST 39 e & o aifaere w3, I8 1000 AT 310 /et fiex &1 T i+ [
AT Y ;3T
(i)  SULIRE TTEedCE T et § ¥ 0.1 T AT o s =@ 100 .. aterafes wres § et
Y UfHEMTEeed § Aadd I H2| THH 1 Wbl ITH /FHett e &1 Fwrdsiter oo am
2T 2l
() %< smzew =i i wrEefer e i Far-
(i)  ZF a1 880+ 10.0 F.UT. FETF a5 <. 31T TH T A= 5 [T ATeqHIEF FATeh
H TR Y
(i)  w=Td & e & o 4 . . veeeETzeTee e s 5w fuee F foru |rfReee Y qur
(iiiy e =1 10 fFe & o F8 F qrOaE 92 SfEfse g & o 7T & UReEEaed
F 91 5 . &1, 9% F+ )

26.3 T -
(F) EHIA AT AT F 20 ATSHT A1 I TATUAHT & ST § ToFe FiLl
(@) vwedreEt fFguer ;. = & e aweft § & e Ratet g

IO (Tadueret Raf)
(i) ERETU TAYTUART
(ii) FAq 18 (250 et x 4.6 fofy smEst x 5 g
T ATRTY)
(iii) ReFex PEL
(iv) T ot (T:AT) T: 20% 9T § 0.5% SHTHRiFhRITR Ui (3t
/3T)
ft: THEIHgTZe 80% (T /4T)
(v) TIFITT T TTAT 20 HTZH! AT
(vi) FAT I 0.5 i .&ft./fme
(vii) UE [SH/ET e q 8.00 fiwe
(viii) EEER] 280 U TH
(ix) FIAT G ATTHTT 30 Hfeaa
(x) JHTESE IT el I araA | 25 o gfeqas
(xi) o argyw 3.6 fom=
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26.4 IurAT-
T F‘Q LT AT TETS AT FHive e
. , . X X TTT TTEY
[UECCIELPIERCE TETT FII FT e T R

T Fieere (Frfiuw) = SHIRE Fivere (% T /25 ) x 10000
26.5 Ta-

(i)  =fareda UH, I A, AT 0H v |, g, S FH U 2001, ®iET S U FEwed & a1y
TSTErET AT § FER e SR &1 u=.dr ue = . Fatoon s+« s fee s
T FaATT THAIE 24 153-159 |

(i) AT S, G U S E29 U 2021, 37 /327 U SERTGAT ARy S Fatad s
GTET o 3T AT AITAH-TTHTA S AR ST SAe 3 B [ewd arsas 83: 230-237.

27. BfATIFIFET FTgeiae B TUAT HT STTETT -

AIITTFIFT Fogdad Tg Uk A=aTd KA & S gig & o #9m (CH,) it sraegshar gt 8, T8
JFITAT, ATEee e Afee (TAuHUy) HIRFH7 # J@aT1 g 5 50% 74T : 50% CH, aTer arara<er |
TAFgEe AT SITaT €, I aTHTE 37-400 Se"IH TF gt &l

27.1 ITHI[-

(F) AT

@) b= e

(3  Frerar™

(&) e

(3) &l TR AE

(@) AR SRR T e e
(&) T

()  FAAT FTSEH
27.2 Ty HfeTw i} SrEegueE-

(F) T fRFW: AT M ATee (THUATH) HIRTT 3T SR 22T Foa< wolae™ g qrardd
AT ATz e gree Mgz it d==T Meferfed aroft § [k 2-
(i) ¥TEee e Atee (TAuwaus) M= it G==T Fw qaroft § afoiq 2-

it
#. 9. Heeh HTAT
(i) MgSO..7H;0 1.0 I8
(ii) CaCl,.6H,0 0.20 7T
(ii) *foreree I Jiegee 2.0 et
(iv) KNOs 1.0 I
(v) o UioTHE HiegerT 0.5 fa.=f.
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(vi) I 15.0 918
(vii) fefReee SremamTEST atex 1 ez
(viii) o= 7 FaTE #° 6.8-7.0

*Hi=r & T Tl § RS SqeR Skee s giegee 3 e s artie-

Tt
#. 9. Geeh HTAT
(i) wF (1) sy "2 0.1 a9
(ii) AT, Fifeaw Ao 0.2 aTq
(iii) TFHIUA (FlrelE) 0.3 fa.=f.
(iv) Rftecs SemamTese afex 100.0 fr.+f.

(dFeT: 0.05 T FRF (Il) FTIRTZE #1 Td1eqe 134T ST TFaT &)

== 1 T gt #§ RSy aqaw 3 ufede ategas S o ST =nfie-

It
#. 9. HETh HTAT
(i) ESCiy 500.0(ferefrm)
(ii) FeSO4 . 7H,0 200.0(FA=frrm)
(iii) ZnS0; . 7TH.0 10.0(Ferefrurm)
(iv) MnCl, . 4H,0 3.0(fAr=fume)
(v) HsBOs 30.0(frefum)
(vi) CoCl, . 6H,0 20.0(fAr=frurme)
(vii) CaCl, . 2H,0 1.0(Frf i)
(viii) NiCl, . 6H,0 AIEEIDIE)
(ix) Na:MoOy . 2H,0 3.0(fAr=fume)
(x) TfRece atex 1.0 (+f1e%)

(ii) Ff== &7 1210 qfer=a 77 20 e F o e 1)

(iii) 3METFra F aTe ATy seracres Hifeaw ¥ 2 f . /e *wivhe o (fru= 6.8) fAem)
* HIThe TR, TI0H 6.8 (ATH/A1eX) & o, 1 e 9=t # 3.6 18 Nap HPO4 31T 1.4 I KH, PO, FH&md

T SATETFAT Y, SMeTaeTes RIEhHS THT T2h AT i 4-80 Ffeaae (Yhstyerd) u¥ T2 fohaT ST AT Ul

(@) TrEegueq: RS ica aared (0.9% AIaT FAEe) - 100 F.T. 9t # 0.9 I NaCl faerd)

27.3 wiaaT-

(F)  EHTEAT % FATH AT5¢e (WA dTee (TAUHUH) HIRTH T FY ¥ T8 121o0qaH 92 20 fee
& forT st #Y;

(@) HfTw = aAferra F & a1g, 1 e {ifeaq § 2 .97, Aterrss wivhe T 2Tt o iy
FT 45-500 AfoTqad T 3T 2 <

@M = 15-20 A T w9l wew # A w & =/ 2T
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(&) 250 .. FifHwa w1 § 90 [T, steraces RSl omd qdqre | 10 ITH I iedeie
HHALT ST ST T 9% 150 Ao uw 30 fAee 7% B, =09 §ua &1 10-1 Sreegem Hear
2l
(3) TR a1 T 9 =T TIT FE 3T AT A3 3T TH ST FL|
@ 10" sTEeges 7 1 A ufergie w1 9 Y. fERrneiiere aeares et =@ # g+ 3, zo9
102 STEEIAA ITH graT g 3fi¥ THT a¥g 10-10 aF HIe STeegeM &2 v g a1 [T /1 9
o 1. RSt gomeT & 2w F:10
(B) ATsee AT 9Tee 3 e 9%, 0.1 {1, F7 6 Treedee §9a 1 FAT0 37 wiel f 50%
ZAT 3T 50% HT9 % ATATa< § 4-5 a1 & o7 SHiehe § SHagde <, THIheT &l 3720 Hfoaqae
o7 v o U EeeagEes ® T
i. 5Tl & aE el i gig F1 O w2 &7 Fafetaa St shta &= &7 g9
FTAT FIATAT T AT ¥ AT Y - FIIATHIFHe Frgeiae w1 THaRT §q07 2rar g i
FieTt T qag et i e fears 3 2;
ji.  SRIGATAT T AR TIATHIL BIAT & 3T FATS ITA (Five )2l g; 3T
iii.  FHT-gieEe AUTEE Aigd FHIAT 1 ST T graT & |
27 .4 ITAT-
FIAT BT A (HTTH TTT TTH) = T X TG FF x 10
[3ITET0T: 106 STEegerd u¥ 201 St faars &, afd a9 HUHg AT
i I/ HUFL= 201 x 108 x 10=2.01 x 109]

27.5 gaH-
fegaaady, ae., em, ve uer . i fAfedmm, T U, (1970) Hi9m &7 ITART 337 Tl Faar &1 594,
TAFHI 3T I T3, [0T| THA 3 F AL ATehEraraisi, 61, 205-218.

28. Afaid#Ryw [T+ A f971d71RIT gagaia~ St AT FT AT —

28.1 ST
() AN
(@) o Hex
(3  FrErar™
(&) e
(3) ®le TR AET
(T)  FTITEET Ffade/dHAE T FA1 A7
(@) T
(ST)  FIAMT Fr3ed
28.2 7y Hifew #iR SrEequeH-

(F) Ty FwifeTw: A gl § &4 T2 G7=41T F qqEn, TR e g o /T H A w1, =9
AT F2 3T 01 <fex Hifeaw & 05 fo =1, Famter fem)

FAIIH e give (Tuew) fifeaw i g=+T-
It
#.9. qeeeh AT
(i) KoHPO, 0.70 I
(ii) KH2PO4 0.54 I
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(iii) MgSO; . 7H:0 1.0 I
(iv) CaCl, . 2H,0 0.2 amH
(v) FeSO, . 7H.0 4 ot |
(vi) NH.CI 0.5TmH
(vii) ZnS04.7 H,0 0.10 A=
(viii) MnCl, . 4H,0 0.03 A=
(ix) H3BOs 0.3 fa=fium
(x) CoCl, . 6H,0 0.2 fa=fium
(xi) CuCl, . 2H,0 0.1 =
(xii) NiCl, . 6 H,0 0.02 A=
(xiii) Na;MoO; . 2 H,0 0.06 A=
(xiv) U= FT 6.8 I qHTATIT HY

(@) eTTsue: fRirrei e aeres (0.9% H1feaw Ferze) - 100 f.=1. o+t # 0.9 319 NaCl f=rd)

28.3 wiaT-

(%)
C))

()
(=)

(®)
()

(®)

(%)

AT & ATETE TUHTH HISIH qI1E L 3T T8 1210 Hfeqaq 9% 20 foee & o sreraaa #7;
HIfR=w FT aAterFa F3 & 18, 1 e Heaw ¥ 5 .. #aaia G sfiw #ife=7 v 45-50
o FfeHTq T 52T 2 &

AT 15-20 . fifTaw i1 T vt § sreree At ¥ 39 | 27

250 .. FIfFwe Feh § 90 [, siferacies fhRSATaioemT gt #§ 10 ITH SraEeeie
FrIAe =T T 150 Afros 9% 96 97 30 fiee a e, =od daer #1101 Sreegad fHemr
&

TR e FTeT I 9 S[F TITE Y SiiT ATTFld 3 31T TH 52T Fe,

10~ STeege™ & 1 0. ufergie & 9 [T, RS gared aTet &[F § TEH Hi, T
102 STEeA TTH AT & 3T THT a<g 10 & Haa STeeged #Y o g< a1 et 1 9
o =, fefretoree aere § o &3

TAUHUH 3R e 9¥ {1 Saqee 89 & 0.1 {0, Farg i
[EARIMERED CER D o C LA LM | £

5-8 faAT % aTg wiet ux g F1 RO w2, 37 FiAr=at i @ear [ S Sy sfw et [
£l

3042 o Ffewadq u¥ Hea

28.4 TurAT-

FIAT BITHT (A (FTTHRT T TTH) = T x TG FFe x 10

28.5 HaH-

fegemerdy, oY, Sfew, uaud. siw fafesdad, U, (1970) HE_-ST=NT FT" aTel ST 7 Ja4,
TAFHI 3T TN A A SAALA ATSAHETIAAST, 61, 205-218)

29. SFERIT Fead T AIFIAT ASS [ (bt

29.1 IqHI0T-
(F) ATeT AT
(@) IReeT ATEAREE T
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()
(%)

%)

)

—~ o~

)
(=)

EIEE: RS

TAT-Fae TSR T
JHA HTSFAL

ST StFgHEA feen
U1, Higae

29.2 Ffoeq s dsie f Jamd-

(@)
()
(3)
(%)
()
()

(7)
()
()

fewr (gregrimatae) ufaamas

i imeerrates i (E5dm)
ey SR Tothe (TaSUH)

IEEIE]

FATLHTH

qIeaw THIee

EORIE]

fe- =i (Ere) T

& TR

10T 3o TS THT

EIRGEART]

IT=HL TH - pA (5'-AGAGTTTGATCCTGGCTCAG-3')
grzaT AT - pH(5'AAGGAGGTGATCCAGCCGCA-3")
R EEELRICICES

6 T AT a7 (3.4 To.=1. Femeter, 25 .3 .ame sHreate =1, 25 .09 Jreetie areata
THUF ¥ 6.7 fr.=f. Rffess H.0 fem)

[URIERE R E

ST

gifisTivest ST ToraeIp It e

qTaY T

g THT

T - e W Rumer: w, S, 1, & =1 =i i SO =, Suadd, &
Tiefiast, MgCl, 3 feq-u=refruer Tz (Fru= - 9.0) 3 | e T 17 )

AR 6L [RIHTATES: 25 MM 21T (4:1)]

foT- =12 zfivex e

ST SRR e

29.3 i
(%) T S.uA.u. Fit TuT

(%)

(@)

I Tl F TFAT FT UF 9 o e 1.5 A, arswr-adwgmm =@ 7 0.4 . o Thidim
THELH qEIT HY;
TaH 10% THSTUH HT 40 HTEH! Al AT 377 goo 7 RReara gu 370 afeqzy #it arex a1 # 30
e & form w0
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()
(=)
(®)
)

(=)
(%)

(=)
)
@)
(®)
(@)

(@)

(=)

0.40 .=, fohrer =Tet i =it g e

TH TEIeTT AT S T 8000 ATHIUH 9% 5 fie F forw s 9,

T HTSHITO0E T T2 T TFISE ol T Tha F< AT T8 TF 75 S[F § T e,
UL ol H 0.20 .Y, ferer siiv 0.20 .1, Freid STef Siie f3aT Jrefaent F =kt avg
[

eI FT 8000 AHIUH u¥ 5 fiee  forw St ¢

THAH ST 0 U 3 3T T8 U o7 7% [ § eAad 57,

=Y 0.4 T, s =g s famT arefsT & fferd sfw 5 f@we ¥ S 8000 smediug u=
HETFIST Y AT TFLAH ot BT T < ST § Thgl Y

zaH 0.1 ateqw 3M Hifeaw uHiee 1o, fiue 5.2 i st avg e o,

96% TAFI =l 2 ATIH ST AT TH -20°0 Foqaq 9T 1 5 & 0 74,

AT &7 8000 HUw 9% 10 e F forw st #7;

TG T (3 ATAT GUIAeE &l FF o, S[F H T4T gall Ui SLUA T, §;
T1.UA.T. Uoie &l 398 70% TAA(A F &7 & e 8000 AH R 9% 10 e F forg S #¢;
A TT I AT qATACE Hl gaT &,

T UeIe T 40 ATH! Al 215 T § oI F 3T 40 Hioqaq 9T &N F7; 37

260 TAUH UL FTUFEIRIEHIET T STANT T S1.04.7. FT gram i w3 (1 5t = 50.0 sy
... g AT A129) |

16S raMRTAT ST 3T AT TAFS BRI HT Fefi=me vehifhrerT

SOHTTH S1.0A.T. (50-100 47 ITH) FT TAaed 15874 pA (5-AGAGTTTGATCCTGGCTCAG-
3") 3T pH (5' AAGGAGGTGATCCAGCCGCA -3'), <, STUAST 3T 3F qicH< & a1
fHATRT 16 TH EAUAT S T UATHTE 7

e wTeft % srgE 0.2 fLAT. fiefteme =@ # sraferd wr=m § usicd #1 27;

IR
*. €. qTH IF qiegee | afbr giegee | sraae wfa gfafar
10T 3F TieA oS
(i) THT 10 T+ 1T 5 {TZah A1aT
(ii) Euscik] 10 mM 0.2 mM 1 AT AT
(iii) ATEHTTE (PA) 50 pM 1.5 pM 1.5 ATSHIATET
(iv) TTEHT 3T (pH) 50 pM 1.5 pM 1.5 ATSHIA T
3 U/aTst 15U 0.5 ATEAIA T
) T QA ez
(vi) ST 4 FTEFAT
(vii) RIEEELR I C 36.5 ATZAATET
(viii) K3 50 HTZHA 1L
THT F T T Bl A

IS o SATATIh, T SO T ST % forw fArfea sarer (srata foET evaere S1.uA.0.) & off
ATI-ATY IAT0 T

Tqsft THTAT =[ET AT TgT AR [HATE| ST AT 2-3 Fohe o (o0 ATSHRIEETERT § A0 arrdh
= it arnRl uEwtET g1 S

qHT grgaae § Reforfra aroam TeEa F J79 S.UA.U. Ut b #2; 5 fAee F forg 940
AT % TTAT Traga e, 39+ a8 35 9 (1 fee & forw 940 femaer 1 fme & forg 52.50
Aferae 37 2 fo=e % forg 720 afoagw) i o ATgaFe 7 ITTRT w3k 10 fa=e & form sifaw
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e
(@) T F ORI B % TR, U ST Ulergie (2-3 ATSHT ofie¥ ) Tl SUF AT a6 o 0.5 ATZHT
e & a9 A o uhRaw JMEe 6 1% TR S| | 1€ < (faq giar 0.2-0.5
o MR, % =),
()  IF = TF AA T 60 ATee/THT T AATHL TATHT . UF. U, T FT ToRT FE ST A STegqHerT
ToeH T START Fh TAT THTI F qgd [AsaTaArsst i
() 16S ramuAT ST it HFHET-
(F)  16S rEIUAT GST F I A FT e F FTe ST ST | Fawrer of|
(@) TRt o sraETE w7 & Sudsy /S SRt fohe T SUTT F¥ 3iT fRHTar & et
T ITAT T gU, TLUA.T. Tl TS FY AT 05 Hl
@) TS HHTET & oI gE e SeATe &1 FEferad STeHe & 9T STANT Fi -
(i 8-27t% -5'AGAGTTTGATCCTGGCTCAG-3'
(ii) 1492 T-5'-GGT TACCTTGTTACGACTT-3'
(g) e St & o s e et | G g -
Uit
. 9. qeH Tl qlege™ EIEKETRIRIEDIS
(i) T THT 5 U 1.5 ATSHI FAleX
(ii) ELERES 2 pM 1.5 ATSHI e
(iii) A T afex 3.0 gTZHT AteT
(iv) .07, 3.0 HTEHI A1ex
(v) FEIEEIES 1.0 FTSHT A1
(vi) Kl 10 AT e
TATAR - e & Rogem: 1, off, @, & =€ =fiver w1 S-demEa =6, fduadf, &=
aieftaest, MgCl, 3i¥ fea-u=efruer a6z (o= - 9.0) & |ty Faet T 47 )
(3) drheme wefiw § 35 =i & forw = g Raferfea Rt & arr w3 1 fwe % oo 960
oI I YRIHE STA2e, I a1 T o 25 =56 3 T 9% § 30 TFhe % o 96°
e 9% S 930, 15 Fahe & o 520 Ffeqa| a2 THifeT 920 8T 4 foee & form 600
Ffeaas ¥ faedme F2or afie g1 3d | 4o Hfeqadq 9% SR & o0 aa g a% 1@,
(@) R F 9T, IRl ®, 3 UH Hiieaq THice (FUA 4.6) % 1 ATSHIees ¥ TAAA & 50
HTSHIe 1T T START F2ah, 15 fee F forg af uw gasee we SfEfuee #3;
(®) Aedfegad 9T 20 fde & forw 15000 ATHUH 9% SIS FIRT dieie I I4: 99 &Y, Tere
70% TAATA % AT &7 o, TH TFIH & qgd T@T o, 3T 10 ATSHT e AT T [RIATHTES: 25
mM £ (4: 1)] & festien &7 &fiw
(ST)  SIHTeH TATATSSIE & START FId g, 10 ATSHT AAle il Fof AT § [a77 ST e HigtaT fahe

(%)

T TH0T T YT Feeh STty Aa-afiaee fater gy ret.va.w. Hgw @1 et #3)
16S r SATAT ST Hgd BT START Hlah AT TAFIAL TS (S BT~
JHITAT & U7 AT ATl 16S rETUAT Highd il TAAT UAH 13T Selad § ITesd Higd & 919,

e ST T TgATH A o oI, SeTeE H IUTs ST | gIWT i STl 2l

30. FIEATAT STTAT THFHT T STALTI —

30.1

SREE

(1) LIS AT-aTe
(2) StefuHTH/THUE (GCMS/MS)

(3) TerEuHTE/THTH (LCMS/MS )
(4) TeTerfeser &ere 0.01 et
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30.2 Ffawe s fusie it ar-

(@) Ui T (T 3E)
(@) =y gothe fAster:- 650 R afersa 7% 4 =52 a o T mm)

@) AT TAH U I

(1) ey v TR T

(3)  uTeHL Fehedr o (fruem)
@) e AT

(i) SRTasEr afReaTess &1 =i ategerd: 10 Feficier aiegHieH Fareh § TTAT 10 Rt & AT
JTIOTT HEST HTahT T a9 Y AT TAUHUH/THUS & {70 Foaier § 3T S+ 0qua-Uque &
orT ufaer wEfiee o =iei| 7 Tt 9 | hleATerd w1 dhiedeee™ 1000 e/ g;

(i) TeTadt TeT Ficgem: TiF diegad (1000 et/ &, 10 fWefidier ategates wares o
Tuferg AT & foue w100 e /T &7 wde Fiegd aa F2 3T 9 e
(TerefiuaTE/mau F oo gueter s shefugua/maus ¥ forg gumse ueiee) F ary [ow T
CRIESETS

(iii) TR ATRT FT AT (1 ATZHT AT AT A12), TAF ARG A\ w2 id garar (100
et/ &, ©6sS atege™ it stafera 9T &7 25 feieies /50 fefieties /100 Fefiehier
FiegATEH FAreF H [0 3, SrEd 1.0 e [Aeteia? Fieqeeer aTer hiearerhi w1 fH=or
TATT BT ToF; T

(iv) ST STeger &t AT, fafser 5 Tt & steege & o =2 (jii) & weis [aae it srutera qm=n
5 fetietier afegHied T § fAUe 7 TAT ITIH (AT & a1 [ T a9 HL

30.3 gfaa-

30.3.1. TaHTHUE/THUy fAepgr & fora-

(i)  EIF FT a5 15 WAL HEFIS S[F & 1 ITH H9 T F911 e, 9 § 10 FHefieiie FEta
T, Fuer v 30 e F fory ST & fFATd siiw 30 &ehe & forg avéeay ¢ ofie §aer &7 10 e
+ form \rfaee #7;

(i)  =TEegAE-1: T (i) ¥ 1 Heieties vFadFe &7 e gy 10 Weficier a9 aiegdicd Fesh
H 2Tl TAT FAATA A THT (50:50) FT START FLh HIAT FHl AT T T Fe

(i)  =RTE: 2 fHetletie ATsHT HElw S Sd § 25 e Ireadt dahel o[ (Tuan) e oY
1.0 fefietter due uFaceae e & arge A ofiv 30 &ehe & forg avdeay &7 ;

(iv) T FgH RGO 9 H7 -10° Hieqad 92 10000 AHuwd o2 5.0 foee % forw fhses
ST 3 ST A

(v) Thega: HEEree & a78 ddg T¥ a3 ATl gaieve o X uieee ol 0.2 ATSHIA Hald [theet
F AT F 2 FHATeieT ™ araa § 21 o 3fi7

(vi) O SoEE: ATO-1 H AT TS RHSRITRS RIfd #7 START F0hF TA9URuS/Taug | 5

qreshieie? fheee Tor9e F)

30.3.2 ShHfruyug/uauy fAswgor 3 foro-
(i) 15 fotietler =@ & 1 ITH 9 & a9 F7, 99 § 10 Ferefter ufde uHiee War, §ua &
=TT T 30 #Fehe  forw ste & fFard, 30 Fehe F forw ards § ga7d 3w 10 fwe & foro Jifaeee
F;
(i) ETEegAR-1: =207 (i) & 1 Wefieiey Taeae &l fIue grT 10 Wdidier € aiegaics Fesh
T ZTef AT Ufder vwEftee & 7TAT A RO a9 91T 2T,
(i)  TETE: 1 Fefeher due uareFe i1 fuue 7 a1g e, 2 fefiefe g =@ 7 25 fHefum
TTEAA At FH (Froem) & 150 fa=ma NaxSO,4 =T 3T 30 #she * forT arder #ie;
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(iv)
(v)
(vi)

HETRLIrer: §9e &1 -10° Ffeqad 9T 10000 sHuw a7 5.0 foee & forg Ihses JEe g T #
HEELT F;

e FEFREIAE F 918 948 T qF aTd Uace o1 o 3T qaedee Fl 0.20ThA Had
fihee & A1y ¥ 2 fAcfichier St ame § g o s

oo ZoFe: AT -2 | & TS AIHCAIT RS R &7 SUANT F%h SHEuqua/uaud § 1
ATzHIe T fheda 3o 1)

30.3.3 ST FT SITHA-
() fusie sdF AT B
(@) Ffersre I F HaY SULE FIHaT FT UF TESe Solde FiL
@M  fuse sodF g wiY
@ U S w
(3) VIT B HIA & qTE RITAIMT 37 o HIAL ITITH FHlvAred[T FT U TS To(de Fit
30.4 rorAT-
et T AT i
FreATerd T ATEdT(Fieaeeerd) (%) = i X Bl X k2
TETT w T T T 104
e
EUF = STEega" FFex=100 2|
TR -1
TerE{l- qHUE-uHeE feurfy
Ferw Acquity UPLC®BEH-Y 18,1.7 #T=a 1 [100 fA]
AT %ol T 10mM TR weEfiee 37 0.1% wifs Tiee I T
FIETET T AT (98:2)
HaTEe O fY; 0.1% FifHF Ufee F qrer Aaie
AT 0.350 f&.=ftr. /e
HISTEA ot TRITHIT
LR BRI
(100 Al wpersy) | (FARAAew/fme) % T % 5
PIREER 0.350 95.0 5.0 IR EER
0.25 0.350 95.0 5.0 6
5.00 0.350 50.0 50.0 6
10.00 0.350 37.5 62.5 6
10.05 0.350 20.0 80.0 6
13.00 0.350 20.0 80.0 6
16.00 0.350 5.00 95.0 6
17.50 0.350 95.0 5.0 6
22.00 0.350 95.0 5.0 6
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THUH-TATy feafa
CIGESIEEIT] e e Feest(kV) e i | 9 | yETe
(e afemzen) | qmaeme AT T [V] AT (sfte/ee)
(Rt &fewrrr) (cfrererem)
120 350 3.0 0.1 1000 50
TAHT-THTE-rquH 92 i B S arer fearerst £ g=5r
w9 TR T AH e e FICHEAT AAT | HTATRIAL AT
=1) (2 (1 3)
(1) -t uefa 226.01 90.95 65.01
(2) AT 890.34 567.31 305.26
(3) THIH 184.1 143.0 125.1
(4) e 223.0 126.0 56.1
(5) EIESIEAIEE) 404.0 372.0 329.0
(6) e EAE] 191.1 116.0 89.0
(7) sfee 228.0 68.0 95.9
(8) EIERIEIE] 2241 167.0 109.0
(9) ELEEIC] 411.2 195.0 252.0
(10) | IeEerRE-fuTET 411.0 149.0 182.0
(11) [ECAESIE 338.1 99.1 70.1
(12) TAThRTIT 306.1 201.0 57.4
(13) | Fraf= 202.0 145.0 117.0
(14) | Fra=Tiom 192.1 160.1 132.1
(15) | FTETFEEE 222.1 165.1 123.0
(16) FTITHFIIA-3- GTES I 238.0 163.0 181.0
(17) | Fratfas 236.0 143.0 87.0
(18) | FTheTone Ui 414.0 368.0 348.0
(19) | Ffae 334.0 139.0 195.9
(20) FALUST AT 481.8 111.8 283.6
(21) FALHTE FALSS 122.2 62.9 59.1
(22) | FARITRRET 214.1 172.0 154.0
(23) FATTIATA=A 250.0 169.0 132.0
(24) | TS 199.0 128.0 111.0
(25) | ATSATERETA 292.0 70.0 124.9
(26) TTEHIEE 385.3 278.3 329.2
(27) | REIRETIA 406.0 251.1 111.1
(28) | sTEHATUZ 230.1 199.0 125.0
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#. 9. HYTATIH T ATH e s FICHIAT AT | FTA BIIL AT
=1) (2 (1 3)
(29) | STEHTIMIE 388.1 301.0 165.0
(30) | STEAICEEE 203.0 129.0 113.0
(31) | zATETF deue 886.6 158.0 126.0
(32) | ufarsTer 398.93 256.9 352.9
(33) | eTEREEEIEA 398.9 261.0 218.0
(34) | FIAEE 312.1 92.0 236.1
(35) | FATSITIEA 307.1 57.0 161.0
(36) ETICEIC] 208.0 94.9 152.0
(37) FA T TITT-T e 362.1 288.0 121.1
(38) | wAIAEAETEE 230.0 202.9 173.9
(39) | werEURE 397.1 173.0 208.0
(40) | FEUTHRITTHE 4222 366.1 138.1
(41) R CIERIE I EC 680.9 253.9 273.8
(42) | LTI 489.1 158.0 141.0
(43) EIEEINIE] 316.0 247.0 165.0
(44) EECIIEEIEE 253.0 171.1 71.0
(45) EEGIIPRIEIEL] 353.0 168.1 228.1
(46) HUCEESNIEE 256.1 175.1 209.1
(47) | ESTFETERTS 528.0 150.0 203.0
(48) ESIEIEEIC] 321.1 119.0 203.1
(49) EIECINICAE] 207.1 72.0 46.0
(50) KGRk 249.1 160.1 181.1
(51) TIEA 508.9 338.8 174.8
(52) | TS 315.2 99.0 127.0
(53) AT 331.0 99.0 127.0
(54) AeSTSaTHE 412.0 327.9 124.8
(55) | HfUgTEFIRTEE 114.2 58.0 98.0
(56) AT e 280.1 220.1 192.1
(57) HATHETRE 141.9 94.0 110.0
(58) HATHTEA 163.0 88.0 64.9
(59) HIATFATT 284.1 252.1 176.1
(60) Afesgtom 215.0 89.1 131.0
(61) TR 224 1 127.1 98.1
(62) | WTEEFAGLETAA 289.1 70.2 125.0
(63) TATAL 492.9 157.9 140.9
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w9 HYTATIH T ATH R s FICHIAT AT | FTA BIIL AT
=1) (2 (1 3)
(64) AT 214.1 125.1 183.1
(65) A=A 247 .1 169.0 109.0
(66) REEIEEEIE] 294.0 69.9 124.8
(67) T TS 284.0 70.1 159.0
(68) | U= 329.1 125.1 124.9
(69) | wiEHe 317.9 160.0 77.0
(70) | wiERIEEE 300.1 127.1 174.1
71) | fifeamr== 312.1 252.1 176.1
(72) |t 217.9 161.9 127.0
(73) ElREIRIEIE 342.0 69.0 159.0
(74) | TR 322.1 96.0 227.1
(75) EEIEIC] 202.0 124.0 96.0
(76) [EECrARE:) 748.3 142.1 98.0
(77) | FoAEEA 732.6 142.0 98.0
(78) | o= 732.6 142.0 98.1
(79) | Fudrezmae 371.1 216.1 302.1
(80) SIFRATAT 308.0 70.1 125.0
(81) SITFATATHRIET 366.85 126.92 240.78
(82) TITHRMTATA 372.0 159.0 70.1
(83) | PrmFIE 253.0 126.0 90.1
(84) | FramEeTET 292.0 211.2 132.0
(85) IBRIEGEDE] 258.0 125.0 100.0
(86) JTITETSHTE 355.0 87.9 107.9
(87) | PrteedeTe 343.0 151.0 93.0
(88) RIS 384.0 91.0 197.1
(89) TSR 294.1 69.3 197.2
(90) TEARAA 296.1 70.2 99.1
(91) | gre=HTE 257.0 109.0 79.0
(92) | gTEETEFATSIA 190.0 163.0 136.0
(93) TTSTATHRTES T TaeT 409.0 186.0 145.0
qICoft -2 (AT Rafa)
AT aATTHT e ATIHTT giee F1 a9y ()
ST 0.0 700 afemrre 10
700 TfoaTe 1800 #foaare 3.0
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200 Hfeaae 2200 Hfeaas 9.0
gogforay 2800 Afeaa® 9.0
BT qTIHTT e ATIHTT giee &1 gAY (Re)
T 0.0 750 qferae 0.1
45008 forarg 3250 qfeaae 5.0
1008 feaT 2500 Ffeaas 0.0
IRk ST -5MS, 30m, 0.25TH W ,0.5 AT
BRI AT 1.7 foetiefey/fame
ST AT 2800 afeaae
ATTAT
AT 3T 50 & 600
Uy ot
HI FT AIHE [OHUH 1 FE. THTHE2 FTE. ATTHTAFRIToTST Tl B AT
AT
2900 Trfeaae 1500 Frfeaae 1500 Frfeaae 1.5 foefiefeT 2.5 foefietier /fAme
fae
shietraTe o g N 6 S arer Fieamerant © gt
#.9. FYATLS T T e aqaa | FIlCHET A-T | FTATRET I
(1) (2 (F3)
(1) 2 4 5H 234.7 165 199
2) |44 SHH 234.8 165 199
(3) 44 $EE 245.7 176 211
(4) 445EEH 234.7 165 199
(5) |24 235 199 165
(6) 2,433 245.8 211 175.6
(7) HATFATT 187.8 160 131
(8) ufegT 262.6 192.8 191
(9) T 122.7 81.1 79.1
(10) | STow®T U=EITH 180.8 109 111
(11) | =< 225.5 184 157
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.. YA T T TReamT | FifcwHE ST | FTAHET AET
(#=1) (2 (F=3)
(12) | vzl 214.8 58 200
(13) | fier- v=efius 180.8 145 109
(14) | oA™IE 299.7 214.1 199
(15) | STEHATIA 180.8 165 166
(16) | ST 140 112 76
(17) | FHFETAA 172.8 145 109
(18) | sqeTa=IT 175.8 147 134
(19) | e 79 51 77
(20) | FAETRE 251.1 139.1 75.1
(21) | FATHAATRE 266.7 159 81
(22) | FATITLRE 213.6 258 286
(23) | FARATEIOEE T 285.7 93 271
(24) | FAETSE 124.5 99 88.1
(25) | ATEEATIE 162.8 127 109
(26) | @TsuRHfE 180.7 152 127
(27) | ATSITHTAT SAHT 180.7 152 127
(28) | STer T=EUA 218.8 183 147
(29) | Seemf= 252.8 73 174
(30) | R 138.9 111 75
(31) | RwtRE 184.8 93 109
(32) | sTfoAE 303.8 179 166.7
(33) | ETEAfET 262.7 193 191
(34) | RRaagae 156.9 141.1 113.1
(35) | STSHWATIT 122.8 80.9 67
(36) | sTEHATUZ 124.9 47 79
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.. YA T T TReamT | FifcwHE ST | FTAHET AET
(#=1) (2 (F=3)
(37) | RorwET 265.8 246.1 238
(38) | ufeHAwEN 173 109 65
(39) | USTHEHA-THT 240.7 206 204
(40) | USTEEHE-ATaT 240.7 205.8 169.8
(41) | TSRS 271.6 236.8 234.7
(42) | ufeew 263 193 191
(43) | THTEERETS A 192 138 111
(44) | ot 230.7 129 175
(45) | TATHANTF 163 107.1 135.1
(46) | TATHIHEE 285.9 179 161
47) | S 141 113 63.1
(48) | WA 276.7 260 125
(49) | FSITaTIA 180.8 152 127
(50) | T 124.8 79 47
(51) | FAAE 166.9 125 89
(52) | FgATeEE 249.7 55 208
(563) | TRTAeEeRT 212.7 178 143
(54) | R 366.6 254.9 212.9
(55) | w1 AeTEARg TS 208.9 181 160.9
TET
(56) | wAIETSTETE 281.8 238.1 91
(57) | TR 306 264 206
(58) | FTHATEE 150.8 136.1 95
(59) | T TER U=/ 180.8 145 109
(60) | TETEFAIR 271.6 236.8 235
(61) | TFATRETSIA 213.7 159 187
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.. YA T T TReamT | FifcwHE ST | FTAHET AET
(#=1) (2 (F=3)
(62) | sTEHESITHEHAAT 289.7 204 118
(63) | ATeETETZ AT 180.8 152 127
(64) | AU 162.8 126.8 90.9
(65) | et 263 109 246
GO IPRIBINPE 290.9 109 81
(67) | dfeHafe 252.1 162.1 191
(68) | wHfIw 182.8 168 153
(69) | fReTT4-aTHT-2- 207.8 63 98.9
AT
(70) | weTUE 273.7 125 121
(71) | FREEHE 199 152.9 97
(72) | wREATHFTES 152.9 125 97
(73) | we 75 47 41
(74) | wETAN 181.8 111 75
(75) | At 304.7 290.1 276
(76) | eI 283 255 96
(77) | TTRATRIE 337 267 309
(78) | STufEFeTERIT 299 255 91
(79) | fFTeTERE 156.8 102 77
COBRESIEIETURE 298.8 255.3 192.2
(81) | TEHEAUTEATE 318.1 145.1 131.1
(82) | TETATIE 162.8 143 91
(83) | ZrESIIE 160.9 134 106
(84) | TTETAIIO 263 159.9 148
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31. Fefaw, iu, MW, d< i T 1 sragmor -
A1V, AW-F H F7 G947 10 F AT |
32. SEAF FT AT -
ATHAT-IV, IET-F H FH GE&AT 12 F T

[FT.5. 7-38/2024(F< At/ Tuae]

feroqor: w&r saer, wed % TroroA ® A1, w1 L "@ear 758 (), arrg 25 fHdaw, 1985 waRrtera R A
A ATAH qTT ATEREET AT . 3. 2346 (31) ATEE 26 HE, 2025 FTT |erfard w3 «am

MINISTRY OF AGRICULTURE AND FARMERS WELFARE
(Department of Agriculture and Farmers Welfare)
ORDER
New Delhi, the 9" June, 2025

S.0. 2539(E).— In exercise of the powers conferred by section 3 of the Essential Commodities
Act, 1955 (10 of 1955), the Central Government hereby makes the following Order further to amend the
Fertiliser (Inorganic, Organic or Mixed) (Control) Order, 1985, namely:-

1. (1) This Order may be called the Fertiliser (Inorganic, Organic or Mixed) (Control) Fifth Amendment
Order, 2025.

(2) It shall come into force on the date of its publication in the Official Gazette.

2. In the Fertiliser (Inorganic, Organic or Mixed) (Control) Order, 1985, (hereinafter referred to as the said
Order), in clause 20C, in sub-clause (3), for item B, the following items shall be substituted, namely:-

“B. Bio-efficacy Trials:

1. Agronomic Bio-efficacy trials shall be conducted at the National Agricultural Research
System, including the Indian Council of Agricultural Research and State Agricultural
Universities.

2. Bio-efficacy trials to be conducted on same crop at minimum three different doses for one
season at three agro-ecological locations.”

3. In the said Order, in Schedule VI,-
(i) for Part D, the following Part shall be substituted, namely:-
“Part-D
METHODOLOGY OF TESTING

1. Estimation of pH.-

As mentioned in the Schedule —IV, Part-D at serial number 1
2. Estimation of specific gravity.-

As mentioned in the Schedule- II, Part-B at serial number 21
3. Estimation of bulk density.-

As mentioned in the Schedule -1V, Part-D at serial number 2
4. Estimation of organic matter and organic carbon.-

As mentioned in the Schedule —IV, Part-D at serial number 5
5. Estimation of water solubility-
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5.1 Equipment-

a.
b.
c.
d.
e.

analytical balance.

rotatory evaporator or hot air oven or hot plate.
magnetic stirrer with temperature control.

constant temperature water bath.

whatman grade 934-AH RTU glass microfiber filters.

5.2 Procedure.-

1)
(i1)
(iii)
(iv)
v)
(vi)
(vii)

(viii)

(ix)
*)

(xi)

take the test item in different quantity form lower to higher amount in fixed volume of water (eg.100
ml);

visually determine the saturation of solution and record the amount required to saturate the taken
water volume;

weigh excess quantity of test sample (gram) (about five times quantity of test substance required to
saturate the water) into each of three glass vessels fitted with glass stoppers (conical flasks);

take the volume of water as taken in preliminary test (e.g 100 ml) and add to each glass vessel and
tightly stopper the glass vessel and then agitate one of the vessels at 30 °C in water bath or on
magnetic stirrer for twenty four hours;

equilibrate the other two vessels at 30 °C for another forty eight hours and seventy two hours
respectively;

after twenty hours, equilibrate one of the vessels for twenty four hours at 20 + 0.5 °C with occasional
shaking;

after twenty four hours equilibration, filter the solution under vacuum using whatman grade 934-AH
RTU glass microfiber filters or 0.45u membrane filters;

take the filtrate in round bottom flask and evaporate under vacuum up to the dryness using rotatory
evaporator with the water bath set at 60°C. (Hot plate or hot air oven can also be used as alternate to
rotary evaporator);

carefully collect the residue after evaporation (if required dry the residue at room temperature) and
record the mass of the residue using the analytical balance;

additionally equilibrate the other two vessels already equilibrated at 30 °C for forty eight hours and
seventy two hours, respectively for twenty four hours at 20 + 0.5 °C with occasional shaking and
record the mass of the residue as per the procedure mentioned in above point; and

the measured mass of residue in at least the two last vessels do not differ by more than 15%, then
consider it satisfactory and the results from vessels 1, 2 and 3 show a tendency of increasing values,
the whole test shall be repeated using longer equilibration times.

5.3 Calculations.-

Calculate water solubility % w/w by formula as given below:-

Mass of the residue obtained (gram) x 100
Mass of the test substance taken (gram)

Water solubility % w/w =

6. Estimation of total dissolved solids (TDS) or total soluble solid (TSS). -
6.1 Equipment-

a. rotary evaporator or hot plate.
b. analytical balance.
c. vortex mixture.

6.2 Procedure.-

(i) take 100 ml of the liquid sample in a pre-weighted 500 ml glass beaker (W1).
(i) heat it at temperature of 60°C using either rotary evaporator or at 103°C using hot plate.
(iii) after complete evaporation of the solvent till the constant weight is achieved, record the weight

of the beaker (W2).

6.3 Calculation.-

TDS or TSS (gram / 100 ml) = W2- W1
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7. Detection and quantification of alginic acid.-

7.1 Equipment.-

(a) HPLC-RID system.
(b) analytical balance.

(c) 0.45p syringe filter.
(d) high speed centrifuge.
(e) vortex mixer.

7.2 Chemicals and Reagent preparation.-

(a) Sodium alginate (CAS No. 9005-38-3).
(b) Ultra pure water.
(c) standard preparation-

(i) prepare a series of sodium alginate standards in ultrapure water (5 ppm to 500 mg / ml);

(il))  Sodium Alginate stock standard solution: weigh about 10 mg of Sodium alginate in 10 ml

volumetric flask and dilute it with 10 ml ultrapure water and it gives a stock solution of 1000
mg / ml;

(iii)  Sodium alginate intermediate standard solution: Dilute 1.0 ml stock standard to 10 ml with

ultrapure water and mix well and it gives an intermediate standard solution of 100 mg /ml;

(iv) dilute 1.0 ml of intermediate standard solution to 10 ml ultrapure water and it gives an

intermediate standard solution of 10 mg /ml; and

(v) prepare linearity point on the basis of sample concentration as given in the table bellow:-

Table
S. No. | Linearity Conc. of Volume (ml) Volume Concentration
Standard Stock of stock (ml) of of standard
solution solution to be | water to be (mg/ml)
(mg/ml) used used
(1) Standard 1 10 0.50 0.50 5
(i1) Standard 2 100 0.25 0.75 25
(iii) Standard 3 100 0.50 0.50 50
(iv) Standard 4 100 1.00 0.00 100
v) Standard 5 1000 0.20 0.80 200
(vi) Standard 6 1000 0.30 0.70 300
(vii) Standard 7 1000 0.40 0.60 400
(viii) Standard 8 1000 0.50 0.50 500

(d) Sample preparation

(i)
(i)

(iii)
(iv)

vortex the formulation to be tested before preparing the samples;

for solid samples, the sample need to be vortexed with ultrapure water (1:20 w/v) and to be kept
at room temperature for twelve hours followed by vigorous shaking and centrifugation;

dilute the formulation (around 50 to 100 times) taking into consideration the theoretical expected
values of alginate in the formulation under analysis; and

the samples shall be prepared as such that it falls under the standard curve concentrations of
individual standards (Alginate) and filter each sample with 0.45u syringe filter and fill it in 2 ml
HPLC glass sample vials.

7.3 Procedure.-

(@)

(i)
(iii)

inject separately equal volumes (50 ml) of standard preparations and sample preparations in the
HPLC-RID system;

record the chromatograms and measure the peak response of standard preparations;

calculate the quantity of the desired compound with respect to the peak response for the
individual standard; and
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(iv) use the following Chromatographic conditions for analysis as specified in table below:-

Table

(i) | Column Rezex RHM Monosaccharide H * LC Column (300
mm x 7.8 mm)
(i1)) | Column Temperature 65°C
(iii) | Detector Refractive Index Detector
(iv) | Detector Temperature 50°C
(v) | Pump mode Isocratic
(vi) | Mobile Phase 0.05% acetic acid
(vii) | Injection Volume 50 pul
(viii) | Signal Acquisition: Positive Polarity Mode
(ix) | Flow rate 0.5 ml/min

7.4 Calculations.-

Plot the standard curve with standard solutions taking concentrations along the X-axis and Area along
the Y-axis and determine the concentration of alginate present in the test samples from the standard
curve using Linear regression equation.

y=mx +b

where y is the value of second data set (peak area)

x is the value of first day set (Concentration of standard)

m is the slope of the line

b is y-intercept of the line

Slope and intercept can be calculated using the formula.-

nyxy- (2x)(2y)

m (slope) =

nyx*- (Xx)°

Xy) Xx* - Yxyxy

b (intercept)=

n Yx*- (Xx)°

[PART II—SEC. 3(ii)]
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Example.-
X 6 8
y 5 10
Construct the following table-
X y 2 Xy
2 3 6
4 7 16 28
6 5 36 30
8 10 64 80
Yx=20 Yy=25 Yx*=120 Y xy= 144

m (slope) = 4(144) - 20 x 25/ 4(120) — 400 = 0.95
b (intercept)= 25 x 120 — 20 x 144/ 4(120)- 400 = 1.5
Equation for linear regression is
y= mx+b
y=095x+1.5
7.5 Reference.-

Valverde S, Hernandez-Apaolaza L, Lucena JJ 2022. A Simple Analytical Method to Determine
Alginic Acid, Laminarin and Mannitol and Seaweed Extracts Fertilisers, Journal of Chromatography
and Separation Techniques Volume-13, Issue 1 No: 1000470.

8. Estimation of carrageenan.-
8.1 Equipment.-

(a) spectrophotometer.
(b) analytical balance.
(c) vortex mixer.

8.2 Chemicals and Reagent preparation.--

(a) Toluidine Blue-O (CAS No.: 92-31-9).

(b)  x-Carrageenan standard: (CAS No.: 11114-20-8).

(c)  Ultra pure water.

(d) Reagent A: 0.06 M Toluidine Blue O (TBO) solution.

(i)  prepare a stock solution of TBO at a concentration of 2 mM in water (6 mg in 10 ml water)
and vortex for three to five minutes for uniform mixing; and

(i)  dilute it to the concentration of 0.06mM, by adding 0.6ml of the 2 mM TBO stock solution

to 19.4 ml water.

(e) Reagent B: stock solution (2 mg/ml) of Carrageenan.

(vi) use x-Carrageenan, a sulphated polysaccharide as standard;

(vii) take 10 ml volumetric flask;
(viii) weigh 20 mg of Carrageenan and transfer it to 10 ml standard flask;

(ix) add 5-6 ml water to the standard flask and dissolve the carrageenan and vortex for 3-5 min
for uniform mixing; and
(x) Make up the final volume to 10 ml using water and mix well for homogeneity.

(f) Reagent C: Working solution (0.04 mg/ml) of Carrageenan

iii) take 10 ml volumetric flask; and
iv) add 200 pl of reagent B in standard flask and make up the final volume to 10 ml using water
and mix well for homogeneity.
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Note: The Toluidine blue O reagent and standard solution shall be prepared fresh before
initiating each experiment.

(g) preparation of standard solution: prepare a series of carrageenan standard solutions (in glass
test tubes) of concentrations, 0 (blank, distilled water), 0.008, 0.016, 0.024,0.032 and 0.040 mg/ml
by mixing the carrageenan working solution (Reagent C) and water as specified in the following

table —
Table
S. No. Reagent C Water Carageenan concentration
(ml) (ml) (mg/ml)
6))] 0 300 0
(i1) 60 240 0.008
(iii) 120 180 0.016
(iv) 240 60 0.032
(v) 300 0 0.04

(h) Preparation of sample-
(A)For liquid and viscous (gel) product.-
(i)  dilute the test sample appropriately with water such that the absorbance of the sample is
within the range of the standard curve;
(il))  in case of coloured samples, add activated charcoal (1% v/v) to the aqueous solution of the
sample and stir well for ten minutes using vortex mixer followed by the filtration; and
(iii)  use the filtrate for the estimation of k-Carrageenan.

(B) For granular/flakes product.-
(i) take 10 gram of test sample granule or flake in a conical flask containing 90 ml of water;
(il)) incubate at room temperature for forty five minutes and mix the components to homogeneity
on a magnetic stirrer;
(iii)  withdraw 2 ml of sample and centrifuge at 3000 rpm for three minuets; and
(iv)  the supernatant thus obtained shall be used for analysis of carrageenan or sulphated sugar.

Note: To estimate the concentration of carrageenan or sulphated sugar in the sample containing
approximately 25 mg/ml sulphated sugar, the sample needs to be diluted by 10° fold, so that the
approximate concentration of diluted sample is 0.025 mg/ml, which is within the limit of standard
curve.

8.3 Procedure.-

(1) take 60 pl of standard (or sample) solution as prepared above and add 240 ul of TBO solution
(Reagent A);
(i1) mix the solution to homogeneity;
(1i1) measure absorbance at 630 nm;
@iv) prepare standard curve using concentration in X axis and absorbance in Y axis; and
W) calculate the concentration of carrageenan in test sample from standard curve.

8.4 Calculation.-
Calculate the total carrageenan content of the test sample using the formula as below.-
Concentration of carrageenan x dilution factor

% Carrageenan = - X 100
Weight of sample taken
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8.5 Reference.-

Ziolkowska D, Kaniewsk A, Lamkiewicz J, Shyichuk A. 2017, Determination of carrageenan by
means of photometric titration with methylene blue and Toluidine blue dyes. Carbohydrate
Polymers 165: 1-6

9. Detection and quantification of fucoidan.-

9.1 Equipment.-
(a) HPLC-RID system.
(b) analytical balance.
(c) 0.45 p syringe filter.
(d) vortex mixer.

9.2 Chemicals and Reagent Preparation.-

(a) fucoidan (CAS No. 9072-19-9).
(b) ultra pure water
(c) standard Preparation:
(i) prepare a series of fucoidan standards in ultra pure water (5 ppm to 500 mg/ml);
(ii)) Fucoidan stock standard solution: weigh about 10 mg of fucoidan in 10 ml volumetric
flask and dilute it with 10 ml ultrapure water and it gives a stock solution of 1000 mg/ml;
(iii)  Fucoidan intermediate standard solution: dilute 1.0 ml stock standard to 10 ml with
ultrapure water and mix well and it gives an intermediate standard solution of 100 mg/ml;
(iv)  dilute 1.0 ml of intermediate standard solution to 10 ml with ultrapure water and it gives
an intermediate standard solution of 10 mg/ml; and
(v) prepare linearity point as specified under sub paragraph (c) (v) of paragraph 7.2 in the
Part-D of schedule-VI.

(d) sample preparation: same as specified under sub paragraph (d) of paragraph 7.2 in the Part-D
of schedule-VI

9.3 Procedure and Calculations.-

Same as specified in under paragraph 7.3 and 7.4 in the Part-D of schedule-VI.

(Note:Since sodium alginate interfere with fucoidan, prior to the preparation of the sample, add 2%
CaCl; solution to precipitate out alginates and use the remaining solution for fucoidan estimation).

10. Estimation of mannitol.-
10.1 Equipment.-

(a) HPLC- RID system.
(b) detector: Refractive index detector.
(c) online vacuum degasser.
(d) quaternary pump
(e) high speed centrifuge.
(f) analytical balance.
(g) vortex mixer.
(h) sonicator.
(i) 0.45p syringe filters.
10.2 Chemicals and Reagent Preparation.-
(a) D-Mannitol (CAS No.69-65-8).
(b) ultra pure water.
(c) acetic acid (0.05%) : Take 0.5 ml of acetic acid in 1liter of HPLC water in mobile phase container.
(d) standard preparation:
(1) prepare a series of mannitol standards in ultrapure water (5 ppm to 500 mg/ml);
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(i) Mannitol stock standard solution that is weigh about 10 mg of mannitol in 10 ml
volumetric flask and dilute it with 10 ml ultrapure water and it gives a stock solution of
1000 mg/ml;

(ii1) for Mannitol intermediate standard solution that is dilute 1.0 ml stock standard to 10 ml
with ultrapure water and mix well and it will give an intermediate standard solution of
100 mg/ml;

(iv) dilute 1.0 ml of intermediate standard solution to 10 ml with ultrapure water and it gives
an intermediate standard solution of 10 mg/ml; and

(v) prepare linearity point as specified under sub paragraph (c) (v) of paragraph 7.2 in the
Part-D of schedule-VI.

(e) Sample preparation: same as specified under sub paragraph (d) of paragraph 7.2 in the Part-D
of schedule-VI.

10.3 Procedure and Calculations.-
(a) Same as specified under sub paragraph 7.3 and 7.4 of the Part-D of schedule-VI.

10.4 Reference.-

Valverde S, Hernandez-Apaolaza L, Lucena J.J. 2022. A Simple Analytical Method to Determine Alginic
Acid, Laminarin and Mannitol and Seaweed Extracts Fertilisers. Journal of Chromatography and
Separation Techniques, Volume-13, Issue 1 No: 1000470.

11. Estimation of total poly-phenols.-
11.1 Equipment-

(a) spectrophotometer.
(b) analytical balance.
(c) high speed centrifuge.
(d) vortex mixer.

(e) water bath.

11.2 Chemicals and Reagent Preparation.-

(a) gallic acid(CAS No 149-91-7) or phloroglucinol (CAS No 108-73-6)

(b) Folin- Ciocalteu Reagent (CAS No 12111-13-6).

(c) 80% aqueous methanol that is to 80 ml of methanol add 20 ml of water.

(d) 20% sodium carbonate that is to weigh 20 g of sodium carbonate and transfer it to 100 ml volumetric
flask. Add 40 ml of water and shake vigorously to dissolve and make up the volume to 100 ml with
water.

(e) Sample preparation
(i)  Liquid and gel samples

The algal or liquid biostimulant samples are to be extracted with eighty percent methanol.

(1) extract 1ml of the seaweed biostimulant sample with 10 ml of eighty percent aqueous
methanol (extraction ratio- 1:10 v/v) overnight at 4°C in dark;

(2) vortex the mixture thoroughly and centrifuge at 12000 xg for five minutes at 4°C; and

(3) collect the supernatant and use it for further analysis.

(i)  solid samples (powder, granules and flakes).-

(1) extract accurately weighed homogenized algal tissue or solid test sample (0.3 £+ 0.005
gram) with 15 ml of 80% aqueous methanol overnight at 4°C in dark;

(2) vortex the mixture thoroughly and centrifuge at 12000 x g for five minutes at 4°C;
and

(3) collect the supernatant and use it for further analysis.

(f) Gallic acid standard preparation.-
(i) accurately weigh about 100 mg gallic acid, and transfer into a 100 ml volumetric flask and add
about 75 ml water and mix well until the solids are dissolved;
(il)) make up the volume to 1000 ml with water and mix well;
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(ii1)  label it as “stock standard solution.” This stock standard solution (ca 1000 mg/L gallic acid)
may be used for up to 1 month when stored at 2—8°C; and

(iv) prepare calibration standard solutions as shown in Table (ca 40-200 mg/l gallic acid) by
pipetting the indicated amount of stock standard solution into the indicated size volume flask
and diluting to volume with water and the following approximate concentrations of gallic acid
in each of the calibration standard solutions are specified in table below.-

Table
S. No. Calibration volume stock Volume of approximate
Standard solution standard flask, ml concentration of gallic
solution, ml acid, mg/L

(1) 1 1 25 40

(ii) 2 2 25 80
(iii) 3 3 25 120
>iv) 4 4 25 160

V) 5 5 25 200

11.3 Procedure.-

(1) add an aliquot of 1 ml of supernatant to 15 ml of distilled water and 1 ml of Folin- Ciocalteu reagent
in a test tube;

(2) to mix the contents of the tube thoroughly and incubate for five minutes;

(3) after five minutes of incubation, add 3 ml of 20% sodium carbonate followed by heating the test
tubes at 50°C for thirty minutes in a water bath;

(4) measure the absorbance using a spectrophotometer at 765 nm after removal from water bath;

(5) to prepare a standard curve (40-200 mg/liter) with above method using Gallic acid or
phloroglucinol as reference; and

(6) express the concentration of phenolic compounds in gallic acid or phloroglucinol equivalents.

11.4 Calculations.-

Calculate the total phenolics as mg gallic acid equivalent (GAE) / gram sample
GAE (mg/g)=Cx V/M

Where: C = concentration of gallic acid obtained from calibration curve in mg/ml
V = Volume of extract in ml
M= Mass of extract in gram

11.5 Reference-
Kupina S, Fields C, Roman MC 2019. Determination of total phenolic content using Folin-C-Assay:
Single Laboratory validation, First Action 2017.13. Journal of AOAC International. 101: pp 1466-
1472.

12. Estimation of Humic acid and fulvic acid-.
12.1 Equipment.-

(a) analytical balance.
(b) drying oven.

(c) high speed centrifuge.
(d) rotary evaporator.

(e) pH meter.

(f) spectrophotometer.
(g) peristaltic pump.
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(h) muffle furnace.
(i) rotating shaking mixer.
(j) desiccator

12.2 Chemicals and Reagent preparation-

(a) sodium hydroxide.

(b) hydrochloric acid.

(c) nitrogen gas- 99.96% purity.

(d) Supelco Superlite DAX-8 resin.

(e) Amberlite IR 20 strong cation exchange resin.

12.3 Procedure-

(a) Alkaline extraction-
(i) If the material is solid or granular, prepare analytical samples by crushing them to fine powder
using a pestle and mortar so that crushed sample passes through Sieve mesh size of 60—80;
(i) To determine the moisture content gravimetrically as follows-

(a) weigh an aluminum weigh boat and record mass (Wtl);

(b) transfer 2 £ 0.5 gram test portion of the analytical sample into the weigh boat, weigh,
and record mass (W1);

(c) place the sample in drying oven for 24 + 0.2 h at 90°C; after twenty four hours, remove
from drying oven and place in desiccator to cool for one hour; weigh and record mass
of weigh boat and dry test portion (W2);

(d) determine the moisture ratio using Equation

Moisture ratio = [(W1 — W2)/(W1 — Wtl)]

(iii)) weigh about 2- 5 gram of second test portion from the analytical sample (W3: exact weight of
sample used) and place it into a precalibrated or premarked one liter Erlenmeyer flask;
(Note: The amount of test sample taken shall contain approximately 2.5 gram humic acid).

(iv) add 0.1 M Sodium Hydroxide (that is, 4 gram Sodium Hydroxide per 1 liter distilled water) with
stirring, and make to a final volume of 1 liter and determine the dry weight of the test portion
using Equation:

Dry test portion dry weight = (W3) (1 — moisture ratio)

(v) for liquid materials, thoroughly mix the analytical sample by stirring with a glass rod for one
minute, ensuring that any residue that may have fallen to the bottom of the container is thoroughly
mixed;

(vi) add an aliquot of a test portion of the analytical sample, noting the volume (V1), into a
precalibrated or premarked 1 liter Erlenmeyer flask, and bring to a final volume of 1 liter with 0.1
M Sodium Hydroxide;
Note: The test portion shall result in a concentration of 200 to 600 mg/liter humic acid and fulvic
acid after dilution with 0.1 M Sodium Hydroxide, the aliquot volume will be based on the humic
acid and fulvic acid product concentrations that are claimed in test sample.

(vii) determine the density (gram/ml) of the liquid material by weighing 10 ml of well-mixed analytical
sample in a pretared graduated cylinder (D1) and determine the weight of the liquid test portion
using equation:

Liquid test portion weight (gram) = (V1) (D1)

(viii) add a 0.8 to 1.2 centimeter long magnetic stir bar, replace the air in the headspace with Nitrogen,
and cover with parafilm, mix vigorously on a stir plate (e.g., 200-300 rpm); stir solid materials
for six hours to extract humic substances and the liquid materials for one hour to ensure
dissolution of all humic acid and fulvic acid;
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(ix)
()

(xi)

(xii)

(xiii)

(xiv)

from this point on, the method is the same for both solid and liquid materials;

after stirring, remove the flask from the stir plate, transfer the contents to centrifuge tubes, and
centrifuge the entire volume to separate any insoluble material from the dissolved humic acid and
fulvic acid;

centrifuge at 3900 x g for ten minutes (use 50 ml centrifuge tubes, or larger, as available), discard
the insoluble precipitates and collect the alkaline supernatant containing the humic acid and fulvic
acid in a clean one liter Erlenmeyer flask;

while the extract solution is being mixed with a stir bar, carefully insert a pH electrode into the
middle portion of the solution and to flocculate the humic acid, add concentrated hydrochloric
acid (1:1) dropwise to the alkaline extract until pH is reached to 1.0 + 0.05;

cover the flask with parafilm and mix for one hour, check pH and readjust to pH 1.0 with
additional concentrated hydrochloric acid (1:1) if necessary and if the pH falls below 0.95, adjust
pH back to 1.0 = 0.05 with the 0.1 M sodium hydroxide solution and continue to let the acidified
extract mix and check pH occasionally until it is stable at pH = 1 £+ 0.05 for five minutes; and
once the pH is stable, remove the flask from mixer and cover with Parafilm and let the mixture
sit unstirred until precipitated humic acid is fallen to the bottom of the flask.

Note: The time for humic acid to precipitate from solution varies greatly among products, but a
typical time range is 1 to 6 h.

(b) Separation of Humic acid.-

(1)

(i)

(iii)

once the humic acid is completely precipitated, decant the fulvic acid containing extract (fulvic
fraction) into a clean one liter Erlenmeyer flask, being careful not to include any of the humic acid
precipitate and with some products, the precipitated humic acid will remain in suspension as
colloidal particles, if so centrifuge the entire volume to separate the flocculated humic acid from
the acidified fulvic fraction;

pour the remaining mixture into centrifuge tubes and centrifuge at 3900 x g for 0.5 hours to
separate the humic acid precipitate; and
Note: If necessary, a higher g force or longer centrifugation time may be used to obtain a clean
separation of the fulvic extract supernatant from the humic acid precipitate.

add the supernatant to the fulvic acid containing acidified extract.

(¢) Determination of Humic acid concentration.-

(1)

(i)

place the centrifuge tubes containing the precipitated humic acid in a drying oven set at 90°C, and
dry the humic acid to constant weight (typically twenty four hours), constant weight is achieved
when the tube and humic acid (or fulvic acid) weigh the same after an additional two hours drying
time; and

after drying, remove the tubes from the drying oven and place in a desiccator to cool to room
temperature and after cooling, quantitatively transfer the residue from the tube by scraping it from
the sides and bottom of the tube with a spatula, transfer to a tared weigh boat, and record the mass
(W4HA) and this residue is the “Extracted humic acid”.

(d) Determination of Ash Content.-

(1)
(i1)
(iii)

(iv)

transfer the extracted humic acid to a pre-weighed (Wt2) ceramic dish that had been previously
dried in a drying oven set at 90°C and then cooled in a desiccator to room temperature;
record the combined mass of the extracted humic acid and dish (W5) and transfer the dish to a
muffle oven for four hours at 500°C for combustion,;
while still warm, remove the dish and contents from the muffle oven and place in a desiccator to
cool and once cool, weigh the dish with ash (W6) and calculate the ash ratio by the following
equation-
Ash ratio = [(W5 — W6)/(W5 — Wt2)]; and

determine the final mass of the extracted humic acid by correcting for ash content using following
equation-

weight of extracted humic acid without ash (gram) = (W4HA)(1 — Ash Ratio).
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(e) Separation of Fulvic Acid.-

(@)

(i)

(iii)

(iv)

™)

(vi)

(vii)

(viii)

(ix)

(x)
(xi)
(xii)

(xiii)

(xiv)

to separate fulvic acid from the other acid-soluble compounds in the fulvic fraction by using a 40
x 250 mm glass column prepared with a nonionic macroporous acrylic ester resin (that is, Supelite
DAX-8);

Note: Through selective adsorption, hydrophilic acid-soluble components do not bind to the resin
and are removed.

pass the fulvic fraction through the column using a peristaltic pump, under low pressure, via the
top of the column and it is critical that the top of the resin in the column remains covered with
solution until all the extract has been added to prevent drying of the resin;

once the fulvic fraction has been completely loaded onto the resin, wash the resin with deionized
water by pumping it through the top of the column using the peristaltic pump under low pressure
and discard the effluent;

wash the column until the absorbance at 350 nm of the column effluent is equal (e.g., within 0.015
absorbance units) to that of the deionized water used to wash the column, a wavelength of 350
nm gives strong absorbance by fulvic acid and allows the use of a spectrophotometer that only
measures visual wavelengths;

desorb the fulvic acid by back elution (that is, influent introduced into the bottom of column) by
pumping 0.1 M Sodium hydroxide using the peristaltic pump, most of the fulvic acid is adsorbed
to the very top of the DAX-8 resin and desorption from the column bottom uses a minimal amount
of 0.1 M Sodium hydroxide to fully desorb the fulvic acid,

all the fulvic acid has been desorbed when the absorbance of the column effluent is equal to the
absorbance of influent at 350 nm, use 0.1M Sodium hydroxide as the spectrophotometric blank
and add the effluent taken to check absorbance of the desorbed fulvic acid solution;

protonate and de-ash the fulvic acid by passing repeatedly (by gravity feed) through Amberlite
IR120 hydrogen form ion exchange resin contained in a 5 X 50 cm column until the electrical
conductivity of the effluent is <120 uS/m as measured with a conductivity meter;

to ensure that all the fulvic acid is removed from the resin after the final pass, wash the column
with deionized water until the absorbance of effluent at 350 nm is the same (e.g., within 0.015
absorbance units) as the deionized water used to wash the column, use deionized water as the
spectrophotometric blank and add the wash and any effluent portions taken to check absorbance
to the purified fulvic acid solution;

to help with removal of all fulvic acid, the resin to be agitated (e.g., using a long glass or plastic
rod) several times;

concentrate the fulvic acid to a volume of approximately 15 &+ 2 ml by using a rotary evaporator
at 55°C;

completely transfer the 15 ml fulvic acid concentrate to a 50 ml plastic centrifuge tube and dry at
90°C to constant dryness in a drying oven (freeze drying is an alternative to oven drying); and
after drying, as described for the humic acid, place the tube in a desiccator to cool and remove
fulvic acid from the tube by complete scraping of the tube sides and bottom with a spatula, and
weigh it on pretared weigh paper (W8) and this material is the “Extracted Fulvic acid”;
determine the residual ash content of extracted fulvic acid as described for humic acid and
calculate the ash ratio; and

finally, determine the weight of the extracted Fulvic acid without ash using following equation:

Weight of extracted fulvic acid without ash (gram) = (W4FA) (1-Ash Ratio).

(f) Column Regeneration.-

@

(1)
(iii)

regenerate the DAX-8 resin by pumping 0.1M hydrochloric acid [8.33 ml concentrated
hydrochloric acid per 1000 ml final volume deionized (DI) water] through the bottom of the
column until the pH of the effluent is equal to the pH of the influent, use the peristaltic pump to
pump all reagents through the DAX-8 column during regeneration;

next, rinse the column with deionized water by pumping it into the top of the column until the
pH of the effluent equals the pH of the influent (that is of deionized water);

regenerate the H" form cation exchange resin in a batch process by pouring the resin into a large
beaker (e.g., 4 L plastic beaker), pour off the water, and cover the resin with 1M hydrochloric
acid [83.3 ml concentrated HCI per 1000 ml final volume deionized (DI) water];
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(iv)

)

(vi)

let stand for a minimum of thirty minutes with occasional stirring(e.g., once every five minutes
and remove the excess acid from the resin by pouring off the acid and covering the resin with
deionized water;

stir vigorously with a stirring rod for fifteen seconds, then let the resin and rinse water sit for
five minutes, repeat the process until the pH of the rinse water equals the pH of the deionized
water; and

load the regenerated resin back into the column, once loaded, rinse the resin with deionized
water and check the pH of the effluent and if it is still lower than the pH of the deionized water
before it is passed through the column, continue to rinse the column with deionized water until
the pH of the effluent is within 0.1 pH units of the pH of the influent.

12.4 Reference.-

Lamar RT, Olk DC, Mayhew L and Bloom PR 2014, A New Standardized Method for Quantification
of Humic and Fulvic Acids in Humic Ores and Commercial Products. Journal of AOAC International,
97 (3): 721- 730.

13. ESTIMATION OF TOTAL CONTENT OF FREE AMINO ACIDS.-

13.1 Equipment.-

(a)
(b)
(©)
(d)

water bath or dry block thermostat.
spectrophotometer.

centifuge.

analytical balance.

13.2 Chemicals and Reagent Preparation.-

(a) ninhydrin (CAS No 485-47-2).

(b) hydrindantin (CAS No 5103-42-4).

(c) glycine (CAS No 56-40-6).

(d) acetic acid (CAS number: 64-19-7).

(e) potassium acetate (CAS number: 127-08-2).

(f) dimethyl sulfoxide (CAS number: 67-68-5).

(g) 2-Propanol (CAS number: 67-63-0).

(h) distilled water.

(i) 2-Propanol/water = 1/1 (v/v) (mix 500 ml 2-propanol with 500 ml water).

(j) acetate buffer- Dissolve 98.1 gram of potassium acetate and 111 ml of glacial acetic acid in water
to a final volume of 500 ml.

(k) ninhydrin reagent- Dissolve 550 mg ninhydrin and 22 mg hydrindantin in 11 ml DMSO and mix
the solution with 11 ml of acetate buffer, use the reagent directly after preparation.

(1) glycine Standard solution (10000 mg/ml)- weigh 100 mg of glycine standard and place it in 10 ml
volumetric flask, dissolve it in small quantity of distilled water and make up the volume to 10 ml
with distilled water.

(m) sample solution- take 1gram of sample to be analysed in 100 ml of volumetric flask, dissolve it in
small quantity of distilled water, make up the volume to 100 ml with distilled water, mix the
contents thoroughly by shaking for half an hour and dilute the sample, if required and use the
dilution factor (DF) in the calculation.

13.3 Procedure.-
(i) pipette out different volumes (10 pl, 20 pl, and so on) of the glycine standard solution (10000

ppm) into a series of test tubes and make up the volume to 1 ml with distilled water and it gives
working standard concentration of 10, 20, 30, 40, 50, 60, 70, 80, 90 and 100 mg/ml);
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(i)  take 200 ul of sample or standard in 1.5 ml reaction tubes and add 800 ul of Ninhydrin reagent to
it;

(ii1))  centrifuge the tubes for ten seconds to ensure that no drops of mixture remain in the caps of the
tubes;

(iv)  cover the tubes with caps on top and incubate the tubes in dry block thermostat or in a water bath
at 90°C for forty five minutes;

(v)  cool the tubes to room temperature and transfer exactly 500 pl to a 3 ml cuvette and add 2.5 ml
of mixture of 2-propanol/water in 1:1 ratio (v/v) to it and mix the contents well;

(vi) measure the optical density of the solutions at 570 nm against a blank;
(vii)  prepare a standard curve of absorbance against amino acid concentration; and

(viii)  determine the amount of amino acid in the unknown sample by plotting a standard curve of A570
on the Y-axis and concentration of amino acid on the X-axis.

(ix)
13.4 Calculations.-

Calculate the total amount of free amino acids using following formula

. Concentration by graph (mg/L) x Make up volume x DF (if any)
Concentration (mg/kg) =

Weight of sample (g)

Concentration (mg/kg)
10000

For result in % =

13.5 Reference.-

StauB, A.C., Fuchs, C., Jansen, P., Repert, S., Alcock, K., Ludewig, S., Rozhon, W. 2024. The ninhydrin
reaction revisited : optimization and application for quantification of free amino acids, Molecules, 29,
3262.

14. Estimation of free amino acid analysis (for specific amino acid).-

Amino acid analysis using HPLC with a fluorescence detector and AccQe<Tag Ultra-2A reagent involves a
method where amino acids from a sample are first chemically derivatized (labeled) with the AccQeTag Ultra-
2A reagent and derivatization allows for highly sensitive detection of each amino acid by fluorescence when
separated on an HPLC column, enabling accurate quantification of the individual amino acids present in the
sample.

14.1 Equipment.-

(a) UHPLC system with FLD (Fluorescence detector), alternative equipment may be used for this
method but will require adapting the separation gradient to ensure separation of all compounds.

(b)  chromatography column: C18, 3.9 mm x 150 mm x 4p (particle size).

(¢)  adjustable micropipets (10, 20, 200, and 1000ul) and tips.

(d)  vortex mixer.

(e) analytical balance.

(f)  heating block.

(g) laboratory oven.

14.2 Chemicals and Reagent preparation.-

(a) AccQeTag Ultra Derivatization kit- to prepare the reagents included in the kit following the
manufacturer’s instructions:
(1) AccQ-Tag Ultra Borate buffer (reagent 1), ready-to-use solution, alternative reagent: 5% (w/v)
sodium tetraborate in water; and
(2) AccQ-Tag Ultra reagent (vials 2A and 2B), reconstitute AccQeTag Ultra reagent (vial 2A)
according to following the kit manufacturer’s instructions:
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(i)  preheat a heating block to 55°C;

(i)  tap vial 2A lightly before opening to ensure all AccQ+Tag Ultra reagent powder is at the
bottom of the vial,

(iii)  rinse a clean micropipette by drawing and discarding 1 ml AccQeTag Ultra reagent
diluent from vial 2B (ready-to-use solution), repeat two times;

(iv)  draw 1.0 ml from vial 2B, transfer it to the AccQ*Tag Ultra reagent powder in vial 2A
and cap the vial tightly, mix on a vortex mixer for approximately ten seconds, then heat
vial 2A on top of the preheated heating block at 55°C until the AccQ+Tag Ultra reagent
powder is dissolved; and
Note: Do not heat the reagent for longer than ten minutes.

(v)  once reconstituted, the AccQeTag Ultra reagent is approximately 10 mM. Store
reconstituted AccQeTag Ultra reagent in a desiccator at room temperature for up to one
week.

Note: AccQ<Tag Ultra reagent reacts with atmospheric moisture, seal the container
tightly when not in use and do not refrigerate.

(b) amino acid standard solution.- Containing the following seventeen amino acids at 2.5 umol/ml (or 2.5
mM) each (except L-cystine at 1.25 umol/ml) L-alanine, L-arginine, L-aspartic acid, Lcystine, L-
glutamic acid, L-glycine, L-histidine, L-isoleucine, L-leucine, L-lysine, L-methionine, L-
phenylalanine, L-proline, L serine, L-threonine, L-tyrosine, and L-valine. Store 2.5 mM calibration
standard stock solution at —20°C for up to six months as 250 pL aliquots.

(i) 0.5 mM amino acid solution.- Add 600 pL 0.1M hydrochloric acid to 150 pL 2.5
mM amino acid solution.
(i)  0.05 mM amino acid solution.—Add 900 puL 0.1 M hydrochloric acid to 100 puL 0.5
mM amino acid solution.
Note: Both 0.5 mM and 0.05 mM amino acid solutions are to be freshly prepared for each
analysis.

(¢) chromatography solvents (mobile phases)-

(i)  Eluent A (Solvent A), to prepare Eluent A from AccQeTag Ultra Eluent A (ammonium
formate eighty four per cent, formic acid six per cent, acetonitrile ten per cent, by volume)
concentrate as follows:

(1)  Measure 850 ml water into a 1 L graduated cylinder;

(2) In a separate graduated cylinder, measure 150 ml AccQeTag Ultra Eluent A
concentrate; and

(3)  add the concentrate to the water and mix thoroughly.

Note: Eluent A concentrate, once opened, must be stored tightly capped at around 4°C. Dilute

Eluent A is stable for 1 week at room temperature.

(ii))  Eluent B (Solvent B), to prepare AccQ<Tag Eluent B (acetonitrile with addition two per cent
of formic acid, by volume) is supplied as a working solution; no additional preparation is
required

Note: Eluent B, once opened, must be stored tightly capped at around 4°C for no longer than one
month, for Alternative Eluent B, use HPLC grade acetonitrile supplemented with two percent (w/w)
formic acid.

(d) wash solvents-
(i)  The weak needle wash solvent is five percent (v/v) acetonitrile in water;
(i1))  The strong needle wash solvent is ninety five percent (v/v) acetonitrile in water; and
(iii)  The seal wash solvent is fifty per cent (v/v) acetonitrile in water.
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(e) sample preparation and neutralization.-

(i)  weigh about 1 gram (+10 %) of sample in 10 ml volumetric flask and make up the volume to 10 ml,
sonicate for ten minutes;

(ii))  transfer 0.2 ml of sample into a 1.5 ml microcentrifuge tube and add 0.2 ml 6M sodium hydroxide
solution and then 0.4 ml 0.1M hydrochloric acid, mix well and filter through a 0.45u membrane filter
into another 1.5ml tube.

(f) Derivatisation (of samples and amino acids standards).-

Derivatisation converts free amino acids into highly stable derivatives, standards and samples are
derivatized following process as described below:

(i)  preheat a heating block to 55°C;
(ii))  with a micropipette, add 70 pl AccQ<Tag Ultra Borate buffer to a clean 12 x 32 mm

glass screw neck total recovery vial;

(iii))  add 10 pl calibration standard, neutralized sample solution to the vial;

(iv)  mix briefly on a vortex mixer;

(v)  add 20 pl reconstituted AccQeTag Ultra reagent to the sample vial;

(vi)  mix the solution immediately by pipetting up and down several times;

(vil)  cap and mix on a vortex mixer immediately for several seconds, and tap the vial to ensure

that no bubble is trapped;

(viii)  let stand for one minute at room temperature; and

(ix)  heat the vial in a heating block for ten minutes at 55 + 1°C.

(g) Ultra-High-Performance Liquid Chromatography (UHPLC) separation.-

(1)
(ii)
(iii)

(iv)

(v)
(vi)
(vii)

prime solvent lines for five minutes;
prime wash sample syringes for four cycles;

allow the chromatographic system to stabilize before injecting standards and samples, make
sure the system pressure and initial conditions are stable before performing injections
(around 9000 psi);

before starting a series of analyses, inject two blanks (water) to condition the column;

inject 1ul each derivatised calibration standard and then inject 1ul derivatised sample
solutions;

perform single injections and add a blank injection (water) at the end of each calibration
series; and

perform the Ultra-High-Performance Liquid Chromatography (UHPLC) under the
conditions specified in the Table below and operating conditions may vary depending on the
apparatus (follow the instruction manual):
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Table (Chromatographic Conditions)

(i) | Instrument HPLC
(i) | Detector FLD (Fluorescence detector)
(iii) | Column Waters Nova-Pak C18, 150 mm x 3.9 mm, 4 p
(particle size)
(iv) Column temperature 30°C
(v) | Flow rate 1 ml/minute
(vi) | Pump mode Gradient
(vii) | Run time 60 minutes
(viii) | Wavelength Excitation- 250 nm and Emission- 395 nm
(ix) | Injection volume Sul
Table (Gradient program)
S. No. Time Per cent A Per cent B
(1) 0.00 99 1
(i1) 0.50 98 2
(iii) 14 93 7
(iv) 18 90 10
V) 21 90 10
(vi) 33 78 22
(vii) 39 77 23
(viii) 42 67 33
(ix) 49 67 33
(x) 50 30 70
(xi) 52 30 70
(xii) 53 99 1
(xiii) 60 99 1

(h) Peak identification and integration.-

(i) identify the amino acid peaks in the sample solution by comparison with the retention times of
the corresponding peaks obtained in the calibration standards; and

(i) check that peaks are separated with a good resolution (baseline separation) and if this is not the
case, adapt the chromatographic conditions (e.g., gradient, temperature, tubing length, etc.)
accordingly.

14.3 Calculation.-

Integrate the peak responses observed in the HPLC for sample as well as standard and calculate each
Amino acid by using the formula:

Amino acid in mg/gram=

Amino acid % (w/w) =

Sample Area x Standard concentration

Standard Area x Sample weight

Amino acid in mg/g x 100

1000



76 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(ii)]

14.4 Reference.-

Jaudzems G and J Guthrie J 2019. Total Amino Acids by UHPLC-UV in Infant Formulas and Adult
Nutritionals, First Action 2018.06. Journal of AOAC International 102: 1574- 1588.

15. Estimation of total amino acids (from total nitrogen).-

(1)  protocol detailed as in paragraph 3 in Part B of Schedule II to be followed for estimation of total
nitrogen (in nitrate free samples);

(2)  the total nitrogen estimated as per the above protocol, should be used for estimation of total amino
acids in the formulation using the formula;

Crude protein (%) = Total nitrogen (estimated by Kjeldahl method) x 6.25

Note: All the amino acids contains 16 % of nitrogen; hence the multiplying factor derived and used
as 6.25 (100/16).

(3) in the protein hydrolysate sample, 70% of the nitrogen content is from amino acids and after
calculating crude protein, calculate the amino acid content as follows.-

Amino acids (%) = Crude protein x (70/100 )

16. Estimation of myo- inositol. -
16.1 Equipment.-

(a) HPLC with Column: Amino (250 mm x 4.6mm); 5u (Particle size).
(b)  evaporative light scattering detector (ELSD).

(c) analytical balance.

(d)  0.22p syringe filter.

16.2 Chemicals and Reagent Preparation.-

(a) myo Inositol (CAS No. 87-89-8).

(b)  acetonitrile(CAS No. 75-05-8).

(c)  ultrapure water.

(d) myo Inositol standard stock preparation: weigh about 50 mg of Inositol standard in 10 ml
volumetric flask and dilute it with 10 ml water and it gives a stock solution of 5000 ppm.

(e) myo- Inositol intermediate standard solution: Dilute 2.0 ml stock standard to 10 ml with water
and mix well. It gives an intermediate standard solution of 1000 ppm.

(f)  prepare following linearity point as per sample concentration specified in the table below-

Table
S. No. Linearity Concentration Volume Volume | Concentration of
standard of stock solution (ml) of (ml) of standard
(ppm) stock water to be (mg/ml)
solution to used
be used
@) Standard 1 1000 ppm 0.10 0.90 100
(i1) Standard 2 1000 ppm 0.25 0.75 250
(iii) Standard 3 5000 ppm 0.10 0.90 500
(iv) Standard 4 5000 ppm 0.16 0.84 800
%) Standard 5 5000 ppm 0.20 0.80 1000

(g) Sample preparation.-
(i)  thoroughly mix or stir products prior to sampling;
(ii)  for liquid products, accurately weigh 0.5 to 5 g (£10%) of product into a 50 ml volumetric
flask and record the weight to the nearest 0.0001 gram;
(iii))  for powdered samples, which that do not require reconstitution, accurately weigh 0.25 to 2.0
g powder into a 50 ml volumetric flask and record the weight to the nearest 0.0001 gram;
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(iv)  add approximately 10 to 15 ml water to the volumetric flask and swirl or stir to completely
dissolve the powder and for powdered products that are not homogeneous at the sub-gram
level, reconstitute following the product label instructions and accurately weigh 0.5to 5 g
reconstituted product into a 50 ml volumetric flask and record the weight to the nearest
0.0001 gram;

(v)  make up the volume to 50 ml with water; and

(vi)

sonicate it for thirty minutes and filter it through 0.22p syringe filter.

16.3 Procedure.-

(i)  HPLC analysis.- following as specified in table below for instrument operating conditions
and ELSD settings.-
Table (HPLC Conditions)
(1) Column Amino (250 mm x 4.6mm); 5
(Particle size)
(ii) Detector Evaporative light scattering Detector
(ELSD)
(iii) Detector temperature 50°C
(iv) ELSD gain 6
W) ELSD Chamber temperature 40°C
(vi) Pressure of nitrogen in nebulizer 2.9 bar
(vii) Flow rate 2 ml/ min.
(viii) Column temperature 25°C
(ix) Mobile phase A- Acetonitrile (80%)
B- Water (20%)
x) Run time 20 minutes
(xi) Injection volume 5ul

16.4 Calculation.-

sample area x standard concentration x dilution

Myo Inositol (mg/kg)=
Y (mg/ke) standard area x Sample weight

16.5 Reference.-

Pazourek J. 2014. Fast separation and determination of free myo-inositol by hydrophilic liquid
chromatography. Carbohydrate Research, 391: 55-60.

17. Estimation of Vitamin C (ascorbic acid)-
17.1 Equipment-

(a) HPLC with Column: C18 (250 mm x 4.6mm); 5 p (Particle size).
(b) UV detector.
(c) analytical balance.
(d) 0.22 p syringe filter.
17.2 Chemicals and Reagent Preparation-

(a) ascorbic acid.
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(b)

(c)
(d)
(e)
(H
(2
(h)

@

)

20mM Monobasic phosphate buffer: Dissolve 2.76g of sodium dihydrogen phosphate (NaH2POs)
in approximately 800ml of distilled water in a one liter volumetric flask, adjust the pH to 8.5 using
orthophosphoric acid, and finally dilute to the one liter mark with distilled water.

ortho phosphoric acid.

methanol.

acetonitrile.

methanol: acetonitrile (60: 40).

ultrapure water.

ascorbic acid stock standard solution: Weigh about 10 mg of Ascorbic acid standard in 10 ml
volumetric flask and dilute it with 10 ml mobile phase, it gives a stock solution of 1000 mg/ml.
ascorbic acid intermediate standard solution: Dilute 1.0 ml stock standard to 10 ml with mobile
phase and mix well, it gives an intermediate standard solution of 100 ppm and from this standard
solution, dilute 1.0 ml of intermediate standard solution to 10 ml with mobile phase and it gives
an intermediate standard solution of 10 ppm.

prepare linearity point as per sample concentration specified in the table below.
Table
S. No. | Linearity Conc. of Volume (ml) Volume Concentration
standard. stock of stock (ml) of of standard
solution solution to be | water to be (mg/ml).
(ppm). used. used.
(1) Standard 1 10 ppm 0.10 0.90
(i1) Standard 2 10 ppm 0.20 0.80 2
(iii) Standard 3 100 ppm 0.05 0.95
(iv) Standard 4 1000 ppm 0.10 0.90 10
) Standard 5 1000 ppm 0.05 0.95 50
(vi) Standard 6 1000 ppm 0.10 0.90 100

(k) Sample preparation.-

(i)  thoroughly mix or stir products prior to sampling;
(ii))  for liquid products, accurately weigh 0.5 to 5 g (£10%) of product into a 50 ml volumetric

flask and record the weight to the nearest 0.0001 g;

(iii))  for powdered products that do not require reconstitution, accurately weigh 1.0 gram powder

into a 50 ml volumetric flask and record the weight to the nearest 0.0001 gram;

(iv)  add approximately 10 to 15 ml mobile phase to 50 ml volumetric flask and swirl or stir to

completely dissolve the powder and for powdered products that are not homogeneous at the
sub-gram level, reconstitute following the product label instructions and accurately weigh
1.0 gram reconstituted product into a 50 ml volumetric flask and record the weight to the
nearest 0.0001gram;

(v)  Make up the volume to 50 ml with mobile phase;
(vi)  sonicate it for 30 minutes and filter it through 0.22p syringe filter; and

(vii)  Inject 5Sul to HPLC- UV for analysis.

17.3 Procedure

(1) HPLC analysis: following instrument operating conditions specified in table below:

Table (HPLC Conditions)

(1) Column C18(250 mm x 4.6mm); 5 mg (Particle size)
(i1) Detector uv
(ii1) Detecting 230 nm
wavelength
(iv) Flow rate 1.0 ml/ min.
V) Column 20°C
temperature
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(vi) Mobile phase A- 20 mM Monobasic phosphate buffer in water, adjust pH to
2.5 with ortho phosphoric acid

B- Methanol: Acetonitrile (60:40)

(vii) Run time 8 minutes
(viii) Injection S5ul
volume
Table (Gradient)
S. No. Time % B
(i) 0 5
(i1) 2.0 5
(iii) 2.1 25
(iv) 13.0 25
v) 13.1 90
(vi) 18.0 90
(vii) 18.1 5
(viii) 25.0

17.4 Calculation.-

S Sample area x Std. concentration x dilution
Vitamin C (mg/kg)=

Std. area x Sample weight

17.5 Reference-

Latef SS 2011. Analysis of ascorbic acid, citric acid and benzoic acid in orange juice. Agilent
Application Solution. Agilent Technologies; Published in USA, September 1, 2011.

18. Estimation of tocopherol (Vitamin E).-
18.1 Equipment.-

(a) HPLC with Column: C18 (150 mm x 4.6mm); 5 (Particle size).
(b) UV detector.
(c) analytical balance.
(d) 0.22 p syringe filter.
18.2 Chemicals and Reagent Preparation-

(a) tocopherol(CAS No. 10191-4-0).

(b) acetonitrile (CAS No. 75-05-8).

(c) methanol (CAS No 67- 56-1).

(d) methanol: water (98:2): mix 98 ml of methanol with 2 ml of water.

(e) tocopherol (Vitamin E) stock standard solution: weigh about 50 mg of Tocopherol standard in 50 ml
Volumetric flask and dilute it with 50 ml of methanol and it gives a stock solution of 1000 ppm.

(f) tocopherol intermediate standard solution: dilute 1.0 ml stock standard to 10 ml with methanol and
mix well and it gives an intermediate standard solution of 100 ppm and from this standard solution,
dilute 1.0 ml of intermediate standard solution to 10 ml with methanol and it gives an intermediate
standard solution of 10 ppm.
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(g) prepare linearity point as per sample concentration specified in the table below.
Table
S. No. Linearity Conc. of Volume (ml) | Volume (ml) | Concentration
standard. stock of stock of water to of standard
solution solution to be used. (mg/ml).
(ppm). be used.
(1) Standard 1 10 ppm 0.10 0.90
(i1) Standard 2 10 ppm 0.20 0.80
(ii1) Standard 3 100 ppm 0.05 0.95
(iv) Standard 4 1000 ppm 0.10 0.90 10
W) Standard 5 1000 ppm 0.05 0.95 50
(vi) Standard 6 1000 ppm 0.10 0.90 100

(h) Sample preparation.-

(i)  thoroughly mix or stir products prior to sampling;

(i)  for liquid products, accurately weigh 50 mg of product into a 50 ml volumetric flask and record
the weight to the nearest 0.0001 g;

(iii))  for powdered products that do not require reconstitution, accurately weigh 1.0 gram powder
into a 50 ml volumetric flask and record the weight to the nearest 0.0001 gram;

(iv)  add approximately 10 to 15 ml methanol to 50 ml volumetric flask and swirl or stir to
completely dissolve the powder and for powdered products that are not homogeneous at the
sub-gram level, reconstitute following the product label instructions and accurately weigh 1.0
gram reconstituted product into a 50 ml volumetric flask and record the weight to the nearest
0.0001 g;

(v)  make up the volume to 50 ml with methanol; and

(vi)  filter it through 0.22 p syringe filter.

18.3 Procedure.-

(a) HPLC analysis: following instrument operating conditions specified in table below:

Table (HPLC Conditions)

(i) | Column C18 (150 mm x 4.6mm); 5 p (Particle size).
(i1) | Detector UV.
(iii)) | Detecting wavelength 292 nm.
(iv) | Flow rate 1.0 ml/ minutes
(v) | Column temperature 25°C.
(vi) | Mobile phase 98% Methanol : 2% Water.
(vii) | Run time 20 minutes.
(viii) | Approximate retention time 10- 15 minutes.
(ix) | Injection volume 20 ml.

18.4 Calculation.-

. Sample area x standard concentration x dilution
Vitamin E (mg/kg)=

standard area x Sample weight
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18.4 Reference.-

Brabcova I, Kovafova L, Satinsky D, Havlikova L and Solich P, 2013, fast HPLC method for

determination of Vitamin E acetate in dietary Supplements using monolithic column. Food Anal.
Methods 6: 380-385.

19. Estimation of thiamine hydrochloride (vitamin b1) -
19.1 Equipment.-

(a) reverse phase LC-18 column (250 mm % 4.6 mm), 5u particle size.
(b) UV Detector.

(c) analytical balance.

(d) sonicator.

(e) vacuum filtration assembly.

(f) 0.22u syringe filter.

(g) micropipettes.

19.2 Chemicals and Reagent Preparation.-

(a) pentane sulfonic acid.

(b) glacial acetic acid.

(c) distilled water.

(d) triethylamine.

(e) methanol (CAS No 67- 56-1).

(f) thiamine hydrochloride.

(g) mobile phase.

(i) add 1.8 gram pentane sulfonic acid, 5 ml glacial acetic acid, 0.9 ml of triethyl amine and 265
ml of methanol, make up the volume to 1000 ml with distilled water; and
(i) sonicate it for forty-five minutes and vacuum filter the buffer and degas before use.

(h) thiamine hydrochloride stock standard solution: weigh about 10 mg of standard in 10 ml volumetric
flask and dissolve it in 1.0- 1.5 ml of acetic acid with heating and make up the volume to 10 ml with
distilled water and it gives a stock solution of 1000 ppm.

(i) thiamine hydrochloride intermediate standard solution: dilute 1.0 ml stock standard to 10 ml with
distilled water and mix well and it gives an intermediate standard solution of 100 ppm and dilute 1.0
ml of intermediate standard solution to 10 ml with distilled water and it gives an intermediate
standard solution of 10 ppm.

(j) prepare the following linearity point as per sample concentration specified in the table below.-

Table
S.No. | Linearity Concentration | Volume (ml) | Volume (ml) | Concentration of
standard. of stock | of stock | of water to be | standard  (ug/
solution (ppm). | solution to be | used. ml).
used.
(1) Standard 1 10 ppm 0.10 0.90
(i1) Standard 2 10 ppm 0.20 0.80 2
(iii) Standard 3 100 ppm 0.05 0.95
@iv) Standard 4 1000 ppm 0.10 0.90 10
) Standard 5 1000 ppm 0.05 0.95 50
(vi) Standard 6 1000 ppm 0.10 0.90 100

(k) Sample preparation.-

(i)  thoroughly mix or stir products prior to sampling;
(i)  for liquid products, accurately weigh 0.5 to 5 g (£10%) of product into a 50 ml volumetric
flask and record the weight to the nearest 0.0001 gram;
(iii)  for powdered products that do not require reconstitution, accurately weigh 1.0 gram powder

into a 50 ml volumetric flask and record the weight to the nearest 0.0001 gram,;
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(iv)  add approximately 10 to 15 ml mobile phase to 50 ml volumetric flask and swirl or stir to
completely dissolve the powder and for powdered products that are not homogeneous at
the sub gram level, reconstitute following the product label instructions and accurately
weigh 1.0 gram reconstituted product into a 50 ml volumetric flask and record the weight
to the nearest 0.0001 gram;

(v)  make up the volume to 50 ml with mobile phase; and

(vi)  sonicate it for thirty minutes and filter it through 0.22p syringe filter.

19.3 Procedure.-

(1)  Inject 20 ml of standard or sample to HPLC- UV detector for analysis.
(i)  Chromatographic conditions.-

(a) usereverse phase C-18 column (250 mm x 4.6 mm x 5 p);

(b)  use mobile phase consisting of 1.8 gram pentane sulfonic acid, 5 ml glacial acetic acid, 0.9 ml
of triethylamine and 265 ml of methanol and water to make up the volume to 1000 ml for
isocratic elution;

(¢) equilibrate the column at 22 °C at the flow rate of 1 ml/minute, use methanol for conditioning
the column;

(d) filter the mobile phase through a 0.22pu membrane filter under vacuum and degas it before use;

(e)  use 20 pl for injection into the injector of the HPLC.

(iii)  HPLC analysis: following instrument operating conditions specified in table below:
Table (HPLC Conditions)

(i) | Column C18 (250 mm x 4.6mm); Su (Particle size).
(i1) | Detector UV.
(ii1) | Detecting wavelength 230 nm.
(iv) | Flow rate 1.0 ml/ minute.
(v) | Column temperature 40°C.
(vi) | Mobile phase Isocratic elution with mobile phase consisting of

1.8 gram pentane sulfonic acid, 5 ml glacial
acetic acid, 0.9 ml of triethyl amine and 265 ml
of methanol, make up the volume to 1000 ml
with distilled water.

(vii) | Run time 8 minutes.

(viii) | Injection volume 20ul

19.4 Calculation.-

o Sample area x standard concentration x dilution
Vitamin B; (mg/kg) =

standard area x sample weight

19.5 Reference.-

Marszalt ML, Lebiedzi'nska A, Czarnowski W and Szefer P, 2005., High-performance liquid
chromatography method for the simultaneous determination of thiamine hydrochloride, pyridoxine
hydrochloride and cyanocobalamin in pharmaceutical formulations using coulometric electrochemical
and ultraviolet detection, Journal of Chromatography A, 1094: 91-98

20. Estimation of citric acid -

The method used for estimation of ascorbic acid as detailed in paragraph 16 can be used for estimation
of citric acid except for standard preparation.
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The standard preparation is as follows.-

(i)  the Citric acid stock standard solution: Weigh about 10 mg of citric acid standard in 10 ml
Volumetric flask and dilute it with 10 ml mobile phase and it gives a stock solution of 1000 ppm.
(il))  prepare linearity point as per sample concentration specified in the table below.-

Table
S. No. | Linearity Concentration of | Volume (ml) | Volume (ml) | Concentration of
standard. stock solution of stock of water to be standard
(ppm). solution to be used. (png/mi).
used.
(1) Standard 1 1000 ppm 1.000 0.000 1000
(ii) Standard 2 1000 ppm 0.750 0.250 750
(iii) Standard 3 1000 ppm 0.500 0.500 500
(iv) Standard 4 1000 ppm 0.250 0.750 250
v) Standard 5 1000 ppm 0.125 0.875 125
(vi) Standard 6 1000 ppm 0.100 0.900 100

Reference.-

Coppola ED and Starr MS 1986. Liquid Chromatographic Determination of Major Organic Acids in Apple
Juice and Cranberry Juice Cocktail: Collaborative Study. J. Assoc. Off. Anal. Chem. 69: 594- 597.

21. Estimation of a-amylase activity.-

The assay is based on the time required to obtain a standard degree of hydrolysis of a starch solution at
30 + 0.1°C and the degree of hydrolysis is determined by comparing the iodine colour of the hydrolysate
with that of a standard.

21.1 Equipment.-
(a) spectophotometer.
(b) analytical balance.
(c) fume hood.
21.2 Chemicals and Reagent Preparation.-
(a)  cobaltous chloride.
(b)  potassium dichromate.
(¢)  hydrochloric acid.
(d) potassium dihydrogen phosphate (KH2PO4).
(e)  dibasic sodium phosphate (Na,HPO4).
(f) iodine.
(g) potassium iodide.
(h)  enzyme o-Amylase.

(i)  reference colour standard: Prepare a colour standard by dissolving 25.0 gram of cobaltous
chloride (COCIL:6H,0O) and 3.84 gram of potassium dichromate in 100 ml of 0.01 N
hydrochloric acid and this standard is stable indefinitely when stored in an amber coloured
stoppered bottle.

()  phosphate buffer pH 6.6.-

(i) solution A: Dissolve 9.1 gram of potassium dihydrogen phosphate (KH,POy) in sufficient
water to make 1000 ml;

(ii))  solution B: Dissolve 9.5 gram of dibasic sodium phosphate (Na;HPOj) in sufficient water
to make 1000 ml; and
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(ii1)) add 400 ml of Solution A to 600 ml of Solution B, mix, and adjust the pH to 6.6, if
necessary, by the addition of Solution A or Solution B as required.

(k)  stock iodine solution: Dissolve 5.5 gram of iodine and 11.0 gram of potassium iodide in about
200 ml of water, dilute to 250 ml with water, and mix, store in a dark bottle, and make a fresh
solution every thirty days.

(I)  dilute iodine solution: Dissolve 20 gram of potassium iodide in 300 ml of distilled water, and
add 2.0 ml of Stock lodine Solution, quantitatively transfer the mixture into a 500 ml
volumetric flask, dilute to volume with water, and mix, prepare daily.

(m) starch substrate solution: Disperse 10.0 gram (dry-weight basis) of starch in 100 ml of cold
water, and slowly pour the mixture into 300 ml of boiling water, boil and stir for one to two
minutes, and then cool while continuously stirring, quantitatively transfer the mixture into a
500 ml volumetric flask with the aid of water, add 10 ml of phosphate buffer pH 6.6, dilute to
volume with water, and mix.

(n)  enzyme dilution: prepare an enzyme solution so that 10 ml of the final dilution will give an
end point between 15- 35 under the conditions of the assay.

21.3 Procedure.-

(a) pipet 5.0 ml of dilute iodine solution into a series of glass test tubes, and place them in a water
bath maintained at 30 £ 0.1°C;

(b)  pipet 20.0 ml of the starch substrate solution into a 50 ml Erlenmeyer flask, stopper, and
equilibrate for twenty minutes in the water bath at 30°C;

(c) atzero time, rapidly pipet 5.0 ml of the sample preparation into the equilibrated substrate, mix
immediately by swirling, stopper the flask, and place it back in the water bath;

(d) after ten minutes, transfer 1.0 ml of the reaction mixture from the 50 ml flask into one of the
test tubes containing the dilute iodine solution, shake the tube;

(e)  mix the solution and compare its OD against the OD of the reference colour at 660 nm against
distilled water as blank and when the reaction nears the end point, an aliquot should be
withdrawn at a regular interval of one minute for comparison with the reference colour
standard OD and the end point is calculated by considering the OD values of the two aliquots
withdrawn (2 minutes apart when the reaction nears end point);

(f)  wherein one aliquot has OD higher than the reference colour OD and the other has OD lower
than the reference colour OD) at 660 nm.

Note: The reaction time is noted at the end point and Be certain that the pipet tip does not touch the
iodine solution as carry-back of iodine to the hydrolyzing mixture will interfere with enzyme action
and will affect the results of the determination.

21.4 Calculations.-

(i)  One amylase unit (AU) is defined as that quantity of enzyme that will dextrinize starch at the
rate of 1 mg/minute under the specified test conditions;

(i)  Calculate the a-amylase activity of the sample, expressed as AU, by the formula

AU/g= (40x F)/ T

Wherein,

40 is a factor (400/10) derived from the 400 mg of starch in (20 ml of 2% solution) and the 10 ml of
aliquot of sample preparation used

F is the dilution factor (total dilution volume/sample weight, in grams) and

T is the dextrnising time in minutes and is calculated as

(Higher test OD- Reference colour Standard OD)/60

Calculation at seconds (T)=
@ (Higher test OD- Lower test OD)/60
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21.5 Reference.-

a-Amylase Activity; FAO JECFA monographs; combined compendium of food additive specifications;
joint FAO/WHO expert committee on food additives; Vol 4 analytical methods, test procedures and
laboratory solutions used by and referenced in the food additive specifications pp 119- 120. ISSN 1817-

7077.

22. Estimation of protease activity -

This procedure is used to determine protease activity, expressed as PC units, the assay is based on a thirty

minutes

proteolytic hydrolysis of casein at 37°C and pH 7.0, unhydrolyzed casein is removed by filtration,

and the solubilized casein is determined spectrophotometrically.

22.1 Equipment.-
(a) water bath.
(b) spectrophotometer.
(c¢) pH Meter.
(d) analytical Balance.

(e) automatic Pipetters.
(f) timer.
(g) magnetic stirrer.

22.2 Chemicals and Reagent Preparation

(a)
(b)
(©)
(d)
(e
(H
(2
(h)

(1)

@

(k)
M

tris (hydroxymethyl) aminomethane.

trichloroacetic acid.

sodium acetate trihydrate.

glacial acetic acid.

hydrochloric acid.

casein.

protease enzyme.

tris buffer (pH 7.0): Dissolve 12.1 gram of enzyme-grade (or equivalent) tris (hydroxymethyl)
aminomethane in 800 ml of water, and titrate with 1N hydrochloric acid to pH 7.0 and transfer
into a 1,000-ml volumetric flask, dilute to volume with water, and mix.

TCA solution: Dissolve 18 gram of trichloroacetic acid and 19 gram of sodium acetate trihydrate
in 800 ml of water in a 1,000-ml volumetric flask, add 20 ml of glacial acetic acid, dilute to
volume with water, and mix.

substrate solution: Dissolve 6.05 gram of tris (hydroxymethyl) aminomethane (enzyme grade) in
500 ml of water, add 8 ml of 1N hydrochloric acid, and mix, dissolve 7 gram of Casein in this
solution, and heat for 30 minutes in a boiling water bath, stirring occasionally and cool to room
temperature, and adjust to pH 7.0 with 0.2N hydrochloric acid, adding the acid slowly, with
vigorous stirring, to prevent precipitation of the casein and transfer the mixture into a 1,000-ml
volumetric flask, dilute to volume with water, and mix.

sample preparation: Using Tris Buffer, prepare a solution of the sample enzyme so that 2 ml of
the final dilution will contain between 10 and 44 PC units.

tyrosine standard preparation: Transfer 100 mg of Tyrosine, previously dried at 105°C for one
hour to 1000 ml volumetric flask and dissolve in 60 ml of hydrochloric acid and make up the
volume with distilled water and the stock solution contains 100 mg of tyrosine in 1.0 ml and
prepare three more dilutions to contain 75, 50 and 25ug of tyrosine per ml as specified in the
table below.-

S. No. Tube ml of stock ml of distilled Concentration
number. solution. water. (mg /ml).
(1) S1 2.5 7.5 25
(i1) S2 5.0 5.0 50
(ii1) S3 7.5 2.5 75
(iv) S4 10.0 0.0 100
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22.3 Procedure -

(a) pipet 10.0 ml of the Substrate Solution into test tubes and keep three replicate tubes for enzyme test
samples (mark as T1, T2 and T3), and one tube for blank (mark as B).

(b) equilibrate the tubes for fifteen minutes in a water bath maintained at 37+ 0.1° and following
equilibration to be followed,

(i) rapidly add 2.0 ml of the sample preparation into the tubes with equilibrated substrate solution
(T1, T2 and T3) at zero time, mix the content and place the tubes back to water bath maintained
at 37+ 0.1°; and

(i1)  to blank tube (B), add 2 ml of Tris buffer instead of sample preparation, mix the content and
place the tubes back to water bath maintained at 37+ 0.1°.

(c) after exactly thirty minutes of incubation in water bath maintained at 37+ 0.1°, add 10 ml of TCA
solution in all the tubes (T1, T2, T3 and B) to stop the reaction;

(d) for Blank tube (B), add 2 ml of sample preparation after adding TCA, mix the contents rapidly;

(e) place all the tubes back into the water bath for an additional 30 minutes at 37+ 0.1° to allow the
protein to coagulate completely;

(f) at the end of second heating period, shake each tube vigorously and filter through Whatman No. 42
or equivalent and discard the first 3 ml of filtrate. Collect the perfectly clear filtrate;

(g) determine the absorbance of each sample filtrate instrument at zero and obtain the net absorbance by
subtracting blank OD from test OD;

(h) procedure is summarized in the table below:

Table
(1) Test Blank

(ii) | Substrate solution 5.0 ml 5.0 ml

(iii) | Equilibrate for 15 min in a water bath maintained at 37+ 0.1°
(iv) | Then add:
(v) | Enzyme solution 2.0 0.0

(vi) | Mix by swirling and incubate in a water bath maintained at 37+ 0.1° C for 30 minutes
(vii) | Then add:
(viii) | TCA reagent 10 ml 10 ml
(ix) | Enzyme solution 0.0 2.0 ml

(x) | Mix by swirling and incubate at 37°C for about 30 minutes

(xi) | Filter through Whatman No. 42 or equivalent

(xii) | Measure absorbance of sample against blank at 275 nm

22.4 Calculations-

Unit Definition (PC): One Protease Unit (PCU) is defined as the quantity of enzyme that produce the
equivalent of 1 pg/ml of tyrosine per minute under the conditions of the assay, calculate PC activity using
formula:

Activity (PC/g) = Tyrosine concentration x 22/ 30 x W
Where:
tyrosine concentration in the sample is obtained using the standard curve;
22 is the total volume of the reaction mixture (ml);
30 is the reaction time in minutes; and

W is the weight of the original sample taken in gram.
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22.5 Reference-

Protease Activity; FAO JECFA monographs; combined compendium of food additive specifications;
joint FAO/WHO expert committee on food additives; Vol 4 analytical methods, test procedures and
laboratory solutions used by and referenced in the food additive specifications p 147. ISSN 1817- 7077.

23. Estimation of lipase activity-

The method is based on the speed at which the enzyme hydrolyzes tributyrin at pH 7.5, the butyric acid,
which is formed, is titrated with sodium hydroxide and the consumption of the latter recorded as a function
of time.

23.1 Equipment-

(a) pH stat titration system: Use an instrument operating in the pH Stat mode and equipped with a
jacketed titration cell (Radiometer Titralab or equivalent), the instrumental assembly is composed of
a thermoelectric temperature-regulating magnetic stirrer, a motor-driven burette, an automatic
recorder, and a pH meter and the electrical impulses from the pH meter is transferred to the recorder
input, which in turn activate the motor-driven burette through a micro switch to maintain a constant
pH of the assay mixture.

(b) waterbath.

(c) pH electrode.

(d) magnetic stirrer.

23.2 Chemicals and Reagent Preparation

(a) sodium hydroxide.

(b) potassium hydrogen phthalate.

(c) sodium chloride.

(d) monobasic potassium phosphate.

(e) glycerol.

(f) gum arabic.

(g) tris (hydroxymethyl) aminomethane.

(h) tributyrin.

(1) 0.05N sodium hydroxide (NaOH): Dissolve 1.0 gram of sodium hydroxide in water and dilute to 500
ml, standardise the normality by titrating with potassium hydrogen phthalate.

(j) emulsification Reagent: Dissolve 17.9 gram of sodium chloride and 0.41 gram of monobasic
potassium phosphate in about 400 ml of water. Add 540 ml of glycerol, with vigorous stirring, add
6.0 gram of gum Arabic, stir until dissolved and dilute to 1000 ml.

(k) 10 mMTris buffer (pH 8.0): Dissolve 12.1 gram of enzyme-grade (or equivalent) tris
(hydroxymethyl) aminomethane in 800 ml of water, and titrate with 1N hydrochloric acid to pH 8.0
and transfer into a 1,000-ml volumetric flask and make up the volume to 1000 ml with distilled water.

(1) substrate emulsion: Take 15.9 ml of tributyrin into a beaker, add 50 ml emulsion reagent and 235 ml
of water and Sonicate with digital sonifier at 30 amplitude three times for five minutes with five
minutes interval in between each sonication and equilibrate at 30°C in constant temperature bath for
at least fifteen minutes before use use within four hours.

(m) sample and test preparation: Dissolve an accurately weighed amount of the enzyme preparation in
the tris biffer, adjust pH to 8.0, so that it contains between 5000 to 8000 lipase units/ ml and
accurately serial dilute a portion of this solution with water to obtain a final solution containing 0.5
— 1.5 lipase units per ml.

23.3 Procedure.-

(a) fill the titrator burette with 0.05N sodium hydroxide solution;

(b) transfer 15 ml of the substrate emulsion to the 100 ml double walled reaction vessel, equipped with
small stirrer bar and the reaction vessel is placed in a recording pH stat with stirring at 1000 rpm;

(¢) the temperature is controlled at 30°C, and the pH is adjusted to 7.0;

(d) add 1-ml amount of the lipase preparation to the reaction mixture previously conditioned to 30°C;

(e) after the reaction is initiated with an aliquot of lipase, there is a drop in the pH due to the release of
butyric acid and the pH meter sends an electrical impulse to the recorder input, which in turn activate
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the motor-driven burette through a micro switch to add standard NaOH (0.05N) to tributyrin mixture
to maintain a constant pH of 7.0 of the assay mixture.

(f) the pH stat record volume of standardized base (0.05N NaOH) consumed versus time; and

(g) stop the titration after a constant (linear) rate of addition is observed for five minutes. (A five minutes
period usually allowed for the determination; volume of the 0.05N NaOH recorded from the digital
readout).

23.4 Calculations.-
Definition of units.-

1-TBU (lipase unit) is the amount of enzyme which releases 1 pmol titratable butyric acid per minute
under the given standard conditions.

Calculate the activity of the enzyme preparation by the formula:
LU/g=R x N x 1000/W
where

(i) R is the mean rate of addition of NaOH in the time interval where slope is linear, in
ml/minute;
(il)) N is the normality of the Sodium hydroxide solution;
(ii1) 1000 is to convert mM to pM; and
(iv) W is the weight, in grams, of the enzyme preparation contained in 1 ml of the diluted
sample preparation added to 15 ml of substrate emulsion.

23.5 Reference.-

Lipase Activity: food chemicals codex, 11" Ed. committee on codex specifications, food and nutrition
board, division of biological sciences, assembly of life sciences, National Research Council. national
academy press, Washington, DC, 2018.

24. Estimation of 2-bromo-(1h)-indole-3-carboxaldehyde-
24.1 Equipment.-

(a) HPLC- UV system.
(b) analytical balance.
(c) 0.45u syringe filter.

24.2 Chemicals and Reagent Preparation.-

(a) 2-Bromo-(1H)-indole-3-carboxaldehyde (CAS No. 119910-45-1).

(b) acetonitrile.

(c) standard preparation: accurately weigh 10 mg of 2-Bromo-(1H)-indole-3-carboxaldehyde and
transfer it to 10 ml volumetric flask and make up the volume with acetonitrile to give a stock solution
of 1000pg/ml.

(d) intermediate standard solutions: dilute 1.0 ml stock standard to 10 ml with acetonitrile and mix well
to give an intermediate standard solution of 100 pg/ml, from this intermediate standard solution,
dilute 1.0 ml to 10 ml with acetonitrile to give an intermediate standard solution of 10 pg/ml.

(e) prepare linearity point as per sample concentration specified in the table below-

Table
S. No. | Linearity Concentration Volume (ml) | Volume Concentration of
standard. of stock | of stock | (ml) of | standard
solution (ppm). | solution to be | water to be | (ug/ml).
used. used.

@) Standard 1 10 ppm 0.10 0.90 0.11
(i1) Standard 2 10 ppm 0.25 0.75 2.5
(iii) Standard 3 10 ppm 0.50 0.50 5.0
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(iv) Standard 4 10 ppm 0.75 0.25 7.5
) Standard 5 100 ppm 0.10 0.90 10.0

(f) sample preparation: accurately weigh 5.0 gram of test sample in 20 ml volumetric flask, make up the
volume with acetonitrile and if required, then further dilute the sample, then filter it through 0.45p
filter.

24.3 Procedure-
(a) inject 20pl of the diluted solution in the HPLC fitted with UV detector.
(b) HPLC Analysis : following instrument operating conditions specified in table below:

Table (HPLC Condition)

(1) Column. C18 (250 x 4.6mm) 5 particle size
(i1) Detector. Uuv
(iii) Detecting wavelength. 210 nm
(iv) Flow rate. 0.8ml/min
W) Mobile Phase. Acetonitrile: 0.1 % Ortho Phosphoric acid in water 60 : 40
(vi) Run Time. 15 Minutes
(vii) Column Temperature. 25°C
(viii) Injection Volume. 20 ul

24.4 Calculations —

Determination of 2-Bromo-(1H)-indole-3-carboxaldehyde in the test sample in mg/kg according to the
below given formula-

AxV
X1 (mg/kg) =

Where,

(i)  X1- the content of 2-Bromo-(1H)-indole-3-carboxaldehyde in mg/kg.
(il))  A-the calculated concentration of 2-Bromo-(1H)-indole-3-carboxaldehyde in the test
sample solution in gram/ml.
(iii) 'V -the volume of the test sample in ml.
(iv) M- the mass of the test sampling.

The percentage (%) of 2-Bromo-(1H)-indole-3-carboxaldehyde in the test sample is calculated using below
formula-

X1 (mg/kg)

2-Bromo-(1H)-indole-3-carboxaldehyde in (%)=
10000

25. Estimation of lipo-chitooligosaccharides-

25.1 Equipment -
(a) calibrated pipettes.
(b) auto sampler vial with screw caps.
(c) centrifuge tubes.
(d) vortex mixer.
(e) sonicatar.
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(f) analytical Balance.
(g) 0.2 p syringe filter.

25.2 Chemicals and Reagent Preparation -

(a) water.
(b) acetonitrile.
(c) methanol.
(d) dimethyl Sulfoxide.
(e) lipo-chitooligosaccharides (CAS Number 168843-28-5).
(f) 30:70 acetonitrile: water-
(i) add 30 ml of acetonitrile to a clean glass bottle;
(i1) add 70 ml of water to the bottle; and
(ii1) cap and mix well to ensure uniformity.
(g) 45:55 acetonitrile: water-
(1) add 45 ml of acetonitrile to a clean glass bottle;
(i1) add 55 ml of water to the bottle; and
(iii) cap and mix well to ensure uniformity.
(h) 50:50 acetonitrile: water-
(i) add 50 ml of acetonitrile to a clean glass bottle;
(i1) add 50 ml of water to the bottle; and
(iii) cap and mix well to ensure uniformity.
(i) 60:40 methanol: water-
(i) add 60 ml of methanol to a clean glass bottle;
(i1)) add 40 ml of water to the bottle; and
(i) cap and mix well to ensure uniformity.

25.3 Standards and QC Solutions-

(A) Stock Standard-
(i) preparation of approximately 0.09 weight % lipo-chitooligosaccharides (LCO) stock standard

solutions is as follows, namely:-

(a) weigh an empty 8 dram (or equivalent) vial to the nearest 0.0001 gram;

(b) weigh a minimum of 0.010 gram of lipo-chitooligosaccharides to the nearest 0.0001 gram into
a dram vial; and

(c) calculate the amount of Dimethyl Sulfoxide needed to add to the vial to get an approximate
concentration of 0.09 weight % lipo-chitooligosaccharides using the following equation-

LCO % purity x gram LCO

0.09 weight % LCO = , .
gram LCO + gram dimethyl sulfoxide

Note: Input lipo-chitooligosaccharides purity (%) and gram lipo-chitooligosaccharides into the
equation above, solve for gram dimethyl sulfoxide.

(i1)  add the calculated amount of dimethyl sulfoxide to the vial;

(ii1))  weigh final lipo-chitooligosaccharides + Dimethyl Sulfoxide solution to the nearest 0.0001 gram;
(iv)  sonicate for five minutes;

(v)  vortex a minimum of fifteen seconds;

(vi) repeat steps ‘(iv)’ and ‘(v)’ a minimum of two times, or until solution is clear;

(vii) visually inspect to ensure lipo-chitooligosaccharides has gone into solution;

(viii) the concentration of the Stock standard in weight % is calculated using the following equation:

Stock standard weight % LCO= (grams LCO/grams total solution) x % LCO purity
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Example calculation:
(0.0113gram LCO/12.5521 gram total solution) x 87.4% purity = 0.07868 weight % LCO

(ix)  Shelf life and storage conditions: the standard stock solution shall be used on the day of
preparation and to be kept away from light when not in use.

(B) Intermediate Standard-
(i) preparation of approximately 0.001 weight % lipo-chitooligosaccharides intermediate standard
solution is as follows:-
(a) weigh an empty 8 dram (or equivalent) vial to the nearest 0.0001 gram;
(b) add approximately 0.22 ml of stock standard to the 8 dram vial;
(c) weigh the 8 dram vial + stock standards to the nearest 0.0001gram;
(d) add approximately 20 ml of 30:70 acetonitrile: water to the 8 dram vial;
(e) weigh final mixture to the nearest 0.0001gram; and
(f) vortex a minimum of fifteen seconds

(i) The concentration of the intermediate standard in weight % is calculated using the following
equation-

Intermediate Standard weight % LCO = Stock standard weight % LCO x (gram Stock standard /
gram total solution)

Example calculation of Intermediate standard- weight % for stock standard lipo-
chitooligosaccharides concentration of 0.07868 weight % -

0.07868 weight % LCO x (0.2444 gram Stock standard/ 19.3037 gram total solution) = 0.0009962
weight % LCO

(iii)  Shelf life and storage conditions: the intermediate standard solution shall be used the day of
preparation and to be kept away from light when not in use.

(C) Working calibration standards-
(1) Working calibration standards are prepared gravimetrically to encompass the range of approximately
0.00004 weight % to 0.0008 weight % lipo-chitooligosaccharides by diluting the intermediate standard
with 30 : 70 Acetonitrile : Water as described below-

(a) for preparation weigh five empty eight dram (or equivalent) vials to the nearest 0.0001 gram
Note: There will be one vial for each of the five working calibration levels;

(b) add the following volumes of Intermediate Standard to the corresponding eight dram vial
specified in the table below:-

Table
S.No. | Standard. Intermediate standard (ml).
(1) Standard 5 8.00
(i1) Standard 4 5.00
(iii) Standard 3 3.00
(iv) Standard 2 1.00
V) Standard 1 0.40
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(c) weigh each vial + intermediate standard to the nearest 0.0001gram;
(d) add the following volumes of 30:70 acetonitrile: water to the corresponding 8 dram vial as
specified in the table below:-

Table:
S. No. | Standard. 30:70 acetonitrile: water (ml).
(vi) Standard 5 2.0
(vii) Standard 4 5.0
(viii) Standard3 7.0
(ix) Standard 2 9.0
%) Standard 1 9.6

(e) weigh each full vial to the nearest 0.0001 gram;

(f) vortex a minimum of fifteen seconds;

(g) transfer 1ml of each standard into a HPLC vial; and
(h) cap vial and analyze via HPLC

(i)  The concentration of the working calibration standard in weight % is calculated using the following
equation:

Working calibration standard weight % LCO = Intermediate Standard weight % LCO x (gram
Intermediate Standard/ gram total solution)

Example calculation of Standard 1: shown using an Intermediate Standard concentration of
0.0010 weight % lipo-chitooligosaccharides-

0.0010 weight % LCO x (7.5200 gram Intermediate Standard/ 9.4000 gram total solution) =
0.0008 weight % LCO

(iii) shelf life and storage condition- the working calibration standards can be stored and used for up to
sixty days under refrigerated temperatures (4°C) and in the dark.

Note: Bring working calibration standards to room temperature and vortex a minimum of fifteen
seconds before opening for future use.

(D) Quality control check standard-
(i) The quality control check standard is diluted directly from the stock standard solution and analyzed
against the working calibration standards, this provides a check on the accuracy of the working
calibration standards.

(a) for preparation weigh an empty eight dram (or equivalent) vial to the nearest 0.0001gram;
(b) add 0.1 ml of stock standard to the eight dram vial;

(c) weigh vial + stock standard to the nearest 0.0001 gram;

(d) add 25 ml of 30:70 Acetonitrile: Water to the eight dram vial;

(e) weigh each full vial to the nearest 0.0001 gram;

(f) vortex a minimum of fifteen seconds;

(g) transfer ~1 ml of each standard into a HPLC vial; and

(h) cap vial and analyze via HPLC

(i) The concentration of the quality control check standard in weight % is calculated using the
following equation-
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Quality control check standard weight % LCO = Stock standard weight % LCO x (gram
Stock standard/gram total solution)

Example calculation: a Quality control check standard is shown using Stock standard
concentration of 0.09 weight % lipo-chitooligosaccharides-

0.09 weight % LCO x (0.1000 gram Stock standard/ 23.6438 gram total solution) = 0.000381
weight % LCO

(iii) Shelf life and storage conditions-the quality control sample can be stored and used for up to sixty
days under refrigerated temperatures (4°C) and in the dark.

NOTE: Bring quality control sample to room temperature and vortex a minimum of fifteen seconds
before opening for future use.

(E) Sample preparation for HPLC-UV -
Sample preparation overview

This method is applicable for the lipo-chitooligosaccharides concentration: 2.5 x 10~ weight % lipo-
chitooligosaccharides

Overview of sample concentration step is specified in the table below:

Table

S.No. | Target lipo- | Approximate Dilution Target lipo-
chitooligosaccharides volume of | factor after | chitooligosaccharides
concentration (weight % | sample to apply | dilution of | concentration at end of
lipo- to solid phase | eluted sample preparation for
chitooligosaccharides) extraction fraction HPLC analysis (weight

cartridge (ml) (ml) %)
(1) 2.5x10° 250 2.5 0.00025

25.5 Procedure-

(a) To analyze the active ingredient using HPLC-UV system and standard linearity plots for
quantitative determination;

(b)  to prepare the samples for HPLC analysis using solid phase extraction (SPE) to concentrate
lipo-chitooligosaccharides and remove matrix components, which interfere with
chromatography;

(c) the solid phase extraction procedure-

(1) add approximately 250 ml sample to a container;

Note: Ensure sample is homogenous by inverting a minimum of thirty times before
use, and perform duplicate preparations for each batch tested

(i) weigh sample and container to the nearest 0.01 grams;
(iii) set aside for use later;
(iv) condition by passing 15 ml HPLC grade acetonitrile through SPE cartridges;

Tip: Take care to flow solvent through solid phase extraction cartridges at a dropwise pace
and control the flow rate by adjusting the stopper on the solid phase extraction manifold.

(v) the condition by passing 15 ml HPLC grade methanol through solid phase extraction
cartridges;
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(d)

(e)

(vi) the equilibrate by passing 15 ml HPLC grade water through solid phase extraction
cartridges;

(vii) obtain weighted samples from step (i)’ to “(iii)’;

(viii) to load the 250 ml sample on the solid phase extraction cartridge;

Tip: Control the flow rate so that the sample has enough time to interact with the solid
phase extraction sorbent, the eluate shall be drop-wise.

(ix) once all the sample has been added, weigh the container and sample residue to the nearest
0.01grams;

(x)  subtract the weights from step ‘(ix)’ and step ‘(ii)’ to calculate the grams of sample loaded
on the solid phase extraction cartridges;

(xi) wash by passing three 10 ml portions of HPLC Type-1 water through solid phase extraction
cartridges;

(xii) wash by passing three 10 ml portions of 60 : 40 methanol : water through solid phase
extraction cartridges;

(xiii) wash by passing three 10 ml portions of 30 : 70 acetonitrile: water through solid phase
extraction cartridges;

(xiv) wash by passing one 5 ml portion of 45:55 acetonitrile: water through solid phase extraction
cartridges; and

(xv) proceed to the elution step below for the specific lipo-chitooligosaccharides sample
concentration.

2.5 x 107 weight % lipo-chitooligosaccharides solid phase extraction elution and remaining
sample preparation, namely:-

(1) weigh one empty 15ml centrifuge tube for each solid phase extraction cartridge to the
nearest 0.0001grams;
(ii) remove eluate reservoir and replace with 15ml centrifuge tube to collect eluate;

(iii)  elute by passing one 10ml portion of 50:50 acetonitrile : water through solid phase
extraction cartridges;

(iv) collect eluted samples in 15ml centrifuge tubes and record weights to the nearest 0.0001
grams;

) subtract steps ‘(iv)’ and ‘(i)’ to determine the final sample weight;

(vi)  dilute the samples by pipetting 400ul into 600ul 30:70 acetonitrile : water in an auto
sampler vial;

(vil))  cap and vortex the diluted sample;

(viii)  pass approximately 1ml sample through a 0.2um filter into a HPLC vial; and

(ix)  cap vial, vortex and analyze using HPLC.

final determination by HPLC-UV -

Liquid chromatography method parameters are specified below-

(i)  mobile phase A: water;

(i1) mobile phase B: Acetonitrile;

(iii)  wash solvent: Acetonitrile;

(iv) column: C18, 4.6 x 250mm, 5 pum;

v) column oven setting: 50 °C;

(vi)  injection volume: 100 uL;

(vii)  flow rate: 1.0 ml/minute;

(viii)  wavelengths: 200 nm for analysis and quantitation;

(ix) run time: sixty minutes; and

x) liquid chromatography gradient description specified in the table below:-
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Table

S.No. Time (Minutes) % B (Acetonitrile )
(1) 0 30
(ii) 5 30
(ii1) 50 50
(iv) 52 100
v) 53 100
(vi) 54 30
(vii) 60 30

Expected retention time for lipo-chitooligosaccharides is ~45.0 minutes, exact retention time may
change due to chromatographic conditions and should be confirmed with standards for each

analysis.

()  Calibration procedures-

(i)  the calculation of results is based on peak intensity measurements (peak area) using a
calibration curve;
(il))  inject a set of different concentrations of standard solution samples into the HPLC-UV
instrument covering the range of 0.00004 weight % to 0.0008 weight % to obtain the standard

curve;

(iii)  obtain the calibration curves by plotting peak area against the concentration of the injected
analyte solutions;
(iv)  establish the stability of the detector response by injecting several concentrations of
standards; and

(v)  determine the calibration range for a batch by the acceptance criteria, namely:-
(1) 80% of the standards must have back-calculated accuracy within 15% of nominal
concentration; and
(2) the R? of the regression analysis for the standards must be 0.985 or higher.

25.5 Calculations-

Samples quantified using the external standard curve for lipo-chitooligosaccharides, data from the
calibration standards are fit with a linear regression to obtain a prediction equation for the
concentration determination of lipo-chitooligosaccharides in the HPLC samples, using formula:

where,
(1)
(ii)
(iii)
(iv)

x= (y-b)/m

y= peak area of lipo-chitooligosaccharides
m= slope of calibration curve
b= intercept of calibration curve

x= measured concentration of lipo-chitooligosaccharides (weight %) in injected

HPLC sample

Calculations: 2.5 x 10° weight % lipo-chitooligosaccharides (LCO) samples-

Use the following calculations to quantify LCO in samples starting with a theoretical concentration
of 2.5 x 107 weight % LCO:

(1) Determine weight of sample loaded on solid phase extraction (SPE) cartridge-
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Sample loaded on SPE (gram) = [container sample (gram)] - [container + sample residue (gram)]

Example calculation-
253.22 gram loaded on SPE =526.35 gram full- 273.13 gram empty with residue

(2) Determine weight of final sample prior to HPLC analysis:
Diluted sample weight (gram) = [full 15 ml tube (gram)]-[empty 15 ml tube (gram)]

Example calculation:
8.75123 gram sample = 15.61920 gram full - 6.86797 gram empty

3) Calculate concentration of LCO (weight %) in each sample:
g P

weight % LCO = (HPLC weight % LCO + [final sample weight (gram)]/ sample loaded on SPE
(gram)]* 2.5

In this equation, the HPLC weight % LCO is the HPLC output and 2.5 is the dilution factor.

Example calculation:
2.56 x 10 weight % LCO = (0.000297048 weight % LCO x (8.75123gram/ 253.22gram) x 2.5

26. Estimation of vasicine-

26.1 Equipment-

(a) HPLC.

(b) UV detector.

(c) micro balance.

(d) analytical Balance.
(e) sonicator.

26.2 Chemicals and Reagents required-
(a) Type I water.
(b) HPLC grade Acetonitrile.
(c) orthophosphoric acid.
(d) vasicine (CAS Number: 6159-55-3).
(e) mobile phase-
(i)  mobile phase (A): transfer Sml of orthophosphric acid to a 1000ml of mobile phase bottle
containing Type I water, mix well and sonicate for ten minutes and to be used as a Mobile
Phase-A.
(i) mobile phase (B): transfer 1000 ml of HPLC grade acetonitrile in to a 1000 ml of mobile phase
bottle and to be used as Mobile Phase- B.
(f) preparation of diluent and blank solution: HPLC grade acetonitrile to be used as diluent and blank
solution.
(g) preparation of reference standard stock and working solution-
(i)  weigh 5.0 + 1.0 mg of vasicine standard (of known purity) and transfer it to 5 ml volumetric
flasks;
(il)) add 4 ml of acentonitrile to dissolve the content, make up the volume to 5 ml with acetonitrile
and sonicate for ten minutes, it gives a stock solution of 1000 pg/ml; and
(ii1)  take 0.1 ml from the above diluted stock solutions and transfer it to a 100 ml of volumetric
flasks and make up the volume with acetonitrile, it gives a working solution of 1 ug/ml.
(h) Preparation of test item stock and working solution-
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(1) accurately weigh 880+ 10.0 mg of test sample and transfer it in to two different 5 ml volumetric
flasks;
(i1) add 4 ml of acentonitrile to dissolve the content and sonicate for ten minutes; and

(ii1) allow the solution to equilibrate to room temperature for ten minutes and make up the volume

to 5 ml with acetonitrile.

26.3 Procedure-
(a) inject 20 pl of the sample or standard into the injector of HPLC.
(b) HPLC analysis: by following conditions as specified in table below:

Table (HPLC Conditions)

@) Instrument High-Performance Liquid Chromatography
(i1) Column C18 (250 mm x 4.6 mm L.D x 5 um particle size)
(iii) Detector uv
(iv) Mobile phase (A:B) A: 0.5% orthophosphoric acid in water 20% (v/v)
B: acetonitrile 80% (v/v)
) Injection Volume 20ul
(vi) Flow rate 0.5 ml/minute
(vii) End time/ Stop time 8.00 minutes
(viii) Wavelength 280 nm
(ix) Column oven Temperature | 30°C
(x) Thermostat or Auto Sampler | 25°C
Temperature
(xi) Retention time 3.6 minutes

26.4 Calculation-

Area of sample Concentration of
solution standard ]
. . X - x Standard purity
Active Ingredient = Area of standard Concentration of
solution sample

Vasicine content (ppm) = Vasicine content (% w/w) x 10000
26.5 References-

(i).  Srivastava S, Verma RK, Gupta MM , Singh, and Kumar S 2001. HPLC determination of vasicine
and vasicinone in Adhatoda vasica with photo diode array detection. Journal of Liquid

Chromatography and related technologies 24: 153—159

(ii)).  Martolia J, Soni H and Tandel F 2021. In Vitro anti tubercular activity and physicochemical
standardization of selected medicinal plant extracts. Indian Journal of Pharmaceutical Sciences 83:

230-237

27. Enumeration of Methylococcus capsulatus-

Methylococcus capsulatus is an obligate methanotroph, which requires methane (CH4) for its growth, this
bacteria grows in Nitrate mineral salt medium when incubated in an atmosphere containing 50% air: 50%

CHay, the growth temperature ranges from 37-40°C.

27.1 Equipment-

(a) weighing balance.
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(b) pH meter.

(c) water bath.

(d) autoclave.

(e) hot air oven.

(f) biosafety cabinet or laminar airflow chamber.
(g) incubators.

(h) colony counters.

27.2 Growth medium and diluents-

(a) growth medium: Nitrate Mineral Salt (NMS) medium and modified by American Type Culture
Collection and the following table specified the composition of Nitrate mineral salt medium,
namely:-

(i) Composition of Nitrate mineral salt (NMS) medium is specified in table below:

Table
S.No. | Ingredient Amount
(i) MgS04.7H,O 1.0 gram
(i1) CaCl,.6H,O 0.20 gram
(iii) *Chelated Iron Solution 2.0 ml
(iv) KNOs3 1.0 gram
) **Trace Element Solution 0.5 ml
(vi) Agar 15.0 gram
(vii) Distilled Deionized Water 1.0 litre
(viii) Adjust pH to 6.8-7.0

* Chelated iron solution to be prepared following as specified in table below-

Table
S. No. | Ingredient Amount
(1) Ferric (II) ammonium citrate 0.1 gram
(i1) EDTA, sodium salt 0.2 gram
(iii) HCI (concentrated) 0.3 ml
(iv) Distilled Deionized Water 100.0 ml

(Optional: 0.05 gram Ferric (I1) chloride may be substituted)

** Trace Element Solution to be prepared following as specified in table below -

Table
S. No. | Ingredient Amount
(1) EDTA 500.0 mg
(ii) FeSO,4. TH20O 200.0 mg
(iii) ZnS0,. TH20 10.0 mg
(iv) MnCl,. 4H,O 3.0 mg
W) H3;BOs3 30.0 mg
(vi) CoCl,. 6H,O 20.0 mg
(vii) CaCl,. 2H,O 1.0 mg
(viii) NiCl,. 6H,O 2.0 mg
(ix) Na;MoOs. 2H,O 3.0 mg
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(ii)
(iii)

(b)

l x) l Distilled water ‘ 1.0 Litre

Autoclave the medium for 20 minutes at 121°C; and
Post autoclave additions: Add 2 ml/litre *phosphate buffer (pH 6.8) to the autoclaved medium.

* For phosphate buffer, pH 6.8 (gram/liter), add 3.6 gram of Na,HPO, and 1.4 gram of KH,POs to 1
liter of water and autoclave, autoclaved phosphate buffer stock solution should be stored at 4-8°C
(refrigeration).

Diluents: Physiological saline (0.9% sodium chloride) - Add 0.9 gram of NaCl to 100 ml of water.

27.3 Procedure-

(a)
(b)

(c)
(d)

(e)
S

(2

(h)

prepare the Nitrate Mineral Salt (NMS) medium in accordance with the composition and autoclave

it at 121°C for twenty minutes;

after autoclaving the medium, add 2 ml of the autoclaved phosphate buffer to 1 litre of the medium

and let the medium cool to 45-50°C;

pour about 15-20 ml of medium into petri plates in a laminar flow bench;

dispense 10 gram of biostimulant formulation to 90 ml of autoclaved physiological saline in 250

ml conical flask and shake for thirty minutes on shaker at 150 rpm, this gives 10! dilution of the

sample;

prepare nine tubes each containing physiological saline and autoclave and cool it;

transfer 1 ml of aliquot from 10! dilution to a tube with 9 ml of physiological saline, this gives 10

2 dilution and likewise make serial dilutions up to 107'° each time transferring 1 ml to 9 ml of

physiological saline;

spread plate 0.1 ml of serially diluted sample on Nitrate Mineral Salt agar plate and incubate the

plates in desiccators with an atmosphere of 50% air and 50% methane for 4-5 days and keep the

desiccators in an incubator maintained at 37+2°C.

observe the plates for growth after five days and count the number of colonies that shows the

following colony morphology, namely:-

(i)  the edge of typical Methylococcus capsulatus is entire, and the colony surface appears
smooth and shiny;

(il))  the colony shape is circular, and the elevation is convex; and
(iii)  the colony color is off-white, with semi-translucent opacity.

27.4 Calculation-
Colony forming unit (CFU per gram) = N x Dilution factor x 10

[Example: 201 colonies appeared in 107 dilution, the CFU per gram will be = 201 x 10% x 10=2.01 x
10°]
27.5 Reference-

Whittenbury, R., Davies, S. L. & Wilkinson, J. F. (1970) Enrichment, isolation and some properties of
methane-utilizing bacteria. Journal of General Microbiology, 61, 205-218.

28. Enumeration of Methylobacterium symbioticum and Methylobacterium extorquens-

28.1 Equipment

(@)
(b)
(©)
(d)
(e
(H
(2
(h)

weighing balance.

pH meter.

water bath.

autoclave.

hot air oven.

biosafety cabinet/Laminar air flow chamber.
incubators.

colony counters.
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28.2 Growth medium and diluents-

(a) Growth medium- prepare Ammonium mineral salt agar medium as per the composition specified in table
below, autoclave it and add 5 ml of Methanol to one litre of medium.
(i)  Composition of Ammonium mineral salt medium:

Table
S. No. Ingredient Amount
@) K>HPO4 0.70 gram
(i1) KH,PO4 0.54 gram
(iii) MgSO,. 7H,0 1.0 gram
(iv) CaCl,. 2H,0 0.2 gram
) FeSO4. 7TH20 4 mg
(vi) NH4C1 0.5 gram
(vii) ZnS04.7 H,0O 0.10 mg
(viii) MnCl. 4H,0O 0.03 mg
(ix) H;BOs 0.3 mg
x) CoCl,. 6H,O 0.2 mg
(xi1) CuCl,. 2H,0 0.1 mg
(xii) NiClL. 6 H,O 0.02 mg
(xiii) NaxMoOs. 2 HO 0.06 mg
(xiv) Adjust pH to 6.8

(b) Diluent: Physiological saline (0.9% sodium chloride)- Add 0.9 gram of NaCl to 100 ml of water.

28.3 Procedure

(a) prepare the AMS medium in accordance with the composition and autoclave it at 121°C for twenty
minutes;

(b) after autoclaving the medium, add 5 ml of methanol to 1 litre of the medium, let the medium cool to
45-50°C;

(c) pour about 15- 20 ml of medium into petri plates in a laminar flow bench;

(d) dispense 10 gram of biostimulant formulation to 90 ml of autoclaved physiological saline in 250 ml
conical flask and shake for thirty minutes on shaker at 150 rpm. And this gives 10! dilution of the
sample;

(e) prepare 9 tubes each containing physiological saline and autoclave and cool it;

(f) transfer 1 ml of aliquot from 107! dilution to a tube with 9 ml of physiological saline, this gives 10
diltuion and likewise, make serial dilutions up to 10® each time transferring 1 ml to 9 ml of
physiological saline;

(g) spread plate 0.1 ml of serially diluted sample on NMS agar plate and incubate the plates in an
incubator maintained at 30+2°C; and

(h) observe the plates for growth after 5- 8 days, count the number of colonies that are small and pink in
colour.

28.4 Calculation-
Colony forming unit (CFU per g) = N x Dilution factor x 10
28.5 Reference-

Whittenbury, R., Davies, S. L. & Wilkinson, J. F. (1970) Enrichment, isolation and some properties of
methane-utilizing bacteria. Journal of General Microbiology, 61, 205-218.
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29. Molecular identification of bacterial cultures-

29.1 Equipment-

(a)
(b)
(c)
(d)
(e)
®
(8)

water bath.

refrigerated Microcentrifuge.
vortex mixer.

UV- Vis Spectrophotometer.
thermal cycler.

gel documentation system.
DNA sequencer.

29.2 Chemicals and Reagent Preparation-

(a) tris(thydroxymethyl) aminomethane.

(b)  ethylenediaminetetraacetic acid (EDTA).

(¢) sodium Dodecyl Sulphate (SDS).

(d)  phenol.

(e) chloroform.

()  sodium acetate.

(g) ethanol.

(h)  tris- EDTA (TE) buffer.

(i)  Taq polymerase

() 10X Taq Polymerase Buffer

(k)  dNTPs.

(I)  primer F- pA (5-AGAGTTTGATCCTGGCTCAG-3").

(m) primer R - pH (5’AAGGAGGTGATCCAGCCGCA-3").

(n) nuclease free water.

(o)  6X loading buffer (Mix 3.4 ml glycerol, 25 milligram bromophenol blue, 25 mg xylene cyanol
FF and 6.7 ml dist. H,O).

(p)  ethidium bromide.

(q) agarose.

(r)  horizontal gel electrophoresis system.

(s) power pack.

(t)  sequence buffer.

(u) TRR — Terminator Ready Reaction: A, G, C, T dye terminator labeled with d-Rhodamine dye,
dNTPs, Taq polymerase, MgCl, and Tris-HCI buffer (pH — 9.0)

(v)  Loading buffer [formamide:25 mM EDTA (4:1)].

(w) big - Dye terminator kit.

(x)  gel purification kit.

29.3 Procedure

(A) Preparation of template DNA
(a) take one loopful of bacterial from the agar plates and suspended in 0.4 ml Tris EDTA buffer in a

1.5 ml micro-centrifuge tube;

(b) to this add 40 pl of 10 per cent SDS and incubate for 30 minutes at 37°C in a water bath with

gentle shaking;
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(c)
(d)
(e)
S

(2
(h)
(1)

(),
(k)
)
(m)
(n)
(0)
(p)
(@

add 0.40 ml Phenol and mix well;

centrifuge the tube containing this suspension for five minutes at 8000 rpm;

collect the aqueous phase with the help of a micropippete and transfer it to a new tube;

add to the aqueous phase 0.20 ml of Phenol and 0.20 ml Chloroform and mix well without
vortexing;

centrifuge the suspension for five minutes at 8000 rpm;

collect the aqueous phase and transfer it to another fresh tube;

to it add 0.4 ml chloroform and mix without vortexing and centrifuge at 8000 rpm for five minutes
and collect the aqueous phase in a fresh tube;

to it add 0.1 volume of 3M Sodium Acetate, pH 5.2 and mix well;

add 2 volume of 96 per cent ethanol and keep it at -20°C for one hour;

centrifuge the contents for ten minutes at 8000 rpm;

decant the supernatant and the pellet in the tube is the DNA;

wash the DNA pellet with cold 70 per cent ethanol and centrifuge for ten minutes at 8000 rpm;
discard the supernatant;

suspend the dried pellet in 40 ul TE buffer and store at 4°C; and

quantify the DNA using spectrophotometer at 260 nm (1 OD= 50.0 ng DNA per puL)

(B) PCR amplification of 16S rRNA gene and gel electrophoresis

(a) amplify the 16S rRNA gene by mixing the genomic DNA (50-100 nano gram) with universal

primers PA (5'-AGAGTTTGATCCTGGCTCAG-3") and pH
(5'AAGGAGGTGATCCAGCCGCA-3"), buffer, INTPs and Taq polymerase;

(b) add the reagents in the required volume in a 0.2 ml PCR tube as per the following specified in

(©)
(d)

(e)

S

(2

(h)

table below;
Table
S-No. | Components olution | solution | reaction”
10X Taq Polymerase
(1) Buffer 10X 1X Sul
(i1) dNTP 10 mM 0.2 mM 1 pl
(iii) Primer F (pA) 50 pM 1.5 pM 1.5 ul
(iv) Primer R (pH) 50 pM 1.5pM 1.5 ul
v) Taq polymerase 3 U/ul 1.5U0 0.5 ul
(vi) DNA 4 ul
(vii) Nuclease free water 36.5 ul
(viii) Total 51 ul

carry out all the operations on ice;

in addition to the samples, maintain the negative control (i.e without template DNA)
simultaneously to check for possible contamination.

cap all the PCR tubes and vortex to mix. Pulse the tubes for 2-3 seconds in a microcentrifuge
to pool the contents in the bottom.

carry out DNA amplification in Thermal Cycler with the following temperature profile- initial
incubation at 94°C for five minutes followed by 35 cycles (94°C for one minute, 52.5°C for
one minute, and 72°C for two minutes) and final extension at 72°C for ten minutes using
thermal cycler;

after completion of PCR, mix an appropriate aliquot (2-3 pl) with 0.5 ul of 5X loading buffer
and load into the 1% agarose gel containing ethidium bromide (with a final concentration of
0.2-0.5 mg / ml); and

separate the amplified DNA fragment by running the gel at 60 Volt/cm for one and a half
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hours and visualize under UV light using a gel documentation system.

(C) Sequencing of 16S rRNA gene-

(a)
(b)

cut the gel precisely with the 16S rDNA fragments and remove it from the gel;
using any commercially available PCR/Gel purification kit and following the manufacturer’s
protocol, elute and purify the DNA.

(c) use the purified PCR product for sequencing PCR with the following primers
8-27F - 5'AGAGTTTGATCCTGGCTCAG-3'
1492R - 5'-GGT TACCTTGTTACGACTT-3'
(d) The protocol for sequencing PCR is specified in the following table:-
Table
S. No Components Stock solution Volume/reaction
(i) Sequence Buffer 5X 1.5 ul
(11) Primer 2 pM 1.5 pl
(iii) Nuclease free water 3.0 ul
(iv) | pNA 3.0 ul
v) TRR 1.0 pl
(vi) Total 10 pl

(e)

(H
(2)

(h)

TRR — Terminator Ready Reaction: A, G, C, T dye terminator labeled with d-Rhodamine dye,
dNTPs, Taq polymerase, MgCl, and Tris-HCI buffer (pH — 9.0)

carry out cycle sequencing in a PCR machine for 35 cycles with the following conditions: Initial
denaturation at 96°C for one minute followed by 25 cycles of sequencing and each cycle consists
of a denaturation step at 96°C for thirty seconds, an annealing step at 52°C for fifteen seconds
and an extension step at 60°C for four minutes, Finally hold at 4°C until ready to purify;

after the PCR, precipitate the products by incubating on ice for fifteen minutes using 1 pl of 3
M sodium acetate (pH 4.6) and 50 pl of ethanol;

recover the pellet by centrifugation at 15000 rpm for twenty minutes at 4°'C and wash the pellet
with 70% ethanol, dry it under vacuum, and dissolve in 10 pl of loading buffer [formamide:25
mM EDTA (4:1)]; and

determine the rDNA sequence by the dideoxy chain-termination method using the mix from the
Big Dye Terminator sequencing kit in a total volume of 10 pl,.using Genetic Analyzer.

(D) Molecular identification using the 16S rRNA gene sequence
The full length 16S rDNA sequences of the bacteria are compared with sequences available at NCBI
database by the BLAST search available in the database to identify the nearest taxa.

30. Estimation of pesticide residues contamination -

30.1 Equipment -

(1) centrifuge Low Volumes.
(2) GCMS/MS.

(3) LCMS/MS.

(4) analytical balance 0.01mg.

30.2 Chemicals and Reagent Preparation-

(a) ethyl acetate (AR Grade)

(b) sodium sulphate anhydrous: - Heated for four hours at 650°C.
(c) methanol: - LCMS grade.

(d) ammonium acetate AR grade
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(e) primary secondary amine (PSA)
(f) standard preparation -

(@)

(i)

(iii)

(iv)

stock solution of individual pesticide, weigh individual certified reference standards around
10 mg in 10 ml volumetric flask and dissolve in Methanol for LCMS/MS and in Ethyl acetate
for GCMS-MS and the concentration of pesticide in this stock solution is 1000 mg/kg;
intermediate standard solutions, from stock solution (1000 mg/kg) , prepare standard solution
of 100 mg/ kg by pipetting required volume in 10 ml volumetric flask and make up to the mark
with appropriate solvent (Methanol for LCMS/MS and Ethyl Acetate for GCMS/MS);

mixture of pesticide standards (1pg/ml), from each of individual standard stock solution (100
mg/kg), pipette out required volume of standard solution to 25ml/50ml / 100ml volumetric flask,
to prepare the mixture of pesticides having concentration 1.0 pg/ml; and

preparation of linear dilutions, pipette out required volume of stock solutions from step *(iii)’
to 5ml volumetric flasks for the different five levels of dilutions and make up to the mark with
appropriate solvent.

30.3 Procedure-
30.3.1. For LCMS/MS Extraction-

(1)

(i1)
(i)
(iv)

)
(vi)

30.3.2 For
(i)
(i
(ii1)
(iv)
W)
(vi)

sample weight: weigh 1 gram of sample in a 15 mL centrifuge tube and add 10 ml of methanol to
the sample and shake the sample vigorously for thirty seconds and vortex for thirty seconds and
sonicate the sample for ten minutes.

dilution-1: pipette out Iml of extract from step ‘(i)’ in to a 10 ml standard volumetric flask and
make up the volume to the mark by using methanol and water (50 : 50)

clean-up: add 25 mg of Primary secondary amine in a 2 ml micro centrifuge tube and pipette out
1.0 ml of sample extract and vortex for thirty seconds.

low volume centrifugation: centrifuge the sample in a refrigerated centrifuge for five minutes at
10000 rpm at -10° C;

filtration: take supernatant after centrifugation and filter the supernatant through 0.2u membrane
filter in to a 2 ml glass vial; and

sample injection: inject 5 pL filtrate in LCMS/MS using chromatographic conditions given in
Table-1.

GCMS/MS Extraction -

weigh 1 gram of sample in 15 ml tube, add 10 mL ethyl acetate to the sample and vigorously
shake the sample solution for thirty seconds, vortex for thirty seconds and sonicate for ten
minutes,

dilution-1: pipette out 1ml extract from step ‘(i)’ in to a 10 ml standard volumetric flask and make
up the volume to the mark by ethyl acetate;

clean-up: pipette out 1 ml of sample extract and add 25 mg of primary secondary amine (PSA)
and 150 mg Na;SO4 in a 2 ml centrifuge tube and vortex for thirty seconds;

centrifugation: centrifuge the sample in a refrigerated centrifuge for five minutes at 10000 rpm at
-10°C;

filtration: take supernatant after centrifugation and filter the supernatant through 0.2u membrane
filter in to a 2 ml GC vial; and

sample injection: inject 1l filtrate in GCMS/MS using chromatographic conditions specified in
the Table-2.

30.3.3 Sequence of injections

(i)
(if)
(iii)
(iv)
V)

inject reagent blank;

inject one standard of suitable concentration within calibration range;

inject reagent blank;

inject samples;

after every six samples inject standard of suitable concentration within calibration range.
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30.4 Calculation

Concentration of Pesticide (%) =

where,

DF
10*

Area of sample Conc. of standard

Area of standard Wt. of sample

DF = Dilution Factor =100

Table -1 (LC-MS-MS Condition)

Column Acquity UPLC®BEH-C18, 1.7pm [100 mm]
Mobile phase [Mobile phase A: water withl 0mM ammonium acetate and 0.1% formic acid:
methanol (98:2)
Mobile phase B: methanol with 0.1% formic Acid
Flow rate 0.35 ml/minute
Mobile phase programming
Time Flow
(100 mm (ml/minute) %A %B Curve
column)
Initial 0.35 95.0 5.0 Initial
0.25 0.35 95.0 5.0 6
5.00 0.35 50.0 50.0 6
10.00 0.35 375 62.5 6
10.05 0.35 20.0 80.0 6
13.00 0.35 20.0 80.0 6
16.00 0.35 5.00 95.0 6
17.50 0.35 95.0 5.0 6
22.00 0.35 95.0 5.0 6
MS/MS Condition
Source Dissolution [Capillary voltage [RF lens Dissolvation gas  |Cone gas flow
temperature temperature |(kV) [V] flow (liter/hour)
(°C) () (liter/hour)
120 350 3.0 0.1 1000 50
List of pesticides to be analyzed on LC-MS-MS
S. No [Name of the Pesticide Parent ion (Q1) |Quantifier ion (Q2) |Qualifier ion (Q3)
Q8 6-Benzyl Adenine 226.01 90.95 65.01
2) Abamectin 890.34 567.31 305.26
3) Acephate 184.1 143.0 125.1
4 Acetamiprid 223.0 126.0 56.1
(&) Azoxystrobin 404.0 372.0 329.0
(6) Aldicarb 191.1 116.0 89.0
@) Ametryn 228.0 68.0 95.9
®) Bendiocarb 224.1 167.0 109.0
9 Benfuracarb 411.2 195.0 252.0
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S. No [Name of the Pesticide Parent ion (Q1) |Quantifier ion (Q2) |Qualifier ion (Q3)
(10)  |Bensulfuron-Methyl 411.0 149.0 182.0
(11)  |Bitertenol 338.1 99.1 70.1
(12)  |Buprofezin 306.1 201.0 574
(13) |Carbaryl 202.0 145.0 117.0
(14) |Carbendazim 192.1 160.1 132.1
(15) |Carbofuran 222.1 165.1 123.0
(16) |Carbofuran-3-Hydroxy 238.0 163.0 181.0
(17) |Carboxin 236.0 143.0 87.0
(18) |Carfentrazone Ethyl 414.0 368.0 348.0
(19) |Capropamid 334.0 139.0 195.9
(20)  |Chlorantraniliprole 481.8 111.8 283.6
(21)  |Chlormequat Chloride 122.2 62.9 59.1
(22)  |Chlorpropham 214.1 172.0 154.0
(23)  |Clothianidin 250.0 169.0 132.0
(24)  |Cymoxanil 199.0 128.0 111.0
(25) |Cyproconazole 292.0 70.0 124.9
(26) |Diafenthiuron 385.3 278.3 329.2
(27) |Difenconazole 406.0 251.1 111.1
(28)  |Dimethoate 230.1 199.0 125.0
(29) |Dimethomorph 388.1 301.0 165.0
(30) |Dinotefuran 203.0 129.0 113.0
(31) |Emamectin Benzoate 886.6 158.0 126.0
(32) |Ethiprole 398.93 256.9 352.9
(33) |Ethoxy Sulfuron 398.9 261.0 218.0
(34) |Fenamidone 312.1 92.0 236.1
(35) |Fenazaquin 307.1 57.0 161.0
(36)  |Fenobucarb 208.0 94.9 152.0
(37)  |Fenoxaprop-Ethyl 362.1 288.0 121.1
(38)  |Flonicamide 230.0 202.9 173.9
(39) |Fluopyram 397.1 173.0 208.0
(40)  |Fenpyroximate 422.2 366.1 138.1
(41)  |Flubendiamide 680.9 2539 273.8
(42)  |Flufenoxuron 489.1 158.0 141.0
(43)  |Flusilazole 316.0 247.0 165.0
(44) |Hexazinone 253.0 171.1 71.0
(45) |Hexythiazox 353.0 168.1 228.1
(46)  |Imidacloprid 256.1 175.1 209.1
(47)  |Indoxacarb 528.0 150.0 203.0
(48)  |Iprovalicarb 321.1 119.0 203.1
(49)  |Isoproturon 207.1 72.0 46.0
(50) |Linuron 249.1 160.1 181.1
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S. No [Name of the Pesticide Parent ion (Q1) |Quantifier ion (Q2) |Qualifier ion (Q3)
(51)  |Lufenuron 508.9 338.8 174.8
(52) |Malaoxon 315.2 99.0 127.0
(53) |Malathion 331.0 99.0 127.0
(54) |Mandipropamid 412.0 3279 124.8
(55) |Mepiquat Chloride 114.2 58.0 98.0
(56) |Metalaxyl 280.1 220.1 192.1
(57)  |[Methamidaphos 141.9 94.0 110.0
(58)  |Methomyl 163.0 88.0 64.9
(59) |[Metolachlor 284.1 252.1 176.1
(60)  |Metribuzin 215.0 89.1 131.0
(61)  |[Monocrotophos 224.1 127.1 98.1
(62) |Myclobutanil 289.1 70.2 125.0
(63) |Novaluron 492.9 157.9 140.9
(64)  |Omethoate 214.1 125.1 183.1
(65) |Oxadiazon 247.1 169.0 109.0
(66)  |Paclobutrazole 294.0 69.9 124.8
(67) |Penconazole 284.0 70.1 159.0
(68)  |Pencycuron 329.1 125.1 124.9
(69) |Phosmet 317.9 160.0 77.0
(70)  |Phosphomidon 300.1 127.1 174.1
(71)  |Pretillachlor 312.1 252.1 176.1
(72)  |Propanil 217.9 161.9 127.0
(73)  |Propiconazole 342.0 69.0 159.0
(74)  |Pyriproxyfen 322.1 96.0 227.1
(75)  |Simazine 202.0 124.0 96.0
(76)  |Spinetoram 748.3 142.1 98.0
(77)  |SpinosadA 732.6 142.0 98.0
(78)  |Spinosad-D 732.6 142.0 98.1
(79)  |Spirotetramat 371.1 216.1 302.1
(80)  |Tebuconazole 308.0 70.1 125.0
(81)  |Tetrachlorvinfos 366.85 126.92 240.78
(82)  |Tetraconazole 372.0 159.0 70.1
(83)  |Thiacloprid 253.0 126.0 90.1
(84) |Thiamethaxam 292.0 211.2 132.0
(85)  |Thiobencarb 258.0 125.0 100.0
(86)  |Thiodicarb 355.0 87.9 107.9
(87)  |Thiophanate Methyl 343.0 151.0 93.0
(88)  |Tolfenpyrad 384.0 91.0 197.1
(89) |Triadimefon 294.1 69.3 197.2
(90)  |Triadimenol 296.1 70.2 99.1
(91)  |Tridemorph 257.0 109.0 79.0
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S. No [Name of the Pesticide Parent ion (Q1) |Quantifier ion (Q2) |Qualifier ion (Q3)
(92)  |Tricyclazole 190.0 163.0 136.0
(93)  |Trifloxystrobin 409.0 186.0 145.0

Table -2 (GC Condition)

Oven Temperature |Rate/ minute Temperature Hold time (minute)
Programme 0.0 70°C 1.0

70°C 180°C 3.0

20°C 220°C 9.0

8°C 280°C 9.0
Injector Temperature/Rate / minute Temperature Hold time (minute)
Programme 0.0 75°C 0.1

450°C 325°C 5.0

10°C 250°C 0.0
Column DBP-5MS, 30m, 0.25mm, 0.5n

Column flow

1.7 ml/ minute

Transfer line

280°C

Temperature
Mass range 50 t0600
MS Condition:
Source Temperature | MS1Quad. MS2Quad. Collision Flow | Quench Flow
Temperature Temperature
290°C 150°C 150°C 1.5 ml/minute | 2.5 ml/minute
List of pesticides to be analyzed on GCMS
S. No. Name of Pesticide Parent Ion Quant Ion Qualifier Ion
Q1) (Q2) (Q3)
1.| 24DDT 234.7 165 199
2.| 44 DDD 234.8 165 199
3.| 44 DDE 245.7 176 211
4. | 44DDT 234.7 165 199
5.12,4,DDD 235 199 165
6. | 2,4ADDE 245.8 211 175.6
7. | Alachlor 187.8 160 131
8. | Aldrin 262.6 192.8 191
9. | Allethrin 122.7 81.1 79.1
10| Alpha HCH 180.8 109 111
11} Anilofos 225.5 184 157
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S. No. Name of Pesticide Parent Ion Quant Ion Qualifier Ion
QD (Q2) (Q3)
12| Atrazine 214.8 58 200
13] Beta—HCH 180.8 145 109
14| Bifenazate 299.7 214.1 199
15] Bifenthrin 180.8 165 166
16| Boscalid 140 112 76
17| Bromuconazole 172.8 145 109
18| Butachlor 175.8 147 134
19] Captan 79 51 77
20| Chlorobenzilate 251.1 139.1 75.1
21| Chlorfenvinphos 266.7 159 81
22| Chlorpyrifos 213.6 258 286
23| Chlorpyrifosmethyl 285.7 93 271
24| Clomazone 124.5 99 88.1
25| Cyfluthrin 162.8 127 109
26| Cypermethrin 180.7 152 127
27| Cypermethrin Alpha 180.7 152 127
28] Delta HCH 218.8 183 147
29| Deltamethrin 252.8 73 174
30/ Dicofol 138.9 111 75
31| Dichlorovos 184.8 93 109
32| Diazinon 303.8 179 166.7
33| Dieldrine 262.7 193 191
34| Diflubenzuron 156.9 141.1 113.1
35| Dimefluthrin 122.8 80.9 67
36| Dimethoate 124.9 47 79
37] Diflufenican 265.8 246.1 238
38| Edifenphos 173 109 65
39/ Endosulfan-alpha 240.7 206 204
40/ Endosulfan-beta 240.7 205.8 169.8
41] Endosulfan Sulphate 271.6 236.8 234.7
42| Endrin 263 193 191
43] Epoxyconazole 192 138 111
44/ Ethion 230.7 129 175
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S. No. Name of Pesticide Parent Ion Quant Ion Qualifier Ion
QD (Q2) (Q3)
45 Ethofenprox 163 107.1 135.1
46/ Ethofumesate 285.9 179 161
47| Etoxazole 141 113 63.1
48| Fenitrothion 276.7 260 125
49] Fenpropathrin 180.8 152 127
50] Fenthion 124.8 79 47
51] Fenvalerate 166.9 125 89
52/ Fluvalinate 249.7 55 208
53| Fipronilsulfone 212.7 178 143
54 Fipronil 366.6 254.9 212.9
55| Floraxy 1 Methyl Heptyl Ester |208.9 181 160.9
56/ FluazifopPButyl 281.8 238.1 01
57/ Fluchloralin 306 264 206
58/ Flufenacet 150.8 136.1 05
59| gama HCH/ Lindane 180.8 145 109
60 Heptachlor 271.6 236.8 235
61| Hexaconazole 213.7 159 187
62| Isoprothiolane 289.7 204 118
63| Lambda Cyhalothrin 180.8 152 127
64] Meperfluthrin 162.8 126.8 90.9
65| MethylParathion 263 109 246
66, Parathionethyl 290.9 109 81
67| Pendimethalin 252.1 162.1 191
68] Permethrin 182.8 168 153
69] Phenol4-bromo-2-chloro- 207.8 63 98.9
70/ Phenthoate 273.7 125 121
71{ Phoratesulphone 199 152.9 97
72| Phoratesulfoxide 152.9 125 07
73| Phorate 75 47 41
74| Phosalone 181.8 111 75
75] Pirimiphosmethyl 304.7 290.1 276
76| Procymidone 283 255 96
77) Profenofos 337 267 309
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S. No. Name of Pesticide Parent Ion Quant Ion Qualifier Ion

QD (Q2) (Q3)

78] Propaquizafop 299 255 91

79 Quinolphos 156.8 102 77

80/ Quizalofopethyl 298.8 255.3 192.2

81| Tebufenpyrad 318.1 145.1 131.1

82] Transfluthrin 162.8 143 91

83| Triazophos 160.9 134 106

84/ Trifluralin 263 159.9 148

31. Estimation of cadmium, copper, chromium, lead and zinc -

As mentioned in the Schedule -1V, Part-D at serial number 10.
32. Estimation of arsenic -

As mentioned in the Schedule IV, Part-D at serial number 12.

[F.No. 7-38/2024(Fert Law/BSC]
FRANKLIN L KHOBUNG, Jt. Secy.

Note: The principal Order was published in the Gazette of India vide G.S.R. number 758(E), dated the 25%
September, 1985 and was last amended vide S.O. 2346(E) dated 26™ May, 2025.
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