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Abstract: Objective: To test the feasibility that the direct determination of protein content in raw milk by rapid
titration and the interference degree of adulteration to this method,which can provide a quick and effective way
to accept the raw milk and test a large number of sample. Methods:To research the determination condition,
operation steps,and the endpoint determination of rapid titration by trial and error,using the dry method and
the Kjeldahl method to verify the accuracy of the results. Results:Results showed in the process of titration,
1.00mL sample,with 1.00mL 0.1mol/L HCI to control acidity ,consumed 4.50mL 0.2%SDS,the ideal results were
obtained by second titration. Compared with Kjeldahl determination and TNM-1 instrument method,the results
had no significant difference (p>0.05). On the basis of kjeldahl determination, quantitative relationship between
the two methods was obtained,namely costing 1.00mL 0.2% SDS was equivalent to 7.53 x10-%g protein. A
certain concentration range of non—protein nitrogen dopant had no obvious effect on the determination of raw
milk protein. Conclusion: The operation of this method was simple,the result was accurate,and it could meet
the acceptance of raw milk,a large number of samples of milk quality measurement and real-time control the
milk quality ,with a very significant application value in dairy production.
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1.2 ELWHZE
1.2.1 W MIBECH 2% SDSHE W : HEAHFRIL2.000g
RS AE A e 145 2% TP CE 24h LB ¥ SDS, T FH 2848
KR I 5E 2% 22 1000mLA I H .
1.2.2 PRSEER s v A A a2
1.2.2.1 S il EUCREE G 2 AR I R 9 A T
1.0OmL T H#EI T, In7KFRE 22 25mL, FEIIA0.1mol/L
FHCIEE 1 1.00mL, A %< 8L % 510 52 pH, 7 B 24
B, MIERE 51525 2, W FH SDSH O € » H 2 FfE
R AR TN HE e A CZLEE I s FLS T I T
V) o ¥ IR U7, HU2.00mLEE 5 RE b, 2350 0 7K #
FEE25mLAI50mL, HoAth 5 BRAH [H], d S H s I 5,
346 HH e A R R0
1.2.2.2  d 1 IR == KA o8 LA W HXCARE 0 A T
1.00mLZ 5 T6 H 250m LA E i, M7k AR 2225 mL,
S3 A INA0.1mol/LIFJHCI% #50.50+0.60-0.70.0.80~0.90-
1.00mIAK YA T 5286, LR 12 WR 53450 I, WER L5 I
ST pH, 73 BLER T, WIDn i s s [, WA
SD S R 1 F ML GBI 5 , 356 HH e 3 N 1R e o
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T A R A HY B AT /N 22 HL v R 28 ) W i 1 2K
B, 455 190 2, SRR LA Bh CE S RF i R, @I 10 52
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2.0mL B, N8 B B A4 B2 2 25mL 5 50mL, 9 i A\
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S 1.0mLI, FBE AR 2y 25ml, A 1.0ml 0.1mol/LkR
12 J5 A HH BN 2L, 2 25 R SO A T 45 S L 1l
FE e 3 R 5524 1.0mLo
2.1.2 &R E AL AR KR SIS uE i,
0.1mol/L HCIA K s I <0.50m LI, W FE KB HISDS
VAR A DL A s Bk A, T e 45 R AN ER AR . AT RE
S AN T HCHE R 2D, LA 158 1 0 1 & %
HETTT R RESE , SDSAN 5 RN 8 (1 R &% &1 - A 2R
PRYTTEN; 2 I NHCIA R F] 5 7E0.50~0.70m LS [ 4
g, BRI pH A 4.0~4.6, IR A 5 T B% A5 1 10 25 Fe i,
S AN R R B2 (2, AT S0 AN RE AR ST
LA 20 s 22 0, i B8 0.80~1.00mLH, A 1.00mL
PRI H C L 90 e i 3 7 200 SR e BLARL, BT AR P 3 3 =2
25, 0. 1mol/LIFTHCIAF A 1) 35 36 HYOAH 28249 1.00m L.
22 KEHRE

FH 3 1) %0, K=7.53x10g/mL, 3X L5 765 &2 o)

K5 IR KAE (K=7.86x107g/mL) A1, {H 11 F-SDS
PR 4l AN ], DRI S DS MR PV FE B 22 A k. iR
SN0 SIS A9 H AN 1] 77 b 1F) oK KARL IS A AH W], DRtk
TEAR = SE e, )20 RIS — S KAEL AL 5 39117
SIS AL, AH 5 ARAESDS A 41 RE — 55

2.3 WIERIEFE XM RS
231 P EENE YT EA RS R R

T FE AR RS A R AE2~6°C TR B JsURM 9 8E AT 8] 1 BT
FME, AT IO, S5 R UL Ao PRI S V50 2
9 H B 2E 9y b (R 8 0, AR IR RS ik, 2SDSHY
VBT T 0 A\ AL B S AR WAE ah R N, T R R e R
2 [N g 20 AT B IR 10 S AR AT H L, ANER A AR E
S TR PR AR R KT e B okl 8 1 bt
AN BB IR, A AR B A BT L R R S
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Table 1 The experimental research on sample volume of rapid titration
WPt (ml)  FRS A (ml)  HCIGmL)  pH % J5 A
1 25 1.00 3.22 RHILE R, AT TR R B4 H A
2 25 1.00 4.79 L T, N . ]
JRER ST EP IS, BE S HOK SR U, (AR 1 S BT
2 50 1.00 476
22 RO A2 V2 I IR = 1) SE G A Y
Table 2 The experimental research on acid amount of rapid titration
T L INSDS 1) - Ak INSDS J "
wmD P gpan PR W51 MR oty PH 952
0.50  4.60 \ \ R \ \ \
060 440 \ \ BDE@EEE%}LKMEEH‘J%@ \ \ \
)
0.70  4.00 \ \ \ \ \
0.80 3.66 3.70 415 ek IR N P B b 4.50 4.21 LU, HEIR0E
090 345 3.70 3.68  ZUT I RIE IS IR, Ry 4.50 3.82  ZBEMIAN/N, LG
JLG B0, BEHTIE, A0 B iE WA LI L HACH,
1.00 325 3.70 3.42 WL {5 4.50 3.59 Rt
HE\RIORFE R IR — e AR TR S, BT AR N AR (IS, DR T AN B AT S5 T B4
#£3  KIEME
Table 3 The determination of K value
FE rit 1 2 3 4 5 6 X
LGS ZUE R R AT 5B 5 (100g) 3.31 3.35 3.30 3.57 3.39 3.35 3.38
AVEAFZTFRE Fh DS T #E B (mL) 4.39 4.50 4.45 4.64 4.52 445 4.49
Kx107 (g/mL) 7.54 7.46 7.42 7.69 7.54 7.50 7.53
KA PO EN R A R R 2
Table 4 Determination of protein content in milk by rapid titration
PN LI ISDSH) PKRLH ISDS AL EARE
Sz i 3 I I
SPATIEC INHCIS FipH, A (ml) pH, W51 (L) pH; M52 o8
1 3.21 3.70 3.43 448 3.44 3.36
2 3.23 3.70 3.43 PRI DL A 4.50 3.49 3.38
¥ iz} =1 e, =
3 322 370 345 JTHATRS TN 452 347 RERAPIEIN 55
KI5 13 72 s A )L e, LR,
4 3.21 3.70 340 g b, 0 L 4.46 3.44 2 5 AT 3.35
5 3.20 3.70 343 JEWAT MBI A oI 4.50 3.45 3.38
6 3.21 3.70 3.46 4.54 3.47 3.38
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232 —=FRhUGEMDE SR LR gt KRS, GRS SDSHNET [ B4 & 77 AL R e AN &

TNM— 1 2 72500 52 5 10 2 o 1 S AR R BE A5 E0Ch 10
%, PO 1 52 45 R ULFRS . LGSR AT, Pl
FEVE L LG R g5 AR L, 1 S A XS5 22 4 0.59%
p=0.965; Pk i i ¥ 5 TNM - 143 253 45 1 bb 45¢, ~F
P AT A5 25 H 0, p=0.998; [Kl it , P 38 i 5 32 ) 52 &
S5 WL G R RITNM — 132832500 2 45 90 i 2% 2=
5 (p>0.05) .
2.4 FREERIGHRE#EE

T i 12 RS IIATAAT 420 )52 PR A 4, W2 R 1.00m Ll
FE 5 FE 22 I 50.0mLEE 5. 0.500¢ /3% 25 F150.0m LK VB
A AE R, (R R TR 5 BN 3% i A, IR IR
5.0g/L) BIWHAE, BIEE &Y AR S 2 B (50 S 2135 o

FESL 1, B 10 28R 0T 5 24 0.082¢/mLL, 1] UL
FH AN B A B 0, DR a1 R S b el s
LU T BEIE AL ZE S IR VT S5 AR R UL Rk, H
P77 A2 1R 2B T i 190 5T e 2 A T 2 5T 1) 2
5 2547, S 8 AUFE S P AR RS R R R 20 U
I PRI s e v, EL T 128 F W IR 22 258 R e
—RE TR XS LR AR /)N s AR 270 Vi E I R e A
PRIEL 5 Bt/ TR i 1 O TR W 8L 1 1/2)
BRI, 574N B S In) 28 @ rpoids n 5 & i, HLARIE 2
Ly e B RS e ok 1B AL 3% AE A I, IS4 A s T
FE IR BETR B R INAZ 2B B W] B DT R & B
HEAI25 ) W7 A W AN gl 5l B4R
25 SRBEYNRBHEEZNELEROF M
2.5.1  AN[RVHRJBE ) — SRS 21 4 o i 1 o e

T ZU I HEAT , T A R e R S DRl
S TS LAy B B EAT , BSR4 BE e vk, (H A R AR
WAFE]10min. £EASZE: FHWFFTIB AR X 9256 &5 T 1)
ST, 225 W bR LB HE s SR FURIRE, I
HIA A SDS VR I FH 58 Ry ¥ o2 AN AT AnT 49 J5 (1) 6 297
FE ity IF RSP 248 4.50mL, LU 0 82 AN [5) ik 13 15415 4
X AE S AT IR RE . SE I £ 24 0 B A B
(FDAD EAE 7B H B i 52 5224 0.5mg/ke!™, [E bR fr
VAR DL 25 (CAC) B i WA W Hh = R Ui% 11
F52 15 PR A 4 0.15mg/k g™, 11 A 286 25 TR W]« 24 =
BRGNS < 3.00g/LIN, FH T 2 v n) 15 21 HR AR 2%
A, B W G — R U A X e I R R g 2R
FITHRRE RE /N AH 35 5 2R LU 1 3 RE S AT s L sk
FERZ, MRS LIS, thnT )28 AW 2= 4y b il e A7
TE 1) B 2475 IN4E>3.00g/ LIS, SDSYE IR A o 52 1 Uk
/b, AT BEAR TV MR 5 O, A LB ) T Rl 264 o
PSPTP e R R SN SY = & B T 7% e el £ N AN SR 1 A B
S 5E4T AR R R B 1E H 3 R G e R [ T Tk,
B ATRAMY [FHSE A, 10 HAR RS i HoAth 25 1~ 25
G S G TR TR 2, A5 L s p HIR W IR (EL RS Bhte 1,

2.5.2  AN[FHJEE A IR 35 2 1 vp R 1 B e 1
SN PR ER R T AR T, R R I e
IR 25 B H <620mg/ LA 1E F5 A, AN 23 45 N A4 e Je 3
JIAE RO R K S0 A B VA SR BIT 9 PR 3R
PR SE s J5 SR FH DR Sa Vi o T o &5 SRR, R
Z2 PN N L < 200.00g/ LIS, i 52 2% AU HLAR, 5 RS

AR5 PLIROE BIE S TNM- LR AN PR 52 125 8 72 el o 45 R ELAE (%)

Table 5 The results comparison of protein content among Kjeldahl determination, TNM-1 instrument method and rapid titration (%)

ATIREL 1 2 3 4 5 6 Tl CPBARRZE % BEEMpE
YLK ERIE 3.25 3.35 3.30 3.68 3.39 3.35 3.39 0.59 0.965
TNM-14% 8875 3.33 3.38 3.40 3.32 3.40 3.39 3.37 0 0.998
ST EREA 3.36 3.38 3.39 3.35 3.38 3.38 3.37 \ \
K6 TR IO P VR IR I
Table 6 The veracity of the accuracy of rapid titration by drying method
FFE i FEib1 FFE b2
TATIREL 1 2 3 1 2 3
AT () 0.525 0.526 0.528 0.529 0.528 0.527
VEACHNZRED) 0 T () 0.605 0.606 0.614 0.561 0.563 0.566
ZUE TR () 0.080 0.080 0.086 0.039 0.039 0.042
LT IME (© 0.082 0.040
KT AR IR = SR U I 2 45 R 1 5 v
Table 7 The influence of different concentrations of melamine on determination results
SRR LU SDSI " AR INSDS £ "
(/1) JIHCE FIpH, AL (m) pH, %1 (L pH; 52
0.50 3.16 3.70 321 4.50 3.58
FEBCAEAR H DR 40 /N 21
1.00 3.18 3.70 3.35 P L )8R 4.50 3.53 BB {4,
2.00 3.29 3.70 3.61  KEME LR s 554y 4.50 3.66  iHIRIREE, 4400
3.00 3.55 370 400 JLOYER, RERTTEE, (R 450 4.03 e
SE i MATT
4.00 3.76 3.70 gop  CITHERALEE \ \

(T#%90m)
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Table 8 The influence of different concentrations of urea on determination results
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