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A comparative study of rapid and high-throughput detection method
for total protein,whey protein and casein in human milk
DONG Xue-yan, JIANG Tie-min, LIU Ji-chao, CHEN Li-jun”

(National Health Engineering Research Center for Maternal and Infant Dairy, The Dairy Engineering
and Technology Research Center of Beijing, Beijing Sanyuan Foods Co.,Ltd, Beijing 100163, China)

Abstract ; The contents of human milk total protein,whey protein and casein were determined using Lowry ,BCA and
Bradford, respectively,and the results were compared with the Kjeldahl. The results showed that both Lowry and
Bradford methods were suitable for determination of total protein content, while the whey protein content
determined using Lowry method was closer to Kjeldahl. Lowry, BCA and Bradford methods were applicable for
determination of the content of casein. Adopt the above - mentioned methods, the contents of human milk total
protein,whey protein and casein can be rapidly determined within 1.5 h using only 4 mL human milk. These
methods were suitable for the investigation of a large number of maternal and child nutritional status so that it
provided the scientific basis for the development of human milk simulated infant formula and infant growth
promotion.
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(Folin — M i 7] #5 ), BCA ¥ ( — M mk H B2,
Bicinchoninic acid ) Fl 2% I Hy #= # ¥ ( Bradford
B L X T vk i S R R R R B A
T B W0 s A A e, ELRT DA Gl AR H Y, B 4
SR AF FL AR 1 TR I A A5 1A ) R R i g

Ao BT X BEFL B R R L FLTE RS AR
12 S 5 o R v AR A B RE S T R BRAVE S I FE
I A58 e B A ) A A ol A ¢ v 45 ) R, LA L TG i
MERUE, ST EEFSE T Lowry, BCA F Bradford — i 6
e x5 2L 8 1 BT e A, DA D 4R 310 5E R EL
A S BT FLIE SR RIS SR S e e L e
eI RE Tk .
1 #MRl57HE
1.1 #R5EE

B SRIEFIL R HLIX, SR - 9~10 55
T FLRTFLAE (1,2 2032 W — A 4380 J5 26 10 .30 d iy
BEFL;3,4,5 R — A4 )5 58 6 .30.60 d 1Bk
FL) , FEA80 C ykAERF 5 Lowry 72538 1 ¥ B2 2 32X
& J R E R IR H) s BCA 25 = ok B2
IR & Lt REERH A R 7 5 Bradford 845
WM BRI & HaRAEMEAR,

3K-15 J @ R .0l 3£ E Sigma 24 Al
BioTek Elx 800 ftnil &EMAMBIETARAH .
1.2 SWHIE
1.2.1  BRUIAEARMAE  HE4 mL £:%,0.5 mL fiF
BE AR E , B4 3.5 mL 4 °C4{FF 11000 1/min
B0 20 min, Eiw B2 IG5, B EVE W, FHER R A
4 pH 2 4.6, % I #E 0.5 h,4 C 11000 r/min 550>
20 min, B RHFLIEE M, BE A I UURE TR0 (&
8 mol/L JR 2,165 mmol/L Tris,44 mmol/L Fr#gE iR 41
H10.3% B-Hikk ) Wit o
1.22 4 FrgslERFlhEn R EE  ILUIREA
25 L IRE AVAFE IR GB/T 5009.5-2010 il s H13L
HHBE . Lowry i, BCA ¥l Bradford ¥ 43 53] #%
AR & 09 15 4 10 B 22 ) A i ith R 3T AT AR AR 1Y
iRl
2 HRE5HMm
21 =M7ENRER L&

Lowry , BCA Fll Bradford = FfJ5 143 51 L4 4 1L VG
P12 oAb o B 1 A b v il 2, AR 40 22 1 b v il

Vol.37,No.05,2016

ISR RN 1 o, R 1 PEAE A, s
ERY MY BN, A 1L7E A 85 5 Lowry, BCA
Bradford J&Z 3 A ZR £k M 56 R, A i AR S S
VEMPRHER H .

F 1 =R ROARME I 2T

Table 1 The standard curve equations of three methods
e BT g AR
(pg/mL) (1)
Lowry 5~1000 y =0.074x +0.0001 0.997
BCA 250~5000 y =0.120x +0.009 0.998
Bradford 100~1000  y =0.0001x +0.061 0.983
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e/ B 22 b o vh I 2 & P AR BT (GB/T
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RGP EZE AT S R L3 TE 25 28 5+ (p >
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AWFVEZESR (p >0.05) . BCA LAY I 45 2R 2 3%
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Table 2 The comparison of the total protein content detected by three methods

e LR E A (mg/mL) Lowry ( mg/ml.) BCA (mg/mlL) Bradford ( mg/mlL)
BEFL 1 14.24° 13.95 +1.74° 19.05 +0.43" 14.44 £1.07°
HEFL2 13.58* 13.27 +0.13" 18.89 +0.77" 13.19 £4.74"
£ 3 14.81* 12.70 +1.23° 17.97 +0.27" 14.40 +1.05°
B3 4 13.52° 12.16 £1.76* 17.94 +1.14" 14.29 +1.85°
HBEFL S 13.11° 11.94 +1.48" 19.78 +0.25" 13.35 £1.71°

E - [FAT AR AR P BE R (A B E P22 5 (p <0.05) , % 2 £ 3 [,
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Lowry 75 \BCA 7% (Bradford 4610 5 43 £:2L h 2Lk &
P & & 43 5 Sl 7.86 ~ 8.47 . 10.16 ~ 13.88 . 4.50 ~
6.36 mg/mL, H = Fp 77 1 K I 11%) 25 2R 2 [0 ¥ 77 7 i
F 225 (p <0.05)

Kunz 25" YL E Rk E TR FLh 7L 8
yE i, N IR ZL B A ELZLE B A S & 7.3~
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Table 3 The comparison of the

whey protein content detected by three methods

N Low BCA Bradford
Bt "

url (mg/mL) (mg/mL) (mg/mL)
EFL 1 8.42 +0.07* 13.37 £0.02" 4.50 +0.31°
HE 2 8.34 £0.65" 13.88 +1.81" 4.81 +041°
7 3 8.47 £0.13" 11.38 +0.34" 6.36 +0.88°
tEF 4 7.93 £0.36" 10.73 £1.43" 5.77 £0.18°
BEL S5 7.86 +0.51*" 10.16 £0.81" 542 +0.84°
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FIFH Lowry , BCA 1 Bradford = i J5 3= & il 1) L,
PR S IS5 RN R 4 Jros, B3R 4 AT, Lowry
1: \BCA 7% Bradford v 450 5 40351 2L b s 85 19 &
H=oh 5.22~5.78 5.38~6.13 .5.15~5.64 mg/mL, H =Fp
Jr K 25 IR Z A A 22 R (p >0.05)

Kunz 25" YL E R0k E TR FLP B & E
T, N LB AL AL & =N 55~
5.9 mg/mL,Yuen /f;::'lzj}zﬁ Bradford 35 %2 B30l A FL
SR I & B 6.02 mg/mL, T AIMAS Y S5 SR 1y
5ARSE R Lowry \BCA Fil Bradford = Fh 7 2 %) 46 1]
ZHERILAR—F . I Hl, Lowry \BCA F1 Bradford =
AT T LD EE R S E RN AE

K4 SRITEEA DN BRI A S O AR
Table 4 The comparison of

the casein protein content detected by three methods

B Lowry BCA Bradford

. (mg/mL) (mg/mlL) (mg/mL)
BFL1 578 £0.15 6.04 +0.38 5.64 £0.77
L2 5.22 £0.39 5.65 £0.37 531 £0.72
3.3 5.53 £0.15 6.13 £0.96 5.48 £0.34
7L 4 5.30 £0.53 591 £0.84 5.36 £0.81
7.5 5.24 £0.61 5.38 £0.31 5.15 £0.48
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