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# B BF R EAEASEIERR S (36 Lowry B5. BN BCA ;. FEER K BCA #5) Kl (0~20 ug/mL)
HEPEREZE 5, D SR AT SE A & TR S R I . F53E A A = AR SR i AR
i, WCBCHHERE . REUE . KM REEM, JFHPM LA E. BRI G R (1.25~20 pg/mL)
H I TEISAIILE 75%~120% JE N, RILI-GARIIUERIE ; FEE K BCA 7£ 2.5~20 ug/mL, 33 Lowry N BCA
T 5~20 pg/mL I NAF AR 20 (RSD<6% ) , FILHEGAERM:; =Ml atrmiihiZe (020 pg/mL )
MIAHSE R AL (R?) ¥E5T 0.980, L3 Lowry ZEMEMINE 2250 0.981, JHEh BCA MZRMEA K 0.991, FEER € BCA 1Y)
RMEIAE R 0.9935 DALy k2 SO UESE AT H = Fistin) & i SR AR 1) S AR F PR A0 R 3E 55 Lowry 5 S ng/mL. ek
BCA 7% 5 ng/mL. FE8K € BCA 7% 2.5 pg/mL. =PRI £0) A — R 51 B BSA Kl i (B 9 P BC VR MR, FLARSG
PEREIE T 0990, 4538 S, FRATRIMS N GEARFHRE BSA HEf bR AR TERE, JErPIRBRE
BCA e B I E B2 M 5 T R B A, HL =Ry i 2 I A A — 7 A DG -
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Comparison of performance of three protein content determination kits

for detecting micro protein

CAO Ming-Xiang, XU Hua, LIU Bi-Yun, ZHANG Hao-Ran, JIANG Li, YANG Er-Xia’
(dimei Action Biopharmaceutical Co., Ltd., Taizhou 225300, China)

ABSTRACT: Objective Compare the performance differences of three protein content determination kits (Lowry method
of Aimei, BCA method of Kangwei, and BCA method of Thermo Fisher) in detecting micro (0~20 pg/mL) protein. Select
the most accurate and reliable reagent kit for the detection of trace protein samples. Methods Use these three test kits to
detect micro protein content, compare their accuracy, sensitivity, linearity and repeatability, and evaluate their equivalence.
Results The recovery rates of the three test kits for detecting trace amounts (1.25~20 pg/mL) of protein were all within
the range of 75%~120%, demonstrating qualified accuracy; Thermo Fisher BCA meets the acceptable precision range
(RSD<6%) in the range of 2.5 pg/mL to 20 pg/mL, while Aimei Lowry and Kangwei BCA meet the acceptable precision
range (RSD<6%) in the range of 5 pg/mL to 20 pg/mL, demonstrating good repeatability; the correlation coefficient R* of
the standard curves of the three test kits (0~20 pg/mL) are all higher than 0.980. The linearity of Aimei Lowry is slightly
poor, with R* of 0.981. The linearity of Kangwei BCA is qualified, with R* of 0.991. The linearity of Thermo Fisher BCA is

the best, with R” of 0.993; The above methodological validation results indicate that the minimum quantification limits for
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the sensitivity of the three test kits are 5 pg/mL for the Aimei Lowry method, 5 pg/mL for the Kangwei BCA method, and

2.5 ng/mL for the Thermo Fisher BCA method, respectively; Paired curves of values detected by three reagent kits for the

same series of BSA concentrations and their correlation coefficients were all higher than 0.990. Conclusion Through

experiments, we found that each reagent kit exhibited different performance in different concentrations of BSA samples,

among which the Thermo Fisher BCA method performed the best in terms of accuracy and repeatability, and there was a

certain correlation between these three methods.

KEY WORDS: protein content determination kit; accuracy; sensitivity; repeatability; equivalence
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T sE#E G-250 & . AR IRTE . Folin i (Lowry ¥ ). BCA
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TERE T, MAXT Folin % (Lowry 3 ). BCA B4R H R 55
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m PR E S A B YIOCR, FEA S RN, WOLEESE
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T Ve % AR 20~1000 pg/mL IS R {EA K T 0.9981, 7 A
fiti& BCA 1 H1 Lowry Wk R BUEE S5 85 , l Rl i) & A e AR R
FUTTE S 5 pg/mL!", A7 A58 36 22080 i P i 25 11 B
W3 T Micro-BCA %, I &3 BSA WS £ 10~40 ug/mL
WL RAF, RMEMCRECRY) 099, FAINFREE Ny
0.4 pg/mL, EmRMEN 1.1 pg/mLm]O
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Rlgr, RSB IE T g R e S e E 2, Ik
ARMIFFE R I T =T B R A T A LA I BIR ARG A FH T it 2
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1035 AU EIFRY 711 8 ( Thermo Fisher A7) ); 464Ny
JEJGEEH UV-1780 % ( SHIMADZU A ); HL K- MEL04( i
TR - SRR A A TRAT ); MHIRKE R TY-SY-1211 74 ( |
WU AL A FRA ] ); fHIEAH ( Thermo A H] ),
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20 e R A PR B )3 Folin B . 540 FRAR . BRIR ST .
JoKmRiREh . AEAE (¥k A HigEZ XA R ),
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03125, 0.625, 1.25, 2.5, 5. 10, 20 pg/mL 9 A R i B 19

BSA FHlllFE
1.3
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MBI THRAE O BRI & U] 5 (R T2 2R
1.4

S3 3 3 AR S AR W]k B2 1Y BSA FrifEdt (0.0.3125,
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WA . — AR TR &5 43 S0 25 W B BSA R il (4 RG24 2R
% 10 0L, 1.25~20 pg/mL () EIBCRISTE 75%~120% Ja Fl 4,
e €2020 pRAPEZGH) TR SR MIISCRBR E R IR E
TR, ZRIT 3 AR G I ot 2R R R B 0, HLRAIRRR
PEYIREIRF] 1.25 pg/mL,

1 3 n=6
Table I Methodology validation data for 3 types of test kits (n=6)
il PEEAH (ng/mL) S (ng/mL) I (%) ARTARUEZE RSD (%)

0.3125 1.11 354.67 19.65
0.625 1.39 223.09 14.22

125 1.48 118.06 10.01

33 Lowry 25 2.20 87.92 8.14
5 4.42 88.49 7.38

10 9.43 94.33 572

20 20.59 102.97 5.11
0.3125 0.87 277.33 17.42
0.625 0.90 144.27 15.10
125 1.18 94.61 10.50

FEh BCA 2.5 2.56 102.40 9.58
5 5.27 105.36 7.72

10 9.76 97.58 6.36

20 19.99 99.94 5.59
0.3125 1.08 345.88 15.48
0.625 123 196.82 13.19

125 1.40 111.90 9.57

FEB CBCA 2.5 2.10 84.13 4.72
5 4.89 97.87 5.94

10 9.88 98.81 5.13

20 19.36 96.78 4.04
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ffi2 (RSD) Ziit455nl L. FEBR € BCA HI7E 2.5~20 pg/mL H4F s e
N . . < 10.00 e
ARSI AT HEZIG T35 Lowry FIFEN BCA MIZE 5~20 pg/mL 3 o
37, H- 7 e 1 1 1 1 J
PR R T HE A 2 oo
) R - e 0.00 500 10.00 1500 20.00 25.00
RGO M AT T 0 B R P T i o — Al % Lowry (ug/mL)
G Y AT 0 K 1 BR300 A 3E Lowry ¥ 5 ng/mL., FEA 1 BCA- Lowry
BCA i 5 pg/mL. FEEK BCA i% 2.5 pg/mL, Fig.1 Correlation curves of two test kits (Kangwei BCA-Aimei Lowry)
ZEPE RV . = AP & BSA Fr v i an R e (o,
o y = 0.9485x + 0.201
03125, 0.625. 125, 2.5, 5. 10, 20 pg/mL ) HIbRAERTZE IS H gﬁm R2=0.996
. 2 < 20.00 -
R U1 2 W 0L, 97T 0.980, 3% Lowry bk mms Iz, HE 2wl ’
M BCA ML, FEBK € BCA HIZeRtfE. St e
2 3 n:6 gfé Z.gg ’. .... ’|-.. 1 1 1 J
Table 2 Comparison of linear ranges of 3 test kits (n=6) L 000 500 1000 1500 2000 2500
R & W Lowry HENBCA  FEER € BCA SKLowry (ug/mL)
FRH (0~20 pg/mL) R? 0.981 0.991 0.993 2 BCA- Lowry
U (ug/mL) 520 520 2.5-20 Fig.2 Correlation curves of two test kits (Thermo Fisher BCA-
L ML TA T . . = Aimei Lowry)
CEA T RE AR e . REUE . et S EnT
72 = A 2R ORI & P 2R ) BCA 18 1A R RGN = 2500 ¥ = 0.9648x + 0.1209
. R2=10.998
JEH 2.5~20 pg/mL. ED 2000 - T o
Z 1500 e
2.2 5 000 . P
A3 VA4 ) 0 ) — R B BSA A (P 195 7 T XA R P . ,
o . = v
2, MK 1-3 7 W, 3 HACHE R E T 0.990, o g i 0.00 5.00 1000 1500  20.00
Lowry 5988, & BCA fiioh 0.9985, W] = FfatF] S8 il e J#HBCA (ug/mL)
0~20 pg/mL ) BYAHSEM: 5058
( pg/mL ) FAFH SR A0 3 BCA. BCA
X A N = ¥ iy M- [T k + ) . . . .
5 R 2 TN AN IR SE T BS A i O 245 R LU EL I A A 4 Fig.3 Correlation curves of two test kits (Thermo Fisher BCA-
SR 3. Kangwei BCA)
3 3 n=6
Table 3 3 types of reagent kit detection value bridging parameters (n=6)
IS ARAE SR BE (Lg/mL) 03125 0.625 1.25 25 5 10 20
W3 Lowry 111 1.39 1.48 2.20 4.42 9.43 20.59
SN {E (pg/mL) K BCA 0.87 0.90 1.18 2.56 5.27 9.76 19.99
FEER K BCA 1.08 1.23 1.40 2.10 4.89 9.88 19.36
2 Lowry/ FEh BCA 1.28 1.55 1.25 0.86 0.84 0.97 1.03
WA ERIE L 3295 Lowry/ 382K € BCA 1.03 1.13 1.05 1.05 0.90 0.95 1.06
FEH BCA/ FE8K € BCA 0.80 0.73 0.85 1.22 1.08 0.99 1.03
3 faii# BCA (bicinchinonic acid, “WEMKHIER ) Bk, ILJ7iHlE

Lowry IARAEARERE, [ 1922 4F Wu H 1 4R I A AR
PR A B T i, 1951 4F Lowry S84 LI -5 W ki
ghty, HEEG T MR AR 5 2 R A RN (H
FETYTE L, XG4 T E T, FHEAES
FH R 02,2 - IRk -4,4- —IRIRTE PR e AR He ik,

fAf o, REPEL Lowry i, S MR iA R, S5HAN
T TR, (2R FERI R E AR 1
PV ot (9 AFAE R R A TE P 305 Lowry 1 AR AR o i 22
RSD (%) T30 BCA ILFIZEER € BCA %, HIZLSE Lowry 15
AL P 43 SO it 1) B S PRI TR BCA 2 FIFE R & BCA
HIEE,



130 S e | EE

SRS A B — R AN RE A I 5 B 1 R i, AT
VAT R FH RN, CUA BRI G Uk 5 5 s 1
T3 WIS L 875 5 2 B s i e (R 25 G B T
i, SRR I bR TR i I LA 0 e R A v S
D T, I3k I FH () 2 0 %o B ] S (A A YR I ST AR A2 TR R
AR FAA 28 S AR (35 (HPLC ) X P BTIY  d s
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