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Xac dinh ham luong protein toan phan trong
cac sinh pham bang phuong phap biuret
Determination of total protein content in biologicals

using biuret method
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TOM TAT

Biuret 1a mot trong nhitng phuong phap dinh
luong protein c6 nhiéu wu diém: nhanh chéng,
don gian, chinh xac, phu hop voi cac mau c6
ham lugng protein va do tinh khiét cao. Nham
chuyén d6i phuong phap xac dinh ham luong
protein toan phan trong céc sinh phiam c6 ham
luong protein cao tir phuong phap Lowry sang
phuong phap Biuret, tir thang 4 dén thang 12 nam
2018, tai Khoa Hoa 1y — Vién Kiém dinh Quéc
gia Vic xin va Sinh pham y té, ching t6i da tién
hanh nghién ctu thyc nghiém trong phong thi
nghiém, vdi muc dich danh gia su phu hop cua
quy trinh x4c dinh ham lugng protein toan phan
bang phuong phap Biuret trén 2 mau sinh phim
IV Globulin va SAR véi d§ dung, dd chinh xac,
d0 manh, d6 dac hiéu, tinh myén tinh dat yéu cau,
c6 gidi han dinh lvgng LOQ = 0,613 mg; va danh
gia d¢ khong dam bao do (U) cia phuong phap
theo yéu cau ciia ISO/IEC 17025:2017, két qua
danh gia d6i véi mau IV Globulin: U = 1,78 mg
va dbi voi mau SAR: U = 1,85 mg.

Tir khoa: biuret , protein toan phdn, sinh phim.
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ABSTRACT

Biuret is one of the methods of protein
quantification with many advantages: fast,
simple, accurate, suitable for samples with high
protein content and purity. In order to convert
the method of determining total protein content
in biological products with high protein content
from Lowry to Biuret method, from April to
December 2018, at the Department of Physical
Chemical — National Institute for Control of
Vaccine and Biologicals, we have conducted
an experimental laboratory research methods
to evaluate the suitability of the procedure for
determining total protein content by Biuret
method on two biologicals: IV Globulin and SAR
with satisfactory accuracy, precision, robustness,
specificity, linearity, limit of quantification LOQ
= 0,613 mg; and evaluate the uncertainty (U) of
method as required by ISO/IEC 17025:2017, the
uncertainty of the IV Globulin sample is 1.78 mg
and the SAR sample is 1.85 mg.
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I. DAT VAN DE

Ham luong protein toan phan co trong céc sinh
pham 1a mdt trong nhimg chi tiéu quan trong dé danh
gia cht lugng ctia céc sinh pham d6. Hién nay, hau hét
cac nha san xuét trong nudc va nudc ngoai sir dung 2
phuong phap 13 Kjeldahl va Biuret dé xac dinh ham
lugng protein toan phan trong cac sinh pham, trong d6
phuong phap Kjeldahl mic du ¢6 wu diém chinh xéc,
khéng bi anh huéng boi cac yéu t6 nhu ham luong
axit amin, chat luong va nguén protein, tuy nhién lai
str dung hoa chét doc hai va thoi gian tién hanh tuong
d6i dai (khoang 5-10 tiéng). Phuong phap Biuret noi
1én v6i tu diém vuot troi hon ca: thoi gian tién hanh
nhanh (khoang 2 tiéng), don gian, c6 it hop chat phi
protein gdy anh huong dén phan tmg biuret, khong str
dung hoa chét doc hai, khoang lam vi¢c cua phuong
phap phu hop véi cac mau c6 ham luong protein cao
(can tir 2-4 mg protein cho mot phan tmg biuret), do
d6 mau khéng can pha lodng hoac pha lodng mau voi
ty 1¢ pha loang thip, giam thiéu duoc sai sb cho két
qua phan tich.

Trude day, NICVB sur dung phuong phap Lowry
dé x4c dinh ham lwong protein toan phan trong sinh
phim, tuy nhién phuong phap niy con nhiéu han ché
d6i voi cac miu c6 ham lugng protein cao. Do do,
chiing t6i nghién ctru chuyén d6i phuong phap tir
Lowry sang Biuret trén ddi tugng sinh pham c6 ham
lugng protein tir 2 mg trd 1€n, quy trinh dugce xay
dung tham khao Dugc Dién Viét Nam V, Dugc Dién
Chau Au. Nhim danh gia su pht hop ciia phuong
phép Biuret trén ddi twong mau sinh phdm c6 ham
luong protein cao va dé dap tmg theo yéu cau cua
ISO/IEC 17025:2017, myc 7.6.3 “Phong thi nghi¢ém
tién hanh thir nghiém phai danh gia d6 khong dam
bao do” dbi véi cac phuong phap thir nghiém, ching
to1 thuc hién nghién ctru: “Nghién ctru 4p dung quy
trinh xac dinh ham luong protein toan phan trong
cac sinh pham bang phuong phap Biuret” véi cac
muc tiéu cu thé sau:

Xac dinh sy pht hop ctia quy trinh x4c dinh ham
luong protein toan phan trong cac sinh phdm bang
phuong phap Biuret bang cach x4c dinh do dung,
d6 chinh x4c, 6 manh, d6 dic hiéu, tinh tuyén tinh
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I. INTRODUCTION

Total protein content in biologicals is one of
the important specific to evaluate the quantitative
of these products. At present, all of the domestic
and foreign manufactures are using Kjeldahl and
Biuret to determine the total protein concentration
in biologicals. Even though Kjeldahl is an accurate
method, unaffected by these factors such as amino
acid concentration, quality, and protein source.
However, this method uses harmful reagents and
takes a long time to experiment (approximately
5-10 hours). Therefore, Biuret method rose as
an advantageous method for the reasons: faster
(approximate 2 hours), easier, few non-protein
compounds interfere with biuret reaction, non-
harmful reagents, and suitable for the sample with a
high range of protein concentration (2-4 mg for one
reaction). Therefore, the sample does not require
dilution or decrease dilution factor, reducing the
errors of the result.

In the past, at the National Institute for
Control of Vaccine and Biologicals (NICVB)
used the Lowry method to determine the
total protein content in biologicals. But this
method still has many disadvantages with high
concentrate protein samples. Therefore, we study
to shift from the Lowry to the Biuret method for
biologicals which have the protein concentration
higher than 2 mg, the procedure is developed
based on the Vietham Pharmacopoeia V, European
Pharmacopoeia. To evaluate the suitability of the
Biuret method in biologycals which have a high
concentrate of the protein and to adapt to ISO/IEC
17025:2017 requirement for testing methods, section
7.6.3 “A laboratory performing testing shall evaluate
measurement uncertainty”’. Our study “Determination
of total protein content in biologicals using biuret
method” aim at:

Determine the relevance of the procedure
“determine the total protein concentrate inside of
biologicals by Biuret method” by identifying the
accuracy, precision, robustness, specificity, linearity,
and the limit of quantitation of the procedure.
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va gidi han dinh luong cta quy trinh.

Panh gia d6 khong dam bao do cho phuong
phap xac dinh ham luong protein toan phan trong
cac sinh phadm bang phuong phap Biuret d6i voi
2 sinh pham IV Globulin va SAR.

Il. PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ctru: IV Globulin (sinh
pham chtra globulin mién dich c6 ngudn gbc tir
ngudi) va SAR (sinh phdm chira globulin mién
dich c6 ngudn gdc tir dong vat).

2.2. Thoi gian va dia diém nghién ciru: Khoa
Kiém dinh Hoa ly, tir thang 6/2017 dén thang
12/2018

2.3. Vit liéu phuc vu nghién ciru

2.3.1. MAu thir

- Sinh phim IV Globulin, nha san xuat GC
Pharma, dai dién cho nhom sinh phém c6 thanh
phéan 1a cac globulin mién dich ¢6 ngudn gbc tir
nguoi, loat s6: 352C17006, han dung: 05/09/2019
va loat s6 352A16262, han dung: 26/11/2018.

- Huyét thanh khéang dai tinh ché SAR, nha san
xuét Vién Vic xin va Sinh pham y t& (IVAC), dai
dién cho nhém sinh phiam c6 thanh phan 1a cic
globulin mién dich cé nguén géc tir dong vat, loat
s6: 092-00-18, han ding: 20/10/2019 ; loat s6 084-
00-17, han dung: 14/12/2018; loat s6: 085-00-17,
han dung: 05/01/2019

2.3.2. Thiét bi va dung cu

Can phan tich Mettler Toledo, may do quang
pho Jasco, may lic Labnet, micropipet cac loai
(da duoc hiéu chuan theo ISO/IEC 17025).

2.3.3. Héa chat

Hoéa chét tinh khiét dung cho phén tich
bao goém:

Evaluate the uncertainty of the method for the
two biologicals IV Globulin and SAR.

Il. METHOD
2.1 Objectives
IV Globulin-
immunoglobulin from Human

Biology product contain

SAR- Biologicals contain immunoglobulin
from animal

2.2 Plan of Implementation

The research is performed at the Department
of Physical Chemistry, National Institute for
Control of Vaccine and Biologicals, from 6/2017
to 12/2018.

2.3 Materials

2.3.1 Sample

The IV Globulin sample, manufactured GC
Pharma, represent for a group of biologicals
containing immunoglobulin from human, Lot
number: 352C17006, Expiry date: 05/09/2019
and Lot number: 352A16262, Expiry date:
26/11/2018.

The Rabies globulin ~ SAR,
manufactured Institute of Vaccines and Medical

Immune

Biologicals (IVAC), represent for a group of biology
product containing immunoglobulin from animal,
Lot number: 092-00-18, Expiry date: 20/10/2019;
Lot number 084-00-17, Expiry date: 14/12/2018;
Lot number: 085-00-17, Expiry date: 05/01/2019.

2.3.3 Equipment
Mettler-Toledo,
spectrometer-Jasco, shaker-Labnet, micro pipets
(validated follow ISO/IEC 17025)

2.3.3 Reagent

Chemicals for analysis include:

Analytical balances:

Tén héa chat Name Hang Manufacture Code
Albumin fraction V Merck 112018
Sodium chloride Merck 106404
Coopersulfate pentahydrate Merck 102790
Potassium sodium tartrate tetrahydrate Merck 108087
Potassium iodide Merck 105043
Sodium hydroxide Merck 106498
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2.4. Phwong phap nghién ctru: Phuong phap
mo ta thuc nghiém trong phong thi nghiém.

2.4.1. Quy trinh thir nghiém thir nghiém xac
dinh ham lwong protein toan phin bing phwrong
phap Biuret

a/Mau thir

Lay luong mau theo cac thé tich sau cho vao
cac tuyp thuy tinh twong tng: 0,1 ml SAR; 0,1 ml
SAR thém chu’fm; 0,1 ml IV Globulin va 0,1 ml IV
Globulin thém chuan (Cac mau lap lai 2 1an dé 13y
gia tri trung binh)

b/ Pwong chuin

- Cho lan lugt dung dich BSA 10 mg/ml véo
cac tuyp thiy tinh theo cac thé tich sau: 0; 0,2;
0,4;0,6; 0,8 va 1 ml.

¢/ Cac buwéc chung tiép theo

- Thém dung dich NaCl 0,9% vao céc tuyp dé
duogc dung dich c6 thé tich 1 ml.

- Thém 4 ml dung dich biuret vao cac tuyp.

- Lic déu, giit & nhiét d6 phong 30 phut, do
quang ¢ budc song 545 nm.

2.4.2. Thiét ké nghién ctru

2.4.2.1. Xac dinh su phu hgp cia quy trinh thir
nghiém xac dinh ham hrong protein toan phin
trong cac sinh pham bing phwong phap Biuret

a/ Xac dinh do dung

Do dung cua phuong phap dugc tién hanh
theo phuong phap thém chuin vao mau thir tai
nong do cia mau thir theo ty 18 1:1

Chuan bi mau thém chuan: Thém dung dich
BSA 50 mg/ml vao mau IV Globulin theo ty 1&
1:1 va thém dung dich BSA 40 mg/ml vao mau
SAR theo ty 1€ 1:1

B tri 1 nhom thyc hién thir nghi¢m 7 lan trong
7 ngay trén mau thir va mau thir thém chuan theo
quy trinh & muc 2.4.1, tinh ham lugng protein thu
duoc, % do thu hoi.

Tiéu chuan cho dé thu hdi (tinh theo %) theo
AOAC:

+97% < R < 103% ddi véi cac chat co nong
do 1% - 10% [3]

b/ Xac dinh d¢ chinh xac

B6 tri 3 nhom tién hanh dinh luong protein trén
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2.4 Method

2.4.1 Procedure to determine concentrate
of total protein by Biuret method.

a/ Sample

Add 0,1 ml SAR; 0,1 ml SAR added spike
sample; 0,1 ml IV Globulin and 0,1 ml IV Globulin
added spike sample in each glass tube (repeat two
times for each sample to get the mean value).

b/ Calibration curve

Take 6 clean and dry glass tube, add 0 ml; 0,2
ml; 0,4 ml; 0,6 ml; 0,8ml and 1 ml of BSA solution
(10 mg/ml) in each tube.

¢/ General steps

- Add NaCl 0,9 % solution into the tubes to
reach 1ml final volume.

- Add 4 ml Biuret solution into the tubes.

- Shake and stay at room temperature in 30
minutes, OD measurement at a wavelength A=
545 nm.

2.4.2 Research outline

2.4.2.1 Identify the suitability of procedure
for determination total protein in biologicals
by Biuret method.

a/ Accuracy

The accuracy of the method was performed by
adding spike sample into the sample (1:1)

Prepare the spike sample: add BSA 50 mg/ml
solution into IV Globulin sample (1:1), add BSA
40mg/ml solution into SAR (1:1).

The same team will carry 7 experiments in 7
days on the sample and the spiked sample follow
the procedure at 2.4.1, calculating the amount of
protein contained, % of the recovery.

Standard for the recovery (%) by AOAC:

+97% <R<103% forthe analytes concentration
from 1% - 10 %

b/ Precision

Setup 3 groups to carry the experiment, each
group repeat 7 times (in one day) with same
chemicals, distilled water, instruments. Calculate
protein concentrate inside of sample, the relative
standard deviation RSD (%).

Equation: RSD (%) = SD/ X x 100
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mAu thir, m&i nhom 1ap lai 7 1an (trong 1 ngay) cling
loat hda chat, nudc cét, trang thiét bi. Tinh ham luong
protein trong mau thir, hé s bién thién RSD (%).
Cong thirc tinh: RSD (%)= SD/ X x 100
Trong d6: + SD: do léch chuan tuong dbi ctia
mau tht trén cac lan thue hién
+ X : gi4 tri trung binh ctia mau thir trén cac
lan thuc hién
Tiéu chuin chap thuin:
- Ham luong Protein toan phan cta timg lan
phai nam trong khoang gia tri trung binh £ 2SD.
-RSD ctia timg nhém <2,7 % (d6i véi do lap lai).
- RSD ctia 3 nhom < 4 % (d6i voi d6 chinh xéac
trung gian) [3].
¢/ Xac dinh d¢ manh
B6 tri 2 nhom thuc hién thir nghiém 7 lan trong
7 ngay khac nhau trén mau thir. Tinh ham luong
protein toan phan trong mau thir ciia timg nhém,
gid tri trung binh, SD, RSD (%) cua timg nhom, h¢
sO F d@é so sanh phuong sai hai nhom va gia tri ttest.
Tiéu chuan chip thuan: ttest < tbang (tbang tra
trong bang phan phdi Student) tai mirc y nghia o
= 0,05 tirc 1a d9 tin cay 95% [4] [5].
d/ Xac dinh tinh tuyén tinh
Str dung két qud thu dugc do nhém 1 thyc
hién tir thiét ké do ding. Xac dinh su trong quan
gitra ham luong BSA va gia tri mat do quang do
duoc bang phuong phéap hdi quy tuyén tinh.
Tiéu chuin chiap thuén:
+0,99 <R2<1,0
+ Céc gia tri do duogc cua tung diém trén
duong chuan phai nim trong khoang gié tri trung
binh tai diém d6 +2SD
+RSD <3,7% [3]
+ Po chéch cac diém nong do trong dudng
chuan Ai < 15% [4]
e/ Xac dinh d¢ dac hiéu
B6 tri 2 nhém thyc hién phan tich mau khong
chura protein (stt dung dung dich NaCl 0,9%),
mbi nhém 1ip lai 7 1an trong 7 ngay khéac nhau.
Tiéu chudn chap thuan: Khong cho hiéu phan
tich d6i voi mau khong chira protein (dung dich
NaCl 0,9%) [4].
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Where: + SD is the standard deviation of
measured values.

+ X : the mean of the sample of measured
values.

Acceptance criteria:

- The concentration of total protein of each
time have to stay within the range of +2SD

- RSD of each group < 2,7% (for the
repeatability).

- RSD of 3 groups <4% (for the intermediate
precision)

¢/ Robustness

Set up 2 groups to carry the experiments in
the sample 7 timzes on a difference days (7 days).
Calculate theSL total protein on the sample of
each group, the mean value, SD, RSD (%) of each
group, the coefficient F to compare the variance
of two groups and t,__ value.

Acceptance criteria: t <t (t,  check in
the student’s t distribution) at the significant level
o = 0,05 or the confidence is 95%.

d/ Linearity

Use the data of the results of the accuracy
from group 1. Identify the relative between BSA
concentrate and the value of optical density (OD)
by the linear regression method.

Accepted value:

+0,99 <R2<1,0

+ The measuring values of each point of the
calibration curve have to stay within the range of
mean value at that point + 2SD.

+RSD <3,7% [3]

+ The bias of each point of the calibration
curve A1 < 15%.

e/ Specificity

Setup two groups to carry the experiments
with the non-protein sample (use NaCl 0,9%),
each group repeat 7 times on a different day
(7 days).

Acceptance criteria: There 1s no signal for the
non-protein sample (NaCl 0,9% solution).

f/ the limit of quantitation

Use the data of the results of the calibration



f/ Xac dinh gi6¢i han dinh lugng
Str dung két qua do quang ctia duong chuin
trong 7 ngay trong xac dinh tinh dung. Gidi han
dinh Iugng dugc tinh bang cong thirc: LOQ = 10*s/a
trong d6 s 13 sai s cia phuong trinh duong chudn va
ala do déc cua duong chudn.

Kiém tra lai do ding va dg chinh xéc tai LOQ
bang cach phan tich mau trang (NaCl 0,9%) thém
chuan dé c6 duge dung dich c6 néng do tai néng
do LOQ trong 7 ngay khac nhau.

Tiéu chuan chép thuan cho do dung va do
chinh xac tai LOQ:

+DJ ding: 90% <R <107%

+ D0 chinh xac: RSD <5,3% [3]

2.4.2.2. Panh gia d¢ khong dam bao do

Danh gia do khong dam bao do cua cua quy trinh
phan tich d6i voi 2 mau 14 IV Globulin va SAR.

Str dung s liéu thu dugc trong phan thiét ké
xac dinh tinh chinh xac dé tinh phuong sai lap lai
Sy;%, phuong sai téi lip S, *va do khong dam bao
do dugc tinh theo cong thirc: u?(y) = 5,% + §,.2

Trong do: S;*phuong sai uGc luong cua do
léch chuan tai lap

S? : phuong sai wéc luong cia do 1éch chuan
1ap lai

bJ khong dam bao do mo rong U = k * u(y)
(k=2 vé1i muc d6 tin cay 95%) [6] [7].

I KET QUA NGHIEN CUU

3.1. X4c dinh sw phu hgp cua quy trinh xac
dinh ham luong protein toan phan trong cac
sinh phim bing phwong phap Biuret

3.1.1. g dung

Ham lugng protein cia mau thir va mau thir
thém chuan clia cac ngay déu nam trong khoang
TB £ 2SD.

Do thu hdi cua dung dich BSA 50 mg/ml dat tur
97,83 — 102,55%, do thu hoi ciia dung dich BSA
40 mg/ml dat tir 97,87 — 102,66% déu nam trong
gi6i han 97-103% dat yéu cau theo tiéu chuan ciia
AOAC ddi voi cac chat c6 nong do 1% - 10% [3].
Nhu véy, phuong phéap c6 d6 thu hoi tot. Quy trinh
dat yéu cau vé do dung,
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curve in 7 days to determine the accuracy. The
limit of quantitation was calculated by the
equation: LOQ = 10*s/a, where “s” is the error
of the calibration curve equation and “a” is the
slope of the calibration curve.

Verify accuracy and precision at LOQ by
analyzing the white sample (NaCl 0,9%) add
spiked to have the solution at the concentrate of
LOQ concentrate on a different day (7 days).

The acceptance criteria for accuracy and
precision at LOQ:

+ Accuracy: 90% <R <107%

+ Precision: RSD < 5,3%

Evaluate the uncertainty

Evaluate the uncertainty of the procedure with
2 samples are IV Globulin and SAR.

Use the data measured from the accuracy
to calculate the variance of repeatability Sr i
variance of reproducibility , and the uncertainty
by the equation: 42(y) = 5,2 + S,.2

Where:

51%:The estimated variance of the repeatability
standard deviation.

S; :The estimated variance of the reproducibility
standard deviation.

The expanded uncertainty U = k * u(y) (k=2
with confidence interval 95%).

lll. RESULTS

3.1 Identify the suitability of procedure
for determine total protein in biologicals by
Biuret method.

3.1.1 Accuracy

The protein concentration of the sample and
spike sample on a different day is between the
mean + 2SD.

The recovery of BSA solution 50 mg/ml are
within 97,83 to 102,55%, the recovery of BSA
solution 40 mg/ml are within 97,87 to 102,66%, they
all staying in the range 97-103% acceptable follow
the AOAC standard of analytes concentration 1% -
10 %. Therefore, the recovery of the method is great.
The procedure is acceptable for accuracy.
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Bang 1: Két qua khao sat dd ding ciia quy trinh
Table 1: Results of screening for the accuracy of the procedure

Do thu hdi cha dung dich BSA 50 mg/ml Do thu hdi cGa dung dich BSA 40 mg/ml

The recovery of BSA solution 50 mg/ml The recovery of BSA solution 40 mg/ml

Lin Ham luong protein trong mau Ham luong protein trong mau
i (e (mg/ml) o P thu hoi (mg/mi) '
The concentrate of protein inside 0 The concentrate of protein A A
(%) . D6 thu hoi
of the sample (mg/ml) inside of the sample (mg/ml) %
Index R R R (%) o
_ (IV Globulin thém ecgvery SAR tham chudn | ECOVery (%)
IV Globulin chuan) (%) SAR SAR spiked
IV Globulin spiked P
1 51,30 50,43 99,13 39,35 39,78 100,54
2 48,94 49,15 98,72 39,79 40,21 101,60
3 50,85 51,06 102,55 40,85 40,00 97,87
4 50,65 49,78 97,83 38,04 39,35 101,63
5 50,85 50,64 100,85 39,36 40,21 102,66
6 51,28 50,21 98,30 40,64 40,43 100,53
7 49,35 50,00 101,30 41,74 40,87 100,00
B 50,46 50,18 99,81 39,97 40,12 100,69
SD 094 062 1,76 1,22 048 1,53
T8+e3D | 5533 51,42 10334 | 4240 41,09 103,75
Mean + 2SD
TB-25D 48,59 48,94 96,28 37,54 39,16 97,63
Mean - 2SD
3.1.2. B chinh xac 3.1.2 Precision

Bang 2: Két qua danh gia do Lip lai va d chinh xac trung gian
Table 2: Results of the repeatability and the intermediate precision

K&t qua ham luong protein trongmau K&t qua ham luong protein trong mau

IV Globulin (mg/ml) SAR (mg/ml)
Results of protein concentration of IV Results of protein concentration of
Globulin sample (mg/ml) SAR sample (mg/ml)

1 50,64 52,61 52,00 38,94 39,13 41,33
2 50,00 51,96 51,33 3894 3891 40,00
3 49,79 51,09 51,11 39,36 40,43 39,11
4 50,21 50,87 51,56 40,21 40,00 41,56
5 51,06 51,09 51,78 40,64 41,09 4044
6 49,79 51,52 51,33 39,57 39,78 41,33
7 5043 50,65 52,44 39,15 40,00 39,78
TB Mean 50,27 51,40 51,65 39,54 39,91 40,51
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SD 047 0,69 0,46 0,66 0,74 093
TB+2SD Mean+2SD 51,22 52,77 52,57 40,85 41,39 42,37
TB-2SD Mean-2SD 49,33 50,03 50,73 38,23 3842 38,64
RSD (%) 0,94 133 0,89 1,66 1,86 2,30
TB 3 nhom Mean of 3 Group 51,11 39,99
SD 0,80 0,85
TB+2SD Mean+2SD 52,72 41,68
TB-2SD Mean-2SD 49,50 38,29
RSD (%) 1,57 2,12

Két qua cho thay do lap lai (RSD%) trong ngay
clia cac nhom trén 2 loai mau thir déu nhd hon
2,7% va do lap lai giita cac nhoém trén 2 loai mau
thir déu nho hon 4%, dat yéu cau theo tiéu chuin
ctia AOAC d6i v6i cac chat co nong do tir 1-10%
[3]. Quy trinh dat yéu cau vé do chinh x4c.

3.1.3. D¢ manh

The results of the repeatability (RSD%) on a
day of groups in two samples are smaller than
2,7% and the repeatability among these group
in 2 samples are smaller than 4%, acceptable the
AOAC of analytes concentration 1% - 10 %. The
procedure is acceptable for precision.

3.1.3. Robustness

Bang 3: Két qua khao sat d manh cia quy trinh
Table 3: Robustness of the procedure

Lan Ham luong protein trong mau IV Globulin (mg/ml) Ham luong protein trong m3u SAR (mg/ml)

thuc hién  Protein concentration of IV Globulin sample (mg/ml)  Protein concentration of SAR sample (mg/ml)

Nhom 1 Nhém 2 Nhom 1 Nhém 2
Index Group 1 Group 2 Group 1 Group 2
1 51,30 48,56 39,35 41,18
2 48,94 50,62 39,79 42,26
3 50,85 51,84 40,85 40,53
4 50,65 49,17 38,04 35,98
5 50,85 50,45 39,36 38,45
6 51,28 52,14 40,64 41,84
7 49,35 49,97 41,74 40,62
TB Mean 50,46 50,39 39,97 40,69
SD 0,94 1,31 1,22 1,26
TB +2SD 53,01 42,40 43,22
Mean + 25D >2.33
TB-2SD
Mean - 2SD 48,59 47,78 37.54 38,17
RSD (%) 1,86 2,59 3,04 3,11
Fa = 0,44 Fa =0,93
Fbang = F(a;6;6) = 4,28 Fbang = F(a;6;6) = 4,28
Fa<Fbang chiing t6 phuong sai ctia 2 nhém khac Fa<Fbang chting to6 phuong sai ctia 2 nhém
nhau mot cach khong cé y nghia véi do tin ciy 95% khac nhau mdt cach khong cé y nghia véi do
(a=0,05) tin cay 95% (a = 0,05)
t=091 t=0,29
Fa=0,44 Fa=0,93
Ftable = F(a;6;6) = 4,28 Ftable = F(a;6;6) = 4,28
Fa<Ftable demonstrate that the insignificant of the Fa<Ftable demonstrate that the insignificant
variance of 2 different groups with the reliability of the variance of 2 different groups with the
95% (a = 0,05) reliability 95% (a = 0,05)
t=091 t=0,29
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Két qua cho thdy gia tri trung binh méu thu dwoc

cta 2 nhom khéac nhau mot cach khong c6 y nghia voi
do tin cay 95%. Quy trinh dat yéu cau vé do manh.

3.1.4. Khoing tuyén tinh

Theresults show that mean values are insignificant

procedure is acceptable for robustness.

3.1.4. Linearity

Bang 4: Két qua do quang ciia dwong chuin va khoing tuyén tinh
Table 4: The results of measuring the optical density of the calibration curve and the linearity

Piém chuan (mg)

of the 2 groups with the confidence is 95%. The

Lan thuc hién Calibration points (mg)
Index 2 4 6 8
1 0,000 0,095 0,189 0,283 0372 0,462 0,9998
2 0,000 0,098 0,189 0,288 0,379 0471 0,9998
3 0,000 0,090 0,193 0,284 0,381 0,468 0,9996
4 0,000 0,100 0,190 0,287 0,381 0,468 0,9997
5 0,000 0,097 0,191 0,287 0,379 0472 0,9999
6 0,000 0,091 0,195 0,288 0,384 0476 0,9997
7 0,000 0,099 0,187 0,281 0,371 0,465 0,9998
TB Mean 0,096 0,191 0,285 0,378 0,469
SD 0,004 0,003 0,003 0,005 0,005
TB+2SD Mean + 2SD 0,104 0,196 0,291 0,388 0478
TB-2SD Mean-2SD 0,088 0,185 0,280 0,368 0,460
RSD (%) 3,08 1,42 0,97 1,28 0,99

Bang 5: P9 chéch ciia timg diém chuan
Table 5: Bias of each point

Piém chuan  Calibration points
Lan 2 4 6 8 10
thi-“: Gid tri Gia tri Gid trj thuc Gia trj thuc Gid trj
Tri‘::gs IE’IheL;csEJTSA Al (%) &heicsfjrpggl Al (%) Me(ans]g)red Al (%) Me(ans]g)red Al (%) IE’IheL:sEJng Al (%)
value (mg) value (mg) value (mg) value (mg) value (mg)
1 2,02 1,09 4,07 1,63 6,11 1,81 8,04 0,54 10,00 0
2 2,04 213 3,98 0,53 6,09 1,42 8,02 0,27 9,98 0,21
3 1,91 4,26 4,11 2,66 6,04 0,71 8,11 1,33 9,96 043
4 2,11 543 4,07 1,63 6,17 2,90 8,22 2,72 10,11 1,09
5 2,04 2,13 4,04 1,06 6,09 1,42 8,04 0,53 10,02 0,21
6 1,94 3,19 4,15 3,72 6,13 2,13 817 2,13 10,13 1,28
7 2,11 543 4,02 0,54 6,07 1,09 8,02 0,27 10,07 0,65

Két qua phan tich cho thay hé sb hdi quy tuyén
tinh (R2) cia timg ngdy déu nim trong khoang
0,99-1,0; tai cac diém chuén, gia tri do quang thu
duoc déu nam trong khoang TB+2SD; RSD (%)
tai mdi diém chuan déu nho hon 3,7% va d¢ chéch
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The result shows that the linear regression

analysis (R?) of each day is staying in the range of
0,99-1,0; of the calibration points, the OD values
are staying in the range of Mean +2SD; RSD (%)
at each calibration point is smaller than 3,7% and



tai cac diém chuan déu nho hon 15% dép tng theo
yéu cau cia AOAC [3]. Quy trinh dat yéu cu vé
tinh tuyén tinh voi khoang 1am viéc xac dinh 1a
2-10 mg BSA.
3.1.5. B¢ dic hiéu
Bang 6: Két qua OD do dwoc
cua dung dich NaCl 0,9%

Lan thuc hién

Gia tri OD do duoc

Nhém 1 Nhém 2
1 0,001 0,003
2 -0,002 -0,002
3 0,002 0,004
4 0,000 -0,001
5 0,004 0,001
6 -0,003 0,005
7 -0,001 -0,003

Két qua phan tich cho thay ca 7 1an phan tich
mau khong chira protein (NaCl 0,9%) ctia 2 nhém
déu khong cho tin hiéu phan tich. Quy trinh dat
yéu cAu veé tinh dic hiéu.

3.1.6. Gi6i han dinh lugng

TAP CHi KHOA HOC KIEM DINH VAC XIN & SINH PHAM Y TE

the bias at calibration points are smaller than 15%
acceptance of the AOAC standard method. The
procedure is acceptable of linearity with the range of
concentration is 2-10 mg BSA.

3.1.5. Specificity

Table 6: The result of OD measurement
of NaCl 0,9%

Times OD value measured

Group 1 Group 2
1 0,001 0,003
2 -0,002 -0,002
3 0,002 0,004
4 0,000 -0,001
5 0,004 0,001
6 -0,003 0,005
7 -0,001 -0,003

The results of 7 times measuring the non-
protein sample (NaCl 0,9 %) of two groups are
the same with no signal value. The procedure is
acceptable for specificity.

3.1.3. Limit of quantitative

Bang 7: Két qua xac dinh gia tri LOQ ciia dung dich NaCl 0,9%
Table 7: Results of the limit of quantitative (LOQ)

piém chuan

Gia tri OD do duoc OD values measured

(mg)

Calibration 1 2 3 5 6 7 T8

points (mg)
0 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
2 0,095 0,098 0,090 0,100 0,097 0,091 0,099 0,096
4 0,189 0,189 0,193 0,190 0,191 0,195 0,187 0,191
6 0,283 0,288 0,284 0,287 0,287 0,288 0,281 0,285
8 0,372 0,379 0,381 0,381 0.379 0,384 0,371 0,378
10 0,462 0471 0,468 0,468 0472 0,476 0,465 0,469
R2 0,9998 0,9998 0,9996 0,9997 0,9999 0,9997 0,9998

Slope (a) 0,046 0,047 0,047 0,047 0,047 0,048 0,046 0,047
Y intercept 0,0026 0,0025 0,0040 0,0035 0,0017 0,0033 0,0025 0,0029
LOQ=10*s/a= 0,613 (mg)
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Bang 8: Két qua d6 ding va dé chinh xac tai LOQ
Table 8: Results of the accuracy and the precision at LOQ

K&t qua ham Iuong protein (mg/ml) trong mau NaCl 0,9% thém chuan

Lan thyc hién The result of the protein concentration in NaCl 0,9% spiked sample (mg/ml) D§ thu héi R%
Index Recovery R%
oD HL  Concentration
1 0,028 057 92,99
2 0,032 062 101,14
3 0,031 0,59 96,25
4 0,031 0,61 99,51
5 0,029 0,60 97,88
6 0,032 0,64 104,40
7 0,030 0,59 96,25
TB Mean 0,030 0,60
SD 0,002 0,02
TB+2SD Mean+2SD 0,033 0,65
TB-2SD Mean-2SD 0,027 0,56
RSD (%) 4,97 3,80

Két qua phan tich cho thdy d6 thu hdi ciia dung
dich NaCl 0,9% thém chuén tai néng d6 LOQ déu
nam trong khoang 90-107%; d6 chinh xéc trung
gian RSD = 3,8% < 5,3%; két qua do quang cua
mau déu ndm trong khoang gia tri TB+2SD va
RSD = 4,97 < 5,3% déap mg theo yéu ciu cua
AOAC [3]. Quy trinh dat yéu cau vé do ding va
do chinh xéc tai LOQ = 0,613 mg.

3.2. Panh gia do khong dam bao do cho két
qua phan tich

The result shows that recovery of NaCl
0,9% spiked samples at concentration LOQ are
staying in the range 90-107%; the intermediate
precision RSD =3,8% < 5,3%; OD value of the
samples are staying in the range of Mean+2SD
and RSD =4,97 <5,3% acceptable of the AOAC
standard method. The procedure is acceptable
for the accuracy and the precision at LOQ =
0,613 mg.

3.2. Uncertainty of the analysis result

Bang 9: Két qua danh gia do khong dam bao do véi miu IV Globulin
Table 9: Results of the uncertainty of IV Globulin sample

Lan TN
Times

Ham luong protein (mg/ml)

Protein concentration (mg/ml)

1 2 3 4 5 6 7 7B
Nhém Groups (Mean) SD
Nhom 1 Group 1 50,64 | 50,00 49,79 50,21 51,06 49,79 50,43 50,27 82;

Nhém 2 Group2 | 52,61 | 51,96 | 51,09 | 50,87

51,09 | 51,52 | 5065 | 5140 0,46

Nhém 3 Group 3 | 52,00 | 51,33 51,11 51,56

51,78 | 51,33 5244 | 51,65

TB chung Mean value 51,11

S2rj phuong sai Idp lai  Variance of repeatability 0,30

S2Lj phuong sai gitta cac diéu kién tai l3p Variance of reproducibility 0,50
u(y) do khong dam bao clia phép th(r Uncertainty of assay 0,89

U (d6 khoéng dam bao do mé rong) Expanded uncertainty 1,78
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Bang 10: Két qua danh gia d9 khong dam bio do ddi véi miu SAR
Table 10: Results of the uncertainty of SAR sample

Ham luong protein (mg/ml) Protein concentration (mg/ml)

Lan TN Times

Nhém Groups 1 2 3 4 5 6 7 (Me-l;,i) D
Nhém 1 Group 1 3894 | 3894 | 3936 | 4021 4064 | 3957 | 3915 | 3954 0,65
Nhém 2 Group 2 39,13 | 3891 4043 | 40,00 | 41,09 | 3978 | 4000 | 3991 0,74
Nhém 3 Group 3 41,33 | 4000 | 39,11 4156 | 4044 | 4133 | 39,78 | 4051 093

TB chung Mean value 39,99

S2rj phuong sai lap lai  Variance of repeatability 0,62

S2Lj phuong sai giita cac diéu kién tai ldp Variance of reproducibility 0,24
u(y) d6 khdng dam bao clia phép thit Uncertainty of assay 0,92

U (d6 khéng dam bao do mé rong) Expanded uncertainty 1,85

Két qua cho thay do khong dam bao do mé rong
cta quy trinh ddi voi mau IV Globulin 1a 1,78 mg.

Két qua cho thay do khong dam bao do mo
rong cua quy trinh d6i v6i miu SAR 1a 1,85 mg.

Results show that the expanded uncertainty
of the procedure for IV Globulin is 1,78 mg.

The result shows that the expanded uncertainty
of the procedure for SAR is 1,85 mg.

Thuc hién xac dinh ham luong protein

IV. BAN LUAN

Khi khao sat tinh tuyén tinh cta duong chuan
ctia phuwong phéap Biuret, c6 thé thdy voi khoang
lam viéc cua duong chuan 14 tir 2-10 mg/ml, phu
hop véi cac sinh pham c6 ham luong protein tir 2
mg/ml tr& 1én. Véi cac sinh pham c6 ham luong
protein cao vuot khoang lam viéc cua duong
chuén, can pha lodng méu t6i ndng do thich hop.

Do khong dam bao do md rong cong bd duoc

IV. DISCUSSION

When we screen the linearity of the calibration
curve of the Biuret method, it shows the range of the
calibration curve is from 2 -10 mg/ml which means
the method is suitable for the biologicals that have
protein concentration higher than 2 mg/ml. With the
biologicals having the concentrate of protein out of
range of the calibration curve, dilution is required.

The expanded uncertainty we provide in
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téng hop tir cac do khong dam bao do thanh phan
bao gdm: thiét bi, hoa chét, con ngudi, didu kién
mdi truong, phuong phap, thinh phan mau...Do
do, phong thi nghiém khac nhau, phuong phap
khac nhau, cac mau khac nhau thi do khong dam
bao do ciing khac nhau. Vi vay ¢ nghién ctru nay,
chung t6i chi cong bd do khong dam bao do cho 2
mau tham gia 1a IV Globulin va SAR.

Khi két qua do & sat gii han trén hodc sat gi6i
han dudi cta tiéu chuan chap thuan, thi do khong
dam bao do dic biét co gid tri khi két qua dua dén
mot quyét dinh chip nhan hay loai b6 16 hang.

V. KET LUAN

Nghién ctru nay da ching minh quy trinh
xac dinh ham luong protein toan phan trong cac
sinh pham bang phuong phap Biuret tai phong
thi nghiém cta NICVB la phu hop va dang tin
cay. Két qua nghién ctru cho thdy quy trinh dat
yéu cau vé do ding, do chinh xac, do manh, do
ddc hiéu va tinh tuyén tinh v6i khoang 1am viéc
tor 2-10 mg BSA va giéi han dinh lugng LOQ =
0,613 mg. Bo khong dam biao do md rong cua
phuong phap d6i véi mau IV Globulin 13 1,78 mg
va d6i v6i mau SAR 1a 1,85 mg.

our study is a summary of the uncertainty of the

chemicals, human, environment
method,

Therefore, different laboratories, methods, or

equipment,
condition, sample ingredients, etc.
samples will show the difference in uncertainty
data. Thus, in our research, we provided the
uncertainty data for two samples which are IV
Globulin and SAR.

When the data nearby the critical point of the
acceptable standard, the uncertainty data is very
valuable if the result leads to the decision of

accepting or rejecting the batch of goods.

V CONCLUSION

This study reveals the procedure to determine
the total protein in biologicals using Biuret method
at the laboratory of the National Institute for
Control of Vaccine and Biologicals is suitable and
trusty. Result show that the procedure is qualified
in terms of accuracy, precision, robustness,
specificity, linearity with the limit concentrate of
BSA from 2-10 mg and the limit of qualification
LOQ = 0,613 mg. the expanded uncertainty of the
method with the IV Globulin sample is 1,78 and
SAR sample is 1,85.
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