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Abtract:Phenol (C¢HgO) is used as a preservative in vaccines and is approved by the FDA. To ensure the
quality of test results and comply with the provisions of ISO/IEC 17025:2017, NRA and GLP, we perform
the study "Validation of the process for determining phenol content in vaccines by reverse - phase
chromatography with the goals validating the procedure "determination of phenol content in vaccines by
reversed-phase chromatography™and estimating the measurement uncertainty of Typhoid Vi vaccine.The
study used the experimental description method and data processing using Microsoft Excel software to
obtain the following results: precision (1.23%), accuracy (recovery 100.63%), robustness (there was no
average difference in the results of phenol content on Typhoid Vi samples of the two groups), specificity
(no substance detected in Quimihib vaccine), linearity (accuracy and precision at the points of Standard
curve meets AOAC standards), LOQ is 9.47 ppm. The measurement uncertainty of Typhoid Vi vaccine is
0.24 pg/dose.The results show that the procedure "determination of phenol content in vaccines by reversed-
phase chromatography” is valuable and suitable for testing phenol content at the National Institute for
Control of Vaccines and Biologicals.
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Tém tit: Phenol (CsHeO) duoc str dung lam chat bao quan trong vic xin va da dugc FDA phé duyét. Dé
dam bao chét luong két qua thir nghiém va tudn thu theo quy dinh cua 1ISO/IEC 17025:2017, NRA va GLP
chung t6i tién hanh nghién ctru “Tham dinh quy trinh xac dinh ham luong phenol trong véc xin bing phuong
phap séic ky pha d4o” voi myc tiéu thdm dinh quy trinh “xac dinh ham lwong phenol trong véc xin bing
phuong phap sic ky pha dao” va ude lugng d6 khong dam bao do ctia vac xin Thuong han Vi. Nghién cau
st dung phuwong phap mé ta thyc nghiém va xtr 1y sé lidu bang phan mém Microsoft Excel thu dugc két
qua: do chinh xéc (1,23%), d6 ding (d6 thu hdi 100,63%), d6 manh (khong c6 su khac biét trung binh két
qua ham lugng phenol trén mau Thuong han Vi cia hai nhém), do dic hiéu (khong phat hién chat trong
véc xin Quimihib), tinh tuyén tinh (46 chinh xac va d6 dung tai cac diém cua duong chuan dat theo tiéu
chuan AOAC), LOQ 14 9,47 ppm. P9 khong dam bao do cua vac xin Thuong han Vi 14 0,24 pg/liéu. Két
qua cho thdy quy trinh “xac dinh ham luong phenol trong vic xin bang phuong phap sic ky pha dao” co
gié tri va phu hop trong kiém dinh ham lugng phenol tai Vién Kiém dinh Quéc gia Vic xin va Sinh pham
Y té.

Tur kho&: Phenol, thwong han Vi, sdc ky.
1. Pat van dé thiét phai kiém soat ham lugng phenol trong

Phenol c6 trong vac xin vai vai tro 1a Vac xin.

chat bao quan c6 kha ning Gc ché sy phat
trién coa vi khuan, véi ham lugng phenol
nam trong tiéu chuan cho phép cua mdi vic
xin an toan, khéng gdy hai. Ham lugng
phenol cao vuot quéa tiéu chuan cho phép co
thé gay ngo doc té bao va gay hai cho co thé.
Nguoc lai ham luong phenol thip hon tiéu
chuan cho phép s& khdng cd tac dung tc ché

su phat trién cua vi khuan [1,2]. Vi vay can

Quy trinh xac dinh ham luwgng phenol
trong vac xin tai Vién Kiém dinh Quéc gia
Vic xin va Sinh pham y té dugc xay dung
nam 2021 nhung chua dugc xac nhan gia tri
st dung. Pé dam bao yéu cau cua ISO/IEC
17025:2017, NRA, GLP va chirng minh quy
trinh dap tmg dugc cac yéu cau dit ra, dam
bao duoc chat lugng két qua cia thir nghiém,

chung t6i tién hanh nghién ctru: “Tham dinh
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quy trinh xac dinh ham lugng phenol trong

véc xin bang phuong phap sic ky pha dao”.

2. Phuong phap nghién ciru

2.1. Poi twong, thoi gian, dia diém nghién
cuu

- Péi twong nghién cau: xac dinh ham
luong phenol trong vac xin biang phwong
phap sic Ky pha dao.

- Thoi gian va dia diém nghién ctu:
nghién ciru dugc tién hanh tai Khoa Hoa ly -
Vién kiém dinh Quéc gia Véc xin va Sinh
pham y té, tir thang 01/2024 dén thang
03/2024.

2.2. Phwong phap nghién cuu

- Phuong phap mo ta thuc nghiém, phuong
phép xtr Iy s6 ligu: phan tich thong keé, xir 1y
s6 liéu bang phan mém Microsoft Excel.

- Xac dinh LOQ theo cong thuec:

+ LOQ = 10*s/a [3,4]

Trong do:

s: sai s6 chuan trung binh cia phuong
trinh dudng chuan

a: 6 ddc trung binh cua phuong trinh
duong chuén
- Xéc dinh 40 KPB do theo cong thuc:
Tinh phuong sai lap lai S,;°, phuong sai tai
lap S Rjz va d¢ khong dam bao do.
D¢ khong dam bdo do cua phép thu dwoc
tinh theo cong thirc:

u(y) =8,.° + S,°

S;% phuong sai udc lugng cua do léch
chuan tai lap

S, % phuong sai udc luong cua do Iéch
chuan l3p lai
Do khong dam bao do mé rong U = K * u(y)
(k=2 véi mtec do tin cay 95%) [5-7].
2.3. Thiét ké nghién ciru

So dd 1. Tém tit quy trinh

Quy trinh

Mau thir pha lodng bang
dung dich pha dong

Buong chuén dung dich phenol & cac
noéng do: 0, 10, 50, 100, 150, 250 ppm

Diéu kién chay sic ky: Cot C18, pha dong dung dich acetonitrile 20% pha
trong dung dich acetic acid 0,5%; toc do dong 1,0 ml/phut; detector DAD,
budc song 270 nm, thoi gian chay 10 phut.
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Bang 1. Thiét ké nghién ciru

Tiéu chi Thiét ké Tiéu chi danh gia Tiéu chuin
- Hé s6 tuong quan hoi | - 0,99 <R?<1 [4,8].
, . quy R? - Ham lugng phenol cua
Bo tri 1 nhém thuc hién . .
. N - Ham luong phenol tung lan lap trén tung
quy trinh 9 lan 1ap/mau thur, . . L.
cua tung lan 1ap trén mau nam trong khoang
Do lap lai cung ngay, cung kiém N o R
_ _ tung mau, gia tri trung binh £ 2SD
nghiém vién, cung 16 hoa . N
, - % RSD cua ham cua mau do [8].
chat [3,4] i
luong phenol cua ting | - % RSD cua tung mau
Mmau. <3,7%[9].
- Hé s6 tuong quan hoi
v R2 -0,99 <R2<1[4,8].
) N quy == - Ham luong phenol cua
BO tri 2 nhém, moi nhom - Ham luong phenol N X%
‘ tirng mau nam trong
Do tai lap thL;IC hién ql‘ly trinh trén cua tun~g lan lap trén khoang gi tri trung binh
trung gian mau thtr 6 1an/6 ngay khac | ting mau, +2SD [4].
) ] >
nhau [3,4] % RSD cua ham ~% RSD cua 1 nhém, 2
lugng phenol cta 1 nhom < 6,0% [9].
nhom, 2 nhém.
B tri 1 nhém, thuc hién N
N . N Do thu hdi (R%):
Do ding trén mau chuan, mau thém | - BJ thu hoi (R%)
L x s 95% <R % < 105% [9].
chuan, mau 6 lan [3,4].
. . | T Stat <t Critical two-
Str dung két qua cua phan - tiest SO sanh hai gia tri ) . i ’
tail, khong cé su khac
Do manh xac dinh d¢ chinh xac trung binh cua hai ) R ]
) biét trung binh hai
[3, 4]. nhom. i
nhom.
B tri 2 nhom, moi nhém
thuc hién xac dinh ham . .
. _ - Khéng c6 peak phenol
luong phenol trong mau - Tin hi¢u phén tich
Do dac hiéu [4]
khong chira phenol (peak phenol)

(Quimihib) trong 6 ngay
khac nhau [3,4].

Tinh tuyén
tinh

Str dung két qua do quang
ctia dwdng chuan trong xac
dinh d6 dang [34].

- Hé s6 tuong quan hoi
quy R?

- % RSD cua ham
lugng phenol tai moi
diém chuin trong cac

ngay khac nhau.

-0,99 <R%?<1,0[4,8].

- Céac gia tri do dugc cua
ting diém trén duong
chuan phai nim trong
khoang gia tri TB £ 2SD
tai diém do [4].
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- D6 thu héi (R) tai mbi
diém chuan trong cac

ngay khac nhau.

- % RSD cua ham lugng
phenol tai cac diém

chuan c6 nong d6 10; 50

ppm < 7,3% [9].

- % RSD cua ham lugng
phenol tai cac diém
chuan c6 nong do tir
100; 150; 250 ppm <
5,3% [9].

+ R% cac diém chuan
ndng d6 10; 50 ppm nam
trong khoang 80-110%
[3, 9].

+ R% cac diém chuan
ndng d6 100; 150; 250

ppM nam trong khoang

trong 6 ngay trong xac dinh
tinh dting, dung phan mém
LOQ s .
Excel tinh sai s0 chuan cia
phuong trinh dudng chuén
va d6 dbc cua dudong chuin

[3.,4].

90-107%
[3,9].
Str dung két qua dién tich
peak ciia duong chuan - LOQ 1a ndng d6 pha

- D6 chinh xac va do

dang tai LOQ

lodng nho nhat théa min
d6 chinh xac va d6 ding
theo AOAC phu luc F
tai nong d6 d6 [4, 9].

Udc lwong dd KPB do: sir dung s6 liéu thu duoc trong phan xac dinh dé chinh xéc [5-7]

2.4. Vit ligu, hod chit
2.4.1. Mdu thir

Vic xin Thuong han Vi nha san xuat
DAVAC, vic xin Quimihib nha san xuét
C.1.G.B - Cu Ba; dung dich phenol chuan 1,4
mg/ml: 30 ml hoa chit gbc: Phenol ( hing

LabChem). Mau thém chuén (véc xin thuong

han Vi + dung dich phenol chuin 1,4 mg/ml
ty 1€ 1:1): 15 ml.
2.4.2. Hod cht:

Acetic acid ( hang Merck), acetonitrile(
hdng Merck),
LabChem), nudce deion.
2.4.3. Thiét bi

phenol standard (héng
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Micro pipet 1-10 ml, 500-5000 pl, 100-
1000 pl, 20-200 pl, 10-100 pl héng
Eppendorf,

3 Phenol CBTH12424 - Xuly 84

Hé thdng sic ky Thermo Scientific, dau do
DAD; cot phan tich C18 va tién cot twong
ung. H¢ théng da dugc danh gid IQ, OQ, PQ.
3. Kétqua

3.1.Tinh chinh xac

WIS 1 WAL2T0nm.

maL

Hinh 1. Hinh anh sic ky do peak phenol
3.1.1.56 lap lai
Biang 2. Két qua dd Lip lai trén miu Thuwong han Vi
Lan lip 1 2 3 4 5 6 7 8 9
HL Phenol
(mg/liéu) 0,670 | 0,670 | 0,673 | 0,686 | 0,683 | 0,679 | 0678 | 0676 | 0,681
TB 0,677
SD 0,0056
RSD (%) 0,83
TB-2SD 0,666
TB+2SD 0,689

Bang 2 cho thay: sau khi phan tich miu Thuong han Vi 1ap lai 9 1an cing ngay, cing kiém

nghiém vién, cting 16 hoa chét thu duoc két qua ham lugng phenol déu nam trong khoang TB+2SD
(0,666 — 0,689) véi gia tri nho nhat 1a 0,670, gia tri 16n nhat 1 0,686. Gia tri % RSD cua ham

luong phenol trong mau thir 1 0,83% < 3,7%.

Quy trinh dat vé do lap lai.
3.1.2. B¢ tai lap trung gian

Bang 3. Két qua d9 chinh xac trung gian

Nhém 1 Nhom 2
Lan HL B SD | %RSD | Lan HL B SD | % RSD
TN Phenol TN Phenol
. 0670 | o670 | 00002 | 003 1 00651 0665 | 00001 | 002
0,670 0,665
) 0669 | 670 | 00010 | 015 2 0084 1 0681 | 00044 | 065
0,670 0,677
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3 0.665 | o665 | 00001 | 001 3 0684 | o681 | 0,0040 | 058
0,665 0,679
4 0678 | o672 | 00009 | 013 4 0684 | 5685 | 0,0018 | 026
0,672 0,686
5 0671 | 9670 | 0,0006 | 0,09 5 068 | y6s7 | 00012 | 017
0,670 0,686
6 0676 | 0674 | 00016 | 023 6 0687 | o688 | 0,0017 | 0.24
0,673 0,690
TB 0,670 T8 0,681
sD 0,0032 SD 0,0084
%RSD 0,47 %RSD 123
TB-2SD 0,664 TB-2SD 0,664
TB+2SD 0,677 TB+2SD 0,698
TB chung 0,676
SD chung 0,0083
%RSD chung 1,23
TB-2SD chung 0,659
TB+2SD chung 0,692

Bang 3 cho thay: ham lugng phenol caa hai nhém trong cling mot ngay va trong cac ngay

khac nhau déu nam trong khoang TB+2SD. Gia tri % RSD trong cing ngay déu < 1% va trong cac

ngay khac nhau, cac nhom khac nhau déu < 2,0%, trong dé cac gia tri % RSD nhé nhat la 0,02%,

I6n nhat 1a 1,23%. Céc gia tri nay déu nho hon giéi han chap thuan (< 3% d6i véi mau trong cling

ngay thir nghiém, < 6% d6i véi mau khéc ngay va khac nhém thyc hién).

Quy trinh dat vé d6 chinh xéc trung gian.

3.2. D dung
Bing 4. P$ thu hdi cia dung dich phenol 1,4 mg/ml
Ham lwong phenol (mg/licu) " X
Ngay thue hi¢n Thuong han Vi Thuong han Vi thém DO thu hoi
z (R %)
chuin
02/03/2023 0,665 0,674 103,98
07/03/2023 0,681 0,670 99,96
09/03/2023 0,681 0,672 100,32
14/03/2023 0,685 0,672 100,75
15/03/2023 0,687 0,677 100,00
16/03/2023 0,688 0,671 98,74
B 0,681 0,673 100,63
SD 0,00845 0,0025 1,7749
TB+2SD 0,698 0,678 104,17
TB-2SD 0,664 0,668 97,08
%RSD 1,24 0,37 1,76

Bang 4 cho thay: Ham luong phenol trong mau thir va mau thir thém chudn déu nam trong

khoang TB+2SD. P6 thu hdi cua dung dich phenol 1,4 mg/ml dugc thém vao mau thir cua cac
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ngay R% c6 gid tri tir 98,74% dén 103,98% déu nam trong khoang giéi han chap thuan (95% < R%
< 105%), dat yéu cau theo tiéu chuan AOAC.

Quy trinh dat y&u cau vé tinh ding.
3.3. Dé manh

Bang 5. So sanh phwong sai hai nhém

F-Test Two-Sample for Variances

0,670 0,665

Mean 0,670 0,684

1,08E-
Variance 0,0000112 05
Observations 5 5
df 4 4
F 1,04
P(F<=f) one-tail 0,49
F Critical one-
tail 6,39

F = 1,04 <F crictical one-tail = 6,39, khéng c0 su khac biét gitra phuong sai hai nhom.

t-Test: Two-Sample Assuming Equal Variances

0,670 0,665

Mean 0,670 0,684

1,08E-

Variance 0,0000112 05

Observations 5 5
Pooled Variance 1,1E-05

Hypothesized Mean

Difference 0
df 8
t Stat -6,77
7,10864E-
P(T<=t) one-tail 05
t Critical one-tail 1,86
P(T<=t) two-tail 0,08
t Critical two-tail 2,31

- P two tail > 0,05 tai mtrc y nghia o= 0,05 tirc 1a do tin cay 95%.

T Stat = - 6,77 <t Critical two-tail = 2,31, khdng co su khac biét trung binh hai nhom.

Tién hanh so sanh bo sb liéu thu duoc cua 2 nhém trén mau Thuong han Vi tir phan tinh
chinh xac trung gian két qua cho thay khong c6 su khéc biét ham lugng phenol gitra hai nhém.
Quy trinh dat vé do manh.

3.4. Dé dac higu
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Sau khi 2 nhém, mdi nhém thyc hién xac dinh ham lwgng phenol trong mau Quimihib trong

6 ngay khac nhau thu duoc két qua tat ca cac mau déu khong xuat hién peak cua phenol. Quy trinh

dat vé do dic hiéu.

3.5. Tinh tuyén tinh

Bang 6. Dién tich peak ciia cac diém chuan trong cac ngay thir nghiém

(;/;) Ngay 1 | Ngay 2 | Ngay 3 | Ngay 4 | Ngay 5 | Ngay 6 | TB SD | TB-2SD | TB+2SD | Rsp
10 3,267 3,248 3,253 | 3,329 3,316 | 3,268 3,280 | 0,0339 3,212 3,348 1,034
50 16,517 | 16,483 | 16,366 | 16,076 | 16,125 | 16,256 | 16,304 | 0,1831 15,938 16,670 1,123
100 33,067 | 32,662 | 32,534 | 32,779 | 32,236 | 32,568 | 32,641 | 0,2763 32,088 33,194 0,846
150 49,257 | 49,861 | 49,692 | 49,786 | 49,001 | 48,989 | 49,431 | 0,3974 48,636 50,226 0,804
250 80,503 | 83,042 | 82,371 | 82,349 | 82,326 | 82,159 | 82,125 | 0,8514 80,422 83,828 1,037
R? 0,999 1,000 1,000 0,999 0,999 1,000

Bang 7. Pé thu hdi ciia cac diém chuan trong cac ngay thir nghiém

P/ec Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5 Ngay 6
epm)[ C. |R% | C |R% | C |R% | C |R%| C |[R%| C |R%

10 8,71 | 87,06 | 8,65 86,47 8,66 86,63 | 8,90 89,0 8,86 88,59 8,71 | 87,09

50 49,86 | 99,72 | 49,76 | 99,51 | 49,39 | 98,79 | 48,49 | 97,0 | 48,64 | 97,29 | 49,05 | 98,10

100 | 101,27 | 98,73 | 100,01 | 99,99 | 99,61 | 99,61 | 100,37 | 99,6 | 98,69 | 98,69 | 99,72 | 99,72

150 | 151,56 | 98,96 | 153,43 | 97,71 | 152,91 | 98,06 | 153,20 | 97,9 | 150,76 | 99,49 | 150,72 | 99,52

250 | 248,61 | 99,44 | 256,49 | 97,40 | 254,41 | 98,24 | 254,34 | 98,3 | 254,27 | 98,29 | 253,75 | 98,50

Bang 6 va 7 cho thay: cac gia tri ham
lwong phenol caa cac diém chuan qua 6 lan
lip déu nam trong khoang TB+2SD. %RSD
tai mdi diém chuan c6 gia tri nam trong
khoang tir 0,804% dén 1,123% nam trong
gi6i han cho phép theo AOAC (ddi véi diém
10, 50 ppm %RSD < 7,3%; ddi véi diém 100;
150; 250 ppm %RSD < 5,3%). Do thu hdi tai
mdi diém chuan thu dwoc gid tri R% nam
trong khoang tir 86,47% dén 99,99% nam
trong gigi han cho phép (R% cac diém chuan

ndng d6 10; 50 ppm nam trong khoang 80 -

110%, R% céc diém chuan nong d¢ 100; 150;
250 ppm nam trong khoang 90 - 107%). Quy
trinh dat vé tinh tuyén tinh véi khoang tuyén
tinh tir 10 ¢én 250 ppm.

3.7. Gigi han dinh lwgng LOQ

- Sir dung phan mém Excel vai cdng thuc tinh
& phan phuong phap nghién ctu thu dugc
LOQ = 9,47 (ppm).

- X&c nhan lai gia tri LOQ:

+ Pha lodng mau téi néng d6 LOQ tuwong
duong 9,47 ppm. Thuc hién kiém tra lai do tai

lap va d6 dang
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+. Két qua dat vé do thu hdi nam trong khoang
tir 99,35% dén 100,63%, dat theo tiéu chuan
AOAC tai nong d6 LOQ (80% < R% <

110%). Do chinh xé&c c6 %RSD tir 0,52% dén
3.8. Udc lwong dp khong dam bdo do

0,98% nam trong khoang tiéu chuan chap
thuan theo AOAC (%RSD < 7,3%).
Vay LOQ cua quy trinh la: 9,47 ppm.

Bang 8. Két qua woe lwgng dd khdng dam bao do trén miu Thuong han Vi

Lan lap Ham lwgng phenol trong miu thwong han Vi polysaccharide (mg/liéu)
TB SD
Nhém 1 2 3 4 5 6
1 0,670 0,670 0,665 0,672 0,670 0,674 0,670 0,0030
2 0,665 0,681 0,681 0,685 0,687 0,688 0,681 0,0084
TB chung 0,676
S2; phuong sai 13p lai 0,000040
S%rj phuong sai tai 1ap 0,000094
Ugy) d6 khong dam bao do cua phép thu 0,012
U (d6 khong dam bio do mé rong) (mg/liéu) 0,024

4. Ban luan

Phuwong phép sic ky pha dao (RP-
HPLC) c6 dung moi (pha dong) phén cuc va
cot (pha tinh) khong hoac it phan cyc. Trong
quy trinh nay chdng ti st dung pha dong la
dung mai hon hop acetonitrile va acetic acid,
pha tinh cot C18 c6 ciu trlc phan to
octadecylsilane (18 nguyén tir carbon) lién
két voi cac hat silica, sy luu gitr chit ty 18
thuan véi s6 lwong nguyén ti carbon, theo d6
cot C18 c6 kha ning luu gitt phan tir chat
nhiéu hon so véi cot C8 hay C4. Kha ning
luwu giit phan tir tot dan dén thoi gian luu dai
hon. Hé s6 kéo dudi (TF) thé hién su can xang
cua peak, hé s6 Tf = 1 peak & trang thai can
xung nhat. Sb dia 1y thuyét (N) thé hién kha

nang phan tach cua cot, N cang cao kha nang
phan tach cia cot cang tot.

Nong do dung dich phenol 1,4 mg/ml
duogc str dung cho danh gi4 tinh thich hop cua
hé théng boi theo quy dinh ctia ICH tinh thich
hop ciia hé théng phai danh gi trén dung dich
chuan. Ly do sir dung dung dich phenol 1,4
mg/ml dé thém vao mau Thuong han vi boi
quy trinh thdm dinh yéu ciu thém chuan tai
nong do twong duong véi ndng dd mau thur.

Vic xin Quimihib - Cuba duoc sir dung
cho phan chimg minh tinh dic hiéu cua quy
trinh do Quimihib khéng str dung phenol lam
chat bao quan va vac xin nay c6 khang
nguyén ban chat 1a polysaccharide twong tu
nhu khang nguyén Vi cé trong vic xin
Thuong han Vi, day |a thanh phan quan trong

bac nhat ddi véi mot vac xin.
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Vic xin Typhim Vi cé chaa phenol 1am
chat bao quan va chwa duoc dé cap t6i trong
quy trinh tuy nhién vi nén mau va ban chat
khang nguyén tuong tu nhu Thuong han Vi
nén chung t6i chi tién hanh tham dinh va tinh
d6 khong dam bao do trén vic xin Thuong
han Vi va d6 pha lodng mau khuyén céo cho
véc xin Typhim Vi 14 20 1an.

Gidi han dinh lugng (LOQ) cua quy trinh
1a 9,47 ppm phu hgp str dung vi gidi han nay
thip hon diém nho nhit ciia duong chuan (10
ppm).

Do khong dam bao do ciia mau Thuong
han Vi 14 0,024 mg/liéu chiém 3,6% so so voi
két qua ham luong phenol trung binh trong
mau, gia tri ndy c6 thé chap nhan va phi hop
v6i két qua kiém dinh.

5. Két luan

Chung t6i da hoan thanh tham dinh quy
trinh véi viéc xac dinh dugce do chinh xac (do
lap lai 0,83%, do tai lap 1,23%), do dung (do
thu hoi R%: 100,63%) cac tiéu chi nay déu
phu hop vai tiéu chuan AOAC, ching minh
quy trinh dat yéu cau vé ¢6 manh d6 manh,
do dac hiéu, tinh tuyén tinh v&1 gioi han dinh
luong (LOQ) 1a 9,47 ppm va xéac dinh do
khong dam bao do d6i vé6i vic xin Thuong
han Vi 12 0,24 pg/liéu.

Nhu vay, quy trinh xac dinh ham
luong phenol trong vic xin ¢ gia tri va phu
hop véi muc dich stir dung tai Khoa Kiém dinh
Hoa ly. D6 khong dam bao do mé rong cong
b6 ddi v6i mau: U = 0,024 mg/lidu v6i do tin

cdy 95 %.
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