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VA MOI TRUONG

75. Ung dung Agilent 8900 triple quadrupole ICP-MS(ICP-QQQ) xac dinh nhanh
ham lugng ?*Ra trong mau nuée thii phong xa
Tom tit

Agilent 8900 triple quadrupole ICP-MS(ICP-QQQ) 1a thiét bi thiét bj do ludong phan tich
hién dai nhat tir trudce toi nay tai Vi¢t Nam. Hé théng ba tr cuc, gitp dat dugc hi¢u nang cao
hon so véi thiét bi st dung mét tr cuc ICP-MS, va cung cép hoat dong MS/MS cho viéc loai bo
nhiéu mot cach dn dinh va ¢ kiém soat trong ché do va cham He... Bdo c4o nay, chung t61 dua
ra mot s6 két qua trong qué trinh nghién ciru, xay dung va tham dinh lai phuong phéap xac dinh
ham luong 2%Ra trén thiét bj ICP-MS (ICP-QQQ) trong mau nudc thai phong xa. Két qua cho
thay thiét bi c6 do nhay cao, giéi han phat hién nho (c& 0,04 ng/L). Hiéu suat thu hodi dat trong
khoang 81-93,13% trong phan tich.

Tiwr khoa: ICP-QQQ, radium-226, nudc thai phong xa
Abstract

Agilent 8900 triple quadrupole ICP-MS (ICP-QQQ) is the most modern analytical
measurement equipment ever in Vietnam. The triple quadrupole system helps to achieve higher
performance than the device using a single quadrupole ICP-MS, and provides MS/MS operation
for stable and controlled interference removal in He collision mode. In this report, we present
some results in the process of researching, building and re-evaluating the method for
determining 2%°Ra content on ICP-MS (ICP-QQQ) in radioactive wastewater samples. The
results show that the device has high sensitivity, small detection limit (about 0.04 ng/L). Spike
recovery is in the range of 81-93.13% in analysis.

Keywords: ICP-QQQ, radium-226, radioactive wastewater
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76. Khéo sat dac tinh cam bién Kkhi no: ciia vat liéu nano t6 hgp CoFe.0,@GO bing
vi can tinh thé thach anh

Tém tit:

Trong nghién ctru nay, vat liéu nano t6 hgp CoFe,0.@GO (CFO-G) duoc ché tao bang
phuong phéap thuy nhiét don gian, chi phi thdp. Tinh chat hoa Iy cua vét liéu CFO-G da ché tao duoc
khao sat bang nhidu xa tia X (XRD), ph tan xa Raman, phd hong ngoai bién d6i Fourier (FT-IR).
Hinh thai bé mit va kich thude vat liéu duogc quan sat thong qua kinh hién vi dién tu quét (SEM)
va kinh hién vi dién tir truyén qua (TEM). Cam bién khi NO2 hoat dong dua trén nguyén 1y cia vi
can tinh thé thach anh (QCM) phu vat liéu nano t6 hop CFO-G duoc khao sat trong dai ndng do tir
2.5 — 20 ppm trong moi trudng khi kho. Két qua chi ra cam bién c6 kha ning nhan biét NO2 & dai
nong do khao sat véi thoi gian dap ing nhanh (khoang 90 s), kha nang giai hip phu khoang 80%
lwong dap tng ban dau. Hon nita kha ning dap tmg cta cam bién ddi véi NO; 1ap lai tét sau nhiéu
chu ki va 6n dinh theo thoi gian va gii han phét hién thap ¢& 2,03 ppm. Két qua nay cho thay tiém
nang 16n cua vat li¢u CFO-G khong nhitng trong linh vyc phat trién vat liéu nhay khi ma con vat
lidu c6 kha nang hap phu va luu trit khi thai NO2 phuc vu cac muc dich moi trudng trong tuong lai.

T khoa: CoFe204, GO, QCM, NO:
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77. Nghién ciru phat trién ky thuit cam biél} quang dién héa trén nén ’cflu tric nano
NiFE204 trng dung trong nang cao hi¢u suit phat hién du lwgng thudc khang sinh
azithromycin trong dwgc pham
Tom tit

K¥ thuét cam bién quang dién hoa di duogc phat trién bang cach tich hop cac tAm nano spinel
NiFe204 (NFO) c6 kha ning hap thu anh sang, nhim phat hién thudc khang sinh azithromycin
(AZM) dudi tac dung ctia anh sang kha kién. Khi duoc chiéu sang bang laser c6 budc song 532 nm,
vat liéu NFO hép thu anh sang va tao ra cac cap dién tr - 16 tréng. Hon nita, khi dugc chiéu sang,
gia tri do rong vung cAm thép két hop v6i cac lién két canh-mat va canh-canh cua cdc tAim nano
NFO c¢6 thé hinh thanh cac dudng din truyén dién tir, giup van chuyén céc cip electron-15 tréng
dugc tao ra boi anh sang dén giao dién giita chat phan tich AZM va dién cuc NFO. Do d6, cam bién
dién hoa dua trén NFO c6 hd trg anh sang kha kién duoc ché tao cho théy hiéu suét phan tich dugc
tang cuong mot cach dang ké. Pidu nay cho thay anh sang dong vai tro rat quan trong trong viéc
nang cao hi¢u suit hoat dong cia cam bién. Cam bién dién hoa str dung vat liéu NFO dudi anh sang
kha kién dat duoc do nhay cao 0,070 uA/uM, hoat dong tdt trong dai néng do rong tur 2,5 dén 150
UM, v6i giéi han phat hién thp 1a 1,67 uM. Ngoai ra, cam bién phu hop dé tmg dung thyc té trong
viéc quan 1y chét luong ham lugng AZM trong duoc pham.

Tir khoa: cam bién quang dién hoa, nano NiFe;O4, thuc khang sinh azithromycin, duoc pham.
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78. Ung dung mé hinh hoc siu trong viéc phat hién bénh trén ciy lia sir dung
YOLOvV10

Tém tit: Lia la cay luong thyc pho bién dé bi anh hudng boi cac loai bénh din dén ning suét thu
hoach kém. Viéc phat hién bénh sém va xir 1y kip thoi gop phén cai thién ning suat. Cac thuit toan
hoc sau ¢6 thé thuc hién viéc phat hién bénh mot cach nhanh chong va thu duoc két qua tdt hon so
v6i cac phuong phap truyén thong. Bai bao dé xuat mot phuong phap phat hién bénh 1a lta bang
mo hinh YOLOv10. B6 dit liéu str dung trong nghién ctru nay dugc thu thap tir dong lua tai Hoc
vién Nong Nghiép Viét Nam véi 4646 anh duoc gan nhdn, trong d6 gdm 1225 anh 1 bénh sau
cudn 14, 1185 anh 1 bénh dao 6n, 1148 anh 1a bénh ddém nau va 1088 anh 1a bénh vang lun. Nghién
ctru dugc thue hién véi 3706 anh dé huan luyén, 468 anh cho xéac thuc va 472 anh dé kiém tra. Két
qua nghién ctru trong bai bao nay cho thay do chinh xéac tong thé 1én t&i 93,6%. Diéu nay cho thiy
mo6 hinh c¢6 d6 tin cdy cao trong cac ing dung thuc té.

Tw khéa: Bénh trén cay lua; Hoc sau; Tri tu€ nhan tao; YOLOV10.

Abstract: Rice is a common staple crop that is highly susceptible to various diseases, which can
significantly reduce yield. Early detection and timely intervention are crucial to improving
productivity. Deep learning algorithms can rapidly identify plant diseases and often yield better
results than traditional methods. This paper proposes a method for detecting rice leaf diseases using
the YOLOvV10 model. The dataset used in this research was collected from rice fields at Vietnam
National University Of Argriculture, consisting of 4646 images, including 1225 images of leaf
folder disease, 1,185 images of blast, 1148 images of brown spot, and 1088 images of yellowing
syndrome. The research was conducted using 3706 images for training, 468 for validation, and 472
for testing. The results presented in this paper show an overall accuracy of up to 93.6%, indicating
that the model is highly reliable for practical applications.

Keywords: Rice diseases; Deep learning; Artificial intelligence; YOLOV10.
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79. xay dung mé hinh dy bao nﬁng do bui min PM2.5 dwa trén LSTM két hop thuit
toan toi wu hoa IWOA dugc cdi tién
Tém tit

Bai bdo nay dé xuit mot mo hinh du béo ndng d6 bui PM2.5 dya trén k¥ thuat Bo nhd dai
ngin han (LSTM) két hop véi thuit toan tdi uu hoa ca voi cai tién (IWOA). Dit liéu dugc thu thap
tir hé théng cam bién méi trudng thuc té AQM-1OT-Uneti. M6 hinh duoc danh gia bang céac chi s6
MAE (Mean Absolute Error), RMSE (Root Mean Square Error) va MAPE (Mean Absolute
Percentage Error), cho thay hiéu suat vuot trdi so v6i cac phuong phap truyén thong nhu LSTM
don thudn, Regression DBN va ARIMA.

Abstract

This study proposes a model for forecasting PM2.5 dust concentration and temperature based
on the Long Short-Term Memory (LSTM) technique combined with an Improved Whale
Optimization Algorithm (IWOA). The data is collected from a real-world environmental sensor
system, AQM-IOT-Uneti. The model is evaluated using MAE, RMSE, and MAPE metrics,
demonstrating superior performance compared to traditional methods such LSTM, Regression
DBN and ARIMA.
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80. Panh gia hi€u qua phwong phap giam chiéu dir liéu va may vector hd tro lwong tir
(QSVM) trong chan doan ung thw
Tém tit

M6 hinh May vector hd tro luong tir (QSVM) dang thu hiit nhidu sy quan tim trong bai toan
phan loai bénh. Trong nghién ctru nay, ching toi d& xuit mot mé hinh chan doan ung thu va két
hop ma tran tuong quan Pearson va Phan tich thanh phan chinh (PCA) dé tién xir Iy dir liéu dau vao
cho QSVM. Ma tran twong quan Pearson gitip loai bé céc dac trung du thura, trong khi PCA giam
nhiu va s chiéu di liéu, tir d6 giam sd qubit can thiét va cai thién hiéu qua tinh toan. Két qua thuc
nghiém cho thdy mé hinh dé xuat duy tri hiéu suat cao trén nhiéu tap dir liéu ung thu va khac nhau,
qua d6 khang dinh tinh 6n dinh, kha nang khéi quat tot va tiém ning img dung rong rai cia QSVM
trong phan tich dir liéu y sinh.

Abstract

The Quantum Support Vector Machine (QSVM) model has garnered significant attention in
medical classification tasks. In this study, we propose a breast cancer diagnosis model that
integrates the Pearson Correlation Matrix and Principal Component Analysis (PCA) for
preprocessing input data for QSVM. The Pearson Correlation Matrix is used to eliminate redundant
features, while PCA reduces noise and dimensionality, thereby decreasing the number of required
qubits and improving computational efficiency. Experimental results demonstrate that the proposed
model maintains high performance across multiple breast cancer datasets, confirming its stability,
generalization capability, and potential for broad application in biomedical data analysis.
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81. Non-targeted UPLC-QTOF-MS/MS Analysis of Tetracycline Degradation in
Water Using a Vermiculite/BiVQ./TiO: Photocatalyst

Abstract

In this study, non-targeted analysis combined with ultra-performance liquid chromatography
coupled with quadrupole time-of-flight tandem mass spectrometry (UPLC-QTOF-MS/MS) was
employed to investigate the photocatalytic degradation of the antibiotic tetracycline (TTC) during
the treatment process. The m/z data were collected and subsequently processed using the MS-DIAL
software for data pre-processing. By matching the MS/MS spectra with a spectral library using the
MS-FINDER tool integrated within MS-DIAL, several intermediate products were identified,
thereby contributing to the elucidation of the degradation mechanism of tetracycline (TTC) under
visible light irradiation in the presence of the Vermiculite/BiVO4/TiO:2 photocatalyst. The main
degradation mechanism of TTC involves attacks on the —OH group and the methyl groups on the
dimethylamino moiety. The study of the intermediates provides important information for
evaluating the antibiotic removal efficiency of the material and clarifying the transformation
mechanism of pollutants during environmental treatment processes.

Keywords: Non-targeted analysis, UPLC-QTOF-MS/MS, photocatalysis, vermiculite,
BiVO4/TiO,, tetracycline, MS-DIAL.
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82. Danh gia nhirng khé khan khi phan tich nano silica trong nuéc thai clia nganh
cong nghiép ban dan
Tém tit

Nganh cong nghiép ban dan va nhiéu linh virc cong nghiép khac st dung nano silica lam
nguyén liéu di dan dén su xuét hién ngay cang phd bién cua ching trong nude thai. Nano silica 13
mot chat 6 nhiém méi ndi trong moi truong. Nano silica khong chi gdy mat can bang sinh thai ma
con c6 thé lam giam hiéu qua van hanh cua thiét bi trong cac hé thong xir Iy nude thai. Viéc phan
tich nano silica gip nhiéu kho khin va thach thirc do silica c6 thé ton tai ¢ nhiéu dang khac nhau
(dang hoa tan, keo va dang hat). Ngoai ra, cic yéu td gdy nhiéu trong miu nudc, va yéu cau vé do
nhay ciia cic phuong phap phan tich ciing anh huong nhiéu dén két qua phan tich. Nhiing yéu t6
nay hién dang 13 rao can 16n trong viéc danh gia chinh xac ndng do ctia nano silica trong méi trudng
nuée. Bai viét da tong hop va phan tich tong quan vé nhirng kho khin va han ché trong viée xac
dinh néng do silica trong nudc, déng thoi d3 dé xuit mot sd kién nghi nham cai thién d6 chinh xéc
va hi€u qua cua qua trinh phan tich nano silica trong nuoc.

Tir khéa: nano silica, phan tich, ban dan, nudc thai, 6 nhay.
Abstract

The semiconductor industry and many other industrial sectors use nano silica as raw
materials, which has led to their increasingly common appearance in wastewater. Nano silica is an
emerging pollutant in the environment. Nano silica not only causes ecological imbalance but can
also reduce the operating efficiency of equipment in wastewater treatment systems. The analysis of
nano silica is difficult and challenging because silica can exist in many different forms (dissolved,
colloidal and particulate). In addition, interference factors in water samples, and the sensitivity
requirements of analytical methods also greatly affect the analysis results. These factors are
currently major barriers to accurately assessing the concentration of nano silica in the water
environment. This article has summarized and analyzed the difficulties and limitations in
determining the concentration of silica in water, and proposed some recommendations to improve
the accuracy and efficiency of the analysis of nano silica in water.

Keywords: analysis, nano silica, wastewater, semiconductor, sensitivity.
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83. Xac dinh dw lwgng hop chit bio vé thuc vét ho chlor (OCPS) trong nwée méit bang
phuong phap sac ky khi cong két dién tir (GC-ECD)
Tom tit

Xac dinh du luong hop chit bao vé thue vat ho chlor trong nudc mat ing dung vao xac dinh
lwong thude ton du trong mot sé hd nude trong thanh phd Ha Noi. Nghién ciru sir dung phuong
phap chiét 16ng-16ng voi dung moi chiét Methylenechloride va lam sach bang phuwong phép Silicagel
va rira giai qua cot sac ky bang dung mai rira giai n-hexane : Methylenechloride ( ty 1& 3:1 v/v) sau
d6 c6 can dung dich cubi cung va do trén thiét b sic ky khi cong két dién tir ( GC-ECD) dé phan
tich xac dinh df)ng thoi 18 chéat hiru co ho chlor trong thudc bao vé thuc vat trén nén mau nuée hd
ldy tai 3 khu vuc hd & cac quin khac nhau. Két qua cho thay, do tuyén tinh twong ddi t6t voi hé sb
tuong quan (R?) déu dat trén 0.995, hiéu suit thu hdi déu nam trong khoang tir 40-120%, gidi han
phat hién cta phuong phap khoang 0.006 (ug/L), do 1éch chuan cua phuong phap < 20%. Két qua
phan tich trén 3 mau nudc hd tai Ha Noi cho thdy khong phat hién cac hop chat OCPs v6i nong do
cac hoat chat déu dudi 0.006 (ng/L). Hiéu suat thu hdi ctia cac mAu hd thém chuan 0.1 (pg/L) déu
nam trong khoang 50-110%.
Tir khoa: Sic ky khi cong két dién tir, Thude bao vé thuc vat ho Chlor, Chiét long-long, OCPs.
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84. Phan tich dong thoi b(’”in hop chét nitrophenol trong nwéc thai bang phwong
phap dién di mao quan két hop detector huynh quang

Tém tit

Trong nghién ctru nay, mét quy trinh phan tich dinh lwong ddng thdi 2-nitrophenol, 4-
nitrophenol, 2,4-dinitrophenol va 2-methyl-4,6-dinitrophenol trong nudc thai di duoc phat trién
bang phuong phap dién di mao quan két hop detector huynh quang. Cac thong s6 anh hudng dén
hiéu sut tach va phat hién chat phan tich nhu thanh phan va pH dung dich dién ly nén, nong do
chét phat huynh quang (fluorescein) va chat b trg (a-cyclodextrin) da dugc khao sat toi vu.
Diéu kién tét nhat dat duoc khi sir dung dung dich Tris/Citric voi nong d6 Tris 30 mM (pH =
7,5), nong d6 fluorescein 100 uM va ndéng d6 a-cyclodextrin 13 800 pM. Két qua cho thiy
phuong phap c6 d6 nhay cao véi gidi han phat hién dat tir 0,052 — 0,183 pg/L va khoang tuyén
tinh 1én t6i 50 pg/L véi hé sb twong quan tuyén tinh R2 > 0,998. Do lip lai va d6 tai lip lai tot
voi RSD < 7%, hiéu suét thu hdi dat tir 75,4% dén 97,2%.

Twr khoéa: nitrophenol, dién di mao quan, detector huynh quang, nudc thai.
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85. phan tich ham lwgng mot 50 khoang chét trong nuéc cam tw nhién va déng hop
tai Viét Nam bang phwong phap pho nguyén tir
Tém tit

Trong nghién ctru nay, ham luong cac nguyén t6 khoang nhu K, Ca, Na Fe va Mg trong
4 mau nudc cam déng hop va 20 mau nude cam tu nhién. Két qua cho thay ham lugng K trong
nude cam ty nhién (giéng cam Vinh, trong tai Hung Yén, vu thang 12/2023) cao gap 20-25 lan
so v6i kali c6 trong nudc cam dong hop diéu ndy chimg to c¢6 su tich lity Kali tir phdn bon st
dung dé tang d6 ngot cua qua. Cac kim loai khéc (trir Na thdp hon) déu c6 mirc ham luong tuong
duong giita 2 loai san pham nudc cam ty nhién va dong hop. Tat ca cac dir liéu nay sé cung cap
thong tin quan trong dé xac dinh su pha tron nudc cam thuwong mai so v6i nude cam tu nhién,

Abstract

In this study, the concentrations of mineral elements-K, Ca, Na, Fe, and Mg-were
measured in four samples of canned orange juice and twenty samples of fresh orange juice. The
results showed that the potassium content in fresh orange juice (from the Vinh orange variety
grown in Hung Yen during the December 2023 harvest) was 20-25 times higher than the
potassium found in canned orange juice. This indicates potassium accumulation from fertilizers
used to enhance the sweetness of the fruit. The other metals (except Na, which was lower)
exhibited comparable levels between fresh and canned orange juice products. All these data
provide crucial information for distinguishing between commercial orange juice blends and
genuine fresh orange juice.

Tw khéa: Nudc ép trai cay, nudc cam, AAS
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86. nghién ciru quy trinh xac dinh bromhexine HCL trong mau thuég bing
phwong phap von-ampe hap phu st dung dién cwe Glassy Carbon biéen tinh
Graphene Oxide dang khir
Tom tit

Ham luong bromhexine HCI trong miu thudc duoc xac dinh bang phuong phap von-
ampe hoa tan hip phu sir dung dién cuc glassy carbon (GCE) bién tinh bing graphene oxide
dang khtr (GCE-rGO) véi cac diéu kién toi vu dém Britton- Robinson pH = 6,0, thé hap phu tai
0V, thoi gian hip phu 60 s, téc 4o quét 0,025 V/s, khoang tuyén tinh tir 108 dén 5x10°mol.L.
Phuong phap c6 do nhay cao véi giGi han phat hién (LOD) cua phuong phéap 2,7x10 mol.L!
va giéi han dinh luong (LOQ) 1a 9x10° mol.L!, d6 lap lai tot voi do 1éch chudn twong ddi nhé
hon 5 %, d6 chinh x4c cao v6i do thu hdi tir 98 dén 107 %. Phuong phap di duoc tmg dung
thanh cong xac dinh ham lugng bromhexine HCI trong mau dugc pham.

Abstract

The content of bromhexine HCI in the pharmaceutical sample was determined using the
adsorptive stripping voltammetry method with a glassy carbon electrode modified by reduced
graphene oxide (GCE-rGO). The optimal conditions included Britton-Robinson buffer at pH 6.0,
adsorption potential of 0 V, adsorption time 60 s, scan rate of 0.025 V/s, and a linear concentration
range from 1x1078 to 5x107°¢ mol-L™'. The method demonstrated high sensitivity with a limit of
detection (LOD) of 2.7x10° mol-L™" and a limit of quantification (LOQ) of 910 mol-L™". It
showed good repeatability with a relative standard deviation (RSD) of less than 5% and high
accuracy with recoveries ranging from 98% to 107%. The method was successfully applied to
determine the bromhexine HCI content in pharmaceutical samples.
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87. Phan loai miu dinh Ling dwa trén phé UV-Vis két hop thuét toan hoc may

Tom tat: Nghién ctru ndy st dung phd UV-Vis v6i dai bude song tir 190400 nm dé thu thap
dir liéu phd cia ba nhém méu Pinh ling: 1, than-canh va hdn hop giita cac bo phan nay. Dir
liéu phé sau d6 duoc két hop vo1 cdc md hinh hoc may nham phan loai mau ré va than. Cac
phuong phap nhu SNV va Savitzky-Golay duoc st dung nhim ting cudng tin hiéu phd va loai
b6 nhiéu. Sau tién xur 1y, cac phuong phap phan tich khong giam sat nhu PCA va HCA duoc
trién khai dé kiém tra kha nang phan biét giita cic nhém mau. Tiép theo, cic mo hinh phan loai
c6 giam sat bao gbm LDA, SVM va RF duoc 4p dung, dat d6 chinh xac 1an lugt 80-83%. Tuy
nhién, cac md hinh van gip kho khin khi phan biét cac mau hon hop va mau than. Pic biét, mo
hinh hoc sau 1D-CNN cho két qua phan loai vuot trdi trén dir liéu phd UV-Vis sau tién xir Iy
v61 do chinh xac dat 95,74%, cho théy tiem nang lén cua viéc tng dung hoc sau két hop voi phé
UV-Vis trong phan loai dugc li¢u DPinh lang.

Tw khoa: DPinh lang, UV-Vis, PCA, LDA, SVM, RF, 1D-CNN.
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88. Hiéu chuin amoni trong nwéc bing phwong phap tric quang
Toém tit

Trong thoi dai cong nghi€p hoa- hi¢n dai hda, do luong chinh xdc dong mdt vai tro trong
hau hét moi hoat dong trong quan 1y chat luong, kiém soat quy trinh, nghién ctru khoa hoc va
bao vé méi trudng. Su phat trién ciia phuong phap do, phuong tién do va cong nghé do khong
ngirng thiic day sy tién b cla cac nganh khoa hoc khac, ning cao chit lvgng san pham, ti vu
hoa quy trinh va dam bao an toan, céng bang trong xa hoi.

Amoni la mét chi ti€u quan trong trong danh gia chat lugng nudce, dic biét trong nudce
thai va nudc mat. Viéc hiéu chuan duong chuan 1a budc thiét yéu dé dam bao do tin cdy trong

qua trinh phan tich. Hiéu chuan bang phuong phap tric quang dua trén viéc so sanh gia
tri do dugce tir thiét bi can hiéu chuan véi gia tri cia mot chuan do luong tric quang da biét va
¢6 d6 chinh xac cao hon. May quang phd duoc st dung dé do cac dic tinh quang hoc theo budc
song. Dé xac dinh mot chat can phén tich trong mau nudc, chat phan tich trong nuéc phan tng
v6i thude thir dé tao thanh hop chat c6 mau. Sau d6, dit chat phan tich vao thiét bi do, may chiéu
mot chum sang don sic qua dung dich may nay va do lugng anh sang bi hap thu. Luong 4nh
sang hép thu nay, theo Dinh ludt Beer-Lambert, ty 1€ thuén véi néng do cua hop chit mau, va do
d6 ty 18 thuan v6i ndng d6 cua cht can phan tich ban dau trong mau nude. Viée hiéu chudn may
bang cac dung dich chuan cho phép xac dinh chinh xac ndng do nay.

Bio cdo trinh bay két qua thuc nghiém hiéu chuén thiét bi do amoni (NH4") trong nudc
bang phuong phap tric phd thao tac bang tay. Nong 6 amoni dugc do tai cac muc chuan tir 0,1
dén 1mg/L. Cac thong sb dugce danh gia bao gdm sai sd, do 1ap lai va d6 khong dam bao do. Két
qua cho thay thiét bi do dat yéu cau chinh xac trong kiém tra chat lugng nudc va phan tich moi
truong, voi sai s6 tuyét ddi dudi £ 0,05 va do khong dam bao do mo rong + 0,024 mg/L (k=2).
Nghién ciru gop phan chuan hoa phuong phap hiéu chuan phan tich trong nudc.
Tai liéu tham khao
1. TCVN 6663-1:2011 (ISO 5667-1:2006)- Huéng dan ldy mau nudce
2. TCVN 6179-1:1996 (ISO 7150-1:1984) — Xac dinh Amoni phuong phap tric pho thao tac

bang tay.

3. GUM-Guide to the Expression of Uncertainty in Measurement
4. ISO/IEC 17025:2017- Yéu cau chung vé ning luc phong thi nghiém

Lién h¢ tac gia

L& Thi Thuy Nguyén (Vién Cong nghé mdi, Vién khoa hoc va Cong ngh¢ quan su)



89. X4c dinh gia tri thue quy wéc ciia suit twong dwong liéu méi trudng giy béi
birc xa gamma ciia ngudn 37Cs
Toém tit

Céc trudng chudn birc xa gamma duoc x4y dung v6i nhiéu muc dich khac nhau (bao gdm
ca muyc dich hiéu chuan céc thiét bi do luong birc xa ion héa). C6 nhiéu dai lugng do lidu birc xa
gamma khac nhau duoc sir dung trong qua trinh hiéu chuan nhu: Kerma trong khong khi, tuong
duong lidu moi truong, twong duong liéu ¢4 nhan, ..., va cic dai lwong din xuét cua ching. Dé
phuc vu cho qua trinh hiéu chuén, gia trj thuc quy udc cua cac dai luong nay (1a gia tri dugc xac
dinh t6t nhat voi do khong dam bao do nhé nhat) thuong dugc xac dinh. Nghién ctru nay tap
trung vao viéc xac dinh gia trj thue quy udc cua suit trong duong lidu méi truong — ky hiéu 1a
H*™ ~* (10)), gay boi birc xa gamma cua 02 ngudn (~137)Cs.

Gia tri thue quy wdc ctia H™ ~* (10), gdy boi birc xa gamma ctia 02 ngudn (~137)Cs tai
VHHMTQS duoc xac dinh tai cac khoang cach khac nhau thong qua thuc nghiém st dung nhiéu
hé thiét bi do chuan (dd duoc hiéu chuan tai Phong chuan cap 11 vé do liéu luong birc xa ion hoa
tai Vién Khoa hoc va K¥ thuat Hat nhan, ky hiéu la: SSDL-VN). D6 khong dam bao do tiéu
chuan tong hop cua cac gia tri H_~* (10) — duoc ky hiéu 1a u_(H_"* (10)) ciing duoc tinh toan
va thao luan trong nghién ctru nay (di kém vdi cac ngudn gdc giy ra do khong dam bao do ciing
dugc cung cap).

Bai bao nay trinh bay viéc xac dinh gia tri thuc quy udc cia suat tuong duong licu moi
truong — ky hiéu H* (10), tai cac khoang cach khac nhau, giy bai birc xa gamma cua 02 ngudn
137Cs (v6i hoat @6 khac nhau). Viéc xac dinh gia tri H* (10) duoc thuc hién thong qua cac hé¢
do liéu btrc xa gamma da dugc hi¢u chuén tai phong chuin cép 11 vé liéu lugng buc xa ion hoa.
Do khong dam bao do tiéu chuan tong hop cua cac gia tri H* (10) dugce danh gia trong khoang
4.0%.
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90. Rapid and simultaneous analysis of guaifenesin, terbutaline sulfate and sodium
benzoate in cough medicine using UV spectroscopy in combination with machine
learning

Abstract: This study focuses on developing a simple, rapid, and simultaneous method for
determining the concentrations of active ingredients, including sodium benzoate (SB),
terbutaline sulphate (TBS), and guaifenesin (GF) in cough syrup. The method is based on the
combination of UV spectrophotometric measurement (by diluting the cough syrup sample in
water) and multivariate regression algorithms, including principal component regression (PCR)
and artificial neural networks (ANN), without requiring prior separation of the compounds
before detection. A machine learning model was constructed using a dataset generated from 162
standard cough syrup solutions (with the concentration of each compound determined by HPLC
according to the Vietnamese Pharmacopoeia 1V). The relationship was modeled between the
absorbance signal matrix (162x31) in the spectral range of 255 nm to 285 nm, measured at 1 nm
intervals, and the concentration matrix (162x3). The results showed that this method
simultaneously predicts the concentrations of SB, TBS, and GF in cough syrup samples, with
predictions consistent with the HPLC analysis results. The advantages of this method compared
to traditional analytical techniques include simplicity, rapidity, cost-effectiveness, and the
elimination of sample pretreatment steps. These findings can support quality control and ensure
the safety of cough syrup products while also being applicable for rapid pharmaceutical analysis
in the market.

Keywords: Machine learning, Guaifenesin, Terbutaline sulfate, Sodium benzoate, uv
spectroscopy

References

[1]. Dicpinigaitis PV, Gayle YE (2003). Effect of guaifenesin on cough reflex sensitivity. Chest,
124: 2178-2181.

[2]. Dicpinigaitis PV, Gayle YE, Solomon G, Gilbert RD (2009). Inhibition of cough-reflex
sensitivity by benzonatate and guaifenesin in acute viral cough. Respir Med, 103: 902-906.

[3].Storms W, Farrar JR. Guaifenesin in rhinitis (2009). Curr Allergy Asthma Rep, 9: 101-106.

[4]. https://medlatec.vn/tin-tuc/mot-so-loai-thuoc-long-dom-pho-bien-va-luu-y-khi-su-dung-
5195-n18238. Truy cap 25/8/2022.

[5]. B6 Y té. Dugc dién Viét Nam (2017). Lan xut ban thir 5. Nha xuat ban Y hoc.

[6] Galli Vv, Barbas C., (2004). High-performance liquyd chromatographic analysis of
dextromethorphan, guaifenesin, and benzoate in a cough syrup for stability testing. J
Chromatogr A, 1048: 207-211.

[7]. ItagimathaN., _Manjunatha D. H. (2019), RP-HPLC-UV method development and
validation for simultaneous determination of terbutaline sulphate, ambroxol HCI and guaifenesin
in pure and dosage forms. Ann Pharm Fr.. 77(4): 295-301.

[8]. Piponski M., Stoimenova T.B., Grnacharosk K.. (2020). Develompent and validation of a
RP-HPLC method for simulatenous determination of terbutaline sulfate, guaifenesin,


https://medlatec.vn/tin-tuc/mot-so-loai-thuoc-long-dom-pho-bien-va-luu-y-khi-su-dung-s195-n18238
https://medlatec.vn/tin-tuc/mot-so-loai-thuoc-long-dom-pho-bien-va-luu-y-khi-su-dung-s195-n18238
https://pubmed.ncbi.nlm.nih.gov/?term=Itagimatha+N&cauthor_id=31027752
https://pubmed.ncbi.nlm.nih.gov/?term=Manjunatha+DH&cauthor_id=31027752
https://www.researchgate.net/profile/Marjan-Piponski
https://www.researchgate.net/profile/Tanja-Bakovska-Stoimenova
https://www.researchgate.net/scientific-contributions/Kristina-Grnacharoska-2185627536

bromhexine hydrochloride and sodium benzoate in a syrup formulation. Macedonian
Pharmaceutical Bulletin 66(03):183-184

[9]. Abdelaleem E.A., Abdelwahab N.S. (2018). Green chromatographic method for analysis of
some anti-cough drugs and their toxic impurities with comparison to conventional methods.
Saudi Pharmaceutical Journal. Vol 26, Issue 8, 1185-1191.

[10]. Intisar A.S., Al-Hammoodi, Mohammed S.A.E, Abdussamed M. A. Saeed. (2023),
Spectorphotometric Methods for Determination of Terbutaline Sulphate in Pure and
Pharamaceutical Formulation. J. Med. Chem. Sci. 6(5) 1032-1043.

[11]. Siavash R. , Farshad H., Seyed M.R. M., Nazila D., Mohammad R. G., Parviz N., Payam
S. (2011). A new technique for spectrophotometric determination of pseudoephedrine and
guaifenesin in syrup and synthetic mixture. Drug Test Anal. May;3(5):319-24.

[12] Hamid R.A.H, Mhmoud R.S. (2017). Artificial Neural Networks (ANN) for the
Simultaneous Spectrophotometric Determination of Fluoxetine and Sertraline in Pharmaceutical
Formulations and Biological Fluid. Iranian Journal of Pharmaceutical Research: 1JPR. Vol.16,
issue 2; 478-489.

[13]. Santosh V. Gandhi, Deepak Patil, Atul A., (2021). Comparison of Chemometric assisted
UV Spectrophotometric and RP-HPLC Method for the Baravkar simultaneous determination of
Ofloxacin and Tinidazole in their Combined dosage form. Research Journal of Pharmacy and
Technology. 14(11):5713-8.

The author information:

Nguyen Duc Phong*?, Nguyen Manh Son!, Nguyen Kieu Trang!, Pham Huu Vang!, Nguyen
Duc Hoan!, Nguyen Duc Thanh'3, Nguyen Manh Ha!, Ta Thi Thao® Email:
tathithao@hus.edu.vn

'Faculty of Chemistry, VNU University of Science, Hanoi, Vietnam
2Quality Management Department, TRAPHACO Joint Stock Company, Hanoi, Vietnam
3Vietnam Military Medical University


https://www.researchgate.net/journal/Macedonian-Pharmaceutical-Bulletin-1409-8695
https://www.researchgate.net/journal/Macedonian-Pharmaceutical-Bulletin-1409-8695
https://www.sciencedirect.com/journal/saudi-pharmaceutical-journal
https://www.sciencedirect.com/journal/saudi-pharmaceutical-journal/vol/26/issue/8

