Kiém soat chat luong nudc mia
Xac dinh da théng s6 trong vong mot phut bang NIRS

Mia (Saccharum spp.) 1a cay trong rat quan trong doi
véi nén kinh té toan cau. N6 thudng duagc st dung
lam nguyén liéu tho dé san xuat dudng, rugu, men,
v.v. Brix (°Brix), Pol (%), d& tinh khiét clia nudc ép (%),
dudng khir (%) va t8ng lugng dudng cé thé thu hoi
(Kg t'1) 18 mdt s6 trong nhiéu thong s6 kiém soat chat
lugng (QC) phai dugc phan tich trong mia nudc ép.

Cé nhiéu phuong phap dua trén mot s ki thuat phan
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tich dé ki€ém sodt chat lugng nudc mia. Cac phuong
phap nay cé thé kha tén thdi gian vi xIr ly mau 1a diéu
kién tién quyét. Mot giai phap thay thé nhanh hon
cho cac phuong phép nay 1& quang phd can héng
ngoai (NIRS). NIRS cho phép xac dinh déng thai mét
s6 thanh phan QC ma khéng can chudn bi hoa chat
hodc mau trong vong chua day mot phut
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THi NGHIEM THIET BI

Nudc mia dugc NIRS phén tich va thu thap téng cong
100 quang phd dé tao m6 hinh du doén cho viéc dinh
luong mot s8 thdng s6 kiém soat chat lugng. Tat ca
cdc mau dugc do bang Mdy phan tich chéat long
Metrohm NIRS DS2500 (400-2500 nm) & ché do

truyén quang vdi gid dé flow cell DS2500 (Hinh 1).

Bang 1. Téng quan vé thiét bi phan cling va phan mém.

Mot cell do cé chiéu dai dudng truyén 1 mm da dugc
st dung trong nghién ctiu nay. Flow cell nay dugc lam
day thédng qua bom nhu déng. Goi phan mém Vision
Air Complete cia Metrohm da dugc st dung cho tat
ca qua trinh phat trién mé hinh du dodn va thu thap
dir liéu.

Thiét bi Ma san phdm
DS2500 Liquid Analyzer 2.929.0010
DS2500 Holder Flow cell 6.7493.000
NIRS quartz cuvette flow 1 mm 6.7401.310
Vision Air 2.0 Complete 6.6072.208
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Hinh 1. Metrohm NIRS DS2500 Liquid Analyzer va DS2500 Holder Flow Cell dugdc sit dung dé x4c dinh nhanh mét s& thong s6 kiém soat chat

lugng trong nudc mia.

KET LUAN

Ph& Vis-NIR thu dugc (Hinh 2) dugc si dung dé tao
mo& hinh du doan dinh lugng Brix (°Brix), Pol (%), d6
tinh khiét clia nudc ép (%), dudng khit (%) va téng
luong dudng co thé thu hdi (Kg t1). Chat luong cla
md hinh du dodn dugc dénh gid bang cach st dung
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céc so do tuang quan hién thi méi tuong quan rat cao
gilra gid tri dy dodn tlr hé thong may Vis-NIR va cac
gid tri tham chiéu. Cac s6 liéu danh gid (FOM) tucng
Ung hién thi d6 chinh x4c dy kién clia m6t du dodn
trong qua trinh phan tich thong thuong (Hinh 3-8).
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Hinh 2. Lua chon phd Vis-NIR clia cdc mau nudc mia dudc phan tich trén May phan tich chat 1dng DS2500 véi flow cell cé chiéu dai dusng

truyén 1 mm.

KET QUA BRIX

24

@® Calibration Set
O Validation Set

22 4

Brix NIR value
N
o
|

-
(=)
]

16

| | | | |
16 18 20 22 24
Brix Lab value

Hinh 3. So d6 tuong quan va céc dir liéu dénh gid FOM tuong Ung dé du dodn do Brix trong nudc mia bang May phan tich chat Iéng DS2500.
Céc gid tri trong phong thi nghiém dudc danh gid bang khtic xa ké.

Tham s& Gid tri

RZ 0.9875

www.metrohm.com 4 .ﬂ. Me"Ohm



Standard Error of Calibration

0.1323 (°Brix)

Standard Error of Cross-Validation

0.1467 (°Brix)

Standard Error of Validation

0.138 (°Brix)

KET QUA POL
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Hinh 4. Biéu d6 tuong quan va cac dif liéu dénh gid FOM tuang Uing dé du doan Pol trong nudc mia badng Mdy phan tich chat léng DS2500.
C4c gid tri trong phong thi nghiém dugc tinh todn tl chi s6 sucrose, Brix va mat vai hang s6.

Tham s&

Gia tri
RZ 0.9833
Standard Error of Calibration 0.1506%
Standard Error of Cross-Validation 0.1851%
Standard Error of Validation 0.1388%
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KET QUA PO TINH KHIET
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Hinh 5. Biéu dé tuong quan va céc dif liéu dénh gid FOM tuang Ung dé du dodn dé tinh khiét cia nudc mia bang May phan tich chat 1dng
DS2500. Cac gid tri trong phong thi nghiém dugc tinh todn bang cach st dung cac két qua ti phép xéc dinh Pol va Brix: D6 tinh khiét = 100 x
(Pol/Brix).

Tham s8 Gi4 tri

R? 0.8194
Standard Error of Calibration 0.7202%
Standard Error of Cross-Validation 0.7596%
Standard Error of Validation 0.564%
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KET QUA PUGNG KHU
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Hinh 6. Biéu d6 tuong quan va cac dif liéu dénh gid FOM tuang Ung dé du dodn lugng dudng khir trong nudc mia bang May phan tich chat
l6ng DS2500. C4c gid tri trong phong thi nghiém dugc do bang sac ky ion (1C).

Tham s& Gia trj

R? 0.6497
Standard Error of Calibration 0.0263%
Standard Error of Cross-Validation 0.0291%
Standard Error of Validation 0.0249%
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KET QUA PUGNG SUCROSE
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Hinh 7. So do tuong quan va céc du xlieeuj dénh gid FOM tuang (ing dé du dodn chi s6 sucrose trong nudc mia bang May phan tich chat
l6ng DS2500. C4c gid tri trong phong thi nghiém dugc danh gid bang phan cuc ké.

Tham s& Gia trj

R? 0.9911
Standard Error of Calibration 0.5388%
Standard Error of Cross-Validation 0.6604%
Standard Error of Validation 0.497%
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KET QUA TONG LUGNG PUGNG CO THE THU HOI
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Hinh 8. Biéu d6 tuong quan va céc dir liéu dénh gid FOM tuong Ung dé du dodn téng luong dudng cé thé thu hdi trong nudc mia bang May

phan tich chat Ibng DS2500. Cc gid tri phong thi nghiém dugc dénh gid bang céch st dung Pol va cac gid tri dusng khir: TRS = (9,5263 x Pol)

~(9,05 xRS).
Tham s8 Gi4 tri
R2 0.9463
Standard Error of Calibration 2.2985%
Standard Error of Cross-Validation 2.5118%
Standard Error of Validation 1.9074%

CONCLUSION

Ung dung nay chiing minh tinh kha thi dé x4c dinh d6
Brix, Pol, d6 tinh khiét clia nudc ép, dudng khi va
téng lugng dudng cé thé thu hdi trong nudc mia
bang quang phd NIR. Quang phd Vis-NIR cho phép
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thay thé nhanh chdng va cé do chinh xéc cao so véi
cac phuong phép tiéu chudn khéc (Bang 2). Khong
can chuén bi mau va két qua dugc gui trong vong
chua day mot phut.

L2 Metrohm



Bang 2. Téng quan vé thai gian cho két qua déi vdi cac thdng s6 kiém sodt chat lugng khac nhau thudng dugc do trong nudc mia.

Tham s6 Phuang phép Thdi gian két qué
Brix Khuc xa ké 1 phut
2l Bugc tinh toan tu Pol va Brix, cling 10 phut chudn bi mau (13m trong va loc) + 1
0 . ,
nhu viéc ap dung mdot vai hang so phut may phan cuc + 1 phut may khiic xa

Do tinh khiét Tinh todn tu Pol va Brix D6 tinh khiét = 100 x (Pol/Brix)

. ) L 10 phut chudn bi mau (lam trong va loc) + 40
budng kh (RS) Sackyion ,

phut IC

. , 10 phut chudn bi mau (13m trong va loc) + 1

Pudng Sucrose Polarimeter

min polarimeter

Két qua téng lugng
dudng cé thé thu hoi Tinh todn tu Pol va dusng khit TRS =(9.5263 x Pol) — (9.05 x RS)
(TRS)

CONTACT
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CAU HINH
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DS2500 Liquid Analyzer

Robust near-infrared spectroscopy for quality control,
not only in laboratories but also in production
environments.

The DS2500 Liquid Analyzer is the tried and tested,
flexible solution for routine analysis of liquids along
the entire production chain. Its robust design makes
the DS2500 Liquid Analyzer resistant to dust,
moisture and vibrations, which means that it is
eminently suited for use in harsh production
environments.

The DS2500 Liquid Analyzer covers the full spectral
range from 400 to 2500 nm, heats samples up to
80°C and is compatible with various disposable vials
and quartz cuvettes. The DS2500 Liquid Analyzer is
thus adaptable to your individual sample
requirements and helps you obtain accurate and
reproducible results in less than one minute. The
integrated sample holder detection and the self-
explanatory Vision Air Software also ensure simple
and safe operation by the user.

In the case of larger-sized sample quantities,
productivity can be considerably increased by using a
flow-through cell in combination with a Metrohm
sample robot.
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