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Abstract: Rutin is a major active compound in Flos Camelliae chrysanthae, and could be used as the
marker for identification and assay the herbal. This study developed and validated a process for qualitative and
quantitative analysis of rutin using high-performance liquid chromatography (HPLC). The chromatographic
conditions include: Hitachi HPLC system with DAD detector, Inertsil C18 ODS-3 reversed-phase column
(5 um; 25 cm % 4.6 mm), flow rate of 1.0 mL/min, and sample injection volume of 10 uL. Gradient
elution was performed with a mobile phase consisting of acetonitrile and 0.1% phosphoric acid solution.
The quantification method has been validated to meet the requirements for system suitability, specificity,
linearity, repeatability, intermediate precision, accuracy, limits of detection (LOD) and quantification
(LOQ), in accordance with ICH guidelines.
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Tém tdit: Rutin la mét hoat chét chinh trong duoc lieu Tra hoa vang, dwoc dung lam chdt danh ddu trong
thir nghiém dinh tinh va dinh lwong diroc liéu. Nghién ciru nay da xay dung va tham dinh quy trinh dinh tinh,
dinh leong rutin bang phirong phdp sdc ky long hiéu nang cao (HPLC) véi cdc diéu kién sdc ky bao gom: Hé
thé'ng HPLC Hitachi voi detector DAD, cot sdc ky pha dao Inertsil C18 ODS-3 (5 um; 25 cm x 4,6 mm), téc
d¢ dong 1,0 mL/phiit, thé tich tiém mau 10 uL. Qud trinh rika gidi dwoc thuwce hién theo chwong trinh gradient
voi hé pha dong bao gom acetonitril va dung dich acid phosphoric 0,1%. Quy trinh dinh lwong da dwoc tham
dinh va dat yéu cdau vé cdc chi tiéu dg thich hop hé thong, d dac hiéu, dg tuyén tinh, dé lap lai, dé chinh xdc
trung gian, dé diing va gidi han phat hién (LOD), gidi han dinh lwong (LOQ) theo hwéng dan ciia ICH.

Tir khoa: Tra hoa vang, rutin, HPLC, ICH.
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1. PAT VAN PE

Chi Che¢ (Camellia) thudc ho Che (Theaceae) tur lau
da rat than thudc véi ngudi dan Viét Nam ciing nhu cta
nhiéu nudc trén thé gidi do ¢6 nhiéu tac dung chita bénh
va dugc dung phd bién dé lam d6 udng, thuc phim chic
ning. Di c6 rat nhiéu nghién ciru ca & trong nudc va
trén thé gidi vé chi Camellia, két qua cho thay phan 16n
cac loai trong chi nay chita cic thanh phan chi yéu l1a
flavonoid, triterpenoid va mot s6 hop chét polyphenolic
khac.

Trong chi Camellia, Tra hoa vang duoc coi la loai
quy hiém, phan bd cha yéu & mién Nam Trung Quéc va
mién Bic Viét Nam. Vi nhiéu tac dung sinh hoc quan
trong nhu ha huyét ap, ha duong huyét, giam cholesterol
mau, chéng ung thu, ting cudng hé mién dich va kéo dai
tudi tho ... dong thoi ciing 1a loai cAdy mang nhiéu gia tri
kinh té cao nén cdy Tra hoa vang di va dang duoc khai
thac can kiét va c6 nguy co bi tuyét ching trong tu nhién
nén hién tai nhiéu don vi trong nudc da tién hanh nghién
ctru va nhan gidng loai cdy nay.

Tuy nhién, hién tai Dugc dién Viét Nam chua co
chuyén luan riéng cho dugc liéu Tra hoa vang [5] nén
van d& quan 1y va dam bao chit luong cta duoc liéu nay
van chua duoc thuc hién chit ché.

Rutin 1a mot hoat chét chinh thudc nhom flavonoid
trong dugc liéu Tra hoa vang c6 tac dung chong oxy
hoa va chéng viém tt. Dua vao trang thiét bi hién c6 va
tham khao mot s6 phuong phap nghién ciru rutin trong
duoc lidu da duoc cong bd [5, 7], ching t6i tién hanh
xdy dung va thim dinh quy trinh dinh tinh, dinh lwong
rutin trong duge lidéu Tra hoa vang bang phwong phap
sic ky long hiéu ning cao nhim ting cudng cong tac
kiém tra va quan 1y chat luong duoc lidu Tra hoa vang.
Viéc thdm dinh quy trinh dinh luvgng dugc thuc hién theo
huéng dan cia ICH Q2 (R1) — 2005 [6] nham chimg
minh phuong phap da xay dung dam bao do chinh xac
va tin cay.

2. THUC NGHIEM
2.1. Thiét bi, dung cu, hoa chit, chit chuin
2.1.1. Thiét bi, dung cu
- My sic ky long Hitachi véi detector DAD
- Can phan tich Mettler Toledo AB —204S (d = 0,1 mg)

- Can phan tich Mettler Toledo GmbH MS105 (d =
0,01 mg)
2

- Cot phan tich sic ky: Inertsil C18 ODS-3 (5 pm; 25
cm x 4,6 mm)

- Céc dung cu thuy tinh can thiét cho qua trinh thuc
nghiém.

2.1.2. Hoa chtft, dung moi, chit chuén

- Chdt chuan:Rutin (C,,H, 0, ,); SKS: QT152050417;
Ham lugng: 88,2% C,,H,,0,, tinh trén ché pham nguyén
trang; Xuét xi: Vién Kiém nghiém thudc TPHCM.

- Dung mdi, hod chat: Methanol (HPLC; Merck);
Acetonitril (HPLC; Merck); Acid phosphoric (PA;
Scharlau); Nudc RO (VKNTTW).

2.2. Pdi twong va phwong phap nghién ciru
2.2.1. Déi twong nghién civu

Mau thir: Tra Hoa Vang (di nghién thanh bot va qua
ray co co mit ray 0,355 mm; Do am: 5,3%); Ngay SX:
10/12/2022; Noi SX: Cong ty c¢b phan kinh doanh 1am san
Pap Thanh.

2.2.2. Phuwong phdp nghién cuu

2.2.2.1. Biéu kién phan tich

Tham khdo cac tai liéu [2, 5, 7] va qua khao sat cac hé
pha dong, chuong trinh chay khac nhau, nghién ctru chon
diéu kién sic ky phu hop nhu sau:

- Piéu kién sdc ky: Cot Inertsil C18 ODS-3 (250

x 4,6 mm; 5 pm); Detector UV & budc song 257 nm;
Tbc do dong: 1,0 mL/phut; Thé tich tiém: 10 pL; Pha
dong: Acetonitril (A) — Dung dich acid phosphoric
0,1% (B).

Chuong trinh dung moi:
Thoi gian (phut) %A (tt/tt) | %B (tt/tt)
0—-22 18 82
22 — 22,1 18 — 40 82 — 60
22,1 — 30 40 60
30 — 30,1 40 — 18 60 — 82
30,1 — 35 18 82

2.2.2.2. Chuan bi dung dich thir va dung dich chudn

- Dung dich thir: Can chinh xac khoang 0,5 g bot dugc
liéu (qua riy c6 c& mét rdy 0,355 mm) vao binh dinh murc
25 mL, thém 20 mL methanol, lic siéu am 30 phut, dé
nguoi, bd sung methanol vira du dén vach, lac déu. Loc
qua mang loc 0,45 um.
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- Dung dich chudn: Hoa tan rutin chuén trong methanol
dé duoc dung dich chuin c¢6 ndng d6 chinh xac khoang
0,03 mg/mL.

2.2.3. Tién hanh

Tiém riéng biét 10 pL mdi dung dich chudn va dung
dich thir. Tién hanh sic ky theo diéu kién da néu, ghi lai
thoi gian Iuu, dién tich ciia pic rutin trén sic ky do cia
dung dich thir va dung dich chuan.

Kiém tra kha nang thich hop ctia h¢ thong séc ky: Tién
hanh sic ky véi dung dich chuin, phép thir chi c6 gia tri
khi: Do 1éch chuan tuong ddi coa thoi gian Iuu va dién
tich pic rutin trong 6 lan tiém 1ap lai khong 16n hon 2,0%.
2.2.4. Két qud

Ham lugng (%) rutin (C,,H, O, ), tinh theo duoc ligu
kho kiét dugc tinh theo cong thirc sau:

S 1 100 100
X CC X 25 x X X
1000 m, (100 - b)

X(%) =

C
Trong do:

Sp S Dién tich pic rutin trén sdc ky db cua dung dich

thtr va dung dich chuén tuong ung.
C. Nong do cua rutin trong dung dich chuin (mg/mL).
mpy: Khéi luong can mau thir (g).
b: D6 Am ciia mau thir (%).
2.3. Tham dinh phwong phap
Tham dinh phuwong phép phan tich dugc thuc hién theo
ICH [6], bao gdm cac chi tiéu:
2.3.1. Thdm dinh d@¢ dic hiéu

*Yéu cu:

- Séc ky d6 dung dich mau thir phai cho pic ¢ thoi
gian luu trong ung véi thoi gian luu cia pic rutin thu dugce
trén sac ky d0 mau chuan.

- Sic ky d6 mau dung moi khong cé pic tai thoi
gian luu tuong ung véi thoi gian luu cda pic rutin. Néu
c6, dap tng pic phai < 1,0% so voi dap tng pic cia
mau chuan.

- Két qua chong phd UV ciia pic rutin trén sic ky do
mau chuan va mau thir cho hé s6 chong phd (similarity)
phai >0,9.

- D¢ tinh khiét cta pic rutin trén sic ky do mau thi
phéi >0,9.

2.3.2. D§ thich hgp ciia hé thong

* Yéu cau: Gia tri RSD cua thoi gian luu < 1,0% va
dién tich pic phai < 2,0%.
2.3.3. Dj tuyén tinh

* Yéu cau: Hé sb twong quan tuyén tinh (r) phai >
0,998; % Heé s chan tai ndng d6 100% < 2%.

Cong thuc tinh:

Heé s6 chin

Dién tich pic chudn 100%
2.3.4. Dy ding

* Yéu cau: Ty 1& thu hoi tir 95% dén 105% & mbi mirc
ndng do; RSD ty 18 thu hdi < 2,0% & mbi mirc ndng do.
2.3.5. Khodng xdc dinh

Puoc suy ra tir két qua d6 ding (tir gia tri nho nhét dén
gia tri 16n nhat ctia d6 dung).
2.3.6. Dy chinh xdc
2.3.6.1. B¢ lap lai

* Yéu cau: Gia tri RSD (%) két qua dinh luong ham
luong rutin ¢6 trong cac mau < 2,0%.

%Y= x 100

2.3.6.2. D¢ chinh xdc trung gian

* Yéu cau: Gia tri RSD (%) két qua dinh luong cia
moi kiém nghiém vién (n = 6) < 2,0% va cua ca hai kiém
nghiém vién (n = 12) phai < 3,0%.

2.3.7. Gioi han phdt hi¢n (LOD), gioi han dinh lugng
(LOQ)

* Thye nghiém:

- Tir dung dich chuan rutin c6 néng d6 50% so véi
nong do dinh lugng dugc chuan bi trong phan thdm dinh
Do tuyén tinh, tién hanh pha loang lan luot 2,5; 5; 10 va
20 lan bang dung moi pha mau. Xay dung duong chuan
bicu dién su phu thudc gitra dién tich pic rutin va nong do
rutin co tror}g mau, xac dinh d¢ doc ctia duong chuan va
d6 1éch chuan cua dap tng.

- Xac dinh gidi han phat hién, giéi han dinh lugng cua
chat can phan tich theo cong thirc sau:

33x0
Gidi han phat hién: LOD = -------
S
10xo
Gidi han dinh lugng: LOQ = -------
S
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Trong do:

o: d6 léch chuin cta dap tmg (str dung do 1éch chuin
cua so du)

S: 1a d¢ ddc ctia duong chuan

- Tién hanh sic ky cac dung dich miu thir & nong do
LOQ, xac dinh d9 1ap lai cua dién tich pic dé chiing minh
tinh phu hop cua cac gia tri LOD, LOQ tinh dugc.

- Tt LOD, LOQ xac dinh dugc gidi han phat hién va
gi61 han dinh lugng c6 trong mau theo cong thirc sau:

Gidi han phat hién/mau = LOD x 25/0,5

Gi6i han dinh lugng/mau = LOQ x 25/0,5

Trong do:

LOD: ndng do phat hién dugc xac dinh & trén (ug/mL)

LOQ: ndng do dinh lwong duge xac dinh & trén (ug/mL)

25: thé tich pha lodng mau thir (mL)

0,5: khoi lugng can mau thir (g)

* Yéu cau: RSD dién tich pic cta cac lan tiém dung
dich mau thir ¢ néng d6 LOQ < 10,0%.
3. KET QUA VA BAN LUAN
3.1. Do dac hi¢u

* Thuc nghiém:

- Dung moi pha mau: Methanol.

- Chuan bj mau thtr: Can 0,5001 g mau thir vao binh
dinh muc 25 mL, thém 20 mL methanol, lic siéu 4m 30
phut, dé nguoi, bd sung methanol vira du dén vach, lic
déu. Loc qua mang loc 0,45 um.

- Chuén bi méau chuan gbc: Can 15,38 mg rutin
chuén véo binh dinh mirc 25 mL, hoa tan va vira du bang
methanol.

— Chuén bi mau chuén: Hut chinh xac 3,0 mL dung
dich chuan géc vao binh dinh mirc 50 mL, thém methanol
vira dt dén vach, lic déu.

* Két qua:

- Thoi gian luu cia pic trén sic ky do cia cac dung
dich mu chuén va mau thu:

Pic |MAu dung méi| Miu chuin | MAu thir

Rutin - 14,347 (phut) | 14,287 (phut)

- Phd UV ciia pic rutin trén sic ky dd cua mau thu
va mau chudn gidng nhau. Két qua chdng phd cho hé sb
twong dong cuia rutin 14 0,9902.

- D¢ tinh khiét cua pic rutin trén sic ky d6 mau thi 1
0,9722.

‘‘‘‘‘‘‘‘

Hinh 1. Sac ky d6 ciia dung méi pha mau
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Hinh 2. Sic ky dé ciia dung dich chuan rutin

* Két ludn: Phép thur dat yéu cau vé do dic hiéu.

Hinh 3. Sic ky dé ciia dung dich thir

3.2.PQ THiCH HQP CUA HE THONG

* Thiee nghiém: Tiém vao hé théng sic ky 6 lan dung dich chuén duoc chuan bi trong phan tham dinh d6 dic hiéu.

* Két qua:
Bing 3.1. Két qua khdo sat dg thich hop ciia hé thong

STT Thoi gian lru (phut) Dién tich (mAu.s) S6 dia 1y thuyét
1 14,347 2616355 9966
2 14,360 2614820 9981
3 14,353 2596342 10032
4 14,347 2612007 10088
5 14,333 2592859 10090
6 14,313 2605847 10097
TB 14,338 2606372 10042

% RSD 0,13 0,38

* Két lugn: DO thich hop cta hé thong dat yéu cau.

3.3. Do tuyén tinh
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* Thywce nghiém: T dung dich chuin gbc dugc
chuén bi trong phan tham dinh do dic hiéu, tién hanh
pha mot diy cac dung dich chuan trong methanol dé
duogc cac dung dich co n6ng do rutin 1an lugt béng
50, 70, 100, 120, 170 va 200% so v4i nong do dinh

lugng.

* Két qud Khao sat su tuong quan gitia y (dién tich
plc) va x (ndng do) bang phuong phép binh phuong ti
thiéu. Két qua duoc thé hién ¢ Bang 3.2 va Hinh 3.1.

Bing 3.2. Két qua khao sdt khodng tuyén tinh

" ik lugns | chugn gy | B dinhmie iy | 2L N
50 15,38 25 100/3 16,28 1300841
70 15,38 25 25/1 21,70 1794645
100 15,38 25 50/3 32,56 2593000
120 15,38 25 25/2 43,41 3432312
170 15,38 25 25/2,5 54,26 4377542
200 15,38 25 25/3 65,11 5225486

Hé sb goc (slope): 79953,303
Hé sb chén (intercept): 11510,241
Hé sb tuong quan (correl): 0,9995
% h¢ s6 chin: 0,44
Khoang tuyen tinh rutin
“ 6000000
E: 4000000 y =79953x + 11510
£ R2=0.9995
2000000
3 0
e 0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00
Nong do (mcg/mL)
Hinh 3.1. Do thi biéu dién moi twong quan gitka dién tich pic rutin va nong dg
Ghi chu: Dién tich pic ¢ mirc nong do 100% la trung binh cua 6 lan tiém lap lai
STT 1 2 3 4 5 6 TB
Dién tich (mAu.s) 2617175 | 2601403 | 2586138 | 2590983 | 2577395 | 2584908 | 2593000

* Két lugn: Phép thir dat yéu cau vé do tuyén tinh.
3.4. by dung

* Thyee nghiém:
- Chﬂudvn bi méu chudn: Ding dung dich chuén trong
phan tham dinh d¢ dac hi¢u.
- Chuin bi cdc méu chudn thém vao mau thie:
+ Dur}g dich chuén C80: Can chinh x4c khoang 15 mg
rutin chuan vao binh dinh mirc 25 mL, hoa tan va vira du

bang methanol. Hat chinh xac 5,0 mL dung dich nay véo
binh dinh mtrc 20 mL, vira da béng methanol, tron déu.

+ Dung dich chudn C100: Cén chinh x4c khoang 10
mg rutin chuén vao binh dinh mirc 50 mL, hoa tan va vira
du bang methanol.

+ Dung dich chuan C140: Cén chinh xac khoang 15
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mg rutin chuan vao binh dinh mirc 50 mL, hoa tan va vira
du bang methanol.

- Chudn bi cdc mau thir thém chudn:

+ Mau thir 6 nong dé khoang 80% (Chudn bi 3 mdu):
Can chinh xac khoang 0,14 g bdt dugc li€u (qua ray co cd
mat ray 0,355 mm) vao binh dinh mtrc 25 mL, thém chinh
xac 2,0 mL dung dich chuan C80 va 18 mL methanol, lic
siéu am trong 30 phat, d& ngudi, vira da dén vach bang
methanol, lac déu. Loc qua mang loc 0,45um.

+ Mau thir cé nong do khoang 100% (Chudn bi 3
mau): Can chinh xac khoang 0,14 g bot dugc liéu (qua
ray c6 cd mat ray 0,355 mm) vao binh dinh mmic 25 mL,

thém chinh xac 2,0 mL dung dich chuin C100 va 18 mL
methanol, lic siéu am trong 30 phut, dé ngudi, vira du dén
vach bang methanol, lic déu. Loc qua mang loc 0,45um.

+ Madu thir ¢é nong do khodng 140% (Chudn bi 3
mau):Can chinh xac khoang 0,14 g bot dugc liéu (qua
rdy c6 ¢& mit rdy 0,355 mm) vao binh dinh muc 25 mL,
thém chinh xac 2,5 mL dung dich chuin C140 va 18
mL methanol, l4c siéu 4m trong 30 phit, dé ngudi, vira
du dén vach bang methanol, lic déu. Loc qua mang loc
0,45um.

* Két qua:

Bing 3.4. Két qua dé diing

% SAO Lwong | Lwong |Luwgng rutin [Lwgng rutin| Dién | Lwgng rutin % Thu hoi
STT ‘&0; ;ionnl;g cAn miu|can chuin| cé sin/miu | thém vao | tich pic | tim lai (ng/ ———
l;m’;lg thir (g) |[rutin (mg)| (ng/mL) (ng/mL) | (mAu*s) mL) /' F ”t"_' % TB|% RSD
J tim lgi
1. 0,1464 15,38 13,536 10,852 1921862 24,002 98,41
2. 80 0,1473 15,38 13,620 10,852 1939071 24217 98,96 197,61 | 1,94
3. 0,1412 15,38 13,056 10,852 1827135 22,819 95,45
4, 0,1414 10,07 13,074 14,211 2091016 26,114 95,71
5. 100 0,1408 10,07 13,019 14,211 2084840 26,037 95,62 96,28 | 1,11
6. 0,1405 10,07 12,991 14,211 2123981 26,526 97,52
7. 0,1415 15,66 13,083 27,624 3239369 40,456 99,38
8. 140 0,1407 15,66 13,009 27,624 3232451 40,369 99,35 (99,01 | 0,62
9. 0,1412 15,66 13,056 27,624 3201881 39,988 98,30
Khoi lwong can chuan: 15,38 mg
Dién tich pic chudn:
STT 1 2 3 4 5 6 7 B
Dién tich (mAu.s) 2606946 | 2605841 | 2610995 | 2605016 | 2606105 | 2606013 | 2607034 | 2606850

* Kot ludn: Phép thir dat yéu cau vé do dang tai cac murc néng do da thur 80%, 100%, 140% n6ng d6 dinh lugng
tuong g voi ham luong rutin trong mau 14 0,19%, 0,24% va 0,34%.

3.5. Khoang xac dinh

Tir két qua do diing va khoang tuyén tinh suy ra khoang xac dinh ctia phuong phap tir 23,7 pg/mL dén 40,3 pg/mL.

3.6. D) chinh xac
3.6.1. Dj lap lai

* Thuc nghiém:

- Chudn bi dung dich chudn: Ding dung dich chuén dugc chuan bj trong phan tham dinh d6 dic hiéu.

- Chudin bi dung dich thiz: Chuan bi nhu quy trinh phén tich.

* Két qua:
Khéi lugng chuan: 15,38 mg

Dién tich chuén (lay két qua ciia tiém do 6n dinh h¢ thong): 2606372 mAu.s
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Bing 3.5. Két qua do lap lai
STT | Lwong cAn miu thir (g) | Dién tich pic (mAu.s) Ham luwgng % tinh theo dwgec liéu kho kiét

1 0,5001 3748331 0,247
2 0,5002 3768224 0,248
3 0,5014 3666040 0,241
4 0,5015 3719491 0,245
5 0,5006 3631920 0,239

6 0,5006 3704954 0,244
Trung binh 0,24

% RSD 1,43

* Két lugn: Phép thir dat yéu cau vé do lap lai.

3.6.2. Dy chinh xdc trung gian

* Thiee nghiém: Tién hanh twong tu nhu phan d¢ 1ap lai nhung khac ngay, khac ngudi thir nghiém.

* Keét qua:
Bing 3.6. Két qua khdo sdt dg thich hop hé thong — KNV 2
STT Thoi gian luu (phut) Dién tich (mAu.s) Khdi lwgng can chuin (mg)
1 14,180 2606946
2 14,160 2605841
3 14,153 2610995
4 14,147 2605016
Cl1 5 14,153 2606105 15,38
6 14,147 2606013
7 14,133 2607034
TB 14,153 2606850
% RSD 0,10 0,07
C2 1 14,127 2569685 15,5

Bing 3.7. Két qua khdo sdt dg chinh xdc trung gian

Kiém nghiém vién 1 Kiém nghiém vién 2
Ngay: 27/12/2022 Ngay: 3/1/2023
Thiét bj phan tich: Hi}achi -DAD-ELSD Thiét bi phan tich: HiEachi —-DAD-ELSD
Lwong can ghuﬁn: 15,38 mg Lwong can chuan: 15,5 mg
Dién tich pic c’hué‘m TB: 2606372 mAu.s Dién tl'ch’pic: 256968§ mAu.s
(Lay két qua tir do lap lai) (Str dung két qua do chuan 2 trén)
STT Llfgng cdn |Dién tich pic| Ham luwong % tinh | STT Llfgng cdn |Dién tich pic| Ham luwong % tinh
mdu thir (g) (mAu*s) |theo dwoc liéu kho kiét mau thir (g) | (mAu*s) |theo dwoc liéu kho kiét
1 0,5001 3748331 0,247 1 0,5203 3967874 0,257
2 0,5002 3768224 0,248 2 0,5216 3987758 0,258
3 0,5014 3666040 0,241 3 0,5311 3957059 0,251
4 0,5015 3719491 0,245 4 0,5302 3964479 0,252
5 0,5006 3631920 0,239 5 0,5381 3924185 0,246
6 0,5005 3704954 0,244 6 0,5308 3978743 0,253
Trung binh (%) n=16 0,24 Trung binh (%) n=6 0,25
RSD (%) n=6 1,43 RSD (%) n=6 1,72

Két qua dinh lugng trung binh: 0,25% (n = 12); % RSD = 2,36% (n = 12)

* Két lugn: Phép thir dat yéu cau vé do chinh xac.
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3.7. Gi6i han phat hién (LOD), giéi han dinh lugng
(LOQ)
3.7.1. Xdc dinh LOD, LOQ

* Thyc nghiém: T dl{ng dich chuén‘rutinq ¢6 ndng do
16,28 (ug/mL) dugc chuan bi trong phan tham dinh D§
tuyén tinh, tién hanh pha loang lan luot 2,5, 5, 10 va 20

1an bang dung moi pha mau. Xay dung dudng chuin biéu
dién sy phuy thudc giita dién tich pic rutin va néng do rutin
¢6 trong mau, xac dinh d6 doc ctia dudng chuan va do léch
chuan cta dap ung.

* Két qua:

- Két qua xay dung dudng chuan:

Nong d¢ rutin (ug/mL) 0,81 1,63

3,26 6,51 16,28

Dién tich pic (mAu.s) 65103 128568

260796 518350 1294266

Phan tich thong ké duong tuyén tinh trén phin mém
Excel dé xac dinh d6 léch chudn cua s6 du (= Standard
Error). Theo két qua thong ké, do léch chuan so6 du
(Standard Error) bang 723,02.

Tinh todn LOD, LOQ theo cong thirc dua ra trong dé
cuong:

LOD = (3,3 x 723,02)/79483,84 = 0,03 (png/mL)
— Gidi han phat hién/mau: 1,5 pg/g. LOQ = (10 x

723,02)/79483,84 = 0,09 (ug/mL) — Gidi han dinh
luong/ mau: 4,5 ug/g (4,5 ug trong 1 g mau thir) .
3.7.2. Thuc nghiém xdc nhdn sy phit hop ciia LOQ
* Thyc nghiém: Chuén bi dung dich mau thir co n@)ng
d6 khoang 0,09 (ng/mL) tiém vao hé théng sic ky. Két
qua dap tmg pic rutin duoc thé hién & bang 3.8

Bing 3.8. Két qua cdc gid tri dép vmg ciia mau thir

STT 1 2 3

5 6 7 8 9 10

22856 | 27158 | 24789

Dién tich pic (mAu.s)

24983

26813 | 25888 | 26223 | 26688 | 27978 | 28743

Trung binh dién tich pic (mAu.s) = 26211,9; % RSD = 6,5%

* Két lugn: Gia tri LOD, LOQ cua phép thir x4c dinh duoc dat yéu ciu.

4. KET LUAN

Qua thdm dinh phuong phép dinh tinh, dinh lugng
rutin trong dugc liéu Tra hoa vang cho thdy phuong phap
c6 do dac hiéu tét, khoang tuyén tinh xay dung cé su
tuong quan tuyén tinh chat ché gitra dién tich pic va nong

d6 dung dich; phuong phép xay dung c6 do lap lai, do
chinh x4c, d6 dung dat yéu ciu; phwong phap c¢6 gisi han
phat hién 1a 1,5 pg/g va giéi han dinh lugng 1a 4,5 ng/g.
Nhu vay phuong phép c6 thé ap dung dé dinh tinh, dinh
luong rutin trong duoc li€u Tra hoa vang (hoa).
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