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Tém tit
Mouc tiéu: Xay dung phuong phdp dinh luong dong thoi 6-shogaol, 6-gingerol,
8-gingerol, 10-gingerol trong girng bang phuwong phdp sic ky 16ng hidu nang cao
(high-performance liquid chromatography - HPLC) trng dung trong kiém nghiém
nguyén lidu va thanh phdm. Phuwong phdp nghién citu: Khao sat, lva chon diéu
kién sic ky. Tham dinh phuong phédp phan tich theo huéng dan chung ctia ICH
(International Conference on Harmonisation). Két qud: Nghién ctru da lya chon
duoc cdc diéu kién sic ky gém coOt InertSustain AQ - C18 (150 x 4,6mm, Sum),
detector UV budc song 280nm; h¢ dung mdi pha dong: Acetonitril (C) va acid
acetic 0,1% (A) chay theo chuong trinh gradient (0 - 10 phit, C 50%; 10 - 40
phiit, C 50% - 90%; 40 - 45 phit, C 90% - 100%; 45 - 50 phit, C 100% - 50%);
thé tich bom miu 1a 10uL; téc d6 dong pha dong 1a 1,0 mL/phit. Tham dinh
phuong phap sic ky vé tinh tuong thich hé thong, do dic hiéu, do chon loc, do
ding va do chinh xdc. Két lugn: Pa xay dung duoc phuong phédp dinh luong
dong thoi 6-shogaol, 6-gingerol, 8-gingerol, 10-gingerol. Két qua thim dinh cho
thdy, phuong phdp phén tich ddp ung yéu ciu theo huéng dan ciia ICH.
Tir khoa: 6-shogaol; 6-gingerol; 8-gingerol; 10-gingerol; Sic ky 1ong hiéu
nang cao.
SIMULTANEOUS DETERMINATION METHOD OF 6-SHOGAOL,
6-GINGEROL, 8-GINGEROL, AND 10-GINGEROL
BY HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY
Abstract

Objectives: To develop a method to simultaneously quantify 6-shogaol,
6-gingerol, 8-gingerol, 10-gingerol in ginger using high-performance liquid
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chromatography - HPLC for application in raw material testing and finished
products. Methods: The validation was carried out in accordance with ICH
guidelines. Results: The optimal condition of parameters was: InertSustain AQ -
Cigcolumn (150 x 4.6 mm, Sum); injection volume (10 pL); the mixture of ACN
(C) and acetic acid 0.1% (A) as mobile phase in gradient elution mode: (0 - 10
min, C 50%; 10 - 40 min, C 50% - 90%; 40 - 45 min, C 90% - 100%; 45 - 50
min, C 100% - 50%) with a flow rate of 1 mL/minute); detection at 280nm. The
method was validated with the following criteria: System suitability, selectivity,
linearity, precision, accuracy, LOD, and LOQ. Conclusion: The simultaneous
determination of 6-shogaol, 6-gingerol, 8-gingerol, and 10-gingerol was fully

validated in accordance with ICH.

Keywords: 6-shogaol; 6-gingerol; 8-gingerol; 10-gingerol; High-performance

liquid chromatography.

PAT VAN PE

Gung (Zingiber officinale Rosc.) 1a
loai ciy trong mang lai gid tri kinh té
cao cho nganh néng nghi¢p Viét Nam,
dugc sir dung nhu mot gia vi trong ché
bién cdc mén in, dong thoi cling 1a
mdt trong cic vi thudc cua y hoc cd
truyén (YHCT) ¢6 tac dung On trung
tdn han dé chita mot sd bénh nhu dau
bung, chan tay lanh...[1, 2]. Trong
nhitng nim gan ddy, ging di duogc
chirng minh c6 cdc hoat tinh sinh hoc
nhu: Chéng oxy héa, chéng viém,
khang khuan va chéng ung thu...[3],
nho vao cdc thanh phan quan trong
nhu: 6-shogaol, 6-gingerol, 8-gingerol,
10-gingerol,...dem lai nhiéu tic dung
¢6 hiéu qua trong diéu tri bénh [4].

Pé danh gid chat lwong cic san
phiam c6 ngudn gdc tir gimg trén thi
truong can ¢6 phuong phép dinh luong
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phit hop vé6i diéu kién thuc té trong
nuéc, dé trién khai. Do do, nghién cuu
nay duoc thyc hién nham: Xay dung va
tham dinh phwong phdp dinh lwong
dong thoi 6-shogaol, 6-gingerol, 8-
gingerol, 10-gingerol bcfng sdc ky long
hiéu nang cao.

NGUYEN VAT LIEU
VA PHUONG PHAP NGHIEN CUU

1. Nguyén vat liéu, hoéa chit
va thiét bi
- Chat chuan 6-shogaol (S6 16:

CFN99531),  6-gingerol  (S6  16:
CFN99931),  8-gingerol  (S6  16:
CFN99131), 10-gingerol  (S6  16:

CFN99132); acetonitril, methanol, acid
acetic bang (Merck - Dtic), nudc cat,
methanol, acetonitril dat tiéu chuén
HPLC, va mdt sb héa chit dung méi
khdc dat tiéu chudn tinh khiét phén tich.
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- Hé¢ thong HPLC Waters e2695
(M9); Cot AQ - C18 (150 x 4,6mm,
Sum); Can phan tich Mettler c6 do
chinh x4c 0,Img (Mettler - PBuc).

- Céac dung cu thi nghi¢ém khéac:
Chay cbi st, binh dinh muc, cbc ¢
mo, rdy va cac dung cu khéc... dat tiéu
chuan ding cho phong thi nghiém
phan tich.

2. Phwong phap nghién ctiru

* Chudn bi mdu:

Mau thir: Can chinh xdc khodng
1,0g gung kho thai lat, thém 40mL
MeOH, chiét siéu am 2 gid ¢ 40°C, ly
tam 14y dich chiét. Cho toan bd dich
chiét vao binh dinh muc S0mL. Bo
sung vira du thé tich bing MeOH, lic
situ am 30 phat, loc qua mang
0,45um, dem phan tich HPLC.

Mau chuan: Can chinh xidc khoang
20mg 6-gingerol, 20mg 8-gingerol,
20mg 6-shogaol, 20mg 10-gingerol
hoa tan trong MeOH dé dugc céc dung
dich chuan gbc c6 ndng do 1a 2000
ug/mL. Tt dung dich nay chuan bi céc
day chuan hdn hop 4 chat c6 nong do
khic nhau 2,5 pg/mL; 5 pg/mL; 12,5
ug/mL; 25 pg/mL; 50 pg/mL; 100
ug/mL va 250 pg/mL.

Mau tring: MeOH

* Lya chon diéu kién sdc ky:

Céc thong s6 cho qud trinh sic ky
bao gém: cot AQ - C18 (150 x 4,6mm,

Sum), detector UV, budc song 280nm;
nhiét d6 cot 1a 30°C; thé tich bom
miu 10pL; toc d6 dong pha dong
1,0 mL/phut. [4]

Tién hanh khao sit cdc hé dung mdi
pha dong sau:

-Hé 1 (CT1): ACN (C): Acid acetic
1% (A) (60:40) chay déng dong 50 phit.

- Hé 2 (CT2): ACN (C): Acid acetic
0,1% (A) chay theo chuong trinh gradient
(0 - 10 phut, C 40%; 10 - 40 phit, C
40% — 90%; 40 - 45 phuit, C 90% —
100%; 45 - 50 phiit, C 100% — 40%).

- H¢ 3 (CT3): ACN (C) va acid
acetic 0,1% (A) chay theo chuong
trinh gradient (0 - 10 phut, C 50%; 10 -
40 phut, C 50% — 90%; 40 - 45 phut,
C 90% — 100%; 45 - 50 phut, C 100%
— 50%).

* Tham dinh phirong phdp phan tich:

Phuong phdp phén tich duoc tham
dinh theo hudng dan chung ciia ICH vé
thim dinh phwong phdp phén tich [5]
gém: Tinh tuong thich h¢ théng, chon
loc - dac hiéu; khoang néng do tuyén
tinh; do chinh xac; do ding; giodi han
phat hién (LOD) va gidéi han dinh
lugng (LOQ).

* Xip Iy 56 liéu: SO liéu dugc phan
tich thong ké trén phan mém Microsoft
Excel 365.
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KET QUA NGHIEN CUU
1. Két qua lya chon diéu kién sic ky

Tién hanh khao st cdc chwong trinh da lya chon véi miu c6 ndng d6 timg
chat 1a 25 pg/mL.
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Hinh 3. Sac ky do CT3.

Két qua cho thay, & sic ky d6 (SKP) CT1, pic cia cic chat phan tich chua cin
ddi, chua tiach nhau hoan toan; & SKP CT2, pic tich nhau hoan toan, tuy nhién
pic chua céan ddi, chan pic bi kéo dudi; & SKP CT3, pic tach nhau hoan toan,
hinh anh pic can d6i, sic nét, thoi gian xudt hién pic ngin, hé s bat dbi xtimg pic
xap xi bang 1. Tir két qua ndy, ching tdi lya chon diéu kién CT3 dé tién hanh
thim dinh phuong phdp dinh lugng.
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2. Két qua tham dinh phwong phéap dinh lwong

* Tinh twong thich hé thong:

Tiém 6‘1§n dung dich chuan hdn f’l()’p 6—gingerql, 8—ging(?rol, 6—sh0gqol, 10-
gingerol nong d¢ 25 pg/mL vao hé thong HPLC, tién hanh sac ky theo diéu kién
da xay dung. Két qua dugc trinh bay ¢ Bang 1.

Bang 1. Két qua khao sét tinh tuong thich hé thong cua phuong phép.

6-gingerol 8-gingerol 6-shogaol  10-gingerol

Thoi gian luu 7,002 + 15,363 + 17,919+ 24,006 +
(phiit) 0,110 0,112 0,088 0,059

Dién tich pic 103710 + 106757 + 152052+ 108366 +

(WAU.s) 271,872 348,459 870,554 348,906

S6 dia 8531 + 18464 + 28398 + 61441 +

1y thuyét 112,747 214,134 172,640 583,342

Hé sb kéo dudi 1,054 + 1,015 + 1,009 + 1,005 +
(As) 0,014 0,014 0,011 0,008

Két qua cho thdy do 1éch chuan twong ddi RSD % vé thoi gian luu, dién tich
pic, s dia ly thuyét va hé s kéo dudi ciia 6-gingerol, 8-gingerol, 6-shogaol, 10-
gingerol déu nho hon 2%. Hé s6 kéo dudi déu nam trong khoang chp nhan 0,9 <
As < 2,0; s6 dia ly thuyét cia cdc chat > 4000 dia. Nhu vy, phuong phdp phi
hop véi hé thong phan tich.

* Tinh dac hiéu, chon loc:

Phén tich ddng thdi mau chudn, mau thir, mau tring trong cing diéu kién sic
ky, két qua thé hién & hinh 4, hinh 5 va hinh 6.
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Hinh 4. Sic ky d6 miu tring.
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Hinh 5. Sac ky d6 mau chuan.
0.157
5 0.10]
= 1 @©
o | 5 & 3
] | 0 o] 25
0.004 . S - e
LER EI S B IS B N E A FNS L B A S LA S R L S S A N
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00

Minutes

Hinh 6. Sic ky do mau thir.
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Hinh 7. Ph6 UV mau chuin va mau tht.

Thoi gian luu twong Ung cua pic 6-gingerol, 8-gingerol, 6-shogaol va 10-
gingerol trén mAu chuan va mau thir nhu nhau. MAu tring khong xuét hién pic &
trong khoang thoi gian Iuu twong ng vé&i thoi gian luu pic cua chat phan tich.
Pic clia 6-gingerol, 8-gingerol, 6-shogaol, 10-gingerol trén mau thir va mau
chuan 12 can dbi, sic nét, do rong chan pic nho, phd UV cua mau chuin va mau
thir cho thdy cdc pic twong tng c¢6 ciing phd UV. Két qua cho thdy, phwong phdp
nay dam bao do chon loc va dac higu.
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* Khodng nong dé tuyén tinh:

Két qua khao sét sy phy thudc tuyén tinh giita ndng do vai dién tich pic cia 6-
gingerol, 8-gingerol, 6-shogaol va 10-gingerol véi khoang nong do lam viéc tir
2,5 ug/mL dén 250 pg/mL dugc thé hién & cic bang 2, bang 3, bang 4, bang 5 va
hinh 7, hinh 8, hinh 9, hinh 10, hinh 11.

Bing 2. Két qua khao sét sy phu thudc ciia Spic va nong do ciia 6-gingerol.

MAiu 1 2 3 4 5
C (ug/mL) 2,45 12,25 49 98 245
Dién tich pic
N p 10749 50600 195830 429222 1015848
trung binh (uAU.s)
Phuong trinh hdi quy y =4078,1x + 1970,7 (R* = 0,9992)
1000000.000 y =4078,1x + 19707 e

— R2=10,9992 -
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Hinh 8. Mbi quan hé tuyén tinh cua dién tich va nong d6 cta 6-gingerol.

Bang 3. Két qua khao sét su phu thudc cua dién tich pic
va nong do cua 8-gingerol.

MAu 1 2 3 4 5
C (ug/mL) 2,45 4,9 12,25 24.5 49

Dién tich pic
trung binh (uAU.s)
Phuong trinh hoi quy y = 3997,4x +2419,3 (R* = 0,9997)

11473 21336 54287 103219 201539
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Hinh 9. Mbi quan hé tuyén tinh cua dién tich va nong d6 cta 8-gingerol.

Bang 4. Két qua khao sat su phu thudc cta dién tich pic
va nong do clia 6-shogaol.

Mau 1 2 3 4 5

C (ug/mL) 2,45 4,9 12,25 24,5 49

Dign tich pic 14864 28389 77353 150728 290234

trung binh (uAU.s)
N A- 2
Phuong trinh hoi quy y =5808,4x + 1954,3 (R" = 0,9993)
350000
200000 v = 5808.4x + 19553,3 1L
& R2=0,0003 7
= 250000 E _
- -
.=: Bl YaYa¥aTs) /,
g _—
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Hinh 10. Mbi quan h¢ tuyén tinh ctia dién tich va ndng do ctia 6-shogaol.
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Biang 5. Két qua khao sét su phu thudc ctia Spic va ndong do cua 10-gingerol.

Mau 1 2 3 4 5

C (ug/mL) 2,45 4,9 12,25 24,5 49

Dién tich pic
12131 22019 54378 107567 204507

trung binh (uAU.s)
~ A 2
Phuong trinh hoi quy y =4061,9x + 2945,2 (R = 0,9994)
250000
- s .
g y =40061.9x +2945.2 P
= <bubuu 2 — 0 OO0/ — 7
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= 7
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Hinh 11. Méi quan hé tuyén tinh cta dién tich va nong d6 cua 10-gingerol.

Két qua cho thay trong khoang néng d6 da khao sét, phwong phdp dinh luong
¢6 do tuyén tinh cao gitra ddp ung dién tich pic va ndng do dung dich, su phu
thudc dugc thé hién qua cic phuong trinh hdi quy tuyén tinh: y = 4078,1x +
1970,7 (R* = 0,9992) v&i 6-gingerol; y = 3997,4x + 2419,3 (R* = 0,9997) v&i 8-
gingerol; y = 4061,9x + 29452 (R* = 0,9994) vdi 10-gingerol; y = 5808,4x +
1954,3 (R* = 0,9993) véi 6-shogaol.

* Do chinh xdc:

Két qua khao sit do chinh xdc trung gian cia 6-gingerol, 8-gingerol, 10-
gingerol va 6-shogaol qua cdc ngay duoc thé hién lan luot & cdc bang 6, bang 7,
bang 8 va bang 9 cho thay do léch chuan twong ddi (RSD %) déu < 2%, dat yéu
cu vé chi tiéu d¢ chinh x4c.
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Bang 6. Két qua danh gid d¢ chinh xdc trong ngay va khic ngay cta 6-gingerol.

Ngay 1 Ngay 2 Ngay 3
N:(”)ng d? Nong d¢ Nong do Nong do
mau phan Dién  ngoaisuy  Dién  ngoaisuy  Dién  ngoaisuy
tich tich pic tirdwong tich pic tirdwong tich pic tir dwong
chuén chuén chuén
20141 4,46 20420 4,52 20103 4,45
LQC
19918 4,40 20247 4,48 20360 4,51
(5 pg/mL)
20184 4,47 20439 4,53 20425 4,53
Gid tri X = 4,44 X =451 X =4.49
thdng ké theo SD = 0,04 SD = 0,03 SD = 0,04
timg ngay RSD =0,79% RSD =0,58% RSD =0,93%
Gid tri thong —
A R X =4,48; SD = 0,03 ; RSD = 0,76%
ké ca 3 ngay
50588 11,92 50603 11,93 50893 12,00
MQC
(12,5 pg/mL) 50736 11,96 50635 11,93 50886 11,99
50842 11,98 50664 11,94 50788 11,97
Gid tr X=1195 X=11,93 X=11,99
thong ké theo SD =0,03 SD =0,01 SD =0,01
tung ngay RSD =0,26% RSD =0,06% RSD =0,12%
Gid tri théng ké _
. N X =11,96; SD = 0,02; RSD = 0,15%
ca 3 ngay
105317 25,34 105064 25,28 105317 25,34
HQC
(25 pg/mL) 105386 25,36 105060 25,28 105184 25,31
105230 25,32 105020 25,27 105680 25,43
Gid tri X = 25,34 X = 25,28 X = 25,36
thong ké theo SD =0,02 SD =0,01 SD =0,06
ting ngay RSD = 0,08% RSD =0,02% RSD =0,25%
Gid tri théng ké —
. N X =25,33; SD=0,03 ; RSD =0,12%
ca 3 ngay
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Bang 7. Két qua danh gid do chinh xéc trong ngay va khac ngay cua 8-gingerol.

Ngay 1 Ngay 2 Ngay 3
Nf)ng do Nong d¢ Nong d¢ Nong do
mau phan Dién ngoai suy Dién ngoai suy Dién ngoai suy
tich tich pic  tirdwomg tich pic  tir dwomg tich pic  tir dwong
chuin chuin chuin
21606 4,80 21227 4,70 21120 4,68
H
QcC 21484 4,77 21341 4,73 21549 4,79
(5 pg/mL)
21563 4,79 21469 4,77 21248 4,71
Gié trj X =479 X =473 X=472
théng ké theo SD =0,02 SD = 0,03 SD =0,06
timg ngay RSD =0,32% RSD = 0,64% RSD = 1,17%
Gid tri thong ké _
AR X =4,75; SD = 0,03; RSD = 0,71%
ca 3 ngay
53850 12,87 54043 12,91 54043 12,91
MQC
4061 12,92 4104 12 401 12,91
(12,5 pg/mL) 5406 9 5410 93 54015 9
54160 12,94 54209 12,96 54056 12,92
Gid tri X=1291 X =12,93 X = 12,91
théng ké SD = 0,04 SD =0,02 SD =0,01
theo timg ngay RSD =0,31% RSD = 0,16% RSD = 0,04%
Gid trj thng ké —
AR X =12,92; SD = 0,02; RSD = 0,17%
ca 3 ngay
103906 25,39 103859 25,38 103353 25,25
HQC
25 pgml) 103865 25,38 103571 25,30 103413 25,26
103551 25,30 103748 25,35 103512 25,29
Gid tri X =25,36 X =25,34 X =2527
théng ké theo SD = 0,05 SD = 0,04 SD =0,02
timg ngdty RSD =0,19% RSD = 0,14% RSD = 0,08%
Gid tri théng ké —
s X =25,32; SD = 0,04; RSD = 0,14%
ca 3 ngay
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Bing 8. Két qua danh gid do chinh xdc trong ngay va khic ngay cta 6-shogaol.

Ngay 1 Ngay 2 Ngay 3
Nong db Nong d9 Nong do Néng d9
mau phan Dién ngoai suy Dién ngoai suy Dién ngoai suy
tich tich pic  tirdwong tich pic tir dwong tich pic  tir dwong
chuin chuin chuin
29469 4,74 29319 4,71 29694 4,78
LQC
29749 4,79 29234 4,70 29638 4,77
(5 pg/mL)
29123 4,68 29424 4,73 29626 4,76
Gid tri X =4,73 X =471 X =458
théng ké theo SD =0,05 SD = 0,02 SD =0,01
tng ngay RSD = 1,14% RSD =0,35% RSD =0,13%
Gid tri théng ké _
R X =4,74; SD = 0,03; RSD = 0,54%
ca 3 ngay
77083 12,93 77034 12,93 77081 12,93
MQC
(125 pg/ml) 77117 12,94 76800 12,89 77013 12,92
77180 12,95 77043 12,93 77066 12,93
Gid tri X = 12,94 X =12,91 X =12,93
thdng ké theo SD = 0,01 SD = 0,02 SD = 0,01
ttmg ngay RSD =0,07% RSD =0,18% RSD = 0,05%
Gid tri thong ké _
R X =12,93; SD = 0,01; RSD = 0,10%
ca 3 ngay
150908 25,64 150893 25,64 150650 25,60
HQC
Q 150642 25,60 150874 25,64 150796 25,63
(25 pg/mL)
150389 25,56 150801 25,63 150427 25,56
Gid tri X =25,60 X =25,64 X =25,60
théng ké theo SD = 0,04 SD = 0,01 SD =0,03
ttmg ngay RSD =0,17% RSD = 0,03% RSD =0,12%
Gid tri thong ké _
s X =25,61; SD=0,03; RSD =0,11%
ca 3 ngay
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Bang 9. Két qua d4nh gid 6 chinh xdc trong ngay va khéc ngay cua 10-gingerol.

Ngay 1 Ngay 2 Ngay 3
Néng dp miu Nong dd Noéng do Nong do
phan tich Dién ngoai suy Dién ngoai suy Dién ngoai suy
tichpic tirdwong tichpic tirdwong tich pic tir dwong
chuin chuin chuin
22446 4,80 22635 4,85 22030 4,70
LQC
Q 22322 4,77 22329 4,77 22140 4,73
(5 pg/mL)
22488 4,81 22623 4,84 22069 4,71
Gid tri X =4,79 X =482 X =471
théng ké theo SD = 0,02 SD = 0,04 SD =0,01
timg ngay RSD = 0,44% RSD = 0,88% RSD = 0,29%
Gid trj théng ké _
Ca s X =4,78; SD = 0,03; RSD = 0,54%
ca 3 ngay
55065 12,83 55093 12,84 55064 12,83
MQC
55510 12,94 55079 12,83 55210 12,87
(12,5 pg/mL)
55204 12,87 55124 12,85 55066 12,83
Gia tri X =12,88 X = 12,84 X = 12,84
thong ké theo SD = 0,06 SD = 0,01 SD = 0,02
timg ngay RSD = 0,44% RSD = 0,04% RSD = 0,16%
Gid tri théng ké _
s X =12,85; SD = 0,03; RSD =0,21%
ca 3 ngay
108770 26,05 108512 25,99 108165 25,90
HQC
Q 108209 25,91 108209 25,91 108122 25,89
(25 pg/mL)
108468 25,98 108505 25,99 108193 25,91
Gid tri X =2598 X =25,96 X =2590
thong ké theo SD =0,07 SD = 0,04 SD = 0,01
tmg ngay RSD =0,27% RSD = 0,16% RSD = 0,03%
Gid tri théng ké —
oy s X =25,95; SD = 0,04; RSD = 0,15%
ca 3 ngay
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*Po diing:

Do ding cia phuong phip dugc thyc hién theo phuong phdp thém chuén.
Chiét khoang 1,0g miu gimng kho theo muc chuan bi mau thir ctia phuong phap
nghién ciru, thém cac luong chuén thich hop (80%, 100%, 120%) di biét nong do
0 v&i mau thir. Phan tich sic ky theo diéu kién da chon dugc, dya vao duong hoi
quy tuyén tinh, dién tich pic ciia miu thir va miu thir thém chuan dé ngoai suy
lugng thém vao ban dau. PO thu hdi hoat chit duge xé4c dinh dua vao ty 1€ %
lwong tim thay dudng chuan so véi luong thuc té thém vao. Két qua khao sit do

diing ctia phuong phap voi cdc mau phén tich duoc thé hién ¢ bang 10.

Bang 10. Két qua khao sat do ding ctia phuong phdp.

Lwong thém vao

LQC
P thu hoi

MQC

HQC

99,27+ 1,44

6-gingerol (X + SD, %
gingerol ) RSD = 1.45%)

98,29 + 0,79
(RSD = 0,80%)

100,53 + 1,03
(RSD = 1,03%)

99,32 £0,11

8-gingerol (X = SD, %
gingerol 2 RSD=0.11%)

97,32 + 1,38
(RSD = 1,42%)

98,13 + 0,99
(RSD = 1,01%)

99,04 + 1,23

6-shogaol (X + SD, %)
(RSD = 1,25%)

98,59 £ 0,51
(RSD =0,52%)

102,06 + 0,24
(RSD = 0,23%)

95,74 £ 0,36

10-gingerol (X + SD, %
gingerol ( ©) " (RSD = 0.38%)

99,36 + 0,78
(RSD = 0,79%)

100,44 £ 0,53
(RSD =0,53%)

Két qua cho thdy, phuong phdp phan tich ¢6 do thu hdi cua 6,8,10-gingerol va
6-shogaol tir 95,74 - 102,06% v&i gia tri d6 1éch chudn tuong ddi (RSD %) < 2%.
Nhu vay, phuong phap phan tich dat yéu cau vé d¢ ding.

* Gioi han phdt hién, gioi han dinh luong:

Duya vao d6 do nhidu duong nén tai thoi gian luu twong tng voi thoi gian luu
ctia cht phan tich, ta tinh dugc LOD va LOQ theo cong thirc k x SD/8 (k = 3,3

cho LOD va 10 cho LOQ).
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Biang 11. Két qua khao sat LOD va LOQ ctia cdc chat phén tich.

6-gingerol 8-gingerol 6-shogaol 10-gingerol
SD 2,828 2,828 1,414 4,243
Heé sb géc (8) 4078,26 3980,83 5779,90 4062,85
LOD 0,002 0,002 0,001 0,003
LOQ 0,007 0,003 0,002 0,010

Két qua cho thdy rang giéi han phat hién va giéi han dinh luong cia 6-
gingerol 1an lugt 1a 0,002 va 0,007 pg/mL; cia 8-gingerol lan luot 14 0,002 va
0,003 pg/mL; cua 6-shogaol lan lugt 1a 0,001 va 0,002 ug/mL; va cua 10-
gingerol lan lugt 12 0,003 va 0,010 pg/mL.

Nhu vay, phuong phdp phan tich dinh luong dong thoi 6-shogaol, 6-gingerol,
8-gingerol, 10-gingerol bang HPLC dam béo tinh twong thich hé thong, do dic
hi¢u, do chon loc, d§ ding va do chinh xac cao, cac Kkét qua danh gia déu nim
trong gidi han cua ICH [5]. Do d6, phuong phdp dd xdy dung va thim dinh nay
phit hop cho dinh lugng ddng thoi 6-shogaol, 6-gingerol, 8-gingerol, 10-gingerol
trong cdc mau ging nguyén liéu, ban thanh pham.

BAN LUAN

Phuong phdp HPLC c6 dd§ chinh
xdc, do nhay cao, thoi gian phan tich
nhanh va phit hop véi hau hét cic
phong kiém nghiém trong nudc. Két
quéa nghién ciru cho thiy phwong phap
dinh lugng dong thoi 6-shogaol, 6-
gingerol, 8-gingerol, 10-gingerol bang
HPLC st dung AQ - C18 (150 x
4,6mm, Sum), detector UV, budc song
280 nm; h¢ dung mdi pha dong:
Acetonitril (C) va acid acetic 0,1%
(A) chay theo chuong trinh gradient;
thé tich bom mau 1a 10uL; toc do dong
pha dong 12 1,0 mL/phit don gian, dé

thyuc hién, phuong phép c6 do dac hicu,
d6 nhay, tinh tuong thich hé théng, do
chinh xdc va d¢ ding cao. Két qua nay
lam co s& cho viéc nghién cuu dinh
lugng trong phép thir 4o hoa tan cling
nhu kiém nghiém ham lugng ciia céc
hop chat phenolic trong girmg nguyén
liéu va dang bao ché.

KET LUAN
Pa xdy dyng va tham dinh duoc
phuong phdp dinh lugng ddng thoi 6-
shogaol, 6-gingerol, 8-gingerol, 10-
gingerol bang HPLC sir dung AQ -
C18 (150 x 4,6mm, Sum), detector UV
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do ¢ 280nm; h¢ dung mdi pha dong:
Acetonitril (C) va acid acetic 0,1% (A)
chay theo chuong trinh gradient (0 - 10
phit, C 50%; 10 - 40 phdt, C 50% -
90%; 40 - 45 phut, C 90% - 100%; 45 -
50 phiit, C 100% - 50%); thé tich bom
mau 1a 10ul; téc d6 dung modi pha dong
la 1,0 mL/phit. Phuong phdp da xay
dung 12 tuong thich véi hé théng sic
ky, dam bao dd chon loc dac hi¢u; do
ding (> 95%) va do chinh xac cao
(RSD < 2,0%) ddp tmg yéu cau quy
dinh cua ICH.
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