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TOM TAT
Dt vin dé: Tra hoa tan chira cao khé 1d xodi la san pham cé tiém ndng g dung trong ho
tro cham soc siec khoe. Manglferm la hop chat dic trung trong la xoai, dwoc chon lam chdt chi diém
héa hoc dé kiém sodt va tiéu chudn héa chat luong san pham Trong béi canh do, viéc thiét ldp mot
quy trinh dinh heong mangiferin dwoc tham dinh ddy di la yéu cau khoa hoc cdp thiét. Muc tiéu
nghién civu: Thiét Idp va tham dinh phwong phdp dinh hrong mangiferin trong tra hoa tan cao khé ld
xodi bang hé thong sdc ky long hiéu nang cao Shimadzu Prominence-i LC-2030C 3D Plus tich hop
ddu do dai diod quang (Photodiode Array Detector; PDA), tudn thi: huéng dan tham dinh ctia AOAC
va ICH Q2(R2). Déi twong va phwong phdp nghién ciru: Mau thir tra hoa tan gia dinh, mau thir cao
lé xodi, mdu gia dwoc. Quy trinh sdc ky dwoc thiét ldp trén hé thong HPLC/PDA véi cdc théng sé phit
hop. Phwong phdp duoc tham dinh theo tiéu chi: tinh twong thich hé thong, tinh ddc hi¢u, khoang
tuyén tinh, do diing va d¢ chinh xdc. Két qud: Piéu kién sdc ky dwoc chon bao gom: cét InertSustain
Cis (150 mm x 4,6 mm; 5 um), pha déng ddng dong acetonitril — dung dich acid phosphoric 0,2%
theo ty 16 15:85 (v/v), toc do dong 1,0 mL/phiit va thé tich tiém mau 10 uL. Phuong phdp ddp ieng tinh
twong thich hé thong va tinh dic hiéu. Khodng tuyén tinh xdc dinh dwoc trong pham vi 19,90-79,59
ug/mL véi hé so tmmg quan 12> 0,999. Ty 1é thu hoi trung binh dat 97,30-99,50%, hé s6 bién thién
RSD = 1,1%, dap vng gici han chdp nhan theo hwéng dan tham dinh quéc té. Ham lwong mangiferin
dinh lugng dwoc trong mau thit tra hoa tan dat 99,50% so véi ham luong Iy thuyét (RSD 1,1%,n=
18). Két lud@n: Quy trinh phén tich dinh heong mangiferin dat yéu cau ve do tin cdy va cé thé dp dung

trong kiém nghiém, kiém sodt chat lwong tra hoa tan chira cao khé ld xodi.
Tir khoa: Mangiferin, HPLC/PDA, cao kho ld xoai, tra hoa tan.

ABSTRACT

DEVELOPMENT AND VALIDATION OF AN HPLC METHOD FOR
QUANTITATIVE DETERMINATION OF MANGIFERIN IN INSTANT TEA
CONTAINING DRIED MANGO LEAF EXTRACT

Tran Binh Thuan, Duong Thi Dieu Hien, Nguyen Ngoc Nha Thao"
Can Tho University of Medicine and Pharmacy

Background: Instant tea containing dried mango leaf extract is a promising product for
health-support applications. Mangiferin, a characteristic bioactive compound present in mango
leaves, was selected as a chemical marker for product quality control and standardization. The
establishment of a fully validated quantitative analytical procedure for mangiferin is therefore a
scientific necessity. Objectives: To develop and validate a quantitative method for the determination
of mangiferin in instant tea containing dried mango leaf extract using a Shimadzu Prominence-i LC-
2030C 3D Plus high-performance liquid chromatography system coupled with a photodiode array
detector (PDA), in accordance with AOAC and ICH Q2(R2) guidelines. Materials and methods:
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simulated instant tea samples, mango leaf extract samples, placebo samples. The analytical procedure
was developed on an HPLC/PDA system under optimized chromatographic conditions. Validation was
conducted across five parameters: system suitability, specificity, linearity, accuracy, and precision.
Results: The selected chromatographic conditions included an InertSustain C18 column (150 mm X
4.6 mm, 5 um) with an isocratic mobile phase consisting of acetonitrile and 0.2% phosphoric acid
solution (15:85, v/v), a flow rate of 1.0 mL/min, and an injection volume of 10 uL. The method met
system suitability requirements and demonstrated good specificity. The linearity range was 19.90—
79.59 ug/mL with a correlation coefficient (v?) greater than 0.999. The recovery ranged from 97.30%
to 99.50%, and the precision showed an RSD of 1.1%, meeting validation acceptance criteria. The
mangiferin content determined in the instant tea test sample reached 99.50% of the theoretical value
(RSD = 1.1%, n = 18). Conclusion: The developed method for mangiferin quantification demonstrated
adequate reliability and complies with validation requirements. The method is suitable for routine
quality control testing and standardization of instant tea products containing dried mango leaf extract.
Keywords: Mangiferin, HPLC/PDA, dried mango leaf extract, instant tea.

I. PAT VAN BE

Mangiferin la mgt hop chit polyphenol thudc nhém xanthone C- glycoside, dugc tim
thdy pho bién trong 14 xoai (Mangifera indica L.), da dugc chimg minh c6 nhiéu hoat tinh
sinh hoc quan trong nhu chdng oxy hoa, khang khuén, ha duong huyét, giam cholesterol va
diéu hoa mién dich [1]. Trén thé giéi, nhiéu phuong phap phan tich da duoc phat trién de
dinh luong mangiferin trong dugc liéu, cao chiét va cac dang ché pham khac nhau, chu yéu
su dung cac ky thuat nhe RP-HPLC [2], HPLC-UV [3], [4], [5], [6], HPLC-PDA [7]. Tuy
nhién, cac phuong phap nay chu yéu dugc xdy dung va thim dinh trén nén mau duoc liéu
tho, cao chiét, huyet twong hodc dich nude mit dong vat [2], [4], [5], hodc trén nén mau c6
thanh phan twong dbi don gian [3], [6], [7], chua dé cap dén nén mau ché pham phéi tron
nhiéu ta dugc nhu tra hoa tan, noi cac thanh phan ta dugc c6 kha niang gay nhiéu tin hiéu va
anh hudng dén d6 dic hiéu, do dang cua phép dinh lugng. Tai Viét Nam, da c6 mot $6
nghién ciru vé bao ché cao tir 14 x0ai, tuy nhién cac nghién ctru vé tra hoa tan tir 14 xoai con
han ché. Hién nay chwa c6 quy trinh phan tich dinh lugng mangiferin dugc xay dung va
thim dinh mot cach hé thong cho san pham tra hoa tan cao kho 1a xoai, dac biét la cac
phuong phap dap ting yéu cau thim dinh theo huéng dan qubc té (46 dac hiéu, do tuyén
tinh, d0 ding, d0 chinh x4c). Xuét phat tu thuc tién trén, nghién ctru “Xay dung va thAm
dinh quy trinh phan tich dinh luong mangiferin trong tra hoa tan cao kho 14 xoai bang
phuong phap sdc ky 16ng hiéu ning cao” dugc thuc hién nham xay dung va thim dinh day
du, c6 hé thong mot quy trinh dinh lugng mangiferin dic hiéu cho nén mau tra hoa tan chira
cao kho la xoai theo huong dan ICH Q2(R2) va AOAC, lam co 8¢ khoa hoc tin cdy phuc vu
kiém nghiém, kiém soat chat luong san pham, dong thoi gop phan xay dung co s khoa hoc
cho viéc tiéu chuan hoa va phat trién cac san phdm tra hoa tan tir dugc lidu tai Viét Nam.

IL. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu
Chét ddi chiéu: Mangiferin (Ngudn gdc: Toronto Research Chemicals; 16: 4-EOD-
105-1; Ham luong: 95,94%). MaAu tra hoa tan tu tao chtra cao chiét 14 xoai chuan héa ham

luong mangiferin (95,15%). Céc dung moi su dung bag g@)m methanol, ethanol, acetonitril,
acid phosphoric va nudc cat hai lan, tat ca dat ti€u chuan chat luong HPLC.

211



TAP CHi Y DU'Q'C HOC CAN THO - SO 102/2026

2.2. Thiét bi

Tét ca thiét bi phan tich dwoc hiéu chuan dinh ky theo chuan ISO/IEC 17025:2017, gém:
hé théng HPLC Shimadzu Prominence-i LC-2030C 3D Plus (Nhat Ban) tich hop diu do PDA;
can phan tich Mettler Toledo XS205 DualRange (Thuy Si; d = 0,01 mg); can phan tich AND
GH200 (Nhat Ban; d = 0,1 mg); bé siéu 4m Branson 5510 (Mexico); may ly tim Hettich (Drc).

2.3. Poi twong nghién ciru

Mau thir tra hoa tan gia dinh béng cach tron cao kho 14 xo0ai vdi céc ta dugc sir dung
trong bao ché tra hoa tan. Him lugng mangiferin trong mau gia dinh 4,988%

Dé phyc vu thim dinh phuong phap, cac loai miu sir dung trong nghién ctru dugc dinh nghia
nhu sau: (i) Mau chuan mangiferin: dung dich chuan mangiferin pha theo muc 2.4; (ii) Mau
gia duge (placebo): hdn hop ta duoc dung trong bao ché tra hoa tan nhung khong phdi tron
cao kho 14 xoai; (iii) Mau thir tra hoa tan gia dinh: mau mo ta 6 trén, chira mangiferin ¢ ham
lugng danh dinh; (iv) Mau thir ty tao (mau thém chuin): miu gia dugc duge thém mot luong
chuin mangiferin xac dinh dé dat cac mirc nong do 50%, 100%, 150% so voi ham luong
danh dinh, ding cho tham dinh d ding; (v) Mau tring: dung méi pha mau (methanol —
nudce), khong chira mangiferin.

2.4. Phwong phap nghién ciru

- Khio sat va toi wu diéu kién sic ky: Cac thong sb sic ky dugc cb dinh bao gom
cot InertSustain Cig (150 mm X% 4,6 mm; 5 um), nhiét do cot 30°C, budc song phat hi¢n 258
nm, toc d6 dong 1,0 mL/phit va thé tich tiém mau 10 pL. Ty 1& thanh phan pha dong dugc
khéo sat dé xac dinh diéu kién phan tach tdi wu, cac ty 1¢ acetonitril: dung dich acid
phosphoric 0,2% (v/v) duoc khao sat bao gdbm (10:90) ; (15:85) va (20:80).

- Khio sat dung méi pha mau (DMPM): Can chinh x4c khoang 400 mg mau gid
dinh (twong duong v6i 20mg mangiferin) vao binh 100 mL. Hoa tan v6i DMPM. Si€u am
15 phit. Dé ngudi, thém DMPM vira di vach 100. Ly tdm. Hat 5 mL pha lodng véi nudc
vao binh 20 mL. Cac DMPM khao sat bao gébm: nudc, methanol - nudce (1:1), acid acetic
bang 0,2% - Acetonitril (90:10), ethanol - nudc (1:1), methanol - nuéc (80:20), methanol.

- Chuén bi miu thir tra hoa tan gia dinh: Can chinh xac khoang 400 mg miu gia
dinh (twong dwong v6i 20 mg mangiferin) vao binh 100 mL. Hoa tan v6i methanol. Si€u am
trong 15 phut. Bé ngudi, thém nude vira du vach 100, lac déu. Tién hanh ly tim tdc d6 5000
rpm trong 10 phat. Hat 5,0 mL pha loang v&i methanol vao binh 20 mL. Loc qua mang loc
0,45 pm.

- Chuén bi dung dich chuin: Can chinh xac khoang 10 mg chuan mangiferin vao
binh dinh mtrc 50 mL, hoa tan trong methanol véi su ho trg clia séng siéu 4m trong 15 phut.
pé ngudi, thém methanol vira da vach 50 lac déu. Léy chinh xac 5,0 mL dung dich nay vao
binh dinh mue 20 mL, bd sung methanol dén vach, lic déu, thu dugc dung dich chuén lam
viéc ndng do 50 pg/mL. Loc qua mang loc 0,45 pm.

- Chuin bi mau trang va mau gia duoc: Mau trang su dung truc tlep dung moi
pha miu (methanol — nuéc), khong chira mangiferin, dugce xir 1y qua cac budc siéu am, ly
tam, loc tuong ty quy trinh chuén bi mau tht & trén. Mau gia dugc: can chinh xac mot lugng
hén hop ta dugc (khong phdi tron cao kho 14 xoai) twong dwong khdi lvong mau thi, tién
hanh chiét va xir Iy theo dung quy trinh chudn bi mau thir tra hoa tan gia dinh.

- Chuén bi miu tu tao (mAu thém chuén) cho thim dinh d¢ ding: Mau gia duoc
duogc thém chinh xac mot luong dung dich chuan mangiferin dé dat cic murc ndng do tuong
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g 50%, 100% va 150% so véi ham lugng danh dinh trong mau thir, mdi mirc thuc hién 3
1an phan tich doc lap, xtr 1y theo quy trinh chudn bi mau thir.

- Thiam dinh quy trinh phén tich: Phuong phap duoc tham dinh theo cic tiéu chi
quy dinh trong ICH Q2(R2) va hudng dan AOAC: tinh tuwong thich hé thdng, tinh dic hiéu,
khoang tuyén tinh, do chinh xac va do ding.

III. KET QUA NGHIEN CUU

3.1. Piéu kién sic ky

D:\Data 2025\Kiem mau\Mangiferin\03-08-2025-Dinh luong\qcChuan_Mangiferin_rep01.lcd AU D:\Data 2025\Kiem mau\Mangiferin\03-08-2025-Dinh luong\Mau thu 1.lcd
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Hinh 1. Sic ky d6 mau chuan mangiferin va mau thir & diéu kién sic ky t6i uvu
Diéu kién séic ky tdi wu duoc lya chon ap dunqg cho toan bd nghién clru: cdt
InertSustain Cis (150 mm x 4,6 mm; 5 pm); pha dong dang dong acetonitril — dung dich
acid phosphoric 0,2% (15:85, v/v); toc d§ dong 1,0 mL/phut; thé tich tiém mau 10 uL; budc
song phat hién 258 nm; nhiét d6 c6t 30°C; thoi gian luu cua mangiferin tr khoang 5,3 phut.
- Khao sat pha dong: K&t qua cho thdy hon hop Acetonitril — dung dich acid
phosphoric 0,2% (15 : 85) cho pic sac ky can doi, doi xung cao va thoi gian phan tich phu hop.
Bang 1. Két qua dinh lugng mangiferin trong cac DMPM khao sat

STT Dung mdi pha miu Mau thir 1 Mau thir 2 Trung binh
1 Nudc 14,9 15,0 14,95
2 Methanol - nuéc (1:1) 78.5 78,1 78,30
Acid acetic bang 0.2% -
3 | Acctonitril (90:10) 262 258 26,00
4 Ethanol - nuéc (1:1) 76,7 76,6 76,65
5 Methanol - nudc (80:20) 93,5 93,7 93,60
6 | Methanol 98,8 99,2 99,00

- Khiio sat dung méi pha mau (DMPM): cho thiy sy khac biét rd rét vé ham luong
mangiferin dinh lugng dugc. Methanol cho két qua dinh luong mangiferin 6n dinh > 98%.
3.2. Thim dinh quy trinh phén tich
3.2.1. T}lém dinh tinh twong thich cia h¢ théng ‘ )
Dung dich chuan mangiferin nong d¢ 49,70 pg/mL duoc tiém lap lai 6 1an lién tiép vao hé
thong sac ky. Cac thong so sdc ky thu dugc trinh bay trong bang 2.
Béng 2. Két qua danh gia tinh twong thich hé thong

STT tR (phut) S pic (mAU"s) N As
1 5,30 2102865 24481 1,1
2 5,29 2102760 24351 1,1
3 5,30 2103678 24400 1,1
4 5,29 2053195 24491 1,1
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STT tR (phut) S pic (mAU"s) N As

5 5,29 2080226 24447 1,1

6 5,29 2103480 24307 1,1

Trung binh 5,29 2091034 24413 1,1
RSD (%) 0,1 1,0 - -

tR: thoi gian lwu; S: dién tich dinh; As: hé so doi xvmg; N: s6 dia 1y thuyét

RSD ctia thoi gian luu va dién tich dinh qua 6 1an tiém lién tiép déu dudi 2%, As =
1,1 (trong khoang 0,8—1,5), s6 dia ly thuyét N > 2000, dap ung yéu cau tuong thich hé thong.

3.2.2. Tham dinh tinh diic hiéu

ppppppp

Hinh 2. Sic ky @6 chdng phd (overlay) cac mau tham dinh tinh dic hiéu, kém phd UV

va do tinh khiét pic

Phan tich miu tring (dung mdi pha mau), mau gia dugc, mau chuan mangiferin, mau
thir tra hoa tan, mau thir ty tao ndng d6 50% - 100% - 150%. Két qua ghi nhan pic mangiferin
xuét hién tai tr = 5, 29 phut trén sac ky o mﬁu chuén. Khong c6 pic ngoai lai tai thoi gian
luu tuong Gmg trén sdc ky do mau tring va miu gia duoc. Sic ky dd cua mau thir tra hoa tan
va cic mau tu tao déu xut hién pic tai thoi gian luu trung khdp voi mau chuén, xac nhan
phuong phép cé tinh chon lgc cao véi mangiferin trong nén mau nghién ctiru.

3.2.3. Thim dinh tinh tuyén tinh

Séu dung dich chuén mangiferin dugc chuén bi tai cac mutrc nong do tir 19,90 dén
79,59 pg/mL (40%-160% ndng do lam viéc). Mdi nong d6 dugc phan tich 1ap lai ba lan. Mbi
quan hé giita nong d6 va dién tich dinh dwoc danh gia bang hdi quy tuyén tinh (Hinh 3).
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Hinh 3. D6 thi twong quan tuyén tinh giita ndng d¢ va dién tich pic cua mangiferin
Két qua thyc nghiém cho thay mangiferin trong khoang nong do 19,90 pg/mL -

79,59 pg/mL co sy twong quan tuyén tinh giita ndong do va dién tich pic véi hé sé twong
quan R? = 1,000.
3.2.4. Thim dinh d§ dung va d¢ chinh xac i o
. b6 dung dugc tham dinh theo phuong phap thém chuan vao mau trang tai ba mirc
nong do: 50%, 100% va 150%, moi muc thuc hién ba lan phan tich doc 1ap (Bang 3)
Bang 3. Két qua tham dinh d6 dung

Mirc nong do Ty 1& phuc hdi (%)
Lanl | Lan2 | Lan3 Trung binh (n = 3)
50% 98,70 | 98,10 | 97,90 98,23
100% 99,20 | 98,10 | 99,50 98,93
150% 97,30 | 98,60 | 97,80 97,90
Trung binh (n =9) - - - 98,36
RSD% (n=9) - - - 0,7

Pé tham dinh 6 lap lai, ham luong mangiferin trong tra hoa tan duoc phén tich 6
1an mdi ngay, trong 3 ngay lién tiép (bang 4). PO chinh xac trung gian duoc danh gia qua
phan tich lap lai mau thir 6 1an/ngay trong 3 ngay khong lién tiép. Két qua trung binh ham
luong mangiferin 14 99,50% (n=18, RSD = 1,1%), dugc trinh bay cu thé trong bang 5.

Béng 4. Két qua tham dinh d6 lap lai (d6 chinh xac trong ngay)

Khoi lwong | Ham lugng mangiferin trong Ham lugng mangiferin o
Mau mau thir 1 g6i (% so v6i ham lugng trung binh trong 1 goéi (% ;
~ s ~ RSD
(mg) nhan) so v&i ham lugng nhan)
1 405,2 100,59
2 400,2 99,59
3 401,8 99,97
4 399,2 99,25 99,70 0,50
5 398,7 99,57
6 402,5 99,49
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Bang 5. Két qua thim dinh d6 chinh xac trung gian

Ham luogng (%)
- . _
STT Neiy 1 Ny 2 Ngiy 3 Tglln:g }Z)Sll;h % RSD (n =18)
1 100,59 99.41 97.73 99,5 1.1
2 99,59 99,00 101,04
3 99,97 99,03 98,67
4 99,25 99,10 96,90
5 99,57 100,43 101,61
6 99,49 98,87 100,44
Trung binh 99,70 99,30 99,40
(n=6)
RSD%
-6 0.5 0,6 1,90

IV. BAN LUAN

Pbi voi didu kién sic ky lua chon, viéc chon pha ddng acetonitril - dung dich acid
phosphoric 0,2% (15:85, v/v) dua trén kha ning tao moi trudng pH thap va 6n dinh, han ché
su ion hoa ctia nhém phenolic ctia mangiferin, giam twong tac thir cap véi nhom silanol trén
pha tinh C18. Két qua khao sat cho pic mangiferin rira giai som (tR khoang 5,3 phut), hinh
dang pic can ddi (As khoang 1,4), tich hoan toan khoi pic isomangiferin (d6 phan giai >
2,0). Quy trinh xtr Iy mau chiét baing DMPM c6 siéu am, két hop ly tim va loc qua mang
0,45 um dugc xay dung nham khéc phuc nhiéu tin hiéu sic ky do nén mau tra hoa tan phdi
tron nhiéu ta dugc. DMPM methanol cho két qua dinh luong cao va on dinh nhét (gié tri
trung binh 99,0%, chénh léch gitta mau thir 1 va 2 1a khong dang ké) phu hop dé chiét t6i
da hoat chat va dam bao tinh 6n dinh cta quy trinh.

Céc thong sb tinh twong thich hé thong dé dat yéu ciu (As nam trong khoang 0,8—
1,5; N> 2000; RSD cua tr va dién tich dinh déu < 2%), khéng dinh hé théng sdc ky hoat
dong 6n dinh va c6 kha ning tai lap cao. Tinh dic hiéu cua phuong phap duoc chimg minh
thong qua séc ky do so sanh: khong co bat ky pic giao thoa ndo tai tr cua mangiferin trén
sdc ky d6 mau trang va mau gia dugc, cac mau thir déu ghi nhan pic 16 rang tai thoi gian
luu twong tmg. Piéu ndy phi hop vdi cac nghién ctru trude day trén cac nén mau thuc vat
khac nhu 14 Coffea arabica [3,6] va Salacia chinensis [7], trong d6 pic mangiferin déu tach
hoan toan khoi cac thanh phan di kém. Khoang tuyén tinh rong (19,90-79,59 pg/mL) voi
R?2> 0,999 phan anh mbi quan hé ty 1€ thuan gitra néng d6 chét phan tich va dién tich dinh.
Gia tri R? dat duoc trong nghién ciru nay twong dwong voi hé sb twong quan ghi nhan trong
cac cong trinh tuong ty trén cac duoc li¢u c6 chira mangiferin (0,9967-1,0000) [3,7]. Két
qué thim dinh d6 chinh xéc trung gian (RSD =1,1% n = =18) dap ung ngudng chap nhan cia
AOAC [11], x4c nhan phuong phap duy tri d6 tai 1ap 6n dinh ¢ cac thoi diém khac nhau,
tao co s& ap dung phuong phap phan tich hang loat mau theo lich trinh khong lién tyc. Ty
1¢ thu hoi trung binh 98,36% (RSD = 0,7%) trén ba muc ndng do khao sat xac nhan qua
trinh x&r Iy mau khong gay t6n that dang ké chét phan tich va khong c6 hiéu tmg nén anh
huong dén tin hiéu dinh luong.

O Viét Nam di c6 cac nghién ctru vé dinh luong mangiferin [4][12], trén thé gidi
nhiéu k¥ thuat phan tich da dugc 4p dung trén cac nén dugc lidu, ché pham khéc nhau
[2,3,4,5,10]. So véi cac phuong phap di cong bd, tap trung chu yéu trén nén duoc lidu thd
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hodc dich sinh hoc, nghién ctru nay gop phan b6 sung mét quy trinh HPLC/PDA dinh luong
mangiferin chuyén biét cho nén mau tra hoa tan phdi tron nhiéu ta dugc, cung cp cong cu
kiém nghiém thuc tlen c6 thé ap dung tryc tiép trong kiém soat chat lwong san pham. Két
qua dinh lugng thyc té cho thiy ham lwong mangiferin trong mau thir tra hoa tan dat trung
binh 99,50% so véi ham luong 1y thuyét (RSD = 1,1%, n = 18), khang dinh quy trinh khong
chi dat cac tiéu chi tham dinh ma con phan anh chinh x4c ham lugng hoat chét thyc té trong
san pham.

V. KET LUAN

Nghién ctru da thiét 1ap thanh cong quy trinh phan tich HPLC/PDA dé dinh lugng
mangiferin trong tra hoa tan chira cao kho 14 xoai. Phuong phap da dugc tham dinh theo huéng
dan ICH Q2(R2) va AOAC, dap tng tat ca cac tiéu chi vé tinh twong thich hé thdng, tinh dic
hiéu, khoang tuyén tinh, d6 dung va do chinh xac. Két qua budc dau cho thiy phuong phap co
tiém nang ing dung trong kiém soat chat lugng mangiferin dbi voi san pham tra hoa tan chira
cao kho 14 xoai.
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