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DANH GIA HAM LUONG TONG FLAVONOID TREN MOT SO LOAI RAU
PUCC TRONG TAI HAI BIA BAN DA NANG VA QUANG NAM

Nguyén Tran Ngoc Huong?, Lé Thi Hiéu®, Bui Hiru Hung®, Nguyén Thi Ngoc Hién¢

Té6m tit:

Rau la nguén thyc pham thiét yéu trong ché do dinh dudng hdng ngay, giau dudng chat
va chét chong oxy hoa, dic biét la flavonoid. Ham luong flavonoid trong rau c6 nhiéu
bién dong dang ké boi diéu kién canh tac, moi truong va phuong phép xt Iy mau. Hién
nay con thi€u nghién cttu danh gia cu thé ham luong flavonoid trong céc loai rau phd
bién tai nhitng dia ban Da Ndng va Quang Nam. Nghién cttu nay duoc thyc hién nhdm
danh gia su khac biét vé ham lugng flavonoid trong bon loai rau gom Rau ma, Cai cuc,
Ma dé va Diép c4, dugc thu thap tai bon dia diém: Quan Cam L¢, Huyén Hoa Vang (Da
N&ng), Thanh pho Hoi An va Huyén DPai Loc (Quang Nam). Ham lugng flavonoid duoc
dinh lugng bang phuong phép tao phtic v6i AlCl; va do quang phd tai bude song 420 nm
va dugc tinh toan theo chuan quercetin. Két qué cho thdy ham luong flavonoid thay déi
déang ké gitta cac loai rau va dia diém tréng trot, phan anh sy anh huéng cta diéu kién
canh tac, khi hau dén ham lugng flavonoid ctia rau. Rau ma c¢6 ham lugng flavonoid cao
nhat, trong khi Cai ctc thap nhat. Nhiing két qua nay gop phan cung cdp co s khoa hoc
cho viéc lua chon thuc phém giau flavonoid, d(ing thoi dinh huéng vung tr6ng cho cac
loai rau dé tao ra céc loai rau chat luong cao. Nghién ctru sé tiép tuc duge ma rong trén
nhiéu loai rau khdc nhim xay dung co sé dit liéu flavonoid cho khu vyc mién Trung Viét
Nam.

T khéa: Flavonoid, rau, UV-Vis, Da Nang, Qudng Nam.

ASSESSING FLAVONOID CONTENT ON SEVERAL VEGETABLES GROWN IN DA
NANG AND QUANG NAM AREAS

Abstract:

Vegetables are an important component of the daily diet, being rich in nutrients and
antioxidants, particularly flavonoids. The flavonoid content in vegetables can vary
significantly depending on cultivation conditions, environmental factors, and processing
methods. Currently, there is limited research specifically evaluating flavonoid levels in
common vegetables from the regions of Da Nang and Quang Nam. Therefore, this study
aims to assess the differences in flavonoid content among vegetables from these two

2 Khoa Dugc, Trudng Dai hoc Béng A. e-mail: huong96058@donga.edu.vn
b Khoa Dugc, Trudng Dai hoc Déng A. e-mail: hieu93211@donga.edu.vn

< Khoa Dugc, Trudng Dai hoc Dong A. e-mail: hung93555@donga.edu.vn
4 Khoa Dugc, Trudng Dai hoc Déng A. e-mail: hienntn@donga.edu.vn

27



Ky yéu Sinh vién Nghién ctu khoa hoc, Trudng Bai hoc Déng A 2024-2025 ISBN: 978-604-45-1158-0

regions and compare the findings with existing studies. Flavonoid content was
determined using UV-Vis spectrophotometry at 420 nm after complexation with AlICl; in
an acetate buffer (pH 3.4), with quantification based on quercetin as the standard. The
vegetables studied include Centella asiatica Urb, Glebionis coronaria L., Plantago major
L., and Houttuynia cordata Thunb., collected from four locations: Cam Le District and
Hoa Vang District in Da Nang, and Hoi An City and Dai Loc District in Quang Nam. The
results showed significant variation in flavonoid content among regions, influenced by
cultivation conditions, vegetable species, and the methods of extraction and
complexation. These findings provide a scientific basis for dietary recommendations,
with potential applications in medicine and pharmaceuticals, as well as improvements in
vegetable production and preservation techniques. The research will be further expanded
to include more vegetable species in order to establish a flavonoid database for the
Central Vietnam region.

Keywords: Flavonoid, Vegetables, UV-Vis, Da Nang, Quang Nam.

Pyt van dé

Trong s6 cac hgp chat c6 hoat tinh sinh hoc, flavonoid da thu hut sy quan tam déc
biét tir gioi nghién ctru nho cac tac dung chong oxy hoa, chong viém, ciing nhu kha ning
gidm nguy co méc cac bénh man tinh nhu tim mach, ung thu va tiéu duong. Bén canh do,
nhiéu nghién ctru da chi ra ri“mg flavonoid c6 mit trong nhiéu loai thuc phém duoc st
dung hing ngay. Do d6, viéc danh gia ham lugng flavonoid gitp xéac dinh nhimg loai
thuc phdm giau hoat chat nay, tir d6 khuyén khich tiéu dung dé nang cao stic khde cling
nhu dinh huéng phét trién viing tréng trot phti hop.

Toéng quan cac nghién ctru trude day cho thay, ham lugng flavonoid trong thuc vat
chiu anh hudng bdi nhiéu yéu t6 nhu thé nhudng, khi hau, diéu kién canh téac... Tuy
nhién, van con thiéu cac nghién ctru téng quéat vé ham luong flavonoid trong cac loai rau
dugc trong tai hai dia ban Quang Nam va Ba Ndng. Chinh vi vay, nghién ctu “Panh gia
ham luong téng flavonoid trén mot s6 loai rau duoc trong tai hai dia ban ba Nﬁng va
Quéang Nam” mang y nghia quan trong, cung cdp dit liéu khoa hoc vé thanh phan hoat
chat nay trong cac loai rau trong tai khu vyc. Két qua nghién ctru khong chi gép phan
xay dung co s¢ dit liéu khoa hoc, gitp dinh hinh biéu dé phan bé flavonoid tai Viét Nam,
ma con ho tro cac nganh ndéng nghiép va thuc phém trong viéc dinh huéng lya chon cay
trong phit hop voi diéu kién dia phuong.

D6i tugng va phuong phép nghién ctu
D6i turpng nghién ctu

Nghién cttu tap trung vao la cua 4 loai rau &n bao gdm:

- Ma dé (Plantago majorL.). Ky hiéu mau: M
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- Rau ma (Centella asiatica Urb). Ky hiéu mau: RM

- Cai cac (Glebionis coronaria L.). Ky hiéu mau: CC

- Diép ca (Houttuynia cordata Thunb.). Ky hiéu mau: DC

Mbi mau rau duoc 14y tai cac 4 dia diém:

- Pa N&ng: Quan Cam Lg, Thanh Phé Da Nang (DN01) va Huyén Hoa Vang, TP
ba Néng (BN02)

- Quang Nam: Thanh Ph6 Hoi An, Quang Nam (QNO01) va Huyén Pai Loc, Quang
Nam(QNO02)
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Hinh 1. Vi tri ldy mau
Phuong phap nghién ctru

Nguyén liéu va thiét bi

Cac mau rau tuoi duge dung trong dé tai sau khi thu hai duoc rtra sach, sdy tai
nhiét do 50°C, ray va bao quan. Mot s6 thiét bi duoc st dung trong dé tai la May do quang
ph6 2 chum tia UH-5300 (Hitachi - Nhat), Can phan tich d¢ chinh xac 0,1mg (Ohaus -
My). Mot s6 héa chat duoc st dung bao gdm: Chat chuan: Chudn th cap Quercetin (ham
luong: 95,0%, chuan dugc néi v6i chudn cia Vién Kiém nghiém Thanh phé H6 Chi Minh,
SKS: QT1040723).

Phuong phap chiét xuat

Bai nghién ctru “Tong luong phenolic va flavonoid trong tréi cay va rau qua cua
Bulgaria” ctia ba tac gia D. Marinova, F. Ribarova, M. Atanassova da dugc st dung tham
khao, 1am co s cho phuong phap chiét xuét flavonoid trong nghién ctu nay. Phuong
phéap dugc 4p dung nhdm t6i wu héa qua trinh chiét xuat flavonoid tir rau dé danh gia
chinh xac ham luong flavonoid thu duoc (Fanny Ribarova va cong su, 2005).

- Cach tién hanh: Cac loai rau sau khi thu hai, 1am sach va lua chon mau dat tiéu
chuan, sdy kho & nhiét do 50°C dén khi kho hoan toan. Tiép theo, nguyén liéu duoc
nghién nho thanh bot. Can chinh xac 0,5g bot nguyén liéu, cho vao becher 100ml, sau d6
thém 50ml methanol (TT) va tién hanh siéu 4m trong 30 phut. Dich chiét dugc loc vao
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binh dinh mtc 100ml. Cudi cung thém vao methanol (TT) dén vach, thu duoc dung dich
chiét xuat.

Phuong phap dinh Iupong flavonoid toan phan (Anna Pekal va Krystyna Pyrzynska, 2014)

Phuong phép duge xay dung duya trén co ché tao phtc gitta nhom clorid va nhém
hydroxyl (-OH) cta flavonoid (ddc biét la flavon, flavonol va flavanon) trong moi truong
dém acetat pH 3,4. Phiic nay c6 mau vang dic trung va duoc do bang phuong phap quang
phd UV-Vis tai budc séng 420nm.

Phuong phép tao phuc dugc trinh bay theo so d6 sau:

1 ml mau chuan hoac 0,5 mlméau thir

l Binh dinh murc 20 ml

+5mlnudc cat
+2mldém Acetat pH 3,4
+ 1 mlAICL (cudi clung)

Chd 10 phit

e v
Po quang UV-Vis, budc song 420nm J

.

Hinh 2. So d6 tao phirc giira flavonoid va AICI3 trong méi truéng dém pH 3,4
- Cach tién hanh:

+ Pha miu tréng: Chuan bi binh dinh mtc 20ml thém vao 5 ml nudc cat + 2 ml
dung dich dém pH 3,4 + 1,0 ml methanol (TT), sau d6 thém 1ml AICL,, 14c déu va them
nudc cat dén vach.

+ Dung dich chudn: Dung dich chuan quercetin c6 néng d6 200ug/ml.

+ Dung djch thir: Dich chiét flavonoid cua 0,5g bot dugc liéu trong methanol.

+ Mau trng: Nudc cat

+ Quy trinh tao phtc: Tién hanh tao phtc mau chuén, thir va mau tring theo quy
trinh véi luong mau st dung nhu sau (Chué{n: 1ml, thir: 1ml chuan + 0,5ml Diép ca, Cai
cic, Rau ma va 1ml d6i véi Ma dé.

+ Tién hanh tim cyc dai hap thy, quét phé tir 300 - 550 nm. Tim cuc dai hap thu.
Do dd hap thu cdc mau thr v6i bude song vira tim duoc, tinh toan két qua.

Cong thac tinh:

- Ham luong flavonoid toan phan (TFC) duogc tinh theo cong thic sau:

Mcpusn X C% X Athl’r X DPLchué’n

TFC = -
Achué’n X (mthl’r - %dé ém) X DPLthfr

Trong do:
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- TFC: Ham lugng flavonoid toan phan (mg QE/ g bot).
- Mepusn: Khi lwong can chuén thyc t& (mg).
- My, Khoi lugng can thi thuc t€ (g).
- C%: Ham luong chat chuan (%).
- Ahuan: DO hép thu cta chat chuan.
- Au: DO hap thu cua chat thu.
-%d6 am: d6 4m ctia bot thir (%).
- DPLyyin: hé s6 pha loang chuan.
- DPLy,: hé s6 pha loang thu.
Tham dinh quy trinh dinh Iuong (In George W. Latimer Jr. va cong su 2023)

Thuc vat 1a mot d6i tuong c6 nén mau phtc tap, chita nhiéu tap chat c6 thé anh
hudng dén phuong phap dinh lugng cac hoat chat. Pé dam bao tinh chinh xac cta
phuong phap dinh luong flavonoid trén cac loai rau, cAn thdm dinh mot s& thong s6 quan
trong bao gom: khoang tuyén tinh, d6 dung, do chinh xéc.

Qua trinh thdm dinh duoc thuc hién trén nén mau cda Cai cic, mot mau thir cé
nén mau phic tap, chta nhiéu thanh phan c6 thé anh hudng dang ké dén phuong phap
phén tich.

Danh gi4 4nh huéng ctia miu tréng

Tién hanh tao phtc 03 mau theo quy trinh phan tich bao gém: mau tring
(methanol), mau chuan va mau thtr. Tién hanh do do hap thu cadc mau tai bude séng 420nm.

So sanh do hap thu ctia mau trang, mau thr va mau chuén, tir d6 tinh% anh hudng
clia mau trdng lén dén két qua dinh lugng,.

Yéu cau: P9 hap thu mau tréng khong qua 2,0% so véi do hap thu cia mau thi.
Tinh tuong thich hé thong

Tinh tuong thich hé théng thé hién mic do lam viéc t6t hodc khong 6t cua hé
théng do6i voi qua trinh phan tich mau. Khao sat tinh tuong thich hé théng can ct trén
tong thé: cac thiét bi phan tich, tinh chat cta cac chat phan tich, muc dich va cach tién
hanh cta quy trinh phan tich; qua d6, bdo dam toan b hé thong cé kha ning hoat dong
va cung cap cac két qua c6 d6 dung va do chinh xac phut hop.

Tién hanh do do hap thy mau chudn hén hop 06 14n, ghi lai cac phd d6 va xac dinh
céc gia tri d6 hap thu tai budc song dinh lugng.

Yéu cau: Gié tri RSD% ctia do hédp thu trén 06 1an do < 2,0%

Tinh tuyén tinh
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Dé loai trir &nh hudng ctia nén mau, tinh tuyén tinh duoc tién hanh trén nén mau
thir cda bon loai rau. Quy trinh tién hanh nhu sau:

+ Tao phtic cac dung dich chuan c6 ndng do tir 1-20pg/ml. Mdi nong do thém 0,5
ml (Rau ma, Cai cuc, Diép cd) hodc 1 ml (Ma dé).

+ Do do héap thu tai budc song 420nm.

+ Thiét lap phuong trinh héi quy y = ax + b.

Yéu cau: Hé s6 tuong quan tuyén tinh R gitta nong do QE va do hap thu R > 0,999.

b6 dang

Do dtng dugc thyc hién biang phuong phap thém chudn vao mau tha dé loai trir
yéu t6 anh hudng cia nén mau.

Tién hanh 09 mau thém chuén (tuong tng v6i mic néng dd 50%, 100%, 120% so
vOi mac néng do dinh luong; moéi mac néng do thuc hién 03 mau doc 1ap). Xéac dinh do
thu héi va do léch chuan tuong d6i RSD% ctia ham lugng timg mau.

- Cach tién hanh

+ Chuén bj 09 dung dich chuin ¢ cac muc noéng do tuong tmg 50%, 100% va 120%
(mdi muc thyc hién 3 mau). Mdi dung dich chuadn dugc thém 0,5ml dich chiét nguyeén lieu
Cai ctc.

+ Tao phtc theo quy trinh.

+ Do do hap thu é bude séng 420 nm.

+ Tinh todn d¢ thu hdi ctia cac dung dich chuan.

-Yéu cau:

Do thu héi ndm trong khodng 85,0 - 115,0% va gia trj RSD% d¢ thu héi < 5%

P06 chinh xéac

- Cach tién hanh

+ Chiét 13p lai 06 1dn mau thir Cai cac theo quy trinh chiét mau (do lap lai) va 06
1an mau thtr Cai ctc tai mot thoi diém khac (muc 2.2.2).

+ Tién hanh tao phtc theo quy trinh tao phuc.

Yéu cau

+ Gié tri RSD% ctia két qua dinh lugng ham luong hoat chat trong cac mau < 5,0%.

+ D0 sai khac két qua dinh luong gitra hai ngay < 5,0%.

+ So sanh su giéng nhau gitta cac tap s6 liéu thuc nghiém baing ANOVA mot yéu t6.
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Phuong phép thu thip va xi Iy s6 liéu

Thu thap cac nghién ctru trong va ngoai nudc vé ham lugng flavonoid trong thuc
pham tir cdc ngudn nhu trang web khoa hoc, Bo Y T&, Dugc dién Viét Nam V, Duoc dién
nudc ngoai. Thu thap céc bai bdo céo vé nghién cttu vé rau trong ndm gan nhat.

S6 lieu sé dugc xtr Iy bang cac phuong phéap phan tich théng ké thuong quy nhu
ANOVA 1 yéu t6,%RSD,%REV va dé thi dugc vé bang Microsoft Excel 2010.

Két qua va thao luén
Xdc dinh cyuc dai hdp thu

Quét phé trong viing budc song 300 - 550 nm ctia cac mau chuéan, cac mau thir 1a
Cai ctic, rau m4, ma dé, diép ca. Két qua duoc biéu dién trén hinh 3.

Frou

Chuan

Cai cuac Rau mia

Ma dé ; - | Diép ca

Hinh 3. Phé UV-Vis ciia cAc mau chuan va thu

Két qua cho thdy mau chudn c6 cuc dai hap thu tai bude séng 420 nm, trong khi
cac mau thtr khac c6 buée song cyc dai hap thu trong khoang 420 + 3 nm. Két qua nay
pht hop véi cac nghién cau trude day (Anna Pekal va Krystyna Pyrzynska, 2014), dong
thoi ndm trong khoang sai s6 budc séng ctia phuong phéap phan tich thu. Do vy, ching
toi chon budc song 420 nm 1a bude séng dinh lugng cho phuong phap nay.

Thdm dinh quy trinh

Quy trinh thadm dinh duoc thuc hién trén mau dich chiét Cai cic lam dai dién.
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Ddnh gid anh hudng ciia mau trang
Két quéa khdo sat &nh hudéng ctia mau trang dugc trinh bay & bang 1.

Bang 1. Két qua khao sat anh huéng ciia mau trang.

STT Mau Do hdp thu | % Anh huéng
1 Chuan 0,434 -
2 Tht 0,559 -
3 Mau tring 0,000 0,00%

Két quéa phan tich cho thdy, mau tring khong anh huéng dén phuong phap dinh
luong tong flavonoid.
Tinh tuong thich hé théng

Dich chiét rau Cai ctic dugc tao phtic v6i thude thi dé do do hap thu & budc song
420 nm bang UV - Vis. D hap thu trung binh ctia 6 dung dich mau thtr Cai ctc la 0,434
v6i%RSD = 0,094% (Bang 2). Diéu nay cho thdy, quy trinh dinh luong flavonoid toan
phan (theo quercetin) trong Cai ctic bing phuongphép quang phé UV - Vis dat duoc tinh

tuong thich h¢ thong.
Bang 2. Két qua khao sat tinh tuong thich hé théng.

MAu Do hap thu Trung binh
1 0,434
2 0,434 _

X = 0434

3 0,434 %RSD = 0,094
4 0,434 (n=6)
5 0,433
6 0,434

Tinh tuyén tinh

Phuong trinh hdi quy va hé s6 tuong quan thé hién sy tuong quan gitta nong do
va d6 hap thu ctia dung dich quercetin chuan thém mau thtt cta timg loai rau dugc trinh
bay trong bang va cac hinh duéi day:

Bang 3. Két qua tinh tuyén tinh cua 04 loai rau

Loai rau Phuong trinh héi quy Hg s6 tuong quan
Cai cac y = 0,0494x - 0,0283 R*=0,9990
Rau ma y = 0,0447x - 0,0113 R*=0,9996
Ma dé y = 0,0471x + 0,0054 R*=0,9999
Diép ca y = 0,0458x + 0,0102 R* = 0,9994
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Hinh 4. Biéu d6 tinh tuyén tinh.

Caéc s06 liéu cho thdy co su tuong quan tuyén tinh gitta nong d6 C (ug/ml) va do
hdp thu cua quercetin (A) trong khoang ndng d¢ tir 1-20 pg/ml voi hé s6 tuong quan
trong khoang R>0,999.

D¢ dung

Thuc hién & 3 mic néng do: thém dung dich chudn c6 ndng do 104,98; 209,95 va
251,94pg/mL (lugng chat chudn them vao tir 50 -100 -120%) vao dung dich mau thtr Cai cic
tao phuc va do quang & budc song 420 nm. Mdi mau tu tao tién hanh 3 1an. Ty 1é thu hdi
dugc thé hién qua Bang 4 véi do thu hédi trung binh ctia tir 99,51% - 100,64% (do thu héi nim
trong gidi han tir 95% - 105%) va c6 gid tri RSD < 5,0%. Cho thdy quy trinh dat yéu cau
vé do dung.

Bang 4. Két qua tham dinh dé ding.

Ti 1¢ chudn thém vao (%) D6 thu héi (%) Ti 1¢ thu héi (%) va RSD (%)

105 X =99,58

50 100,42 RSD = 185
97,46
Tu A X =99,51

1 - 4

%0 s RSD = 0,61

99,15
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Ti 1é chuidn thém vao (%) Do thu hoéi (%) Ti 1& thu héi (%) va RSD (%)
L1 X =100,64
12 1 N
0 00,28 RSD = 0,46
100,46
Ti 1 thu hoi trung binh 96,85 %
RSD trung binh 0,98 %
Do chinh xadc
Bang 5. Két qua do chinh xac
Do Iip lai (mgQE/g) Do CXTG (mgQE/g)
Ham lugng trung binh (n=6) 15,67+ 0,76 15,72 + 0,65
Ham lugng trung binh (n=12) 15,69+ 0,68
%RSD (n=12) 4,31

Tu két qua bang 5, ham luong QE trong duoc liéu Cai cic trung binh dat 15,69
+ 0,68 mgQE/ g (n=12) v6i%RSD, -1, = 4,31 < 5,0%. Két qua phan tich ANOVA mot yéu t&
(bang 6) cho thay, F <F crit (0,90 < 4,96). Chiing 6 2 tap s liéu thyc nghiém khong khac
nhau, c¢6 y nghia théng ké. Vi vay, quy trinh dinh luong flavonoid dat yéu cau vé do
chinh xac.

Bang 6. Két qua phan tich ANOVA mét yéu té giira 2 ngay kiém nghiém.

Source of Variation SS df MS F P-value F crit
Between Groups 0,007675 1 0,007675 | 0,015293 | 0,90403 | 4,964603
Within Groups 5,018903 | 10 0,50189 - - -
Total 5,026578 | 11 - - - -

Ham Igng flavonoid cé trong cdc loai rau tai hai dja ban Pa Ndng va Qudng Nam

Quy trinh da tham dinh duoc tng dung dé dinh luong flavonoid toan phan trong
Rau m4, cdi ctc, ma dé, diép ca tai 4 dia diém. Tién hanh do 2 14n 14y két qua trung binh.
Két qua dugc thé hién trong bang sau:

Bang 7. Ham lugng flavonoid c6 trong cac loai rau.

Miu M3 miu Ham luong flavonoid
(mgQE/1g bot) £SD
CC-bN01 16,65 +£0,56
o CC-bN02 14,99 + 0,84
Cai ctc
CC-QNO01 22,11+£2,21
CC-QNO02 18,94 +1,37
RM-DN01 30,16 £ 0,46
) RM-DN02 30,47 £ 0,46
Rau ma
RM-QNO1 29,58 £0,31
RM-QNO02 30,27 £ 0,47
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- - Ham lugng flavonoid
Ma Ma ma
au 4 mad (mgQE/1g bot) +SD
MD-DNO01 23,34+ 0,15
N MDBb-DN02 23,12+0,3
Ma dé
MD-QNO01 21,35 + 0,96
MD-QNO02 20,30+ 0,49
DC-DNO01 18,58 + 0,64
e DC-BNO02 24,76 +1,92
Diép ca
DC-QNO01 23,02 +2,43
DC-QNO02 22,52 + 0,64

Cdi cdc: Ham luong flavonoid thap nhat duoc ghi nhan tai DN 02 (14,99 mgQE/ g)
va cao nhat tai QN 01 (22,11 mgQE/ g); PN 01 (16,65 mgQE/ g) va QN 02 (18,94 mgQE/ g)
& mtc trung binh. Sy khac biét gitta QN 01 va DN 02 1a dang ké va c6 y nghia théng ké
(F = 9,79 > F_crit). Mic du chénh léch gitta cac vi tri khong qua 16n, QN 01 van 1a noi ¢6
ham luong flavonoid cao vuot troi.

Su khéc biét nay c6 thé bj &nh hudng bdi thoi diém thu mau: mau tai Da Ning
duoc 14y sau dgt mua, trong khi tai Quang Nam duogc thu trong diéu kién kho rdo. Luong
mua c6 thé anh hudng dén qua trinh trao d6i chat va tich liiy flavonoid trong cay. Dé xac
dinh rd hon anh huéng ctia thoi tiét va thoi diém 14y mau, can mé rong nghién ctu voi
quy md va phuong phap thu mau chit ché hon.

Rau mé4: Ham luong flavonoid trén dia ban Ba Néng (30,16 - 30,47 mgQE/1g) cao
hon so v6i Quang Nam (29,58 - 30,27 mgQE/1g). Tuy nhién, su chénh léch nay khong
dang ké, khong c6 y nghia vé mat thong ké (F=1,58< F crit) va ndm trong khoang sai s&
cho phép ctia phuong phap phan tich. Do vay, c6 thé két luan rang yéu t6 thé nhudng va
diéu kién thoi tiét trén 04 vi tri ldy mau nay khong anh hudng dén ham luong flavonoid
cta Rau ma.

M3 dé: Ham lugng flavonoid dao dong tir 20,30 mgQE/g (thap nhat tai QN 02)
dén 23,34 mgQE/ g (cao nhat tai DN 01). Hai vi tri con lai, QN 01 (21,35 mgQE/g) va BN
02 (23,12 mgQE/g), co gia tri trung binh. Mtc chénh léch gitra vi tri cao nhat va thdp nhat
khoang 3 mgQE/ g, tuy khong 16n nhung van c6 y nghia thong ké (F = 13,2 < F_crit), cho
thdy sy khac biét vé ham lugng flavonoid gitra cac vi tri 1dy mau.

Két qua cho thdy su phan hoa 1 rét gitta hai khu vyc: mau tr Da Néng (DN 01 va
PN 02) c6 ham luong cao hon so v6i Quang Nam. Diéu nay c6 thé lién quan dén diéu kién
thé nhudng, khi khu vuc Da N&ng c6 thé thuan loi hon cho sy phét trién va tich liy

flavonoid & cay Ma de.

Diép ca: Ham luong flavonoid cao nhé4t ghi nhan tai DN 02 (24,76 mgQE/g) va
thap nhat tai DN 01 (18,58 mgQE/ g), thdp hon rd rét so voi cac vi tri con lai. Hai mau tu
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Quang Nam (QN 01: 23,02 mgQE/g va QN 02: 22,52 mgQE/g) c6 gia tri trung binh va
kha tuong dong.

Su chénh léch gitra hai vi tri tai Da Nang 1én dén 6,18 mgQE/ g, c6 thé do khéac biét
trong qua trinh chdm s6c hodc thoi diém thu hoach. Trong khi d6, cdc mau tir Quang
Nam c6 gia tri gan voi DN 02 - vi tri ¢6 ham lugng cao nhat.

Nhin chung, su khac biét vé ham luong flavonoid gitta cac khu vuc khong qué 16n
va nam trong giéi han sai s6 phan tich. Diéu nay cho thdy yéu t6 dia ly gitta Da Néng va
Quéang Nam khong anh hudng dang ké dén ham lugng flavonoid trong Diép ca.

Bon loai rau duogc thu thap tir hai dia ban ¢6 ham lugng flavonoid dao dong tir
14,99 -30,47 mgQE/ g bot kho. Trong do, dich chiét tir 14 Rau ma c6 ham lugng flavonoid
cao nhat, dat 30,16-30,47 mgQE/ g bot kho & ca bon khu vuc 1dy mau, voi su khéac biét co
y nghia thong ké so vai cac loai rau con lai.

Cai ctc (Glebionis coronaria (L.)) c6 ham luong flavonoid thap hon dang ké so v6i
cac loai rau khac, chi ttr 14,99-22,11 mgQE/ g bot kho. Trong khi d6, Ma dé va Diép ca co
ham lugng flavonoid tuong d6i cao, dao dong lan luot tir 20,30-23,34mQE/ g bot kho va
18,58-24,76 mgQE/ g bot kho. Két qua nay c6 thé do dic diém sinh hoc ctia timg loai rau
cting nhu dnh hudng ctia diéu kién sinh truéng (thé nhudng, thoi tiét, cham séc...).

24]76
23,34
2312 23002 555,
20 30 I
4 18,58
16,65
14,99 I

Cai cuc M3 dé Diép ¢

35,00

25,00

20,00

15,00

Ham lugng flavonoid (mg QE/1g bét)

10,00

5,00

0,00

W Hoa Vang, D3 N3ng M Cam L&, Da N3ng M Hdi An, Quang Nam M Dai Lc, Quang Nam

Hinh 5. Biéu d6 ham lugng flavonoid trong cac loai rau.

Tirbiéu d6 ham luong flavonoid (Hinh 5), c6 thé thay réng cac loai rau Ma dé, Rau
ma va Diép ca c6 ham lugng flavonoid cao nhat tai vi tri 1dy mau Hoa Vang. Tai day, Hop
tac xa Sdn xuat Rau An toan Tay Loan da phét trién theo dinh huéng canh tac rau an toan
theo tiéu chuan VietGAP, dong thoi timg budc 4p dung cac cong nghé moi trong chdm
s6c va nudi tréng. Diéu nay c6 thé la mot trong nhitng ly do khién cac loai rau tréng tai
khu vuc nay c6 ham lugng dudng chét cao hon so véi cac ving khéc.
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Bang 8. Két qua ciia mot sé bai nghién ciru da dugc thuc hién.

Ham Tai liéu tham khdo trong va ngoai nudc
luong
flavonoid
tai PBa Ham lugng
Méau Néng- flavonoid Dung Phuong phap Ngudn tham
Quang (mgQE/ g moi dinh luong khao
Nam bot)
(mgQE/
g bot)
UV-Vis (MK Mohd
35,00+0,1 - (NaNO2, MT Zainol va cong
kiém) sy, 2009)
UV-Vis (NTC Quyen
23,03+2,89 EtOH (MT CH3COOK va cong sy,
Rauméa | 30,12 + 1M) 2020)
(RM) 0,38 9,3+0,3 EtOH UV-Vis
14.60 EtOH (NaNO2, MT (Rahman et al.,
’ 50% o 2013)
kiém)
11,70 H,O
361 ) UV-Vis (Rahman et al.,
’ (MT Acid) 2013)
(Nguyén Thi
MeOL Hai HNC)a, &
31,85 90°% UV-Vis Nguyeén Thi
Lién Phuong,
2020)
Chiét
3 31,65+ 1,07 phan UV—Vi's (VT Nguyen,
Diép ca 22,22 doan. (MT Acid) 2020)
(DC) +2,61 EtOH
EtOH UV-Vis (Anyin Chen
12,00 70% SPE (NaNO2, MT va cong suy,
’ kiém) 2016)
(Arky Jane
4,09 MeOH UV-Vis Langstieh JBW
va cOng sy,
2021)
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Ham Tai liéu tham khdo trong va ngoai nudc
luong
flavonoid
tai Da Ham luong
Méau Néng- flavonoid Dung Phuong phap Ngudn tham
Quang (mgQE/ g moi dinh luong khéo
Nam bot)
(mgQE/
g bot)
UV-Vis (Nguyén Vin
5,98 EtOH (NaNO2, MT | Ay va cong sy,
Madé | 22,03+ kiém) 2019)
(Mb) 146 59207 | Ether ddu (Pille-Riin
mgQE/ g hoa HPLC Laanet va cOng
sy, 2019)
BtOL UV-Vis (Md Mominur
41,83 +23,84 70% (NaNO2, MT Rahman va
kiém) cong sy, 2020)
Caictac | 18,17 (Djamila
CC 3,08 Belhachat va
0 23,46£0,08 | MeOH UV-vis cong s, 2023)
S (MT Acid) o7

(Rahman et al.,
2020)

Flavonoid 1a mét nhém hop chat c6 hoat tinh sinh hoc quan trong, dugc quan
tam rong rai trong nghién ctu dugc hoc hién dai cting nhu y hoc c6 truyén, bao gbm
ca Viét Nam. Phan 16n cac nghién ctu trudc day tap trung vao duoc liéu, trong khi
nguon cung cap flavonoid 16n nhat cho con nguoi dén tir cac loai rau, ct va qua. Viéc
so sanh ham lugng flavonoid véi cac nghién ctu ngoai nuéc gitap ching ta danh gia
mot cach khach quan tiém nadng sinh hoc cta nguén nguyén liéu trong nudc, dong
thoi xéc dinh cac yéu t6 anh hudng dén ham lugng hop chat.

Rau ma tai cac dia diém khao sat cho thdy ham lugng flavonoid cao (30,16-30,47
mgQE/g), vuot qua mot s& nghién ctru trong nudc (23,03 + 2,89 mgQE/ g) va nam trong
khoang cao so véi dit liéu qudc té (3,61-35,0 mgQE/g), phan anh chat lugng tot cua rau
ma tai khu vuc nghién ctu.

Dai voi Diép ca, ham lugng flavonoid trong nghién ctru dao dong tir 23,23-25,54
mgQE/g, thudc mic cao va 6n dinh khi so véi cac nghién ctu truée do6 (4,1-31,9
mgQE/g), cho thay tiém ning gia tri dinh dudng cua loai rau nay tai khu vuc khao sét.

Mi dé c6 ham luong flavonoid tuong d6i on dinh gitra cac vi tri, dao dong tir 20,94~
24,90 mgQE/ g, cao hon rd rét so voi cac bao céo trude do (5,90-5,98 mgQE/ g). Diéu nay
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cho thay diéu kién khi hau va thé nhudng & mién Trung Viét Nam c6 thé thuan loi cho
su tich 1ty flavonoid & loai cAy nay. Ngoai ra, cac nghién ctru trude st dung mau dugc
liéu bao gom cé la va hoa trudng thanh, trong khi nghién ctu nay chi st dung 1a non -
giai doan duogc cho la giau flavonoid hon do hoat tinh sinh hoc manh.

Déi voi Cai ctic, hién chua c6 cong bo trong nude vé ham lugng tdng flavonoid,
cho thdy khodng trong trong nghién ctru loai rau nay. Ham luong flavonoid ghi nhan
trong nghién cttu dao dong tir 15,46-19,53 mgQE/ g, thap hon so v6i mot s6 dit liéu qudc
t&. Su khac biét nay c6 thé do diéu kién canh tac, khi hau hodc su khac biét vé giong.

Két luan

Ham luong flavonoid trong nghién ctru dugc xac dinh bang phuong phap do
quang phd UV-Vis tai budc séng 420 nm sau khi tao phtic véi AICL; trong moi truong
dém acetat pH 3,4 va tinh toan theo quercetin, két qua nghién ctru thu duoc ham luong
flavonoid trong bon loai rau tai bén dja diém thu hai 1an lugt 1a Cai cac (14,99 - 22,11
mgQE/1g), Rau ma (29,58 - 30,47 mgQE/1g), Ma dé (20,30 - 23,34 mgQE/1g), Diép cé
(18,58 - 24,76 mgQE/1g).

Két qua cho thdy, trong bon loai rau nay, Rau ma c6 ham lugng flavonoid cao
nhat va phtt hop v6i diéu kién thd nhudng cta khu vuc Quang Nam - Da N&ng. Nguoc
lai, Cai cac c6 ham luong flavonoid thap nhat. Pic biét, rau trong tai Hoi An (Quang
Nam) cho thdy ham lugng flavonoid tuong déi cao, gan tuong duong v6i ham luong
flavonoid trong Diép ca va Ma dé. Mdc dut ham luong flavonoid cia Ma dé va Diép ca c6
su chénh léch gitta cac viing trong, nhung mtic do chénh léch nay khong dang ké. Dé c6
danh gia chinh x4c hon, can thyc hién nghién ctru trong thoi gian dai va kiém soat chat
ché cac diéu kién thi nghiém.
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