KHOA HOC CONG NGHE

HAM LUONG MOT SO HOP CHAT €O HOAT TiNH
SINH HOC TRONG LA VA NU HOA CAY TRA HOA VANG
(Camellia chrysanthoides) THU THAP
TAI QUANG NINH

TOM TAT

Ding Quang Bich!, Ding Quang Hung?
Tran Viin Cao®, Hoang Nguyén Viét Hoa*

Tra hoa vang (Camellia chrysanthoides) 1a 1oai cay duoc lieu quy chita nhiéu hop chat c6 hoat tinh chéng
viem, ho tro va diéu tri ung thur va mot s6 bénh khac. Bang ky thuat sic ky 16ng hiéu niang cao da xac dinh
duoc ham luong mot s6 hop chat co trong 14 va nu hoa cay tra hoa vang thu thap tai Quang Ninh. Cac chat
duoc xac dinh c6 nhom flavonoid gém: catechin (C); epicatechin (EC); epigallocatechin 3-gallate (EGCG);
epicatechin 3-gallate (ECG). Ham luong rutin va ham luong quercetin ciing duoc xac dinh trén 14 va nu hoa.
Ngoai ra, cac chat resveratrol; coumarin va nhém axit phenolic gom: axit caffeic (CF), axit p-coumaric
(PCA), axit salicylic (SLA), axit vanillic (VA) ciing duoc dinh leong trén 14 va nu hoa. Két qua dinh luong
cho thay, cac hop chat trén mau nu hoa déu cao hon trén mau 14, diéu nay chimg té gia tri duoc liéu ctia nu
hoa 1a wu viét hon 1. Mau nu hoa duoc thu 14y tai Nam MAau, huyén Yén T, tinh Quang Ninh c6 gia tri ham
luong hoat chat 1a cao nhat. Ngoai ra, nghién cttu cling chi ra rang cac mau 14 va nu hoa thu tai cac dia diém
khéc nhau thi ham luong cac hop chat duoc xac dinh & cac mau ciing khac nhau.

T khoa: Hoat chat sinh hoc, tra hoa vang, Quang Ninh.

1. AT VAN BE

Tra hoa vang (Camellia chrysanthoides Hung T.
Chang) la loai thuc vat hat kin thudoc ho che
(Theaceae). Cho dén nay tra hoa vang duoc tim thy
& mot s6 viung thudc Trung Qudc, Viet Nam va da
duoc ghi vao Sach Bo6 (Orel va Anthony, 2013). Bén
canh gia tri lam cay canh, tra hoa vang duoc dac biét
quan tam do cac tac dung duoc ly. Cac hoat chit sinh
hoc trong tra hoa vang c6 kha ning chéng oxy hoa,
phong chong 1ao hoa, ung thu va mot sé cac tac dung
khac (Song et al, 2016).

Nhitng ndm gan day, danh gia tac dung duoc ly
cac hoat chat sinh hoc c6 trong tra hoa vang da duoc
tién hanh trén mo hinh dong vat cho két qua kha
quan. Mot thtt nghiém trén chuot cho thdy, dich
chiét tir 14 va hoa cta cay tra hoa vang c6 kha niang
tc ché té bao tién ung thu gan (Cuiyun et al, 2007).

' Truong Pai hoc Hai Phong

2 Vién Nghién ctru Sinh thai va Méi truong rimg, Vién
Khoa hoc Lam nghi¢p Viét Nam

3 Trung tam Nghién ctru thuc nghiém Mo6i truong, Vién
Nghién ctru Sinh thai va M6i trudong ring, Vién Khoa hoc
Lam nghiép Viét Nam

4 Ban Khoa hoc, Dao tao va Hop tac quéc té, Vién Khoa
hoc Lam nghi¢p Viét Nam

Nghién ctru khac ctia Chen ef all (2009) va Qin et al.
(2008) da chi ra rang tra hoa vang c6 tac dung ro rét
trong viéc giam luong lipid mau, rat tét cho bénh cao
huyét 4p do kha ning lam giam va diéu hoa huyét ap,
ting cuong hé mién dich va kéo dai tuéi tho. Ngoai
ra, cac hop chat chong oxy hoa polyphenol trong tra
hoa vang cao hon so véi cac chat polyphenol trong
cac loai tra khac (Qin et al, 2008; Lixia et al, 2011).
Cac flavonids, polyphenol, polysaccharide, trong tra
hoa vang c6 tac dung chéng viém, tic ché ung thu
gan, chong qua trinh oxi hda, diéu chinh lipid huyét
thanh giam, kich thich sy them an va dac biét la
khong c6 tac dung phu (Wei ef al, 2015).

Tai Viet Nam, tra hoa vang duoc tim thdy &
mot so dia phuong thudc cac tinh mién nui phia Bac,
trong d6 Quang Ninh 1a noi xuat hién nhiéu tra hoa
vang. Theo kinh nghiém dan gian, loai cay nay duogc
stt dung trong cac bai thudc giai nhiét, diéu tri cac
bénh vé da nhu 16 loét, ngtra. Tuy nhién, cAc nghién
ctru vé tra hoa vang & nudc ta moi ding lai & muc
phan loai va danh gia diac diém thuc vat hoc, nghién
ctru vé cac hop chét cé hoat tinh sinh hoc cé trong
tra hoa vang con it hoiac chua duoc cong bo. Vi vay,
viéc x4c dinh ham luong mot s6 hop chat cé hoat
tinh sinh hoc trong 1a va nu hoa tra hoa vang sé lam
co s& dé danh gia gia tri, khai thac hiéu qua loai cay
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nay trong y hoc va doi song, ciing nhu tién dé dé
phat trién mot s6 san phdm thuong mai tir cay tra
hoa vang.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

Mau 14 va nu hoa tra hoa vang duoc thu hai tai
Quang Ninh. Cac mau duoc xac dinh tén khoa hoc
boi Ngo Thi Thao va cs (2016). Mau duoc xit ly va
Ivu trir tiéu ban tai Bo mon Thuc vat - Truong Pai

2.1 Vat lieu nghién citu hoc Dugc Ha Noi (S6 hiéu tieu ban:
U HNIP/18146/15) (Bang 1).
Bang 1. Danh sich 15 mau 14 va ny hoa tra hoa vang
TT Ky hiéu mau 14 Ky hiéu mau hoa Noi 14y mau
1 CspL1 CspH1 Khe Sut, Hoanh B6, Quang Ninh
2 CspL2 CspH2 Bing Ca, Hoanh Bd, Quang Ninh
3 CspL3 CspH3 Cai, Hoanh B6, Quang Ninh
4 Cspl4 CspH4 Son Duong, Hoanh B, Quang Ninh
5 CspL5 CspHb Khe Can, Hoanh Bo, Quang Ninh
6 CspL6 CspHb6 Binh Litoc, Van Don, Quang Ninh
7 CspL7 CspH7 Dap Thanh, Ba Ché, Quang Ninh
8 Cspl8 CspHS8 Xom Moi, Ba Ché, Quang Ninh
9 Cspl9 CspH9 Dbai Van, Ba Ché, Quang Ninh
10 CspL10 CspH10 Nam Mau,Yén T, Quang Ninh
11 CspL11 CspH11 Viet Hung, Hoanh Bd, Quang Ninh
12 CspL12 CspH12 Van Toc, Méng Cai, Quang Ninh
13 Cspl13 CspH13 Luong Mong, Ba Ché, Quang Ninh
14 CspL14 CspH14 béng Tra, Ba Che, Quang Ninh
15 CspL15 CspH15 Minh Cam, Ba Ché, Quang Ninh

Hoéa chat: Ammonium format, methanol, nuoc,
axit formic dung cho phan tich HPLC tir hang Fisher
Scientific.

Chat chudn: Chat chuin bao gdm quercetin (do
tinh khiét 95%) va rutin; catechin; epicatechin;
epigallocatechin 3-gallate; epicatechin 3-gallate;
caffeic; P-coumaric; salicylic; vanillic; resveratrol;
coumarin (d0 tinh khiét 97%) duoc dat mua tir Hang
Sigma Aldrich (St. Louis, MO, USA).

2.2. Phuong phap nghién ctru
2.2.1. Phuong phdp thu thiap mau

Cac mau duoc thu thap theo tuyén, co thé tom
tat nhu sau: Dua trén co s& ban dé dia hinh cia khu
vuc dé xac 1ap cac tuyén thu mau, méi mau ldy day
dt canh, 14 va hoa. Tién hanh ghi chép dic diém dé
nhan biét ngoai thién nhién nhu: vo, kich thuoc cay,
mau sic hoa, qua, co hay khong c6 nhua md, mui vi.
banh dau dé phan biét gitra cac mau, khi dat mau
vao tui phai nhe nhang (Hoang Chung, 2006). Mau
duoc ldy, bdo quan va xtt ly theo Tiéu chuén
ISO/IEC 17025 : 2005 ngay 26/11/2005. Cac mau la
va nu hoa duoc thu 14y vao cudi mua dong, dau mua
xuan vao chiéu mat khong mua, trén cay tra hoa

vang ttr 8 - 10 nam tudi, mau 14 duoc thu 1ay la cac
mau 14 banh té tai cac canh & vi tri 2/3 tan 14 phia
trén, mau nu duoc thu 1dy & thoi diém nu hoi hé mé
sip né thanh hoa.

2.2.2. Phuong phap chuan bi mau

Mau 14 va nu hoa duoc cit nhé cho vao ong
eppendorf (2 ml) khoang 0,1 - 0,2 g sdy dong kho
trong 72 gio, sau do6 nghién thanh bot bang may
nghién bi véi 25 nhip/giay trong 2 phut. Thém vao
chinh xac 1 ml methanol 80%, lac & nhiét do phong
trong 7 gio, li tam & 4°C, 10.000 vong/phut trong 10
phut, thu phan dich trong. Phan két tia tiép tuc duwoc
chiét bang 1 ml methanol 80% va lap lai thao tac trén
thu dich chiét 1an 2 va 1an 3. Gop dich chiét cta 3 1an,
loc qua mang loc 0,45 ym, dung dich thu dugc st
dung phan tich cac hop chat bang phuong phap sic
ky long hiéu ning cao (HPLC).

22.3. Phuong phap xic dinh thanh phin ham
lirong mot sé hop chat thir cap

Ap dung phuong phap HPLC duoc mo ta theo
Zhang et al (2013) dé danh gia thanh phan, ham
luong hop chat sinh hoc trong tra hoa vang. Viéc
dinh luong cac hop chat duoc dua vao phan tich phd
tréen may HPLC va so sanh véi cac hop chat chuén,
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cac hop chat chuidn dugc dat mua tir Hang Sigma
Aldrich (St. Louis, MO, USA).

Bang 2. Ché d6 gradient véi 2 kénh A va kénh B

Thoi diém (phat) | Kéenh A | Kénh B
0 100 0
2 100 0
8 70 30
22 20 80
26 0 100
30 0 100
32 100 0
34 100 0

DPiéu kién sidc ky: Viec phan tach va phan tich
cac hop chat hiru co, hop chat thit cdp dua trén quy
trinh chu4n ctia hang Shimadzu (Nhat Ban). Cot:
C180DS (4,6 x 250 mm, 5 pm); dung moéi kénh A:

acetic acid 1%, kénh B: Acetonitrile: acetic acid
(99:1); nhiét do cot: 30°C; Detector: DAD; toc do
dong: 1 ml/min; thé tich bom mau: 20 ul; chuong
trinh chay: stt dung ché do gradient voi 2 kénh A va
kénh B (Bang 2).

2.2.4. Phuong phap xut Ii s6 liéu

Xtt Iy s6 lieu bang phan mém Microsolf Excel.

3. KET QUA VA THAO LUAN

3.1. Ham lwong mot s6 hop chit cé hoat tinh
sinh hoc trong 14 céy tra hoa vang

3.1 1. Ham Iuong hop chat nhém flavonoid, rutin,
quercetin trong 14 tra hoa vang

Két qua x4ac dinh ham luong cac hop chat trén
trong 14 tra hoa vang duoc trinh bay tai bang 3.

Bang 3. Him luong C, EC, EGCG, ECG, rutin va quercetin trong 14 tra hoa vang

Ky hieu Hoat chat
mﬁﬁ C EC EGCG ECG RT QC
(mg/gCK) | (mg/gCK) | (mg/gCK) | (mg/gCK) (ng/g CK) (ng/g CK)

CspL1 | 0,39+0,02 | 019+002 | 025000 | 0,73+021 | 88,65£12,05 | 64,10+3.25
Cspl2 | 029+0,02 | 015008 | 031013 | 0,79+0,10 | 41,99+2,68 | 3044632
Cspl3 | 037+0,03 | 016+0,01 | 032020 | 046+0,14 | 7895446 | 4838=348
Cspl4 | 028+0,01 | 029+007 | 021=013 | 054+0,02 | 57.92+584 | 56,40+ 14,02
Cspl5 | 040+0,13 | 0,14+001 | 024+011 | 046022 | 84,68+648 | 9137+734
CspL6 | 071027 | 015+003 | 033+0,14 | 041+0,08 | 71,60+000 | 37,08=7.83
Cspl7 | 048+0,16 | 026+023 | 036022 | 0,50£002 | 75221553 | 31,24+0,00
CspL8 | 0,54+0,08 | 040+026 | 025+005 | 045+0,18 | 33,07+7,01 35,03+0,00
Cspl9 | 0,56+021 | 006+0,03 | 039+008 | 0,17+0,07 | 7550+750 | 54,11%3,73
CspL10 | 0,2+0,04 | 023+0,00 | 024+002 | 029+0,04 | 6835t1234 | 3879+638
CspL1l | 020+0,02 | 031+0,09 | 043+0,14 | 0,62+020 | 5817+502 | 5439+21,70
CspL12 | 0,59+0,18 0,16 +0,01 0,23 £ 0,06 0,29+0,13 57,05+13,32 40,74 = 0,00
CspL13 | 0,51£0,09 | 017+0,05 | 020004 | 032+006 | 47.59+4,12 | 3120+12,42
CspL14 | 0,40+0,05 | 025+0,02 | 027+006 | 026+0,07 | 69,48+1431 | 36,01+8,72
CspL15 | 047+0,06 | 0,14+0,04 | 023002 | 0,15+0,02 | 8636286 | 5502=3,75
Trung 0,43 0,20 0,28 0,41 66,53 45,58

binh

Ghi chu: C: Catechin; EC: Epicatechin; EGCG: epigallocatechin 3-gallate; ECG: Epicatechin 3-gallate; RT:

Rutin; QC: quercetin. CK: Chat kho.

Bang 3 cho thdy, trong cidc mau 14 tra hoa vang
thu & cac noi khac nhau, ham luong catechin gitra
cac mau cting khac nhau. Mau duoc xac dinh c6 ham
luong catechin thdp nhat 0,12 mg/g CK la mau la tra
hoa vang ki hieu CspL10 thu tai Nam Mau, Yen T,
Quang Ninh. Mau x4c dinh c6 ham luong hop chat
catechin dat cao nhat (0,71 mg/g CK) la mau tra hoa

vang ky hiéu CspL6 duwoc thu tai Binh Lwoc, Van
bén, Quang Ninh. Nhu vay, ham luong catechin
trong 14 tra hoa vang duoc thu thap bién dong tuong
d6i 16n trong cac mau thu thap, trung binh & cac mau
dat 0,43 mg/g CK. Ham luong catechin: EC, EGCG,
ECG trong cac mau 14 tra hoa vang thu thap & cac
khu vuc khac nhau ciing c6 su bién dong gitta cac dia
diém thu thap khac nhau 1a khac nhau. Ham luong
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cac chat nay dat cao & cac mau 14 duoc thu tai Xom
Méi, Ba Che (CspL8); Viet Hung, Hoanh B6
(CspL11) va Bang Ca, Hoanh Bé (CspL2) ham luong
cac chat EC, EGCG, ECG lan luot dat 0,40; 0,43 va
0,79 mg/g CK. Cac mau c6 ham luong hoat chat thap
duoc thu tai Pai Van, Ba Che (CspL9), Luong Méng,
Ba Ché (CspL13) va Minh Cam, Ba Ché (CspL15)
dat ham lwong: 0,06, 0,20 va 0,15 mg/g CK. Gia tri
trung binh ham luong cac chét duoc xac dinh gitra
cac mau thu thap dat cao nhat 1a ham luong ECG dat
0,41; EGCG dat 0,28 va EC 0,20 mg/g CK.

Ham luong rutin va quercetin ciing c6 su bién
dong tuong d6i 16n trong cac mau 14 tra thu thap &
cac dia diém khac nhau, cu thé: ham luong rutin dat
cao nhat 1a cia mau CspLl thu tai Khe Sut, Hoanh
B0, quercetin dat cao nhat 1a ctia mau CspL5 thu tai
Khe Can, Hoanh Bo. Nguoc lai cAc mau dat ham
luong thap 1a: CspL8 thu tai X6m Moi, Ba Ché dat
33,07 ng/g CK va mau Cspl2 thu tai Bang Ca,
Hoanh Bé dat 30,44 pg/g CK. Nhu vay, ham luong
rutin va quercetin trong cac mau 14 tra hoa vang thu
thap tai cac dia diém khac nhau thuoc dia phan

Quang Ninh c¢6 su bién dong kha 16n vé ham luong
gitta cac dia diém thu thap.

Qua két qua nghién ctu cho thidy ham luong
catechin trong cac mau tra hoa vang thu thap &
Quang Ninh cao gip 6 lan so véi tra hoa vang murd
(C. murauchii Ninh & Hakoda) 1a 83,40 png/g, ham
luong EC gdp 5 lan so véi tra hoa vang (C
nitidissima var. microcarpa) 1la 41,06 pg/g, ham
lwong EGCG thép hon 1,25 1an va ECG thap hon 1,35
lan so voi tra hoa vang mur6 véi ham luong cac chat
lan luot 1a 353,29 pg/g, ham luong ECG la 404,47
ng/g (Lin et al,, 2013). Tuy nhién, ham luong ctia cac
hop chat catechin trong mau 14 tra hoa vang thu thap
tai Quang Ninh lai thdp hon trong tra xanh (Giang
Trung Khoa va cs., 2013).

3.1.2. Ham luong nhom axitphenolic, resveratrol
vd coumarin trong I4 trd hoa vang

Ham luong cac axit phenolic, resveratrol va
coumarin trong cac mau la tra hoa vang thu thap
duoc dinh luong va duoc tdng hop trong bang 4.

Bang 4. Ham leong axit phenolic (CF, PCA, SLA, VA), resveratrol va coumarin trong 14 tra hoa vang

Ki hiéu Hoat chat
i CF PCA SLA VA RES CR

mg/gCK) | (ug/gCK) | (ng/gCK) | (g/gCK) | (ng/gCK) (ng/g CK)
CspL1 114,40+0,53 | 66,96+1,61 | 5421+3,69 | 39,43+2,93 | 85,01+1535 | 91,58+1,54
CspL2 218,66+16,75 | 42,78+0,97 0 40,45+3,62 | 61,03£14,54 | 26,54+0,96
CspL3 287,85+12,50 | 61,31+1,09 0 42,76+0,59 | 80,74+6,56 | 26,93+3,16
Cspl4 178,06+8,89 | 88,82+3,76 | 72,32+0,00 | 49,59+5.87 | 69,85+5,63 | 43,44+6,04
CspL5 172,03£11,00 | 60434243 | 36,57+0,00 | 42,95£5,06 | 65,69 8,11 | 6544+422
CspL6 155,5544.97 | 40,89+428 | 67,70+4,17 | 37244405 | 7637+6,64 | 30,77+3,87
CspL7 168,43£9,48 | 40,98+3,88 0 32,49£10,33 | 41,86 +8,88 | 29,89+5,74
CspL8 141,81£0,37 | 55,61+0,31 | 49,85+1,26 | 2620+033 | 61,02+ 126 | 94,65+5,32
CspL9 129,97+3,31 | 40,25+5,50 0 38,65+423 | 5853+231 | 20,25+0,85
CspL10 116,05+14,91 | 32,39+4 85 0 44,58+1026 | 46,75+5,75 | 24,44+3.72
CspL11 280,31+18,38 | 34,68+0,53 | 51,28+1,78 | 57,88+ 1,14 | 55,63+0,12 | 25,02+0,17
CspL12 204,23+4,00 | 86,24+120 | 41,91+1,83 | 2546286 | 4639£1,90 | 40,82+18,56
CspL13 90,76£3,70 | 48,31+4,06 | 46,18+3,87 | 28,10+3,54 | 59244938 | 57,75+4.,88
CspL14 115,35+4,03 | 84,41£12,50 | 48,59+1,35 | 36,79+17,42 | 44,77+3.86 | 50,17+7,67
CspL15 142,02420,70 | 59,20+1,50 | 49344222 | 37,96£0,46 | 79,79+431 | 88,86+21,03

Trung 174,50 56,75 52,10 39,85 63,42 47,55
binh

Ghi chu: CF: Caffeic; PCA: P-coumaric; SLA: Salicylic; VA: Vanillic; RES: Resveratrol; CR: coumarin; CK:

Chat kho.

Bang 4 cho thdy, ham luong cic chat trong
nhom phenolic bao gém axit caffeic (CF); axit p-

coumaric (PCA); axit salicylic (SLA); axit vanillic
(VA) bién dong khac nhau gitta cac mau duoc thu
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thap, dat cao nhat & cac mau CspL3 thu tai Cai,
Hoanh Bo; mau Cspl4 thu tai Son Duong, Hoanh B6
va mau CspL11 thu tai Viet Hung, Hoanh Bé. Cac
mau nay déu c6 ham luong cac chit muc tiéu (CF,
PCA, SLA va VA) cao nhat 1an luot 1a: 287,85; 88,82;
72,32; 57,88 ng/g CK. Trong s6 cidc mau phan tich,
ham luong hop chat axit phenolic cao nhat & cac mau
thu thap tai Son Duwong, Hoanh B6 nhu coumaric
(PCA) va axit salicylic (SLA). Nguoc lai, mau CspL13
thu tai Lwong Mong, Ba Ché; CspL10 thu tai Nam
Mau, Yén Tir va mau CspL12 thu tai Van Téc, Méng
Cai c6 ham luong hop chat phonelic thap nhat. Riéng
voi hoat chat acid salicylic (SLA) c¢6 t6i ndim mau
CspL2; CspL3; CspL7; CspL9 va CspL10 thu lan luot
tai Bang Ca, Hoanh Bé; Cai, Hoanh B6; Dap Thanh,
Ba Ché; Pai Van, Ba Ché va Nam Mau, Yén Tu, la
trong qua trinh xac dinh khong thdy co suw xuit hién
ctia chat nay trong 14 tai cac dia diém thu thap trén.

Nhu vay, ham luwong cac axit phenolic trong cac
mau 14 tra hoa vang duoc thu tai cac dia diém khac
nhau theo tht tu gidm dan la: CF > PCA > SLA > VA.

Resveratrol va coumarin trong cac mau la thu
duoc tai cac dia diém khac nhau ciing c6 su bién
dong twong d6i lon. Ham luong resveratrol va
coumarin cao nhat trong cdc mau CspL1 va CspLS,
dat 85,01 va 94,65 ng/g CK, day la cac mau duoc thu
tai cac dia diém Khe Sut, Hoanh Bo va Xém Méi, Ba
Che. Cac mau c6 ham luong hoat chit resveratrol va
coumarin thip nhat 1a cac mau CspL7 va CspL9 va
dat tuong tmg 1a 41,86 va 20,25 pg/g CK. Day la cac
mau thu thap tai Pap Thanh, Ba Ché va Dai Van, Ba
Che.

Vé téng thé, cac mau 14 tra hoa vang thu thap
duoc ¢ cac dia diém khac nhau ctia Quang Ninh co
ham luong resveratrol cao hon coumarin.

Két qua nghién ciu cho thdy ham luong axit
caffeic (CF) cna tra hoa vang thu tai Quang Ninh
thap hon ham luong CF tra O Long duoc trong va
ché bién tai Thai Lan.

Theo nhu cong bé ctia Theppakorn (2016) thi
ham luong CF ctia tra O Long truoc va sau ché bién
it c6 su bién dong va duoc xac dinh 13 trong nguong
35.500 - 36.100 pg/g CK, cao hon so véi tra hoa vang
Quang Ninh 1a 174,50 pg/g CK. Theo két qua nghién
ctu cua Canbay va Gida (2017) khi sit dung phuong
phap HPLC dé xac dinh ham luong axit p-coumaric 1a
656 pg/g CK, axit caffeic nam trong ngudng tir

112,70-1.545,5 ng/g CK trong cac mau ché duoc ban
& Thé Nhi Ky. Nhu vay, c6 thé thdy ham leong axit p-
coumaric va axit caffeic trong cac mau ché duoc ban
& Thé Nhi Ky cao hon ham luong axit p-coumaric va
axit caffeic trong tra hoa vang & Quang Ninh.

3.2. Him lugng mot s6 hop chit c6 hoat tinh
sinh hoc trong nu hoa ciy tra hoa vang

3.2.1. Ham hrong hop chat nhom flavonoid, rutin,
quercetin trong nu hoa tra hoa vang

Ham luong hop chiat nhém flavonoid, rutin,
quercetin trong nu hoa tra hoa vang thu thap tai
Quang Ninh duoc thé hién & bang 5.

Bang 5 cho thdy, ham luong catechin C, EC,
EGCG, ECG trong nu hoa tra hoa vang c6 su bién
dong lon gitta cAc mau thu thap duoc tai cac dia diém
khac nhau. Ham luong catechin C, EC, EGCG, ECG
12 16n nhat 1an luot & cac mau CspH5, CspH9, CspH1
va CspH15, day 1a cac mau duoc thu thap tai Khe Can
(Hoanh Bé), bai Van (Ba Ché), Khe Sut (Hoanh Bo)
va Minh Cam (Ba Ché). Cac mau c6 ham luong hoat
chat thap 1a cAc mau duoc thu tai Luong Mong, Ba
Che (CspH13), Cai, Hoanh Bd (CspH3), Son Duong,
Hoanh Bé (CspH4), trong d6 mau thu tai Luong
Mong, Ba Ché c6é ham luong catechin C va EGCG la
thap nhat va chi dat tuong tng 1a 0,5 va 0,13 mg/g
CK.

Nhu vay, ham lwong catechin C, EC, EGCG,
ECG duoc xac dinh c6 su khac nhau gitta cac mau
thu thap duoc tir cac dia diém thu thap, va dat duoc
ham luong trung binh lan luot 1a 7,07 mg/g CK voéi
catechin (C), 1,08 mg/g CK voi catechin (EC), 0,89
mg/g CK véi catechin (EGCG) va 3,39 mg/g CK voi
catechin (ECG).

Ham luwong rutin va quercetin c6 su bién dong
tuong déi lon trong cac mau nu hoa tra thu thap &
cac dia diém khac nhau va dat cao nhit & mau
CspH10 thu tai Nam Mau, Yén T, quercetin dat cao
nhat & mau CspH3 thu tai Cai, Hoanh Bé. Nguoc lai,
ham luong rutin va quercetin 1a thap nhit & mau
CspH12 thu tai Van Téc, Moéng Cai va dat twong tng
la 776,1 png/g CK va 96,2 ng/g CK. Nhu vay, ham
lugng rutin va quercetin trong cadc mau nu hoa tra
hoa vang thu thap tai cac dia diém khac nhau trén dia
phan Quang Ninh cé su khac biét ro rét vé ham
luong.

Két qua phan tich trén cho thay, ham luong cac
chat trong nhém catechin, rutin va quercetin trong
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nu hoa cao hon rat nhiéu trong 14. Piéu nay phan 4anh  duoc danh gia cao hon so voi cac by phan khac trong
phan nao gia tri cia nu tra hoa vang ngoai thi truong  cay.

Bang 5. Him lugng C, EC, EGCG, ECG, rutin vi quercetin trong nu hoa tra hoa vang

Hoat chat
Ky hiéu mau C EC EGCG ECG RT QC
(mg/g CK) (mg/g CK) (mg/g CK) (mg/g CK) (ug/g CK) (ng/g CK)

CspH1 16,440,5 0,37 + 0,05 3,44 £ 0,58 0,31 +0,04 853,9+13 .4 194,2+38,0
CspH2 5,9+0,5 0,89 0,12 0,22 £ 0,01 6,62+0,68 809,9+47.3 185,5+11,8
CspH3 5,840,5 0,18+0,01 0,48 + 0,05 0,88 + 0,14 1092,3+53,6 272,3+30,2
CspH4 7,5+0,2 0,39 + 0,01 0,58 + 0,06 0,16 = 0,03 803,7+0,7 1942472
CspH5 17,5+1,0 1,16+ 0,12 0,46 + 0,06 7,44 + 0,00 1509,1+140,2 265,4+26.4
CspH6 10,8+0,1 236+1,19 227 +0,04 2,12+0,10 1156,00+0,9 148,7438,3
CspH7 6,2+0,8 1,23 +£0,21 0,83 0,03 1,40 £ 0,07 1085,9+165,7 148,8+10,7
CspH8 1,640,2 0,88 + 0,06 0,29 + 0,01 1,33 + 0,08 1167,5+59,9 206,9+10,6
CspH9 52+0,9 2,41 +0,38 1,05 + 0,06 0,40 + 0,04 1867,669,9 187,2+10,5
CspH10 11,940,9 0,16+ 0,07 0,23 + 0,05 5,75+0,58 2565,0+86,9 182,6+4.,9
CspH11 4,740.5 1,49 £ 0,26 1,22+ 0,08 0,36+0,12 1108,5+8,6 126,7+10,1
CspH12 42405 1,06 £ 0,23 121+021 10,41%1,96 776,143 4 96,2+13,1
CspH13 0,5+0,2 0,56 + 0,04 0,13 £ 0,00 1,27+ 0,09 790,84+49.0 101,3+10,6
CspH14 0,7+0,0 0,71 + 0,02 0,20+ 0,01 0,35+ 0,01 1261,7+30,0 109,3+2,2
CspH15 7,5+0,1 1,13+ 0,00 0,91+ 0,24 12,13+0,01 1547,4+0,0 113,543 ,4

Trung binh 7,07 1,08 0,89 3,39 1226,37 168,87

Ghi chu: C: Catechin; EC: Epicatechin; EGCG: epigallocatechin 3-gallate; ECG: Epicatechin 3-gallate; RT:
Rutin; QC: quercetin; CK: Chat kho.

3.2.2. Ham luong nhom axit phenolic, resveratrol ~cOUmarin trong nu hoa tra hoa vang thu thap tai
Quang Ninh duogc thé hién & bang 6.

va coumarin trong nu hoa tra hoa vang

Ham luong nhom axit phenolic, resveratrol va

Bang 6. Him lurong phenolic (CF, PCA, SLA, VA), resveratrol va coumarin trong nu hoa tra hoa vang

Hoat chat
Ki hiéu mau CF PCA SLA VA RES CR
(ng/g CK) (ng/g CK) (ng/g CK) (ng/g CK) (ng/g CK) (ng/g CK)

CspH1 390,03+19,9 48,80+3,05 123,4+13,4 57,48+11,03 604,5+85,0 263,6£2,6
CspH2 471,0+458 43,4339 261,1+1 4 73,07+4,97 3874435 124,6+7,1
CspH3 302,5+55,4 43,55+1,86 502,7+34,2 91,90+0,24 321,8+18,7 365,4+28 4
CspH4 368,3+61,7 43,85+2,05 227,5+7.5 37,98+1,58 896,8+82,8 112,0429.8
CspH5 493,4+57,1 52,45+3,95 875,1+41,0 31,79+4,42 271,3+142 132,7429.2
CspH6 628,8+29,6 50,07+2,07 324,0+152 59.24+11,91 1968,1+34,7 81,4+10,2
CspH7 658,3+69,7 57,06+6,78 1095,4+36,9 59,84+9,25 579,1+41,6 443 24356
CspHS 461,6£7.,6 55264233 742,9+37,1 60,75+0,55 326,01+45,7 430,6£17,6
CspH9 634,4+84.4 62,41£3,91 591,9+51,6 49,20+1,13 1861,5£21,9 224,1+1,2
CspH10 673,6£31,1 91,26+5,44 2024,3+52 38,53+8,40 345,0+31,4 221,7+16,8
CspH11 386,7+19,4 69,18+1,40 166,5+14,0 58,35+0,69 553,8+24.7 70,1446
CspH12 529,4+20,6 117,69+6,32 984,7+69,1 33,75£1,65 1510,9+2,2 230,9426,3
CspH13 306,8+4,1 77,17+9,42 621,7+83,9 55,11+0,27 929,253 1 172,1+4.6
CspH14 344,03+4,3 70,66+6,61 218,0+6,1 67,39+5,76 916,2491,5 84,5+5.8
CspH15 428,5+0,0 39,79+1,76 1423,6+35,8 47,59+0,00 916,0+45,3 92,9+0,0

Trung binh 512,10 59,30 676,98 57,67 825,83 203,31

Ghi chu: CF: Caffeic; PCA: P-coumaric; SLA: Salicylic; VA: Vanillic; RES: Resveratrol; CR: coumarin; CK:

Chat kho.
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Bang 6 cho thdy, ham luong cac hop chat trong
nhom phenolic bao gém axit caffeic (CF); axit p-
coumaric (PCA); axit salicylic (SLA); axit vanillic
(VA) o su bién dong ro rét trong cac mau duoc thu
thap va dat cao nhat & cac mau CspH10 (thu tai Nam
Mau, Yén Ttr), CspH12 (thu tai Van Toc, Moéng Cai)
va CspH3 (thu tai Cai, Hoanh B6). Cac mau nay déu
tich liy cac hop chat CF, PCA, SLA, VA voéi luong cao
nhat véi luong twong ung 1a 673,6; 117,7; 2024,3; 91,9
ng/g CK. Mau thu tai Nam Mau, Yén T (CspH10)
c6 ca axit caffeic (PCA) va axit salicylic (SLA) déu
tich lity véi lwong cao nhat. Nguoc lai, nhom cac mau
CspH3 thu tai Cai, Hoanh Bé; CspH15 thu tai Minh
Cam, Ba Ché, mau CspH1 thu tai Khe Sat, Hoanh Bé
va mau CspH5 thu tai Khe Can, Hoanh Bé cho ham
lwong nhom hop chat phonelic 1a thdp nhat. Nhu vay,
ham cac axit phenolic trong cac mau nu hoa cta cay
tra hoa vang duoc thu tai cac dia diém khac nhau dat
gi4 tri trung binh gitta cac mau c6 thir tw gidam dan la:
SLA> CF > PCA > VA véi ham luong tuong tmg lan
luot 1a: 676,98 pg/g CK; 512,10 png/g CK; 59,30 pg/g
CK; 57,67 ug/g CK.

Ham luong resveratrol va coumarin trong cac
mau nu hoa tai cac dia diém khac nhau ciing cé su
bién dong tuong doi 16n, cao nhat & cac mau CspH6
(Binh Luwoc, Van Dén) va CspH7 (Dap Thanh, Ba
Ché) dat ham lugng tuong ung la 1968,1 va 443,2
ng/g CK. Mau c6 ham luong hoat chat resveratrol
thap nhat 1a cac mau CspH5 thu dugc tai Khe Can,
Hoanh B6 va méau c6 ham luong coumarin thdp nhat
1a mau CspH11 duoc thu tai Viet Hung, Hoanh Bo voi
ham luong thdp nhat véi luong twong tng 1a 271,3 va
70,1 ng/g CK.

Nhu vay, resvertrol duoc tich lay véi luong cao
hon so véi coumarin trong nu tra hoa vang thu thap
trén dia ban tinh Quéang Ninh.

Tur cac két qua phan tich trén cho thady, ham
lwong CF, PCA, SLA, VA, resveratrol va coumarin
trong nu tra hoa vang la cao hon l4. Diéu nay ching
td gia tri duoc liéu cta nu hoa la wu viét hon. Diéu
nay ciing duoc thé hién ro qua thoi gian luu va gia tri
dién tich tin hiéu do duoc thu lai gitta mau 14 va mau
nu hoa, két qua duoc thé hién & hinh 1 va 2.

Hinh 1. Sc ki d6 cic chit trong mau nu hoa tra hoa vang Nam M4u, Yén T, Quang Ninh

Ghi chu: (1) Catechin; (2) EC; (3EGCG; (4) caffeic acid; (5) vanillic acid; (6) rutin; (7) ECG; (8) p-
coumaric acid; (9) resveratrol; (10) salicylic acid; (11) quercetin,; (12) coumarin

mAE 20

=
o " v T v T

r " v T
9 €0 re 30 52 380 -

Hinh 2. Sic ki d6 cac chat trong mau 14 tra hoa vang Khe Sat, Hoanh B, Quang Ninh

Ghi chu: (1) Catechin; (2) EC; (3EGCG; (4) caffeic acid; (5) vanillic acid; (6) rutin; (7) ECG; (8) p-
coumaric acid; (9) resveratrol; (10) salicylic acid; (11) quercetin,; (12) coumarin.
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4. KET LUAN

Bang ky thuat sic ky 10ng hiéu ning cao da xac
dinh dugc ham luong mét s6 hop chat c6 hoat tinh
sinh hoc trong 14 va nu hoa tra hoa vang thu thap tai
Quang Ninh.

Trung binh ham luong cac chit trong 14 thuoc
nhom flavonoid nhu catechin (C): 0,43 mg/g CK;
epicatechin (EC): 0,2 mg/g CK; epigallocatechin 3-
gallate (EGCG): 0,28 mg/g CK; epicatechin 3-gallate
(ECG): 0,41 mg/g CK; ham luong rutin: 66,53 ng/g
CK; ham luong quercetin: 45,58 pg/g CK. Céac chat
trong nhom axit phenolic: axit caffeic (CF): 174,50
ng/g CK; axit p-coumaric (PCA): 56,75 ng/g CK; axit
salicylic (SLA): 52,1 pg/g CK; axit vanillic (VA):
39,85 png/g CK. Nhom chat resveratrol va coumarin
trong 14 tra hoa vang lan luot dat: 63,43 pg/g CK va
47,56 ng/g CK.

Trung binh ham luong céac chat trong nu thudc
nhom flavonoid nhu catechin (C): 7,07 mg/g CK;
epicatechin (EC): 1,08 mg/g CK; epigallocatechin 3-
gallate (EGCG): 0,89 mg/g CK; epicatechin 3-gallate
(ECG): 3,39 mg/g CK. Ham luong rutin: 1226,37
png/g CK; ham luong quercetin: 168,87 ng/g CK. Cac
chit trong nhom phenolic axit gom: axit caffeic (CF):
512,10 pg/g CK; axit p-coumaric (PCA): 59,30 png/g
CK; axit salicylic (SLA): 676,98 ug/g CK; axit vanillic
(VA): 57,67 pg/g CK. Nhom chat resveratrol va
coumarin trong nu hoa tra hoa vang lan luot dat:
825,83 ng/g CK va coumarin: 203,31 ng/g CK. Két
qua xac dinh ham luong céac chat cé hoat tinh sinh
hoc trén mau 14 va nu hoa cay tra hoa vang cho thay
cac chat duoc xac dinh trén mau nu déu cao hon trén
mau 14, diéu nay chimg t6 gia tri duoc liéu ctia nu
hoa 1a vu viét hon 14. Mau nu hoa duoc thu hai tir
Nam Mau, Yen T, Quang Ninh, cho gia tri ham
lugng hoat chat 1a cao nhat (ca axit caffeic (PCA) va
axit salicylic (SLA) déu tich liy voi lwong cao nhat
twong tmg 13 673,6; 2024,3 ng/g CK.
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CONTENT OF SOME BIOTOGICALLY ACTIVE COMPOUNDS HAVING IN THE LEAVES
AND BUDS OF Camellia chrysanthoides COLLECTED IN QUANG NINH PROVINCE

Dang Quang Bich, Dang Quang Hung,
Tran Van Cao, Hoang Nguyen Viet Hoa

Summary

Golden Camelia (Camellia chrysanthoides. Hung T. Chang) is a medicinal plant species containing a wide
range of bioactive compounds that can be used for diseases treatment such as in anti - inflammatory, cancer
and other diseases. By high - resolution liquid chromatography technique, contents of some the bioactive
compounds in leaves and flowers buds collected in Quang Ninh, were identified. Flavonoids such as:
catechin (C); epicatechin (EC); epigallocatechin 3 - gallate (EGCG); epicatechin 3 - gallate (ECG). Rutin and
quercetin contents were also determined in both leaf and flower buds. In addition, resveratrol; coumarin
and phenolic acid groups including caffeic acid (CF); p - coumaric acid (PCA); salicylic acid (SLA); vanillic
acid (VA) were also specifically measured on these two materials. The study results showed bioactive
compounds contents in flower buds were higher in leaves. The flower bud samples from Nam Mau, Yen Tu
district of Quang Ninh province having the highest active compounds content. This shows that medicinal
value of flower buds was superior to leaves. In addition, the study results also showed that leaf and flower
buds samples at different sites were differ in the content of compounds.

Keywords: Biologically active substances, Camellia chrysanthoides, Quang Ninh.
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