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Abstract

Ginkgo biloba is one of the oldest medicinal herbs in the world. It is commonly used
as a dietary supplement to protect against blood circulation disorders, improve memory, and
prevent cognitive decline. Currently, Vietnam and other countries have regulations in place
to ensure the quality of Ginkgo biloba extract in their pharmacopoeia. In this study, the
quality of 11 raw materials and 120 dietary supplement products containing ginkgo extract
was evaluated based on flavonol glycoside content and the ratio of component flavonoids.
The results revealed a significant number of unsatisfactory samples, highlighting the need
for closer monitoring of quality products to protect consumer rights.
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Danh gia chat lugng nguyén liéu va thuc pham bao vé siic khoé chira cao
bach qua (Gingko bileba)tai Viét Nam theo ham lugng flavonol glycosid
va ti I ciia mot so flavonoid thanh phan

Mac Thi Thanh Hoa", Cao Cong Khanh, Nguyén Vin Khoa, Nguyén Quang Hung

Vién Kiém nghiém an toan vé sinh thuc pham quoc gia, Ha Noi, Viét Nam

Tom tiit

Bach qua (Ginkgo biloba) 1a mot trong nhirng dugc liéu lau doi nht trén thé gidi, dugc
sit dung phd bién duédi dang thuc phdm bao vé strc khoé véi cac cong dung chinh 13 ngin
ngra, hd tro diéu tri cac rdi loan vé tudn hoan mau, cai thién tri nhé va suy giam nhan thic.
Hién nay, tai Viét Nam va mot s nude trén thé giéi di c6 quy dinh vé chat luong cua cao
bach qua. Trén co s& d0, nghién ctru da danh gia chét lugng cua 11 mau nguyén lidu va 120
mau thuc phém bao vé stic khoé chtra cao bach qua theo ham lugng flavonol glycosid va ti
1é cuia mét s6 flavonoid thanh phén. Két qua cho théy c6 ti 1€ dang ké cac mau khong dat, do
do, can tiép tuc co6 su giam sat vé chat lugng mot cach chét ché hon dé dam bao quyén loi
nguoi tiéu dung.

Tir khoa: cao bach qua, flavonoid, flavonol glycosid.

1. PAT VAN PE

Ginkgo biloba (bach qua) 1a mét trong nhimg dugc liéu 1au doi nhét trén thé gidi, ¢6
ngudn gde tir Trung Quéce, Nhat Ban va Han Qudc, tuy nhién, ciing phan bd ¢ nhidu khu vue
ctia Chau Au, Chau My, An D6 va New Zealand [1]. Cao 14 bach qua duoc sir dung tir nhiéu
thé ky dé diéu tri cac bénh vé ho hip va tim mach, rdi loan chirc ning nhan thirc, chimg mat
tri nhd, bénh Alzheimer va cai thién luu lugng mau ndo [2-5]. Tai Viét Nam, Ginkgo biloba
duoc str dung pho bién dudi dang thuc pham bao vé strc khoé (TPBVSK) vdi cac cong dung
chinh 13 ngin ngira, hd trg diéu tri cac rdi loan vé tuan hoan mau, cai thién tri nhé va suy
giadm nhan thtrc.

Hoat chat
Kaempferol
Quercetin

Isorhamnetin

Hinh 1. Cdc hinh dang khdc nhau va cdu tric cia flavonoid trong ld bach qua [6]
Flavonoid 12 nhom hoat chét chinh tao nén tac dung sinh hoc cua bach qua va ton tai
& dang glycosid ciia quercetin, kaempferol va isorhamnetin (Hinh 1). D3 c6 mét s bao cao
[3, 5] cong bd vé sy gia mao trong cic san pham c6 chira bach qua bang cach tron cac thém
cac flavonol ty do (rutin, quercetin, kaempferol...) hodc cac dugc li¢u giau flavonol glycosid
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nhu hoa hoe (Styphnolobium japonicum) hay tam giac mach (Fagopyrum esculentum). Vi
vay, nghién ctru nay dugc thuc hién voi myc ti€u khdo sat chét luong cua cac san phém thuc
pham béo vé strc khoé chira cao bach qua.

Viét Nam va mét sé qudc gia trén thé giéi d co nhitng tiéu chuin quy dinh vé chét
luong cuia cao 1a bach qua (Ginkgo biloba extract) [7-11]. Tuy nhién, cao bach qua dang sur
dung tai thi truong Viét Nam thuong duoc cong bd phu hop theo ti€u chuin Duoc dién My
(USP) (theo Gidy chimg nhan phan tich ctia san pham — Certificate of Analysis). C4c tiéu chi
vé chit luong cao bach qua duoc quy dinh trong hai dugc dién dugc tom tit trong Bang 1.

Bdng 1. Tiéu chudn cao bach qud theo quy dinh ciia Duwgc dién My va Duroc dién Viét

Nam
STT Ticu chi danh gi Duoc d;;;l [l;ﬁy (USP Duoc dlelEl\:th Nam V
1.  Flavonol glycosid 22,0 - 27,0% > 24,0%
2. Terpen lacton 5,4-12,0% >6,0%
3. Bilobalid 2,6 —5,8% -
4. Ginkgolid A, B, C 2,8-6,2% -
5. Rutin <4% -
6. Quercetin <0,5% -
7 Tilé ka.empferoI/ 07 08-12
quercetin
8. Ti lé isgrhamnetin/ 01 015
quercetin
9.  Acid ginkgolic <5 ug/g <10 mg/kg

*Ham lwong terpen lacton la tong ham lwong cia bilobalid va ginkgolid A, B,C

Céc tiéu chi vé chat luong cao bach qua dugc quy dinh gom ham luwong flavonol
glycosid, terpen lacton, ti 1¢ kaempferol/quercetin (K/Q), isorhamnetin/quercetin (I/Q) va
acid ginkgolic, nhung giita hai duoc dién ciing c6 sy khac nhau vé mirc giéi han. Ngoai ra,
mot sb tiéu chi khac dugc quy dinh trong Dugce dién My nhu ham lugng bilobalid va
ginkgolid cling nhu rutin va quercetin ty do nhung Dugc dién Viét Nam hién chua quy dinh.
Tuy nhién, theo yéu cau phan tich ctia khach hang tai Vién Kiém nghiém an toan vé sinh
thuc pham qubc gia, nhém nghién ctru thay rang cc san pham chira cao bach qua chi dugc
kiém soat chat lugng qua ham luong flavonol glycosid (FLG). Do d6, nghién ctru nay tap
trung phan tich s6 liéu vé& ham lugng FLG, ti 1€ cua mot s6 flavonoid thanh phén I/Q va
K/Q) va so sanh véi tiéu chuan ctia Duoc dién My va Duoc dién Viét Nam, tir d6 dé xuét
mot s6 khuyén nghi cho co quan quan 1y, nha san xuét, gop phan kiém soét chat lugng san
pham va bao vé quyén lgi ctia nguoi tiéu ding.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. N§i dung nghién ciru
Nghién ctru thyc hién danh gia ham lugng flavonol glycosid (FLG), ti 1€ cua
kaempferol/quercetin (K/Q) va ti 1é isorhamnetin/quercetin (I/Q) trong 131 mau thyc da
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duoc mua trén dia ban Ha N6i va phan tich tai Vién Kiém nghiém an toan v¢ sinh thyc phém
qudc gia, gdm: 11 miu cao bach qua dang bot (Ginkgo biloba extract — GBE); 120 mau thyc
pham bao vé strc khoé chira cao bach qua (35 mau dang vién nang cimg va 85 miu dang
vién nang mém). Cac mau ndy da dugc luu théng trén thi trudng, ¢ ghi nhin va cong bd
thanh phan theo quy dinh tai Thong tu 43/2014/TT-BYT vé quan 1y thuc pham chirc ning
[12]. Cac thong tin vé mAu nhu thanh phan, xuit x&, dang mau... duoc ghi trén nhin san
pham.
2.2. Héa chit, chit chuin

TAt ca hoa chit, chit chuan st dung déu dat d6 tinh khiét phan tich theo yéu clu cua
phuong phap. Chat chuin quercetin (ma: DRE-C16695000, s 16: 1263015, do tinh khiét
85,4% cua hing Dr. Erhenstorfer), chdt chuin kaempferol (md: BP0820, sb 16:
PRF21122746, do tinh khiét 99,5% cua hiang Biopurify Phytochemicals), chat chudn
isorhamnetin (ma: BP0794, s6 16: PRF2208280, do tinh khiét 98,3% cua hang Biopurify
Phytochemicals) va cac hoa chit khac: methanol, ethanol, acid clohydric 37%, acid
phosphoric 85% dugc cung cip boi hing Merck.
2.3. Thiét bj

He¢ thdng sic ky 1ong hiéu nang cao Alliance Waters €2695 két ndi véi detector PDA
ctia hing Waters, M¥; cot sac ky XBrigde BEH C18 (250 mm x 4,6 mm, 5 pm) ciia hing
Waters. Mot s thiét bj khac bao gém: can phan tich Entris, Sartorius (c6 do chinh xac
0,0001 g); bé diéu nhiét Memmert; may ly tdim Hermle va cac dung cu, thiét bi phu tro khac
trong phong thi nghiém.
2.4. Phuong phap nghién ctru

Ham luong flavonol dang aglycon va dang glycosid trong mau thtr dugc phan tich theo
phuong phap TCVN 11064: 2016 (AOAC Official method 2006.07) [13]. Sau khi thuy phan
cac flavonol glycosid bang acid clohydric & 90°C trong 60 phiit, cac flavonol aglycon (gdom
quercetin, kaempferol va isorhamnetin) tao thanh duoc phan tich bang HPLC véi detector
PDA tai budc song 370 nm so véi ngoai chuan twong ung. Str dung cac hé s6 chuyén doi
(lén lugt 1a 2,504 v6i quercetin, 2,588 voi kaempferol va 2,437 ddi vai isorhamnetin) dé tinh
ham lugng tong flavonol glycosid. Phuong phép da dugc tham dinh tai phong thi nghiém va
dap tmg yéu cau cia AOAC [14]. Sic ky d6 khi phan tich dung dich chuan duoc trinh bay
tai Hinh 2.
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Hinh 2. Sdc ky d6 dai dién: a, dung dich chudn; b, mau thir chira ginkgo biloba
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Két qua phan tich dugc xir 1y s6 liéu bang phan mém Empower 3 ctia hing Waters va
xur 1y thong ké bang phan mém Microsoft Excel.
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3. KET QUA VA BAN LUAN
3.1. Ham lwong flavonol glycosid va ti 1¢ thanh phan trong cao bach qua

Két qua phan tich ham luong flavonol glycosid trong 11 mau cao bach qua déu ¢ xuit
xt tir Trung Qudc cho thiy cac mau nguyén liéu déu dat yéu cau vé ham luong theo yéu cau
ctia Dugc dién My (USP 43) [7] va Duoc dién Viét Nam V [11], voi két qua dao dong tir
24,0 — 25,8% (Hinh 3).

16,00 0,70
14,00 0,60
12,00 058
10,00 6,46
8,00
S o0 £
2 600 @
= 400 0,20 =
2,00 > W - e w1 === 0,10
. B N . R N R T
GBE1 GBE2 GBE3 GBE4 GBES GBEG GBE7 GBES GBES .~ 1,

Tile1/Q 033 014 018 023 031 054 026 022 006 000 0,00
—e—Ti 18 K/Q 088 287 293 419 522 602 620 070 071 471 148
— .. Yéucauk/Q 07 07 07 07 07 07 07 07 07 07 07
- —=Yéucaul/Q 01 01 ©01 01 01 01 O01 O01 01 01 01

Hinh 3. So sdnh ti 1é K/Q va /O trong mau cao bach qud

Néu danh gia theo tiéu chuan Duoc dién Viét Nam thi chi ¢6 01/11 dat yéu cau vé ca
hai ti 18 K/Q va I/Q. Tuy nhién, néu dénh gia theo tiéu chuan Dugc dién M¥ thi ti 16 nay 1a
8/11 mau.

Tét ca cac mau phan tich déu dat vé ti 18 K/Q dao dong trong khoang 0,70 — 14,8 nhung
chi c6 8/11 mau dat vé ti 18 I/Q dao dong 0,14 — 0,54. Trong 03 mau khong dat vé ti 1é I/Q
¢6 02 mau khong phat hién isorhamnetin. Didu niay cho thdy, ham lugng thp cta
isorhamnetin trong cac mau khong dat c6 thé 1a ddu hiéu cho thay can chi ¥ hon vé cach bao
quan trong qua trinh luu théng, phan phdi va st dung. V&i 02 mau khong phat hién
isorhamnetin nhung tong ham luong FLG vén dat theo yéu cau véi ti 16 K/Q cao hon dang
ké so v6i tiéu chuan, ciu hoi dit ra 1a ¢ hay khong sy pha tron cia cac loai flavonoid khac.

Theo mdt sb nghién curu [5, 15], viéc pha trdn cao bach qua thuong do lgi ich vé mat
kinh té, do chi phi san xuét cac flavonoid tir cac nguyén liéu khac nhu rutin tir kiéu mach co
thé ré hon tir 3,5 — 10 1an. Do d6, néu chi quan tim dén gia thanh va ham luong flavonol
glycosid ma khong danh gia cac tiéu chi khac thi nha san xuat ¢ thé bi mua phai cao bach
qua khong nguyén chit va da bj pha tron, dan toi chat lugng cua san pham thuong mai khong
cao. Thyc té, gia thanh cua cao ginkgo biloba phu thudc vao chét lugng nhu ti 18 chiét 10: 1,
20: 1, 24/6 (24% flavonol glycosid va 6% terpen lacton) hodc dap tmg tiéu chuan USP (Duoc
dién My), ChP (Dugc dién Trung Qudc)... cling nhu uy tin ctia nha cung cap. Tuy nhién,
diém han ché cua nghién ctru ndy 13 méi chi danh gia s6 liéu véi ¢& mau nho (11 mau) cua
cac don vi cung cép nguyén liéu 16n tai Viét Nam ma chua thu thap mau tai cac don vi san
xuét cling nhu cc ngudn cung cip nguyén liéu khac trén thi truong.
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3.2. Ham lwong flavonol glycosid va ti 1¢ thanh phén trong mdu TPBVSK
3.2.1. Panh gid chung vé TPBVSK chira cao bach qud

S6 liéu nghién ctru ddi v6i nén mau thue phém bao vé surc khoé duogc thuc hién véi
cac miu da dugc luu thong trén thi truong, cé ghi nhan va cong bd thanh phan theo quy dinh.
Céc két qua khao sat dugc danh gia so voi thanh phan cong bd trén nhin san phim. Ngoai
cao bach qua, cac san pham nay thudng bd sung mét sé dugce lidu co cong dung hoat huyét,
bd ndo nhu cao nit lang, dinh ling, binh voi va mot sb hoat chit nhu citicolin, coenzym Q10,
melatonin, nattokinase, cac vitamin nhom B. Cac thanh phan nay khong chtra chat phan tich
can quan tdm nén khong anh hudng dén két qua. Chi c¢6 02/120 miu c6 bd sung thanh phan
rutin dugc cong b trén nhan.

80,0%
60,0%
46,7% 40,0%
40,0%
- . ﬁ . iO%
0,0%
Viét Nam Nhap khiu Vién nangmém  Vién nang clrng

m Dat Khong dat

Hinh 4. Phdn logi mau TPBVSK theo xudt xit va theo dang mau

Két qua phan loai & Hinh 4 cho thay phan 16n cac mau chira cao bach qua thuong duoc
bao ché dudi dang vién nang mém (70,8%), trong d6, cic mau dugc san xuat trong nudc
chiém phan 16n (74,2%), con lai duoc nhap khau tir cac qudc gia khac nhu Bulgari (10,0%),
M¥ (9,17%), Phap (3,33%), Italia (2,50%) va Han Qudc (0,83%). Nhu vy, sy phong phi
va da dang vé ngudn gbc va xuét xt ciia cic loai san pham trén thi trudng gitp nguoi tiéu
ding c6 nhiéu su lya chon hon. Tuy nhién, chi c6 50% tong s6 mau dat vé ca hai tiéu chi
ham luwong va ti 1& thanh phén theo tiéu chuin ciia Duoc dién M. Do dé, can ting cuong
céc bién phap quan 1y ¢é dam bao quyén lgi cho ngudi tiéu dung, cac nha san xuit ciing can
chu y nang cao chét lugng san phém dé duy tri va tao loi thé canh tranh. O mét khia canh
khéc, mac du sb luong mau dang vién nang cung it hon nhung ti I¢ cac mau dat (23/35) lai
16n hon so v6i vién nang mém (37/85). Cac nha san xuét c6 thé tham khao sd liéu dé co
nhitng nghién ctru cai tién va Iya chon cong thirc san pham phi hop hon.

Diéu dang luu y 1a khi thong ké vé sb lugng mau dat va khong dat theo xuét xu, co su
chénh léch déng ké giita cac miu san xudt trong nudce va mau nhap khau (Bang 2). Trong
khi ti 16 mau khong dat c6 xuét xtr nudc ngoai chi chiém 6,45% (02/31) thi ti 1& nay ciia mau
san xudt trong nudc cao gip 10 1an (62,9%). S6 liéu duoc thong ké trong Bang 2.
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Bdang 2. Thong ké mau TPBVSK theo xudt xi

R Khéng dat
Ay oo 2 £ Khong PR W PN UEE
Xuat xix  Tong so Dat dat Chivé ham Chi vé ti 1€ Ca 2 tidu chi
) lwong K/Qval/lQ
Viét Nam 89 33 56 30 05 21
Nudc ngoai 31 27 02 02 0 02

Céc san pham c6 ngudn gdc tir nuwdc ngoai tuy co ti 16 khong dat thap hon nhung van
1a dau hiéu cho thiy can tiép tuc kiém soat trong qua trinh nhap khau va luu thong trén thi
truong. DPdi voi cac san phém trong nudc, ti 1€ cac mau khong dat cao co thé do mot sb
nguyén nhan sau: (i) stt dung nguyén liéu chua duoc tiéu chudn hoa; (ii) khong kiém soat
chit lugng nguyén liéu trude khi dua vao san xuét; (i) mot s6 thanh phéan trong nén miu cé
thé twong tac 1am giam ham luong cta cac flavonoid, do cac chat ndy dé bi oxi hoa; (iv)
chua thyc hién dénh gia do on dinh mot cach dﬁy da; (v) kiém soat chat lugng trong qua
trinh san xudt va luu théng chua duoc quan tim dang mirc.

Két qua phan tich ham lugng va ti 1€ flavonoid trong cac mau dat chat luong dugc biéu
thi & Hinh 5.

40

Ti 1é flavonoid

20

Ham lugng flavonol glycosid (mg/vién)

o’ ¢® oo ° P ® $oce®g0 ooe 0.00

°
® oo 00

0 0900%,000 %% o0 7000000,0,0000040,000000 ¢04%,0008e"¢ o 0.00

0 10 20 30 40 50 60

—e— Ham luong FLG e Tilek/Q e Tilél/Q
Hinh 5. Ham heong flavonol glycosid va ti 1é flavonoid trong mau TPBVSK dat yéu cdu

Ham lugng flavonol glycosid trong mau thir dao dong trong khoang 1,10 —
60,4 mg/vién, tuong tmg v4i ham lugng cao bach qua cong bd trén nhan san pham 14 5,0 —
260 mg/vién. S liéu vé ti 16 K/Q (0,72 — 6,67) va 1/Q (0,10 — 0,68) cho thiy sy twong dong
v6i két qua trong cac miu nguyén liéu di danh gia ¢ muc 3.1.
3.2.2. Cdc mau TPBVSK khéng dat yéu cau vé ham heong va thanh phan flavonoid

Két qua phan loai mau khong dat theo cac tiéu chi (Hinh 6) cho thy cac mau khong
dat vé& ham luong FLG theo yéu ciu cia cac duoc dién (nhung van dat vé ti 18 thanh phan
theo Duoc dién My) chiém t6i 56,67%. Bén canh dé, cac mau khong dat vé ti 1¢ thanh phan
chu yéu 1a do ti 18 I/Q < 0,1, dic biét, 12/60 mau khong phat hién isorhamnetin. Diéu nay c6
thé do ham luong thdp cua isorhamnetin trong ca mau nguyén liéu va mau TPBVSK chtra
cao bach qua dé bi tic dong boi cic yéu t6 bat lgi lam giam chat lugng san pham.
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Nguyén nhan khong dat Ti 1é khong dat theo thanh phan

Khongdatca 2

yéu to, 35,00%
Khong dat vé .
ham lugng, ) J ~ " Khongdatvé
56,67% Khong dat vé v s
o tile1/q,
tlg K/Q, 69,23%

7,69%

Khong dat v
thanh phan,
8,33%

Hinh 6. Phdn logi theo nguyén nhdn khéng dat doi véi mau TPBVSK

Theo thong tin trén nhdn, ham luong cao bach qua bd sung & dao dong tu 5,0 —
250 mg/vién, diéu nay 1a phu hop v6i khuyén céo vé lidu sir dung cua chiét xuat bach qua
da tiéu chuan hoa [16]. Tuy nhién, voi cic mau khong dat vé ham luong c6 thé 1am giam
hiéu qué st dung, anh hudng dén quyén loi cua nguoi tiéu dung. Céc thong tin vé mot sb
mau TPBVSK khong dat dugc théng ké nhu Bang 3.

Bdng 3. Két qua phan tich flavonoid trong mét sé mau TPBVSK khéng dat yéu cau
Ham lugng

STT Mahéa Nénmiu Xuht xir GBE® (T;é(,;bF z;/(j)/ PT;/]Qe Ti 1é 1/Q
(mg/vién)

1  CAPOl1 nang cung Phap 5,0 19,5 5,67 0,00
2 CAP02 nang cling Phap 40 26,8 4,40 0,00
3 CAPO3 nangcung Viét Nam 50 13,3 7,23 0,26
4 CAPO4 nangcung Viét Nam 50 18,6 1,13 0,00
5 CAPO5 nangcung Viét Nam 80 12,1 0,01 0,26
6 CAPO6 nangcung Viét Nam 80 18,9 0,12 0,06
7 CAPO7 nangcung Viét Nam 90 11,2 0,12 0,04
8 CAPO08 nang cung Italia 100 19,0 5,88 0,32
9 CAP09 nangcung Viét Nam 100 24,2 1,10 0,00
10 CAP10 nangcung Viét Nam 100 26,2 1,58 0,00
11 CAPll nangcung Viét Nam 120 7,08 4,46 0,24
12 GELO03 nangmém Viét Nam 120 8,03 13,8 0,00
13 GEL12 nang mém Viét Nam 120 9,92 0,83 0,07
14 GEL14 nang mém Phap 120 15,1 5,94 0,19
15 GEL26 nang mém Viét Nam 120 8,16 1,31 0,08
16 GEL30 nang mém Viét Nam 120 7,11 0,61 0,15
17 GEL40 nang mém Viét Nam 120 7,08 - -

18 GEL41 nang mém Viét Nam 120 20,3 1,17 0,08
19 GEL42 nang mém Viét Nam 120 20,8 0,71 0,00
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Ham lwgng

STT Mahéa Nénmiu Xuftxi — GBE® E‘BleEf?;g)/ TK‘/S Ti R 1Q
(mg/vién)
20 GEL43 nang mém Viét Nam 120 28,6 0,49 0,04
21 GEL45 nang mém Viét Nam 120 31,8 0,51 0,04
22  GEL52 nang mém Viét Nam 150 8,67 1,18 0,07
23  GEL54 nang mém Viét Nam 150 24,9 0,33 0,09
24  GEL57 nang mém Viét Nam 180 5,46 1,79 0,00
25 GEL72 nangmém Viét Nam 180 11,1 5,31 0,00
26 GEL76 nangmém Viét Nam 180 9,06 0,84 0,07
27 GEL78 nangmém Viét Nam 200 22,0 1,41 0,00
28 GEL81 nangmém Viét Nam 240 10,6 1,00 0,05
29 GELS85 nangmém Viét Nam 240 9,63 2,25 0,00
30 GELS87 nangmém Viét Nam 250 8,08 20,5 0,00

aHam liwgng cao bach qud cong bé trén nhin san pham (mg/vién);
b T I¢ ham lwong flavonol glycosid so véi ham lwong cao bach qua trén nhan (%).

Phan 16n cac miu dugc bd sung & mirc 120 mg/vién (41/60 mau thir khong dat), tuy
nhién, ham lugng FLG dao dong tir 2,61 — 24,9 mg/vién, twong duong 2,18 — 20,8% so vdi
ham luong GBE cong b trén nhan. C6 nghia 13, & ciing mirc ham luong bd sung thi chét
luong san phém ¢6 thé chénh nhau t6i 10 1an. Nhu vay, ¢ thé ton tai nhiéu loai chiét xuét
cao bach qua véi ti 1¢ chiét va ham luong flavonol glycosid khac nhau, do d6, viéc kiém soat
nguyén liéu dau vao ctia qua trinh san xuat TPBVSK ciing can duoc chu trong dé dam bao
su déng nhét vé chat lugng gitra cac 16 san xuét. Bic biét, c6 01 mau chi phat hién kaempferol
ma khong c6 quercetin va isorhamnetin, c6 thé do nha san xuat nham 13n nguyén liéu trong
qué trinh san xuat. Day ciing 1a diéu cac nha san xuét can luu y khi cong b chét lugng san
pham va theo ddi chét lugng dinh ky.

Ngoai ra, 02 mau c6 ti 16 FLG/GBE >27% so véi tiéu chuan Dugc dién My 1a do ngoai
120 mg cao bach qua thi mau thir con chira 20 mg rutin (dang glycosid ctia quercetin) duogc
cong bd trén nhan san pham. Tuy nhién, hién nay cac phuong phap phan tich ham luong
FLG nhu Tiéu chuan Viét Nam, AOAC 2006.07 hay cic phuong phap ciia Dugc dién déu
chua c6 huéng dan vé viéc phan tich cac mau chira cac dang glycosid b sung. Pay ciing 1a
diéu can luu ¥ do ham lugng flavonol glycosid duoc quy ddi tir tong cac dang aglycon thu
duogc sau qua trinh thuy phan ma khong phén biét duoc ngudn gbe ctia cac hoat chét nay tir
cao bach qua hay tir cac thanh phan khac cta san pham (nhu rutin hay cic dang glycosid
khac). Do d6, dé kiém soat t6t chat lugng chiét xuat bach qua néi riéng va cac san pham
TPBVSK chtra cao bach qua ndi chung thi can két hgp dénh gia trén nhiéu tiéu chi khac
nhau nhu ham lugng va ti 1€ flavonoid thanh phﬁn, ham lugng terpen lacton, gigi han rutin,
quercetin tu do va acid ginkgolic.
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4. KET LUAN

Nghién ctru d3 danh gia chét lugng cta 11 mau nguyén liéu cao Ginkgo biloba va 120
mau TPBVSK chira cao bach qua. Két qua cho thiy tit ca cac mau nguyén liéu cao bach qua
déu dat vé ham luong flavonol glycosid nhung 03/11 mau khong dat khi xét ti 16 I/Q. Trong
120 mAu thuc pham bao vé strc khoe c6 31 mau san phdm nhap khau va 89 mau san xuit
trong nudc. Két qua phén tich cho thay chi c6 04/31 miu nhap khau khong dat (02 mau
khong dat vé ham lugng, 02 mau khong dat vé ham lugng va ti 1€ 1/Q). Trong khi do6, mau
san xuét trong nude c¢6 56 mau khong dat (gdm 30 mau khong dat vé ham luong, 05 mau
khong dat vé ti 1& thanh phan va 21 méu khong dat ca hai tiéu chi). Van dé kiém so4t chat
lwong cua cic san phdm TPBVSK trén thi trudng can duoc quan tim hon nita, tir kiém soét
chat luong nguyén liéu dau vao dén dam bao chét luong trong qua trinh san xuét, luu théng,
phan phéi san phdm. Pong thoi, chat lugng san pham chira Ginkgo biloba nén dugc theo doi
va danh gia bang cach két hop phan tich cac chi tiéu khac nhau.
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