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Abstract

Cinnamon is a precious medicinal herb and a widely used spice, has great economic value and is exported
to many countries. Cinnamon contains many chemical components with effects such as phenylpropanoids,
terpenoids, etc. However, the coumarin component in cinnamon is of interest, and some countries its use
because of concerns about the potential risk of liver toxicity. Therefore, determining the coumarin content in
cinnamon and evaluating influencing factors helps to use cinnamon safely and prevent risk factors. The study
used 233 cinnamon bark samples harvested in March and August (lunar calendar) in some major cinnamon-
growing areas, including Lao Cai (formerly Yen Bai province), Thanh Hoa, Quang Ninh, Da Nang (formerly
Quang Nam province), with different thicknesses and processing methods. Determine the coumarin content in
the sample by HPLC-PDA, compare the differences between data groups, and analyze ANOVA using SPSS
software to evaluate the influence of factors. The results showed that the coumarin content in cinnamon bark
samples ranged from 0.01 — 0.91% (95% Confidence Interval for Mean). The origin and harvest season had a
statistically significant effect on the coumarin content in the samples, while the thickness and initial processing
method did not affect it. Quang Ninh and Thanh Hoa cinnamon samples had low coumarin content from 0.018
— 0.092% and 0.038 — 0.090% respectively (95% Confidence Interval for Mean), the highest in Lao Cai
cinnamon samples from 0.529 — 0.859% (95% Confidence Interval for Mean). Da Nang (formerly Quang Nam
province) cinnamon harvested in March had a lower content of coumarin than cinnamon harvested in August.
From the results obtained, it is necessary to clearly indicate the origin and harvest season in product
management to contribute to ensuring food safety, as well as appropriate export orientation.
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Coumairin in cinnamon (Cinnamomum cassia) in Vietnam: Analysis of content ...

Coumarin trong qué (Cimnamomum cassiajtai Viét Nam:
Phén tich ham luong va danh gia cac yéu to anh hudng

Bui Thi Lan Phwong'?, Trin Hong Ngoc®, Tran L¢ Hoa*, Phi Thi Tuyét Nhung?,
Nguyén Thi Hong Nhung?, Vii Tung LAm?2, Ngé Quang Trung', Nguyén Thi Kiéu Anh?
'Vien Cong nghé Duoc phcfm Quéc gia, Truong Dai hoc Dwoc Ha Ngi, Viét Nam
’Khoa Héa phdn tich va Kiém nghiém thuée, T ruwong Dai hoc Dwoc Ha Noi, Viét Nam
3Truong Pai hoc Duoc Ha Noi, Viét Nam
“Trung tam Kiém nghiém tinh Lao Cai, Lao Cai, Viét Nam
SVién Y - Duoc, Truong Pai hoc Thanh D6, Ha Noi, Viét Nam

Tom tit
Qué 1a mot duoc lidu qu}'/, ddng thoi 1a mot gia vi duoc dt‘mg rong rii trong doi sdng co6 gia tri kinh té 16n
va duoc xuét khau di nhiéu nuéc. Qué chira nhidu thanh phan hoa hoc c6 tac dung nhu cac phenylpropan01d
terpenoid, glycosid, ... Tuy nhién, thanh phin coumarin trong qué duorc ‘quan tam va nhiéu nudc khuyén cdo
vilo nga1 nguy co gay doc trén gan. Do d6, xac dinh va danh gla cac yéu té anh hudng dén ham luong coumarln
trong qué gitip ngudi dung sir dung an toan, ngan ngua cac yéu tb nguy co. Nghlen ctru sir dung 233 mau vo
qué thu hoach thang 3 va thang 8 (4m lich - AL) tai mot s ving trong 16n gdm Lao Cai (Yén Bai cii), Thanh
Hoa, Quang Ninh, Pa Ning (Quang Nam cii) véi d6 day mau va cach so ché ban dau khac nhau. Xéac dinh ham
luong coumarin trong mau bang HPLC-PDA, so sanh sy khéac biét cia nhom dit liéu va phan tich ANOVA
bang phan mém SPSS dé danh gia anh hudng cua cac yéu té dén ham luong coumarin trong mau nghién ciru.
Két qua cho thiy, ham lugng coumarin trong mau vo qué dao dong tir 0,01 — 0,91% (Khoang tin cdy (KTC):
95%). Ving trong va mua thu hoach anh huéng dén ham lwong coumarin trong mau c6 y nghia thong ké, do
day va cach so ché ban dau khong anh huong. Mau qué Quang Ninh va Thanh Hoa c6 ham lugng coumarin
thap tir 0,018 — 0,092% va 0, 038 —0,090% tuong img (KTC 95%), cao nhit mau qué Lao Cai (Yén Bai @) tir
0, 529 0,859% (KTC 95%), qué thu hoach thang 3 (AL) ham luong coumarln thap hon qué thang 8 (AL) v&i
que ba Nang (Quang Nam cii). Tir két qua thu dugc cho thay chi dan rd ngudn gbc va mua thu hoach cta san
pham qué 1a can thiét nham gitip dam bao sir dung thic phdm an toan ciing nhu dinh hudng xuit khau phi hop.

Tir khéa: coumarin, qué, viing trong, miia thu hoach, an toan thue pham.
1. PAT VAN PE

Qué dugc sir dung tir 1au doi, trong Y hoc ¢ truyén 1a mot trong bén vi thude quy “Sam nhung qué phu”,
qué duoc xép véao vi thude bé; tinh vi: ngot cay, dai nhiét; tac dung vao ca 5 kinh: tam, phé, than, can, ty [1].
Y hoc hién dai da co rat nhiéu cong trinh nghién ctru tac dung ciia qué va phat hién vai tro cua qué trong viéc
phong chdng rat nhidu bénh nhu: an than [2], chdng ndm, diét khuan [3], ha dudng huyét [4] ... Trong ché bién
thuc phém, qué duoc st dung voi muc dich tao mui thom cho moén an, 1a gia vi cua cdc mén phd, nudc sét,
thanh phan ngii vi huong dé uép khi ché bién mot s6 mon ham, moén nudng. Bot vo qué duoc sir dung trong
cong nghiép lam banh dé tao huong vi. Qué dng diéu dugc sir dung trong cac do udng vé muia dong véi vi ngot
tinh 4m, cay diu nhe. Cac nghién ctru cho thdy c6 nhidu thanh phan hoa hoc c6 tac dung dwoc phén 1ap tir cac
bd phan vo than, 14, canh cia cdy qué. Trong do, terpenoid 1a nhém cé nhiéu chét nhét trong qué,
phenylpropanoid 1a thanh phan c6 hoat tinh sinh hoc v&i su xuat hién cta hop chat chinh nhu cinnamaldehyd,
acid cinnamic, eugenol ... [5, 6]. Ngoai ra, trong ciy con cd cac hop chét thude nhom glycoside, nhém lignan,
nhom lacton, coumarin (CM) va cac hop chét khac [5, 6].

Trong d6, CM la dbi tugng duge quan tm nhidu do cac lo ngai nguy co ddc tinh trén gan. Nghién ctru trén
ddng vat thuc nghiém cho thdy doc tinh & gan do CM gy 1a do su hinh thanh chét trung gian 3,4-epoxide qua
qua trinh hydroxyl héa CM. CM tang hoat dong cla enzyme alamine aminotransferase va aspartate amino
transferase trong huyét trong [7]. O ngudi, qué trinh hydroxyl héa CM & 7-hydroxyl hoa dugce xiic tac boi mot
enzyme gan CYP2AG6 c6 i luc cao, day la enzyme duy nhét chuyén hoa phan ung nay & gan nguoi [8, 9]. Du
co ché gay doc trén gan cia CM chua rd rang nhung cac bang chimg thuc nghiém da chi ra nguy co tén thuong
gan rd rét hon trén nhiing d6i tugng c6 bénh 1y nén vé gan hodc dang diéu tri phdi hop nhiéu loai thudc [8, 9].
Hién nay, an toan thuc phdm ngay cang dugc quan tdm va thit chat quy dinh, cac qubc gia trén thé gidi da ban
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hanh mot s6 quy dinh vé ham lwgng CM trong thyuc pham, tiéu biéu 1 Lién minh Chau Au (EU) véi gi6i han
t6i da dao dong tir 5 mg/kg dén 50 mg/kg tuy loai thyc pham nham bao vé sirc khoe ngudi tiéu ding trude cac
ddc tinh trén gan [11] hay trong bao cdo cua Vién Panh gia Rui ro Lién bang Dic (BfR) nam 2023 lai néu ra
mirc tiéu thy ham luong tiéu thy CM hang ngay c6 thé duoc chap nhén (Tolerable Daily Intake- TDI) 0,1 mg/kg
can nang/ ngay [12].

Tai Viét Nam, qué 1a cay cong nghiép c6 gia tri xuat khau cao, duoc canh téc trai dai tir Bic vao Nam [1].
Do ¢6 su chénh 1éch vé vi d6 va dic diém do cao so v&i muc nude bién nén dic diém khi hau thd nhudng Viét
Nam c6 su khac biét giira cac ving, khi hau nhiét d6i & mién Nam va gié mia & mién Béc cing v6i do 4m
khong khi cao. Nhitng su khac biét d6 anh huong dén ham lugng CM trong v qué. Tuy nhién, chua cé nghién
ctru hé thdng nao danh gia cy thé mirc d6 anh hudng cua timg yéu té (ving trong, mua vu, do day, cach so ché)
dé dua ra khuyén cdo cho san xuat va tiéu dung. Xuat phat tir thuc t& d6, nghién ciru nay 1a tién hanh véi muc
tiéu cu thé: 1 — Xac dinh ham lugng CM trong cac mau vo qué (Cinnamomum cassia) bang phuong phap
HPLC-PDA; 2 — Panh gi4 cac yéu t6 anh huong dén ham luong CM trong vo qué gdm: cach so ché, mua thu
hoach, d6 day vé va mua thu hoach. Két qua nghién ctru s& cung cip co s& khoa hoc dé dinh huéng quy trinh
thu hoach va ché bién t6i wu, gitp kiém soat hiéu qua rai ro doc hai va nang cao gia tri thwong mai ciing nhur
d0 an toan cua duoc liéu qué trén thi trudng.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pbi twong/Nguyén li¢u nghién ciru

233 mau v6 qué thuong phim dwgc thu mua dung mua thu hoach (thang 3 va thang 8 am lich cac nam
2021, 2022, 2023) tir 4 dia phuwong: Lao Cai (Yén Bai cii), Quang Ninh, Thanh Héa va Pa Nang (Quang Nam
cili) v6i d6 day mau va cach so ché ban dau khac nhau. Mau sau khi dwoc thu thap, dong goi khoang 100 g
trong tai PE kin, ghi nhan 1 rang, bao quan noi kho thoang, tranh anh sang. Mau nghién ctru dugc thyc hién
mot s6 xac nhan gdm: Ma hoa miu, do bé day mau. Chi tiét dic diém mau nghién ctru duoc trinh bay ¢ Bang
1.

Bing 1. Thong ké mau nghién ciru theo cdc muc tiéu

Muc tiéu Co miu Pic diém khac

Téng s6 mau 233

Céch so ché Qué den 48 Mau qué Lao Cai (Yén Bii cii) thu
Qué bao 30 hoach thang 8 (AL)

Mua thu hoach Mua xuan (thang 3 AL) 53 Mau qué Pa Néang (Quang Nam cii)
Mua thu (thang 8 AL) 49

Ving trong Lao Cai (Yén Bai cil) 48 M?u vé qué thu hoach thang 8 (AL)
Quang Ninh 21 cua 4 ving
Da Nang (Quang Nam cii) 50
Thanh Hoéa 32

bo day 118 Mau v6 qué thu hoach thang 8 (AL)

cua 4 vung

2.2. Héa chit, thiét bi

Chét chuan coumarin (CoHsO5) 99,99% (H2508272, Aladdin Scientific corporation, CAS 91-64-5).

Dung méi: acetonitril (HPLC-Merck, Puc), methanol (MeOH) (HPLC-Fisher, M¥), acid phosphoric (PA-
Merck, Dirc) va nude (H,0) siéu loc (Truong Pai hoc Duge Ha Noi).

Thiét bi, dung cu: Cac thiét bi, dung cu da duoc hif%u chuan, dap ung yéu cdu GLP gém: Hé thong HPL(;-
PDA Shimadzu LC-40D XR (Nhéat Ban) trang bi hé¢ thong bom cao ap 4 kénh dung méi va detector PDA, phan
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mém Labsolution; Cot sac ky Inertsil ODS (250 x 4,6 mm; 5 um) (GL Sciences, Nhat Ban). Can phan tich
Mettler Toledo GF-244A, @6 chinh xac 0,1 mg, can phan tich Mettler Toledo XPE105, d chinh xac 0,01 mg
(Mettler Toledo, Thuy S¥) va cac thiét bi, dung cu phén tich phu tro khac.

2.3. Phwong phap nghién ciru

2.3.1. Chudn bi méu truée phan tich

Mau nghién ctru sau khi thu thap, duoc lam sach bui ban va cac tap co hoc ¢o thé c6 trén bé mat mau. Sau
khi duoc xac nhan va ma hoa, mau vo qué dugc do d¢ day va déng nhét.

D6 day miu: duge do bang thude kep, mdi mau duge do 3 & vi tri trén — giita — dudi theo chiéu doc cach
déu 2 bén mép, tinh két qua trung binh. Mau sir dung danh gia d6 day phai c6 chiéu dai hon 10 cm va sir dung
duogc thudce kep ¢ 3 vi tri.

DPdng nhat miu: Xay thoé mau vo qué da duogc bé nhod bang may xay Philip véi cong suat 700W. Tiép tuc
xay mau qué trén bang may xay bot véi cong suat 850W, tc do quay cua ludi dao 2800 vong/ phat. Xay 20
gidy nghi 30 gidy. Xay dén khi toan bd mau ¢ dang bot, rdy qua riy sd 250. Bot qué sau khi xay va rdy dugc
dong tii hut chan khong bao quan trong ti am sau ¢ —30°C.

2.3.2. Phirong phdp dinh lwong coumarin trong mau

Nghién ctru tham khao phuong phap dinh lugng CM trong mau vé qué da dugc thim dinh theo cac hudng
dan cua ICH va AOAC 2016 [13], cu thé:

Diéu kién sic ky: Cot sdc ky Inertsil C18 (250 x 4,6 mm; 5 pm). Nhiét d6 cot 25°C. Pha dong gdm acid
phosphoric 0,05% (kénh A) va acetonitril (kénh B) theo chuong trinh gradient: 0 - 15 phat, 15 — 25% B, 15 -
21 phiit: 25 — 38% B, 21 - 38 phut: 38 — 40% B, 38 - 39 phut: 40 — 15% B, 39 - 45 phit: 15% B, toc do
dong pha dong 1,0 mL/phut. Thé tich tiém mau 10 pL. Budc song phan tich 280 nm.

Mau chuan: dung dich chuan géc CM ndng d6 chinh xac khoang 1 mg/mL dugc chudn bi trong MeOH,
bao quan ¢ nhiét do 2 - 8°C, tranh anh sang. Dung dich chuén dinh lwong duoc chuén bi béng cach pha lodng
chinh x4c dung dich chun gbc bang hdn hop dung méi MeOH-H,0 (7:3) dugc dung dich c6 ndng do thich
hop va str dung ngay sau khi pha.

Mau thir: Can chinh xac khoang 0,25 g bot dugc lidu, cho vao binh dinh mirc 25 mL. Thém khoang 20 mL
hdn hop dung méi MeOH-H,O (7:3), lic nhe 1 phut, siéu am 30 phut, dé ngudi, dinh muc thé tich bang dung
moi pha mau. Ly khoang 5 mL hdn hop thu dwoc vao dng ly tim va ly tim 3000 vong/ phut trong 5 phut. Loc
16p dich trong phia trén qua mang loc 0,45 um, tiém sic ky. Xac dinh d6 4m cua cac miu thi: St dung phuong
phap Karl Fisher theo USP 2022, chuyén luén C. cassia Bark [14].

Ham lugng phan trim (HL%) CM trong mau thir kho kiét dugc tinh theo cong thirc sau:

HLop— — X VeXman XP 0
" S X Vo X m, X (100 - B) °

Trong dé: S, S.i - Dién tich pic CM trén sic ky dd dung dich thir va dung dich chudn (mAu.s); my, me; -
Khdi lugng mau thir va mau chuan (mg); ¥, Ves - Thé tich pha mau thir va mau chuan (mL); P - Ham lugng
chuan (%); B - D6 am mau thir (%).

2.3.3. Phirong phdp phan tich thong ké danh gid cdc yéu té anh hwong

Str dung phan mém SPSS 27 dé thuc hién cac phan tich théng ké cac di liéu danh gia anh huong cta cac
yéu to dén ham lwong CM trong mau vo qué. Dit gia thiét Ho: khac biét ham lugng giita cac yéu té khong c6
¥ nghia thong ké; p > 0,05: Chap nhan gia thiét H, tirc 1a ham lugng khong bi anh huong boi cac yéu té phan
tich (khac biét khong c6 ¥ nghia thdng ké); p < 0,05: Bac bo gia thiét Ho, su khac biét 6 y nghia thng ké.

Cach 1dy mau: Dé danh gia anh hudng cua cac yéu té dén ham lugng thanh phan chinh trong mau nghién
ctru, ¢b dinh cac yéu té chi thay ddi yéu t6 danh gia. Cu thé mau dung danh gia cac yéu t6 nhu sau:- Cach so
ché ban dau: sir dung cac mau qué den va qué bao ciia Lao Cai (Yén Bai cii) thu hoach vy thang 8 (AL); - Muia
thu hoach: sir dung cac mau que den ba Nang (Quang Nam cii) thu hoach vu thang 3 (AL) va vu thang 8 (AL)
- b6 day vo: st dung mau qué vu thang 8 (AL) ctia 4 ving riéng biét; - Ving trong chi sir dung cac mau qué
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thu hoach vu thang 8 (AL) cua 4 dia phuong gom Lao Cai (Yén Bai cii), Quang Ninh, Thanh Héa va Da Ning
(Quang Nam cil) (chi tiét mau trinh bay ¢ Bang 1).

Céch danh gia: Anh huong cia mua thu hoach va cach so ché dén ham lwong CM trong méu vo qué: So
sanh sy khac biét trung binh nhom dit liéu. Anh hudng cia ving tréng dén ham luong CM trong mau vé qué:
St dung phan tich phuong sai ANOVA dé so sanh phuong sai ciia cac nhom dir liéu. Anh hudng cua ving
trong dén do day méau vo sir dung phan tich phuong sai ANOVA, str dung phan tich twong quan dé tim mbi
quan hé giita d6 day va ham luong CM trong mau vo qué. Dé kiém tra phan phdi chuan cho cac nhém c6 ¢
mau khong dong nhét, nghién ciru sir dung phép kiém Kolmogorov-Smirnov (N > 50) va Shapiro-Wilk (N <
50).

3. KET QUA VA THAO LUAN
3.1. Ham lrgng coumarin trong vé qué

Mau nghién ctru dwoc tién hanh phén tich theo cac diéu kién & muc 2.3. Két qua duogc trinh bay tom tit &
Bang 2, Hinh 1 13 sic ky do cia dung dich chuan CM, dung dich thir thém chuan va mot sé mau thir va Hinh
2 1a sac ky d6 phan tich mot s6 mau qué thu thap tir cac dia phuong.

mAU

(Coumarin) \‘I %
&

15 20 25

A

30 35 40

PDAMulti 1 280nm 4nm)

mAU

PDA Muilti 1 280nm 4nmy
750

500
s

(Coumarin)\‘ g
|

250

0 5 10 15 20 25 30 35 40 45
min

Hinh 1. Sic ky dé dung dich chudn CM (A) va mau qué thém chudn (B)

PDA Multi 1 280nm 4nm

mAU

PDA Multi 1 280nm 4nm

ra < | 2 N
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1500 ]
500
1000
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8
o ol § .
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Hinh 2. Sdc ky do phan tich mét s6 mau qué thu thdp tir cdc dia phuwong
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Phan tich biéu d0 phan b ham lugng (Hinh 3) céc thanh phan trong 233 mau qué trén thi truong nhan thiy
ham lugng CM dao dong nhidu didu nay cho thay chit lugng dugc liéu khong dong déu. 75% mau nghién ciru
¢6 ham lugng CM < 0,5%, hon 90% mau c6 ham lugng < 1,0% va chi c6 chua dén 5% mau c6 ham lugng CM
> 1,5% (Hinh 3A va thong ké & Bang 3). Két qua phan tich biéu d6 boxplot ctia 233 mau nay (Hinh 3B) s&
thdy su phan bé ham lwong CM trong mau vé qué rd hon. Két qua ham lwong CM mau vé qué tuong ddi tap
trung ving ham lugng thap, phan bd 1éch phai véi mot sd gia tri ngoai lai, khoang tir phan vi hep (IQR -
Interquartile range) IQR = 0,32%, v&i dao dong tir 0,01 - 0,91% v&i mot sé mau ngoai lai (khoang 11% tong
s mau) dic biét 1én dén 2,57%.

Bing 3. Thong ké phan tram s6 mau theo ham leong CM

Phin trim (%)

5 10 25 50 75 90 95
Ham Toan bé mau 0,017 0,024 0,100 0,190 0,430 0,992 1,490
lugng % V}‘mg Lao Cai 0,069 0,130 0,265 0,545 0985 1,523 1,670
M trong (Yén Bii cil)
Quang Ninh 0,010 0,012 0,020 0,030 0,055 0,152 0,349
Pa Nang 0,090 0,100 0,140 0,200 0,253 0457 0,956
(Quéang Nam cii)
Thanh Hoa 0,010 0,010 0,013 0,040 0,070 0,172 0,246

Muathu ~ Mua thang 3 AL 0,047 0,090 0,120 0,170 0,230 0,286 0,313
hoach Mua thang 8 AL 0,105 0,130 0,175 0,220 0,370 0,960 1,285
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Hinh 3. Biéu do phdn bé mau qué theo ham lrong CM (4) va
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3.2. Cac yéu t6 anh hwéng dén ham lwong coumarin trong vé qué

V6i myc tiéu danh gia nguy co va dam bao an toan thuc phim, nghién ctru tién hanh danh gia cac yéu td
¢6 thé anh huong dén ham lugng CM trong vo qué gom: Céch so ché ban dau, mua thu hoach, ving trong va
d6 day vo. Bé danh gia anh hudng cia cac yéu td dén ham luong thanh phan chinh trong miu nghién ctru, cb
dinh cac yéu td chi thay d6i yéu t6 danh gia. Vi viée thiét ké thi nghiém thay ddi tudn tu cac yéu td can danh
gia, ¢b dinh cac yéu t6 con lai cho thdy 16 su khac biét gitra cac mau (Thiét ké thi nghiém don bién - One-
Variable Experiment Design). Cac phén tich thong ké sir dung trong nghién ctru dam béo tinh khach quan ciia
dir liéu. D& kiém tra phan phdi chuin cho cic nhom c6 ¢& miu khong dong nhit, nghién ctru sir dung phép
kiém Kolmogorov-Smirnov (N > 50) va Shapiro-Wilk (N < 50). Két qua phan tich théng ké anh hudng cua
céch so ché, mua thu hoach, ving trong duoc trinh bay ¢ Bang 4.
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Bing 4. Két qua phan tich thong ké anh hwéng cdc yéu t6 dén ham lwong CM

Bllel:lq?l!gnh Yé,ll té anh hll’(l'ﬂg Co m?ill Pphén phéi chuén Pphi tham sd Phe':I;l:IlITI;léphl
Ham Cach so Qué den 48 0,000 0,797 Mann -
luong (%) ché Qué bao 30 0,007 Whitney U
CM Mua thu Vu thang 3 (AL) 53 0,200 0,001
hoach Vu thang 8 (AL) 49 0,000
4 Vung Lao Cai 48 0,000 0,000 Kruskal -
trong (Yén Bai cil) Wallis
Quang Ninh 21 0,000
DPa Ning 50 0,000
(Quang Nam cii)
Thanh Hoa 32 0,000
2 vung Quang Ninh 21 0,000 0,706 Mann -
Thanh Hoéa 32 0,000 Whitney U
Do day vo 4 Vung Lao Cai 47 0,002 0,000 Kruskal -
trong (Yén Bai cit) Wallis
Quang Ninh 20 0,086
Da Ning 21 0,583
(Quang Nam cii)
Thanh Hoba 30 0,044

3.2.1. Anh huwéng cia cach thirc so ché

Qué thuong pham Iuu hanh trén thi truong hién nay, dang qué thanh, c6 2 loai 1a qué den (van nguyén 16p
bén, xu xi, thuong c6 mau xam) va qué bao (vo qué di duoc cao sach 16p ban ngay sau khi thu hoach, thudng
¢6 mau nau déc tru’ng) Nghién ctru nay st dung 48 mau qué den va 30 miu qué bao thu hoach & Lao Cai (Yén
Bai cii) vu thang 8 (AL) dé danh gia anh huong cua khau so ché ban dau dén ham luong CM. Biéu dd phéan b
mau vo qué den va qué bao theo ham lugng CM dugc trinh bay & Hinh 4.

Pé danh gia anh huong ciia cach so ché dén ham lugng CM, str dung phuong phap so sanh 2 nhom dir lidu.
Ham luong % CM trong cac mau vo qué khong cé phan phdi chuén (Bang 2, Prpc < 0,05) nén danh gia su khac
biét théng qua phép kiém phi tham s6 Mann - Whitney U. Két qua cho thay ham lugng CM giita cac mau qué
bao va qué den khac nhau khong c¢6 ¥ nghia thong ké (p > 0,05).

Viéc so ché 1a qua trinh thay ddi hinh thai cam quan va loai b6 16p biéu bi bén ngoai. CM 1a hop chét
chuyén hoa thtr cép bén viing, duoc tich liy chii yéu trong mé mém vo qué nén hanh dong bao vo hay dé
nguyén 16p vo den khong 1am phat sinh phan (g hoa hoc hay bay hoi hoat chit [15]. Ham lugng CM c6 thé
bi anh hudng béi viée thay ddi khéi 1u0ng téng thé cua vo qué tuy nhién theo két qua nghién ctru viée nay
khong anh huong dén ham luorng CM Diéu nay cho thay khdi lwong vo qué bi bao di khong dang ké, va CM
cht yéu ndm & phin mé mém voé qué.

3.2.2. Anh hwoéng ciia mia thu hoach

Qué c6 2 mua thu hoach 1a thang 3 va thang 8 4m lich hang nam. Lic nay vo qué dé roc ra khoi than cay
nén viéc boc vo duoc thuc hién rat thuén lgi. Nghién ctru st dung 102 mau vo qué den cua ba N'fmg (Quang
Nam cii) thu hoach vao thang 3 (AL) (53 mAu) va thang 8 (AL) (49 miu) dé so sanh anh huéng cua mua thu
hoach dén ham lugng cac thanh phan chinh trong vo. Hinh 4 biéu dién phan b6 miu vo qué thu hoach muia
thang 3 (AL) va thang 8 (AL) theo ham lwgng CM.

Dit liéu ham lugng CM mau qué vu thang 3 (AL) (53 mau), Pppc > 0,05 tuan theo phan phdi chuan. Véi vu
thang 8 (AL) (49 mau), ham lugng CM c6 Pppc < 0,05 khong c6 phan phdi chuan (Bang 3). Xét vé tong thé
tap dir liéu khong c6 phan phdi chudn do d6, st dung phép kiém phi tham s Mann - Whitney U dé kiém tra
su khac biét trung binh 2 nhém. Két qua phép kiém cho thdy ham lwgng CM bi anh huéng béi mua thu hoach
khéc biét c6 ¥ nghia thong ké véi p < 0,05. Mua thu hoach dnh huong dén ham lugng CM trong mau, véi miu
qué thu hoach thang 3 (AL) c6 95% maiu c6 ham lugng CM < 0,313% trong khi mau qué thu hoach thang 8
(AL) chi ¢6 chua dén 75% mau c6 ham lugng CM < 0,340% va gin 10% mau c6 ham lugng > 0,960% (Béng
3, Hinh 4).
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Nghién ctru Iya chon mau qué Pa Ning (Quang Nam cii) 1a dia phuong c6 sy khéc biét tvong dbi rd giita
2 mua thu hoach vi Pa Nang (Quang Nam cil) nam & khu vuc Nam Trung B9, chiu anh hudng kiéu khi hau
mién Bic xen 1dn ddc diém mién Nam tao thanh 2 mua khi hau rd rang. Mila mua thudng kéo dai tir thang 10
dén thang 12 (duong lich) twong duong véi mua thu hoach vy thu (thang 8 AL), muia kho kéo dai tir thang 2
dén thang 8 (AL) twong duong véi mua thu hoach vu xuan (thang 3 AL). Két qua nghién ctru cho thdy, ham
Iugng CM bi anh hudng bdi mua thu hoach (Bang 2).
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Hinh 4. Biéu do phan bo phdan bé mau vo qué theo ham lrong CM
3.2.3. Anh hwéng ciia ving trong

Str dung dit liéu ctia 151 mau qué thu hoach vy thang 8 am lich cua 4 dia phuong gém Lao Cai (Yén Bai
cii), Quang Ninh, Thanh H6a va Pa Ning (Quang Nam cii). Hinh 5 biéu dién phan b ham luong cac thanh
phan chinh trong mau vo qué tai 4 ving thu hoach. Sir dung phan tich thong ké phuong sai ANOVA dé xac
dinh anh hudng cta ving trong dén ham luong cac thanh phan co trong vo qué.

Xem xét ham lugng CM trong mau vé qué cho thdy mau qué Lao Cai (Yén Bai cii) ¢ ham lugng CM cao
nhét, hon hin 3 vung con lai va c6 su dao dong 16n (Hinh 5A). Xét trén téng thé cac mu tiéu chuin hoa, hon
90% s6 miu c6 ham lugng CM dudi 1%, tiép theo dén qué Pa Ning (Quang Nam cii). Qué Quang Ninh va
Thanh Hoa c6 ham lugng CM thip nhat, hon 90% sé mau dudi mirc 0,2% (Béang 3). Panh gia chat luong qué
clia 2 ving Quéang Ninh va Thanh Hoa, cho thay mau qué ctia 2 ving nay khac nhau khong c6 y nghia thong
ké (Bang 4).

Két qua danh gia thong ké dir liéu ham lugng mau qué cic ving trong dugc trinh bay & Bang 4 cho thay,
ham lugng CM ¢6 Pppc < 0,05 khong c6 phan phdi chuan. Phan tich dit liéu theo phan tich phuong sai ANOVA
v6i phép kiém phi tham s6 Kruskal - Walliss, két qua ham lwgng CM ciia ca 4 ving déu c¢6 p < 0,05 cho thay
ham luong cac thanh phan khac nhau theo ving trong c6 y nghia théng ke.

Mau nghién ctru dugc sir dung tir 4 ving trong 16n gdm Lao Cai (Yén Bii cii), Quang Ninh, Thanh Héa va
Pa Néng (Quang Nam cii). Pay 1a nhitng dia phuong c6 dién tich ving tréng qué 16n nhat va lau doi trong ca
nudce. Cac dia phuong nay co dic diém khi hau, thé nhudng khac nhau dic trung cho 4 ving khi hau cia Viét
Nam, cu thé: Lao Cai (Yén Bai cii) (Tay Bic Bo) c6 khi hau mién nti 4m 4p chiu anh huong cta gié lanh va
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lii quét; Quang Ninh (Pong Béc Bo) viing dong bang c6 thoi tiét lanh hon vai khi hau gié mia 4m va thudng
xuyén ¢6 bdo nhiét d6i; Thanh Hoéa (Bic Trung Bo) c6 mua dong 6n hoa, lvgng mua cao va mua hé nong birc
chiu anh huong cta gié phon; Pa Nang (Quang Nam cii) (Nam Trung Bo) c6 khi hau kho véi mua dong on
hoa va lugng mua thap. Nhimng khéc biét vé moi trudng nay anh huong dang ké ham lugng CM cia qué (Bang
2). Pic biét dbi v6i mau qué Quang Ninh va Thanh Héa, ham luong CM thip (Bang 3 va Hinh 4), tuong
duong v6i ham lugng CM trong cic mau Cinnamomum verum da cong b [5, 16]. Didu nay cho thdy ham
luong cac thanh phan khong chi anh hudng boi loai ma con boi ving trong va phuong thirc canh tac (gom lya
chon thoi diém thu hoach va mirc d6 chiéu sang, nim trong dé thu hoach c6 d6 day mong muén).
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Hinh 5. Biéu do boxplot HL % CM (A) va d¢ day (B) mdu qué theo viing trong

3.2.4. Anh hwéng cia dé day

Do day vo qué phan anh mot phan tudi cay va mirc d6 sinh trudng cua cdy, voi cac cdy nhiéu tudi duge tiép
xuc 4nh nang nhiéu thi c6 d6 day vé cao. Con nhiing cdy it tudi va cy tia hodc v6 canh thi c6 do6 diay mong.
Ngoai ra, d6 day ciia vo con do diéu kién sinh truong cia timg dia phwong. Dong thoi, do day vo con phuy thude
vao vi tri clia vo trén cdy, phan gbc cay vo day, cang 1én cao vo cdy cang mong. Nghién ciru sir dung 118 mau
v6 qué Lao Cai (Yén Bai cii) (47), Quang Ninh (20), Pa Ning (Quang Nam cii) (21) va Thanh Hoa (30) thu
hoach thang 8 am lich dé xem xét su lién quan gitra d6 day vo va ham luong CM. Mau v6 qué cua cac dia
phuong c6 @6 day khac nhau. Mau vo qué Lao Cai (Yén Bai cil) ¢6 d6 day thip nhét, thuong dao dong quanh
khoang tir 1,5 - 2,5 mm, trong khi mau Quang Ninh thuong dao dong tir 3 - 4,5 mm, qué Pa Ning (Quang Nam
cii) day nhét, dao dong quanh khoang tir 3,8 - 5,8 mm (Hinh 5B va Hinh 6). Do day miu v6 qué Lao Cai (Yén
Bai cii) ¢o p = 0,002 < 0,05 va Thanh hoa p = 0,044 < 0,05 cho théy tap dit liéu khong c6 phan phdi chuan, do
d6 tién hanh phan tich phuong sai ANOVA véi phép kiém Kruskal - Wallis. Két qua phan tich trinh bay ¢
Bang 3 cho thiy c6 sy khac nhau giita d6 day mau vo qué cac ving (khac biét co ¥ nghia thong ké véi p <

0,05).

D§ diry (mm)
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Hinh 6. Thong ké s6 lwong mau cdac ving theo dé day
Két qua danh gia c6 su twong quan giira do day va ham lugng CM trong mau vo qué timg ving khong nhan
thdy c6 su twong quan nao. Két qua dugc trinh bay ¢ Hinh 7, cu thé: Cac mau vo qué Lao Cai (Yén Bai cii) co
d6 day nhé hon 3,75 mm, ham luong CM tép trung chu yéu trong khoang tur 0,03 - 1,0%. Cac mau qué ba
Néng (Quang Nam cil) c¢6 d6 day 16n nhét, cha yéu trén 3,75 mm, ham lwong CM dao dong tir 0,4 - 1,2%. Cac
mau vo qué Quang Ninh c6 d6 day chi yéu nam tir 3,25 - 4,75 mm. Ham luong CM tép trung chu yéu mirc
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dudi 0,05%, viéc tang d¢ day co thé lam tang nhe ham lugng CM, nhung véi cac mau c6 dd day hon 4,00 mm
¢6 xu huéng giam dan. Cac miu qué Thanh Hoéa c6 d6 day dao dong khoang 70% tir 1,50 mm dén 3,00 mm.
Ham lugng CM chu yéu dao dong quanh mirc 0,05%, khong nhin thay xu huéng. Nhu vay c6 thé thdy, viéc
tang do day vo khong c6 xu hudng nhét dinh v6i ham lugng CM trong mau. Do day mau qué thuong pham cia
céc dia phuong ciing ¢6 sy khac biét ¢6 ¥ nghia. Dic biét, vo qué thuong phdm Lao Cai (Yén Bai cil) mong
hon han so véi cac ving. Khi phan tich twong quan giita ¢ day va ham luong CM thi khong ¢6 su twong quan
giita 2 yéu t6 nay, nén khong thé sir dung d¢ day 1a mot chi tiéu dénh gia chat lugng vo qué.

B YénBai & Quing Ninh " Quing Nam =Thanh Hoa
160 1

) \ ‘ |
- I p L. | ]
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Hinh 7. Biéu do biéu dién HL (%) CM theo d¢ day trong cdc mau vo qué

Két qua nghién ciru cho thiy ham lwong CM phu thudc vao ving trong va mua thu hoach, v6i cac mau tai
Quang Ninh, Thanh Hoa va thu hoach vao thang 3 (AL) ham lugng CM thép hon. Theo quy dinh ctia EFSA
(2008, 2012), TDI ctia CM 1a 0,1 mg/kg thé trong [12]. Mot mau qué c6 ham lugng CM cao van dam bao an
toan néu duogc sir dung 1am gia vi v6i lugng nhé (dudi ngudng TDI), trong khi mau c6 ham lugng thap van co
thé gay rai ro néu lam dung trong cic san pham thyc pham chirc ning dai ngay. Vi du véi mot mau vo qué co
ham lugng CM 0,06% (x4p xi ham lugng trung binh mau qué Quang Ninh), mot ngudi trudng thanh ning 60
kg c6 thé tiéu thy an toan khoang 10 g bot qué mdi ngay, trong khi mau qué c6 ham lwong CM 0,7% (xap xi
ham luwong trung binh mau qué Lao Cai (Yén Béi cii)) ngudi d6 chi tiéu thu khoang 0,86 g bot qué mdi ngay
thi van an toan. Thay vi lo ngai vé doc tinh, nguoi tiéu ding c6 thé dua trén dir liéu minh bach nay dé diéu
chinh luong gia vi hodc duoc liéu trong ché d6 an udng hang ngay, dam bao khong vuot qua ngudng tich liy
gay hai cho gan.
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Viéc xac dinh cac yéu t6 anh huéng nhu mua vu va ving trong dong vai trd 1a giai phap k§y thuat giup nang
cao gia tri kinh té cho chudi cung tmg qué Viét Nam, dic biét 1a trong viée dap tng cac rao can ky thuat cua
thi truong Chau Au. Theo Chi thi 1334/2008/EC, EU ap dit cac gii han nghiém ngit vé ham luong CM trong
thuc pham ché bién (tir 5 mg/kg dén 50 mg/kg tuy loai san phim), dya trén viéc kiém soat nguyén liéu dau vao
dé bao vé ngudi ding khoi viée vuot ngudng TDI [11]. Dit liéu tir nghién ctru cung cip co sé dé cac doanh
nghiép chi dong lya chon thoi diém thu hoach (wu tién vu thang 3 (AL)) va ving nguyén liéu c6 ham lugng
thdp nham dam bao san pham cudi ciing tuan thu cac quy dinh cia thi truong dinh hudng xuat khau. Tuy nhién,
do s6 lugng mau khao sat con han ché va chua dai dién hoan toan cho tinh da dang sinh hoc ctuia qué Viét Nam,
céc két luan ciia nghién ctru nén dwoc xem 1a tai liéu tham khao dinh huéng. Trong twong lai, cdn c6 nhimg
khao sat dién rong va cac danh gia vé phoi nhiém thyc té tai Viét Nam dé xay dung cac hudng dan liéu dung
cu thé, gitip dugce lidu qué vira phat huy gia tri kinh té, vira dam bao téi da an toan strc khoe cong dong.

4. KET LUAN

Nghién ctru da sir dung phuong phap HPLC-PDA xéc dinh dugc ham lugng CM trong cac mau vo qué
(Cinnamomum cassia) & Viét Nam véi hon 90% mau c6 ham lugng CM it hon 1% tinh theo duoc liéu kho
kiét. Két qua trén cic mau nghién ciru cho thiy ham luong CM c6 su khac biét theo ngudn gc dia 1y va mua
thu hoach. Trong d6 cac mau thu hoach vao thang 3 (AL) va mau tai Quang Ninh, Thanh Hoa ghi nhan ham
luong CM thip hon so véi cic nhom con lai. Tuy nhién, can nhan manh ring tinh an toan khi sir dung qué
khong chi phu thudc vao ham lugng CM trong vé ma con quyét dinh boi lidu dung va tan suit sir dung cia
nguoi ding cudi. Viéc minh bach thong tin ving trong va mua vu 1a co s6 dit liéu quan trong gitup ngudi tiéu
dung va nha san xuét chu dong diéu chinh ké hoach st dung, tir 46 nang cao murc do an toan stric khoe. Do )
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lugng mau trong nghién ctru con han ché va chua dai dién hoan toan cho toan bo qu'?m thé tai cac vung tréng,
két qua nay nén dugc xem 13 tai liéu tham khao dé dinh hudng canh tac va san xuét, dic biét 1a cho cac 16 hang

dinh

hudng xuat khau sang céc thi truong co tiéu chuan CM khét khe nhu Chau Au. Nghién ctru trong tuong

lai can mo rong quy mé lay mau dé co cai nhin tong thé va khach quan hon vé dugce liéu qué trén dién rong
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