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TOM TAT

Nghién ctru dugc tién hanh nhdm téi wu hoa mirc bd sung cac loai thdo dwoc trong khdu phan nuéi ga dén ham
lwong cholesterol tbng s6 & 8 va 16 tudn tudi. Sau loai thdo dwoc bao gébm: téi (Allium sativum), sai dat
(Sphagneticola calendulacea), tia to (Perilla fruitescens var. crispa), nghé (Curcuma longa), girng (Zingiber officinale)
va tra xanh (Camellia sinensis) dwoc siv dung dé trén vao khau phan thirc an nuéi ga. Tdng sb 126 ga tréng Bong
Tao (DT) nuéi tai Trai Thyc nghiém Khoa Chan nudi, Hoc vién Néng nghiép Viét Nam tr thang 04 dén thang 9/2021.
Nghién ctu nay dwoc thiét k& véi hai thi nghiém: (1) khao sat cac mic thdo dwoc, sang loc bdng ma tran
Plackett-Burman va (2) thiét ké t6i wu héa mirc bd sung thdo dwoc trong khdu phan bang phwong phap dap tng bé
mat (RSM) theo cAu tric c6 tam (CCD). Téi, nghé, girng va tra xanh cé anh hwéng dén ham lwong cholesterol téng
sb trong mau ga. Ham lwong cholesterol téng sé trong mau ga thap nhat 2,80 mmol/l (8 tudn tudi), 2,70 mmol/l (16
tuan tudi) véi mire bd sung téi (0,833 va 0,882 g/kg), nghé (0,420 va 0,441 g/kg), girng (1,411 va 5,400 g/kg), tra
xanh (5,221 va 6,215 g/kg). Ham lwgng cholesterol téng sé trong mau ga dy doan theo mé hinh & 8, 16 tuan tudi
th4p nh4t & mirc twong (rng 2,80 mmol/l va 2,70 mmol/l.

T khoa: Cholesterol téng sb, phwong phap dap (ng bé mat, Plackett-Burman, thao dwoc.

Optimization of Herbal Supplements in Broilers Diet for Decreasing Total Cholesterol
in Blood Plasma of Chicken by using Response Surface Methodology

ABSTRACT

This study was conducted to optimize the levels mixed herbal supplements in broilers diet for decreasing total
cholesterol in blood plasma of chicken at 8 and 16 weeks of age. Six herbals supplements, garlic (Allium sativum),
Chinese wedelia (Sphagneticola calendulacea), perilla (Perilla fruitescens var. crispa), turmeric (Curcuma longa), ginger
(Zingiber officinale), and green tea (Camellia sinensis) were supplemented in the diet. A total of 126 male Dong Tao
chickens were raised in animal farm of Vietnam National University of Agriculture from April 2021 to September 2021.
This study was designed in two experiments: 1) Plackett-Burman matrix was designed to study the factors that affect
total cholesterol content, 2) Response surface method (RSM) with central composite design (CCD) matrix was designed
to optimize the levels mixed herbal supplements in diet. Garlic, turmeric, ginger, and green tea that have significantly
contributed to total cholesterol in blood plasma was selected to design a matrix for modeling optimal point. The result of
response surface method (RSM) with central composite design (CCD) showed the minimum value of total cholesterol
2.80 mmol/l (8 weeks of age) and 2.70 mmol/l (16 weeks of age) with level supplement of garlic (0.833 and 0.882 g/kg),
turmeric (0.420 and 0.441 g/kg), ginger (1.411 and 5.400 g/kg), and green tea (5.221 and 6.215 g/kg), respectively. The
lowest value of total cholesterol in the practical model was 2.80 mmol/l and 2.70 mmol/l.

Keywords: Plackett-Burman, total cholesterol, response surface methodology, herbal supplements.

cAm néi riéng, khang sinh da dugc st dung
trong phong tri bénh, kich thich sinh trudng,
Trong chin nudi néi chung va chin nubi gia tang hiéu qua st dung thiic &n. Tuy nhién, viéc

1. DAT VAN DE
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lam dung va st dung khang sinh khéng ding
cach da dan dén ton du khang sinh trong san
phdm chén nudi. Su tich lay khang sinh trong
san phdm chan nudi c6 thé giy ra tén hai vé
mit stic khoé ctia ngudi tiéu diung va dan dén su
dé khang khang sinh cta vi khuén. Do d6, viéc
nghién ctiu thay thé khang sinh téng hgp bang
cac loai thio dugc than thién véi méi truong
nhdm phat trién san xuét chian nudi theo huéng
an toan, bén viing 14 cin thiét. Cac cay thudc
dude st dung diéu tri bénh, ngoai hoat tinh
khang khuén con c6 tac dung chéng oxy hoa,
kich thich chtic ning mién dich, giam ham
lugng cholesterol trong mau, ting cuong hoat
dong tiéu hoa, hdp thu cac chat dinh dudng,
gitp cho qué trinh trao d6i chat duge diéu hoa
va can bang (V6 Van Chi & Tran Hop, 1999; D6
Tét Loi, 2003).

Bén canh thay thé khang sinh, viéc st dung
mot s6 loai thao dude trong khau phan chin
nudi ga nham cai thién kha ning sinh trudng,
ning sudt than thit, chat lugng thit, giam ham
lugng cholesterol trong thit, mau va cac chi tiéu
mién dich da dugc thuc hién trong nhiing nam
qua va da dat dugc nhiing két qua nhat dinh.
Pham Tan Nha & cs. (2021) d4 nghién ctu bé
sung bot nghé den trong khau phan an cta ga
Tau Vang giai doan tit 7 dén 14 tudn tudi.
Ismail & cs. (2021) da nghién cttu anh hudng
cta viéc b6 sung bot téi trong khdu phan dén
kha ning san xuit, chi tiéu huyét hoc va mién
dich ctia ga thit thuong phdm. Nguyen Hoang
Thinh & cs. (2018) da nghién cdu bd sung bot
tra xanh trong khau phin cta ga dén kha nang
sinh trudng, chat lugng thit va ham lugng
cholesterol ctia ga thit thuong phdm giai doan
tit 2 dén 15 tuan tudi. Shewita & Taha (2018)
da nghién ctiu anh hudng cta viéc bd sung bot
gling trong khau phan dén kha ning sinh
trudng, chi tiéu huyét hoc va ning sudt than
thit cia ga thit thuong phdm. Karangiya & cs.
(2016) da nghién ctu anh hudng cta viéc b
sung bot toi, bot giing trong khau phan dén kha
niang sinh truéng va hiéu qua kinh t&€ cta ga
thit thuong phadm.

Nhu vay, cac nghién ctu vé viéc b6 sung
thao dugc trong khdu phéan #&n cta ga da duge
thuc hién trén cic loai thio dudc nhu: ging,
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nghé, tra xanh, t6i (Pham Tan Nha & cs., 2021;
Ismail & cs., 2021, Nguyen Hoang Thinh & cs.,
2018; Karangiya & cs., 2016). Tuy nhién, cac
nghién ctu nay st dung mot hoéc hai loai thao
dudc bd sung trong khdu phan an ctia ga véi cac
mtc khac nhau. Bén canh d6, cac nghién ctiu nay
st dung phuong phap liéu dap ting nén chi xac
dinh dudc mot miic duy nhat c6 anh hudng dén
cac chi tiéu nghién ctiu ma chua x4c dinh duge
tuong tac gitia cac mic, cling nhu chua chi rd
phuong phap x4c dinh ham luong bd sung céc
loai thao dudc t6i uu trong kh&u phan nudi ga so
v6i phuong phap dap tng bé mit (Pham Tan
Nha & cs., 2021; Ismail & cs., 2021, Nguyen
Hoang Thinh & cs., 2018; Karangiya & cs., 2016).

Viée t61 uu héa cac mtc b6 sung thao duge
trong khau phan dé xdy dung mé hinh nhiam
giam ham lugng cholesterol téng s6 trong méu
va cai thién cac chi tiéu v& mién dich c6 y nghia
quan trong trong viéc tng dung vao chan nubi
ga thit thuong ph4m nhim cai thién va nang
cao chét luong san pham. Phuong phap dap tng
bé mét 14 mot phuong phap hiéu qua, cho phép
nghién ciiu su tucng tac va déng thoi du doan
dugc gia tri toi uu cla cac yéu t6. Phuong phép
dap tng bé mait da dudc tng dung trong cac
nghién cttu vé t8i vu miic ning lugng, protein,
axit amin, canxi, phot pho trong khiu phan dén
cac tinh trang vé khi nang san xuat cua gia
cAm (Ahmadi & Golian, 2011; Ghazaghi & cs.,
2012; Fallah & cs., 2020; Maynard & cs., 2021).
Faria Filho & cs. (2008) da st dung mé hinh dap
tng bé mit dé du bao kha ning san xudt cta ga
thit thuong phdm. Tuy nhién, chua c6 nghién
ctiu nao st dung phuong phap dap tng bé mat
(RSM) nham t6i wu hoéa gia tri cac mtc b6 sung
thao dugc trong kh&u phan dé tim ra nhiing giai
phap ky thuat lam ham lugng cholesterol téng
s6 trong mau cua ga. Nghién ctiu nay dudc tién
hanh nham sang loc, chon ra nhiing loai thao
dudc c¢6 anh hudéng dén ham lugng cholesterol
téng s6 trong mau ga va t6i uu hoa mic bé sung
mot s6 loai thao duge trong khau phan nubi ga
dé dat dugc ham lugng cholesterol téng s6 & 8,
16 tuan tudi ¢ mic th4p nh4t bang phuong phap
dap tng bé mat (RSM) - phuong an thiét ké cau
tric ¢6 tAm (CCD).
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Bang 1. Miic khao sat cac y&u t6 trong ma tran Plackett-Buman

Mrc bd sung trong khau phan

Yéu té Tén yéu té DPon vi -
Thap (-1) Cao (+1)
Xi Téi a/kg 0,5 1
Xz Sai dat g/kg 0,3 0,7
Xs Tia td a/kg 0,3 0,7
X4 Nghé a/kg 0,3 0,5
Xs Glrng a/kg 2 6
Xe Tra xanh g/kg 3 7

Bang 2. Ma tran thiét k&€ thi nghiém Plackett-Burman

Thi nghiém Tai Sai dat

Tia td

Nghé Gurng Tra xanh

1 1 -1
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2. PHUONG PHAP NGHIEN CcUU
2.1. Vat liéu

Sau loai thao dugde dugc lua chon trong
nghién céu nay bao gém: bot téi ca (Allium
sativum), bot 1a va day sai dat (Sphagneticola
calendulacea), la va canh tia t0 (Perilla
fruitescens var. crispa), bot ci nghé (Curcuma
longa), bot cu gling (Zingiber officinale) va bot 14
tra xanh (Camellia sinensis). Cac loai thao dugc
bao gom: téi ct, nghé ct va ging cu dudc cit
thanh cac 14t méng 1-2mm. Canh va 14 sai dat,
tia to dudc cit khic véi do dai tit 3-5ecm. Toi, sai
dat, tia to, nghé va ging dugc sdy & nhiét do
50°C. Cac loai thdo dugc nay sau khi siy kho
duge nghién thanh bét min bing may xay thit
va dudc bdo quan trong tdi zip dung mau tai
phong thi nghiém Trung tdm Khoa Chén nubi,
Hoc vién Nong nghiép Viét Nam.

Téng s6 126 ga trong Pong Tao 1 ngay tudi
dudec mua tai trai gidng & tinh Hung Yén. Ga
dugc nudi tai trai thuc nghiém Khoa Chén nuéi,
Hoc vién Néng nghiép Viét Nam trong thdi gian
tit thang 04/2021 dén thang 9/2021.

2.2. Phuong phap nghién citu

2.2.1. Sang loc cac yéu té trong ma tran
Plackett-Burman

Thi nghiém sang loc cac yéu t6 dugc thuc
hién & giai doan ddu nhim xic dinh anh hudng
ctia 06 loai thao dugc gom: bot téi ct, bot 1a va
day sai dat, 1a va canh tia t6, bot ci nghé, bot ca
gling va bot 14 tra xanh khi trén trong khéu phan
dén ham lugng cholesterol tong s6 trong mau ga.
Thi nghiém sang loc cac yéu td dugc thuc hién
theo thiét ké& Plackett-Burman (Plackett &
Burman, 1946) véi 06 loai thao dugc dugc lua
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chon bao gom: bot tdi cti, bot 14 va day sai dat, 1a
va canh tia td, bot ci nghé, bot cu gling va bot 14
tra xanh. Céac loai thdo dugc nay dude st dung
trong thi nghiém sang loc v6i mtc thap (-1), mtic
cao (+1) nham sang loc cc yéu t6 anh hudng dén
ham lugng cholesterol tong s6 ¢ 8 tuan tudi. Miic
khao sat cltia cac loai thdo dugc trong nghién citu
nay duge dua trén két qua céong bd cia Pham Tan
Nha & cs. (2021); Ismail & cs. (2021); Nguyen
Hoang Thinh & cs. (2018); Shewita & Taha
(2018) va Karangiya & cs. (2016). Mtc thap (-1),
mtc cao (+1) cua cac loai thio duge dudc trinh
bay & bang 1. Ma tran thiét k& Plackett-Burman
sang loc cac yéu t6 véi 12 thi nghiém tao ra trén
co s6 t6 hgp cac miic caa cac loai thao dude va
dudc trinh bay & bang 2.

Thi nghiém sang loc cac yéu td dudc thuc
hién tit thang 4/2021 dén thang 6/2021 vé6i téng
s6 36 ga trong Pong Tao MT) 1 ngay tudi dude
deo s6 chan va chia ngdu nhién vé cac cong thiic
thi nghiém dudc bd sung thao dudc vao khiu
phan theo ma tran thiét k& Plackett-Burman
(Bang 2). Ga dudc nudi bing thic &n tu phdi
tron v61 mic protein tho (CP) 22% va ning
luong trao d6i (ME) 3.000 kcal/kg thtic an (giai
doan tit 1-4 tuan tudi); CP 18% va ME 2.950
kcal/kg thiic 4n (giai doan tit 5-8 tudn tudi). Ga
dugc tiém day du cac loai vacxin phong cac bénh
bao gébm: Marek, Newcastle, Gumboro va H5N1.
Ga dugc nudi theo phuong thiic nudi nhét, méi
cong thiic thi nghiém dudc nudi trong 16ng véi
kich thuée 1 x 0,6 x 0,5m. Mat d6 nuéi 3 con
ga/long. Trong 1éng nudi c6 mang an, mang
udng bing nhya. Tai thdi diém 8 tuan tudi, tién
hanh 14y mau tinh mach canh cua 03 con
ga/léng trude khi cho ga an va xac dinh ham
lugng cholesterol tdng s6 bang may Cobass 8000
(Roche-Hitachi, Tokyo, Japan).

Thi nghiém sang loc dugc thiét ké& theo
Plackett-Burman bang ham OptPB() trong géi
deawr ctia phan mém R 4.0.5 (R Core Team,
2021). X4c dinh anh hudng cta cac miic bd sung
thao dudc dén ham lugng cholesterol téng sé
bing phan tich phuong sai v6i ham Im() va
anova() trong phan mém R 4.0.5. Miic b6 sung
cac loai thao dudc dudc coi 1a anh hudng
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dén ham lugng cholesterol trong mau ctia ga khi
c6 P <0,05.

2.2.2. Té6i wu miic b6 sung thiao dugc trong
khau phan

Trén co sé két qua phan tich cta giai doan
sang loc xac dinh dugc 4 loai thao dude c6 anh
hudng dén ham lugng cholesterol tong sé trong
mau ga bao gém: tdi, nghé, gling va tra xanh.
Pham vi nghién ctiu cac mtc bs sung cta 4 loai
thdo dugc dugc dua trén két qua céong bo trude
d6 tuong tng v6i thi nghiém sang loc va duge
trinh bay trong bang 3. Ma tran cau trdc c6 tAm
(CCD - central composite design) t6i vu ctua cac
mtic bd sung thao dude véi 30 thi nghiém tao ra
trén cd sd t6 hop cac mic cta cac loai thao dudc
va dudc trinh bay & bang 4.

Thi nghiém t61 vu héa dugc thuc hién tu
thang 6/2021 dén thang 9/2021 véi tong s6 90 ga
trong Poéng Tao (PT) 1 ngay tudi duge deo sb
chan va chia ngau nhién vé cac cong thiic thi
nghiém dude bd sung thao duge vao khdu phan
theo ma tran thiét ké thuc nghiém RSM-CCD
(Bang 4). Ga dudc nudi bing thic an tu phéi
tron v6i miac CP 22% va ME 3.000 kcal/kg thtc
an (giai doan tit 1-4 tudn tudi); CP 18% va ME
2950 kcal/kg thiic an (giai doan ti 5-16 tuan
tudi). Ga dugc tiém day du céc loai vacxin phong
cac bénh bao gom: Marek, Newcastle, Gumboro
va H5N1. Ga dudc nudi theo phuong thic nubdi
nhot, mdi cong thiic thi nghiém dugc nudi trong
long véi kich thude 1 x 0,6 x 0,5m. Mat dd nudi 3
con ga/long. Trong 1ong nudi c6 mang An, mang
udng bing nhua. Tai thoi diém 8 tuan tudi va 16
tudn tudi, tién hanh 14y mAau tinh mach canh
cua 03 con ga/long vao budi sang trude khi cho
ga an va xac dinh ham lugng cholesterol téng s6
bing may Cobass 8000 (Roche-Hitachi,
Tokyo, Japan).

Thi nghiém t&i uu dugc thiét ké theo ma
tran cdu trdc c6 tAm bang ham ccd() trong goéi
rsm cua phan mém R 4.0.5. Xac dinh cac tham
s6 udc tinh cia mo hinh phan tich héi quy theo
phuong phap dap tng bé mat bing ham rsm()
trong gbi rsm va du bao ham lugng cholesterol
téng s6 thap nhat bing ham min(predict()) ctua
phan mém R 4.0.5.
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Bang 3. Miic khao sat cac yé&u t6 trong ma tran thuc nghiém RSM-CCD

Murc bd sung trong khau phan (g/kg)

Yéutd  Tenyéuts AN - - : 1 .

X4 Téi 0,25-1,25 0,25 0,5 0,75 1 1,25

X4 Nghé 0,2-0,6 0,2 0,3 0,4 0,5 0,6

Xs Gurng 1-7 1,0 2,0 4,0 6,0 7,0

X Tra xanh 1-8 1,0 3,0 5,0 7,0 8,0

Bang 4. Ma tran thiét k& thuc nghiém RSM-CCD

Thi nghiém X4 X4 Xs Xs Thi nghiém X4 X4 Xs X
1 1 -1 1 1 16 0 0 0 0
2 -1 1 -1 1 17 1 -1 1 -1
3 -1 1 1 -1 18 1 1 -1 1
4 » 1 1 1 19 0 0 0 0
5 1 1 -1 -1 20 0 0 0 0
6 -1 1 -1 -1 21 0 0 0 -2
7 1 1 1 -1 22 0 0 0 0
8 -1 -1 1 1 23 0 -2 0 0
9 1 1 1 1 24 0 0 0 2
10 -1 -1 -1 -1 25 0 0 0 0
11 1 -1 -1 -1 26 0 0 2 0
12 1 -1 -1 1 27 0 0 -2 0
13 0 0 0 0 28 0 2 0 0
14 -1 1 1 1 29 -2 0 0 0
15 -1 -1 -1 1 30 2 0 0 0

Bang 5. Anh hudng ctia cac y&u t6 khao sat trong ma tran Plackett-Buman

Murc bd sung trong khau phan

Yéu té Tén yéu tb DBon vi - P-value
Thap (-1) Cao (+1)
X Toi g/kg 05 1 0,002
X Sai dét g/kg 03 0,7 0,656
X Tiato g/kg 0,3 0,7 0,346
X4 Nghé g/kg 0,3 0,5 0,024
Xs Girng g/kg 2 6 0,022
Xs Tra xanh g/kg 3 7 0,025

3. KET QUA VA THAO LUAN

3.1. Sang loc cac yéu t6 trong ma tran
Plackett-Burman

Anh hudng clia cc y&u t6 khao sat trong ma
tran Plackett-Burman dén ham lugng cholesterol

téng s6 trong mau ga DT duge trinh bay & bang
5. K&t qua phan tich anh hudng ctia cac mic bd
sung thao dugc trong ma tran Plackett-
Burman cho thdy, viéc bé sung bot téi ¢ mtc
thap (0,5 g/kg thiic 4n) va miic cao (1 g/kg thiic
an c6 anh huéng rd6 rét (P <0,01) dén ham
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lugng cholesterol téng s6 trong mau cua ga. B
sung bot nghé (mic thap 0,3 g/kg thiic 4n va
miic cao 0,5 g/kg thiic 4n), bot giing (mtic thap
2 g/kg thiic 4n va mitc cao 6 g/kg thic an) va
bot tra xanh (mtc thap 3 g/kg thiic 4n va miic
cao 7 g/kg thiic 4n) trong khau phan nudi ga c6
anh huéng (P <0,05) dén ham lugng cholesterol
téng s6 trong méau ga. Trong khi d6, viéec bo
sung bot sai dat va bot tia t6 khong lam anh
hudng dén ham lugng cholesterol téng sd trong
mau ga (P >0,05).

Két qua xac dinh ham lugng cholesterol
tong s6 trong ma tran thiét k& thi nghiém
Plackett-Burman dugc trinh bay tai 6 bang 6.

Ham lugng cholesterol téng s trong ma
tran thi nghiém Palckett-Burman dat tu 2,53
dén 3,89 mmol/l (Bang 6). Két qua theo doi vé
ham lugng cholesterol téng s6 trong nghién ctiu
nay c6é xu huéng tuong tu véi két qua céong bs
cia Pham Tan Nha & cs. (2021) khi nghién ctiu
b6 sung bot nghé den trong khdu phén #n ctaa
ga Tau Vang giai doan tit 7 dén 14 tudn tudi,
ham lugng cholesterol téng s trong mau dat 2,1
dén 3,80 mmol/l. K&t qua cong bd cua Ismail &
cs. (2021) cho thdy, khi ting mtc bé sung bot toi
trong khau phan ctia ga thit thuong pham véi ti
0, 0,25; 0,5 dén 0,75 g/kg thtic &n, ham lugng
cholesterol tong s6 trong mau giam véi cac gia tri

tuong tng 95,64; 72,51; 64,75 va 58,87 mg/dL.
Két qua cong bo cia Nguyen Hoang Thinh & cs.
(2018) cho thdy, khi tang mtic bé sung bot tra
xanh trong khiu phin nudi ga thit thuong
phdm tid 0 dén 1% da lam cho ham lugng
cholesterol trong mau ga gidm tuong dng tu
2,97 xuéng 2,58 mmol/l. K&t qua cong bs cua
Shewita & Taha (2018) cho th4y, khi ting mfic
bé sung bot giing trong khau phan cta ga thit
thuong pham tit 0 dén 6 g/kg thiic 4n da lam cho
ham lugng cholesterol téng s6 trong mau giam
ti 205,23 mg/dL xudng 194,70 mg/dL. Tuy
nhién, két qua cong bo cua Brzéska & cs. (2015)
cho thdy, khi ting mic bd sung dich ép tdi tit
0 ml/kg dén 2,25 ml/kg thtc &n lai lam tang
ham lugng cholesterol téng s6 tuong tng tit 3,91
mmol/l d&n 4,14 mmol/l. Khi b6 sung hdn hgp
thao dugc gém 0,05% bot toi, 0,03% bdt qué
trong khdu phan anh hudng ré rét (P <0,001)
dén ham lugng cholesterol téng s trong mau
cia ga v6i mutc thadp ¢ nhém thi nghiém
(1,89 mmol/l) va dat cao (2,66 mmol/l) 6 nhém
d6i ching (Gerzilov & cs., 2015). Khi b8 sung
cac loai thao duge trong khiu phan #n cta ga da
lam gidm ham lugng cholesterol téng s6 trong
mau ga vi trong cac loai thao dudc nay chia cac
chat chéng oxy héa va chat xo (Nguyen Hoang
Thinh & cs., 2018).

Bang 6. Ham lugng cholesterol tong s6 trong ma tran thiét k& thi nghiém Plackett-Burman

Thi Toi Sai dét Tiato
nghiém

Nghé

Ham lwong cholesterol

Tra xanh (mmol/l)

Glrng

1 1 -1 1

© O N o a H» w N
-
-
IR

- N -
N - o
' '

N N -
] ]
- - -
] ] ]
- N -

2,92
3,02
3,68
2,80
3,58
2,53
3,29
3,89
3,78
2,92
3,17
3,25
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Bang 7. Ham lugng cholesterol tong s6 (mmol/1)
trong ma tran thiét k& thuc nghiém RSM-CCD tai 8 va 16 tuan tudi

Ham lwong cholesterol

Ham lwong cholesterol

th'T:ghtigm Xtoxa %6 8 tuadn 16 tuan th"T::ghtigm Xtoxa s 6 8 tuan 16 tuan
1 1 -1 1 1 3,24 3,19 16 0 0 0 0 3,23 3,27
2 -1 1 -1 1 3,23 3,26 17 1 -1 1 -1 3,25 3,26
3 -1 1 1 -1 3,32 3,30 18 1 1 -1 1 3,15 3,00
4 -1 -1 1 -1 3,07 3,17 19 0 0 0 0 3,23 3,27
5 1 1 -1 -1 3,48 3,54 20 0 0 0 0 3,23 3,27
6 -1 1 -1 -1 3,13 3,13 21 0 0 0 -2 3,20 3,19
7 1 1 1 -1 3,65 3,58 22 0 0 0 0 3,23 3,27
8 -1 -1 1 1 3,78 3,76 23 0 -2 0 0 3,35 3,32
9 1 1 1 1 2,73 2,80 24 0 0 0 2 3,02 3,02
10 -1 -1 -1 -1 2,91 2,87 25 0 0 0 0 3,23 3,27
11 1 -1 -1 -1 3,14 3,10 26 0 0 2 0 3,35 3,35
12 1 -1 -1 1 3,21 3,27 27 0 0 -2 0 3,19 3,23
13 0 0 0 0 3,34 3,27 28 0 2 0 0 2,87 2,88
14 -1 1 1 1 3,19 3,18 29 -2 0 0 0 3,45 3,39
15 -1 -1 -1 1 3,69 3,71 30 2 0 0 0 3,35 3,36

3.2. T6i wu hdéa mic bd sung thao dugc
trong khiu phan

Trén co s6 két qua nghién ctiu sang loc cac
yéu t6 theo ma tran thi nghiém Plackett-
Burman da chon ra dugc 04 loai thao dudc cé
anh hudng dén ham lugng cholesterol téng s6
gdm c6 to1, nghé, gling va tra xanh. K&t qua xac
dinh ham lugng cholesterol téng s6 trong ma
tran thiét k& thuc nghiém RSM-CCD dugdc trinh
bay & bang 7.

Ham lugng cholesterol trong mau cua ga lic
8 tuln tudi dat tit 2,73 dén 3,78 mmol/l va lic
16 tuan tudi dat tix 2,80 dén 3,76 mmol/l.

Két qua xac dinh cac tham s6 trong mé hinh
du doan ham lugng cholesterol téng s6 trong ma
tran thiét k& thuc nghiém RSM-CCD dugdc trinh
bay & bang 8.

Phuong trinh héi quy du doan ham lugng
cholesterol téng s§ (Ys, mmol/l) lic 8 tudn tudi
(1) ¢6 dang Yy = 0,179 + 0,715X, + 3,705X, +
0,197X, + 0,708X, + 1,875X,X, — 0,064X,X; —

0,331X,X, — 0,153X,X; — 0,884X,X, — 0,015X.X, +
0,190 X,2 - 0,516X,% — 0,0001X,% — 0,004X,

Phuong trinh héi quy du doan ham lugng
cholesterol t6ng s6 (Y, mmol/l) ldc 16 tuan tudi
(2) ¢6 dang Y,s = 4,829 + 1,5637X,; - 3,182X, -
0,333X; - 0,271X; - 2,850X;X, + 0,130X,X; —
0,058X,X; + 0,200X,X; + 0,506X,X, + 0,004X;X,
- 0,354X,2 + 1,664X,2 + 0,010X,2 + 0,006X,2

Hé s6 xac dinh ctia phuong trinh héi quy du
doan ham lugng cholesterol tong s6 cta ga lic 8
tuan tudi (phuong trinh 1) va 16 tuln tudi
(phuong trinh 2) dat mtc cao v6i cac gia tri
tuong tng 94,86% va 93,06%. Két qua du doan
cua md hinh s& tudng thich véi thuc nghiém khi
c6 hé so xac dinh 16n hon 75% (Castillo, 2007).
Nhu vay, su tuong quan gitia cac yéu to thi
nghiém va ham lugng cholesterol téng s6 ¢ 8 va
16 tuan tudi 6 mtc rat chit che.

Két qua t6i uu héa gia tri cta cac miic bd
sung t6i, nghé, giing va tra xanh trong khéu
phan nudi ga dén ham lugng cholesterol tong s6
dugc trinh bay 6 bang 9.
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Bang 8. Tham s6 uéc tinh ciia mé hinh RSM-CCD

o o 8 tudn 16 tuan
Yéu to Tén yéu to - -
Tham so wéc tinh P-value Tham so wéc tinh P-value
Xi Toi 0,715 0,085 1,537 0,002
X4 Nghé 3,705 0,001 -3,182 0,003
Xs Gurng 0,197 0,002 -0,333 0,000
Xs Tra xanh 0,708 0,000 -0,271 0,000
X1 X4 Téi*Nghé 1,875 0,017 -2,850 0,002
X1Xs Toéi*Glrng -0,064 0,089 0,130 0,004
X1Xs Téi*Tra xanh -0,331 0,000 -0,058 0,151
XaXs Nghé*Gurng -0,153 0,101 0,200 0,053
XaXs Nghé*Tra xanh -0,884 0,000 0,506 0,000
XsXs Gurng*Tra xanh -0,015 0,004 0,004 0,372
X2 ToiI*Toi 0,190 0,011 -0,354 0,000
X4 Nghé*Nghé -0,516 0,101 1,664 0,000
Xs® Gurng*Gurng -0,0001 0,951 0,010 0,000
Xe Tra xanh*Tra xanh -0,004 0,008 0,006 0,000
Hé sb xac dinh (R?) 94,86 93,06

Bang 9. Toa d6 cac gia tri dé dat nong d6 cholesterol tong s6 thap nhat

Giéa trj cac yéu té 8 tudn 16 tuan
Yéutd Tényéutd Thép (1) Gao (+1) 10@d0 diém Ndng do Toado diém  Néng do cholesterol
toi wu (g/kg) cholesterol (mmoll/l) toi wu (g/kg) (mmoll/l)
X4 Toi 0,5 1 0,833 2,80 0,882 2,70
X4 Nghé 0,3 0,7 0,420 0,441
Xs Girng 2 6 1,411 5,400
Xs Tra xanh 3 7 5,221 6,215

Ham lugng cholesterol téng s6 trong mau ga
du doan theo m6 hinh thap nhét ¢ 8 tuln tudi
(2,80 mmol/l) va 16 tuan tudi (2,70 mmol/l)
tudng tng véi mic b6 sung t6i wu trong khiu
phan bao gom tdi (0,833 va 0,882 g/kg), nghé
(0,420 va 0,441 g/kg), gimg (1,411 va 5,400
g/kg), tra xanh (5,221 va 6,215 g/kg). Viéc giam
ham lugng cholesterol téng s6 ¢6 ¥ nghia quan
trong trong viéc nang cao chit lugng san pham
thit ga va anh hudng c6 lgi do6i véi stic khoe
ngudi tiéu dung khi st dung loai thit ga nay.
Bén canh d6, viéc b6 sung cac loai thao dudc
trong khdu phan an cta ga khéng lam anh
hudng dén ti 1& nudi séng va kha ning sinh
trudng ctiia ga giai doan tit 1 ngay tudi dén 16
tuan tudi.
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Két qua cong bs cia Pham Tan Nha & cs.
(2021) khi nghién cttu bd sung bot nghé den
trong khiu phan an cta ga Tau Vang, ham
lugng cholesterol téng s6 trong mau dat thap
nhét (2,1 mmol/l) tuong tng v6i miic b sung bot
nghé den 0,4%. Két qua cong bd ctia Ismail & cs.
(2021) cho thdy, ham lugng cholesterol tong s6
trong mau ga dat thap nhat (58,87 mg/dL)
tuong ting véi mic bd sung bot téi 0,75 g/kg thuc
an. Két qua cong bo cia Nguyen Hoang Thinh &
cs. (2018) cho th4y, ham lugng cholesterol téng
s6 trong mau ga dat thap nhit (2,58 mmol/l)
tuong tng véi mic bd sung bot tra xanh trong
khdu phan 1%. Két qua cong bd ctia Shewita &
Taha (2018) cho thdy, ham lugng cholesterol
tong s6 trong mau dat thap nhat (194,70 mg/dL)
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vé ham lugng cholesterol téng s§ c6 thé duge
giadi thich 1a do su khac nhau vé loai thdo dudc,
mtc bd sung, giéng ga va thdi diém 14y mau dé
xéc dinh ham lugng cholesterol téng s6.

Mat dap ting cta ham lugng cholesterol
tong s6 trong mau ga ¢ 8, 16 tuan tudi theo cac

mtc b8 sung ctua cac loai thao duge duge thé
hién qua hinh 1 va 2.

Slice at nghe = 0.42, tra = 5 22, o1 = 0 832695938423681, gung = 1 41081030265464

P 08
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Hinh 1. Mat dap @ng cua ham luong cholesterol tong s6 & 8 tuin tudi

theo cac miic bd sung cta cac loai thao duge
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Hinh 2. Mat dap &ng cua ham lugng cholesterol tong s6 & 16 tuin tudi

theo cac miic b6 sung cta cac loai thao dugc

4. KET LUAN

T sau loai thdo duge ban dau da sang loc
va chon ra dugc 4 loai thao dugc c6 anh hudng
dén ham lugng cholesterol t6ng s6 trong mau ga
bao gém: toi, nghé, giing va tra xanh. T6i uu
mtic bé sung bot téi (0,833 va 0,882 g/kg), bot
nghé (0,420 va 0,441 g/kg), bot gting (1,411 va
5,400 g/kg), bot tra xanh (5,221 va 6,215 g/kg) trong
kh&u phan dé dat dugec ham lugng cholesterol
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tong s6 trong mau ga khi du doan theo mé hinh
4 8, 16 tuan tudi thap nhat tuong ting véi cac gia
tri 2,80 va 2,70 mmol/l.

LOI CAM ON

Nhém tac gia xin chan thanh cdm on Dy 4n
Viét Bi (ARES-CCD) d& hd trg kinh phi d& thuc
hién nghién ctiu nay.
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