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CONG NGHE SINH HOC Y DUQC

TOI YU HOA QUA TRINH SAY BOM NHIET BE CHIET XUAT TONG
FLAVONOID VA PHENOLIC TU' LA CAY XUYEN TAM LIEN

L& Thi My Chau’, Nguyén Tan Thanh", Tran Phwong Chi', Nguyén Thi Huyén', Dao Thi Thanh Xuan’,
Piing Thi Ngoc?, Doan Manh Diing?, Nguyén Bic Anh?

Vién Céng nghé Héa, Sinh va Mbi trudng, Pai hoc Vinh

2K59 Céng nghé Thuc pham, Vién Céng nghé Hoa, Sinh va Méi triémg, Pai hoc Vinh
*Vién Céng nghé Sinh hoc va M6i truong, Truwong Pai hoc Tay Nguyén

“Khoa Héa hoc, Trirong Sw pham, Pai hoc Vinh

TOM TAT

Nghién ciru nay c6 muc dich xac dinh diéu kién t&i vu quéa trinh sy bom nhiét ham luong téng phenolic va
flavonoid tir 1a cay Xuyén tim lién. B4 tri thi nghiém theo phuong 4n Box - Benhken (BBK), da xiy dung dugc
mo hinh téi wu quy trinh sdy bom nhiét véi ba yéu té 1a nhiét do siy (X1), tde d6 téc nhan siy (X2) va thoi gian sy
(X3); hai ham muc tiéu la ham lugng tbng flavonoid (Y1, mgQE/g) va ham lugng téng phenolic (Y>, mgGAE/g)
Cac thong s6 t6i wru cua qua trinh say bom nhiét 1a nhiét d6 sdy 50°C, téc do tac nhan sdy 1,8 m/s va thoi gian say
15 gior. O diéu kién nay, do am cubi cia san pham dat dudi 10%, ham lwong téng flavonoid cao nhat dat 15,42 +
0,12 mgQE/g va ham luong tong phenolic cao nhét dat 74,15 £ 0,35 mgGAFE/g.

Tir khod: Xuyén tim lién, phenolic, flavonoid, phwong phip bé mit dap timg, siy bom nhiét.

MO PAU

Cay Xuyén tam lién co tén khoa hoc 1a Andrographis paniculata (Burm.f.) Nee hay con goi la cay Cong cong, Lam
hach lién,... 1a mét Ioal cay thao thudc ho O rdé (Acanthaceae). Ngay nay, cay Xuyén tam lién duoc trong rong rai
trén thé glé‘l chii yéu & Trung Quéc, An D6, Vit Nam va céc nwéc Bong Nam A khac. &' Viét Nam, cay Xuyén
tam lién dwoc tréng nhigu & khu vc phia Bac va dung dé lam thudc. Cay Xuyén tam lién 14 loai céy nhé, thudc
thao, moc théng ddng, cao tir 0,3 = 0,8m, nhigu dét, rat nhiéu canh. La moc déi, cuéng ngén, phién la hinh trirng
thuén dai hay hoi hinh mac, hai dau nhon, mét nhan, dai 3 = 12 cm, réng 1 = 3 cm. Hoa c6 mau tréng, diém héng,
moc thanh chim & nach |4 hay dau canh, thanh chay. Qua dai khoang 15 = 20 mm, réng 3,5 = 4,0 mm, hoi nhan.
Hat hinh try, thuén dai [1, 2, 3].

Theo cac nghién clru cho thay cay Xuyén tam lién co ti 1& tannin kha cao tap trung & vé than, canh va vé ré. Thanh
phan héa hoc chinh cta cay Xuyén tam lién la cac hop chét diterpenoid, flavonoid va polyphenol [4]. Ngoai ra trong
cay Xuyén tam lién con chira céc loai hop chéat steroid, terpenoid, alkaloids, saponin,... Gia tri dwoc liéu cia loai
cay nay la do sw hién dién cla cac hoat chat andrographolide va neoandrographolide & dan xuét cia diterpenoids
[5, 6, 7, 8. Mét sb diterpenoid va diterpenoid glycoside da dwoc phan lap tr caéy Xuyén tam lién nhw
andrographolide, necandrographolide va deoxyandrographolide [6], day la cac hgp chat co vi déng chinh trong cay
Xuyén tam lién.

O Viét Nam, tai mot sb tinh mign Trung, nguwdi dan ding cay Xuyén tam lién lam thubc bd cho phu nir sau khi sinh
xong bi & huyét, dau nhurc té thép, kinh nguyét tac. Trong nhivng nam gan day, cay Xuyén tam lién con dwoc phat
hién 1am tang bai tiét mat, bao vé gan mat va co tim, diéu hoa tuan hoan mau va tuyén giap, dac biét c6 kha néng
chéng ung thw va khang HIV. Cay nay c6 tac dung thanh nhiét, gidi déc, trir thap, hoat huyét, cé tinh khang sinh
manh dbi véi nhiéu loai vi tring, tang kha néng thye trang cha bach ciu. Bén canh d6, cdy Xuyén tam lién con cé
tac dung giam dau twong tw aspirin va lam ha huyét ap nhwng khéng gay tai bién [1, 2, 3].

Cdng nghé sy bom nhiét bat dau biét dén khi (rng dung hiéu qua trong linh virc ché bién thwe pham va sy gb
v&o dau nhirng nam 1970 [9, 10]. Mirc tiéu thy ndng luwong clia may say bom nhiét thap hon tir 60-80% so véi may
sdy ddi lwu khéng khi néng khi tién hanh say & cung maét nhiét do [11]. Hién nay cong nghé sdy bom nhiét dang
dwoc sir dung réng rai trong cac linh vire so ché va ché bién thire phdm, dwoc liéu va céc san pham sau thu hoach
& Viét Nam. Trong nghién ciru nay, ching téi tién hanh tdi wu héa qua trinh say nguyén liéu 1a cay Xuyén tam lién
nh&m muc dich gil lai nhiéu nhat cac hoat chét chinh trong nguyén liéu la ham lwgng téng flavonoid va phenolic
trén may say bom nhiét, day la thiét bi dang duoc str dung réng réai trong viéc say cac loai dwoc liéu nham han ché
sy tdn that cac hoat chét trong dworc liéu co gia tri.

Ap dung thiét ké thtr nghiém Box-Behnken va ti wu b& mat dap teng (RSM) nham thu nhan duoc ham lwong tong
flavonoid va phenolic la cao nhat dé ti wu céc théng s, déng théi cho phép phan tich &nh hwéng cla ting théng
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s6, s twong tac cha cac thong sb, danh gia mirc do dnh hwéng ciing nhu dé tin cay trong téi wu héa trong qua
trinh sy bom nhiét [12].

NGUYEN LIEU VA PHUONG PHAP
Nguyeén liéu

La cay Xuyén tam lién (Andrographis paniculata) dwoc thu hai & huyén Anh Son, tinh Nghé An, mau dwoc rira
sach, lam rao. Cac mau déu dwoc chuén bj theo phwong phép l1ay mau té hop dé thu dwoc mau dai dién cho ving
nghién ctru va duoc so ché, bao quan theo ding quy dinh v& bao quan mau cho nghién clru vé cac hop chat tw
nhién phi hop véi dbi twong va pham vi ctia nghién clru nay.

Phwong phap va thiét bi say

La cay Xuyén tam lién sdy bang may sdy bom nhigt CYF-EL040 (Hang Chin Ying Fa, Dai Loan, Trung Quéc). May
gdm 18 khay sdy c6 kich thuéc 600x800 mm, khodng céch gitra cac khay la 100 mm. Hé théng sdy bom nhiét gém
mét may nén, hai thiét bi ngung tu, van tiét luu, thiét bj bay hoi va bd thu hdi nhigt. Hé théng st dung tac nhan lanh
la R22, cong suat may nén 2HP.

Nhiét do, do &m va téc do tac nhan say dwoc cai dat trén thiét bj theo yéu cAu cong nghé. Cam bién do nhiét dwoc
dat & gira thadn may. Rai nguyén liéu 1&n khay say. Diéu chinh téc d6 tac nhan sy theo bién tAn quat dat trong
may.

Tic niin <iy
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Hinh 1. So d6 nguyén Iy may say bom nhiét thwe nghiém
Phuwong phap va thiét bi trich ly

Tién hanh can 10 g nguyén liéu sau khi nghién nhé va cho vao binh trich ly ctia thiét bj trich ly Reaction c6 thé tich
500 mL, bd sung 300 mL nwéc cat, thevi gian trich ly 2 tiéng, nhiét do trich ly 50°C, qua trinh trich ly cé khudy tron.
Céc thi nghiém vé trich ly déu dwoc tién hanh cung mét thdng so.
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Phwong phap bé tri thi nghiém va tdi wu héa diéu kién say

Lwa chon phwong phap bé mat dap (g (Response Surface Methodology) dé t6i wu hoa digu kién sy anh huwdng
dén ham lwong téng phenolic va flavonoid tir 14 cay Xuyén tam lién. Ba thdng s6 quan trong cia qua trinh séy dugc
nghién clru bao gdm: nhiét do say (X1), thoi gian sdy (X2) va téc do tac nhan say (Xs). Céc thi nghiém duwoc b tri
theo phuwong &n Box - Benhken (BBK) gdm 17 thi nghiém véi 5 thi nghiém & tam. Méi thi nghiém dworc tién hanh
3 I&n va lay két qua trung binh. Ma hinh todn hoc md ta anh hwéng cla céc bién doc lap dbi véi bién phu thudc co
dang ham da thirc bac hai va cé dang téng quat nhw sau (1):

Y =By + X8, B Xy + Xl Bu XP + X<y BiyXiX; (1)
trong d6: Y - Bién phu thuéc (ham muc tiéu); X, - Bién ma hoa (bién déc 1ap) anh hwdng dén Y; Bo, Bi, B - Cac hé
s6 hoi quy.

Phwong phap phan tich
Xéc dinh dé 4m

D6 Am duoc xac dinh theo AOAC 2003 [13], mAu dwoc cho vao ti sdy va say khd & 105°C dén khi khéi lvong
khéng dbi.
Xdc dinh ham lwong téng phenolic (TPC)

Ham lwong téng phenolic (TPC) dwoc xac dinh theo Quang Vinh Nguyen & Jongbang Eun (2011) [14]. Bwong
chuén gallic dwoc xay dwng bang céch 1y 1 mL dung dich gallic acid dwoc chuén bi trong methanol véi cdc néng
dg: 0,0078, 0,0156, 0,03125, 0,0625 va 0,125 mg/mL trén vé&i 5 mL Folin - Ciocalteu reagent (dwgc pha loang 10
I4n) va 4 mL Na>COs (75 g/L), lac déu. D6 hap thu clia dung dich dwoc xac dinh sau 30 phat & bwdc séng 765 nm
b&ng may UV-VIS (V-630, Jasco, Nhat Ban). Xay dwng dwéng chuén va phwong trinh trong quan néng do gallic
va dé hap thy. Sau dé, dé hap thu ciia mau cao chiét dwoc xac dinh theo trinh ty nhw gallic acid, thay bang 1 mL
dich chiét. Téng ham lrgng polyphenol clia cao trich dwgc xac dinh qua gia tri twong dwong véi gallic acid (gallic
acid equivalents - GAE) dwa vao dwéong chudn.Téng ham lwgng polyphenol dugc tinh theo ¢dng thirc: C = ¢* V/m
trong d6, C 1a ham lugng polyphenol téng (mgGAE/g), ¢ 1a gia tri dé hap thu twong rng véi dweng chuén acid gallic
(mg/mL), V Ia thé tich mau (mL), m |a khéi lwong dich mau (g).

Xdc dinh ham lwong téng flavonoid (TFC)

Téng ham lwong flavonoid dwoc x4c dinh theo Vinh Nguyen and Jongbang Eun (2011)[14]. Bwéng chuan quercetin
duoc xay dung béng cach lay 0,5 mL dung dich quercetin trong methanol (néng dé 0,02, 0,04, 0,06, 0,08 va 0,1
mg/mL) trén véi 2,5 mL nwdc cat va 0,15 mL NaNO: 5% lac déu. Sau 5 phut, bd sung 0,3 mL AICl; 10%. Sau 6
phut bé sung 1 mL NaOH 1 M va 0,55 mL nwéc cat réi do & budc séng 510 nm bang may UV-VIS (V-630, Jasco,
Nhat Ban). Xay dwng dwéng chuén va phwong trinh twong quan gitra néng dé quercetin va do hap thu. Sau do,
do6 hap thu cia mau dich chiét dwoc xac dinh twong ty nhw trén véi 0,5 mL dung dich mau dich chiét. Téng ham
lwong flavonoid cha cao trich dwoc xac dinh gia tri twong dwong véi quercetin (Quercetin Equivalent — QE) dwa
vao dwong chuén va xac dinh theo cong thire: F = f* V/m trong dé, F 1a ham lweng favonoid téng (mgQE/q), fla gia
tri @6 hép thy twong rng véi dwerng chuan quercetin (mg/mL), V 1a thé tich mau (mL), m 1a khéi lweng mau (g).

KET QUA VA THAO LUAN
Thiét 1ap md hinh
Trong nghién ctru ndy, mién t6i wu dwoc chon sau khi khao sat don yéu to |a nhiét do say 40 = 50 °C, téc d6 tac

nhan say 1,0 + 2,0 m/s va thoi gian sy 15 = 17 gid. Bién ma hoa va cac mire dwoc thé hién & bang 2. D4 4m ban
dau cua 14 nguyén lieu twoi trwée Khi sdy dwoc xac dinh 1a 68,7 + 0,24 %

Bang 2. Ma héa cua cac bién doc lap

Cac mirc ma hoéa

Cac bien doc lap Ki hiéu 3 0 "
Nhiét do séy (°C) Xi 40 45 50
Téc do tac nhan sy (m/s) X 1,0 1,5 2,0
Thoi gian sy (gidy) X3 15 16 17

Nghién ctru tap trung dnh hwéng clia cac didu kién sdy dén ham lweng tdng phenolic va téng flavonoid tir 1& cay
Xuyén tam lién khi tién hanh séy trén may say bom nhiét sao cho cac ham |wong nay thu dwoc 1a cao nhat. Bén
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canh dé d6 am cuda san pham khi két thic qué trinh sy phai dat do &m nhdé hon 10%. Phwong an thiét ké thi
nghiém v&i ba bién va hai ham muc tiéu dwoc trinh bay & bang 3.

Bang 3. Két qua thi nghiém theo phwong an Box- Benhken (BBK)

P X4 Xz X3 TFC TPC
SOTN (c) (mis) (gid) Y (%) Y2 (%)
1 0 0 0 16,67 70,58
2 -1 0 -1 10,48 64,59
3 0 +1 -1 13,96 74,43
4 +1 -1 0 11,16 68,22
5 0 -1 -1 10,04 68,16
6 -1 -1 0 9,52 61,65
7 0 0 0 16,08 71,58
8 -1 0 +1 13,08 65,88
9 +1 +1 0 14,64 70,02
10 0 0 0 15,28 71,19
11 0 -1 +1 12,56 68,61
12 0 0 0 15,68 70,83
13 0 0 0 15,81 71,07
14 0 +1 +1 14,12 69.51
15 +1 0 -1 14,36 74,97
16 +1 0 +1 14,08 69,90
17 -1 +1 -1 11,45 66,42

Ghi chd: Y1 l1a téng ham lwong flavonoid thu dwoc sau qua trinh sy (ky hiéu TFC, mg QE/g); Y2la tdng ham lwgng phenolic thu
duwoc sau qua trinh say (ky hiéu TPC, mg GAE/g).

Phan tich sy cé nghia va sw twong quan cia mo hinh

T cac phan tich héi quy tuyén tinh 17 thi nghiém da xay dwng duoc phuong trinh hdi quy bac hai cha qua trinh
sdy bom nhiét sau khi da loai bé cac hé sb héi quy khdng cé nghta (bdng 4) nhu sau:

Y1=1590 + 1,21Xs + 1,36Xz + 0,63X3 — 0,72X1X35 — 0,59X2X5 — 1,94X:2 — 2,27X5? - 0,96X3? (2)
Y2=71,05 + 3,07X: + 1,72X2 — 1,03X5 — 1,59X: X5 — 1,34X2X;5 - 2,91X42 - 1,57X2?

Bang 4. Két qua phan tich hdi quy ham Iwgng téng flavonoid va phenolic sau khi sy la xuyén tam lién

@)

Ham lweng tong flavonoid

Ham lwgng téng phenolic

Nguén Y. -TFC Y.-TPC
GiatriF Giatrip GiatriF Giatrip

Mé hinh 57,08 < 0,0001° 47,02 < 0,0001%
X1 (Nhiét 6 say) 76,16 < 0,00018 181,44 < 0,0001%
X (Téc dé TNS) 95,79 < 0,00018 56,74 0,00018
X3 (Thoi gian séy) 20,19 0,0028° 20,46 0,0027°
XaXo 3,88 0,0895" 5,30 0,0548"
XiX3 13,40 0,0081° 24,31 0,0017°
XaXs 9,00 0,0200° 17,33 0,0042%
X2 102,48 < 0,00018 85,58 < 0,00018
X2 140,30 < 0,0001° 24,80 0,0016°
Xs? 2525 0,0015° 4,85 0,0634"°
Khéng twong thich 0,021 0,9951"s 5,47 0,0670M
R? 0,9866 0,9837

S: co y nghia v@&i p < 0,05; NS: khéng cé y nghia.

Két qua phan tich ANOVA mé hinh bac hai ciia hai ham muc tiéu da dwgc danh gia bang céc gia tri F, p va R?
twong rng (bang 3). Gia tri F, p cia md hinh Y+ la4 57,08 va 0,0001; md hinh Y2 4 47,02 va 0,0001. Cac gia tri cda
hai md hinh déu théa man diéu kién p < 0,05 diéu nay cho thay ca ba mé hinh hoan toan cé y nghia théng ké véi
do tin cay déu la 99,99% (p < 0,0001). Hé sé twong quan bdi (R?) ciia md hinh Y1 la 0,9866, md hinh Y2 |a 0,9837
cho thdy mé hinh Y1 md ta dén 98,66% va md hinh Y2 m ta dén 98,37% su thay déi ctia céc ham muyc tiéu phy
thudc vao anh hwéng cla cac théng sbé. Chuan F ctia md hinh Y1 14 0,021 (p = 0,9951, md hinh Yz la 5,47 (p =
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0,0670) chi ra “sw khong twong thich” ciia hai mé hinh la vé nghia. Diéu nay cho thay mé hinh phl hop véi bic
tranh thwc nghiém.

Phan tich cac bé mit dap (ng

Dwa vao md hinh da thirc bac 2 thyc nghiém, dir liéu thwe nghiém duoc phan tich bang phwong phéap bé mat dap
rng st dung phan mém Design-Expert 7.0. Cac truc X va Y cia bé mét dap (rng ba chiéu dai dién cho hai yéu tb,
truc Z 1a mét trong hai chi sé danh gia la ham lwong téng flavonoid (TFC) va ham lwgng tdng phenolic (TPC). Cac
bé& mét dap ng dwoc xay dung nhu mé ta trong hinh 2-3.

Phan tich bé mét dap (ng ctia ham lwong tdng flavonoid

TFC

_
T

W
i

Y4
2\

g A Neiet do say ) r—

Hinh 2. B& mat dap trng ham lwong téng flavonoid cua |4 cay Xuyén tam lién sau qua trinh siy bom nhiét

B& mat dap (rng ctia ham muc tiéu ham lwong tdng flavonoid tir dich chiét 1a cay Xuyén tam lién dwoc thé hign &
hinh 2 (a-c). M& hinh 3D thé hién dnh hwéng va tuong tac cta cac bién doc lap dén s ham lwong tdng phenolic
ttr 14 cay Xuyén tam lién sau qué trinh sdy bom nhiét. Trong hinh 2 (a-c) va bang 3, ca 3 yéu td nhiét do sy, téc
do tac nhan say va thei gian say déu ¢6 anh hudng dén qua trinh say bom nhiét (p < 0,05). Trén hinh 2a cho thay
anh hwéng cla yéu to nhiét o say va yéu tb toc dd tac nhan sdy la twong dwong nhw nhau. Khi nhiét d say tang
tir 40 dén 47 °C thi ham lwong téng flavonoid thu dugc tir dich chiét tang 1én, tuy nhién khi nhiét do say tiép tuc
tang thi ham Ilwong nay cé xu hwrong giam. Khi téc dé téc nhan say ting tir 1,0 dén 1,7 m/s thi ham muc tiéu tang
1&n, khi téc do tac nhan séy tang tir 1,7 dén 2 m/s thi ham lwong nay cd giam xudng. O hinh 2b, cho thdy anh
hwéng cla yéu td nhiét do say Ién hon anh hwdng cla yéu td thoi gian say dén ham lwong téng flavonoid thu
dwoc. Yéu t6 thoi gian sdy ¢6 anh hwdng dén qua trinh sy, tuy nhién anh hwéng nay it hon so véi cac yéu td
khac, thei gian say ting thi ham muc tiéu cé tang, tuy nhién mirc tang nay khéng dang ké. Trong hinh 2c 1a twon
tac cha haiéyéu td thei gian say va téc do sdy, anh hwéng cla yéu t6 téc do tac nhan séy cao hon so véi yéu tg
thoi gian say.

Phan tich bé mat dap (rng ctia ham lwong tdng phenolic

TRPC

Hinh 3. B& mat dap (rng ham Iweng téng phenolic cua la cay xuyén tam lién sau qua trinh sy bom nhiét

Trén hinh 3 (a-c) va bang 3 thé hién anh hudng cta céc cap yéu té dén tén that ham lwong téng phenolic (TPC)
thu dwoc tir dich chiét cta 1& cdy Xuy@n tam lign trong qué trinh say bom nhiét. Anh huéng cia cac cap yéu td nay
déu co y nghia dén qué trinh sy (p < 0,05). Hinh 3a va bang 3 cho thdy anh hwdng twong tac cla hai yéu td nhiét
do say va tdc do tac nhan say, su tuong tac cha hai yéu tb nay la ¢ nghia déi véi ham muc tiéu cda qua trinh say
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bom nhiét. Ham lwong tdng phenolic tang khi nhiét dé téng tlr 40°C dén 50°C, twong ty ham muc tiéu cling ting
khi téc d6 tac nhan say tang tir 1,0 dén 2,0 m/s. V@i yéu t6 thoi gian sdy, khi thoi gian sdy ting ham lugng téng
phenolic thu dwoc cé xu hwdng giam (hinh 3b, c). & hinh 3b va 3c, ¢ thé thay ring anh hwéng cia hai yéu t6 1a
nhiét dé sdy va téc dé tac nhan say anh hudng Ién hon nhigu so véi yéu td thei gian sdy. Didu nay ciing hoan toan
hop Iy va dung véi cac nghién clru trede day vé sdy bom nhiét.

Téi wu héa qua trinh say bom nhiét

Xéc dinh didu kién t6i wu qua trinh sy bom nhiét dé thu dwoc déng thoi ham lwong téng phenolic (TPC) va
flavonoid (TFC) tir la cay Xuyén tam lién cao nhat béng cach bé tri thi nghiém theo phwong an Box - Benhken
(BBK). Két qua thu dwoc diéu kién téi wu qua trinh sy la cay Xuyén tam lién trén may sy bom nhiét dwoc xac
dinh v&i cdc ham muc tiéu ham lvong tdng flavonoid va phenolic. Két qua phan tich téi wu héa trén phan mém
Design-Expert 7.0 cho thay véi nhiét dd sy 47,97°C; tbc dé tac nhan séy 1,77 m/s va théi gian say 15,12 giér thi
gia tri dy doan ham lwgng téng flavonoid va phenolic 1an Iwot 1a 15,5081 mgQE/g va 74,97 mgGAE/qg.

Tién hanh thire nghiém lai mé hinh téi wu tai cac thdng sb: nhiét do say 50°C, téc do tac nhan say 1,8 m/s va thoi
gian say la 15 gid thu dwoc két qua nhuw sau: Ham lweng tdng flavonoid 15,42:0,12 mgQE/g va ham lwgng téng
phenolic 1a 74,15£0,35 mgGAE/g. Két qua thyc nghiém lai cho thdy quy trinh sdy bom nhiét phil hop véi gié tri ti
wu cua md hinh.

Bang 5. Két qua tdi wu qua trinh sy la cay Xuyén tam lién trén may siy bom nhiét

Diéu kién téi wu N I Gia tri thwe nghiém* tai cac Gia tri dw doan cua mé
Ham muc tiéu Py e y RS
Xi(°C) X2 (m/s) X3 (gio) v théng so toi wu hinh
50 18 15 Y1 15,4210,12 mgQE/g 15,5081 mgQE/g
' Y> 74,1540,35 mgGAE/g 74,9699 mgGAE/g

Gia tri trung binh ctia ba lan thyc nghiém (n = 3).

KET LUAN

Pé nang cao hiéu suét thu héi cac hop chat cé hoat tinh sinh hoc sau qué trinh say, nghién clru nay da xac dinh
cac diéu kién t6i wu cda qua trinh say nham thu dwoe ham lwong téng flavonoid va phenolic tir 14 cay Xuyén
tam lién la cao nhét, bén canh dé dd &m cubi dap (rng diéu kién bao quan san pham. Cac thong sé téi wu cda
qua trinh sy bom nhiét 1a nhiét do say 50°C, téc dé tac nhan sy 1,8 m/s va théi gian say 15 gier thu dwoc
két qua ham lveng téng flavonoid cao nhét dat 15,42+0,12 mgQE/g va ham lweng téng phenolic cao nhét dat
74,15+0,35 mgGAE/g.
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EFFECT OF THE HEAT PUMP DRYING PROCESS TO TOTAL PHENOLIC
AND FLAVONOID CONTENT FROM THE LEAF OF ANDROGRAPHIS
PANICULATA

Le Thi My Chau', Nguyen Tan Thanh'*, Tran Phuong Chi', Nguyen Thi Huyen', Dao Thi Thanh Xuan’,
Dang Thi Ngoc?, Doan Manh Dung?®, Nguyen Duc Anh*
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3Institute of Biotechnology and Environment, Tay Nguyen University

“Department of Chemistry, College of Education, Vinh University

SUMMARY

The purpose of this study is to determine the optimal conditions for the heat pump drying process of total phenolic
and flavonoid content from leaf of Andrographis paniculata. Experimental arrangement according to the Box -
Benhken Design (BBK), with optimal model of the heat pump drying process was built with three factors: drying
temperature (Xi), drying speed (X>) and drying time (X>), two responses were total flavonoid content (Y1,
mgQE/g) and total phenolic content (Y2, mg GAE/g). The optimal parameters of the heat pump drying process
were the drying temperature of 50°C, the drying speed of 1.8 m/s and the drying time of 15 hours. Under this
condition, the final moisture content of the product is less than 10% the total flavonoid content highest was
15.42+0.12 mgQE/g and the total phenolic content highest was 74.15+0.35 mgGAE/g.

Keywords: Andrographis paniculata, phenolic, flavonoids, response surface method, heat pump drying.
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