84 V6 Khanh Ha, Trwong Thi Minh Hanh, Hb Thi Diéu Oanh, Mai Thj Phuwong Chi, Giang Thij Kim Lién

TOI UU HOA MOT SO PIEU KIEN CHIET THU NHAN CAO KHO TU RE CAY
MAT NHAN (EURYCOMA LONGIFOLIA) TRONG DUNG MOI ETHANOL PE
LAM PHU GIA TRONG SAN XUAT NUOC RAU MA MAT NHAN
OPTIMIZATION ON EXTRACTING CONDITION IN ETHANOL TO COLLECT DRIED

RESIDUE FROM EURYCOMA LONGIFOLIA JACK ROOT AND APPLIED IN
EURYCOMA LONGIFOLIA PENNYWORT JUICE PROCESSING

V6 Khanh Hal, Troong Thi Minh Hanh?, Ho Thi Di¢u Oanh? Mai Thi Phwong Chi®, Giang Thi Kim Lién*
YTrung tam Ky thudt tiéu chudn do luong chdt lwong 2; vokhanhha@quatest2.gov.vn
2Truong Pai hoc Bdch khoa - Pai hoc Da Nang; ttmhanh8360@gmail.com, hodieuoanh.bkdn@gmail.com
3Trwong Dai hoc Sw pham Ky thudt - Dai hoc Ba Nang; mtpchi@dct.udn.vn
“Dai hoc Pa Nang; gtklien@ac.udn.vn

Toém tat - Dich chiét r& cay mat nhan (Eurycoma longifolia Jack)
trong ethanol dwoc biét dén cé gia tri dworc tinh cao, c6 thé rng dung
san xuét thuc pham bao vé strc khoé. Bai bao nay trinh bay két qua
tdi wu hoa mét so yéu t6 anh hwdng dén qua trinh chiét thu nhan cao
khé tir ré mat nhan béng phuong phap chung ninh trong dung moéi
ethanol: Nhiét do chiét 1a 83,2°C, thoi gian 1a 202,2 phut trong dung
moi ethanol 80% va ty 1€ gitra dung méi va nguyén ligu 1a 20/1 (mL/g)
cho hiéu suét cao nhéat 1a 7,2%. DBanh gia chat lwong san pham nuéc
rau ma mat nhan véi két qua danh gia cdm quan thi hiéu cho diém
san phdm & mirc do hoi thich dén twong déi thich, dat tiéu chuén vé
sinh an toan thuc pham theo quy dinh cda Bo Y .

T khéa - RE& cay mét nhan; hiéu suét chiét; thuc phadm béo vé
strc khoe; toi wu hda; rau ma

1. Pat vin dé

Cay mat nhan hay con goi 1a cay ba bénh, bach bénh,
c6 tén khoa hoc la Eurycoma longifolia Jack thudc ho
Thanh thét (Simaroubaceae). Cdy mat nhan moc & nhiéu
noi tai Viét Nam, nhung phé bién nhat tai mién Trung va
Tay Nguyén. Tir lau doi, nguoi dan da biét khai thac va sir
dung mat nhan nhu mét loai thudc bd. Cong dyng ctia mat
nhan c6 thé chita dugc nhiéu bénh: Vo dung chira cac bénh
vé tiéu hoa, dau moi lung; qua dung chira ly; Ré chita ngd
doc va say ruou; L& dung tim ghé, 10 ngtra [1].

O Viét Nam hién nay, Rau ma 1a loai rau twong dbi phé
bién, c6 vi hoi déng, ngot, tinh hoi mat, c6 tac dung thanh
nhiét giai doc, tan  chi théng, luong huyét sinh tan, loi
niéu [2]. Trong rau m& cé alkaloid la hydrocotulin va cic
glycoside, asiaticoside va centelloside, c6 tic dung tdi cac
mb lién két, giup cho cac md tii tao nhanh chong, do d6
lam céc vét thuong mau lanh va 1én da non. Nam 2009,
Frederico Pittella va cong su da cong bd rang, dich chiét
rau ma c6 hoat dong dang ké chdng lai khdi u ac tinh &
chuét (B16F1), ung thu va & ngudi (MDA MB-231) va cac
dong té bao chudt glioma (C6), véi cac gia tri ICso lan luot
12 698, 648 va 1000 g/mL [3].

Rau mé ciing c6 nhiéu hoat tinh sinh hoc dang quy ddi
voi sire khoe con ngudi, dong thoi trén thi truong hién nay
san pham nudce ép tir rau cu ciing chwa phd bién nén viée
san xudt nudc rau ma c6 bd sung mat nhan gop phan 1am
da dang san phim bao vé sirc khoe cho nguoi tidu dung.
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2. Thuc nghiém
2.1. Nguyén li¢u, héa chdt, thiét bi

- R& cay mat nhan (khoang tur 13 dén 15 nam tudi) duoc
thu hai tai ving d6i nli huyén la Grai, tinh Gia Lai vao
thang 4 nam 2017. Mau thuc vat dugc dinh danh bai ThS.
Nguyen Thé Anh (Vién Hoa hoc - Vién Han 14m Khoa hoc
va Cong nghé Viét Nam);

- Rau ma con twoi, mau xanh 14 cay nhat dén dam,
khong dap nat hay bi sau bo, dugc mua ¢ h¢ thong siéu thi
Vinmart+, khu vuc Hoa Khanh, Ba Nang;

- Ethanol 80% (hon hop ethanol thuc phdm va nuéc cat
tinh khiét voi ty 1€ 80:20);

- Maltodextrin (Trung Qudc);

- Buong tinh luyén (Vinmart Good, Viét Nam);

- Pectin (Puc);

- Baking soda (Arm and Hammer, My).

- Can phén tich (Marcus, Puc);

- Ta sdy (Memmert, Dirc);

- Thiét bi ¢6 quay chan khong (Heidolph, Dtc).

2.2. Khdo sdt m@t sé yéu to anh hwong dén qud trinh thu
nhdn cao mdt nhdn kho

Chon phuong phap quy hoach thuc nghiém tryc giao
cap 1 - 2 mic voi 3 yéu td anh huong. Phuong trinh hoi
quy (PTHQ) c6 dang:
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Y = bo + bixX1 + Xz + D3Xa+ b1aX1Xa2 + baaXoXs
+ b13X1Xa+b123X1X2X3 [4].
Trong d6:

- X1: nhiét dé chiét (°C);

- X2: ty 1€ dung moi/ nguyén liéu (mL/g);

- X3: thoi gian chiét (gio).

Ham muc tiéu (Y): hiéu suét ctia qua trinh chiét ré mat
nhan bang phuong phap chung ninh hoi luu.

Hiéu suit chiét phai dat t6i da: Y — max.

V6i 3 yéu t6 tdi uru (k = 3), s6 thi nghiém phai thyc hién
la N = 2 = 23 = 8 [4] thi nghi¢m (TN) ctia quy hoach truc
giao cap 1 va 3 thi nghiém tai tam phuong an.

Thuc hién cac budc dé tdi uu héa quy hoach thuc
nghiém [5].

2.3. Phwong phdap

Phuong phap chiét xuat bang chung ninh: Cho bot ré
mét nhan va dung moi ethanol 80% véi ty 1€ thich hop vao
binh cau, lap ong sinh han va tien hanh chung ninh ¢ ting
dicu kién khac nhau, sau do6 loc bé phan ba bang vai loc va
giay loc.

Xac dinh Hi¢u suét chiét: Co quay chan khong dung
dich loc sau chung pinh, tjén hanh say dén kh‘éi lwong can
khong doi. Hiéu suat chict (H, %) la ty 1& phan trdm gitra
khoi lugng cao kho mat nhan thu dugc sau khi say khé
(m2, g) vdi khoi lvgng mau dem di thi nghiém (m1, g).

San xuét nude rau ma mat nhan theo so dd tai Hinh 3.

Cong thirc san xuét nudc rau ma mat nhan [6]:

- Rau mé: 265 g;

- Nudc: 795 mL;

- Buong: 8% tng véi 80 g;

- Bot mat nhan, pectin;

- NaHCO; duing dé chinh pH ciia dich rau ma & 6,5 nam
trong khoang 0,4 — 0,45 g.

Phwong phap danh gia cim quan

Str dung phuong phép cho diém thi hjéu dé danh gia
murc d6 chap nhén cta nguoi ti€u dung doi véi san pham
dya trén nguyén tac: Nguoi thir dwgc moi ném thir san
pham, sau do s€ cho biét rpfrc QO ua thich, }}éi long ctua
minh doi véi tung san pham bang thang diém da duoc
dinh nghia trudc thong qua céc thuat nglr mé ta muc do
hai long.

Phuwong phap kiém tra chit lwong sin phim

- Phuong phéap kiém tra ham lugng kim loai ning theo
AOAC 999.11 (2012).

- Pinh luong tong s6 vi sinh vat hiéu khi (TCVN 4884-
1:2015), Colifoms (TCVN 6848:2007), E.coli (TCVN

7924-2:2008), tong sd bao tir ndm men va nidm moc
(TCVN 8275-1:2010).

Phwong phap xir ly 56 liéu
Cac s6 ligu thi nghiém duoc xir Iy bang phan mém
Microsoft Excel 2010 va phan mém thong ké Minitab 16.

Ngam, 10 phut

Chén, 80 °C, 30s

v

Lam ngudi nhanh

v

Xay, nghién

v

Loc, ép

v

Fo>
Phéi ché

Bai khi, 80°C

Rét chai

v

Pong nép

v

Thanh trung, 80°C,
15 phat

¥
Lam ngudi
v

Hinh 3. Quy trinh cong nghé san xudt nieée rau md mdt

Phan loai A, La ua, co,
rac
v
r Rua ﬁ’ Bﬁ.t, Cét,
+ san

Nudc,
duong

00 0

3. Két qua va thao luan
3.1.,T6'i wu héa mét so yéu té dnh hwong dén qud trinh
chiét thu nhdn cao kho mdt nhan bang phwong phdp
churng ninh trong dung moi ethanol

Tham khao két qua nghién ctru cua nhém tac gia
Truong Thi Minh Hanh, Mai Hung Trén [7], chon mic co
s& cho ba yéu t6 va phuong an quy hoach truc giao cap 1
(TYT2Y) thuc nghiém yéu td toan phan 2 muc, k =3 yéu td
anh huong.

T4 chuc thi nghi¢m va thu dugc Kkét qua dugc trinh bay
tai Bang 1.
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Bing 1. Ma trdn thi nghiém va két qua thi nghiém

% Kiém tra y nghia cta cac hé sé b trong PTHQ:
Heé sé b dugc tinh theo chudn Student (t) va dugc xéac
dinh theo cong thirc sau:

b
y=g W
Trong d6, b; 1ahé sb thit j trong PTHQ; Sp, lasai s6 chudn cua
hé so.
Tir cOng thure trén, ta tinh dugc cac tj duge trinh bay tai
Béng 3.
Bidng 3. Hé s6 tj iing Vi hé s6 b

Hé sb Gia tri Hé s6 Gia tri
to 223,699 ti 0,430
1 19,770 t23 0,777
t2 0,210 tis 3,409
t3 5,457 tizs 1,929

Tra bang chuan s6 Student cho p = 0,05 va f= 2taco
t, = 4,3. So sanh v6i tj Bang 3 ta thay chi c6 hé s6 to, 1,
t3 > tp nén chi ¢ cac hé s bo, by, b, 14 ¢6 ¥ nghia vé mit
thong ké.

Loai bo cac hé sb khong c6 nghia thi thu dugc PTHQ
the hi¢n anh huong ctia cac yéu to dén muc ti€u nhu sau:

Y =6,119 + 0,541x; + 0,149x%3 (3.2).

% Kiém tra sy twong thich cia PTHQ (3.1) véi thuc

nghi¢m:

Tinh phuong sai twong thich SZ theo cong thirc:

2= N" 7 _v)
Yéu t6 thi nghiém o = N_ Lzu=1( u ”)
trong hé, toa d(:l khong | Yeu to thi nghiém v Vi
TN thir nguyén i ] )
X X Xa (%0) + N 1 s0 thi nghiém trong mot cudc thi nghiém, N = 8;
Xo XX X ey | (mLfg) | (gio) + L 14 56 hé s6 c6 nghia trong PTHQ L = 3;
1|+ | + |+ | + | 80 | 401 | 4 |60916 + Y, |a gid tri tinh duoc theo PTHQ tng vai diéu kién
2 |« | - |+ + |60 | a0n | a |5566] inghiemithiru; ‘
3 + + _ + 80 201 4 | 6888 + Y, la gid tri thuc nghiém trong diéu kién khong lam
thi nghiém lap [4].
4 | + | - | - |+ | 60 | 2001 | 4 |5702 .2 . i e
Gi4 tri tong binh phwong d¢ léch gitra gia tri thuc
S|+ |+ |+ ] - |8 |40 | 2 |6368] nghigmvaPTHQ dugc tinh toan va trinh bay tai Bang 4.
6 + - + - 60 40/1 2 5,602 Bing 4. Két qua téng binh phirong dé léch giita
70+ |+ | - - 80 | 201 | 2 |6,466 gia tri thuc nghiém va PTHQ
2 2
8 + - - - 60 20/1 2 | 5,442 TT Yu Y, (Yu _Yu)
T2 + 0 0 0 70 30/1 3 6,476 2 5,566 5,727 0,0260
Ts + 0 0 0 70 30/1 3 |6,610 3 6,888 6,809 0,0063
Tinh toan Hé s6 bj duoc trinh bay tai Bang 2. 4 5,702 5,727 0,0006
Bing 2. Gid tri hé s6 b trong PTHQ 5 6,368 6,510 0,0202
Hé sb Gi tri Hé s6 Gi trj 6 5,602 5,429 0,0030
by 6.119 bis 0,012 7 6,466 6,510 0,0020
b 0,541 bas -0,021 8 5,442 5,429 0,0002
b 20,006 bes 0.093 Téng 48,95 48,95 0,0968
bs 0,149 bizs 0,053 S2 = N (Y -Y,)"=00194

Tlnh tiéu chuan Fisher thuc nghi¢ém theo cong thirc:
2
Fin= it = 3,235 [4].
Sth
Trabang phan bo phan vi chuan Fisher Fy(f1,f2) vai muc
y nghia P = 0,05;
fi=N-L=5;f, =
F(0,05;5;2) =19,3 [4].
So sanh F, va Fy: Fp, = 3,235 < F, = 19,3.
Véay PTHQ (3.1) twong thich v6i thuc nghiém va
phuong trinh nay dugc st dung dé tim kiém toi vu.
~ T phuong trinh hoi quy (3.1) ¢ trén, chung ta c6 thé
két luéq nhg sau: Qud trinh ch’iét ré mat nhan chj phu thude
Vao 2 yeu to d6 la nhiét do chiet va thoi gian chiet ma khong

m — 1 = 2; ta ¢6 toa d6 tra bang la

qua nay thi tuo’ng th1ch véi cac bao cao cua cac tac gia
Mardawani Mohamada va cong su [8] khi khao sat ty 1¢
dung méi/ nguyén ligu dé chiét ra dugc ham lugng
eurycomanone, gallic acid, benzoic acid trong mét nhan
16n nhit 1a 1/20 g/mL. C.K. Foong va cong su [9] khi
nghién ctru vé anh huong cua cac yéu t6 va ky thuat gia
nhiét dén hiéu suat chiét mat nhan ciing da cong bd ring,
ty 16 20/1 mL/g cho hiéu suét cao nht.

Str dung phan mém Matlab R2016a dé thé hién PTHQ
(3.1) nhu tai Hinh 1.

Qua Hinh 1 nhén thay rang, khi c6 dinh ty 1& dung
mbi/nguyén liéu, ting nhiét do chiét va tang thoi gian chiét
thi hiéu suat chiét r& mat nhén ciing ting Ién.
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Hinh 1. S danh hudng dong thoi ciia nhiét d chiét va thoi gian
chiét den hiéu suat chiét ré cay mdt nhdn trong dung mai ethanol
Tbi wu héa thye nghiém bang phuwong phap leo doc trén
mat muc tiéu
Tur két qua cia phﬁn 3.1, nhan dugc PTHQ nhu sau:

Y=6,119+ 0,541x; + 0,149x3 3.1
] i
Pidu kién tdi wu (XOp X?(:p) dé hiéu suat chiét
Y — max, v0i cac mic co sO lan Iuot 1a: X% = 70°C,

X% =3 gid, khoang bién thién lan luot 14 A; = 10°C va
Az =1 gio.
% Tinh budc chuyén dong Si cho mdi yéu td:
Tu PTHQ (3.1), X4c dinh |A; bj|max dugc trinh bay tai
Bang 5.
Bdng 5. Bdang xdc dinh [A; bjj|max

Yeéu to
Pidu kién X Xs
Mirc co sd (XP°) 70°C 3 gio
Khoang bién thién (A;) 10°C 1 gio
b; 0,541 0,149
Aj b; 5,41 0,149
| A bjl 5,41 0,149

Buéc chuyén dong Sj cua yéu té ther j nhu sau:
S;= (0,25 - 0,7)A; [4].

Ta chon Sj=S; =0,44.A,=0,44.10 = 4,4°C.

Y&u t6 con lai chuyén dong theo yéu té da chon voi
budc chuyén déng duoc tinh theo cong thuc sau:

Si=K;Sjvai Ki= b

+Khii=j=1thik, = 24 =1
5,41

+ Khii=3thiKs= 9149 =0,028.
541
Vay S1=4,4°C, tacd S;=4,4.0,028 = 0,123 gity = 7,4 phut.
% Lap ké hoach thuc nghiém theo hudng gradient:
Tir bude chuyén dong Si va Sz tién hanh 1ap bang ké
hoach thyc nghiém theo hudng gradient dugc trinh bay tai

Bang 6 voi diém xudt phat 1a tdm thuc nghiém:
=70 °C, Xz° =3 gi& = 180 phut.

Bing 6. Két qua thuc nghiém theo hiréng doc dimg

N rﬁ&ilé::l X (°C) ( p;(lsﬁlt) nlfélé)l(ls Y

1| 0,00 70 180,00 | 0,00 6,6412 = 0,0034
2| 044 74,4 187,4 0,12 6,767° = 0,0057
3] 088 78,8 194,8 0,24 | 6,966° = 0,0043
41 1,32 83,2 202,2 0,36 | 7,188¢ + 0,0033
5| 1,76 87,6 209,6 0,48 6,845¢ = 0,0041

Duva vao Bang 6, 1ap piéu dd thé hién ham muc tiéu
theo thi nghiém leo doc thé hién tai Hinh 2.

HAM MUC TIEU THEO THI NGHIEM LEO DOC

y=0.1841x+6.43 7.188¢
R?=0.9859
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Hinh 2. Biéu dé biéu dién ham muc tiéu theo thi nghiém leo déc

Tur Bang 6 va Hinh 2 c6 thé nhan thiy, khi nhiét do
chiét va thoi gian chiét tang tir thi nghiém 1 1én thi nghiém
4 thi ham muyc tiéu hiéu suat chiét Y ciing ting theo va gan
nhu tuyén tinh voi R? = 0,9859. Tai thi nghiém tha 4 gom
X1 = 83,2°C, X3 =202,2 (phut) dat gié tri cao nhat véi hiéu
suét chiét Y = 7,188%. Tuy nhién, khi tang nhiét do 1én
87,6°C va thoi gian 209,6 (phit) thi hiéu sut chiét giam.
Theo nguyén tic cua phuong phap leo déc [4], thi khi ham
muc tiéu bit dau giam thi dirng thi nghiém, do d6 tai diém
thi nghiém th 5 1a diém dirng cta qua trinh t6i wu.

Diéu nay c6 thé giai thich nhu sau: Khi nhiét do ting
cao, cac phan tir ethanol tr nén linh dong hon, dong thoi
qua trinh tham vao nguyén liéu va khuéch tan cac chat
trong nguyén liéu vao dung moi dién ra nhanh hon, lam
tang hiéu suit chiét. Tuy nhién, & nhiét do 16n hon 83,2°C
thi hiéu suét chiét c6 xu huéng giam manh do da dat dén
nhiét do sbi cua ethanol, viéc tang nhiét do 1én cao hon
nhiét d¢ bay hoi cua dung moi lam cho dung méi bay hoi
manh, lam giam hiéu suat chiét. Két qua nay thi kha twong
thich vai nghién ctu cta nhoém tac gia Truong Thi Minh
Hanh va Mai Hung Tran khi da khao sat diéu kién chung
ninh trong dung mdi ethanol 96% t5t nhat 1a 80°C, thoi gian
chung ninh 1a 3 gio [7].

3.2. Pdnh gid chit lwgng sin phim nwéc rau md mat
nhan
3.2.1. Panh gia cam quan

Dé danh gia chét luvong nudc rau ma mat nhan da san
xuét, tién hanh thyc hién danh gia cam quan tai phong danh
gia cam quan véi sé lugng 1a 60 sinh vién truong Pai hoc
Bach khoa — DPai hoc Pa Ning thong qua phép thir thi hiéu
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chip nhan ciia nguoi tiéu ding (thang diém 9).

Sau khi danh gid cam quan, tién hanh thu thap s6 liéu,
xu 1y s0 liu, két qua danh gia cam quan duogc trinh bay tai
Bang 7.

Bing 7. Piém danh gid cam quan thi hiéu nguoi tiéu ding

Chitieu | Mau | Mai | Vi | Hauvi |, 1"und
: *~ % | binh chung
Trungbinh | 6,68 | 6,67 | 6,18 | 6,22 6,44
Do léch chudn | 0,95 | 1,34 | 1,35 | 1,07 1,22
Mau

9.00

5,00

3.00

Hau vi

Hinh 4. Biéu dé mang nhén thé hién mirc d9 wa thich doi véi
san pham nudc rau ma mdt nhan

Két qua danh gia cam quan thu dugc diém mirc 46 yéu
thich trung binh cta san pham la 6,44 = 1,22 diém. Qua
bi€u d6 trén, nhan thay rang, diém danh gia cam quan vé
murc do ua thich cia nguoi tiéu dung nam trong khoang
6 - 7 diém, tirc 1a mau nudc rau ma mat nhan dugc danh
gia trong khoang hoi thich dén twong doi thich.
3.2.2. Kiém tra chdt lwong san pham

Két qua phan tich chit luong san phdm dugc trinh bay
o Bang 8.

Bang 8. Két qud kiém tra chat heong mau mieée rau ma mdt nhdn

TT| Ténchitiéu | DVT | Kétqua |M1U¢quy| Panh
dinh gla
1, |Tong visinh vat) opyey | 102(*) | Pat
" |hiéu khi :
2. |Coliforms CFU/mL | KPH (<1) | <10 (*) | Dat
3 Staphylococcus CFU/ML | KPH (<1) Khong Pat
aureus co (*)
4, |Pseudomonas | ooy | epp (<q) | KNONG |y
aeruginosa co (*)
5. |Escherichia coli | CFU/mL | KPH (<1) }ég%z)g Pat
6. |oreptococei erymi [ kpH (<1) | KOS | py
faecal co (*)
Am Khéng
7. |Salmonella CFU/mL tinh/25mL | c6 (%) DPat

g. [tong SO MM opyny | KPH (<1) | <10 (%) | Pat
men va nam moc
< 0,05 <0,05
9. |Pb mg/mL (MQL) (**) Dat
<0,05 <0,05
10. |Cd mg/mL (MQL) (**) Dat
1, [Ham - WONg | 108 - -
duong tong

Chii thich: MOL: Gi6i han dinh lwong cua phuong phdp;
KPH: Khong phat hi¢n; (*): QCVN 8-1:2011/BYT — Quy chudn
Ky thuadt Quoc gia do6i véi gidi han 6 nhiém déc 16 vi ndm trong
thiee pham; (**): QCVN 8-2:2011/BYT — Quy chudn Ky thudt
Quéc gia doi véi gidi han 6 nhiém kim loai ndng trong thue phdm

Tir két qua & Bang 8, so sanh véi cac Tiéu chuan chat
lugng nhan thay, san pham nudc rau ma mat nhan hoan
toan dat cac chi ti€u vé an toan v¢ sinh thyc pham.

4. Két luan

Piéu kién tdi wu cho hiéu suét chiét cao nhat thuc hién
bang phuong phép leo dc va thu dugc két qua nhu sau:
nhiét d6 chiét 1a 83,2°C, thoi gian 1a 202,2 phit trong dung
moi ethanol 80% va ty 1€ gilta dung moi va nguyén li¢u la
20/1 (mL/g) cho hiéu sut cao nhat 14 7,2%.

Dénh gia chét lugng san phim nudc rau ma mat nhan
v6i két qua danh gia cam quan thi hiéu cho diém san phim
& muc do hoi thich dén tuong ddi thich, dat tiéu chuan vé
sinh an toan thuc pham theo quy dinh ciia B Y té.
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