KHOA HOC CONG NGHE
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TOM TAT

Nghién cttu duoc thyc hién nham khao sat anh hudng cia ty 1é bot téi (4, 5, 6, 7%) va me rang b6 sung (8,
10, 12 va 14%) dén ham luong cac hoat chat sinh hoc (phenolic, flavonoid va tannin), kha nang chdong oxy
héa (DPPH, FRAP, AAI) va chat luong (thanh phan hoa hoc - protein, lipid, duong, axit va mau sic) ctia san
phdm s6t gia vi Héng quan. Két qua nghién cttu cho thdy, ty 1& bot toi 6% va me rang bd sung 12% 1a thong
s0 t6i wu cta thi nghiém. O diéu kién t6i wu ndy, san phdm sét gia vi hong quan co diém danh gia cam quan
cao vé mau sic, mui vi, trang thai va mic do ua thich; véi cac thong s6 mau sic (L' 14 49,94, a* 14 6,54, b" 1a
14,33 va do bién mau AE 1a 45,64); ham luong cac hoat chat sinh hoc (tannin 1a 2,97 mgTAE/g, phenolic 1a 1,08
mgGAE/g, flavonoid 12 30,62 mgQE/100 g); hoat dong chong oxy hoa (FRAP 12 6,08 UM FeS0O,/100 g; DPPH
la 87,27%; AAI 1a 3,29); ham luong cac thanh phan héa hoc (axit téng 0,850%, protein tong 3,595 mg/g, duong

téng 23,449 mg/g va lipid 4,111%).

Tt khoa: Bot t6i, me rang, hoat chat sinh hoc, kha nang chong oxy hoa, thanh phin hoa hoc, gid tri cdm

quan cua san pham.

1. BAT VAN BE

Sot gia vi 1a loai nuwdc cham tir 1au da duoc nguoi
tieu dung wa chudng st dung trong cadc mon an, dé
tang cuong huong vi cho thic an. Cac moén an khac
nhau st dung cac loai sot gia vi khac nhau dé tao ra
huong vi dic trung riéng cho timg mon an. Sot gia vi
cht yéu c6 nguon goc tir caic mon an truyén thong va
duoc tao ra tir cac nguyén liéu co san tai dia phuong.
Hién nay, thi truong s6t gia vi rat phong phu va
nhiéu chting loai nhu s6t mayonase, sot tirong ca, sot
tuong 6t, sot tuong ot xi mudi, nudc cham mudi ot
xanh, nuéc chdm mudi 6t chanh, sot tieu doé vi
chanh,...

Trong do, qua hong quan (Flacourtia
Jjangomas) 1a mot loai qua an duoc v6i huong vi chua
ngot dé chiu, chira nhiéu vitamin C, K, B,, beta-
caroten va khoang chat nhu Ca, K, P, Fe va Mg.
Ngoai ra, quad héng quan con chta cac hoat chat
phenolic, flavonoid va tannin cé tac dung giam dau,
chong viém, khang khuédn, chong tiéu chay, khang
virus, chéng oxy héa va tc ché hoat dong cta
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enzyme amylase vi thé goép phan vao viéc hé tro diéu
tri bénh dai thao dwong [1], [2], [3], [4]. Qua d6, cho
thdy qua hong quan rat giau chat dinh duong, tot cho
sttc khoe. O An Giang, qua héng quan duoc thu
hoach ro¢ vao thang 7 - 9 hang nam, san luong hang
tram tdn/nam cht yéu st dung dé an twoi hodc ngam
ruou. Cac san pham ché bién tir loai qua nay rat han
ché. Nham giai quyét dau ra cho ngudn nguyeén liéu
va da dang hda cac san phdm sot gia vi trén thi
truong, nghién ctu ché bién sot gia vi tir qua hong
quan duoc thyc hién. Trong quy trinh ché bién, c6 b6
sung bot t6i va me rang nham muc dich ting cuong
mui thom va vi béo cho san phdm. Tuy nhién, d€ xac
dinh ty 1é bot toi va meé rang bé sung t6i wu thi viec
khao sat cac muc d6 thém vao co vai tro quan trong,
vi quyét dinh dén gia tri cAm quan, ham luong cac
hoat chét sinh hoc, kha niang chong oxy hoéa, thanh
phan héa hoc trong san pham.
2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyen vt lieu

Qua hong quan duoc mua tir mot nha vueon &
viung nui huyén Tinh Bién tinh An Giang, chon
nhing qua c¢6 d6 chin tix 50% tr¢ 1én (mau tim do
chiém hon '» qua). Cac phu gia stt dung nhu duong
sucrose RE (Cong ty Duong Bién Hoa); k-
carrageenan (LD Carlson, Phap); meé trang khong vo
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(Phuc Nguyeén) voi do am < 12%, 6t twoi xay (Ngoc
Lien), twong ca (Cholimex), bot tdi (Vinaco), bot bap
(Vinh Thuéan).

Cac thiét bi st dung: May so mau UV-VIS
Spectrophotometer (SPUVS, model SP-1920, Japan),
can phan tich (Adventer, Nhat Ban), may xay
(Philips 600 W, Nhat), may do pH (HI2002-0, My),
may do mau (Konica Minolata, CR-400, Nhat).

Cac hoa chat st dung: hoa chat chudn (axit
gallic, axit tannic, quercetin), thuoc tht (folin-
cioalteau, folin-denis) ctia hiang Sigma/Aldrich, My
va Merck, Duc; va mot s6 héa chat phan tich
(Na,CO;, CH;COONa, Ethanol, Alng, FeCl,...) ctua
hang AR, Trung Quéc va Hemedia, An Do.

2.2. Phuong phép nghién ciru

- Quy trinh ché bién: Nguyén lieu (qua hong
quan) — Rtra sach — Nghién 1 — Loc qua ray —
dich qua — Phdi ché (mé rang) — Nghién 2 — Gia
nhiét — Phoi ché bot toéi (va cac gia vi) — khudy déu
— Rot keo, ghép nap — Tiét trung —» Lam ngudi —
Thanh pham.

- Dya vao quy trinh ché bién, tién hanh khao sat
thi nghiém & cong doan xay min vodi viéc bé sung meé
ran va cong doan phoi ché bd sung bot toi. Thi
nghiém duoc bé tri hoan toan ngau nhién 2 nhan to
v6i 3 1an lap lai. Nhan t6 ty 1é bot téi bé sung duoc
khéo sat & 4 muic do (4, 5, 6 va 7%) va ty 1é mé rang
b6 sung (8, 10, 12, 14%). Meé rang va bot toi duoc bd
sung lan luot theo quy trinh ché bién. Cac thanh
phan khac bé sung & ty 1é co dinh.

- Chi tiéu phan tich: Ham luong cac hoat chat
sinh hoc (phenolic, tannin va flavonoid), kha niang
chong oxy héa (DPPH, FRAP va AAI), thanh phan
hoa hoc (duong tong, axit tong, protein tong va lipid
téng), cac thong sé6 mau sac (L', a’, b" va AE) va gia
tri cdAm quan cta san pham.

2.3. Phuong phép phan tich céc chi tiéu

- Phan tich cac hoat chat sinh hoc: Phenolic theo
phuong phap Folin-Cioaclteu [5], két qua thé hién 1a
milligram dwong luwong axit gallic trén 100 g
(mgGAE/100g); flavonoid theo phuong phap
Aluminium Chloride Colorimetric [6], két qua thé
hién 1a milligram dwong lugng quercetin trén 100 g
(mgQE/100g); tannin theo phuong phap Folin-Denis
[7], két qua thé hién milligram duong luwong axit
tannic trén 100 g (mgTAE/100g).

- Phan tich mau sac: thong qua xac dinh gia tri
L', a", b" stt dung may do mau colorimeter [8] va do
bién d6i mau téng duoc tinh theo cong thic:

8E= (L, -L' +(a,—a"f +(B,—5")

Trong do: L, a,, b, la gia tri do ctia mau doi
chimg va L', a’, b" 1a gia tri do cia mau thi nghiém.

- Phuong phap danh gia cam quan: Thuc hién
theo phuong phap mo ta cho diém (theo thang diém
5) dé chon ra mau c6 mau sic, mui vi, trang thai tot
nhat va thang diém Hedonic (thang diém 9) dé danh
gia murc do wa thich ctia san phdm [9]. Thanh vién
tham gia danh gia cam quan la 15 nguoi, duoc tap
huén trudc khi danh gia.

- Phan tich thanh phan héa hoc: Protein tong
phuong phap Bradford [10], lipid tong theo phuong
phép soxhlet, axit tong phuong phap chudn do biang
NaOH 0,IN va duong tong theo phuong phap phenol
[11].

- Xac dinh kha nang chong oxy hoéa: kha nang
khit goc tr do DPPH theo phuwong phap duwoc mo ta
bdi Aluko va cs (2014) [12]; kha nang khtr sit FRAP
theo phuwong phap cia Adedapo va cs (2009) [13];
tong nang luc khit AAI theo phuong phéap cua
Nguyén Thi Minh Ta (2009) [14].

2.4. Phuong phap phan tich thong ké

Str dung phan mém Statgraphics Centrious VI va
excel dé phan tich céc s6 liéu thi nghiém bing thong
ké ANOVA, so sanh su khac biét nhd nhat gira cac
mau qua phép thit LSD va vé cac do thi bé mat dap
ung va contour cac hop chat sinh hoc.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ctia bot t6i va meé rang bd sung
dén céc chi titu cdm quan ctia san phdm

Két qua nghién ctru cho thay, khi thay déi ham
lwong bot téi va meé rang trong qua trinh ché bién c6
anh hudng dén mau sac, mui vi, trang thai va muc do
ua thich ctia san pham duoc thé hién ¢ hinh 1.

Hinh 1 cho thdy, vé mau séc, khi tang ty lé bot toi
tir 4% lén 7% diém cadm quan vé mau sic c6 xu huong
ting va dat cao nhat 3,7 diém & ty lé 6%, tuy nhién
chua c6 su khac biét thong ké voi mau 5%. Bén canh
d6, khi tang ty 1é meé rang tir 8% lén 14% diém cam
quan mau sic ctia san phdm c6 xu huéng tang va dat
mtc cao nhat 3,98 diém & ty 1& 12% va chua cé su
khéc biét so voi mau co ty le 14%. Vé mui vi, mau cé
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diém cdm quan cao nhat 1a 3,58 diém & ty le bot toi
6% va c6 su khac biét so voi mau con lai & muc y
nghia P < 0,05. Ngoai ra, ty 16 mé rang 12% cho diém
cao quan cao nhat (3,43 diém) va chua cé su khac
biet y nghia théng ké so v6i mau 10% va 14%. Khi
tang bot toi nhiéu thi san ph4dm c6 mui vi hoi nong va
lam mat mui vi ddc trung cta hong quan. Nhin
chung mau co ty 1é 6% bot toi va 12% me rang tao
duwoc mui vi hai hoa cho san phdm va cé diém cam
quan cao. Vé trang thai, cAc mau c6 ty lé bot toi 5, 6,
7% déu cho diém cam quan cao (3,68; 3,55, 3,38 diém)
va gitta chung chua c6 su khac biét théng ké & muc y
T

Diém cim quan
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nghia P < 0,05. O ty 1é mé rang 10% va 12% thi san
phdm c6 trang thai thich hop cho san phidm sot va co
diém cam quan cao (3,68 va 3,8 diém). Vé muc do ua
thich, mau 12% meé rang c6 diém danh gid cao nhat
(6,33 diém), khac biét so voi cac mau con lai. Bén
canh do6, mau cé ty lé bot téi 5% va 6% cé diém danh
gia muic do wa thich cao (6,03 va 5,88 di€ém) va gitta
chung chua c6 sy khac biet thong ke. Nhu vay qua
két phan tich cdm quan cho thdy mau c6 ty 1é bot toi
6% va me rang 12% 1a mau t6i wu. Vi tao duoc cho san
phdm c6 mui vi hai hoa, trang thai thich hop, khong
qué long cing khong qua dac.
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Hinh 1. D6 thi thé hién diém cam quan ctia san phdm theo ty & bot téi va mé rang bé sung

3.2. Anh huéng ctia bt t8i va me rang b6 sung
dén ham leong cac hoat chat sinh hoc va kha ning
chéng oxy hoéa ctia san phdm

Két qua phan tich ham luong cac hoat chat sinh
hoc trong san pham duoc thé hién & bang 1.

Béng 1. Anh hudng ctia tj 16 bot tdi va mé rang b6 sung dén ham leong cac hoat chit sinh hoc trong sin phdm

Ham luong cac hop chat sinh hoc
Ty 1 bot téi (%) Tannin Phenolic Flavonoid
mgTAE/g mgGAE/g mgQE/100g
4 2,444 1,08° 23,90
5 2,80¢ 1,11° 24,78
6 2,98° 1,12P 26,522
7 3,202 1,19 27,46
Mtic y nghia *x *x **
Ham luong cac hop chét sinh hoc
Ty 1&é me rang (%) Tannin Phenolic Flavonoid
mgTAE/g mgGAE/g mgQE/100g
8 2,73¢ 1,06¢ 22,20¢
10 2,80P 1,12 25,34"
12 2,922 1,13° 26,38"
14 2,962 1,19 28,732
Mtic y nghia *x *x *x
Trung binh + SD 2,85+0,07 1,1240,03 25,66+1,47
Mtic y nghia tuong tac *x *x **

Ghi chu: S0 liéu trung binh (n=3); cdc trung binh nghiém thirc mang cédc ky tir khdc nhau trong cung mot
cot thé hién sur khdc biét ¢ y nghia thong ké voi (*) P< 0,05; (**) P< 0,01 va (ns) P> 0,05.
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Két qua nghién cttu cho thdy, 2 nhan t6 khao sat
c6 anh huéng dén ham luong cac hoat chat sinh hoc
& muc y nghia 5%. Khi tang ty 1& bot téi tir 4 - 7% thi
ham luong tannin, phenolic va flavonoid déu c6 xu
huéng tang lan luot 1a 59,06 - 61,29 mgGAE/g, 28,11 -
33,68 mgQE/g va 49,08 - 51,33 mgTAE/100g. Diéu
nay la do trong thanh phan cda t6i rat giau hop chat
phenolic, flavonoid, phenol, axit béo, glycolipid,
phospholipid, axit amin thiét yéu va cac hop chat luu
huynh [15], [16], [17]. Tuong ty khi ting ty 1& me
rang tir 6 - 12% thi ham luong cac hoat chat sinh hoc
trong san phdm cing c6 xu hudéng ting, cu thé

tannin tang tur 2,44 - 3,20 mgTAE/g; tuy nhién chua
c6 su khac biét y nghia thong ke voi mau & ty lé me
rang 12% va 14%; phenolic tang tr 1,06 - 1,19
mgGAE/g va flavonoid ting tr 22,20 - 28,73
mgQE/100g. Nguyén nhan cta sy gia ting nay 1a do
trong hat mé c6 chua flavonoid va cac hop chat
phenolics khac [18].

Bén canh d6 nghién cttu con xac dinh kha nang
chong oxy hoa ctia san phdm thong qua kha niang khir
sat FRAP, khit goc tw do DPPH va tong nang luc khir
AAL

Bang 2. Anh hudng ctia bt téi va me rang bé sung dén kha ning chdng oxy héa clia san phdm

Kha nang chong oxy hoa
Ty le bot toi (%) FRAP DPPH
(uM FeS0,/100g) %) AAL
4 5,20¢ 84,39¢ 2,82¢
5 5,44° 84,77¢ 3,03°
6 5,842 86,14° 3,222
7 5,942 86,632 3,26
Mtic y nghia *x *x *k
Kha niang chong oxy hoa
Ty e me rang (%) FRAP DPPH
(uM FeS0O,/100g) %) AAL
8 5,22P 84,64¢ 2,96
10 5,34 85,17° 2,98
12 5,87 85,97 3,17*
14 5,98 86,14* 3,222
Mtic y nghia *x * **
Trung binh + SD 5,60 + 0,21 85,48 + 0,41 3,08 + 0,05
Mtc y nghia tuwong tac xk *ok *x

Ghi chu: S0 liéu trung binh (n=3); cdc trung binh nghiém thirc mang cédc ky tir khdc nhau trong cung mot
cot thé hién sur khdc biét ¢ y nghia thong ké voi (*) P< 0,05; (**) P< 0,01 va (ns) P> 0,05.

Bang 2 cho thdy, kha nang chong oxy hoéa theo
phuong phap FRAP, DPPH va AAI c6 xu huéng ting
khi tang ty lé bot t6i lan lwot 1a 520 - 594 UM
FeS0,/100g; 83,39 - 86,63% va 2,82 - 3,26. Tuy nhién, &
phuong phap FRAP va AAI chua c6 si khac biét thong
ké & ty 1é bot téi 6% va 7%, phuwong phap DPPH chua
c6 su khac biét thong ké gitta 2 mau ¢ ty 1é bot toi 4%
va 5%. Diéu nay 1a do trong thanh phan bot toi co
chtta cac hoat chat sinh hoc c6 kha niang chong oxy
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hod, dac biét 1a hop chat allicin — mot chat c6 kha
nang tc ché cac goc superoxide, nitric oxide (NO) va
hydroxyl [19], [20], [21], [22]. Tuong tu, ty 1é me
rang ting kha niang chong oxy hoéa ting. Kha ning
khtr sat FRAP tang tir 5,22 - 5,98 [IM FeS0,/100g, kha
nang khtr goc tu do DPPH tang tir 84,64 - 86,14%, tong
nang luc khir AAI tang tir 2,96 - 3,22; tuy nhién phuong
phap FRAP va AAI chua c6 su khac biét y nghia thong
ke & ty 1é me rang 8% va 10%, 12% va 14%, phuong phap
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DPPH chua c6 su khéc biét y nghia thong ké ¢ ty lé
me rang 12% va 14%. Theo Nakai va cs (2003) [23] cac
lignans trong me c6 cac hoat dong chéng oxy héa cho
nén khi tang ty 1é me rang thi kha nang chéng oxy
hoa tang.

3.3. Anh hudéng ctia tj 16 bot toi va me rang bd
sung dén thanh phan héa hoc, cac thong s6 mau sic
ctia san ph4m

Bang 3 cho thdy, ty 1 bot t6i va me rang bd sung
c6 anh hudng dén cac thanh phan héa hoc trong san
phdm & muic y nghia 5% Ham luong axit tong,
protein téng, duong tong va lipid c6 xu huéng ting
khi tang ty 1é bot toi lan luot 1a 0,817 - 0,888%; 2,198 -
3,898 mg/g; 21,413 - 22,675 mg/g; 2,439 - 3,62% va
dat muc cao nhat & ty 1é bot téi bd sung 1a 7%; tuy
nhién ham luong protein, duong va lipid c6 su bién

d6i chua c6 su khac biét thong ké & mau 6% va 7% bot
toi. Cac thanh phan hoéa hoc trong san phdm sot cé
su gia tang 1a do trong thanh phan bot téi c6 chia
cacbohydrat, protein, axit béo, glycolipid,
phospholipid, cac axit amin thiét yéu [15], [24].
Tuwong tu, khi tang ty 16 me rang thi ham luong axit
tang nhe tir 0,827 - 0,847% va chua cé sy khac biét
thong keé gitta cac mau; con ham luong protein,
duong va lipid téng c6 su gia tang lan luot 1a 2,511 -
4,235 mg/g; 21,552 - 23,586 mg/g; 2,536 - 3,505% va
dat muc cao nhat & ty 1é me rang bé sung 1a 14%; tuy
nhién duong va lipid chua c6 su khac biét thong ké &
mau b sung 12% va 14% mé rang. Su gia tang cac
thanh phan héa hoc trong san phdm la do trong
thanh phan cua hat meé c6 chita mot luong dang ké
protid, lipid, glucid [25], [26].

Béng 3. Anh huéng ciia ty lé bot toi va mé rang b sung dén thanh phan héa hoc cia sin phim

Thanh phan héa hoc
Ty 1é bot t6i (%) Axit tong Protein téng Duong téng Lipid
(%) (mg/g) (mg/g) (%)
4 0,817¢ 2,198¢ 21,413° 2,439¢
5 0,802¢ 3,323P 23,3112 2,627°
6 0,850° 3,841 22,5807 3,047%
7 0,888 3,8982 22,675 3,6202
Mitc y nghia *% *% *% * %
Thanh phan héa hoc
Ty 1é me rang (%) Axit tong Protein tong Duong téng Lipid
(%) (mg/g) (mg/g) (%)
8 0,8272 2,011¢ 21,552¢ 2,536¢
10 0,836* 3,198" 22,236 2,771°
12 0,8472 3,226" 22,606 3,4222
14 0,8472 4,2352 23,586% 3,505?
Mtc y nghia ns *x *x *x
Trung binh £+ SD 0,839 + 0,03 3,315 + 0,27 22,495 + 1,02 3,06 +0,12
Muic y nghia tuwong tac *x *x * *x

Ghi chu: SO liéu trung binh (n=3); cdc trung binh nghiém thirc mang cdc ky tir khdc nhau trong cung mot
cot thé hién sur khac biét ¢ y nghia thong ké voi (*) P< 0,05; (**) P< 0,01 va (ns) P> 0,05.

Bang 4 cho thay, ty 1é bot téi va me rang c6 anh
huodng dén gia tri cac thong s6 mau sac (L*, a*, b* va
do khac mau téng AE). Khi tang ty 1é bot toi tir 4 - 7%
thi san pham c6 mau dam hon tic gia tri L* gidm nhe
tr 51,57 xu6ng 49,33; gia tri a* va b" cling c6 xu
huwong giam nhung chua cé su khac biét gitra mau 6%
va 7%. Nguoc lai, khi tang ty 1é me rang tir 8 - 14% thi
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san phdm c6 mau sang hon, tic gia tri L ting ti
49,72 - 50,60 va chua c6 su khac biét gitta mau 12% va
14%; gia tri a” ¢6 xu huong gidm va chua co su khac
biét gitta mau 8% va 10%, gia tri b* c6 xu huéng ting
va ciing chua c6 su khac biét gitra mau 12 va 14%. Do
khac mau téng AE c6 xu hudng ty 1é nghich voi gia
tril".

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 9/2022



KHOA HOC CONG NGHE

Béng 4. Anh hudéng ciia ty 1& bot t6i va meé rang bé sung dén cic théng s mau sic ctia sin phdm

Y A TAre2s (0 Cac thong s6 mau sic
Ty 1e bot toi (%) - v b AE
4 51,572 7,322 15,202 44 47°
5 50,02P 6,92P 14,8 45,76°
6 49,88 6,47¢ 14,08° 45,64*
7 49,33¢ 6,60° 13,93¢ 46,172
Ml:l’C y ngh’l‘a ** * % * % * %
a . Céc thong s mau sic
Ty 1é me rang (%) T x b AL
8 49,72¢ 7,132 14,11¢ 45,942
10 49,96 7,112 14,34 45,73
12 50,512 6,65 14,64 45,24
14 50,602 6,42¢ 14,922 45,14¢
Ml:l’C y ngh’l‘a * % * % ** *
Trung binh 50,2%0,63 6,8310,17 14,5+0,42 45,5140,61
Miic y nghia tuwong tac *k *k *k x

Ghi chu: So liéu trung binh (n=3); cdc trung binh nghiém thitc mang céc ky tir khdc nhau trong cung mot
cot thé hién swr khac biét cé y nghia thong ké vor (*) P< 0,05; (**) P< 0,01 va (ns) P> 0,05.

3.4. Xay dung cac phuong trinh héi quy, vé cac
d6 thi bé mit dap tng va countour dé di doan sy
bién ddi cia cac hoat chat sinh hoc, kha niing chdng
oxy ho6a va cac thanh phan héa hoc trong san phdm

Tt so lieu thu thap duwoc, st dung phan mém
Statgraphics Centrious XVI dé xay dung cac phuong
trinh héi quy du doan su thay d6i ham luong cac hoat
chat sinh hoc, kha nang chong oxy héa va cac thanh
phan héa hoc ctia cia mau san phdm theo cac nhan
to khao sat. Cac phuong trinh duoc thiét ké theo
dang thttc bac 2, voi dang chung Z = aX + bY + cX? +
dY? + eXY. Két qua cho thdy, cac phuong trinh xay
dung (Bang 5), cac hé s6 xac dinh R?, R%;; déu lon
hon 88% va gia tri P<0,05. Hé s6 xac dinh R? R%,4va

gia tri P clia cac phuong trinh duoc 14y ra tir két qua
chay chuong trinh Statgraphic trong qua trinh phan
tich thiét ké cac phuong trinh héi quy. Theo Guan va
Yao (2008) [27] cac mo hinh héi quy c6 hé s6 xac
dinh tuwong quan R? > 0,80 thi c6 su twong thich tot
gitta mo6 hinh va thuc nghiém, vi vay co thé sit dung
cac phuong trinh dé du doan cho su bién ddi vé ham
lwong phenolic, flavonoid va tannin; kha nang chong
oxy hoa DPPH, FRAP va AAI; ham luong cac thanh
phan héa hoc protein, lipid, duong téng va axit tong
trong san pham theo ty 1é bot toi va me rang bo sung
da khao sat. Su bién déi nay c6 thé nhin thay 1o qua
cac do thi bé mat dap tng va contour (Hinh 2).

Béng 5. C4c phuong trinh héi quy di do4an cho ham luong cac hoat chét sinh hoc; kha ning chdng oxy héa;
thanh phén héa hoc trong san phdm

Phuong trinh héi quy R? %) R4 (%) P

Tannin (mgTAE/g) =-1,3685 + 0,8418X - 0,0194XY+ 0,1933Y -
0,0348X2 - 0,0021Y? 89,29 88,02 0,0000

) - - .
Phenolic (mgGAE/g) =0,1102X - 0,0166XY + 0,1116Y + 0,0097X 99,13 99,05 0,0000
0,0001Y?

) - o~
Flavonoid (mgQE/100g) = 1,4131*X - 0,2005XY + 2,2996Y + 0,1824X? 98,82 98,71 0,0000
-0,0080Y?

= - 2

FRAP (uM FeS0,/100g) = 0,9038X + 0,3075Y - 0,0427X 99,65 99,62 0,0000
0,0037Y? - 0,0155XY
DPPH (%) = 14,6414X + 7,8190Y - 0,8264X? - 0,2356Y? - 0,4194XY 99,96 99,96 0,0000
AAI = 0,7601X + 0,0690Y - 0,0600X? - 0,0020Y? + 0,0045XY 99,72 99,69 0,0000
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Axit tong (%) = 0,0594X+ 0,1062Y + 0,0054X? - 0,0026Y? - 0,0083XY 99,75 99,73 0,0000
Protein tong (mg/g) = 2,0976X -0,9939Y - 0,1636X> + 0,0516Y? +
0,0225XY 93,77 93,19 0,0000
\ 2 _ _ 2 _
buong tong (mg/g) = 6,4238X + 0,4961Y - 0,4801X? + 0,01119Y? 99,63 99,50 0,0000
0,0757XY
Lipid (%) =-4,3882 + 0,9597X + 0,4881Y - 0,0283X?2 - 0,0095Y% —
0,0184XY 83,23 81,24 0,0000
Ghi chu: X: bot toi (X =4-7%); Y- mé rang (Y = 6 - 14%).
g 2o g 3 £
S 6 7 8 _‘_‘@“\’ =
Bot toi (%, ®) W

Lipid (%)
A powoh
SNNhWOsOn
FRAP (uM FeS04/100g)

Bot toi (v,

DPPH (%)

()

Hinh 2. D6 thi bé mat dap tmg va contour thé hién sir thay d6i ham lieong tannin (a), phenolic (b),
flavonoid (c), axit t6ng (d), protein téng (e), dudng téng (f), lipid téng (g), FRAP (h), DPPH (i) va
AAI (j) theo ty 1& bot toi va mé rang bé sung

4. KET LUAN

Két qua phan tich cho thdy ty 1é bot toi va me
rang b6 sung c6 anh huwong dén rat 16n dén gia tri
cam quan, ham luong cac hoat chat sinh hoc, kha
niang choéng oxy hoa, thanh phan hoéa hoc va cac
thong s6 mau sac cta san phidm. Nghién ctru da xac
dinh duoc ty 1é bot téi va me rang t6i vu 1a 6% va 12%.
Tai diéu kién t6i vu nay mau san phdm khong chi c6
diém cdm quan vé mau sic, mui vi va muc do ua thich
cao nhat ma con chita ham luong cac hoat chat sinh,
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kha nang chong oxy héa va thanh phan héa hoc cao;
lan luwot 1a tannin 2,97 mgTAE/g, phenolic 1,08
mgGAE/g, flavonoid 30,62 mgQE/100g; kha nang khir
sat FRAP 6,08 #M FeS0,/100g, kha nang khir goc tu
do DPPH 87,27%, tong nang luc khit AAI 3,29; ham
luong axit téng 0,850%, protein téng 3,595 mg/g,
duong tong 23,449 mg/g, lipid 4,111% va gia tri cac
thong s6 mau sac L' 1a 49,94, a* 1a 6,54, b" 1a 14,33 va
do khac mau AE 1a 45,64. Day 1a két qua ctia mot phan
trong chudi nghién cttu xay dung quy trinh ché bién
sot gia vi tir qua hong quan.
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EFFECT OF GARLIC POWDER AND ROASTED SESAME ADDED ON THE QUALITY
OF SPICE SAUCE “HONG QUAN”

Nguyen Duy Tan, Vo Thi Xuan Tuyen,
Tran Nghia Khang, Nguyen Thi Ngoc Trang

Summary

The study was conducted to investigate the effect of the ratio of garlic powder (4, 5, 6, 7%) and additional
roasted sesame (8, 10, 12, 14%) on the content of bioactive substances (phenolic, flavonoid and tannin);
antioxidant capacity (DPPH, FRAP, AAI) and quality (the chemical components - total protein, total lipid,
total sugar, total acid and color) of the product. The results showed that the rate of 6% garlic powder and
12% added roasted sesame were optimal parameters of experimental. At this condition, “hong quan” spice
sauce had high sensory evaluation scores in terms of color, taste, status and preference; with color
parameters (L* was 49.94, a* was 6.54, b* was 14.33 and total color difference AE was 45.64); content of
bioactive substances (tannin was 2.97 mgTAE/g, phenolic was 1.08 mgGAE/g, flavonoid was 30.62
mgQE/100g); antioxidant activities (FRAP was 6.08 uM FeS0,/100g; DPPH was 87.27%; AAI was 3.29);
content of chemical components (total axit was 0.850%, total protein was 3.595 mg/g, total sugar was 23.449

mg/g and lipid was 4.111%).

Keywords: Garlic powder, roasted sesame, bioactive compounds, antioxidant ability, chemical components,

sensory values of product.
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