TAP CHi KHOA HQC DAI HOC VAN LANG Tran Thi Minh va tgk

DANH GIA KHA NANG KHANG KHUAN CUA GIAM TAO

ASSESSMENT OF THE ANTIBACTERIAL POSSIBILITY OF APPLE CIDER VINEGAR
TRAN THI MINH® va BUI PHAM NGOC ANH®?

TOM TAT: Gidm tdo la logi giam phé bién trong cudc song hang ngay vé loi ich thire pham va la
chat bdo quan tot dang dwoc wa chuong. Mot so nghién ciru cho thdy gidm tdo cé tic dung kiém
soat lirong dwong trong mdu, kiém sodt can ndng, cdi thién cholesterol. Ngodi ra, gidm tdo con
duoc su dung lam gia vi, ngira mun sang da, dung dich vé sinh bé}) va ddc biét né co kha nang
khdng khudn. Trong bai viét ndy, ching téi di xdy dung dwoc quy trinh san xudt giam tdo sach voi
thoi gian 1én men t6i wu la 4 tuan, ¢6 b sung gidm cdi va 15 gram dwong. San pham giam téo c6
ham lrong vitamin C 1a 47 (mg/1), acid acetic 1a 2,1% va nong do tir 75% tro 1én khdng manh voi
ca 2 ching “Staphylococcus aureus va Escherichia coli”, nong d¢ 50% Khang vira véi “E. coli”,
nong do 25% tro 1én khang vira “S. aureus”.

Tir khoa: giam tao; acid acetic; khang khuan.

ABSTRACT: Apple cider vinegar is a popular vinegar in everyday life for its food benefits and it is
a popular and preferring preservative. Some studies show that apple cider vinegar has effects in
blood sugar control, weight control, and cholesterol improvement. In addition, apple cider vinegar
is also used as a condiment, skin lightening acne prevention, kitchen cleaning solution and
especially it has antibacterial properties. In this paper, we have developed a producing process for
clean apple cider vinegar with optimal fermentation time of 4 weeks, with addition of female
vinegar and 15 grams of sugar. Apple cider vinegar products has vitamin C content of 47 (mg/l),
acetic acid 2.1% and concentration of 75% or more strongly resistant to both strains of
“Staphylococcus aureus” and “Escherichia coli”, average concentration of 50% to “E. coli”,
while concentration of 25% or more was moderately resistant to “S. aureus”.

Key words: apple cider vinegar; acetic acid; antibacterial.

1. PAT VAN PE

Nim 1997, Ren H va cong su da cho két
qua nghiém ctru gidm tao rat tot cho strc khoe
nho vao thanh phan chira 4-8% acid acetid.
Acid acetic 1a mot loai acid yéu (CH;COOH).
Do manh cua mot acid dugc danh gia dua vao
kha nang hodc khuynh huéng mét proton (H),
theo d6, mot axid yéu chi tach dugc mét phin
H* khi tac dung v6i cac chit khac. Phin 16n
phan con lai clia gidm tdo 1a nudc. Gidm tao
dugce tuyén bd 1a gitp bénh nhan bénh tiéu
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duong kiém soat luwong duong trong mau. Hai
mudng canh gidm tao khi di ngu gitp giam
mirc dudng huyét Iic d6i & 11 bénh nhan mic
bénh tiéu duong loai II [4]. Acid acetic trong
gidm tdo gitip tac dong truc tiép 1én hoat dong
clia renin, gdy giam Angiotensin II, co ché nay
sau khi xay ra s& lam giam huyét ap, diéu hoa
huyét ap dbi v6i bénh nhan huyét ap cao [11].
Ngoai ra, gidm tao gitip tiéu hoa, loi hap thu, co
thé diéu chinh can bang acid / kiém va thuc day
su phat trién cta vi khuan lanh manh trong da
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day va c6 kha niang 1am hoa tan cac chit dinh
dudng mudi phosphate, Fe, Ca... trong thirc an.
Pong thoi, gidm c6 kha ning phong chdng sy
pha hoai cia vitamin C, gitip hap thu vitamin
va khoang chét ¢ thirc an mot cach tot hon, do
mot s loai vitamin va khoang chat dugc hip
thy t6t hon khi pH thap [8].

Gidm tao con dugc chimg minh c6 nhiéu
cong dung trong lam dep nhu lam sach rang,
tay trang va lam tan cac mang cao ring bam &
chén ntru nhanh chong, khéng hai men rang.
Gidm tdo co tac dung bao vé chéng lai ton
thuong oxy hoéa hong ciu, than va gan va lam
giam nong do lipid huyét thanh & nhimng con
chudt duge cho an ché d6 an nhiéu cholesterol.
Céc nghién ctru cho rang né co thé lam mét cac
gbc tu do, trc ché qué trinh peroxy hoa lipid va
taing muc do cua enzyme chdng oxy héa va
vitamin trong té bao. Trong mot nghién ctru 1am
sang, udng gidm lam giam trong luong co thé,
khéi lugng m& trong co thé va nong do
triglyceride huyét thanh & nhitng ngudi Nhat
béo phi. Do d6, khi ubng mot luong gidm hing
ngdy c6 thé han ché sy chuyén hoa chit trong
co thé giup giam can mot cach hiéu qua [12].
Trong cong nghé thuc pham, v6i ndng do tir 2-
5%, gidm dugc dung trong cbéng nghé thuc
pham lam gia vi dé ché bién thuc an, d6 hop,
rau, qua giup cho khau vi ngon hon, c6 thé ting
cuong sirc khoe than thé va co tac dung phong
chbng bénh [1].

Nam 2018, Darshna Yanik da ching minh
vé giam tdo c6 hoat tinh khang khuan chdng lai
Escherichia coli, Staphylococcus aureus. Cac
phan tich vé protein cia vi khuan dé chirng minh
ring gidm tao lam suy yéu tinh toan ven ctia té
bao, cac bao quan va biéu hién protein. Sir dung
gidm tdo giam biéu hién gene cua cac protein
nhu citrate synthase, isocitrate va malate
dehydrogenase trong E. coli; protein chaperone
DNak va pyruvate kinase trong S. aureus. Két
qua ching minh gidm tio c¢6 nhiéu tiém ning
khang khuan v6i y nghia diéu tri 1am sang [6].
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Nam 2019, Dr Vaso Butozan da nghién ctru
hoat dong khang khuan trong nudc cta gidm tao
va di chi ra ring gidm tdo c6 thé duoc st dung
dé trc ché sy phat trién ctia cac loai vi khuan gay
bénh trong thuc phém. Hoat tinh khanh khuin
ctia gidm tao trong nude dbi voi E. coli 1a 12,66
mm va S. aureus la 11,33 mm [13].

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién cau

T40 Malus domestica 'Gala',V6i sb PLU (Price
look up code) bat dau bang sb 3, trai cdy duoc xir Iy
theo btrc xa ion hoa, dugc cong bd va kiém soat b
Hiép hoi quéc té tiéu chudn san phém, duoc luu
thong trén toan thé gi¢i. Cac chung khuin
Escherichia coli, Staphylococcus aureus.

2.2. Phuong phap nghién ctiru

Tién hanh tao gidm cdi: St dung 150 ml
gidm Voelkel (Puc) dugc ching nhan ogarnic
phdi tron cung véi 300 ml dung dich ép tao
(Malus domestica 'Gala', M¥y) va 500 ml nudc
loc dong thoi bd sung thém 250 gram duong
cat trang. D& & nhiét d6 thuong sau khoang thoi
gian 1én men 6 tuan nham thu gidm cai.

Khdo sdt quy trinh san xudt gidm tdo sach
gom cdc bude:

Xur ly nguyén liéu va thu dich ép: rira sach
vO tho qua nudc may, ria lai bang nudc gidm
pha lodng, ding nudc cét rira lai 1an nita. Tao ép
bang may ép trai cay voi nguyén 1y hoat dong 1a
nghién nat va mai nho; tich nudc ra khoi phan
ba, may ép trai cdy dam bao gilt nguyén huong
vi tdo trong nudc ép, dam bao duy tri lwgng dinh
dudng tbi da co san trong tao khi dwoc dua vao
may ép. Dich téo sau khi ép s& duoc loc lai bang
vot lugc, gitp dich tao trong hon.

Khdo sat thoi gian lén men.: Thi nghiém 1
gdm 3 nghiém thirc, mdi nghiém thirc (NT) lap
lai 3 lan. Tién hanh thyc hién quy trinh 1én men
v6i dich tao sau khi ép trong diéu kién khong
c6 gidm cai, khong bo sung duong, nhiét do 1én
men 1a 32-34°C véi cac nghiém thic vé thoi
gian 1én men nhu sau: NT1- 2 tuin, NT2 — 4
tudn, NT3 — 6 tuan. Panh gia san phdm gidm
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tao thu dwoc bang phuwong phap cam quan vé
mau sic, trang thai, mui, vi theo tiéu chuin

Viét Nam (TCVN 3215 — 79) [3] nhim chon
Iira duogc thoi gian 1én men toi wu [11].

Bing 1. Bang thang diém danh gi4 chit lugng cho san pham

Cip chit lwong Piém chit lwong Yéu cau diém trung binh chua c6 trong lugng ddi voi cac chi tiéu
Tot 18.6 - 20 Céc chi tiéu quan trong nhat > 4.7
Kha 15.2-185 Céc chi tiéu quan trong nhat > 3.8
Trung binh 11.2-15.1 Madi chi tiéu > 2.8
Kém 72-111 Madi chi tiéu > 1.8
Rat kém 4-71 M0i chi tiéu > 1.0
Khong st dung durge 0-3.9

Bing 2. Bang thang diém mo ta danh gia chat lugng cam quan dbi véi san pham gidm

Piém chura cé
Chi tiéu danh gia
trong lwgng

Yéu cau

5 San pham trong suot, khong cé van duc, khong cé can

San pham trong, khong co6 van duc

Trang thai (1,2)

San pham c6 mdt so it cau tir lo Iung

San pham khong trong, hoi van duc

San pham c6 16p vang, bi van duc

Mau vang sang, déc trung cla san pham

Mau vang nhat, ddc trung cta san pham

Mau sic (1,0)

Mau vang nhat, khong dac trung

Mau vang rat nhat

Mau rat nhat hodc khong mau

Mui thom dic trung, hai hoa, dé chiu

Mui thom nhe, dic trung, dé chiu

MUi (0,8)

Mui thom nhe, khong c6 mui la

Mui nhe, khong c¢d mui cua giam

Mui rat nhat, c6 mui la

Vi chua diu, hai hoa, d& chiu

Vi chua nhe, dé chiu

Vi(1,0)

Vi chua nhe

Vi chua, hoi hang, gét nhe

PN WO NN WSO RN WSO RN WD

Vi chua gat, hiang, kho chiu

Khdo sat ty 1¢é dwong phoi tron trong qud
trinh 1én men: Thi nghiém 2 gdm 4 NT, mdi
nghiém thirc (NT) 1ap lai 3 1an, trong diéu kién
1én men khong st dung gidm cai, thoi gian 1én
men 1a két qua t6i wu ctia thi nghiém 1 va nhiét do
Ién men la 32-34°C v6i cac NT c¢6 ham lugng
duong nhu sau: NT1 — 0 gram, NT2 — 5 gram,
NT3 — 10 gram, NT4 — 15 gram. Str dung duong
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cat tring Bibica. Chon ty 1& duong t6i wu bang
phuong phap danh gia cam quan san pham gidm
tao theo tiéu chuan Viét Nam (TCVN 3215 —79).

So sanh qud trinh 1én men cé gidm cdi va
khéng cé giam cdi: Tién thi nghiém 3 véi 2
nghiém thirc (NT), m&i NT Iip lai 3 1an ¢b dinh
méc thoi gian tdi wu & thi nghiém 1 va luong
duong téi wu ¢ thi nghiém 2. Panh gia san phim
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giam téo thu duoc bang phuong phap cam quan
theo tiéu chuan Viét Nam (TCVN 3215 — 79).

Pdnh gid chat heong san phdm vé ham
luwong vitamin C, acid acetic, pH: Xac dinh
ham luong vitamin C bang phuong phép chuan
d6 iod. T4t ca céc ascosbic acid bi oxy héa boi
iod. Phan iod con thira s& cho phan tng mau
xanh dic trung v6i dung dich hd tinh bot [10].
Xac dinh ham luong acid acetic bang dung dich
NaOH 0.1M d trung hoa luong acid cé trong
miu véi chat chi thi phenolphtalein 1% [3].
Xac dinh d6 pH bang may do pH.

Pdnh gid khd nang khding khudn cia san
phdm giam tdo: Tién hanh trén chung vi khudn
Staphylococcus aureus va Escherichia coli
bang phuong phap khuéch tin dia gidy theo
chuan CLSI (Clinical and Laboratory Standards
Institute) [7] voi thi nghiém gdom 3 nghiém thirc
(NT), mdi nghiém thirc 1ap lai 3 1an va co ndng
d6 giam tao khac nhau: NT1: Nong d6 gidm tao
100% (gidm tao nguyén chat), NT2: Nong do
gidm tao 75% (pha lodng v&i 25% nudc cit),
NT3: Nong d6 gidm tao 50% (pha lodng véi
50% nudc cat), NT4: Nong d6 gidm tao 25%
(pha loang vé&i 75% nudc cat).

Kha ning khang manh hay yéu dugc déanh
gia so bd bang gia tri duong kinh vong e ché:

Bang 3. Murc d6 khéng vi sinh vat dya vao duong
kinh vong tic ché [9]

Puong kinh vong tc Mire @9 khang vi
ché vi sinh vat (mm) sinh vat
>14 Manh
10-14 Vua
7-9 Yéu
6 Khong khang

3. KET QUA VA THAO LUAN
3.1. Két qua tao gidm cai

Sau khi 18n men trong 3 tuan thu duoc két
qué nhu sau: Giadm cai duge tao ra va c6 mau
tring vang duc, bé day con cai 1a 4 mm, dudng
kinh 7 cm, trong luong 12 gram (Hinh 1). Két
qua nhudém gram d6i v6i mau gidm céi (hinh 2)
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cho thiy té bao c¢6 hinh que ngin, két v6i nhau
thanh chudi dai, té bao chit dugc nhuém bing
iod cho mau vang. Cac dic diém trén twong tu
nhu két qua nghién ctru ciia Bui Van Ta [2], do
d6 cho thiy giam cai thuoc ching vi khuan 1én
men Acetobacter aceti phu hop véi chiung 1én
men cua gidm tdo Voelkel (D).

Hinh 2. Két qua nhudém gram

3.2. Két qua khao sat cac yéu té xay dung
quy trinh 1én men gidm tdo

Tién hanh khao sat thoi gian 1én men t6i
wu, ty 1¢ dudong 1én men, c6 bd sung gidm cai
va khong bd sung gidm cai nham xay dung quy
trinh san xuAt giz‘im tdo sach thu duge cac két
qua sau:

Thoi gian 1én men toi wu: tir hinh 3 cho
thiy dua vao két qua danh gia cam quan, diém
chit luong sau khi cong tong diém trung binh
c4c chi tiéu doi véi giam téo o 3 thoi khung
thoi gian 2 tuan (NT1), 4 tuan (NT2) va 6 tuan
(NT3) lan luot 1a 1a 10.44, 12.42 va 12.41
diém, déu nam trong khoang 11.2 — 15.2 tuong
tng voi chat lugng san pham dat loai trung
binh. Tuy nhién, & NT2 s6 diém dat cao nhat la
12.42 so v6i NT1 va NT3.
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14
12
10
8

NT1 | NT2 | NT3

| = Diém chitlugng| 1044 | 1242 | 1241

Hinh 3. Diém chat luong san pham giim tao

Ty 1é dwong phoi tron: Ty 18 dudng phdi
tron toi wu voi thoi gian 1én men t6i wu 13 4 tuan:

20
10
0

NTL | NT2 | NT3 | NT4

| ™ Diém chit lugng | 13,84| 145 | 153 | 17,14

Hinh 4. Diém chat lwong san pham giim tao

Dua vio két qua danh gia cam quan, diém chét
lugng cac chi tiéu danh gia (TCVN 3215 — 79) tx
hinh 4 cho thdy: diém chat luong ctia NT1 va NT2
lan Iuot 1a 13.84 va 14.5 ndm trong khoang 11.2-
15.1 thudc cép chét luong trung binh, diém chét
luong & NT3 va NT4 lan luot 1a 15.3 va 17.4 nim
trong khoang 15.2-18.5 dat diém chét luong kha.
Tuy nhién, & NT4 cho diém sb cao hon véi ty 18
duong bd sung vao qua trinh 16n men 13 15 gram.

Anh hwong ciia gidm cdi doi véi qud trinh
I&n men: So sanh chat lwong san pham gidm t4o
duogc tao ra qua thi nghiém Ién men khéng st
dung gidm cai (NT1) va c6 sir dung gidm cai
(duoc tao ra ¢ thi nghiém tao giém cai trén)
(NT2) dua trén nhitng két qua sau:

20
19

18
17
16

NT1
17,14

NT2
19,32

| B Diém chét luong

Hinh 5. Két qua danh gia cam quan chét luong san
pham giam tao
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Két qua tr hinh 5 cho thiy diém chét
luong cia san phdm gidm tdo & NT1 1a 17.14,
dat chét lugng kha. Piém chat lugng cua san
pham 1én men c6 gidm cai & NT2 1a 19.32, nim
trong khoang 18.6 - 20 thudc chét luong tot
(TCVN 3215 -79).

Bang 4. Cac chi tiéu hoa hoc cua san pham giam tao

Chi tiéu NT1 NT2
Vitamin C 36.7 46.7
(mg/l)
Acid acetic 1.467 2.100
(%)

Bang 4 cho thiy ham luong vitamin C va
Acid acetic ciia san phdm giam tdo & NT2 cao
hon nhiéu so véi NT1. Tir nhitng két qua trén
ching minh gidm cai anh huong rat 16n dén
chat luong san phdm cua qué trinh 1én men
gidm tao. Khi sir dung gidm céi vao qua trinh
1én men, chat lugng giém dat chat lugong tdt
hon ca vé cam quan va céac chi tiéu hoa hoc.

Qua cdc két qua khdo sdt trén, ching t6i
xdy dung dwoc quy trinh san xudt gidm tdo
sach gé‘m cac buoc nhuw sau: Buoc 1 - Chon va
xu ly nguyén licu: Chon nguyén liéu tao Gala
(Malus domestica 'Gala") cia My dugc mua &
trong cac siéu thi, s6 PLU (Price look up code)
bt dau bang sd 3, tao rira sach bang nudc va
gidm, dé rao, ép lay dich va loc qua ray; Budc 2
- Phoi trén: Dich loc ép tao & budc 2 duogc phéi
tron voi ty 1€ 150 ml dich tdo va 200 ml nudce
thi cdn 15 gram duong c6 bd sung gidm cai;
Buée 3 - Lén men: Sau khi phdi tron 1én men
trong khoang 30 ngay & nhiét d tir 32°C dén 34°C.

Hinh 6. Lén men gidm tao
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Budc 4 - Thu gidm va thanh trimg: Sau
khoang thoi gian 1én men 30 ngay, tién hanh
thu gidm bang cach loc dé san pham trong hon,
khong c6 can lo lung. Sau d6 dem di thanh
trung & nhiét do 85°C trong thoi gian 10 phut.
3.3. Két qua danh gia chit lwong san phim
gidm tdo ciia quy trinh tdi vu

Két qua danh gid cam quan: Dya vao két
qua danh gia cam quan cho thay, tong diém
trung binh sau khi nhan hé¢ s quan trong ddi
VGi gidm téo 1a 18.02 diém. Theo tiéu chuan
TCVN 3215 — 79 ta thay: Diém chat luong cua
san pham giam téo 1a 18.02 nam trong khoang
15.2 — 18.5 twong ung Vi chat luong san pham
dat loai kha. Va chi tiéu quan trong la trang thai
¢6 diém trung binh chua c6 trong luong 12 4.46
théa man diéu kién > 3.8.

Bang 5. Két qua danh gia cam quan cua san pham
gidm tdo sach duoc tao ra tir quy trinh ti vu

Piém trungbinh | Piém hé | Piém sau khi
Chi tiéu cacthanhvién s6 quan nhén hé sb
tronghdidong | trong quan trong
Trang théi 4.46 1.2 5.4
Mau sic 45 1 45
MUi 4.67 0.8 3.74
Vi 4.38 1 4.38
Tongdiém 18.01 18.02

Mot s6 thanh phan héa hoc cta san pham
gidm tao sach: Tién hanh xac dinh thanh phan
hoa hoc ctia san phdm gidm tao sach véi cac chi
tiéu ham lugng vitamin C, acid acetic, duong
tong glucose, dudng khir glucose thu dugc cac
két qua nhu sau:

Bang 6. Mot s6 thanh phan héa hoc chu yéu
clia san pham giam tao sach

Chi tiéu Ham lwong
Vitamin C 47 (mg/l)
Acid acetic 2.1 (%)

Tir bang 6 cho thay san phim gidm téo c6
ham lugng vitamin C 12 47 mg/l, diéu nay it c6
dugc trong cac san pham gidm d duoc san xuit
va ban trén thi truong. Ham lugng Acid acetic
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dat 2.1 (%) thap hon nghién ctru ciia ThS. Bui
Vin TG 6% [2] va két qua nay dat duoc quy
dinh cua Bo y t& Viét Nam vé ndng do acid
acetic khong qua 5%. Theo Nguyén Thé Diing
[1] cho thdy v&i nong do acid acetic tir 2- 5%,
gidm co thé ding trong céng nghé thuc pham,
lam gia vi dé ché bién thirc an, dd hdp, rau, qua.

Pé pH cua san pham gidm tdo: Tt bang 7
cho thdy ndng do pH ciia gidm tao trung binh la
2.87 véi pH thap, gidm co thé s dung t6t dé
ché bién thirc an. Theo Kashimura J, Kimura
M, ltokawa Y, gidm gitp tiéu hoa, lam hap thu
t6t hon ddi voi vitamin va khoang chat & thic
an pH thap [8].

Bang 7. Nong d6 pH ctia san pham giam tao

TT pH

1 2.90
2.80

3 2.90

B 2.87+£0.05

3.4. Panh gia kha ning khang khuin ciia sin
phim gidm tio sach

Tién hanh danh gia kha ning khang khuan
ctia san phdm gidm tdo sach trén chung khuén
E. Coli va S. aureus theo phuong phép dia gidy
khuéch tan, dugc quy dinh tai huéng dan M44
— A va M02 — A1l cua CLSI [7]. Ta thu dugc
két qua nhu sau:

Kha nang khang Escherichia coli:

Tir hinh 7 cho thy nghiém thirc c6 nong do
gidm cang cao thi cho dudng kinh vong trc ché E.
coli cang 16n. O NT1- ndng dd nguyén chat cho
duong kinh vong trc ché 16n nhét, va giam dan,
dén NT4 véi nong do 25% thi duong kinh vong
nho va gan nhu khong khang, Chung t6i tién hanh
do vong khang va biéu hién 13 & hinh 8.

Tir hinh 8 cho thdy NT1 va NT2 c6 trung
binh duong kinh vong trc ché 1an lugt 1a 21 mm
va 16 mm chiéu theo bang diém danh gia khang
khuin cia Muanza va cong sy nim trong
khoang > 14 mm murc d6 trc ché manh; NT3 c6
trung duong kinh vong tc ché 1a 11.5 mm nam
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trong khoang 10-14 mm cho mirc d6 trc ché
trung binh; NT4 ¢6 trung binh duong kinh vong
{rc khuan 1a 6.25 mm khong khang [9]. Nong
d6 gidm tao co kha ning khang E. coli 1a tir
50% tro 1en.

2Snun
. b
15 mm ,’
|

20 mm ‘)‘

12 mm

10 mun

13 mm

NT3

6 mm

6 mm '
8 mm
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5 mm

NT4
Hinh 7. Puong kinh vong trc ché
clia gidm tao sach trén chung E. coli

£ 25
E 20
=
= 15
g
) 10
§ 5
a
0
NTL | NT2 | NT3 | NT2
Duong kinh vong
khang khuan (mm)
[mTrungbinh| 20 | 21 | 13 | 7

Hinh 8. Trung binh duong kinh vong khang khuan
clia gidm tdo sach trén chung E. Coli

Kha nang khang Staphylococcus aureus:

Hinh 9. Puong kinh vong tc ché
clia gidm to sach trén chung S. aureus
Tur hinh 9 cho nhan xét: G NT2 cho vong
khang 16n nhit, két tiép 1a NT1, NT3 va sau cing
dudng kinh vong khang khudn yéu nhat 1a NT4.
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=2 10
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VE 0

a NTL | NT2 | NT3 | NT4
Pudng kinh vong khang khuin (mm)

|sTrungbinh| 20 | 21 | 13 | 7

Hinh 10. Trung binh duong kinh vong khang khuan
cuia gidm tao sach trén chung S. aureus

Tir hinh 10 cho thdy, trung binh dudng kinh
vong khang khuan ctia S. aureus ¢ NT1 va NT2
lan luot 12 20mm va 21mm muc d6 khang chiéu
theo bang diém danh gia khang khuin cua
Muanza va cong sy [9] nam trong khoang >
14mm cho muc mitc d§ khang manh; NT3 cé
trung binh duong kinh vong khang 1a 13mm nam
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trong khoang 10-14 dat muc do khang vira; NT4 4. KET LUAN

¢6 trung binh vong khang 13 7mm nim trong Xay dung quy trinh san xuat giam sach toi
khoang 7-9mm cho mutc do khang yéu. Pudng  wu tir tho Malus domestica 'Gala’ véi thoi gian
kinh vong khang khuan & NT2 cao nhat, ké dén  1én men la 30 ngay, bo sung 1a 15 gram duong,
1a NT1, NT3 va thip nhat 1a NT4. Tuong tmg  |&n men c6 bo sung giam céi. San pham giam
v6i nong d6 toi wu cua gidm tio khi khang S.  tdo sach c6 ndng do Acid acetic la 2.1%, ham
aureus la 75%. So sanh véi nghién ciru kha naing  lugng vitamin C 1a 47 mg/l va dugc danh gia co
khang khudn cta gidm tdo trén vi khuan E. coli  kha ning khang khuan ddi véi E. coli va S.
va S. aureus ciia Dashna Yagnik va cong sy [6]  aureus nhu sau: & néng do 75% va 100%
thi san pham gidm téo sach theo quy trinh toi wvu  khang rat manh; & nong d6 50% khéang vira;
trén ciing cho két qua khang ning khang khuan  cOn ndng do 25% khang vira voi S. aureus va
tuong duong véi duong kinh vong khang khuan ~ khéng khang E. coli.

giam dan theo ndng do gidm & cac nghiém thic.
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