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Phan tich ham lweng acid amin trong mét s6 loai bia san xuit tai Viét Nam
bang k¥ thuit sic ky 1éng hiéu ning cao
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Tom tit.
Cac miu bia chai dwgc thu mua tai mot sé siéu thi thudc phwong Truwong Vinh,
tinh Nghé An dwoc ky hi¢u 1a miu bia 1, 2, 3 va 4. Ham lwong cac acid amin
trong bia (dang tw do va dang thu dwgc sau thiy phan protein) duwgc phan tich
bang phwong phap sic ky 16ng hiéu ning cao (HPLC) - k§y thuat cé dd chinh xac
va dd tin cdy cao. Két qua phan tich cho thiy, bia khong chi 1a thirc udng giai
khat ma né con cung cip cho con ngwdi mot lwgng acid amin nhat dinh. Trong
cac miu bia phan tich nay c6 day di 17 loai acid amin tu do dwgc xac dinh (ngoai
trir trong miu bia 3 va 4) cung véi cic acid amin thu dwge tir qua trinh thiy
phan, va trong dé cé 7/8 loai acid amin thiét yéu cin thiét cho nguoi trudng
thanh. Trong 17 loai acid amin, proline c¢6 ham lwong 16m nhat (trung binh
khoang 195,6578 pg/ml) va mdt s6 acid amin thiét yéu c6 ham lwong cao nhw
phenylalanin, leucin, isolucin...
Tir khéa: acid amin, bia, phwong phap sic ky 16ng hiéu niing cao.
Chi sé phdn logi: 2.10
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Analysis of amino acid content in several types of beer produced in Vietnam
using high-performance liquid chromatography technique
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Abstract:
The bottled beer samples collected from several supermarkets in Truong Vinh
ward, Nghe An province, are labeled as sample 1, 2, 3, and 4. The amino acid
content in beer (free form and form obtained after protein hydrolysis) was
analysed by high-performance liquid chromatography (HPLC), a technique with
high accuracy and reliability. The analysis results showed that beer is not only a
refreshing drink but also provides humans with a certain amount of amino acids.
In these analyzed beer samples, all 17 types of free amino acids were identified
(except in samples 3 and 4) along with amino acids obtained from the hydrolysis
process, and of which 7/8 types of essential amino acids are necessary for adults.
Of the 17 types of amino acids, proline has the highest content (average about
195,6578 pg/ml) and some essential amino acids have high content such as
phenylalanine, leucine, isolucine...
Keywords: amino acids, beer, high-performance liquid chromatography.
Classification number: 2.10

1. Pit van dé

Ngay nay, cing véi su phét trién manh mé cta khoa hoc - k¥ thuét, dic biét 1a
trong céc linh vyuc cong nghé sinh hoc, y hoc va cong nghé thuc phém, viéc danh gia
chat lugng thyc pham ngiy cang duoc quan tdm va chii trong. Trong s nhiéu chi tiéu
dugc su dung dé xac dinh chat luong thuc phém nhu ham lugng duong, chit béo
(lipit), protein, acid amin, khoang chét hay vitamin... thi acid amin dugc xem 13 yéu to
quan trong hang dau.

Acid amin 13 thanh phan cdu tao nén enzyme va hé théng hormon cua co thé.
Chung tham gia vao qua trinh hinh thanh céac acid nucleic nhu ARN (acid ribonucleic)

va ADN (acid deoxyribonucleic), gop phan van chuyén oxy va hd trg hoat dong cia
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cac co. Ngudn cung cip acid amin cha yéu dén tir cac thuc phdm giau protein. Khi
duoc dua vao co thé, protein s€ dugc phan giai thanh 20 loai acid amin khac nhau,
trong d6 c6 8 acid amin thiét yéu ma co thé khong thé tu tong hop, bao gdm: isoleucin,
leucin, lysin, methionin, phenylalanin, threonin, tryptophan va valin. Viéc thiéu hut
céc acid amin nay c6 thé gy ra tinh trang mét moi, ha duong huyét va cac phan tng di
ung [1, 2].

Viéc phén tich, tach va xac dinh thanh phan acid amin trong céc loai thyc pham
¢ y nghia quan trong, gitp chung ta biét cach két hop cac thyc pham mét cach hop 1y
nhim nang cao gia tri dinh dudng va chat luong protein trong khau phan an. Pay 1a
mot van dé mang tinh thiét thuc va c6 ¥ nghia thoi sy trong viéc nghién ciru, danh gia
cac nguodn thyc pham gidu acid amin ¢ Viét Nam. Bén canh d6, viéc nay con gop phan
bd sung va hoan thién co s dir liéu cho bang thanh phan thuc pham Viét Nam, dong
thoi cung cap thong tin khoa hoc phuc vu cho cac nghién ctru trong linh vuc dinh
dudng va sirc khoe cong dong.

Trong cac bita an hién nay, bia 12 mot trong nhimng loai d6 udng giai khat dugc
stt dung phd bién nhat. Luong tiéu thu bia trén thé gi6i ngay cang ting, & Viét Nam
luong tiéu thy bia nim 2003 1a 1,29 ty lit, nim 2008 d4 1én dén 2 ty lit [3] va theo s6
lidu nam 2022 1a 3.8 ty lit, xép thi 9 trén thé gidi, dung dau Péng Nam A va thir 3
chau A (sau Trung Qudc va Nhat Ban). Nghién ciru cia cac nha khoa hoc tai Boston
cho thdy, viéc udng bia v&i luong vira phai c6 thé mang lai loi ich strc khoe nhat dinh.
Cu thé, nhitng ngudi udng it (1-6 ly/tuin) hodc udng diéu do (7-14 ly/tudn) c6 nguy co
dot quy thap hon so voi nguoi hoan toan khong udng. Tuy nhién, khi tiéu thu qua mirc
(trén 15 ly/tuan), nguy co dot quy lai ting cao, dong thoi con gy tén thuwong mé nio
va dan dén cam giac dau do sy hao mon cua cac té bao than kinh [4].

Khong chi 1a thirc ubng giai khat, bia con chira nhiéu thanh phan dinh dudng ¢
gia tri, trong d6 ¢ 17 loai acid amin pho bién. Du vay, hau hét cic nghién ctru trong
nudc méi chi tap trung vao viéc xac dinh ham luong protein tong ma chwa di sau phan
tich ham luong va ty 1& cu thé cua cac acid amin, dic biét 1a cac acid amin thiét yéu.
Diéu nay c6 nghia 1a chat luong protein trong bia van chua duoc danh gia day du va

chinh xac.
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Phuong phap sic ky long hiéu ning cao (HPLC) 1a k¥ thuét phan tich hién dai,
dugc danh gid cao nho tinh don gian, tbc d6 nhanh va do chinh xac, tin cay. Trong
nhirng nim gan ddy, HPLC dd dugc ung dung rong rii trong linh vuc phén tich va
kiém soat chét luong thuc phém, dac bi¢t trong viéc xac dinh cac chi ti€u quan trong
nhu acid amin, vitamin, khang sinh, hay cac chat phu gia thyc pham [5-11].

Xuét phat tir thue té d6 nghién ciru ndy di tién hanh xac dinh ham luong acid
amin trong mot sb loai bia bang HPLC nhdm danh gia thanh phan dinh dudng va chat
luong protein trong san pham.

2. Vat liéu va phwong phap nghién ciru

2.1. Vit liéu, héa chit va thiét bi

Vit liéu nghién ctru: cac mau bia lon duoc ky hiéu 1a 1, 2, 3 va 4 dugc mua tai
mdt sd siéu thi tai phuong Truong Vinh, tinh Ngh¢ An.

Céc hoa chét str dung trong phén tich, chuan acid amin c6 do tinh khiét phan
tich p.a duoc mua tir hing Merck, chuyén dung cho thiét bi phan tich HPLC, cu thé
bao gom: dung dich chuan acid amin néng d6 25, 100, 250, 1000 pmol/ul; chit tao din
xuét: o-phthalaldehyd (OPA) va 3-mercaptopropionic acid in borate bufer; dung dich
acid acetic 1-2%; dung dich acetate trihydrate NaCH3COO; Dung dich HCI dam dac
(36-38%); dung dich dém borate trong nuéc, pH=10,2; thubc thir FMOC (9-
fluorenylmethylchloro trong acetonitrile).

May sic ky long hiéu ning cao Agilent 1100 series (M¥); cot C18 kich thudc
hat 5 um (150x4,6 mm); mang loc dung moi 0,22 pum.

Can phan tich d¢ chinh x4c 0,0001 gam (Ptc); ti siy Memmert (Birc); may hut
chan khdng Memmert (Ptc); may do pH dé ban (Puc); bé siéu am (Elma, Pirc); may
loc nudce siéu tinh khiét Direct Q 5UV (Merck Millipore, Phap) va cac dung cu khéc
phu hop véi phép phén tich.

2.2. Phwong phdap nghién ciru

2.2.1. Piéu kién sdc ky

Cot sic ky: Cot C18 (150x4,6 mm, kich thude hat 5 um). Nhiét d6 cot: 40°C.
Téc do dong: 0,45 ml/phit. Chuong trinh chay theo gradient: Pha dong A: Can 1,36 ¢
CH3COONa cho vao cbc 1000 ml. Thém 500 ml H,0, khudy cho tan CH3COONa,
thém 90 pl triethylamin (TEA) khudy déu. Diéu chinh pH vé pH=7,2+0,05 bang vai



DOI: 10.31276/VJST.2025.3745 Khoa hgc Ky thuit va Cong nghé |
KV thuat thue phdm va doé uong

giot acid axetic 1-2% va 1,5 ml tetragydrofuran (THF). Pha dong B: Céan 1,36 ¢
CH3COONa cho vao cdc 500 ml. Thém 100 ml H20, khuay cho tan CH3COONa, diéu
chinh pH vé pH=7,2+0,05 bang vai giot acid axetic 1-2% rdi thém hdn hop gdm 200
ml acetonitril va 200 ml methanol. Dau do: huynh quang budc séng 340-455 nm.

2.2.2. Xdy dung dwong chudn xdc dinh acid amin

Dé xay dung dudng chuin, tic gia di chuin bi mot diy dung dich chuén co6
ndng d6 lan luot 1a: 10, 25, 100 pmol. Tién hanh chay trén may do HPLC.

2.2.3. Xur Iy mau

Xdc dinh acid amin tw do trong bia: Rot bia vao cdc sach, cho bay hoi hét CO».
Sau d6, loc bia qua mang loc 0,22 pm. Tién hanh phan tich mau trén HPLC.

Xac dinh acid amin sau khi thity phdn mdu bia: Lay chinh xac 10 ml mau cho
vao dng nghiém sach. Thém lan luot 1,17/1,49/1,58 ml dung dich HCI ddm dic sao
cho sau khi thém HCI ta dugc méi trudng thiy phan co6 noéng do HCI 1a 5,0 M
(12,5%)/6,0 M (15%)/6,5 M (16,25%). Cho cac dng nghiém vao méy hut chan khong
dé loai bo khong khi trong vong 15 phat. Pay nip ong nghiém ngay sau khi tit may.
Tién hanh thuy phan mau & nhiét 46 125°C trong 24 gid. Liy mau ra khoi ta say, dé
ngudi, mé dng nghiém, diéu chinh vé pH=5+6 bang Na,B4O7 0,25M. Pinh mirc vao
binh 50 ml véi nudc cat dé ion, loc qua gidy loc thuong sau d6 loc qua mang loc 0,22
um. Diéu chinh vé pH=9+10 bang Na2B407 0,25M (ctr 1 ml mau thém 1 ml Na,B4O7
0,25 M), cho méu vao vail tién hanh phan tich mau trén HPLC [12].

2.2.4. Phuong phap thuc hién

Céch tién hanh:

- Lay chinh x4c 10 ml mau cho vao dng nghiém sach;

- Thém lan luot 1,17/1,49/1,58 ml dung dich HCI d¢am dic sao cho sau khi thém
HCI ta duoc méi truong thiy phan c¢6 nong do HC11a 5 M (12,5%)/6 M (15%)/6,5 M
(16,25%);

- Cho cac dng nghiém vao may hut chan khong dé loai bo khong khi trong vong
15 phit. Pay nap dng nghiém ngay sau khi tat may;

- Tién hanh thily phan mau & nhiét d6 110°C/125°C/140°C trong 24 gid hodc &
nhiét d6 125°C trong 18/24/25 gio;
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- Liy mAau ra khoi ti siy. Dé ngudi, mé éng nghiém, diéu chinh vé& pH=5+6
b(:flng Na2B407 0,25M;

- Pinh mirc vao binh 50 ml véi nuée cat dé ion;

- Loc qua gidy loc thudng sau d6 loc qua mang loc 0,22 pm;

- Didu chinh vé pH=9+10 bang NazB4O7 0,25 M (ct 1 ml mau thém 1 ml
Na2B407 0,25M);

- Cho mau vao vail tién hanh chay mau theo trinh ty da cai sin.

Tién hanh phan tich trén mady:

- Cot sic ky: Cot C18 (150x4,6 mm, kich thudc hat 5 pm);

- Nhiét do cot: 40°C;

- Toc d6 dong: 0,45 ml/phut;

- Pha dong (bang 1).
Bang 1. Pha dong A va B tinh theo gradient.

TT  Thoigian (phit) A% B % Téc @6 (ml/phat)
1 0,0 100 0 0,45

2 17,0 40 60 0,45

3 18,0 0 100 0,45

4 18,1 0 100 0,45

5 18,5 0 100 0,8

6 23,9 0 100 0,8

7 24,0 0 100 0,45

8 25,0 100 0 0,45

- Chuong trinh bom mau (bang 2).

Bing 2. Chwong trinh bom miu.

TT Chuong trinh

1 Lay 5 pl tir vial 10 - Dém borate

N

Lay 1 pl tr vial 11 - Dan xuat o-phthalaldehyd

Lay 0 pl tir vial 12 - Nude

Lay 1 pl tir vial chira mau

Lay 0 pl tir vial 12 - Nude

Tron mau

~NP o o bW

Lay 1 pl tir vial 14 - 9-fluorenylmethylchloro trong acetonitrile
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8 Lay 0 pl tir vial 12 - Nude

9 Tron mau

10 Bom mau

3. Két qua va ban luan

3.1. Xdy dung dwong chudn biéu dién sw phu thudc ciia dién tich pic vao
nong dp

Pé tién hanh xay dung dudng chuan, tac gia da chuan bi mot ddy dung dich
chuan c6 ndng do: 10, 25, 100 pmol dé xac dinh khoang tuyén tinh cua 17 acid amin

(hinh 1). Két qua xac dinh duong chuan do dugc nhu sau:
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Théi gian leu
Hinh 1. Sic @6 hon hop chuan 17 acid amin & nong dd: (A): 10 pmol, (8): 25 pmol,
(c): 100 pmol.
Tir két qua thu duoc, tac gia da xay dung phuong trinh duong chuan xéac dinh
ham lugng céc acid amin (bang 1).

Bang 1. Phwong trinh dwong chuin xac dinh ham lwong céc acid amin. Pon vi:

(pmol).
TT Loai dwong chuin Thoi gian luu Phwong trinh dwong chuin
(phat)

1 Duodng chuin Asparagin acid (Asp) 1,57 Y =0,8345x + 12,625 (R>=1)

2 Puong chuin Arginine (Arg) 9,00 Y =0,882x + 4,068 (R>=1)

3 Pudng chuan Leusine (Leu) 14,53 Y =0,911x - 0,4 (R*=1)

4 Puodng chuan Glytamine (Gly) 6,91 Y =0,872x - 5,387 (R?=0,999)

5 Puong chuin Threonine (Thr) 7,26 Y =0,845x - 1,787 (R?=1)

6 Puong chuan Alanin (Ala) 8,61 Y =0,884x - 0,590 (R?=1)

7 Pudng chuan Serine (Ser) 5,75 Y =0,869x - 0,972 (R?=1)

8  DPuong chuan Methionin (Met) 12,28 Y =0,947x — 5,071 (R*=1)

9 DPudng chuén Prolin (Pro) 18,75 Y =0,547x - 0,774 (R*=0,999)

10  Dudng chuin Histindine (His) 6,74 Y =0,575x + 0,115 (R?=1)

11  Puong chuan Glutamic acid (Glu) 1,73 Y =0,760x + 5,416 (R?=0,999)

12 Puong chuan Isoleucin (Ile) 13,60 Y =0,913x - 3,033 (R*=1)

13 Puong chudn Lysine (Lys) 15,19 Y =1,614x - 7,681 (R?=1)

14  Pudng chuan cystein va cystin 11,39 Y =1,036x - 3,803 (R?=0,999)
(Cys-ss-cys)

15  Dudng chuan Valin (Val) 12,00 Y =0,946x - 5,502 (R2=1)

16  Duong chuin Phenylalanin (Phe) 13,77 Y =0,844x - 1,449 (R?=1)
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17  Duong chuan Tyrosin (Tyr) 10,20 Y =0,825x + 2,598 (R?=0,999)

3.2. Khdo sdt diéu ki¢n t6i wu thiiy phén méu

Trong mau bia, ngoai cac acid amin ty do dugc tao thanh trong qua trinh niu
bia thi trong bia thanh phim con c6 mét luong dang ké protein va cac polypeptid,
pepton... Do d9, ta tién hanh thiy phan mau dé dwa cac dang cao phan tir vé acid amin
tu do nho tdc dung hda hoc.

3.2.1. Néng d¢ acid

Bang 2. Anh hwéng ciia nong d acid HCI dén hiéu suat thu hoi.

Néng do (png/ml)

TT Acid amin Cotmiu-Cmiu ~ Cso (ng/ml) %H
Cot miu Coniu
Thr (HCI5,0 M) 90,9547 75,5280 15,4268 31,4931 48,98
1 Thr(HCI6,0M)  138,8778 107,9549 30,9229 31,4931 98,19
Thr (HCI 6,5 M) 103,2750 72,5554 30,7196 31,4931 97,54
Val (HCI 5,0 M) 156,1319 130,3899 25,7419 33,7033 76,38
2 Val (HCI 6,0 M) 161,5174 128,4931 32,9073 33,7033 97,64
Val (HCI 6,5 M) 167,7528 134,9781 32,7747 33,7033 97,24
Lys (HCI 5,0 M) 118,5810 77,0528 41,5283 40,5280 102,47
3 Lys(HCI60M)  128,6194 89,5514 39,0680 40,5280 96,40
Lys (HCI6,5M) 85,2788 46,0132 39,2656 40,5280 96,89
- o
—aiys

5.0 55 5?0 6.5 70
Neong do HCI (M)

Hinh 2. Sw phu thudc ciia hiéu suét thu hdi acid amin vao nong do HCI.

Két qua bang 2 va hinh 2 cho thay, khi nong d¢ acid chua du dé thiy phan mau
phan tich thi cac acid amin chua tach khoi nhau din dén hiéu suét thu hoi cua mot sd
acid amin 16n hon 100% (do 1an tap chat va cac pic khac chua tach); con acid amin
nao tach dugc thi hiéu suat thu hoi ciing thap do van bj 13n tap chat. Tir ndng do 6,0 M
thi hiéu sudt thu hdi 6n dinh nhat. Vi vay, dua vao két qua, néng do HCl1 6,0 M duoc

lwa chon dé 1am méi trudng thity phan.
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3.2.2. Nhiét dg thity phan mau

Bang 3. Anh huéng ciia nhi¢t do thity phan miu dén hi¢u suit thu hoi.

Néng do (ng/ml)

TT Acid amin Cstmiu-Cumiu Cso (ng/ml) %H
Cs+ miu Coniu
Thr (110°C) 55,5014 37,3761 18,1253 31,4931 57,55
1  Thr(125°C) 138,8778 107,9549 30,9229 31,4931 98,19
Thr (140°C) 98,8450 70,4215 28,4235 31,4931 90,25
Val (110°C) 86,8665 82,1407 4,7258 33,7033 14,02
2 Val (125°C) 161,5174 128,4931 32,9073 33,7033 97,64
Val (140°C) 357,1286 324,7486 32,3800 33,7033 96,07
Lys (110°C) 163,9924 85,5355 78,4569 40,5280 193,59
3 Lys (125°C) 128,6194 89,5514 39,0680 40,5280 96,40
Lys (140°C) 288,8806 249,2457 39,6349 40,5280 97,80
oo S—

160 —=—Val
—h—Lys

140 -

120

100

H (%)

80 o

60 o

40 -

20

110 120 130 140
Nhiet do (°C)

Hinh 3. S phu thudc ciia hiéu suét thu hoi acid amin vao nhiét d$ thiy phan.

Két qua thu dugc tir bang 3 va hinh 3 cho thiy, khi nhiét d6 chua du dé thay
phan mau phén tich thi cic acid amin chua tach khoi nhau dan dén hiéu suét thu hoi
ciia mot sb acid amin 16n hon 100% (do 13n tap chat va cac pic khac chua tach); con
acid amin nao tach duoc thi hiéu suat thu hdi ciing thip do van bi 14n tap chét. Tir nhiét
d6 125°C thi hiéu suit thu hoi 6n dinh nhét. Tir két qua nay, nhiét d6 125°C da duoc
lya chon dé 1am nhiét d6 thuy phan mau.

3.2.3. Thoi gian thity phdn mau

Biang 4. Anh huéng ciia thoi gian thity phan miu dén hi¢u suit thu hoi.

o Nong d§ (pg/ml)
TT Acid amin Comiu-Cmiu~ Cso (pg/ml)  %H

Cst miu Coniu

1 Thr 18 gio 72,4859 39,1626 33,3233 31,4931 105,81

10
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Thr 24 gio 138,8778 107,9549 30,9229 31,4931 98,19
Thr 25 gio 150,2623 120,7538 29,5085 31,4931 93,70
Val 18 gio 117,9405 82,6757 35,2649 33,7033 104,63
2 Val 24 gi¢ 161,5174 128,4931 32,9073 33,7033 97,64
Val 25 gio 166,1681 133,3907 32,7775 33,7033 97,25
Lys 18 gio 70,0447 56,2812 13,7635 40,5280 32,96
3 Lys 24 gio 128,6194 89,5514 39,0680 40,5280 96,40
Lys 25 gio 108,8234 69,7030 39,1204 40,5280 96,53
-
B
ZID Thoi gian (h) 2I4 *

Hinh 4. Su phu thudc ciia hiéu suat thu héi acid amin vao thoi gian thily phén

mau.

Duya trén cac két qua thuc nghiém thu dugc (bang 4) va do thi (hinh 4) biéu dién

moi quan hé gitta hiéu suat thu hoi acid amin va thoi gian thiy phan, ta c¢6 thé thy

rang: ¢ thoi gian thity phan dudi 20 gid, qua trinh thiy phdn mau chua hoan toan, dong

thoi cac acid amin va tap chat chua dugc tach biét rd rang, dan dén hiéu suit thu hoi

ciia mot sb acid amin vuot qua 100%. i v6i cac acid amin da duogc tach, hiéu suit

thu hoi van & muc thap do con bi anh huéng béi tap chat. Khi thoi gian thiy phan dat

tir 24 gid tré 1én, hiéu suét thu hdi cta cac acid amin tré nén 6n dinh. Trong do, tai

thoi gian 24 gid, hiéu suat thu hoi dat gia tri cao va on dinh nhat. Trén co so do, thoi

gian 24 gid dugc lya chon 1am thoi gian thiy phan mau cho céc thi nghiém tiép theo.

3.3. Két qua ham lwong acid amin

3.3.1. Ham luong acid amin ty do

11
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Hinh 5. Siac dd hén hgp acid amin tu do trong 4 mau bia.
Bing 5. Him lwgng acid amin ty do trong cac miu bia.
_ ~ Maubial Maiu bia 2 Mau bia 3 Miu bia 4
TT Acid amin
(ng/ml) (ng/ml) (ng/ml) (ng/ml)
1 Asp 0,0421 0,0226 0,0045 nd
2 Glu 0,1038 0,0920 0,0307 0,0316
3 Ser 0,0210 0,0187 0,0071 0,0091
4 His 0,0193 0,0576 0,0156 0,0088
5 Gly 0,0436 0,1218 0,0429 0,0125
6 Thr 0,0111 0,0101 0,0056 0,0062
7 Ala 0,0252 0,3859 0,0851 0,0394
8 Arg 0,2336 0,0886 0,0480 0,0189
9 Tyr 0,0087 0,1470 0,0271 0,0345
10 Cys-SS-Cys 0.0131 0,0211 0,0082 nd
11 Val 0,1625 0,1855 0,0118 0,0041
12 Met 0,0611 0,0639 0,0415 0,0382
13 Phe 0,1686 0,1311 0,0081 0,0070
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14 lle 0,0571 0,0688 nd nd

15 Leu 0,1519 0,0886 0,0137 0,0073
16  Lys 0,0118 0,0175 nd 0,0035
17 Pro 0,6022 0,5851 0,4637 0,3849
Tong 1,7365 2,1058 0,8137 0,6059

Nd: khong phat hién duogc.

Vé6i phuong phap phan tich HPLC cho cic mAu bia chai, két qua phén tich thu
dugc trinh bay & hinh 5 va bang 5 cho thiy, thanh phan acid amin tu do trong bia gdm
17 loai, véi ham luong twong tmg. Trong s6 mau bia phén tich thi mau bia 3 tuy c6 2
loai acid amin khdng phat hién dugc d6 1a Ile (Isoleucine) va Lys (Lysine) nhung lai
c6 ham luong téng acid amin khé cao so véi cac mau bia duoc khao sat. Mau bia 4 qua
phan tich khong xac dinh dugc cac acid amin Asp, Cys va Ile, voi ham luong acid
amin tong s kha thap. Tuy nhién, ham lugng acid amin trong céac loai bia bao nhiéu la
can ddi, hop 1y thi cin c6 cac nghién ctru chuyén sau dé danh gia va cho két luan.

3.3.2. Ham luwong acid amin sau khi thiy phdn
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Hinh 6. Sic d6 hdn hop acid amin trong 4 miu bia sau khi da thiy phén.

Bing 6. Haim lwong acid amin trong cac miu bia sau thiiy phan. Pon vi: (ug/ml).

TT  Acid amin MAu bia 1 MAu bia 2 Maiu bia 3 MAu bia 4
1 Asp 9,0139 114,5446 52,9753 73,5439
2 Glu 25,0379 352,9191 177,0310 201,8671
3 Ser 4,3310 51,4729 27,0344 33,5661
4 His 2,3794 32,4874 11,4194 18,3523
5 Gly 6,3782 79,7765 37,1563 49,0132
6  Thr 356,2512 41,1510 21,1227 27,5314
7 Al 731,4854 90,6233 39,6696 54,3064
8 Arg 8,1747 118,4664 62,4948 67,9916
9 Tyr 2,5836 43,5429 15,5500 21,0886
10  Cys-SS-Cys 1,5254 22,2301 10,9555 12,1639
11 Val 4,2441 69,2437 23,8540 32,9184
12 Met 2,3958 33,6596 19,8025 20,7065
13 Phe 2,8630 63,7944 17,2807 23,0423
14 lle 2,7981 38,7687 17,9781 22,6235
15 Leu 4,1263 65,5727 24,3497 32,5990
16 Lys 2,9552 35,6437 13,4763 26,0018
17 Pro 25,6625 332,9176 236,7151 187,3361
Tong 1192,2056 1586,8145 808,8653 901,5711

Ham luong acid amin trong cic mau bia sau khi duoc thity phan bang dung dich
HCI trong diéu kién nhiét d6 125°C, thoi gian 24 gid dugc trinh bay & bang 2. Két qua

hinh 6 va bang 6 cho thiy, 17 loai acid amin dugc xac dinh trong tit ca cac mau bia

14
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chai. Ham luong tong sb acid amin & cac mau déu kha cao, trong sd cac acid amin
khéo sat thi Thr (Threonin) va Ala (Alanin) c6 ham luong kha cao & mau bia 1.

3.4. Pdnh gid chit lwong sin phim

3.4.1. Gia tri dinh dwong

Béang 7. Doi chiéu cac loai acid amin thiét yéu.

Ty 1é lwong  MAu bia 1 MAu bia 2 MAu bia 3 Mau bia 4

AA thiét doihéicac  Ham Ham Ham Ham
m L x Ty Ty Ty Ty

yéu AA thiét yeu lwong lwong lwong lwong

l¢ l¢ l¢ l¢
6 nguoilon (%) (%) (%) (%)

1 lle 2,9 0,008 1 0,012 11 0005 11 0,007 1
2 Leu 4,0 0013 16 0020 18 0007 18 0010 14
3 Lys 3,4 0,009 11 0011 1 0,004 1 0,008 11
4 Met+Cys 3,7 0,012 15 0017 15 0009 23 0,01 1,4
5 Phe+Tyr 4,0 0,017 21 0032 29 0,01 25 0013 19
6 Thr 2,0 0,011 14 0012 11 0006 15 0008 11
7 Try 1,0 - - - - - - - -
8 Val 2,9 0013 16 0021 19 0,007 18 0010 14

Két qua bang 7 cho thay, bia khong chi 13 thirc udng giai khat ma nd con cung
cap cho con nguoi mot luong acid amin nhat dinh. Trong bia c6 day du 17 loai acid
amin va trong d6 c6 7/8 loai acid amin thiét yéu can thiét cho ngudi 16n. Mot sb acid
amin thiét yéu c6 ham luong cao nhu phenylalanin, leucin, isolucin... Theo bang 6, ta
c6 thé thay ty 1 cac loai acid amin thiét yéu trong bia khong dap tmg dugc ty 18 luong
doi hoi cac acid amin thiét yéu ¢ ngudi 16n. Tuy nhién, khong thé phii nhan gia trj dinh
dudng cta nd. Néu udng bia mot cach hop 1y thi né s& dem dén tac dung c6 lgi cho strc
khoe.

3.4.2. Chat lwong sin pham

Nhu di biét, protein trong bia ton tai ¢ trang thai keo, tirc 1a trang thai tap hop
cac phan tor mang dién tich. Vi, d0 sanh, do bot va do bén cua bia phu thudc vao do 16n
hay d6 phuc tap cta nhitng ciu tir nay. Néu dich duong c6 cang nhiéu protein c6 kha
nang keo tu thi cang tao do bén bot tot hon cho bia, tang vi dam da.

Tuy nhién, cac phirc chat hay cac micelle thuong twong tac v6i nhau va dan
hinh thanh cac khéi c6 thé quan sat bang mét thuong duge. D6 chinh 1 cin. Thanh
phan cta cin lanh rat bién doi, ngudi ta thy trong d6 c6 40-76% cac hop chit nito. Do
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d6, néu ham luong nito trong bia thanh phdm qué nhiéu ciing giy anh huodng t6i chat
lugng va thot gian bao quan cua bia.

Ham luong acid amin trong bia & muc cao c6 thé thuc day cac qua trinh bién
d6i hoa sinh trong qué trinh bao quan, tir 46 1am gia ting do chua cua bia theo thoi
gian.

4. Két ludn

Nghién ciru di tién hanh khao sat va téi wu hoa mot s6 diéu kién quan trong
trong quy trinh thiy phan mau nham xac dinh ham luong acid amin trong bia. Két qua
cho thay, thoi gian thay phan 24 gio va nong d6 HC1 6 M 1a phu hop dé dam bao qua
trinh phan cit protein dién ra twong d6i hoan toan. Két qua nay phu hop véi nhiéu
nghién ctru trude day, trong d6 cac tac gia cho rang, thuy phan protein bang HCI ndng
d6 6 M trong khoang 20-24 gio 1a diéu kién t6i uu dé giai phong acid amin ma van han
ché sy phan hay hoic bién d6i cia mot sé acid amin nhay cam. Piéu nay cho thay, quy
trinh thuy phan dugc lya chon trong nghién ctru ¢6 co sé khoa hoc.

Trén co sé phan tich dinh luong bang phuong phap HPLC, nghién ciru di xac
dinh duoc 17 acid amin thong dung, trong d6 c6 7/8 acid amin thiét yéu d6i voi ngudi
truong thanh. Két qua nay twong dong voi nhidu bao cio vé thanh phan acid amin
trong bia, cho thiy bia khong chi 1a d6 udng giai khat ma con chta cac hop chat nito
c6 gié tri sinh hoc nhit dinh. Sy hién dién cta cac acid amin thiét yéu phan anh ngudn
gbc protein tir mach nha va nguyén liéu ngii cdc, cling nhu mirc do bién d6i sinh hoa
trong qua trinh ndu va Ién men bia.

Ham luong acid amin tu do trong cac mau bia dao dong 0,6059-2,1058 ug/ml,
cho thiy su khac biét dang ké giita cac mau. Su khac biét ndy c6 thé duoc giai thich
bdi su khac nhau vé cong thirc nguyén liéu, chung nim men, diéu kién 1én men va thoi
gian . So sanh voi cac nghién ciru di cong bd, ham luong acid amin tu do trong
nghién ctru ndy nim trong khoang gid tri thuong gip ddi véi bia thuong mai. Acid
amin ty do déng vai tro quan trong khong chi vé mit dinh dudng ma con anh hudng
dén huong vi, do déy miéng va tinh 6n dinh sinh hoc cua bia.

Sau qua trinh thity phan, ham lwong acid amin tong s trong cic mau bia ting
1én 13 rét, dao dong 808,8653-1586,8145 pg/ml, cao hon hang trim lan so v&i ham

luong acid amin tu do ban dau. Sy gia ting nay phan anh rang phan Ién acid amin
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trong bia ton tai & dang lién két protein hodc peptide, chi duoc giai phong sau thay
phan. Két qua nay phu hop véi cac cong bd trudc ddy, trong d6 cho rang, ham luong
nitrogen hoa tan trong bia chu yéu & dang protein trong lwong phén tir thip va peptide.
Dodng thoi, sy khac biét vé ham luong acid amin tong sd gitra cac mau cho thdy anh
hudng 10 rét cua quy trinh cong nghé va mare d¢ thuy phan protein trong qué trinh san
xuét bia.

Nhin chung, cac két qua thu duoc khong chi pht hop v6i xu huéng chung cia
cac nghién ctru da cong bd ma con cho thay do tin cdy va tinh khoa hoc cua phuong
phap phan tich duogc lya chon. Viée két hop t6i wu hoa diéu kién thiy phan véi phuong
phap HPLC cho phép dénh gia twong ddi toan dién ham luong acid amin trong bia,
g6p phan lam rd hon gié tri dinh dudng va dic diém héa sinh ctia san pham.
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