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Abstract
Beer made from Vienna malt, Cascade hop and Fermentis S-23 lager yeast at 15 ‘C for

24 days, was added sucrose, multiflora honey and longan honey respectively for secondary
fermentation in bottle. Beer added sucrose had higher transmittance, L* value, a* value, and
b* value. Beer added sucrose also showed the longest retention time of beer head and beer
added multiflora honey had the shortest retention time of beer head. After bottle conditioned
stage, the alcohol content in beer added sucrose , longan honey, and multiflora honey was 5.9,
6.0, and 5.9 %, respectively. Beer added longan honey had the best color, retention time of
beer head, taste as well as total average score on day 12" of bottle conditioned stage by
sensory results. Beer added multiflora honey showed the best results on bitterness, flavor,
overall score and total average score. The sensory evaluation scores of beer added honey were

higher than the beer added sucrose.
Keywords: transmittance, honey, head retention, bottle conditioning
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FREVE 5 9~22°C - HRRIRE 12~15C -

4.
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3[R ¥ (Attenuation)
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FHEr

Attenuation (%) = (OG-FG)/(OG-1) x 100

G : FU% I FEi(Original gravity)

FG : %yt #Ex P (Final gravity)
% e E;-ql@
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SRS (R ) x 250 ¢
5. I@’ﬁgfﬁ(Alcohol By Volume, ABV)

#ﬁ[‘]éﬁ?ﬁ%&#ﬁ%’éﬁzﬂ3ﬁ 3 SRR T IR - 1 5 5% mL/100
mL (Palmer, 2006) °

SFETAF 1 (OG-FG) x 131.25

G : FU% I FE1(Original gravity)
Bt A EE1 (Final gravity)

6. PHEH

(B 0 S B T BOR] hwr ke — PR R E(HPLC TR CNS12634N6223) i (Sl
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HEH
REAL S0 7>7F|E[ i Fﬂ!ﬁi c B 6 SGES - Vo TEDET S 30 > Bl

i Fg}m%ﬁ[wl;%n FE RS 10 F 7—ﬁpﬁ+ E FF[!, o T HIE R R
U PR SEEERE B TR IH 17 531 STCRE) 2 7
(P~ 3 55(E) - 4 7’3‘(?}@) S5 T~ 6 ST ()~ T 7’?(5’[3’”#&’7513) °
1085 55 7

I'] SAS (Statistical Analysis System) 8.1 =A% 7 ANOVA HIPI= At 53477 |
I'} Fisher pufst | Hi¢ =% £ (Fisher’s Least Significant Difference, LSD)WF] 55 #rfft™
ik » ™ I'] Microsoft office 2007 » 1% q‘%ﬁ'?@%["& o

= IPUIT FIBR PR R FERRT AN FE L R
LT [P B SR A =R 0V Y5

PR BT | BETE 30 N ol S (e 1) T I8 3R T 6~30 = ALl SR B
ISR R S A SR ) YRR R Y R R R (S
2y 1@1%3% N f' Ifjl“i'",‘i;tn é@;gﬁ;—g :’\glgﬁl;‘j6 = I/@frztl @ﬁ}ﬁt ﬁﬁ 1@3 )
ﬁ?&*’ipiﬁﬁﬁ% £ 47.0% ~ IS H £ 42.4% IO R D 32.1% o TR ST
30 7 B HERE AL S RS S RORPEE KL 7.7 % ~ T EENETH L 6.5% - i

FIT=BIH D 4.3% o SEnd SR p o[RS (S ST I RUN > iRl

Fo 1 PIRAPGCESS 15CH SR PRI P IPoiok 3 (%) 5Y4
Table 1 Changes of transmittance(%) of honey beer during bottle conditioned at 15°C

Priming Bottle conditioned time (day)
sugar 0 6 12 18 24 30
Sucrose 12.2° 47.0° 32.8" 12.4° 16.3° 7,78
hMultlﬂora 10.1° 32.1¢ 6.8° 10.1° 7.5 43°
oney
ﬁongan 13.7° 42.4° 13.1° 11.8° 9.9° 6.5
oney

Means with different letters within a column are significantly different (p < 0.05) by
Fisher's protected LSD test.
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E i H' EFE ey sy o Hlflﬁ’%‘u‘pﬂ?ﬂiﬂi%ﬁw E A VET > B BLPRET > Siebert 27(1996)
fpels WW@ A TR SR i TR el BURRLFURI T H T
44 5 187 (haze-active protein) S L% %[l (haze-active polyphenol)ff! =" i f, Rk 1 o T S
A2 PR LE 9Pt A 99.9% PRSI PR AMILRE - ST R VYR Il S
AEQEUE § ﬁ S(USDAR IR <15 73 75 77> 53 WILRL-f<[ I(water white) #ﬁ F I(extra white) »
F I(white) » #ﬁiéﬁ I(extra light amber) > 3/&%}{ I(light amber) Hfsf l(amber)é’?i%:‘af;} I(dark
amber)(USDA Agricultural Marketing Service, 1985) » 74 #f &R H | I Sl oe | 1 L«
SR € VRS B IR TR - AR ) R A
FNEDVPI- RN -
2.7 TRl R SR 0 T s Ry

PP T (ISR e e SRR PO/ [ BRI A R 0~30 ik
L*ffi( 2) » T 57 0 * LRIt 33.2~38.0 > % 57 6 i (§ HCERFT Ly > o't
| WE 69.7~76.8 VI o Y12 SE N RS > L liAalE T 33.8~67.8 V] o [
SLTE 0~30 (AR L BT 6 S EUIf B 76.8 - BV 12 S ERIf R KK 67.8 0 Y
18 SRV EEENEH 41,1 B 24 SERIRUH BT 52.8 0 57 30 SRR AR E 34.9 0 18
FY 18 S GHIEN R I e ly o 2 S P A SR B AR R B
R RS R R R S g TRRLE S P S RN

He2 T[RRI 15 CH[ |8 Pl T 3%
Table 2 Changes of color of honey beer during bottle conditioned at 15°C

Bottle conditioned time(day)

Priming sugar
0 6 12 18 1 30
L' a b L a b L a b L a b L a b L a b
Sucrose 366" 3.7 312" 768" 24" 489" 67.8" 28" 451" 363" 34" 303" 8 36 383" 349" 39 306"

Multiflorahoney  33.2° 24" 261° 69.7° 13" 39.0° 33.8° 24" 255 381" 25" 27.4° 308 24° 253 212° 29° 05
Longanhoney  380° 25" 282" 750" 1.2° 40.6° 429" 22" 289" 411" 25" 285" 362" 27° 27.2° 326" 31" 259°

Means with different letters within a column are significantly different (p < 0.05) by Fisher's protected LSD test
i BB LI SR 0~30 i) a* (e 2) TR PR - £ TR
e TR R BT 2 BIREE o  RCERE T S 0~30 ik
V oHl( 2) » FEATE B T [l %m’lﬁmﬁ A bR R
FL IR o s BRI TR o 2 BB
RN E L st W L i AR R NS 72
L7 [REAE S g VY5
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W 30 SRR PR 3 0 R [ T 0-30 Sk
F,;znfﬁ ’r'?f‘?? NP B U T e RS R SR A S L F‘,E{Eﬁi’ﬁki
Lm%?ﬂ%q%ﬁm6«’Hm%“&hp%Lm%mm,mﬁmﬁﬁamaﬁ,
REZERD v g AT 1.007~1.008 VR

e 3 PIRIES) 1S°CH” |52 PR T o g IV RYAY
Table 3 Changes of honey beer specific gravity during bottle conditioned at 15°C

Fioae

Priming Bottle conditioned time (day)

sugar 0 6 12 18 24 30
Sucrose 1.013° 1.009° 1.008° 1.008* 1.008* 1.007°
ﬁ4uh1ﬂ°ra 1.013° 1.010° 1.009° 1.008° 1.007° 1.007°
oney
ﬁonga“ 1.013° 1.010° 1.008° 1.008° 1.008° 1.008°
oney

Means with different letters within a column are significantly different (p < 0.05) by
Fisher's protected LSD test.

23T Tl A RS | o PSSR I o 5 R e Sy

SRR | SRR flrﬁz‘i?i'PF*'iEl > 7Tl 0~30 TR L A TRaEI R o TR
rt TR VR R 1) o0 A T [l CE S 1S C | 50 e i o sa a0 R Ay ./
B o RENEE > TP ST 6~30 < o PRI PR TR R R S o 2 S
P BIGRIAT 2 BT o AR BT 6 SRR IR o B RIS 3R
i =g B2 ’TU?‘W | 24 = 1 RIS FIVE AL 85D o 5 Y 30 S i
LWﬂﬁwYFE%Wﬁﬁ@ﬁﬁﬂy’NMMJ%§”6W’§Q%%@MDﬂF%%m
(Stewart » 2009)PHF Bl % 77 ik /= #w%ﬁ@ﬁﬁ 7 Fyﬁfﬂw
TRF B RS -~ VRS > SR P s e '% B PISERS TR
TR R R RN -

AT BRI SR A R T BV B
L [P S i Sy

AT [ (PPlato) {3 % THIAE 1 ) % D1 4504 Mosher, 2009) « 7 15" 5
FEFERS > SRR AR ~ | (il @A [ 56 5 57 0 N S et
Rl 3.2~3.3%Plato V] - J2F A EIREE %@%%m[ﬁﬁﬁrnw’mﬁw@Q
FlRE (o 2] T 6 o m%izﬁlﬁq%['@ﬁﬁé‘m«@% U RS
il %% 2.2°Plato ’E’ﬂﬁvpg IR R L 2.5°Plato B o T SEFEST 12 o
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Table 4 Changes of beer head retention time (sec.) during bottle conditioned at 15°C

Priming Bottle conditioned time (day)
sugar 0 6 12 18 24 30
Sucrose 14 237° 185° 171° 127 1522
Multiflora 9 136° 122° 101° 103 76¢
honey
Longan 10? 150° 146° 104° 108° 105°
honey

Means with different letters within a column are significantly different (p < 0.05) by
Fisher's protected LSD test.

FIYIIF T 22°Plato. RO M HE I K 2.0°Plato Tl % BIBTH - T 18
SRR R 2.0%Plato o 5 24 SRR S ECRATEE UL R S {15 1.7°Plato > =
g Q«Ejéj’ - 57 30 q\ﬁf{ I :g&’ﬂfz JDF [TLﬂl{ ﬂﬁ[ﬁqﬁl@?ﬂ 1.7°Plato
R P RIS > SR e R (e 5) o ST R R SR Pk
W o iR L ST -

*05 T [EECRISE 15 CIRE | FE PR R T AL [ 2 By
Table 5 Changes of beer °Plato during bottle conditioned at 15°C

Priming Bottle conditioned time (day)
sugar 0 6 12 18 24 30
Sucrose 3.0 2.2° 2.0° 2.0 2.0 1.7°
Multiflora 3.3° 2.5° 2.0° 2.0° 1.7 1.7
honey
ﬁonga“ 33 2.5 2.0 2.0 1.9° 2.0
oney

Means with different letters within a column are significantly different (p < 0.05) by
Fisher's protected LSD test.

T AU SR 30 S SR - SRR R G 6) I RisE - H o
ﬁj*#ﬁﬁwﬂ“FW@ﬁﬁ}o¢Mrﬁﬁw&Pﬁﬂm$M%ﬁga’mmﬁﬁ
SV 0 SN o VPR o (IEIRORE (R [ LR S 317.0 mg/100 g Y
S T 383.0 mg/100 g » PP FECEIAL T E B B o (TR R

AERTE mﬂﬂiw%%ﬁfﬁ’RW%%%~ﬁBW@M@mmnwmog¢@p
FIT-BH AR £ 515 559.7 mg/100 g - I HEEEH K 518.7 mg/100g - I |

510

B EE;JF—TEW R o ZHOET 0 U ;[%?FIH PR R ﬁ%l%ﬁﬁq > £l

128



PHTRSPRETRIPT BT == g 1 VY3
766.5 mg/100 g ’?ﬁﬁpflfﬁllﬁiﬁ(%ﬁ mg/100 g) ~ 31@"{!%‘%@&@’;?{(29.7 mg/100 g) » 7 fI 2
o PR PR IR Fﬁu’?ﬁjﬁ’?‘/%‘ﬁ% ES IR L Ffﬂ?ﬁﬁﬁﬁ?éﬁpfiﬁﬂflliwﬁf
B D ¢

6 IS 15°C R PR RN BV B
Table 6 Changes of sugar content (mg/100g) in honey beer during bottle conditioned at 15°C

Bottle conditioned time(day)

Priming sugar
0 6 12 18 24 30

F G S F G S F G S F G S F G S F G S

Sucrose N.D” ND! 7665 N.D” ND. 502° N.D. N.D. ND. ND. ND. ND. ND. ND. N.D. ND. ND. ND.

Multiflora a a b a b
honey 317.0° 539.7° 26.6° 492° N.D. N.D.” N.D. ND. N.D. ND. ND. N.D. ND. ND. ND. ND. ND. N.D.
Longan a a b u b
honey 383.0° 518.7° 29.7° 494" N.D. N.D.” N.D. ND. N.D. ND. ND. N.D. ND. ND. ND. ND. ND. N.D.

F:fructose; G:glucose; S:sucrose
N.D. :not detected.

Means with different letters within a column are significantly different (p < 0.05) by Fisher's protected LSD test.

TR SEEST 6 IR, AR ’7%? [ (ERAAGI 10 mg/100 g » ﬁ"’ﬂflfgﬁﬁi
HUFED 49.2 mg/100 g » I I H £ 49.4 me/100 g > ST R OB bR,
PHECRIARE - 2 BIEEE - F[Jzui'“”%“b% [EIF"[WAIEHYEU@BMO mg/100 g - Eﬁﬁﬁﬁé“l
?ﬁj['ﬁﬁ?ﬁﬁ%iﬁﬁl 50.2 mg/100 g > )Wﬁ JDEITL‘E ?ﬁ DPEEELEH T SO B RE -
T SR 12~30 o frﬂ- R I B P ~ AR ] f,fg% ,g[%ﬁﬂﬁgu@m 10 mg/100 g ©
B R ﬁbfbﬁ?ﬁ%ﬁ%“%ﬁ’fﬁﬁ%ﬁﬁ PLFIFABERE » e AR 12 )7 ﬁfr&'ﬁ'
FLRGHAIRE AR o
2.7 [P SRR Y4

ﬂﬁjfﬁ“ RSB > AS AT R T P D A R rif{ [ PEE 3J Rl

ITU“:'“'?{ UPEEEUEN T R o o ’7%? [ 7 P IR éﬁ‘ﬁfﬁﬂiflmﬁ“ﬂ#}[ |3

TR » I TERH O A LTI - BT 53~6.2 mL/100 mL V] - (RAOYR
HME O AR 5.2~5.9 mL/100 mL E BIBEH » I R ORIy - B
5.3~6.0 mL/100 mL [V [tf] o B ¥R RIAY 71 0~24 1> "4 ﬁEVE ;ttnjtﬂgﬁfl ﬁqgu@%}} s T OT
24~30 o A[E'u E‘[J,%%ﬁ— %‘;ﬁﬂ[lfﬁ%‘ﬁ?{ £y 6.2 mL/100 mL - ?TJ’TY'JDE?%EELE?{ £h 6.0
mL/100 mL» i3 [ B8 B 0~30 o " [ 5 BT 5730 " 1 £ £3,5.9 mL/100
mL - 1{4’?& O A,“E??‘:‘rik‘ VRN R E T flﬁ*ﬂfllﬁﬁ*'ﬂf [ 55 i 18 [l
P H“%“ Casey 4(1984)§f”,tf'ﬁf~i7‘i@$ =L [ﬂ f J%UF‘TL RS ﬁ PR, g
Vad e
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Table 7 Changes of ethanol content (mL/100mL) during bottle conditioned at 15°C

Priming Bottle conditioned time (day)
sugar 0 6 12 18 24 30
Sucrose 5.2 5.6 5.7° 5.7° 5.8° 5.9°
Multiflora 5.3 5.8° 5.9° 6.0° 6.2° 6.2°
honey
ﬁongan 5.3 574 5.9% 5.9% 6.0 6.0%
oney

Means with different letters within a column are significantly different (p < 0.05) by
Fisher's protected LSD test.
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Table 8 Sensory evaluation scores of color, foam, and aroma of honey beer during bottle conditioned
at 15C

Bottle conditioned time(day)
0 6 12 18 24 30
C F A C F A C F A C F A C F A C F A

Priming sugar

Sucrose 42°  2.0° 45 51 58 43 49 60° 51 55 62° 54 490 54 50° 47° 59 s1°
Multiflora a a b a a a ab ab a a a a a a a a a a
honey 44 29" 39° s54° 59" 45 51" 64" 53 55 55 52 55 58 45 48 61° 55
ﬁ;’:eg;’“ 42" 2.8 48 52" 59° 47" 58 67" 53' 56" 55 56 55 60" 47" 52' 62° 49"

C:color; F:foam; A:aroma
Means with different letters within a column are significantly different (p < 0.05) by Fisher's protected LSD test.
Means with different letters within a column are significantly different (p < 0.05) by Fisher's protected LSD test.
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Table 9 Sensory evaluation scores of taste, bitterness, and overall acceptance of honey beer during
bottle conditioned at 15°C

Bottle conditioned time(day)
6 12 18 24 30
T B 0 T B o T B 0 T B 0 T B o T B 0

Priming sugar

Sucrose 420 4.0° 370 50 50° 49" 51" 470 49 54 45 53 51° 50" 517 48 3.8 48
m'::;ﬂ"m 40" 42° 38 49" 47" 47" 48 45 48 51 51 54 49° 47 46" 54 510 5T
ﬁ;’:f;“ 370 45 39 49 47" 49 58 52 56 53 52' 56 49" 49 48 49" 45 s51°

T:taste; B:bitterness; O:overall acceptance
Means with different letters within a column are significantly different (p < 0.05) by Fisher's protected LSD test

SAF I IR FERE R PSR @FE%@F@W%%
%éﬁﬂ\ iR S5F 15°C OB | ol SR U ™ o o B8 w%ﬁﬂ‘ i
3R 6~30 = HRE FF#IF_I%',PaF Vi PO~ 60 12~ 18 ~ 24 RV = FERE
A f BB HOEEY 0 SR S ECEI YL 4.0~4.5 53 VI IR SR
@E%aym’376«ﬁff+m%”ﬁﬁ#¢47do V] Bl A V] B
RCRIRE P R 6 TN PRI SR I - E T 24 2 )
= ™ R 5 SRR P R 4.7~5.0 53 V] IR ST - s RS 30 %
PRFSIE &8 T MRl 5.1 55 (3« 9) = [P Spuien et 675 7 pog & 2 AT
SIS EE | ORI R ] ST (R - 2007) - D R
rrege VTR - 2003) » 2 P W RN o T [ R RS 0 (SRR
T ORI R @ o 2 IR SR SRR G e > I
P%%ermemﬁ%ﬁ%vﬁ%’fbﬁ”ﬁ$vﬁ%@l
6.1 1 (R A B PSP I R I B
ﬁ#;ﬂ M ELRE F}I; I 33w - F[fa s | URE T P L’Fﬁﬁ?§’<+ffﬁﬁa, AR B
B IR0 Al 9 e o T SR 6~30 < P R SRV TR
TSR 0~ 6~ 12~ 18 ~ 24 SV = FERTRIE > $15 2 BRI o [ [HPERY 30 <
VRFONETeREB B bR o0 s fly 5.7 53 > =0 SR PR R D B 4.8 53 e
FELEEH 5.1 0525 IR - TR AOBBT 0 NN H ORI B0 3.7~3.9 07 VI JERRE 1R (S

_7

132



N N ERE

F'ﬂ BV 6 N o SRR T 47~4.9 53 VI BRHE OIS VTR 815 S
AT 6 L) R SIS S E S I - L T 301,
Hﬁﬂ% RO I 4.8-57 3V -

a“@t.r,u

PR 7T OGP ORI R AN L a i b <R
YRR IR M Y YRR R - ST 30 VT

G AT ;Pi?if\ e A[E} » ELOTHIES 6.2~ 6.0 A1 5.9% » Ei=- 1 [f[ ﬁﬁﬁ;ﬁﬂ@@@

15 YAFL’?MEEEJ’ [EUES 0 ff RN T SRS 12 NAVENE S~ L UROTRE

ﬁﬁ ?f‘ YEE R P AR ST 30 NV [Palibﬁi’ﬁﬂ}?}y I*;JE}(ELE' » 2R *F'?T

I ?1 gy W%ﬂ TR - S TR BT

P RS R S S0 T I A RN R 2 O - ST TRl ] 9@7

i *Ei%lfﬁ#[@@ﬁ'@ﬁﬁyﬁl%% :

YR

PV S AR YE 0 20065 o A< e F g @IOR] A ek R 3 0 F B (HPLCTE) -
CNS12634N6223 -

[ 0 20075 o PRIE B (ERT ST o 4

(= PSR R S50 20035 o JPEE I AR e TR o S IR R SRR AT
5709292143978k £ (£ -4 j‘Tz&HP

I B 2003 o ITERTITL (55 o B FlIDA PP B o BRSO ()
ﬁ o

AT o 2007 o JRATRER FF Rt 050 S F v - 5

il BT e 20085 o (T PrAER e [R5 UYL o I L -

Barker, G. S., B. Jefferson, and S.J. Judd. 2002. The Control of Bubble Size in Carbonated
Beverages. Chemical Engin. Sci. 57:565-573.

Casey, G. P., C. A. Magnus and W. M. Ingledew. 1984. High-gravity brewing: effects of
nutrition on yeast composition, fermentative ability, and alcohol production. Am. Soc.
Microbiol. 48:3. p. 639-646.

Dredge, M. 2009. Craft beer world. Dog 'n' Bone. London, United Kingdom

Kleinova, J. and B. Klejdus. 2014. Determination of Volatiles in Beer using Solid-Phase

Microextraction in Combination with Gas Chromatography/Mass Spectrometry. Czech J.

Food Sci. 32( 3): 241-248

133



VRSB RRIP T T 5 B

Mosher, R. 2009. Tasting beer: An Insider's Guide to the World's Greatest Drink. Storey
Publishing, North Adams, MA, USA.

Palmer, J. J. 2006. How to brew: Everything you need to know to brew beer right the first time.
Third Edition, Brewers Publications, Boulder, Co, USA.

Siebert KJ, Carrasco A, Lynn PY (1996) Formation of protein-polyphenol haze in beverages. J
Agric Food Chem. 44:1997-2005

Serensen, L.B., P. Mgller, A. Flint, M. Martens, A. Raben. 2003. Effect of Sensory Perception
of Foods on Appetite and Food Intake: A Review of Studies on Humans. Int. J. Obes.
Relat. Metab. Disord. 27:1152-1166.

Steward G. G. 2015. Seduced by yeast. J. Am. Soc. Brew. Chem. 73(1):1-21.

USDA, Agricultural Marketing Service. 1985. United States Standards for Grades of
Extracted Honey. May 23. USDA, Washington DC

Yau, N. J. N. and M. R. McDaniel. 1990. The power function of carbonation. J. Sens Stud 5:
117-138.

105 9F] 25[1 {57
1057 12F] 14F1 £

134



